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Role of Myth in R.K. Narayan’s
The Man Eater of Malgudi

Shiny K.P.

The Man Eater of Malgudi tells the tale, through the first-person
voice, of a printer named Nataraj who lives in the fictional
South Indian town of Malgudi. Rasipuram Krishna Swami
Narayan is a versatile writer and one of the greatest novelists of
Indian Writing in English. The setting of the novel is portrayed
realistically by mentioning places like Kabir Street, New
[ixtension and so on which leads the reader to picture the
sctting with meticulousness and empowers the place with a
sense of geographic legality. His novels throw light upon the
characters and personalities of middle class family. He uses very
simple language which is readable and enjoyable. The story
discovers multiple relationships, themes, and symbolic elements
that collide in conflict over the power of an individual to change
the action of someone more powerful than he is. Although
Narayan writes with a light tone and comedic prose, Man-Eater
questions the role of the colonised in accepting the entrance of
the colonising forces. The ineffectiveness of Nataraj’s attempts
to confront Vasu, his lifestyle, and his line of work offer a
microcosm of the larger issues of colonialism. Malgudi is the
symbol of mythic space which actively participates angd
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s the action of the novel. It has psychologicy) and
and brings 2a ritualistic element ing the
a very distinctive style which hag been
plain and profcssinnal.

determine
physicnl dimensions

novel. Narayan has
considered as objective,

Myth is an expression of the sacred in words; it Presents

the realities and cvents from the origin of the world that
remains significant. It reflects the literary and traditional aspects
of the life of the people. It is mainly used to support zq
nt and explains a contemporary situation because myth,
exists as something real. Narayan uses ancient myths, legends;
folklore consciously as a technique of narration. He is we|
versed in the Hindu epics like Ramayana and Mahabharata an(
other Hindu scriptures as also in the myths and legends which
form a part of the Indian folklore. In the novel, he used myth 35
a technique in the manner of such modern English writers like
T.S. Eliot, W.B. Yeats, Eugene O’ Neill, James Joyce and many
others. The novel is based on the mythical structure, war
between God and Asura i.e. demon and the defeat of Asura’s by

God.

In the novel The Man Eater of Malgndi, Narayan uses myth
to present the facts of modern life in order to bring out the
similarity and contrasts between the past and the present. For
instance in the novel, Sastri is the character who links myth and
reality. His name Sastri which means man of scriptures indicates
a mythical link. He possesses ancient wisdom which seems to
frame everything in a perfect manner. He is the one who

argume

compares Vasu as Rakshasa, a demon who is an embodying
force of destruction. He is the one who is an in-charge of
Nataraj’s inner sanctum at the press. Being a Brahmin, he
PCrf01'r1:15 Satyanarayana Puja on full moon days as homage 0
Lord Vishnu and he also makes pilgrimages to holy sites.
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Nataraj, the main character of the novel ig living in Kabi
grect and lives 2 quiet and content life until he meets )th }:
= 111 1 “mist . < ¢ roug
yasu, A0 aspiring taxidermist who interrupts Nataraj’s d Pl

4arajys daily

Anting business, forcibly moves in above the dhiet arid wireat
havoc around town as he scizes animals through unorth c; s
casurcs to populate his demand for exotic stuffed pieces 0 (})x
shipped t© buyers around the world. As Vasu aggressively ;(c)clzz

animals for his business, he comes actoss a sacred
) ‘ (e

out exotic
hant that he is determined to have as a prize for hi
e e 1S

tremple elep
collection.
Nataraj must figure out how to deter Vasu from his mission
to shoot the elephant at a sacred festival in town. He said
«yasu, 1 have come to you as a friend. I thought it would be fur;
0 have you around. We could see things together and laugh at
things together. Perhaps you are worried we might ask about
those collections...” (172). “Vasu, I have come to appeal to you
not to harm our elephant tonight” (173). However, the pitiless
taxidermist threatens to kill the temple elephant who is to be
taken in a festival procession organised to celebrate the poet’s
ligious epic on God Krishna. Nataraj is very
t, Kumar. He becomes naturally upset the
moment he learns from Range the notorious dancing woman
brought by Vasu that he intends shooting it on the night of the
n. Nataraj immediately posts the wicked
intentions of Vasu to his friend, the poet, the lawyer, and other
e of the town. The matter is reported to the

their inability to take any
ally committed.

completion of his re
fond of the elephan

proposed processio

important peopl
police authorities but they express
action against him until the crime has been actu

. The very thought of the temple-elephant, Kumar
drives Nataraj crazy. Even while compelled to stay in his house
O\‘_’ing to the agitated conditon of his mind, he constantly
thinks of the danger awaiting I<umar. As the procession passes

’s murder,
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in front of the printng l""""" hits hc;lrr l)f';v‘m‘s to beay pit 1 Pat
ath tear. He s afrard of hearing the fateful gun sheys and Cties
‘\:' |\.|ll;l stricken I,.q.pl('. I le 14 -mpri“-.('(.l when the P""‘-'(f’"“ilr,n
sasser away withour any untoward incident. Free from
:L‘u‘-;.v_m;" worry, Nataraj gocs to his office in the rnnrniny', To his

ismay, he learns that Vasu, the taxidermie
utter shock and dismay, he learn . ’ Crmisg ;o

dead. The P”“CC authoritics —of  the  town L Starp

» ang
Ranpi, the temple dancer, are interrogated by the police, From

d of
concussion  received on his  right  forchead  from a

ivestipations. Murder s suspected; Nataraj, his friends
o ,u .

the medical report it is pathered that Vasu had (e
blun,
mstrument. When the police fail to find any clue of the Culprit,
the matter is dropped. Rangi later tells them that while strikin

mosquito that settled on his forehead, Vasu slapped his temple

and died instantancously. He thus died of his own hammcr-ﬁSt_

In the novel, Vasu was introduced as an evil Incar
is six feet tall with large powerful eyes, bull neck, large
and hammer-fist. He is very confident, hard-hearted and does
not have perception of morality. He boasts of being the rivy] to
Nature whose values of life are based on marterial sources angd
destructive reasons. He abhors martriage system and comments
that only fool crave to get married. Like how 4 demon
Kumbakarna in the Ramayana shows his glutrony dier, Vasu also
possess the diet which involves almonds with milk, six eggs with
honey every morning, rice and chicken at lunch and profusion
of vegetables and  fruics at night. His physical edifice,
appearance and destructive thoughts reflect an ogre. He petrifies
children, slays animals, repels neighbourhood people with the
stench of  hig wotkshop and defies social conventions by
bfiﬂging in prostitutes, All these negative acts set him apart from
common  human beings. His bull-neck and hammer-fist
Petsonalities make him appear more like a fiend than a man. His

nate. He
forehead
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<Ay’ [ivery Rakshasa gets swollen with hig epo, |
§ ¢go. He thi |
nks he is

in\’inCIbIC’ l)(.‘_V()nd cvery l?l\V. But sooner or |
ater some
: 6

l ] p ) ]” ()n h‘;

i refereed 1o his nep

ral(
g of Sastrl and went on to defin
(l

thinq or
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lives of

gafious demons in Puranas to prove his point”
(84).
The novel is read as a2 modern restructuri )
of the Puranas whete a demon works hard u:;mli; e
penance propitiates a deity of his choice, a;:qzir}lc:)y leYCf e
then uses this for negative and destructive putpos e ﬂF?oon and
deity 18 SO tortured that he takes divine help ‘tos'dclsrl::)l\}:’ ::C
€

mon. He thinks he is invincible, beyond every law, but finall
) y

de

he oversteps his limitations and is desttoyed. Nataraj is

comparable to the deity who grants the demon Vasu, a place and
) d

ouragement to catty out his mutderous profession

adequate enc
taraj who is most troubled by the demoniac

ond finally it is Na
Vasu and the strength with which he perpetrates -

and destruction is finally the cause of his own death. In
time, Vasu has shown detision for almost everything

ie, the caste system, the path of
ton for elders, the inviolability of the
d the sanctity of life itself. When he
he is not above killing something
e only thing left for him is tO
Vasu kills a tiget; 3 symbol

den cagle Nataraj says t0
T illing his

violence
very little
that Nataraj holds
peacefulness, admira
family and of chastity an
kills Nataraj’s cat it shows that
that is part of Nataraj’s family. Th

insult Nataraj’s devotion t0 the gods.
=6 Clisian AnA ’,'I]Qn qees him Snlfﬁng gO]
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But Vasu makes a joke of it and retorts strident)y, .
‘ ta f B nt e
and make Vishnu use his feet on now and then” 58). Fp T

: . i . . hi"} It .
offensive thing to Nataraj who have deep faith ip, God |, . an
: . , uy,

who is an athcist cannot sympathise with ;. Vi
el
POlng

AN 1t 2,
to a direct attempt on the life of god. Kumar

Eventually, Vasu sketches to slay the temple cleph

Miita

“

clephant being associated with the temple, and ICPrege
ILord Ganesha. His killing of the sacred animals g},

Sacrey
Tty [h,_
OV h‘

)
dke hey,,

disrespect for the gods which is 2 feature of demong, |
the demons threatens Indra, God of heaven Vasu alsq, ¢
Nataraj and kills animals which causes his gy ultimgy,
destruction and order is restored again in the world,

Vasu is not only just a killer of animals but also dispyrhs the
existence of Nataraj. He acts like a true Rakshasa, a demop whe
threatens to destroy Nataraj’s way of life, He kidnaps Natar;j
and leaves him stranded far from home to Pass through
inevitable suffering which shows Vasu’s devilish spirit. We ¢an
see a parallel between that event and the kidnapping of Sjt by
Ravana in the Ramayana. He is also reckons to have poisoned
Kumar, causing his illness and also shooting Kumar for financia)
benefit which is attributed to demons in mythology. He will no;
give importance to the cultura) heritage and does nor care for
people’s spiritual and poignant emotions, He imparts Nataraj: “]
can make ten thousand out of the parts of this elephant”. This
causes much mental agitation and spiritual anguish to Nataraj
and he grows delirious and loudly cries out “Vishaw’, which
makes the agitated people rush to him to see what has gone
wrong. “Oh, Vishnu! T howled. ‘Save our elephant, and save our
innocent men and women who are going to pull the chariot”

(155),

s a
In the novel, Narayan uses the Bhasmasura myth a
CONSCIous technicite sl olc 1 o
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o the texture of the novel and to link it up with the Ind;
cal tradition. When Sastri, the helper say

o tO SUCSS the sclf-distributive nature of v

s to Nataraj, ‘
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ro
an

‘to

classi

jeal with 2 Rakshasa one must possess the marksmanship of a
s . . . .

puntet; the width of a pundit, and the guile of a harlot” (84). He

t'unhc[' Sﬂlda

There was Ravana, the demon of Ramayana, who had ten heads and
wventy arms and enormous yogic and physical powers, and a boon
from the gods that he could never be vanquished. The carth shook
under his tyranny. Still he came to a sad end. The other demon
Mahishasura who meditated and acquired a boon of immortality
and who had secured an especial favour that every drop of blood
shed from his body should give rise to another demon in his own
image and strength, and who nevertheless was destroyed. The
Goddess with six arms, cach beating a different weapon, come
riding for the fight on a lion which sucked every drop of blood
drawn from the demon” (84).

«Then there was a Bhasmasura, who acquited a special boon that
everything he touched should be scorched, while nothing could
every destroy him. With this special boon he made humanity suffer.
Later God Vishnu was incarnated as Mohini, a beautiful dancer with
whom the asura turn out to be obsessed. She assured to acquiesce
to him merely if he imitated all the gestures and movements of her
own dancing, At the end of the dance, Mohini put her palms on her
cranium, and the fiend pursued the same gesticulation in absolute
forgetfulness and was teduced to ashes that very moment, the
blighting touch flatteting active on his own cranium. Every man can
assume that he is great and will be eternal, but none can speculate
from which part his destiny will approach” (84-85).

In the novel, Sastri stresses the patallel between Vasu and
Bhasmasura and hints at the manner of Vasu’s sudden and
unexpected death. At the end Vasu dies like Bhasmasura with a
blow of his first on his own head and the novel concludes with

the words of Sastti as,



T ‘nds in Indian Wy )
232 O Plarality and Difference: Emerping Trends | ' W Mng in I

ar world  with 4 Special beye
very  demon appears in - the i -

destructibility. Yer the universe has survived all the [‘1/_,‘/)‘"" thar

ver born. Lvery demon carries within him, unkno, 1
Were eve i
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most unexpected  moment. Otherwise what js ¢, |“PP'~'” tey
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himself, a uny seed of self-destruction and pees
hamanityz He narrated again for Natara)'s benefit the

touched, and finally reduced himself ro ashes by placing the. tips of
y & )
his fingers on his own head. (203)

F'inally, Nataraj realises the story of .Gajcn(.lra-‘\foksha in
Vishnu Purana, where Lord Krishna who is the "NCarnation ¢
Lord Vishnu who saved the life Gajendra, Kumar, Th teache,
the moral lesson of how to pull down the killer ang save the
innocent: “God Krishna was really an incarnation of ViShnu,
who had saved Gajendra; he would again come to the rescue of
the same animal” (154). The novel has a well-knit plot and 3 fip,
gallery of vivid, life-like charactets. The character of Vasu, the
central figure is g masterpiece. The narration is enliveneq by
Narayans comic vision which often mingles with pathos. [p
short, Vasu’s death suggests mythical parallel. The novelist wangs

to show that no one can escape from Karma. He also shows the

relation of birth and death to Karma. Even the character of

gudi. However, the novel also clearly
shows that Vasu s open- hearted, vivacious and sometimes
appears kind hearted too, Tf he takes Natraj to the Mempi
village it s not for any harm but out of his high spirits and
time, Vasu is 2 gigantic ex-circus
actributed as wild animal hunter and a
main characrers are in constant conflict

“trong-man”, g farther
taxidermist. Thus the
with one

another and illustrate the differences between two
cultures,
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INTRODUCTION A
Games and sports keep one physically and mentally fit. They keep one away from diseases relating1
They instil in the player a spirit of self-confidence, self-reliance

heart, obesity, mental stress and sleeplessness. . e, se
discipline, justice, fair play and patriotism. In recent decades, there has been a progressive decline in the leyg|

of physical activity in people's daily lives in developed countries. Later, people realized that physical inactivity
is a major risk factor for most common non-communicable diseases. Presently sports and physical activity is
used by young and old as a tool to improve mental, physical and social well-being. Moderate exercise ang
good sleep both enhance immune function. There is an overwhelming amount of scientific evidence on the
positive effects of sports and physical activity as part of a healthy lifestyle. The positive, direct effects of
engaging in regular physical activity are particularly apparent in the prevention of several chronic diseases,
including: cardiovascular disease, diabetes, cancer, hypertension, obesity, depression and osteoporosis.
Physical activity can help to prevent hip fractures among women and reduce the effects of osteoporosis.
Remaining physically active can enhance functional capacity among older people, and can help to maintain
fitness, quality of life and independence.

Games are very essential for students but they are neglected in schools and colleges. Even parents do
not have high opinion about games and they want their children to devote more time to studies. India lacks
funds, and proper training facilities are not provided to the players. Sports bring rich dividends to sportsmen.
The government has formulated a New National Sports Policy. Effective measures should be taken to
popularize, and encourage participation in games and sports. According to the World Health Organization,
’H.ealth is a state of complete physical, the absence of disease.” Academics serve the purpose of nourishing the
S e i e e T e

. Games keep the body alert, active, youthful and energetic. They instil in us?
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spirit of adventure. Games increase the circulation of blood, boost metabolism, burn calories and improve the
respiration and digestive system. A healthy person can work hard cheerfully for a long period of time, and can
face dangers boldly. Games also instil in the players the spirit of self-reliance, self-confidence, justice, and fair
play. They enable him to follow other virtues like discipline, honesty, integrity, loyalty and patriotism.

While playing games various exercises are performed automatically and one need not join a
gymnasium to exercise. Brisk walking, running, cycling, skipping, swimming and yoga are common activities to
keep fit. They also tone up the body of both the young and the old. Mild exercises are beneficial for patients
recovering from heart attacks and those who suffer from obesity, diabetes, blood pressure etc. Exercise
invigorates the mind and the body and helps to keep fit. A player develops team spirit; he learns to adjust with
other person’s shortcomings. A player respects and follows the rules of the game he plays. He, thus, becomes
a man of principles. Sportspersons display punctuality, diplomacy and self-discipline. Sports help us to face the
challenges in life bravely.

Many individuals may not take time to do exercise at home like pounding away on a treadmill or
working up a sweat in the gym, but once the people start enjoying it, they will gain a number of benefits such
as improving general health and well being. There are plenty of reasons why one should involve in sports as it
reduce the body fat, bone strengthening, improve stamina and flexibility and so on. The following are some of
the many health and fitness benefits of participating in sports and doing regular exercise:

% Playing sports helps reduce body fat or controls body weight.
Sports enhance fitness and skills.
Sports help to fight depression and anxiety.
Sports enable to face challenges and set goals.
Playing sports helps strengthen bones.
Sports help aid coordination, balance and flexibility.
Sports improve stamina and concentration.
Sports allow one to experience the highs and lows of both winning and losing
Sports enable the person to meet with a similar interest people and to gain many new friends.
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Sports improve healthy lifestyle.
Besides the above mentioned benefits, sports mainly

Physical activity and psychosocial health
The WHO has estimated that “one in four patients visiting a health service has at |
neurological or behavioural disorder, but most of these disorders are neither diagnosed nor treated”. A
t exercise may play a therapeutic role in addressing a number of

.,
.Q

emphasize on health as discussed below;

east one mental,

number of studies have shown tha
psychological disorders. studies also show that exercise has a positive influence on depression. Physical self-

worth and physical self-perception, including body image, has been linked to improved self-esteem. The
evidence relating to health benefits of physical activity predominantly focuses on intra-personal factors such as
physiological, cognitive and affective benefits, however, that does not exclude the social and inter-personal

benefits of sports and physical activity which can also produce positive health effects in individuals and

communities.

Cardio respiratory Health
Sports can help people of all ages maintain and improve the health of their heart, lungs and blood

vessels. Physical activity can significantly reduce the risk of coronary disease and stroke. According to the
British Parliamentary Office of Science and Technology, approximately 40 percent of deaths related to
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measurable, positive impact on bone strength. One study in particular d(?termined that active childrey
accumulated as much as 10 percent to 40 percent more bone mass in certain areas than non-active Peers
However, the intensive and weight-conscious sports such as gymnastics and wrestling might lead to slower
bone growth. Both female gymnasts and male wrestlers have later onsets of puberty and are shorter than
children of the same age. Scientists suspect that a combination of high-intensity workouts and a restricteq diet
might work to slow overall development and bone growth. Light resistance training performed unge
appropriate supervision both improves performance in young athletes and protects against injury. The
important point is that youth training should focus on technique rather than building muscle.
Barriers to participation in sports and physical activity
<+ Barriers to participation in physical activity include high costs, poor access to facilities and unsafe
environments.
% A major socio-cultural and economic barrier is the manifest idea that sports is masculine and elitist. it
is a widely shared perception transmitted by men and women through traditions, beliefs and socid

practices. This entails that women are not meant to be competitive and their body should ot te
muscular,

°,
<

Practical barriers include poverty and scarcity of economic means. For women this means a lackd
time, a lack of appropriate, safe and accessible infrastructure, and no adequate clothing.
Knowledge barriers include the lack of awareness of the benefits of physical activity. They howe''

also de.al ?mth .the myths such as the still Prominent and thoroughly false perception that spartsh?
potential impairment to female fertility.
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CONCLUSION
sports and other physical activities have innumerable physical health benefits, including improved

cardio respiratory and muscular fitness, bone health, increased life expectancy, and coronary health, Sports
ects on mental health by

can also help prevent various types of cancer and weight gain and have positive eff
in

reducing depression and improving cognitive function. On the whole, playing sports of engaging
extracurricular activities play an important part in one's character and personality development. One develops
management skills, negotiation skills, communication skills, convincing skills, conflict management and
confidence. However, effective measures should be taken to ensure people’s active participation in games.
The government should evolve a long-term national sports policy. selection of players for national and
international games should be fair. And also the government should find out the solutions for the barriers to
participate in sports and physical activity by the people and promote the participation of skilled young people
in sports and games as participation in sports and games could improve the overall health of the nation and its

citizens.
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ROLE OF HIGHER EDUCATIONAL INSTITUTIONS IN
NURTURING SOCIAL RESPONSIBILITY

Sr. SHINY K.P.
Principal, JMJ College for Women, Tenali

ABSTRACT

Higher educational institutions play a crucial role in creating knowledge
society and it is the most important instrument for social, economic and political
transformation of any society. Universities and colleges are essentially expected to
inculcate values in students. Students being part of the society should know their
responsibility in which they live and eam their livelihood. The recent economic
crisis has highlighted societal commitment to education, underscored by the
decision of some of the leading economic powers to spend massively on education
as a sound investment for cconomic recovery and growth. Educational universities
and colleges presently look to education not just to educate students and youth, but
to bring out some social change and set a path to peace and sustainable
devclopment. Educational outreach efforts have the potential to make a real and
lasting difference in the society and it is the most important sector to discharge its
social responsibility. This paper discusses the need for the higher educational
institutions to initiate and nurture social responsibility to impact social and
economic development of the society.

Introduction

The economic, political and social changes that took place over the past
decades have had an impact on the higher educational institutions, which have
undergone an ample reform process meant to meet the new challenges. The changing
environment in which universities and colleges function and the challenges that
higher education has been facing were identified as: mass expansion of higher
education; decrease of state expenditure and support for colleges & universities;
diversification of financial resources; internationalization; commercialization;
changes brought by Information and Communications Technology development, the
adaptation of curricula to accommodate and capitalize on labour market requirements.
These changes and challenges will have their impact on the quality of education,
university and college autonomy, academic freedom, its changing focus and
responsibilities towards society. This highlight that higher educational institutions are
moving toward corporatization which calls for them to be a good corporate citizen
and the best approach for the institutions to achieve that is by adapting the concept of
Social Responsibility. Therefore, University & College students are taking up
activities that make a difference to the marginalized sections of the society while at
the same time enriching their learning experience. College going youth of today are a
different bunch of thinkers. They are not just rooted to their passion to climb the
academic ladder, but are equally concerned about bringing changes for the lesser
privileged. They are utilizing their passion by encouraging them to give their time and
energy for the social causes. The youths, now not only love to work for a cause while
they study but continue to do the same even after getting jobs. It’s a win-win situation
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For example:

I. Improving education in the community, 2 pursuing environmental
excellence, 3 practicing resource conservation. 4. promoting and improving the bealth
of the community, 5. performing community service, 6. conducting research to
generate  socio-cconomic  development and 7. providing guidelines for the
development and sustainability of society.

Higher educational institutions can also influence other organizations and
institutes, whether private or public, to promote research culture in order to develop
the society. Universities should play the leading role in promoting research because
taking research as one of the important social responsibilities can contribute to the
development and sustainability of science, technology. and research. Universities can
tailor their research missions to produce research that benefits the public. the local
economy, and society (TurkBicakei & Brint, 2005). This can be accomplished
through the joint efforts of governments and universities and colleges. Governmental
efforts can facilitate a university’s efforts to achieve this goal. For example.
governments should develop, enforce, and pass laws and policies that help
universities establish action plans for training students in technology. the sciences,
agriculture, and the mechanical arts to meet the needs of the marketplace. industry.
and agricultural technology.4

COMMUNITY EGAGEMENT
Most of the innovative examples of community engagement by institutions of

higher education tend to focus on helping the community through the students.
Students volunteer to support local schools, clinics, etc.; they help in tree plantation,
or garbage collection. In many such examples, the purpose of engagement is based on
the assumption that community needs knowledge and expertise that students bring.
The second general purpose in these engagements is learning of students about the
local realities through volunteering of their time and efforts. It is important, therefore.
to more clearly and forcefully mandate that the core purposes of such community
engagement by institutions of higher education is to serve mutually agreed interests of
both communities and institutions. This implies that the partnership is mutually
beneficial, and based on give and take by both sets of parties. Its translation in
practice would entail recognition of authentic and actionable knowledge that
communities have, which institutions can learn from; and empirical and theoretical
knowledge of a macro nature that institutions have from which communities can
benefit. It also implies that the thrust of this engagement is mutual empowerment. in
the quest of supporting more democratic citizenship in the communities, amongst the

students, and academics alike.

The second UNESCO conference on higher education held in Paris in July
2009 recognized the significance of social responsibility and community engagement
for institutions of higher education; its declaration stated explicitly that “Higher
education is a public good and the responsibility of all stakeholders™. “Higher
education has the social responsibility to advance our understanding of multifaceted
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THE CONSONANCE OF MATHEMATICS AND ENGLISH
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“Logic will get you from A to B and imagination will get you every where” ~Einstein.

As amatter of fact, mathematics is very accurate and secks clarity, while literature
almost and sceks to complicate truths in interests of the aesthetic. There is no shortage of
artistic people who claim to be terrified of mathematics and vice versa. But there are
important points of connection: both are philosophical and both are creative. It is observed
that the best mathematician is also an artist, capable of thinking out of the box and sceing
things surprisingly different and better ways. This is how the best thecorems have been
discovered. While writing academic and creative picces, one has to make sure that all the
little bits fit properly, a harmony of parts to achieve a whole.

Mathematics can create beauty, geometry, harmony, structure, repetition and these
things are used in arts for aesthetic purposes. Narration sometimes finds tricks in number
3. Many fairy tales and legends have characters to perform a certain action exactly in 3
ties. Most people have been introduced to the idea that the music has a positive impact on
field of education especially mathematics. Logical thinking and music are based on math
with patterns and ratios. One, two, buckle the shoe, three, four, knock the door.....our first,
toddling relationship to poetry goes with our first fascination with numbers. In leaming to
rhyme, we begin to make sense of the world through patterns, making numbers run in
sequence, connecting words with each other in all sorts of ways. A fundamental goal of
the mathematics curriculum is to educate students to be active, thinking citizens, interpreting
the world mathematically and using mathematics to make predictions and decisions and
about personal and financial priorities and the study of Englishhelps us to create confident
communications, imaginative thinkers and informed citizens. It is through the study of
English that individuals learn to analyse, understand, communicate with and build

relationships with others around them. It helps them to become ethical, thoughtful, informed

¢

and active members of society.

81



5. Published a paper on “Various Types of Number System form Primitive and Hindu Number
System and its Popularity” in the International Journal of Advanced in Management, Technology
and Engineering Sciences. ISSN No: 2249-7455, Pp.103-105.

\\ JM]J College for Women (Autonomous)

\ Tenali
Affiliated to Acharya Nagarjuna University

In Collaboration with
Spectrum Solutions

Organized an

vations in Computers and Mathematics
(ICRICM - 2017)

>

On 16" & 17" November




ineeri iences  ISSN NO : 2249-7455
ternational Journal of Advanced in Management, Technology and Engineering Science

Various Types of Number System form Primitive and Hindu
Number System and its Popularity

Dr. Rev. Sr. Shiny A
Principal, JM) College for Women. Tenali, Guntur District, Andhra Pradesh. India
Email: shine_kp_jmj@yahoo.co.in
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I-INTRODUCTION

Ina simple manner, number system is a type of technique that we use to express numbers. Though each
number is unique in its identity, the value of cach number is different. It can be observed that different cultures
and civilizations across the world have their own style of symbols to represent these numbers. This numbering
system has been in usage for ages and still new style of symbols are coming to represent numbers from different
countries. This representation is known as notation. When reasoning about numbers. we need some sort of
number base, which is the fundamental number in which all other numbers stand in relation to. In recent times—
we're talking perhaps a couple of centuries back in time—uwe also reason a lot about different sets of numbers
that we have been able 1o create: therefore, the term number system has also been made to mean one of these
sets, This paper presents the basic structure of various types of number systems across the world and the
importance the Hindu number system and it significance.

A. The Relation of Numbers Used in Speech and in Writing

As we use numbers in writing, we use number words 1o represent the numbers in speech. Usually all the
languages have number of words for a finite set of numbers. But most often due to lack of use in practice, many
ol the large numbers are dead. This paper will present the different types of number Systems only if they are of
some larger importance or of curious interest but also to speak about their abstract manner in a linguistic survey
Number notation is a tvpe of techniques that is used to form numbers in text. This notation is often tightly linked
with the language being used in particular area as there is often a connection between the way words are formed
in speech and in the way they are formed in writing. This is, however, not always the case. The notation system
is constantly changing over time as the scope of the number system and its usage is expanding. It has been
observed that many of the researchers speak about various types of notation systems used by different societies
through history. The reasons for much attention in this area are first it is our curiosity to understand the number
systems ol past times as there is no availability of record of the system used. Second, this continuous thirst for
learning helps to understand the mathematical advancement of the civilization. Third. notation is such an
inspirational thing and many readers want the written word but not the content. Therefore the study on the
number system is increasing day by day.

Generally. a number base is a number in which other numbers stand in relation to. Numbers are
expressed in a certain number base and caleulations are performed using the values of a number given its base.
Ihroughout the ages there have been an exceedingly large number of radices—a somewhat more scientific term
with the sime meaning as number base—by which mathematicians have performed their calculations. Perhaps
surprisingly. and we are jumping the conclusions somewhat. our decimal—base 10 —number base, where all
numbers are expressed as multiples of ten, is not the oldest, nor the one most often used. The number base is of

olume 7, Issue 12,2017 103 http:/fijamtes.org/



International Journal of Advanced in Management, Technology and Engineering Sciences ISSN NO : 2249-745

and the mathematics utilizing it.

fvancement of a number system
al progression. and we will

possibility of further ac
a whole civilizations mathematic

prave importance 1o the
can slagnate

As we will see, @ number base

therefore give it animportant role in our diseussion.
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C. 2-Count
2-count is what could perhaps be called a counting system, as it provides a way 1o count. yet provides
no means to perform computations. It works as follows: There are number words for numbers | and 2, and
sometimes an additional for expressing “many”, i.¢., an uncountable magnitude. These are then combined to
express larger quantaties. This is. however, limited to small multiples of 2. as beyond a certain limit. counting
the 'r:u:jnb:r of times that the word for 2 has been repeated would require a more advanced system in itself! This
method of counting is seen across the globe even imitive ¢ " atit
P . ; gl today, z}n?ong primitive cultures, and many conjecture that it 1s
it has been with us since the first human civilizations began arising bef |
e e ol s begs sing before people spread out on
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Not only limited to notches on sticks. tallies are most likely the oldest means of recording quantaties in
human history. 1t is also the one that has stuck with us the longest. even being used for accounting well into the
1800th century. A tally stick is simply a piece of wood in which notches have been made, representing some
qQuantity. More advanced forms have different notches, e.g., deeper grooves or crossed notches, to represent

larger quantities. For recording some transfer of goods, talies where sometimes made and split in two along the
tally so that later the transfer could be validated by both parties. When used for recording debts, tally sticks
where often made shorter as parts of the debt were payed, removing notches corresponding to the returned
amount. Not much more than a way to record transactions and quantities. tally sticks nonetheless have played an
important role in many civilizations. as the need for such records have become apparent. Many are truly a
beautiful piece of history. as their importance often warranted great care in their creation.

G. The Hindu Number System

The Hindu number system as we know it today—for it is more or less the one we (as in us Westerners) use today
as well—can be attributed to two men: the great hindu astronomer Aryabhata and his pupil Bhaskara I, during
the period 499-322 B.C.E. Aryabhata invented a system that was based on using syllables and combining them
to form greater numbers. Bhaskara I simplified the system somewhat and made it decimal place-value system.
The Hindus had used a decimal system for a long time and even had the zero before this time. but it was not
until these two astronomers came up with their system for forming numbers that the system was more or less
complete. As all Hindu literature was written on verse form, they also had to come up with a system to form
numbers that fit well in verse. Thus, they substituted different words for numbers, Examples are “moon™ for
one. as there is only one moon. “eyes™ for two. as we have two arms. and so on. 201 would then be paksa-kha-
eka, or eyes-hole-one. The zero was very important in the development of the Hindu number system, as it
allowed for the introduction of a place-value decimal system using only nine other symbols. This made
calculations much simpler than any previous system could have provided. The zero later reached the Arabs, who
were not very fond of it. Even the great al-Khowdrizmi-who has given name to the word “algorithm™—
considered there to be only nine numerals. even though he made use of the zero. Even though. that Devanagari
is only one of a multitude of different scripts in the Hindu region and is merely an example of Hindu numerals.
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INTRODUCTION

Gender equality has been universally accepted as a serious shift
towards sustainable human development. In India, although some
progress in women's development has been made, yet women
continue to lag behind which is an outcome of a web of complex
forces. The adverse sex ratio, poor educational and nutritional
status, inequality in wages and violence against women are
prevalentin the Indian society, like many other patriarchal societies
of the world, even today, and the gender discrimination certainly
continues to be an enormous problem within the Indian society. To
fight for the equal rights for women, there have been feminist
movements around the globe. It had started in France and UK, and
gradually spread across the entire world. Modern Western Feminist
history is split into three periods or waves. The first-wave feminism
of the nineteenth and early twentieth century focuses on
overturning legal inequalities. The second wave feminism includes
cultural inequalities, gender norms and the role of women in
society. The third wave feminism refers to both continuations of the
second wave and a response to the perceived failures and it also
refers to post-colonialism, While women in the western countries
had to fight for the voting rights, women in India had been granted
the voting rights by the Constitution of India. Indian feminists had to
fight against culture-specific issues within India's patriarchal
society. The patriarchal attributes include dowry, giving importance
to sons etc. Also there are issues like female infanticide and female
foeticide that existin the Indian society. Saroj Nalini Dutt, Sarala Devi
Chaudhury, Prem Chowdury are some of the well-known Indian
feminists who have fought for the women's rights. But, despite the
progress made by the Indian feminist movements, women living in
the modern India still face various issues of discrimination. However,
today, women in India are struggling to be at par with men. The
social reformers like Raja Ram Mohan Roy, Pandit Ishwar Chandra
Vidyasagar and others brought a revolution in the Indian society by
abolishing sati and encouraging widow remarriage. They also
played a great role in introducing western education and in
encouraging women to become educated by setting up schools
and colleges especially for women. Even the political revolutionists
like Mahatma Gandhi and Pandit Jawaharlal Nehru gave women a
new dimension. There have been women like Sarojini Naidu, Indira
Gandhi, Kiran Bedi, Kalpana Chawla and many others who have
been successful in proving the fact that they are no less than men.
There are also women who have played a heroic part in the Indian
freedom struggle. Therefore, women must be allowed to participate
atalllevels of society.

LEGAL AND CONSTITUTIONAL SAFEGUARDS AGAINST GENDER
INEQUALITY

Indian Constitution provides for positive efforts to eliminate gender
inequality; the Preamble to the Constitution talks about goals of
achieving social, economic and political justice to everyone and to
provide equality of status and of opportunity to all its citizens.
Further, women have equal right to vote in our political system.
Article 15 of the Constitution provides for prohibition of
discrimination on grounds of sexalso apart from othergrounds such
asreligion, race, caste or place of birth. Article 15(3) authorizes the
Sete to make any special provision for women and children.
Moreover, the Directive Principles of State Policy also provides
various provisions which are for the benefit of womenand provides
safeguards against discrimination.

Other than these Constitutional safeguards, various protective
Legislations also have been passed by the Parliament to eliminate
exploitation of women and to give them equal status in society. For
instance, the Sati (Prevention) Act, 1987 was enacted to abolish and
make punishable the inhuman custom of Sati: the Dowry
Prohibition Act, 1961 to eliminate the practice of dowry; the Special
Marriage Act, 1954 to give rightful status to married couples who
marry inter-caste or inter-religion; Pre-Natal Diagnostic Techniques
(Regulation and Prevention of Misuse) Bill (introduced in Parliament
in 1991, passed in 1994 to stop female infanticide and many more
such Acts. Furthermore, the Parliament time to time brings out
amendments to existing laws in order to give protection to women
according to the changing needs of the society, for instance, Section
304-B was added to the Indian Penal Code, 1860 to make dowry-
death or bride-burning a specific offence punishable with
maximum punishment of life imprisonment. So there are varied
legislative safeguards and protection mechanisms for women but
the ground reality is very cifferent. Despite all these provisions
women are still being treated as second rate citizens in our country;
men are treating them as an object to fulfil their carnal desires;
crimes against women are atalarming stage; the practice of dowryis
stillwidely prevalent; female infanticide is a normin ourhomes.

WOMEN ININDIAN CINEMAAND LITERATURE

The medium of cinema representing social and historical practice
regarding gender approach isa crucial phenomenon insociological
studies. It can be said that media are crucial in the construction of
gender ideologies and gender socialization. Products of media
culture provide materials out of which we get our identities, our
sense of selfhood, our construction of ethnicity, race and nationality,
of sexuality and of 'us' and 'them’ (Dines and Humez, 2003).Film and
cinema are the most commonly used mass media to communicate
with the public. The fact that cinema is a mediator of social realities
andpersonal dreams, collective concerns and individual aspirations

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS % 47



3r-2017 + 1SSN No 2277 - £

make it assume a seminal dimension as a humanistic discourse
which has the potential to redirect the cultural and material fabric of
our everyday lives (Jain and Rai, 2002). Women's position within
media power structures and media representation of women are
persistent concerns in every society, because negative stereotyping
and lack of female input both reflect and reinforce wider gender
inequalities. Films, indeed in the most effective manner maintain
the diffusion of traditional female gender roles, which women are
depictedin culture and society. Research on gender and cinema has
emphasized the question about women's identity. In fact, the study
of the images of women in cinema were a central concern of the
'second wave' feminism of the 1960s and 1970s, criticizing women's
image in film and women's roles in the film industry (Jackson and
Jacjie, 1998).

Women are insinuated in films as bearing the burden of sexual
objectification that male roles cannot. Hence, they become the
bearer, and not the maker of meaning says Laura Mulvey (Mulvey
834). Most Indian women live a silent life with enormous amount of
sacrifices and retain their frustration within themselves for the sake
of societal pressure. They are portrayed either as damsels in distress
or demented feminists or simple belly-shaking glam dolls whose
sole ambition is to attract the attention of the male gender.
Occasionally, do we seea female being the protagonis: of afilm than
merely being objects of sexual desire.In some cases there appears
to be a clash between 'modern feminism' and 'traditional values'
Indian cinema often acts like an emotional register and is very
resourceful while reading the characterization of women. The men
in Indian cinema either projected as 'romantic heroes' or the 'bad
guy' are indubitably majestic on screen space unlike our female
characters that always tend to lead a surrendered life even on the
screen. As Vrinda Mathur (2009: 66) says, 'The male characters of
Indian cinema, i.e. the heroes(those knights in shining armour)
and the villains (those over-energetic sharks) move around the
space of the movie like players in a deadly choreographed game
of chess - with the women characters as sacrificial pawns. The
films that focus on women protagonists showcase their search for
self through their bodies. This is quite outstanding in the film
Chandni bar. taMumz character played by Tabu the protagonist is
forcefully sent by her maternal uncle to be a show girlina dance bar.
Her major source of income was from performing the dance in the
bar. Shewould maximum need to groove her body tothe music and
there would be scores of men willing to shed their money on her for
the very own reason - voyeuristic desires. This woman's body is
given the penultimate magnitude in many of the films. And in these
films the act tends to start with a rebellious nature and the
instrument being their body. As Jasbir ain (2009: 121) has observed,
“Rebel women are portrayed with ridicule and comedy. Rebelliousness
need not always be conclusive or even approved within the narrative
structure. At times it may be part of the discourse on modernity and
perceived as a potential threat to patriarchy through the values of
education/westernization/independence”.

The condition of women has also been reflected in literature. While
Jane Austen's works addressed women's restricted lives in England
in the early part of the nineteenth century, Charlotte Bronte, Anne
Bronte and George Eliot depicted women's misery in their works,
Likewise, even Indian literature has projected the terrible condition
of women in the Indian society. In Roots and Shadows, Shashi
Deshpande studies the issues and problems of the contemporary
middle class women. Again, Rabindranath Tagore reveals the dark
side of the Indian sodiety in his famous short story, Dena Paona.
Nirupama, the sensitive girl in Dena Paona, was humiliated to death
as her father did not pay the dowry in full. Mahesh Dattani also
projects in his post-modern drama, Bravely Fought the Queen, how
everywoman is crumbled by patriarchy in the Indian society.

HOWWE CAN ELIMINATE GENDER INEQUALITY

The list of legislations as well as types of discriminations or
inequalities may go on but the real change will only come when the
mentality of men will change; when the male species of human
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beings would start treating women as equal and not subordinate or
weaker to them. In fact not only men but women also need tc
change their mindset as through cultural conditioning they have
also become part of the same exploitative system of patriarchy anc
are playing a supportive role in furthering men's agenda of
dominatingwomen.

Therefore, what is needed is the movement for Women's
empowerment where women can become economically
independent and self-reliant; where they can fight their own fears
and go out in the world fearless; where they can snatch their rights
from the clutches of men and they don't have to ask for them; where
women have good education, good career, ownership of property
and above all where they have freedom of choice and also the
freedom to make their own decisions without the bondages of ags
old saying of Manu.

Let's hope and wish that our participative democracy, in times 1o
come, and with the efforts of both women and men, would be able
to found sclutions to the problem of gender inequality and would
take us all towards our cherished dream of a truly modern society in
both thoughtand action.

Empowermentof Women

Empowerment of women means rearranging gender relations
within the family and in the society. It also means giving societ=
recognition to gender equality and considering the contributions of
each gender as independent persons. Empowerment of women
gives them the capability of challenging and changing ther
subordinate position in society. Women are able to put forward thes
viewpoint by way of their participation from the beginning of
planning process or a project. It also helos women to develop the
ability for effective bargzining. Empowerment of women means
creating a fearless society for the women to live in free from =2
violence and atrocities.

Strategiesfor Women Empowerment

. Education: Education is an undeniable fundamental huma=
right; for it improves self esteem and forms the basis for active
participation. Professional counselling and career whics
stimulate women's creativity need to be promoted, so as =
develop self-confidence and self reliance leading to ==
independentstatus.

«  Technology: In terms of knowledge and skills, technology hzs
to become accessible to women. The society should give the
freedom to women to improve and upgrade their skills to uss
latestinventions and innovations to top their creativity.

«  Training in various skills: Trainings provide the women w==
an opportunity to grow as an individual with an independens
and equal status to that of a man. If the Government provics
them training and opportunities, that promote specific sk
women are able to further not only their own growth anc
development butalso that of their families.

«  Access to Credit: it is essential fora woman to be able to leac a=
independent existence and emerge from the secondary status.
Poverty has driven countless women to low status; low pay=s
occupations in the unorganized sector with hardly any soca.
emotional, physical. Women's economic contribution =
development in terms of her household chores and domesz=c
responsibilities has to be accorded due recognition.

+ Space to Grow: One must encourage women to enter no=-
traditional schools of learning and occupations, their creativy
and talentand skills be given opportunities toflourish. Only 1=
can ensure the emergence of the woman as human being we=
anindividual personality.

CONCLUSION

Gender equality can come only when there is a transformation =
the patriarchal structuresand systems that lie at the root of wome= =
subordination and gender inequality. The prosperity of ing=
depends completely on the condition of women. Providing womes
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HOME AND ABROAD: THE EMOTIONAL SAGAS OF JHUMPA
LAHIRI’S INTERPRETER OF MALADIES
By: Ms. N. Vimala Devi

Author’s Particulars:

Ms. N. Vimala Devi, M. A., M. Phil,, (Ph. D.),
H.O.D of English,

IMI College for women (Autonomous),
Tenali -522202,

Andhra Pradesh,

India.

Mobile: 0091 9849891759
E-Mail: vimal.chowdary@gmail.com

Author’s Introduction:
Ms. N. Vimala Devi has been serving since 1996 in the Department of English at IMJ
College for Women (Autonomous), Tenali, Andhra Pradesh in India. So far she has published

12 National and 9 International papers in different Journals. She has attended and presented

papers in many National & International Seminars and Conferences.

Abstract: a complex portrayal of Jamily life of Indian
n her first collection of short immigrants trying to saddle two cultures — their
stories, Interpreter of Maladies, Indian  heritage and the American dream.
which won her the Pulitzer prize Interpreter of Maladies, despite the clear insignia
Jor fiction 2000, Jhumpa Lahiri has of Indianness is universally relevant. With a
portrayed the various experiences remarkable insight, she gets deep into the

of the diasporas in Boston and Calcutta. In seven psychological depths of her characters and reveals

out of the nine stories in this collection, Lahiri their inner world by a Jascinating yet deceptively
presents the three generations of mainly Indian simple style. We come across more reality than

Bengali  Expatriates to America, who came to Jancy in her fiction.

America to escape political or economic difficulties

of their native land, or to study or as professionals Keywords: Interpreter, Indian Bengali

‘as part of the brain drain”, Indian born Expatriates, economic difficulties,

Americans and their children. It reveals the conflict Cultural,  multi-ethnic, multicultural,

between distinct cultural and regular encounters psychological depths.

between different worldviews shape the emotional
life  of the diaspora even in multi-ethnic,
multicultural societies like India and the USA. Itis
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clutching at a world that was never fully

ours with encouragement.”

This sense of

emotional exile and the excruciating pain

dilemma, this

it entails is at the core of the stories in
Interpreter of Maladies which has not only
gleaned rare reviews from countless critics
but has also been sold in Germany, the
U.K. and in several other countries. Six of
the nine stories in the collection have their
settings in America and deal with the lives
of Indian immigrants who hope to find a
better life. But what they discover is often
vastly different from what they imagined.
The rest three are set in India and deal with
the type of subaltern personalities and the
conflicting encounters among them in a
style that is highly accessible, absorbing

and moving.

The opening story 4 Temporary
Matter finely portrays the conjugal crisis
of a young couple — Shoba and Shukumar-
who don’t know how to cope with the
grief bequeathed by their stillborn child,
and the gradual erosion of their intimate
togetherness in Boston. The announcement
of hour-long power cuts in the evening —
though a temporary matter- comes to their
rescue. They begin to sit together again
and communicate with each other during
the black-outs, share some moments of

intimacy, exchange confessions and appear

to have moved closer to some

understanding. Memories of India do play

a vital role in their interludes of intimacy.

“I remember during
power failures at my
grandmother’s house, we
all had to say
something,”

Shoba continued

“ovvenn Shukumar hadn’t
spent as much time in India
as Shoba  had......He

wished now that his own
childhood story of India.”

“It was only then ...... that I knew
what it meant to miss someone who was so
many miles and hours away” sets the tone
of When Mr. Pirzada Came to Dine, the
second story in the collection. Set again in
Boston, the story has Indo- Pak war of
1971 and the birth of Bangladesh as the
backdrop. In the story Lahiri attempts a
‘forge her own amalgamated domain’
rather than respond to her parents cultural

nostalgia. In her own words,

“My focus in this story
wasn’t the unilateral
translation of a place or
language. Instead it was a
simultaneous translation in
both directions of
characters who literary
dwell into two different
worlds.”

The title story [Interpreter of

Maladies, the third and longest story in the l?

collection, is set in Puri, India. The phrase
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reter of Maladies’ flashed across
iri’s mind following an encounter with
acquaintance in Boston way back in
1. It is a complex story about an
-American couple-Mr. Das, his wife
and their three children — Tina,
y and Bobby.

The two other stories with their
setting in india are 4 Real Durwan and
The Treatment of Bibi Haldar. In these
two stories lahiri portrays the lives of
servants and marginal figures. They are

unlike  their  economically  sound

counterparts in other stories. Questioned as
0 why she made this choice, Lahiri

answers:

Both of these characters
came out of observations of
people when I was there
(Calcutta). What drew me
to writing about them was
partly a projection of my
Jeelings of being marginal
when there, of not being of
the culture, of feeling
JSoreign even when this was
a place my parents call
home and refer to in their

minds as home, even
though they’ve been away
Sfor 30 years.

A Real Durwan was written, recalls
Lahiri, “soon after return in g from a visit
to India in 1992, in my bedroom in
parents’ house in Rhode Island.” It is a
pathetic but powerful pen-picture of an old

lady, Boori Ma, a self-employed sweeper

of the stairwell of a multi-storeyed
building. Her services ‘came to resemble
those of a real durwan’ because in
exchange for her lodging below the
letterboxes, she kept the ‘crooked stairwell
‘spotlessly clean. Apart from this, ‘the
residence liked that Boori Ma, who slept
each night behind the collapsible gate,
stood guard between them and the outside
world’. But the same residents, accusing
her of the theft of the basin, throw her out
one day because they need a real durwan
as ‘Boori Ma has endangered the security
of the building’. The vagaries of material
possession plaguing human relationship

from the matrix of this story.

The treatment of Bibi Haldar is yet
another moving tale of a 29 year orphan,
unmarried girl who suffers from a
mysterious disease. Staying in a married
cousin’s house .she has to sleep, initially,
on a camp cot downstairs but is,

subsequently, forced to stay in the
storeroom forever as her presence, the
Haldar couple to get her married, as the
doctor in charge of Bibi's case, after
performing a series of blood tests
‘concluded that a marriage would cure
her’. The story ends on a positive note:
“for years afterwards, we wondered who in
our town had disgraced her...... But there
was  no

point in carrying out an
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investigation. She was, to the best of our

knowledge, cured”.

A brief but deeply intimate
adulterous relationship constitutes the core
of Sexy, the fifth story in this collection.
Miranda, a young American, falls in the
love with Dev, a married Bengali
investment banker, whose wife has left for
India for a few weeks. The story ends with
Miranda’s deciding to end the relationship
and returning to places where Dev had

kissed her.

The poignant realization of the loss
of the familiar is well treated in the next
story Mrs. Sen. The story presents the
difficulties faced by Indian wives in an
alien culture, without friends or family,
struggling to cope with the new
surroundings they can’t call their home. It

skillfully probes the mixed feelings of an

Mprs. Sen is based on my mother who baby
sat in our home. I saw her one way but
imagined that an American child may see
her differently reacting with curiosity,
fascination or fear to things I took for

granted.

In This Blessed House a more
cosmopolitan  community  is  the
background for a power struggle to a fairly
newly married Indian couple who try to
adjust to life in postmodern America. Both
husband and wife are ecthnic Indians,
united through an arranged marriage that
took place in India. Sanjeev is soon

frustrated as he felt that

“he was getting nowhere
with her, with this woman
whom he had known Jor
only four months. This
woman with whom he now
shared his life”.

The reasons behind the emotional

American  child fear, astonishment,
and spiritual distance between spouses
fascination and awe-toward an Indian s
trying to adopt the culture of their new
abroad.
home are excellently explored in this story.
“In this beautifully Lahiri empowers her female protagonist at

observed story East meets
West in  the shared
experience of loneliness
and the poignancy of Mrs.
Sen’s situation in handled
with utmost delicacy and
control unsullied by any

the expense of her male one, and the
means by which she does so has something
to do with Twinkle’s ability to transform

her mindset so that it might align itself

2 X to a different, * 7
Bintof muwkishness. effortlessly 1o ent, ‘western
i ! l culture.
e story N partly

. . . . . O
autobiographical. Lahiri herself admits, (@)
%
~
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The stories reflect a wider time
span, stretching from the time of post-
partition to a cross-cultural, globalised
present that lies “beyond”. Juxtaposing
them gives us an idea not only of how
cultural traditions in the past shaped and

affected the characters understanding of

of Aamer Hussin seem to be the most

appropriate:

“it implies neither a
Jorced eviction from one’s
motherland, nor a
deliberate rejection; there
are no connotations of
permanent or obligatory
leave taking. There is,

their subjectivities, but also of how the instead, a  tremendous
continuous  process  of change has inherent privilege i’f ”’_"
. R ferm, a mobility of mind if
influenced individuals more or less not always of matter, fo
radically in different parts of the world. which —we as writers

should  lay  claim: 4

The characters search for their origin,
finding a place or a nation that may be
called one’s own and belonging to either
the Indian subcontinent or the USA, or in
other words, making a choice between the
cultural

concepts  of identity  and

multiculturalism  seem  to remain
Juxtaposed always. It is at a transitional
point between the third world and the first
the world of Jhumpa Lahiri’s fiction can
be located. India with her concept of ‘unity
in diversity’ and the USA as the melting
pot of cultures and races, co-exist in her

fiction.

Roots, origin, family bonds induce
expatriate, immigrant non-resident Indians
to return again to the point from where
they move away. This emotional and
spiritual bond gives form to Jhumpa
Lahiri’s stories and about such a state of

expatriate existence, the following words

doubling  instead of a
split.”

Jhumpa  Lahiri as a fictional
creator. occupies this privileged space in
between two countries, two continents,
two cultures, and this multiplicity of
perspectives, a  truly multi-national
existence and a multi-cultural experience
makes her one of the foremost
spokespersons of the multitude of minute
yet consequential incidents that constitute

contemporary life.
References:

1. Brada-williams, Noelle. “Reading
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capacity to provide emotional anchorage to the other. Both deliberately avoid each other. One
day they find a small note in their mail box, indicating that the electricity would remain
disconnected for a few hours, everyday for a week. In the enforced darkness the couple finds
a pretext for discovering their latent, subconscious fears and dark secrets., and also about
their ‘little betrayals’. By the time the week is over, the couple reaches a point of no return
and Shobha, the bread winner walks out on Shukumar who at thirty-five hasn’t progressed
beyond being a student. There is a reversal of gender roles here with Shukumar doing all the
cooking and cleaning, and being blamed for the miscarriage, whereas in India the mother
would bear all the responsibility.

The Namesake (2003) is Jhumpa Lahiri’s second work in which she deals again with the
theme of isolation and the problem of assimilation and adaptation in another country. The
novel is an autobiographical in portraying repercussions of what the children of immigrants
have to experience when they are destined to born in a country which does not belong to their
parents. Jhumpa lahiri who herself is a child of an immigrant couple had admitted it in an
interview. The novel opens in a nostalgic mood. A cross-cultural multigenerational saga of a
Hindu Bengali family’s journey to self acceptance in Boston. ‘The Namesake * is a novel that
offers a “Chekhovian exploration of father and sons. parents and children. as it is resonant in
its exploration of what is acquired and lost by immigrants and their children in pursuit of
American Dream.” The New York Times, aptly describes it as a “debut novel that is as
assured and eloguent as the work of a long-time master of the craft.” .

The spirit of exile and alienation enables the diasporic writers to seck refuge in their writings
and establish a permanent place in the minds of their readers. Lahiri does exactly the same.
Her handling of the complexities of immigrant experience shows her simple yet a very
mature approach, expected of such a fiction writer.

REFERENCES
e Lahiri Jhumpa,” Interpreter of Maladies ‘Harper Collins, 1999
e ‘The Namesake’ Delhi: Harper Collins pub India , 2003
e Lahiri Jhumpa: in a Newsweek interview.
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Jhumpa Lahiri was born in London, in July1967, and brought up in South Kingstown, Rhode
Island. Although she was brought up in America, she became very close to her Bengali
heritage from an early age. Lahiri has traveled extensively in India, and has experienced the
effects of colonialism there in addition to the issues of the Diaspora as they exist. She feels
strong ties to her parents’ homeland as well as the United States and England.
“Though endowed with a distinct universal speech, her stories do bring out fairly successfully
the predicament of the Indians who trapeze between and across two traditions,one inherited
and left behind, and the other, encountered but not necessarily assimilated ** remarks Aruti
Nayar. We visited the place often but we didn’t have a home. We were clutching at a world
that was never fully with us Lahiri described this absence of belonging, “No country is my
motherland. I always find myself in exile in whichever country I travel to, that’s why I was
tempted to write something about those living their lives in exile.” This idea of exile runs
consistently throughout Lahiri’s Pulitzer prize winning book Interpreter of Maladies (1999).
It is a complex portrayal of family life of Indian immigrants trying to saddle two cultures —
their Indian heritage and American dream. It won critical acclaim for its grace. acuity. and
compassion in detailing lives. transported from India to America.” Interpreter of Maladies,
despite the clear insignia of Indian-ness is universally relevant. With a remarkable insight.
she gets deep into the psychological depths of her characters and reveal their inner world by a
fascinating yet deceptively simple style. We come across more reality than in her fiction.

Isolation and alienation are common themes portrayed extensively throughout all of Lahiri’s
short stories. Through tales such as ‘A Real Durwan’ and ‘The Treatment of Bibi Haldar’,
Lahiri exposes the extreme isolation and alienation experienced by the main characters,
presenting them as outsiders who are perceived by others as being , diseased. The characters
encounter severe alienation due to a lack of personal possession, value and success. The bare
and blatant truth of the Indian caste system as well as the power of materialism is strongly
shown in these two stories as a main motive of loncliness. The theme of displacement
significantly portrays Lahiri’s prose toward interpreting Indian — American customs and
traditions, such as food, clothing, language and history.

In a recent interview to Newsweek, Lahiri pointed out that the older she gets, the more aware
she is, that she has “inherited a sense of exile” which strongly pervades her major writings.
Lahiri’s major concern is the “question of identity which is always a difficult one, but more
so for those who are culturally displaced, like the immigrants are, or those who grow up
simultaneously.” When asked how she felt growing up as the child of immigrants, Lahiri
explained, “It was always a question of allegiance, of choice. I wanted to please my
parents...... I also wanted to meet the expectations of my American peers... it was a classic
case of divided entity.” Thus we can see that it is the complications of being a hyphenated
American that informs her work completely. Lahiri’s true genius resides in capturing the

ey e B
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ordinary moments in the life of her characters and transforming them into works of art. She
combined her authentic familiarity with the lives of the Indian diaspora and her gift for
inhabiting the space of he characters while describing the most mundane experiences, thus
making the readers identify with the characters.

Unlike the landscape artist with an imposing canvas and sweeping bold strokes, a short story
writer is a miniaturist. With deft and precise strokes lahiri too, like a true miniaturist,
straddles between two worlds of Boston and Bengal with great case. Her collection of short
stories The Interpreter of Maladies negotiates dilemmas of the cultural spaces. with a
master’s touch. Lahiri’s success is in the fact that she has emerged as an interpreter of exile in
its various nuances and manifestation. The Interpreter of maladies is a collection of nine
stories. depicting the trauma and angst of the first generation and second generation Indian
migrants to the United States. The themes range from emotional struggle of love to
immigrants battling new worlds. Her stories are marked by a sense of alienation, longing. loss
and hope which so often mark the immigrant experience. and which form a part of what she.
her parents and friends too experienced as fellow immigrants. As she says in an interview. 1
always say that I feel that [ have inherited a sense of that loss from my parents because it was
palpable all the time [ was growing up. the sense of what my parents had sacrificed in moving
to the US and in so many ways.”

Though most of the stories in this collection have an American setting-, India especially
Calcutta keeps rearing its head in the memory of its characters. Her earlier stories — Areal
Durvan, The Treatment of Bibi Haldar and The Interoreter of Maladies, are set in India. The
first two stories centre around women living on the fringes of the society, and are exploited
by their own people. India continues to form a part of the fictional landscape, as Lahiri draws
heavily on the memories of her parents to depict an India, she did not know. Her stories
though set in America , are full of details of traditional Indian name, food cooking and
wardrobe giving character and an Indian flavor to her stories.

Lahiri stories reflected the minutest details of displacement, as she had experienced it firs
hand. Probing into the psyche of culturally displaced individuals she says, I think that for
immigrants, the challenges of exile, the loneliness, the constant sense of alienation, the
knowledge of and longing for a lost world is more explicit and distressing than for their
children. When Mr. Pirzada Came to Dine, Mrs. Sen and The Third and the Final Continent
present the Immigrant’s struggle to survive in this world where they try to fight their
homesickness, and also convey the nostalgia for their own country which they have left
behind. These stories provocatively present Lahiri’s concern for the fading of origins.

A Temporary Matter, Sexy and This Blessed House bears a great closeness to Lahiri’s own
personal experiences. A Temporary Matter is a story of young couple, Shukumar and Shobha,
who have drifted apart after losing their child in a miscarriage. Neither of them have the
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capacity t0 provide emotional anchoragé to the other. Both deliberately avoid each other. One
day they find a small note in their mail box, indicating that the electricity would remain
disconnected for a few hours, everyday for a week. In the enforced darkness the couple finds
a pretext for discovering their latent, subconscious fears and dark secrets., and also about
their ‘little betrayals’. BY the time the week is OVEr, the couple reaches a point of no return
and Shobha, the bread winner walks out on Shukumar who at thirty-five hasn’t progressed
beyond being a student. There is 2 reversal of gender roles here with Shukumar doing all the
cooking and cleaning, and being plamed for the miscarriage, whereas in India the mother
would bear all the responsibility.

The Namesake (2003) is Jhumpa Lahiri’s second work in which she deals again with the
theme of isolation and the problem of assimilation and adaptation in another country- The
novel is an au(obiogmphica\ n por\raying \'epcrcussions of what the children of immigrants
have to experience when they arc¢ destined to bom in a country which does not belong O their
parents. Jhumpa lahiri who herself is a child of an immigrant couple had admitted it in an
interview. The novel opens in @ nostalgic mood. A cross-cultural muhigencranonal saga of @
Hindu Bengali family’s journey 10 self acceptance in Boston. “The Namesake * is a novel that

offers a «Chekhovian exploration of father and sons. parents and children. as it is resonant in
its exploration of what is acquired and lost by immigrants and their children in pursuit of
American Dream.” The New York Times, aptly describes it as @ ~debut novel that 1s as

assured and eloquent as the work of Jong-time master of the craft.” !

The spirit of exile and alienation enables the diasporic writers to seek refuge in their writings
and establish 2 permanent place in the minds of their readers. Lahiri does exactly the same.
Her handling of the complexities of immigrant experience shows her simple yet @ very
mature approach, expected of such a fiction writer.

REFERENCES
o Lahiri Jhumpa,’ Interpreter of Maladies “Harper Collins, 1999
e ‘The Namesake’ Delhi: Harper Collins pub India , 2003

o Lahiri Jhumpa: in a Newsweek interview.
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ABSTRACT:

In this paper some basic notions,definitions and results related to semigroups,ideals in

semigroups are introduced. Thenotions of pseudo symmetric ideals and pseudo symmetric
semigroups with some cxamples are presented. It is proved that every left(right) duo semigroup
S is a pseudo symmetric semigroup. And every idempotent semigroup S is a pseudo symmetric
semigroup.It is attempted to characterize pseudo symmetric ideals. Properties of pseudo
symmetric ideal in a semigroup S are discussed.

KEY WORDS:

Semi groups,ideals in semigroups, pseudo symmetric ideals, pseudo symmetric semi groups,duo
semigroup, pseudo commutative semigroup, quasi commutative semigroup, generalized
commutative semigroup, normal semigroup, idempotent semigroup, mid unit, completely semi
prime ideal, prime ideal, completely prime ideal.

1.Introduction:

CLIFFORD, PETRICH and LYAPIN studied the algebraic theory of semigroups.
ANJANEYULU developed the ideal theory in general semigroups. The ideal theory in
commutative semigroups was developed by BOURNE,HARBANS LAL.In this paper we

introduced pseudo symmetric ideals in semigroups.

2.PRELIMINARIES:

Definition 2.1: A semigroup is a system S=(S,.) where s is a nonempty set and . is an associative
binary operation on S.

Definition 2.2: A semigroup S is said to be
I.Commutative if ab = ba for all a,b € S.

2.quasi commutative if there exists a natural number n such that ab = b"a for any a,b € S.

-----100090501713(}6666&

3.normal if as = sa for all a€ S.
4.left(right) pseudo commutative provided abc = bac(abc = acb) for all a,b,c € S.
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Definition 2.3:A nonempty subset A of a semigroup S is said to be
1.a subsemigroup of S if a,b€ A implies ab€ A.

2. a left(right) ideal provided SASA(ASEA)

3.a two sided ideal or simply an ideal provided it is both a left and a right ideal of S.

Definition 2.4:Let S be any semigroup.Then

I.a nonempty set A is said to generate S if every element of S is a finite product of elements of
A.

2.The intersection of all (left,right) ideals of S containing a nonempty set A is called the

(left,right) ideal generated by A.
3.The intersection of all ideals in S,if nonempty,is said to be the kernel of S and is denoted by K.

Definition 2.5:An ideal A of a semigroup S is called a

principal ideal if A is an ideal generated by single element set.
finitely generated ideal if it is a union of finite number of principal ideals.

proper ideal if A #S.

trivial ideal if S\A is singleton.
maximal idealifA isa proper ideal of S and is not properly contained in any propef

NA W -

ideal of S:
minimal ideal ifd it does not contain any ideal of S properly.

prime ideal if XYS A; X,Y are ideals of S,then either X CAorY € A.
completely prime ideal provided xy€ A; x,y€ S implies either xEA or

N o

yEA
9. semiprime ideal if xsx € A; X€ S implies x € A
10. completely semiprime ideal if x"€A; x€ S for some natural number n implies X€ A.

1. globally idempotent ideal if A2 = A.
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Definition 2.6:An element *a’ of a semigroup § is said 10 be
Lan idempotent if a? = a.

2. a mid unit provided xay = xy for any x,y € S.

3.an r-element provided as = sa for all s € S and if x.y € S,we have axy = hyx for some b€ S.

Definition 2.7:A semigroup S is said to be

a group provided S has no left and right ideals.

a simple semigroup provided S has no proper ideals.

a lefi(right) duo semigroup provided every left(right) ideals of S is two sided ideal of S.
a duo semigroup provided it is both a left and a right duo semigroup.

2w -

We introduce the notion of pseudo symmetric ideals and pseudo symmetric semigroups.
We characterize pseudo symmetric ideals in a semigroup and give some examples and
some classes of pseudo symmetric semigroups.

Definition 2.8:An ideal A in a semigroup S is said to be pseudo symmetric provided

Xy € Aix,y € S implies xsy € A for all s€ S.
Definition 2.9: A semigroup is said to be pseudo symmetric provided every ideal is pseudo
symmetric ideal.

Every commutative semigroup is a pseudo symmetricsemigroup and the converse need not true.

Example 2.10:Let S = {a,b,c} and *." And * ** be two binary operations in S defined as

a a b a
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Here(S,.) and (S,*) are not commutative semigroups but pseudo symmetric semigroups.
Theorem 2.11:The following statements are equivalent for an ideal A in a semigroup S.
I.A is a pseudo symmetric ideal.

2.A(a) = (XE S: ax€ A} is an ideal of sforall a €S.

3.A(a) = {X€ S: xa € A} is an ideal of sforalla €S.

Corollary 2.12:Every left(right) duo semigroup $ is a pseudo symmetric semigroup.

Proof: Let A be any ideal in S.Since for all a € S,A(a) is a left ideal and hence by the above
theorem, A isa pseudo symmetric ideal. Therefore S is a pseudo symmetric semigroup.
Similarly every right duo semigroup is a pseudo symmetric semigroup.

Here are the examples of pseudo symmetric semigroups.

1.Every left(right) pseudo commutative semigroup is a pseudo symmetric semigroup.
2 Every quasicommutative semigroup is a pseudo symmetric semigroup.

3 Every generalized commutative semigroup is a pseudo symmetric semigroup.

4 Every normal semigroup is a pseudo symmetric semigroup.

Theorem 2.13:Every idempotent semigroup S is apseudo symmetric semigroup.
Proof: Let A be any ideal in S and let ab € A.Then ba = baba € A and hence

asb = asbasb € A.Therefore A is a pseudo symmetric ideal.

Theorem 2.14:1f S is a semigroup in which every element is a mid unit then S is a pseudo
symmetric semigroup.

Proof: Let A be any ideal in S and let ab € A.Now for any s € S,asb = ab € A.
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So A is a pseudo symmetric ideal.

Theorem 2.15: Every completely semiprime ideal A in a semigroup S is a pseudo symmetric
ideal and the converse is not true.

Proof: Let xy € A. Then (yx)? = yxyx € A. Since A is a completely semiprime ideal, yx € A.

Now (xsy)? = xsyxsy € A for all s € S and hence xsy € A.Therefore Ais a pseudo symmetric

ideal.

Theorem 2.16: Let A be any pseudo symmetric ideal in a semigroup S.Thena, a; ......a, € A
ifand only if < @y >< @3 > .. < g S A

Proof : Clearly if < @; »< @3 > *** v ssern < @y >C Athen ay @, .......0n € A

Conversely if @) @z 4 ...@n € Ajthen forany t €< a; ><a3 >+ voes. < Gp >, we have
$18152Q3 «ct vvv oov wnns @ Snyq, Where s; € 5. Since A is a pseudo symmetri¢ ideal,we have t € A.
Therefore ,< @; 2K @ > ** v oo < Ay >S A

Theorem 2.17: If A is a pseudo symmetric ideal in a semigroup S,then for any natural number
n, a" € A implies < a >"CE A.

It can be proved by taking @ = @; = - ....an = ain the above theorem.

Theorem 2.18: Every prime ideal P minimal relative to containing a pseudo symmetric ideak A
in a semigroup S is completely-prime. '

Proof : Let T be the subsemigroup generated by s\ p.

First we show that ANT = @.IfANT # @,then there exists Xy X .......X, € s\ p such that
Xy Xz wee Xy € AWehave < x; >< x> ... <X, DEACP.

Since p is a prime ideal,we have < x; >E P for some I, a contradiction. Thus ANT = ¢.
Consider the set £ ={B:B is an ideal s containing A such that BN T = @}.

Since A€ Z, X is not empty. Now X is a poset under set inclusion and satisfies the hypothesis of
Zom’s lemma.Thus by Zorn’s lemma X contains a maximal element,say M.
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Let X and Y be two ideals in S such that XY € M .If X € M and Y & M then MUX and MUY
are ideals in S containing M properly and hence by the maximality of M,we have

MUX)NT #=@and (MUY)NT += @

SinceMNT = @,wehave XNT #@PandY NT + Q.

so there existsx € XNTandy € Y NT.

Nowxy € XYNT S MNT = @, acontradiction.

Therefore M is a prime ideal containing A.

Now AS M S S\TCP.

Since P is minimal prime ideal relative to containing A, we have M= S\ T = P
Therefore P is a completely prime ideal .

Hence we deduce that every prime ideal P minimal relative to containing a completely
semiprime ideal A in a semigroup S is completely prime.
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Abstract: To study the structure and the decomposition of ordered semigroups, the right (left) regular, regular
and intra regular ordered semigroups play a vital role .Here we study general classes containing the right
regular, lefl regular, regular and intra-regular ordered semigroups. Characterizations of these in terms of fuzzy
sets are discussed. An ordered semigroup S is right (lefl) regular if and only if for each fuzzy subset fof S we
have f € f2o1 (f S 1o f?).Comparing the theory of ordered semigroup with the theory of fuzzy ordered
semigroup.

Keywords: Fuzzy right (left) ideal, fuzzy ordered semi group, fuzzy quasi-ideal, fuzzy bi-ideal in an ordered

semi group.
Introduction: CLIFFORD, PETRICH, G.B.PRESTON and LYAPIN wi
semi groups. SANTIAGO developed and studied regular and completely

N.KEHAYOPULU and M.TSINGLIS studied regular ordered semigroups in terms O .
generalized ideal elements in PO-semi groups .In this paper we introduce fuzzy right ideal, fuzzy left ideal,

fuzzy quasi-ideal, fuzzy bi-ideal in an ordered semigroup.

dely studied the algebraic theory of
regular semigroups.
f fuzzy subsets and

PRELIMINARIES:

DEFINITION 2.1: A System S=(s,.),where S is a non empty set and . is an Associative binary operation on S,

is called a semigroup.

DEFINITION 2.2: A semigroup S is said to be a partially ordered semigroup if S is a partially ordered set such
that @ < b = ax < bx,xa < xb for all a,b,x€S.

d semigroup is also called as ordered semi group.

NOTE 2.3: A partially ordere
DEFINITION 2.4: Let X= {a,b,c} and S={@,{a}, (b}.{c}.{a b}{b,cHa,cHa,b,c}
Band A< B < AC B,then P(X) is partially ordered semigroup.

DEFINITION 2.5: A semigroup S is said to be

1. finite provided the cardinality of S is finite.

}.If for all A,BE S,AB=A N

2. Commutative provided ab =ba forallab € S.

3. quasi commutative provided for any a,b € S, there exists a natural number n such that
ab = b"a.

4. normal provided as = sa for all a € S.

5. left(right) pseudo commutative provided abc = bac (abc = acb) for all a,b,c € S.
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N ; sided identi an identity provided it is
f a semigroup S is called a two sided identity or
c t'a’o
10 ] ()N 26' Aﬂ Ll(.‘ﬂlcll
Dl‘;"l ' rl - oy : S
both n'lcn and a right identity of S

icas=sa=sforall s€S.

t *a* of a semigroup s is called a two sided zero or zero of s provided it is both 5
7: an elemen Lo

leftand a right zero of's.

icas=sa =sforalls€S.
subs fa semigroup S is said {o be
: A nonempty subset A o
DEFINITION 2.8:

ovide implics ab € A,
subsemigroup of S provided, a,b € Aimp :
'!' :n‘::):;:,tlj::) ;:,ovided forany a,b € A there exists an x € S such that
- axb € A, )
ight) ideal provided SACA (ASS{\) N -
:. :n‘\cg (s?dgc:i)idc;l or simply an ideal provided it is both aleft and a right idea] of S.

DEFINITION 2.9: A partially ordered semigroup S s g
a commutative semigroup i.e ab = phq foralla,bes

commutative partially ordereq semigroup provided § js

NITION 2.10: A partially ordered semigroup § is 5 said to
DEFINTTION 2.10:

be quasi Commutative partja| ly ordered
semigroup provided § is a quasi commutative semigroup,

DEFINITION 2.1]: Right regular ordereg Semigroup An ordereq semigroup § s called right regular if for each
2LVINITION 2.11:
a € Sthere exists x € § sych that a < g2y,

DEFINITION 2.12: Left regular ordered Semigroup An ordered semigroup § is called left regular if for each
@ € Sthere exists x  § such that a < xq2,

DEFINITION 2.13; Regular ordered semigroup An ordered semigroup is called regular if for each q e
R
Sthere exists y ¢ Ssuch that q < axa,

DEFINITION 2.14: Intra regular ordered semigroup .An ordered semigroup is called intra-regular if for each
> ;
@ € S there exists %Y € S such that q < yg2

regular ordered sem)
nigroups. Here Wwe prov,

Sfolof andintra ~regular if and only if haye fE1ef2,
1 for each fuzzy subset f of § Where | s the greatest element of the ordered set of fuzzy susets of S. In this

f ordered semigroups anq the theory of fuzzy ordered

According to L.A Zadeh, if (S, <) isan ordered groupoid, then fis 5 fuzzy subget of SifSisa mapping
of S into the reg] closed interva] [0,1].
If A s a subset of S, the fuzzy sybget fa is the characteristjc function de
faS - [01]/x - falx):= (1 ifxeq

i > [0,1)/x - fa(x): = (lifx=4

0if x#4
For the elemen 5 (0f' ), we define Ai={y,z)es XS/a < yz),
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For two fuzzy subscts of f and w
S of § inli
iellieiih g + we define the multiplication of f and B as the fuzzy subsct f o g of S

f°g:5-1[0,1)]a - (suplminf(y), g(2)} 1f A, + @, (.2) € A,

0if A,=0

And in the set of all fuzzy subsets of § we define the order relation as follows:
fESgifandonlyif f(x) < g(x)forallx e s
For an ordered groupoid S, the fuzzy subset | of § s defined as follows: 1: S = [0,1]/x = 1(x): = 1

If F(S) is the set S it i
ordcrid)sel (F(Segc;f ?:-ZSZ}: subsets of S, it is ?lcar that the fuzzy subset | of S is the greatest element of the
o ,C : s an ordered groupoid (ordered semigroup) then the set F(S) with the multiplication
er & 1s an ordered groupoid (ordered semi group) .

\OTE 2.15: . .
M e Lx‘:t (S,<) be an ordered groupoid and f a fuzzy subset of S. We define f2=f. In particular, if S is
an ordered semigroup and N the set of natural numbers 3 k > 2 we define fr=fofofo..of

RIGHT (LEFT) REGULAR ORDERED SEMIGROUPS IN TERMS OF FUZZY SETS.

NOTE2.16: Let (S, <) be an ordered semigroup,f a fuzzy subset of S and a € S then we have f(a) < f*(a*)
for each k€ N.

NOTE 2.17: Let (S,,, <) be an ordered semigroup, a € S and ke N then f¥(a*) = 1.

NOTE 2.18: Let (S,,, <) be an ordered semigroup, f is a fuzzy subset of S , k€ N and a,x € S suchthat a <

a*x. then we have f(a) < (f* o 1)(a).

NOTE 2.19: Let (S,,, <) be an ordered groupoid, f,g fuzzy subsets of S and a € S,

The following are equivalent

I (feog)(@)#0.
2. There exists (x,y) € A, such that f(x) # 0 andg(y) # 0.

NOTE 2.20: Let (S,, <) be an ordered groupoid anda, b € S. Then we have b < a* & f2(b) # 0.

NOTE 2.21: Let (S,, <) be an ordered semi group anda € S. Then, for each b € S and each

N3k >2wehave b < ak & f¥(b) #0.
Theorem 2.22: Let (S,, <) be an ordered semigroup and k € N then the following are equivalent:

Foreacha € S there exists x € S such thata < akx.

f S f*¥ o 1 for each fuzzy subset f of S.
fa S fko1foreacha€S.

fXo1(a) =1 foreacha € S.
f¥o1(a) # 0 foreacha € S.

Yoa e

INTRA-REGULAR ORDERED SEMIGROUPS IN TERMS OF FUZZY SETS.

) be an ordered semigroup, [ a fuzzy subsetof S, k € Nand a,x,y €S

NOTE 2.23: Let (S,, <

Then a < xa*y = f(a) < (10 f* o 1)(a).

http:/ /iaetsdjaras.org/
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1f(a) = (f* o 1)(a*x).
2./(a) = (10 f¥)(xa").
3. ey (akx) = 1.
410 fX(a) (xa*) = 1,
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Abstract:

In this paper some basic definitions and rezulix related to

semigroups and partially ordered semigroups a1¢  nnoduced.
The terms regular element, left regular elemens zh regular
element, completely regular element, regular partvially ordered

semigroup and completely regular partially ordered semigroup
are introduced. It is proved that, ifais a completely regular
element of a partally ordered semigroup S then a is regular,

left regular and right regular. These are due to X.Y.XIE and
JTANG.

Key Words: Regular element, left regular element. right
regular element, completely regular element, regular partially

ordered semigroup, completely regular partially ordered
semigroup.

1. INTRODUCTION:

The algebraic theory of semigroups was widely studied by
CLIFFORD, PETRICH and LYAPIN. The ideal theory in
general semigroups was developed by ANJANEYULU. The
ideal theory in commutative semigroups was developed by
BOURNE, HARBANS LAL.SANTIAGO developed and
studied regular and completely regular semigroups.In this
paper we introduced the notions of regular

element,completely regular element and characterize partially
ordered semigroup.

2. PRELIMINARIES:

DEFINITION 2.1: A system S = (S,)), where S is a
nonempty set and . is an associative binary operation on S, is
called a semigroup.

DEFINITION 2.2: A semigroup S is said to be

1. finite provided the cardinality of S is finite.

2. commutative provided ab = ba foralla,b € S.

- quasi commutative provided for any a,b € S, there exists a

smarics, JIMI .
gimail.com. sushiapaladugu2012@gmarl com

er 4 (2017)

1SS 273-1768. V
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natural number n such that
ab = b"a.
<+ normal provided as = sa foralla € S

left(right) pseundo commutative provicled abhe = bac (:
ach) for all a,b,c € S.

. ZFINITION 2.3: An element ‘a " of a scnugroup Sis
and a1 right identity of S.

iieas=sa=s foralls €S.

FINITION 2.4: an element ‘a” of a semigroup s
vo sided zero or zero of s provided it i~ both a
right zero of s.

ieas=sa =sforalls€ S.

e -
DEJFINITION 2.5: A nonempty subset A of a ;f'm
said to be

I. a subsemigroup of S provided. a.b €A

2. an m-system provided for any a.b € Al
x € S such that

axb € A.
5
3. a left(right) ideal provided SASA (AS3
it
4. a two sided ideal or simply an ide

both a left and a right ideal of S.

inci s 3 is an
1.  principal ideal provided A is :
single element set. 2

B ided
2. finitely generated ideal provid®
number of principal ideals- F;

3. properideal provided A ¥ S- ;
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4. tvaal ideal provided S\A 1s singleton

5. maximal wdeal provided A is a proper ideal of S and
15 not properly contamed in any proper ideal of S

6. minimal ideal provided it does not contain any ideal

of § properly.

7. prime ideal provided XY S A; XY are ideals of
S.then either XS A YGA.

§. completely prime ideal provided xy € A; x,y €S
imphes either x € A or

y EA
9. semiprime ideal provided xsxSA; x€S implies x € A

. completely semiprime ideal provided x"€ A; x € S
for some natural number n implies xEA.

11. globally idempotent ideal provided A% = A.

!

I

{DEFINITION 2.7: A semigroup S is said to be a partially
udered semigroup if S is a partially ordered set such that

1<h= ax<bx, xa<xb for all a,b,x € S.

i
Note 2.8: A partially ordered semigroup S is also called as

{
S)

v imple 2.9: Let S
-{ﬂl.[b].{c},{a,b}{b,c},{a,c},{a,b.c}).If for all AB €

1N

¥ T}ON 2.11: A partially ordered semigroup S is said
f I_QUasl- ommutative partially orderd semigroup provided
b 35i commutative semi group.

()
5‘:?:, 212: If S is a commutative partially ordered
up ®0 S is a quasi commutative partially ordered

k110 :
o, N %‘13: A partially ordered semigroup 1is said to
3 pama]ly ordered .

b Vup .

‘B pm"'dedSisanormal semigroup.
88N
i *14: H :
- If S is a quasi commutative semigroup
i Partially ordereq semigroup.

B ARY 2
A, :n Every. commutative partially ordered
B, A partially ordered semi group is a
.7 Ordereq semigroup,

73

DEFINITION 2.16: An element a of a partially ordered
semigroup S is said to be regular if there exist x € § such

thata £ a xa.
NOTE 2.17: An element a of a partially ordered semigroup S
is regular iff a € (axa). )
DEFINITION 2.18: A partially ordered semigroup S is said
to be a regular partially ordered semigroup provided every
clement is regular.

THEOREM 2.19: Every idempotent element in a
partially ordered semi group is a regular.

Proof: Let a be an idempotent element in a partially ordered

semi group S.

thena < a? <a.a<a’a’?<aa.aa

therefore a is regular element.

DEFINITION 2.20: An element a of a partially ordered
semigroup S is said to be left regular if there exist x € S such

that a < a’x

DEFINITION 2.21: An element a of a partially ordered
semigroup S is said to be right regular if there exist x € S
such that a < xa?

DEFINITION 2.22: An element a of a partially ordered
semigroup S is said to be intra regular if there exist x,y € S

such that a < xa?y

DEFINITION 2.23: An element a of a partially ordered
semigroup S is said to be completely regular if there exist
x € Ssuchthat a < axa and ax = xa.

Note 2.24: Anelement aof a partially ordered semigroup S
is said to be completely regular if and only if there exist
x € Ssuchthata € (axa) and ax = xa.

DEFINITION 2.25: A partially ordered semigroup § is said
to be completely regular partially ordered semigroup
provided every element in S is completely regular.

THEOREM 2.26: Let S be a partially ordered semigroup
anda€SIfaisa completely regular element, then a is
regular, left regular and right regular,

Proof: Suppose that a is completely regular.

Then there exist x € S such that that a < axa and ax = xa.
Clearly a is regular.

Now a < axa < aax < a?x. Therefore a is left regular.

And a < axa < xaa < xa?. Therefore a is right regular.
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THEOREM 2.27: Let Sll:“ 2|Smcnl,(hc
isa reguld
anda €S, Ifaisa 1€
Jar
Proof: Suppose that @15 reg! T 57
> a
Then a < axa for some x€S d
. dere
; mple- nma”)lor
Therefore @ 15 semisimp . - i
bean € ight
"HEOREM 2.28: Let @ or 18
:clx:lli:g?:up S.If ais leftreg? ar
a is semisimple. .
. egul®”
Proof: Suppose that @1 left e <
»a
Then a < a?x for some * €
isi > a€
Therefore a is semisimple- " - S
If a is right regular,Then a=
(< a>?.
isi 11y ordered
Therefore a is semisimple: - 3’}'?::]);15
1610'“ 2 5e|ﬂ15' z
D :Letabe? pai
THEOREI\SAI?ZSZS intra regY P
semigroup S.
o reguldt 57,
Proof: Suppose that @15 intra %2 e oo a€ «<a ]
X
Then a < xa’y < xaay for sOm®
iena < <
Therefore a is semisimple:
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widest applications in all most all branches

ABSTRACTGraph Theory is one of the most flourishing branches

of Science & Technology. It is applied in diverse arcas suc

Number Theory is onc of the oldest branches of Mathematics, w
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h as social sciences. linguistics. physica
hich inherited rich contributions from

of modern Mathematics finding
| sciences. communication engineering etc
almost all greatest mathematicians.,
ation or decomposition of its

Juct that enables the combin ! !
per, we consider direct

d developing rapidly. In this pa|
ting set of these graphs.

dominating set and independent dominating set.

1. INTRODUCTION

‘Domination in graphs® is the fast growing area in Graph
Theory that has emerged rapidly in the last four decades.
Domination in graphs has applications to several fields such
as facility location problems, School Bus Routing,
Computer Communication Networks, Radio Stations,
Locating Radar Stations Problem etc., Number Theory is
one of the oldest branches of mathematics, which inherited
rich contributions from almost all great mathematicians,
ancient and modern. Nathanson [1] was the pioneer in
introducing the concepts of Number Theory, particularly,
the ,,Theory of Congruences” in Graph Theory, and paved
the way for the emergence of a new class of graphs, namely
“Arithmetic Graphs”. Cayley Graphs are another class of
graphs associated with elements of a group. If this group is
associated with some Arithmetic function then the Cayley
graph becomes an Arithmetic graph. The Cayley graph
associated with Euler totient function is called an Euler
totient Cayley graph. Products are often viewed as a
convenient language with which one can describe structures,
but they are increasingly being applied in more substantial
ways. Computer Science is one of the many fields in which
graph products are becoming common place.

Now we present necessary definitions, observations
and some useful results that we need for next sections.

Dominating set
A subset D of V(G) is said to be a dominating set
of G ifevery vertex in V — D is adjacent to a vertex in D.
The minimum cardinality of a dominating set is
called the domination number of G and is denoted by y(G).

Independent dominating set

A dominating set D in which no two vertices
are adjacent is called an independent dominating set of G.

The induced subgraph (D) is a null graph if D is an
independent dominating set.
The minimum cardinality of an independent dominating set
of G is called the independent domination number of
G and is denoted by ¥;(G).

Euler Totient Cayley Graph G(Z,, @) and its Properties

Madhavi [2] introduced the concept of Euler totient
Cayley graphs and studied some of its properties. She
gave methods of enumeration of disjoint Hamilton cycles
and triangles in these graphs.

For any positive integer n, letZ, = {0,1,2,.....n — 1}.
Then (Z,, ®), where, @ is addition modulo n, is an abelian
group of order n. The number of positive integers less than
n and relatively prime to n is denoted by @(n) and is
called Euler totient function.

Let S denote the set of all positive integers less than n and
relatively primeto n.ThatisS = {r/1<r <
7 and GCD 7, 7= 1. Then S=g7n.

Now we define Euler totient Cayley graph as follows.

For each positive integer n, let Z,, be the additive group of
integers modulo n and let S be the set of all integers less
than n and relatively prime to n. The Euler totient Cayley
graph G(Z,,¢) is defined as the graph whose vertex
set V' is given by Z, = {0,1,2,...n— 1} and the edge
setis E= {(x,y)/x—y€S ory—x€S}

Clearly as proved in [2], the Euler totient Cayley graph

G(Zn ) is
1. a connected, simple and

undirected graph,

iparcs.info. 201519, sll righes reserved
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2. @ (n) - regular and has
n.p(n) s
= edges,

3 Hamiltonian,

4. Eulerian for n 2 3,

5 bipartite if n is even and

Theorem 1.1: If n is a prime, then the independent
domination number of G(Z,, ¢) is |.

Theorem 1.2: The independent domination number of
G(Z,, @) is2,if n = 2p wherep is

an odd prime.

Theorem 1.3: Suppose n is neither a prime nor 2p. Let

B PEB nilys WhETe
D1, P2, Dx are primes and @;, @y, ... @y are integers =

1, then the independent domination number of G(Zy, ¢)
n

1S ;

Arithmetic V,, graph

Vasumathi and Vangipuram [4] introduced the concept of
Arithmetic ¥, graphs and studied some of its properties.

Let n be a positive integer such that n = py*p5* ... T

Then the Arithmetic V, graph is defined as the graph whose -

vertex set consists of the divisors of n and two vertices

Theorem 1.4: If n = p'ps? ........pc*, where py, Pz,
... D are primes and @,, @, ... @, are integers = 1, then
the domination number of G(V,) is given by

AAE
{k -1 if @; =1 for more than onei

k Otherwise.
where k is the core of n.

Direct Product Graph Gy X G2

In the literature, the direct product is also called as
the tensor product, categorical product, cardinal product,
relational product, Kronecker product, weak direct product,
or conjunction. As an operation on binary relations, the
tensor product was introduced by Alfred North Whitehead
and Bertrand Russell in their Principia Mathematica[5]. It is
also equivalent to the Kronecker product of the adjacency
matrices of the graphs given by Weichsel [6].

If a graph can be represented as a direct product,

then there may be multiple different representations (direct
2. RESULTS

Let G, be an Euler Totient Cayley graph and G, be
an Arithmetic ¥, graph. Then G, and G, are simple graphs
as they have no loops and multiple edges. Hence by the
definition of adjacency in direct product, G; X G, is also a
simple graph.

Now we investigate results related to independent
domination number of Direct product graphs of Euler totient
Cayley graphs and Arithmetic V, graphs.

Theorem 2.1: If n is a prime, then the independent
domination number of Gy X G, is n.

Proof: Let nbe a prime. Then G; X G, is a completely
disconnected graph. So there are no edges between these n
vertices and its dominating set consists of n isolated

ccial Tasee P 1951

r Sewemie
6. complete graph ifnis a

prime.

domination number of these

graphs are studied by the authors 3] nn(.i the following

results are required and they are presented without proofs.

u, v are adjacent in'V, graph if and only if GCD (u, v) =

. for some prime divisor p; of n.

nes an isolated vertex. Hence we

consider Arithmetic graph A wilh.()ul vertex | as |l|:c
contribution of this isolated vertex 15 nothing when the

properties of these graphs and enumeration of some
domination parameters are studied.

The independent

In this graph vertex | becor

ected graph. Because when n

is a prime, ¥, graph consists of a_single vertex. Hence it |sf
a connected graph.  In other cascs. by the definition 0

adjacency in V. there exist edges between prime nlnmbgr
vertices and also to their

vertices and their prime power i
prime product vertices. Thercfore cach vertex of Vg is
connected to some vertex in V.

The independent domination number of these graphs are
obtained by the authors and the proof of the following
theorem can be found in [3].

products do not satisfy uniq
representation has the same nu
Wilfried Imrich [7] gives a poly
recognizing  tensor product

factorization of any such graph. ] )
Let G, and G, be two simple graphs with their

V= {(uy, Up W } and
Vy = {vy, Vg s Um } respectively.  Then the direct
product of these two graphs denoted by Gy X Gy is
defined to be a graph with vertex set VX V,, where
V, x V, is the Cartesian product of the sets Vy and V;
such that any two distinct vertices (uy,vy) and (uz,v2)
of G, X G, are adjacent if U, is an edge of G, and
v, v, isanedge of G,.

The cross symbol X, shows visually the two edges
resulting from the direct product of two edges.

Clearly, V, graph is aconn

ue factorization) but each
mber of irreducible factors.
nomial time algorithm for
graphs ~ and finding a

vertex sets as

vertices and these n isolated vertices form a minimum
independent dominating set. Hence independent domination

number of G; X G, is n. m

Theorem 2.2: If n= pps? ........pc¥, where a; 21,
then the independent domination number of G X G, is

(G % )=
NG X 6)= = - IWal.

Proof: LetV, ,Voand V denote the vertex sets of the
graphs G, , G, and G, X G, respectively.

By Theorem 1.3 in [3]. it is clear that the elements of the set
V, can be divided into disjoint sets D; = {r. peti/T=
‘0, 12 ..., npk—1for 1<i < pk such that each J/is an

l:dependent dominating set of G, with minimum cardinality

P
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In  particular, let Dy ={0, P 2Phs
r{p'k—l p# be an independent dominating set of ¢ with
minimum cardinality — .
Pk
Vg ] be the vertex set of

Let V, ={v|, V) oo o0
G, and consider Dy X V2 inGy X G, as

D/= Dy xV,
= {O,Pk.zpkl ------ -(;":"1) Pk} X
(T — %
{ (0 v (0, v2), (0. Vq)‘
(Prs vy) (P v,), (pkr']q)‘

_ﬂ_~ n

( oy 1)1% v,), ((;— 1)171:: Vz);
Ipkvg}

7 Let x,y €D.. Then x= (mpy,vi) and y=
. Prov;) form #1, i #j. Now x is not adjacent to y
ecause vertex mpy is not adjacent to vertex npy as

r(;‘-fl?(mpk - lp,,,'n) -7- ((m = Dpy, n) # 1. This shows that
wo vertices in D{ are  adjacent. So, D{ becomes an

independent set of G; X Ga.

3. ILLUSTRATIONS

For n=

"o

s

Figure 1
Gl = G(ZGJ ‘P)

arehoanf

amputer Soeale % 6y, Juis 201 (~pecral hsve I 195-199
Next we prove that D/ isa dominating set.

Let (u,v) beany verex of V-Di in"Gl X G-

Then u is adjacent to at least one SPks 0<s< T 1, in
D,, asDyis a dominating set of G,. Now suppose v is

in V3. (Certainly there exists

such a vertex in Vz as V, has no isolated vertices)- Then
vertex (u,v) is adjacent to vertex (spr: V1)- Hence every
vertex (u,v) of v =D in Gy X G, is adjacent 10 at Jeast
one vertex in D{. Thus D{ becomes 2 dominating set of

G, % Gz-

adjacent to some vertex vy

We now prove that D] is minimum.

Suppose We remove a vertex say (rpy, vi) from
D|. Then the deleted vertex (TPk, v;) s not dominated by
any ~other vertex (s5Pws V) of D, because for 0<s<
;"— —1, GCD (rpyx = SPk: " ) # 1. This contradicts that

k

D isa dominating set of G1 X G,. Hence D/ becomes an
independent dominating set with minimum cardinality. We
cannot get any other independent dominating set with less
number of vertices than this, because of the properties of
prime numbers.

Hence ¥i(G1 % G2) = |D{| = ;n; |Vl m

6

*3

Figure 2
G, =6G(Ve)
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Gy % G2

.6
Minimum Independent Dominating set: {(0.2). (0.3). (0.6). (3.2). (3.3). 3.6)}

Forn=38
0 1 8
o N 3
7+ .2
/
O~ t *3 ,"'
! ¢ ——0
5 i 2 4
Figure 4 Gplgurz(SV )
= 27 8
Gl = G(ZBI ¢) (7.8) (0.2)
(7.4) L J L3 (0.4)
- L]
(72205 °(0.8)
(68)® @ 1:2)
(64)® @®(1.4)
(6.2)® ®(1.8)
(58)@ ®(22)
(5.4)@ ®(24)
(62)® ®(28)
(48)® ®(3,2)
A ®(3.4)
(4,4) [ -
(4,2) (38)
Figure 6
G] X Gz

Minimum Independent Dominating set: {(0,2), (0,4), (0,8), (2,2), (2,4), (2,8), (4,2), (4,4), (4,8), (6,2), (6,4), (6.8))
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[
Figure 7 Figure 8
Gl = G(Zu,(p) Gz = G(Vll)
0,11
L ]
( 10,11* o 1,11
(9,1)e e(2,11)
(811)® ®(31L)
(7a1° ®(3,1D
L ®

(6,11) (511
Figure 9
Gy X Gy

Minimum Independent Dominating set: Vertex set of G; X G
CONCLUSION with Arithmetic Vn graph. It is useful other Researchers for
further studies of other properties of these product graphs
and their relevance in both combinatorial problems and

Graph Theory is young but rapidly maturing subject. Its
classical algebraic problems.

basic concepts are simple and can be used to express
problems from many different subjects. The purpose of this
work is to familiarize the reader with the direct product
graph of Euler Totient Cayley graph
Cayley graphs and arithmetic graphs, IJARET, Volume 7,
Issue 3, 5665, May-June (2016)
[4]  Vasumathi, N. - Number theoretic graphs, Ph. D. Thesis
submitted to S.V.University, Tirupati, India, (1994).
Whitehead, A.N. and Russel,- B. Principia Mathematica,
Volume 2, Cambridge University, Press, Cambridge
(1912).
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ABSTRACT

D
N
°® Joday. graph theory is one of the most Nourishing branches of
D nodern mathematics with wide apphcations 1o comhinatarial
. problems and to classic al algebrare problenrs Graph theory
T has  appheations in diversearcas such  as hnguistes
"D communication enginecring., wocial saences and  physical
- sciences ete. Because of this diversity an apphcations it s

wseful to develop and study this subject in abstract terms
® of the objects of any particular system in which one may be
2

terested.

Product of graphs are antroduced in Graph Theory very

]

recently and developing rapidly

JOR G e — — S — p—

o In this paper. we consider Cartesian  product  graphs of
D Cayley graphs with  Arithmetic graphs and discuss total
{_ domination number of these graphs.
' n ) .
Key words: Euler totient Cayley graph, Arithmetic V, graph,
Cartesian product graph. dominating set, total dominating set

and total domination number.
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Ll; 1LINTRODUCTION

l: ‘Domination in graphs’ is the fast growing area in Graph
Theory that has emerged rapidly in the last four decades.
Domination in graphs has applications to several fields such

L: as facility location problems, school bus routing, computer

La communication networks, radio stations, locating radar

C

stations problem etc..

l, Number Theory is one of the oldest branches of mathematics,
l’ which inherited rich contributions from almost all great
mathematicians, ancient and modern. :

Nathanson (3] was the pioncer in introducing the concepts of
Number Theory, particularly, the “Theory of Congruences’ in
Graph Theory, and paved the way for the emergence of it new
class of graphs, namely “Arithmetic Graphs™. Cayley Graphs
are another class of graphs associated with elements of a
group. If this group is associated with some Arithimetic
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Cayley graph becomes an Arithmetic graph

function then the
Fuler totient funcrion 1s

The Cayley graph associated with
called an Euler totient Cayley graph
Products are often viewed as a convenient language with
which one can describe structures but they are increasinzly
being applied in more substantial w
one of the many ficlds in which graph products are becoming

common plZICC.
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present  necessary defimtions

In this section, we
that we need  for next

observations and some useful results

sections.
Dominating sct

A subset D of V(G) is said to be a dominating set of G 1f
D is adjacent to a vertex in D. The

every vertex in V —
called the

minimum cardinality of a dominating set 1S
domination number of G and is denoted by y(G).

Total dominating set
Let G be a graph without isolated vertices. Then a total

dominating set D is a subset of V such that every vertex of
V is adjacent to some vertex in D.

The minimum cardinality of a total dominating sct of G is
called the total domination number of G and is denoted by

v (G).
Euler totient Cayley graph G(Z,,, @) and its properties

For any positive integer n, let Z, = {0,1,2, .....n — 1}. Then
(Zn, ®), where, @ is addition modulo n, is an abelian group
of order n. The number of positive integers less than n and
relatively prime to n is denoted by @(n) and is called Euler
totient  function. Let S denote the set of all positive integers
less than n  and relatively prime to  n. That is § =
{(r/1<r<nand GCD(r.n Y= 1)}. Then [S|= @n).
We can see that S is a symmetric subset of the group (Zn, ®)

The definition of Euler totient Cayley graph is as follows.

The Euler totient Cayley  graph G(Z,. @) is defined as
the graph whose vertex set Vo is given by Z, =

=
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{0,1,2,...n = 1} and the edge et ju £
S ory-xes}

{(.y)/2 -y

“
3

Some properties of Euler totient € ayley ar
cnumerztion of Hamilton cycles and triangles can be frondd 10
Madhavi [1] The Euler totient Cayley graph

graph if nisa prime and it 54 w(n) = regular

ireaptna

" a compicie

The domination pararneters of these graphs are wudied by the
authors [2] and the following results are reqinred and they are
presented without proofs.

Theorem 1.1: If n 45
G(Z,,p0)is 1.

prime. then the domination nurmber of

Theorem 1.2: If n < power of a prime.
number of G(Z,,p) 1< 2

hen the dams

Theorem 1.3: The domination number of G(Z,
n = 2p where pis an odd prime.

2,4

LP) 5
Theorem 1.4:
PIPEE
ay,a,, ...

Suppose n is neither 4 prime nor 2p. Let n
B PPz o .pare p
@ are integers > 1. Then the domination nus
of G(Z,,9) is given by y(G(Z,,,Ip)) =7+1,
the length of the longest stretch of consecutive inte
each of which shares z prime factor with n,

where IR

IS

“rul
cr
where 7 i3

gers in V.

Arithmetic V,, graph

Vasumathi and Vangipuram [11] introduced the concept of
Arithmetic V, graphs and studied some of jts properties.

5 %2 P

Let n be a positive integer such that n = Py Py’ e p
Then the Arithmetic ¥, graph is defined as the graph whose
vertex set consists of the divisors of n znd two vertices u,v
are adjacent in V, graph if and only if GCD (w,v) = p,, for
some prime divisor p, of n,

In this graph vertex 1 becomes an isolated venex. Hence we
consider Arithmetic graph Y, without vertex | zs the
contribution of this isolated vertex s nothing when the
properties of these graphs and enumeration of some
domination parameters are studied.

Clearly, V, graph is a connected graph. If n is a prime, Y
graph consists of a single vertex. Hence jt is 2 connected
graph. In other cases, by the definition of adjacency in I, ,
there exist edges between prime number vertices and their
prime power vertices and also to their  prime product

vertices. Therefore each vertex of V. is connected 1o some
vertex in V.

The domination parameters of these

by the authors and the proof of the fol
found in [7].

graphs are obtained
owing theorem can be
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2. RESULTS ON TOTAL DOMINATING SETS OF
CARTESIAN PRODLCT Op C'Z,.p, WITH v,
- - A
In this pager the Cantzvizan prodect grapn of Exler Tomess q
Cayley graph with Arithmetic V. zraph i comidersd 5
s
Let G; denote the Euler Totiens Cayley zraph C(Z, o) =t »
G, dencte the Arithretsc er2ph G(V,) Then C; and G, == :
simple Zrzphs as they have o lops e seastepie sl
Hence by the defininon of wWjmency m Canevan procucs F-
Gy Gyisalso a sirnple graph ]
¥l
The propenties 2nd some domanation parametsrs of thewe oy
2raphs can be found in [3.9.10)
Now we Iavesugzate revults reiated 1o 100 doremating e o ¢
Gy, G, ‘j
Theorem 2.1: §f n 4 . prime, then the 1ota! domenaos |

number of G,” G, 152

3

Proof: Suppose n 1 2 prime. Then G,
graph. In 2 complete graph. every

G; 8 2 compire
unglelon venex et

£

" i
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il dommating wt So any two vermices m G, G,
conshitutes aotal dommating wt ol Gy 6
1

hoecause s a
dommanng set i which each vertes s dommated hy the other
vertex  Theretore the total domination numbes of G, 6, 2

Henee y (G, )

Theorem 2.2: Let n -

Z ®
2powhere posoan odd proime . then the

total dommation number of G, G, 6

Proof: Let no 2p0 posan odd prime

Consider the graph 6, G,

let V(G) = (01,2, 2p =1 Vv,

VG, = {2.p.2p) Vv, and V(G, G,)=V, xV,=V
be the ser of vertices of the graphs G, G, and G, 0,
respectively

By using Theorem 13 of {6]. we may take a dominating set

Dy ol Gy oas Dy = Lug uy ) where | uy —ug | =p

To obtam a dommatig set of G, 6, we proceed as follows.
Consider D = Dy xV, = {uy, uq,}x{2,p.2p)

{ (a,. 2), (ua,. ). (ua,. 20). (uq,.2). (uq, p). (ta,. 2p) )

We will now prove that 1 s dominating setof Gy G,

Let  (u,v) be any vertex in (V. =D ) in G G,. Then the
vertex wn Gy s adjacent 1o cither ug, or ug,, say Ugq, in D,
as Dy is a dominating set of G;. Then by the definition of
Cartesian product, the vertex (w,v) in (V = D ) is adjacent to
vertex (ug,,v) in D. Since (u,v) is an arbitrary vertex in
(V = D) itfollows that Disa dominating set of G, _ Gy.

We now show that D is a total dominating set of G,* G, as
follows.

Since D is a minimum dominating set of G,CI G,, all the
vertices in (V — D) are adjacent to at least one vertex of D.
Then D becomes a total dominating set if every vertex of D
is adjacent to at least one vertex of D.

By the of  Cartesian

(uq,,2)and (udl,p) in D are adjacent
(uq,.2p) D and vice versa. This
GCD (2,2p) =2 and GCD (p,2p) =p . Hence
vertices 2, p are adjacent Lo vertex 2p and vice versa.

definition Product, vertices

to the vertex
in is because

in Gy,

Inasimilar ~ way, we can prove that vertices
(ug,,2)and (udz,p) in D are adjacent to vertex (ug,. 2p)

in D and vice versa.

Thus every vertex of Vis adjacent Lo atleast one vertex of

D. Thus D becomes a total dominating set with minimum
cardinality.
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Hence y,t'(.‘. ’:I) = ”" =6 @

Theorem 2.3: Suppose n s nesther a pnme nor 2p Let n

plipl pit. where p, p; P, are pnmes and
a, @, a, B8re megers I Then the wtal domnation

mimber of G, G, v (2 + 1)1V, where A 15 the length of
the longest stiretch of consecutive integers wa ¥, of G, cach of

which shares a prime factor with »
Proof: By Theorem | 4 of [6] 11 s clear that

D, = (ug,. -"n..l s 4 dommating set of G, wuh
cardinalny 4 4 1

let D =D, xV, = i"a. Vg, |IVA where ¥, he

the

vertex set of G, By the defimtion of Anthmetic graph

abvious that the vertices in V, are pnimes p, P, P amud
their powers and their products Suppose
D= ((uq.v). (ua,.v2) . (ug, v )
(“«t,r"l)- (ud,“"t)- (“4_ Vir
("d,.. 0 )'(“4.., v ) -(“n‘,. Ve
We now claim that D 1s a dormnating set of G, G,
Let (u,v) be any vertex in V — D.Then u # u, for =

1,2,3,..,A +1 andv €V,
G,, the vertex

Since Dy 18 a dominating set of
u  must be adjacent to at least one of the
vertices of Dy, say ug,. Since uand ug are adjacent. by the
definition of Cartesian product the vertex (u,v) s adjacem

to vertex (udl, V) inD.

Thus all the vertices in V — D are adjacent to at least ome

vertex in D so that D becomes a domunating set n G; G

Further the dominating set D 1s also a total domnaung set of
Gy G,. This is because for each vertex (uy, v,)
D, there exists at least one adjacent vertex (u,,‘_ v,) mD

suchthat 1<i <A+ 1: 1<x,y<m where v, and v,

are adjacent vertices. This will certainly happen because in
graph G,. each vertex v, 1s adjacent to at least one vertex &,
as graph G, has no isolated vertices. Thus D becomes 4 1otai
dominating set.

Suppose we delete a vertex, say (uq,,v) from D for some
1<i €2 +1.Since each vertex in G, s of degree @(n)

verlex g is  adjacentto the vertices, say Uy, Ug. o Ugin
respectively. Then the vertices (. v), (up. v). . N Ugn v)
are all not dominated by other vertices of D — {(ug, v)} 1t so
then u,, u,,

JUgny are also domunated by other vertices
of D, — [ua‘}. which implies that D, is not a minimum
dominating set of G, a contradiction.

Therefore D is & ninimal total dominating setof G, G
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Hence y,(G,0G) =(A+ 1)|V,| =
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4. CONCLUSION

The dominating sets and total dominating sets of Euler Totient
Cayley graphs and  Arithmetic Vn graphs are studied by the
author. This study is motivated to find the total dominating
sets of the Cartesian product graph of Euler Totient Cayley
graph with Arithmetic Vo graph. It is useful to other
Researchers for further studies of other properties of these
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[ 3 * CONNECTED DOMINATION NUMBER OF LEXICIGRAPHIC
T - PRODUCT GRAPHS OF CAYLEY GRAPHS WITH
=g ' ARITHMETIC GRAPHS

Dr. Suryadevara Uma Maheswari Department of Mathematics,
J.M.J.College for Women (Autonomous): Tenali
umadhanu.c@ c
Abstract
Nathanson was the pioncer in introducing the concepts of Number Theory, particularly, the “Theory of

Congruences™ in Graph Theory, thus paving way for the emergence of a new class of graphs, namely “Anthmetic
Graphs”™. Cayley graphs are another class of graphs associated with the elements of a group. 1f this group is
associated with some arithmetic function then the Cayley graph becomes an Arithmetic graph.

In this paper, we present some results related to connected domination number of Lexicographic product
graphs of Euler Totient Cayley graphs with Arithmetic V, graphs.
Keywords : Euler Totient Cayley Graph, Arithmetic ¥, Graph, Lexicographic Product Graph. AMS (MOS) Subject
Classification: 6905c.

1INTRODUCTION
Connected Domination Number
S.T. Hedetniemi, R.C. Laskar [3] introduced the connected domination number in
graphs. For a survey of connected domination see [5]. It is easy to observe that only cormected
graphs have a comnected dominating set
A dominating set D of G is said to be a connected dominating set if the induced
subgraph (D) is connected.

Cardinality of the minimum connected dominating set is called the connected

domination number of G and is denoted by y.(G).
We characterize connected dominating sets of Euler totient Cayley graphs as follows.

Euler Totient Cayley Graph G(Z,,, ) and its Properties

Madhavi [5] introduced the concept of Euler Totient Cayley graphs and studied some ot
its properties. She gave methods of emumeration of disjoint Hamilton cycles and triangles in

these graphs.

FETPITTUVIVI V00000000000 0d000006000000
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where @ is
For any Positive integer n, lot 7.=1{01,2,....n = 1}. Then (7,,®), A

. iti [ th §
additiop modulo n, is 4y abelian group of order n. The number of positive integers s o

. . : S denote
and relanvely prime to 7, jg denoted by ¢(n) and is called Euler totient function. Let

t A i
he setofay Positive integers less than 7 and relatively prime to 1.

Thatis § = PriSresn and GCD (r,n) = 1). Then || = @ (n).

Now we define Eyler Totient Cayley graph as follows.

For each positiye integer n, let Z, be the additive group of integers modulo ¢ and let 5
be the set of all integers Jess than 7 and relatively prime © . Fhe Euler totient Cayley graph

G(Z,. ) is defined as the &aph whose vertex set ¥ is given byZ; = {0,1,2,...n — 1} and the
edge set js £ — ((x)/x-yes or y—-xgeS§),

Clearly as proved by Madhavi (5], the Euler totient Cayley graph G(Z,, @) is
l.a connected, simple anq undirected graph,

>

2. ¢ (1) - regularand has "'2("] edges
3. Hamiltonian,
4. Eulerian forn > 3,
5. bipartite if n iseven and
6. complete graph if nis a prime.
Arithmetic V, Graph
Vasumathi and Vangipuram [7] introduced the concept of Arithmetic ¥, graphs and
studied some of its properties
Let n be a positive integer such thatn = p'p2 wee-De*. Then the Arithmetic , graph
is defined as the graph whose vertex set consists of the divisors 0

fn and two vertices u, v gre
adjacent in ¥, graph if and only if GCD (,v) = p, for some prime divisor Pi of n.

this graph vertex 1 becomes an isolated vertex. Hence we consider Arithmetjc graph ¥,

ln. 1 tg’; ertex 1 as the contribution of this isolated vertex is nothing when the properties of these
wuhlc:u d enumeration of some domination parameters are studied
grap S an
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Clearly, V,, graph is a connected graph. Because if n is a prime, then ¥, graph consists
of a single vertex. Hence it is a connected graph. In other cases, by the definition of adjacency in
V,, there exist edges between prime number vertices and their prime power vertices and also to

their prime product vertices. Therefore each vertex of V,, is connected to some vertex in V,,.

Lexicographic Product Graph G062

The lexicographic product was first studied by Felix Hausdorff in the year 1914. Later
this product was introduced as the composition of graphs by Harary in the year 1959. There has
been a rapid growth of research on the structure of this product and their algebraic settings,
after the publication of the paper, on the group of the composition of two graph by Haray, F
[3). Geller, D and Stahl [2] determined the chromatic number and other functions of this
product in the year 1975. Feigenbaum and Schaffer [1] carried their research on the problem of
recognizing whether a graph is a lexicographic product is equivalent to the graph isomorphism
problem in the year 1986. Imrich and Klavzar [4] discussed the automorphisms, factorizations
and non-uniqueness of this product.

This product is in general non-commutative. But two graphs ¢ and H commute with
respect to the lexicographic product if G and H are complete or if both are totally disconnected
graphs ( For adetailed description, refer [4]).

We know that if C- and G are two simple graphs with their vertex sets
asVy — {4y U2,y } and V2 — {v4, Vi 0 Um ) Tespectively then the lexicographic
product of these two graphs denoted by Gj06; is defined as the graph with vertex set
V, < V,, where V; < V, is the Cartesian product of the sets V, and V; and any two distinct
vertices (1, ) and {24, v} of (;,0G, are adjacent if
(i) uyuz € L(Gy) or
(i) us=u, and Vv, € L(C2).

2. RESULTS
Let G, denote G(7,, ¢} graph and G, denote (7(V,) graph. Then G, and G, are
simple graphs as they have no loops and multiple edges. Hence by the definition of

lexicographic product, ;06 is alsoa simple graph.
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The domination parameter of these graphs are studied by the author 6] and the following
results are required and they are presented without proofs.
Theorem: 1f n is neither a prime nor 2p then  the domination number of f;,0 6, is 4 +1,

where A is the length of the longest stretch of consccutive integers in V, of €, each of which

shares a prime factor with ».
Now we disauss connected domination mimber of G, o(r,.

Theorem 2.1: 1f 4 js o prime, then the connected domination number of G.0G; is L

Proof: G06, is a complete graph if n is a prime. Hence each single vertex set D in

€106, is a minimum domimating set. This minimum dominating set U becomes minimum
connected dominating set also.

Hence the connected domination number of G 200G, is 1. ]

Again it is interesting to see that dominating set constructed in Theorem 5.3.3 becomes
a connected dominating set of G0G,.

Theorem 2.2: If n= Py Py e %, where u; > 1, then the connected domination
number of 6,06, is given by ¥ (G.0G,) =4 +1 where . is the length of the longest stretch

of consecutive integers in V, of G; each of which shares a prime factor with .

Proof: Suppose n = py*p;% .......pT*, where a; =1.

Consider a minimum dominating set of G-0G, given /in[6] as

D, = [ud,_, Wy wvoocssssaiefis I e} = (( 1(d1,1/'x), (udz, Vi) vom ey (“dA-.:'Vx)}-

where Uy, Ugy, oo woeen, Ug, . ATE CONSecutive integers in ¥, and v, is any vertex int .
We complete the.pmof if we show that the minimum dominating set ). is connected.

Since U, U, weos Uy, are consecutive integers, each iy is adjacent to its
o Mgt
succeeding vertex ug,_ for 1<i <4 because GCD (“d.' - U, n) = 1. Hence by the

definition of Lexicographic Product, each vertex (uy,.v, ), for 1<i<4 is adjacent to
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the veitox ( W o) Thas W0 connected. Therefore D, 8 a connected dominating set

With minimum candinatiey A t1,

Heneo ¥, (4,06,) = 10 = A +1, !
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Abstract

Nathanson was the pioneer in introducing the concepts of Number Theory,
particularly, the Theory of Congruences in Graph Theory, thus paving way for
the emergence of a new class of graphs, namely Arithmetic Graphs. Cayley
graphs are another class of graphs associated with the elements of a group. If
this group is associated with some arithmetic function then the Cayley graph
becomes an Arithmetic graph.

In this paper, we present some results related to elementary properties of
product graphs of Euler Totient Cayley graphs with Arithmetic V;, graph.
AMS Subject Classification: 6905c.
Key Words and Phrases:Euler Totient Cayley Graph, Arithmetic V,
Graph, Lexicographic Product Graph.

1 Introduction

1.1 EULER TOTIENT CAYLEY GRAPH G(Z,,¢) AND
ITS PROPERTIES

Madhavi [1] introduced the concept of Euler Totient Cayley graphs apd studied

some of its properties. She gave methods of enumeration of disjoint Hamilton cycles

and triangles in these graphs. ) o
For any positive integer n, let Z,={0,1,2,..n-1}. Then (Z,,®), where, & is addition
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modulo n, i i

nand l'(‘,II:;I,Ii‘:/("llf‘:' 'llillfi(lf::tl:«‘)Ux.(nmil-: :;«r-m’lh-"l ;L ‘I/lh‘. ”"mh."r o p“"“.iw i"“l‘.r"lm i 'b“"
Let S denote the sot of all ;)«;qili\l":)'l’ w.'.'l(") At dwealod l.‘“l‘..r toriarik IV,
‘Dhint 8.8 = {741 € pociy ,,,; / ('n{ -l;l)“..w"h less l'h'uu n and rl:lullw'lv prime 1o n.
Now we define Eulor 'I‘ul‘iunl (l' ' (." al= L] Then Le |=:gin)-

; et dent. Cayloey graph ns follows,

For f‘”"h positive integer n-, et Z, be the additive gronp of integers modulo noaned
Iul,.b be the set of all integers less than noand relatively prime to n. The Euler
totient Cayley graplh G(Zy, ) is delined as the graph whose vertex set V is given
by Zp={0,1,2,.0-1} and the edpe sel is IB={(x,y):x-y £ s 0r y-x £ 5 }.

Clearly as proved by Madhavi [1], the Buler totient Cayley graph G(Z,, ) is

L. A connected, simple and undireeted graph,
2. ¢(n) - regular and has ';-,(/)(ll) edges,

3. Hamiltonian,

4. Eulerian for n = 3,

. Bipartite il n is even and

(1]

6. Complete graph il n is a prime.

1.2 ARITHMETIC V,, GRAPH

Vasumathi [2] introduced the concept of Arithmetic V;, graphs and studied some of
its properties.

Let n be a positive integer such that n = p{'p3®...pg*. Then the Arithmetic Vo
graph is defined as the graph whose vertex set consists of the divisors of n and two
vertices u,v are adjacent in V;, graph if and only if GCD(u, v) = p;, for some prime

divisor p; of n. .
In this graph vertex 1 becomes an isolated vertex. Hence we consider Arithmetic

graph V,, without vertex 1 as the contribution of this isolated vertex is nothing when
the properties of these graphs and enumeration of some domination parameters are

studied.
Clearly, V, graph is a connected graph. Because if n is a prime, then V., graph

consists of a single vertex. Hence it is a connected graph. In other cases, by the
definition of adjacency in V,, there exist edges between prime number vertices and
their prime power vertices and also to their prime product vertices. Therefore each
vertex of V, is connected to some vertex in V.

1.3 LEXICOGRAPHIC PRODUCT GRAPH
Gyo Gy

The lexicographic product was first studied by Felix Hausdorff in the year 1914
Later this product was introduced as the composition of graphs by Harary in the
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year 1959. There has been s

rapid growth of research on the structure of this
product and their algebraic se

tings, alter the publication of the paper. on the group
of the composition of 1wo graph by Harary [3]. Geller and Stahl [4] determined the
chromatic number and other lunctions of this product in the year 1975, Feigenbaumn
and Schaffer (5] carried their vescarch on the problem of recognizing whether a graph
is a lexicographic product is cquivalent 1o the graph isomorphism problem in the

year 1986. Imrich and Klavzar [6] discussed the automorphisms, factorizations and
non-uniqueness of this product .

This produet is

in general non-commutative. But two graphs G and H commute
with respect to

the lexicographic product if G and H are complete or if hoth are
totally disconnected graphs ( For a detailed description, refer [6]).

We know that if Gy and G, are two simple graphs with their vertex sets as V) =
{1, uy, g} and V, = {vi, 1, .U } tespectively then the lexicographic product t,)[
these two graphs denoted by Gy 0Gj is defined as the graph with vertex set V « Vi,
where V; x V, is the Cartesian product of the sets V; and V5 and any two distinct
vertices (uy,vy) and (ug, vy) of G\ 0 Gy are adjacent if

Lowuy € B(G)) or

2. uy =up and vy, € E(G,).
2 Results

Let Gy denote G(Z,,$) graph and G, denote G(V,) graph. Then G, anfl .Cf'g are
simple graphs as they have no loops and multiple edges. Hence by the definition of
lexicographic product, G; o Gy is also a simple graph.

Now we discuss some properties of G, o Gs.

Theorem 1. The degree of a vertex in G, o G, is given by
degcoc, (Ui, v;) = dega, (wi). | Va | +dega,(v;) = ¢(n). | Va | +dege, (v;).

Proof. By the definition of lexicographic product, vertex (ui,v;) in Gy o0 Gy is
adjacent to all the vertices of the sets Ng, (u;) X V3, and {u;} x Ne,(v)). where
N, (u;) denotes the open neighbourhood set of u; in the graph G,.

50 Ng, o6, (i, v;) = {No, (i) x Va} U {{w;} x Ne,(v;)}

Now | NG'1 (“i) |= degcl (ui) = ¢(n)v l NCz(vj) l= deng(vj)v

| Ne,oc, (i, v;) |= dega,oc, (ui, v))

Therefore | Neyoq, (ui, ;) [= {Ng, (wi) x Va} | + | {{ui} x Ne,(v,)} |
= | No,(w) || Va | + | {w;} || Ne,(v)) |
=degg, (u;). | Va | +dege,(v)).

Hence degg,oc, (ui, v;) = degg, (w;). | Va | +degg,(v;).

= ¢(n) + degg, (v)).

We now show that G, o G, is a simple graph.

Theorem 2. G oG, is a simple finite graph without isolated vertices.
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Prool. Since Gy and Gy are simple finite sraphs, by the defimtion of lexicographic
product it follows that G oGy is also a sirmple finite graph.
We know that () is a graph withont isolated vertices, Farther if nois a prime then
Gy is a single vertex graph. Otherwise it is o graph without jsolated vertices,
Therefore dege;, (u,) # 0 Sor any i, and
dege,(v,) = 0, if nis a prime and dege, (1)) £ 0 otherwise.
Henee by Theorem 2.1,
dege, e, (u,.v,) = dln). | Vo | +dege,(v,).
=d(n). | Vo | 40, if n is prime
=o(n). | Vy | +dege,(v)) otherwise,
Thus dege, e, (u,.15) # 0 for any i.j. a
Hence Gy o Gy admits no isolated vertex.
» 7 . ' B, T S ol wlive
Theorem 3. The number of vertices and edges in Gy o Gy s given respectiv ly
by
E l Vf;,»,f,',‘ '=' Vfil ” Vf/z |
. 2 o
2 ] Ef/;'/;z [=| Vfl’l “ I-"f:'z { +| V’l'z l I I’(:'J l

Proof. Let ny.ny, n denote the number of vertices and iy, my, m denote the
number of edges of graphs G, Gy and Gy o Gy respectively.
Since Vi # Va, it follows that| V |=| Vi x Vo | = | Vi || Va |
7. = T Tly.

This implies that | V.o, [=| Ve, || Ve, |-

We know that | Eg, |[=m; = §Z"r’-"6’: deg(u;) and

1
| E(;Z I= my =z Zv Ve fl(i'(j(vj)
2 4] 2

Now

1
E{;l,,r;.‘ |= m = 5 ZM deg(ui, 1}_7')

1
- Q{Zw [dege, (u,) | Vs
1
]

+degey, (v,)]} (hy Theorem 2.1)

= gu’(Z,,,[fl':.f/(ui) [Val) + 32, deg(v;)]}
= T{Z,(Zi dey(u;)) | Va|) + Zi(zj deg(v;))}
5{21(2”’-1)”2 +3,(2my)}

;]2«'/(2”),] )Ty + (27”2)7/,] }

Il

= myny* + myn,
= Ty 71Ny + T1°11

=l Vf/l ” Efiz I +' sz’z ,2 I Erl'l ' ]

Hence: | 15(;1"/;2
Theorem 4. G, o Gy is a complete graph, if nis a prime.

Proof. Suppese nis a prime. Then Gy is a complete graph and (7, is a single
vertex graph viz., Ky. Hence by the definition of lexicographic product. G o (7,
results the same graph as Gy which is a complete graph.

Henee the Theorem. 0

4
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We now examine the property of connectivity of graph G, o G.
It is proved by Imrich and Klavzar [6] that the lexicographic product of two graphs
is connected if and only if the first graph in the product is connected.
Since G| is a connected graph, the following result is an immediate consequence.

Theorem 5. G, oG, is a connected graph.
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Abstract. i

Domination in graphs is the fast growing area in Graph Theory that has emerged rapldly_ n
the last five decades. Domination in graphs has applications to several fields such as facility location
problems, School Bus Routing, Computer Communication Networks, Radio Stations, Locating Radar
Stations Problem etc. Every branch of mathematics employs some notion of a product that enables the
combination or decomposition of its elemental structures. Product of graphs are introduced in graph
theory very recently and developing rapidly. An Euler totient Cayley graph is an arithmetic graph
constructed using the Euler totient function. In this paper, we consider Lexicographic product graphs
of Cayley graphs with Arithmetic graphs and discuss independent domination number of these graphs.
Keywords: Dominating Set, Independent Dominating Set, Lexicographic Product Graph, Euler
Totient Cayley Graph, Arithmetic V,, Graph.

) 65 INTRODUCTION

The theory of domination was formalized by Berge [1] and Ore [2] in 1962. Since then it has
developed rapidly and various variations of domination are.introduced and studied. The independent
domination number and the notation i(G)were introduced by Cockayne and Hedetniemi in [3, 4] and
later developed by Allan and Laskar [5]. Independent dominating sets have been studied extensively
in the literature [6, 7].

A dominating set D of a graph G is a subset of vertex set V of G such that every vertexin V — D is
adjacent to at least one vertex in £. The minimum cardinality of a dominating set D of G is called the
domination number of G and is denoted by y(&).

A subset of vertices of V of a graph Gis called an independent set if no two vertices in it are
adjacent. An independent dominating set of Gis a set ‘that is both dominating and independent in G.
The independent domination number of G, denoted by »(G) , is the minimum cardinality of an
independent dominating set.

Lexicographic Product Graph G;06>

The lexicographic product was first studied by Felix Hausdorff in the year 1914. Later this
product was introduced as the composition of graphs by Harary in the year 1959. There has been a
rapid growth of research on the structure of this product and their algebraic settings, after the
publication of the paper, on the group of the composition of two graph by Haray, F [8]. Geller, D
and Stahl [9] determined the chromatic number and other functions of this product in the year
1975. Feigenbaum and Schaffer [10] carried their researcl on the problem of recognizing whether a
graph is a lexicographic product is equivalent to the graph isomorphism problem in the year
1986. Imrich and Klavzar [11] discussed the automorphisms, factorizations and non-uniqueness of
this product.

This product is in general non-commutative. But two graphs G and A commute with respect to
the lexicographic product if G and 5 are complete or if both are totally disconnected graphs.

Volume 7, Issue 12,2017 160 http://ijamtes.org/
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vertex  scts

graphs ~ with their
lexicographic

respectively then the
h vertex set Yy X V.

distinct vertices

We know that if Gy and G, arc two simple

as Vy — {uy, ugpew, ) and  Vz - (vy, vz er Um}
product of these two graphs denoted by G-0G, is defined as the graph wit
where V; % V; s the Cartesian product of the sets v, and V; and any two
(uy,vy) and (up,vz) of G400z are adjacent if
(i) uu, € E(Gy) or
(li) wy = up and vy, = E(Gz:‘
Euler Totient Cayley Graph G(Z,,9)

Madhavi [12] introduced the concept of Euler
propertics. She — gave methods of enumeration ©

and studied some of its

{otient Cayley graphs :
and triangles in these

f disjoint Hamilton cycles

graphs.

For each positive integer 7,
of all integers less than 7 and relatively prime to
defined as the graph whose vertex set V/ is given by Zn
E={x,y)/x—-yES or y—x €5}

Clearly as proved in [12], the Euler totient Cayley graph G(Z,, 0)is

let Zy, be the additive group of integers modulo n and let S be the set
n. The Euler totient Cayley graph G(Zn, @) is
={0,12,...n— 1} and the edge set is

1. aconnected, simple and
undirected graph,

nq;"n) edges,

@ (n) - regular and has

Hamiltonian,

Eulerian for n 2 3,
bipartite if niseven and
complete graph if n is aprime.

Vv AW N

The independent domination number of these graphs are studied by the authors [13] and the

following results are required and they are presented without proofs.
Theorem 1.1: If n is a prime, then the independent domination number of G(Zp, @) is 1.

Theorem 1.2: The independent domination number of G(Z,, ) is 2, if n= 2p where p is an odd
prime.

Theorem 1.3: Suppose n is neither a prime nor 2p. Letn — pf‘pz“’ 5
.ay are integers = 1, then the independent domination number of

- Pg¥, Where py, Pz,

... py are primes and @y, ay, -
n
G(Z,, is —.
(Zn, ®) R
Arithmetic V,, Graph
Vasumathi and Vangipuram [14] introduced the concept of Arithmetic ¥, graphs and studied
some of its properties.
Let n be a positive integer such that n = p;“p;z
is defined as the graph whose vertex set consists of the divisors of n and two vertices 1, v are

..p:k. Then the Arithmetic V;; graph

adjacent in Vj,
graph if and only if GCD (u, v) = pj, for some prime divisor p; of 1.

'ln this graph vertex | becomes an isolated vertex. Hence we consider Arithmetic graph 1
without vertex | as the contribution of this isolated vertex is nothing when the properties of thes'eI
graphs and enumeration of some domination parameters are studied.

Volume 7, Issue 12,2017 161 http://ij e/
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when n is a prime. Va graph consists of a
adjacency Vs
also to their
Vo

i the proof of

Clearly, V, graph is a connected graph. Because
In other ci
and their prime power Ve
Y is conneeted to some vertex in
ained by the authors and

single vertex. Hence it is a connected graph. 1ses. by the defimtion of 3
. . ' o n
there cxist edges between prime number vertices rtices @

L vertices. Therefore cach vertex of

prime produc
graphs are obt

The independent domination number of these
the following theorem can be found in [13].
Theorem 1.4: If n = pf’p;'z — p:", where p1. P2+ -
then the domination number of (V) isgiven by
Y((G(V,l)) - {k’;— 1 if qy=1 fg:}:::\'[ei::anonel

where k is the core of n.

1. INDEPENDENT DOMINATION IN LEXICO- GRAPHIC PRODUCT GRAPH G;OIG;

Let G denote G(Zy, ) graph and G, denote G(Va) graph. Then Gy and G, arc simple
graphs as they have no loops and multiple edges. Hence by the definition of Jexicographic product,
G,0G, is alsoa simple graph.

Now we discuss independent dominating sets 0
p:‘, where @, >0, the

. Py are primes and @y, @z, Ak A€

integers 2 1,

f Lexicographic product graphs Gy 0Gy.

n the independent domination number of

Theorem 2.1: If n= pfipy?.....
G,0€, is given by
7(€10G;) = 7. (Gy) 1 (C2)

n
Jp— -(k-1), Ifa=1 formore than orel
v

.'1- k, Ctherwise.

\Pk
where  is the core of 7.
Proof: Let ¥; ,Vaand V denote the vertex sets of the graphs Gy, Gz and G;0G; respectively. By
Theorem 1.3 in [3], it is clear that the elements of the set ¥ can be divided into disjoint sets

= i /r= * _ 1)
D= {rp,+i/r=012. w(E-1)}
for 1<i < py, such that each D, is an indepen

;-
Inparticular, let 1, = { U, Dyo 2Dgs oreemes (_i— 1) Pk

dent dominating set of Gy with minimum cardinality

} be an independent dominating set of G, with

minimum cardinality ,,L
'k
By Theorem 1.4 in [13], it is clear that
E-1 * a; = 1 for more thanone |
+(6,) = g i
%(G2) { k, Otherwise
Further we know that if a; > 1, forall { or q =1 foronly one {, then D,={Py, P2ieeu P}

is an independent dominating set of G; with minimum cardinality &, and
if «—1 formore than one i then the set D,-z={p1. ParerrresDints Pimt*Pi PictooeomnsPi) 18

an independent dominating set of G, with minimum cardinality k—1. In order to find an
independent dominating set of G10G; we proceed in two cases:
Case 1: Suppose w«;>1for all i or ¢ =1 for only one i ConsiderD= D, x D,_=
{C, Pi 20 3Ppseme s (p_"‘ - 1) Px }X {Pu P2iveenes Pi) ‘ ’
—={ 10,2, (0. p.). (0 ps)e (0.7,
(B P (P00 P2 (i 3D (U Prdeevcnn

(- dpem (@) (- ) (B

olume 7, lssue 12, 20]7 amtes.or
V . g
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Suppose x,y € D such that x = (apy, p). y = (bpw py)

where 0<q,b < :: -1, 1=2ij 3k

Vertices ap,, bp, are not adjacent because GCD (apy — bpy., 1, =GCD ((a=0)pn) % |
*Further if apy, = bg, then p;, p, are not adjacent because GCD (pp,) =1 fort# ). Henceby

the definition of lexicographic product xand y are not adjacent for X,y € D Thus D becomes an

independent  set of Gy 06G,.

We now claim that Dis a dominating set
D= D, xD,. it follows that u € D, and vE€ D, or
VE Dg.

Therefore the following sub-cases arise.

Subcase 1: Supposc u€ U, and vE U,
Since D, is a dominating set of G,, for v & Dy, certainly there exists atleast one vertex In

(P, Pz » P} say p, such that v and p, are adjacent to each other. Then by the definition of

of GycG, Let (u,v) EV =0 Since
u€ D,,and vE D, or u € D, and

lexicographic product, (,v) in V —D is adjacent to (u, 1’/) in D.
Subcase 2: Suppose v € D, and v€ D or « € Dy, and vE Dy, ‘
Since w € D, , uis adjacent to at least one vertex ¢py, for 0<c< ﬁ— 1, in D, as DO, Isa
dominating set of &;. Hence by the definition of lexicographic product, in either of the cases
ve Dy and v € D, wehave (,v)inV =L is adjacent to (cpyr ), YV €13 In particular (u,v)
inV =D is adjacent to (epy,py), (Pop2)s ovvvnn , (cEwpy) In D.
Thus we conclude that every vertex (u,v)in V— D isadjacent to at least one vertex inD.
We now prove that D is minimum. Suppose we remove a vertex (pgpy) from D. where

0<d<X™_1and 1<% kThen the deleted vertex (dpyp;) is in V —D. Further this vertex

Pe
(épp.py) is not adjacent to any vertex (spyp,) of Dfor 0<s < pl— 1. This is because for
k

0= d,s & pi— 1, GCD ( dp, — sp,,n) = 1. Hence by the-definition of adjacency in G,. vertex dp,
&
is not adjacent to vertex <p,. Further if dr:, = spj. then by the definition of adjacency in Gyvertex p;
is not adjacent to vertex p; as GCD (p;,p; )=1 for I # j. Hence by the definition of lexicographic
product, vertex (@py.p,) is not adjacent to any vertex (spwpy) of D. Thus 2 — {(dp,,p))} is not a
dominating set. Thus 2 becomes minimal with cardinality ;'- k. If a minimal dominating set is
L

formed in any other way, then the cardinality of such a set is not smaller than that of D. This

follows from the properties of the prime divisors of a number.
Thus D becomes an independent dominating set with minimum cardinality Lok
n

3

Case 2: Suppose @, =1 for more than one i. Consider D' = D; x Dy

n
= {0- Par 2Pis 3Pusovee s (E_ Dk ]" (Pr PyoeesPim2r Pimt" P PisxresweesPic}

Proceeding as in Case 1, we can show that D’ is an independent dominating set of G,0G, with
minimum cardinality —-(k - 1).
Px

Therefore ¥%(610G,)= |D'| = i (k-1)m

Volume 7, Issue 12,2017 163 http://ijamtes.org/
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4. CONCLUSION

nd Engineering Sciences
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Graph Theory is young but rapidly maturing subject. Its basic concepts are simple and can
from many different subjects. The purpose of this work is to familiarize the reader with the Cartesian
Cayley graph with Arithmetic Vn graph. It is useful other Researchers for further studies of other d
product graphs and their relevance in both combinatorial problems and classical algebraic problems.
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ABSTRACT

» In this paper we shall introduce the concept of ideals and relationship between

idempotent and ideals of a ring with unity 1.Examples for ideals are given. Ideal

generated by A, principal right ideal, greatest lower bound of I} and Iz, apd least
: upper bound of I and I, are introduced .It is proved that I + I, is a right ideal o_f
R. 2-ring,3-ring and p-ring are defined .And their idempotent are given. lj“urther it
is proved that e is an idempotent if and only if 1-e is an idempotent. It is shown
that for any idempotent e,x € (e), @ex=x.1It is proved that I = (e)r and

J = (1 — e), are two inverse right ideals, further it is proved that € is unique. The

term regular ring is introduced .It is established that an integral domain is regplar
iff it is a field. It is proved that in a ring R with unity, maximal ideal is a principal

" ideal. Commutative regular ring is introduced. Further it is proved that every
maximal ideal M of a commutative regular ring R with unity 1, is 2 prime ideal.

Introduction

In this paper we shall introduce the concept of ideals and relationship between

idempotents and ideals of a ring with unity 1.
ximal ideal is a principal ideal. And

We prove that in a ring R with unity, every ma
with unity 1 is a

we prove that every prime ideal in a commutative regular ring
maximal ideal.

Preliminary Notes:
Def 1.1: Suppose R is ring with unity 1.
A right (left) ideal I of R is a set I E R such that

(1) xel,y€el =>x+y€l
(ii) x€el,zeER,=>xz€Il(zx €1I)

Note 1.2: (0),, R are right ideals
Note 1.3: IR = {ar/a € I, v € R} is aright idealand IR E I

VOLUME 4, ISSUE 7, DEC/2017 73 http:/ /iaetsdjaras.org/


http://www.ripublication.com/

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES ISSN NO: 2394-8442

Example 1.4: In the ring of 2x2 matrices over a field F with binary operations
matrix addition and matrix multiplication A = {[g g]/ a,b € F} Is a right ideal
but not left ideal.

Example 1.5: In the ring of integers Z, mZ={mn/n € Z} is an ideal of Z.

Note 1.6: The smallest right ideal containing A E R is called the right ideal
generated by A and is denoted by (A) .

(i)  (A), is aright ideal of R containing A.
(i) 1 is any right ideal of R containing A then (A), E I (or)

@y= (]
lisaright
ideal and AEl

If A= {a,ay, .....,ay} then (A), is finitely generated by a;dz, ..., n and
ay,Qy, .o , @, are generators of (A),

If A= {a} then (A), is denoted by (a), .And (@) is called principal right
ideal.

(a), = {ar+tna/r€ R,n€ Z}
If R has unity 1, then (a), = {ar/ré R,}
Similarly (a), = {ra/r€ R}

Note 1.7: The set of all right ideals form a partially ordered set with respect to set
theoretical inclusion I =] . This set has a minimum element (0) =(0), and a

maximum element (1), = R.

Note 1.8: For any set of right ideals Iy I, ... ... of a ring R, there exists a maximal
right ideal I such that IS I3 I3 ... .. and 1 NN ... is the maximal right ideal

contained in every ideal Iy I ... ... and it is denoted by glb {I; I5, ... ... }

Note 1.9: For any_ set of right ideals L, .... of a ring R,there exists a minimal
right ideal I such that I3 I I, ... ... and it is denoted by lub{l; [, ... ... }

Note 1.10: For the right ideals Iy I, glb (I, ) is denoted by I; Al and lub(l; I5) is
denoted by I vi,.

Note 1.11: The_set of right ideals form a lattice with , v, Zero(0),,Unity R=(1);.
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Def 1.12: A right ideal G of R is_glb(/y 1)
It Ge l, ,Ge l,.

(i) A is an ideal such that AE I, ,AC I, then AC G.
glb(l, 1) is denoted by 1, Al

Del 1.13: I right ideal L of R is_lub( L1}

If@. 1, €L,l, EL.

() Aisan right idcal suchthatl; E A, E Athen LE A.
Lub{/, I} is denoted by I, v1,

Note L14: I, vl, = I} + 1= {x+y/x€ I,y € I}
Theorem 1.15: To prove that I; + I is a right ideal of R.
Proof: (i) Let x; + y;. X, +y; €1 + I, wherexy ,x; € 1, y1,Y2 €12
Then (x, +y,) +(x; +y,) = (0 +x) + 01 +y2) €L + 12
(i)Letx +y €I, + 1, wherex €,y €],
Letr € R
(x+y)=xr+yr € I} + L(xr€ 1, yr € ;)
~ I, + Lis aright ideal of R.
Qef 1.16: Suppose R is a ring with unity. An element e € R is called idempotent if
e =e.
Example 1.17: In the ring of integers 0,1 are idempotents.

Example 1.18: A Commutative ring (R,+, -.0,1) is a Boolean ring, if a’=aVvac€
R

In a Boolean ring (2-ring) every element is idempotent.
Example 1.19: A Commutative ring (R,+, -,0,1) is called a 3-ring
If a’=a,3a=0 Va€R

In a 3-ring, for every a, a® is an idempotent.
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Example 1.20: A Commutative ring (R,+, *,0,1) is called a p-ring ,where pisa

prime number, ifa’=a,pa =0 Ya€eR

In a p-ring, for every a, a™! is an idempotent.

For (a*')? = aP!  aPl=gp g1  gp-l

=ala’l. !
= ao. aP“
= ap'l

(ap~l)2 = ap-l

Lemm

Proof: Suppose e is an idempotent

ie,el=e

=e2-e=0
3.

=>e-e=0

= e(l-e)=0.

Consider (1 -e¢)?
(1-ey=(l-e)(1-¢)
= (1-e)-e(l—e)
=1(l-e)-0
s(l-ey=(1-e)
(1-e)is an idempotent
Conversely
Suppose l-e is an idempotent

=1-(1-¢) is an idempotent
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= ¢ is an idempotent
Lemmel.22; For any idempotent e, x € (e), = cx = x.
Proof: suppose x € (e), for any idempotent ¢
= x = cy forsome y € R
Consider ex= c(cy)=¢’y=ey=x
nex=X
Conversely
Suppose ex = X
Since ex€ (e)y

= x€ (e), (“ex=x)
Lemmel.23: 1, J are two inverse right ideals if and only if I = (€)r,

]=(1_e)r

for an idempotent e.
Proof: Given I, J are two inverse right ideals= LAl =(0)y,Iv/=R

Since lIER=>1€ v/
= 1 = x + y where xELLYEJ

Claim: [ = (%),
Clearly (x), E 1
Let z€l
7z=1.2=(x+y) z = Xz+yzZ
Since z€I, xz€l
=z —xz €l
i.eyz€l
but y z€J
=y z€In J=(0),

=yz=0
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Hence 2= X2€ (X)),

=12 (X)),

= 1= (),

Similarly

I=):=(1~2)

X(1-X) = (1-x)x€ !

X(1-X) = (1-x)x€ ]

= x(1-x) €ln J=(0),
=2x(1X)=0

=2x-x'=0

= xi=x

= X 1s an idempotent

Let x=¢

21=(e),.) = (1-e),

Conversely.

Suppose that 1 = (e),,] = (1 —e),
Letx€ln/
=2x€l=(e), 2 ex=x
Andx€l=(1—-e), = (1—-e)x=x
~x=(1—-e)x

= X-ex

=X-X
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- 1nJ= (0)y
" 1=e+1-c€ [ v]

le Iv/r€ R

= Irelv]

re lv]

RE Iv/

Clearly IV ER

“Iv] is an ideal of R

~ Iv] =R = land ] are inverse right ideals.

Lemmel.24: If L] are inverse right ideals and I = (e)y,] =1 —er £ is an

idempotent then e is unique.

Proof: Suppose f is another idempotent in R such that 1=(f)r,J =@ = Fr

e€l=(f), =fe=e  --—---mmmm-mm-

=e-fe=0
=(1-fle=0
Replacing e, f by 1-¢,1-f
=(1-(1-f))(1-e)=0
= f(1-e)=0
=>f—fe=0

Sfe=f e E

Hence e=f

Note 1.25: The following are equivalent

I. (a), = (e),, where e is an idempotent
2. There exists x such that axa=a and ax=e,e is an idempotent

Def 1.26: A ring R with unity 1 is called a regular ring if for every a€R there exists
X€ R such that axa=a
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Note [.27: For every element a in a regular ring R,there exists an idempotent ¢
such that ca=a.

Proof: Let a€R there exists X€ R such that axa=a
Let e= ax then e is an idempotent and ea = axa =a
nea=a
Example 1.28: Every p-ring, where p is a prime number is a regular ring, where
x= a2
Def 1.29: A commutative ring R, in which a? =a and pa=0V a€R is called a p-ring
Example 1.30: Every field (every skew field) is a regular ring for a#0,x=a"'
Theorem 1.31: An integral domain is regular if and only if it is a ficld.
Proof: Suppose R is an integral domain which is regular
Let a€R and a#0
+ Ris regular, there exists x€R such that axa =a
= axa—a=0
= a (xa-1)=0, (ax —1)a=0

= xa —-1=0, ax —-1=0 (. a#0 and R is an
integral domain)

~xa= 1,ax=1

=R is a field

Conversely,

Suppose R is a field
Fora#0,3bER3 ab=ba =1
Aba=I(a)=a

~ R is an integral domain and regular

Example 1.32: Suppose k is a field M,,(K) is the ring of all nxn square matrices
with entries in k, then M,,(K) is a regular ring.
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Theorem [.33: Inaring R with unity,every maximal ideal is a principal ideal.
Proof: Suppose R is a ring with unity

Suppose M is a maximal ideal in R

Suppose A, B are any two ideals in R such that ABEM
We have to show that AEM or BEM

Suppose A not EM

"MEM+AER

* M is maximal

=M= M+A or M+A=R

But M#M+A (. A not C M)

~ M+A=R

=1€ M+A
= l=m+a for some m€ M,a € A
Let beB
b=1b

= (m+a)b

= mb+abeEM+AB

77.._vv-vvv--v'.‘“““m

"“AB EM
beM
B =M
= M is a prime ideal

Note 1.34: If R is a commutative regular ring with unity for every a€R there exists
x€R such that a’x =a

Note 1.35: Every Maximal ideal M of a commutative regular ring R with unity 1,

is a prime ideal
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Proofl: Since R is commutative
= R/M is a ficld
= R/M is an integral domain

= M is a prime ideal.

P is a maximal ideal
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ABstract
Z.r ~ation’s people are, in large measure, inactive, unfit, and increasingly overweight. In the long run, this
ww=cal inactivity threatens to reverse the decades-long progress we have made in reducing death from
—=ovascular diseases and to devastate our national health care budget. In the short run, physical inactivity
“= contributed to an unprecedented epidemic of childhood obesity that is currently plaguing the India. The
sercentage of people who are overweight has doubled since the last decade.

#~,<ical activity has been identified as one of our nation’s leading health indicators in Healthy People.
“=mancing efforts to promote participation in physical activity and sports among people is a critical national
~rarity. Sports and recreation programs that offer a range of developmentally appropriate activities that are
--=<sible and attractive to all people.A community structural environment that makes it easy and safe for
s=cole to walk, ride bicycles, and use close-to-home physical activity facilities.

w=y Words: Physical activity, Physical Fitness, Benefit, Physical exercise

"= increase their levels of physical activity and fitness, people can benefit from-Families who model and
“.oport participation in enjoyable physical activity.

“chool programs—including quality, daily physical education; health education; recess; and extracurricular
=tivities—that help students develop the knowledge, attitudes, skills, behaviours, and confidence to adopt
=~2 maintain physically active lifestyles, while providing opportunities for enjoyable physical activity.

“edia campaigns that help motivate people to be physically active.

What exactly is physical fitness?

2=.ng fit means you have more energy to do daily tasks, can be more active, and do not tire as easily during
== day. Being fit also helps you build a positive self-image and feel better about yourself, You do not have to
<oend hours in a gym to be physically active. Every time you throw a softball, swim a lap, or climb up a flight of
<1airs, you are improving your health and fitness level.

Senefits of physical activity

=hysical activity has many proven benefits. When you are physically fit, you feel and look better, and you stay
~ealthier. Physical activity can help you to: Prevent high blood pressure, strengthen your bones, Ward off
neart disease and other medical problems, relieve stress, stay active as an adult, maintain or achieve 22
zppropriate weight for your height and body build.

4 major benefit of physical activity is that it helps to reduce stress. Learning to cope with stress is 2n imparant
oart of healthy living. Family problems, conflicts with friends; and school pressures can cause stress. Maor
changes in your life, such as moving to a new home or breaking up with someone, are also sources of sress.
£xercise helps you relax by causing physical changes inside your body that help it react to ang nandie siess
Physical activity also has many other health benefits, such as helping to ward off heart disesse fesesrcs Sas
shown that your risk factors as an adult for developing heart disease start during your chichoos & o o
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physical activity is one of the major risk factors influencing heart diseases, such as high blood pressure, and
other medical illnesses.

Participation in physical activity and sports can promote social well-being, as well as physical and mental
health, among people. Research has shown that students who participate in interscholastic sports are less
likely to be regular and heavy smokers or use drugs and are more likely to stay in school and have good
conduct and high academic achievement. Sports and physical activity programs can introduce people to skills
such as teamwork, self-discipline, sportsmanship, leadership, and socialization. Lack of recreational activity, on
the other hand, may contribute to making people more vulnerable to gangs, drugs, or violence.

One of the major benefits of physical activity is that it helps people improve their physical fitness. Fitness is a
state of well-being that allows people to perform daily activities with vigour, participate in a variety of physical
activities, and reduce their risks for health problems. Five basic components of fitness are important for good
health: cardio respiratory endurance, muscular strength, muscular endurance, flexibility, and body
composition (percentage of body fat). A second set of attributes, referred to as sport- or skill-related physical
fitness, includes power, speed, agility, balance, and reaction time. Although skill-related fitness attributes are
not essential for maintaining physical health, they are important for athletic performance or physically
demanding jobs such as military service and emergency and rescue service.

Physical fitness is a balance of many areas

To be physically fit, you must work on all aspects of fitness, including the following:

Cardio respiratory endurance (aerobic fitness)—This is the ability of the heart, lungs, and circulatory system to
deliver oxygen and nutrients to all areas of your body. When you are active, you breathe harder and your
heart beats faster so that your body can get the oxygen it needs. If you are nct fit, your heart and lungs must
work extra hard during physical activity.

Body composition (body fat)—This is the percentage of body weight that is fat. Overweight people have more
body fat in relation to the amount of bone and muscle in their bodies than do people who are physically fit.
Overeating, not exercising enough, or both often lead to more body fat. Being overweight increases your risk
of diabetes, high blood pressure, and heart attacks.

Muscle strength and endurance—This is the amount of work and the amount cf time that your muscles can do
a certain activity before they get tired, such as lifting heavy objects or in-line skating.

Flexibility—Flexibility is the ability to move joints and stretch muscles through a full range of motion. For
example, people who are very flexible can bend over and touch the floor easily. A person with poor flexibility is
more likely to get hurt during physical activity.

What can | do to become more fit?

First, you must make the commitment to become more physically active. Try ta do some physical activity every
day, whether it is through physical education classes in school or in college an activity on your own. Exercise
should be a routine part of your day, just like brushing your teeth, eating, and sleeping. It may help to plan a
physical activity with a friend or family member. Most people find that it is more fun to exercise with someone
else. More importantly, though, is that you like the exercise or activity. You are more apt to stay in the habit of
doing whatever activity you choose if it is one that you enjoy. Now is a good time to pick a “life sport” that you
enjoy. Unlike a competitive team sport like football or baseball, a life sport is any kind of physical exercise or
activity that you can do throughout your life. Examples of life sports are: Swimming, Tennis, Golf, Walking.
Bicycling, Skating, and Jogging.
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work more efficiently. It also helps you maintain a normal weight by burning off excess fat. Examples of
aerobic activities are brisk walking, basketball, bicycling, swimming, in-line or ice skating, soccer, jogging, and
taking an aerobics or step class. Baseball and football do not involve as much continuous exercise because you
are not active the whole time. In general, the more aerobic an activity, the more calories—and eventually fat—

good at sports to become more fit. Any type of regular, physical activity is good for your body. Household
chores, such as mowing the lawn, vacuuming, or scrubbing, involve exercise and may have fitness benefits,
depending on how vigorously you do the chores. The most important thing is that you keep moving.

Be sure to include stretching exercises in your daily routine. Before you do any physical activity, you should
stretch out your muscles, This warms them up and helps protect against injury. Stretching makes your muscles

For example, walking is better than riding in a car, and using the stairs is better than taking an elevator. Making
small changes like these in your everyday life can make you more physically fit.

Whenever possible, eat three healthy meals a day, including at least two to four servings of fruit and three to
five servings of vegetables each day. Limit your intake of fat, cholesterol, salt, and sugar. Also, get enough
sleep and take time to do things you enjoy. For even better health, don’t smoke, drink alcohei, or do other
drugs. Physical activity is just one important part of preventive health care, which should be a part of your
daily lifestyle. The activities you decide to do should be enjoyable, use a variety of muscle groups, and include
some weight-bearing exercises. If you are not exercising much now, increase your level of activity gradually
and have fun! Exercise for a better today and a healthier tomorrow.

How Often Should | Exercise?

Make exercise a part of your lifestyle. Your goal should be to do some type of exercise every day, or at the very
least, three to four times a week. Try to do aerobic activity that requires continuous physical activity without
stopping for at least 20 to 30 minutes each time. Do the activity as often as possible, but do not exercise to the
point of pain because this can lead to injury. Like all things, exercise can be overdone. You may be exercising
too much if:

-Your weight falls below what is normal for your age, height, and build

- It starts to interfere with your normal school and other activities

-Your muscles become so sore that you risk injuring yourself.

Exercise is only one part of living healthy

Besides the physical and mental health benefits, regular physical activity can also help you become more <eif-
confident, organize your time better, learn new skills, and meet people with similar interests To make more
time for exercise, limit the amount of time you watch television or play computer or video games.
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Fitness Activity Chart:
Activity Calories Burned During 10 Minutes of Continuous Activity
(35 kg Person) (60 kg Person)
Basketball (game) 60 102
Cross Country Skiing 23 72
Bicycling (15 km/h) 36 60
Judo 69 118
Running (8 km/h) 60 90
Sitting (complete rest) 9 12
Football (game) 63 108
Swimming (30 m/min) 34 58
Tennis 39 66
Volleyball (game) 35 60
Walking (4 km/h) 23 34
(6km/h) 30 43

Resources must be invested in creative, culturally sensitive, linguistically appropriate programs to give all
Indians the opportunities and motivation they need to become more active. Through its effects on mental
health, physical activity may help increase students’ capacity for learning.

How Our Society Discourages Physical Activity

Behaviour is shaped, in large measure, by one’s environment. Our people live in a social and physical
envircnment that makes it easy to be sedentary and inconvenient to be active. Developments in our culture
and society over the past few decades that have discouraged youth physical activity include the following:
Community design centredaround the automobile has discouraged walking and bicycling and has made it more
difficult for children to get together to play.

Increased concerns about safety have limited the time and areas in which children can play outside.

New technology has conditioned our people to be less active, while new electronic media (e.g., video and
computer games, cable and satellite television) have made sedentary activities more appealing.

States & districts have reduced the amount of time, students are required to spend in physical education
classes, and many of those classes have so many students that teachers cannot give students the individual
attention they need.

Communities have failed to invest adequately in close-to-home physical activity facilities (e.g., parks,
recreation centres).

STRATEGIES FOR PROMOTING PARTICIPATION IN PHYSICAL ACT IVITY AND SPORTS AMONG PEOPLE

People in the country cannot become more physically active and fit if they don’t have a wide range of
accessible, safe, and affordable opportunities to be active. However, opportunities alone are not enough. In
21st century, physical activity is, for the most part, a voluntary behaviour. Our people, therefore, will not
increase their levels of physical activity and fitness unless they are sufficiently motivated to do so. Their
motivation to be active will depend on the degree to which they find their physical activity experiences to be
enjoyable. Enjoyment of physical activity, in turn, will be influenced by the extent to which people

-Can choose to engage in sports and recreational activities that are most appealing to them.
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-Are taught necessary skills.

-Develop confidence in their physical abilities.

—Are guided by competent, knowledgeable, and supportive adults.

-Are supported by cultural norms that make participation in physical activity desirable.

To obtain the opportunities and motivation that will enable them to increase their levels of physical activity
and fitness, people can benefit from

-Families who model and support participation in enjoyable physical activity.

-School programs—including quality, daily physical education; health education; recess; and extracurricular
activities—that help students develop the knowledge, attitudes, skills, behaviours, and confidence to adopt
and maintain physically active lifestyles, while providing oppertunities for enjoyable physical activity.
-After-school care programs that provide regular opportunities for active, physical play.

-Youth sports and recreation programs that offer a range of developmentally appropriate activities that are
attractive to all people.

-A community structural environment that makes it easy and safe for people to walk, ride bicycles, and use
close-to-home physical activity facilities.

-Media campaigns that increase the motivation of people to ke physically active.

The strategies presented are designed to promote lifelong participation in enjoyable and safe physical activity.
Special efforts must be made to ensure that programs are responsive to those in greatest need, including girls
and racial/ethnic minorities.
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FLUID MECHANICS APPLICATIONS

C M. Anitha, Department of Physics, JMJ College for Women (4), Tenali.
C.Ratna Mary, Department of Mathematics, Noble College, Machilipatnam.

ABSTRACT

Fluid-mechanics is an “ancient science” that is incredibly alive today. The modem technolog
require a deeper understanding of the behaviour of real ?uids; on the other hand, new discover:
often pose new challenging mathematical problems. The study of these ?ows has been attachs
with a wide range of mathematical techniques and, today, this is a stimulating part of both pus
and applied mathematics. It is needed a knowledge of the Sobolev spaces and of the variationa’s
formulation of linear elliptic and parabolic problems.

The science of fluid dynamics describes the motion of liquids and gases and their interact
with solid bodies. It is a broad, interdisciplinary field that touches almost every aspect of
daily lives, and it is central to much of science and engineering Fluid dynamics impz
defence, homeland security, transportation, manufacturing, medicine, biology, energy and
environment. Predicting the flow of blood in the human body, the behaviour of microfluids
devices, the aerodynamic performance of airplanes, cars, and ships, the cooling of elections
components, or the hazards of weather and climate, all require a detailed understanding of
dynamics, and therefore substantial research. The quest for deeper understanding has inspire
numerous advances in applied mathematics, computational physics, and experiment:
techniques.

Key Words : Fluid machinery , Turbo machines, Fluid dynamics, Micro fluidics, Turbulence
Introduction:

Fluid machinery is used to convert hydraulic energy to mechanical energy or vice versa.
produces two kinds of forces. One causes Power absorbing where the work is done on the flwe
The other is power producing where the work is done by the fluid. Fluid machinery can
classified based on the motion of moving parts.

Fluid dynamics is exciting and fruitful today in part because newly available diagnostic methods
for experiments and parallel computers for simulations and analysis allow researchers to probe
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% complexity of fluid dynamics in all its rich detail. The outcomes from this future
=+ will have enormous impact. For instance, they will lead to improved predictions of
e landfall and strength by understanding the mechanisms that govern their formation,
% and interaction with the global weather system. They will lead to more efficient vehicles,
wcmg the friction between the vehicle surface and the surrounding air. They will lead to a
ge=eration of micro-scale devices that will include combustors to replace batteries,
=4 flow control devices to cool electronic systems, and labs-on-a-chip to manipulate and
w2tz DNA. Already, the number of channels in micro-fluidic devices is growing at a rate
s=n the exponential growth in electronic data storage density.

Micro fluidic device containing 2056
integrated channels. Such devices are

revolutionizing biomedical science.

-rate the importance of fluid dynamics research by considering five areas of study: Nano
~=-scale fluid dynamics, environmental flows, turbulence, flow control, and biological
medical fluid dynamics.

Micro-Scale Fluid Dynamics:

== and applications in fluid dynamics are occurring at a rapid pace; the resulting
wev is called microfluidics when the typical sizes of the fluid camrying channels are
= “=an | millimetre and nanofluidic when the typ:cal sizes are smaller than 1 micron (for
-« the thickness of a human hair is about 100 microns).

e nanofluidic methods will lead to novel technological applications and scientific
o ecause smaller systems allow flow and reactions to be analysed more rapidly, facilitate
«on of medically relevant blood cells, and can be mass produced. Microfluidic systems
sn= S use of expensive and hard-to-obtain samplesUnderstanding fluid dynamics of small
W w1 be crucial to advances in science and engineering. For example, scientists have
Sow to integrate thousands of small channels with hundreds of individually controlled
& = single “lab-on-a~chip,” thus pointing the way to the kind of large scale integration
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thet trarsformed electrical circuit design and led to the computer revolution. Future devices

integrate many distinct micro fluidic components.
Turbulent Flows:

Most matter in the universe is fluid, predominantly in a state of turbulent motion. Billow
smoke stacks, cumulus clouds and waterfalls are visible evexydhy examples of turbulent fic
Though less visible, turbulent flows are ubiquitous in our transportation systems, p
industries and natural environment (the atmosphere, oceans, rivers and even stars). In contras
laminar flows (exemplified by honey pouring from a jar) turbulent flows are chaotic,
dimensional, and unsteady over a large range of scales. A bumpy aircraft flight may be cause<
eddies of atmospheric turbulence which are larger than the aircraft, whereas the drag on the w
and fuselage are caused by turbulent eddies smaller than a millimetre.

In all fields of engineering, computer modelling is playing an increasingly important rok
addressing questions such as: If we build a device to a design, how will it perform? Or,
should we design a device to produce the best performance at the least cost? Comp
modelling can be used to answer these questions only to the extent that the underlying physics
sufficiently well understood for the model to be reliable, accurate and computationally tractat
An important advance in turbulence research is the development of the technique of large
simulation (LES). Research on the complicated flow patterns behind trucks can guide improy

designs, leading to reduced drag
. improved fuel economy.

Computer sinulation of a gas-turb:

| combustor, showing the fuel spray (greer

Flow Control:

“Flow control” denotes a collection of methods to manipulate a fluid flow into a state with
desired properties. Successful flow control can lead to enhancement of mixing, augmentation of
heat transfer, reduction of noise and pollution, increased lift and manoeuvrability, and reduction
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industry. These difficulties arise from the wide range of size scales involved (from cell @
the compliant nature of boundaries in the fluid (moving vesselwalls and deformable cels
the inherent complexity of biological fluids (e.g. blood) that are involved in even the =
bio-fluid mechanical problem.

Conclusion:

Research in fluid dynamics is expected to have major impacts on important nationa!
These include improvements in transportation and energy efficiency, prediction and mitiga:
environmental problems, development of novel technologies based on miaof:
improvements to security and defence, and major contributions to health. Finally, fluid dy=

research makes a large contribution to the training of future engineers and scientists.
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ETHICS IN HIGHER EDUCATION

C. M. ANITHA
Department of Physics, JMJ College For Women (A) Tenali

C. RATNA MARY
Department of Mathematics, Noble College, Machlipatnam

Abstract

” Higher education is leadership education. The values and virtues practised
in universities heavily influence the future leaders. Many institutions of higher
education show excellence not only in academic subjects. as green campuses, with
manifold ethics curricula and in their community engagement, but also in the value-
orientation of the Board and teaching staff as well as students. The purpose of the
present manuscript is to explore one vehicle through which current and future higher
education leaders can actively contemplate their values and how their values
influence their actions when faced with an ethical challenge.

INTRODUCTION:
ETHICS AND HIGHER EDUCATION

The myth that institutions of higher education are sheltered from the struggles
and conflicts of the “real world” is widely accepted even by people who ought to
know better—those of us in academic settings who confront, struggle with, bemoan,
or try to ignore the serious ethical issues that arise. People outside academia may tease
us Ethics and Higher Education about the ivory tower world and our innocence and
naiveté. With a twinge of guilt, we in academia accept their teasing because the myth
tells us that we are a privileged lot, protected as others are not. Naive? Perhaps, we
think, but isn’t it nice that we don’t have to get our ethical feet dirty in the moral slime
outside our refuge. There is great comfort in the myth.”

The aim is to target Ethics in Higher Education as a primary agenda in
preparing the youth - future leaders for responsible leadership roles in the larger
society upen completion of studies. “Knowledge is Virtue™, so wrote Socrates. Virtue
is the formation and moulding of character through conducts transmitted and from
one generation to the next and considered “good” because they add to the overall
good of Society (Aristotle, Nichomechian Ethics).

Ethics Matters

The topic of Ethics, though ancient in its origins, has in our time and clime
become a novel and compelling subject, both in its theoretical and practical
engagements. Globally, issues of ethics are legion. Worldwide, information is
multiplying at a phenomenal rate. Globalization has increased the social space,
leading to borderless boundaries on the financial, economic, social, ecological,
political and cultural dimensions of traditional societies. The world is changing with
unprecedented speed and this is observed in virtually all sectors including within the
university walls. Following the financial crisis of 2008 and the collapse of institutions
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and even governments, a phenomenon that started in the United States of America in
year 2008, people lost jobs, investments and retirement funds. An example of the
crisis was the collapse of a world class company ENRON, alongside others and many
wondered how this could be possible. The deeper meaning in the fall of this company
is the fact that any system or governing structure is only as good as the people who
administer it. In the case of ENRON, the need for morally informed corporate
governance, founded on solid ethical principles, has been obvious. The few and
simple questions to ask for the purposes of this paper include the following but is not
necessarily exhausted or even in order of pricrity, namely:

1. What does education consist of, and how does it take place?

2. How can parents, teachers in schools, the responsible agents in the educational
system and institutions within the larger society assist the education of youth and
leaders of tomorrow with school curricula that contains Ethics and promotes
freedom, truth, responsibility, skills, knowledge and virtue?

3. Is there a link between Ethics and Technology and how do we balance
technological innovation with social and organizational motivation?

4. Does diversity and difference in contextually independent realities make a unity
on global values and virtues impossible?

5. How can societies and responsible agents systematically strengthen an ethical
culture of integrity?

Why a Specific Role for Higher Education?

Higher education in general can and has to play a key role in this process of
balancing global and contextual perspectives in building identities through research.
teaching and training. Even if open and distance education seems to be delocalised
and disconnected from a specific context, it can and has to promote contextual
identities by reflecting and researching on it. In a more specific way, ethics in higher
education is a central part of this objective.

The currently high reputation of academic institutions as being nonpartial,
fair, objective and at the service of the whole community and of the common good of
humanity is being threatened in ways that are deeply worrying. The cheating culture
is on the increase, academic fraud and plagiarism is becoming more frequent than in
the past, albeit partly thanks to the emergence and use of online publications and
plagiarism software, corruption in educational institutions has become so widespread
that more and more employers no longer trust the validity of academic grades and
certificates.

Reasons for and the Effects of Ethical Challenges in Higher Education:
What are the reasons for and the effects of this development? Let me just menton
four of them:
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1) Pressure: For many parents and societies, higher education seems to be the
only valuable goal. The pressure is so high that young persons and their
parents use all means at their disposal to get a bachelor or master degree.

2) Finance: in many countries, academic staff is not well paid compared to other
sectors such as the private sector. With the minimum income, teachers are
tempted to increase income by receiving bribes in the form of money.

3) Privatisation: the boom of new, mainly private institutions of higher
education in many countries is a positive sign that there is a need, a market
and entrepreneurs and investors who are willing to make the most of the
opportunity and to take the risk.

4) Technology: Information and Communication Technologies (ITCs) represent
a huge potential for higher education and are obviously the back bone of open
and distance learning education.

The Multidimensional Ethic at Work in an Educational Setting

1. The Ethic of Justice (participation): equal access, due process, policy
formation and implementation, assessment rights, responsibilities in resource
allocation

2. The Ethic of Caring (quality of life): Cultural enrichment, individuality,
loyalty, human potential, human dignity, empowerment, environment

3. The Ethic of Critique (Definitions of Value): Hierarchy, privilege, class
distinctions and distortions, power definitions, culture of silence and
domination

Possible Reasons for Misconduct

Increased cost of research. Cost makes any unsatisfactory result a threat to
the researcher's ability. Grants can attract researchers with “wrong motives” who
want to make money. Non-tenured faculty and increase pressures. Increased expense
of certain kinds of research makes replication less likely. Increased tendency of
researchers to deny others access to notes and raw data. Increased tendency to list
authors who should not be listed

Strengthening the Ethical Culture of Higher Education: Eight
Recommendations:

Individual and Interpersonal Level

Recommendation 1: Promote character education (for students and teachers) as a task
of individual and interpersonal self-responsibility to become or remain globally
responsible leaders.

Intra-Institutional Level
Recommendation 2: Develop within each educational institution ethics-related
policies and respective institutional ethics units as key instruments.
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Inter-institutional Level

Recommendation 3: Include ethics in higher education in the accreditation and
monitoring policies and training programmes of accreditation institutions and
councils such the International Council for Open and Distance Education ICDE.

Political Level

Recommendation 4: Include ethical goals in the Framework for Action Education
2030 related to SDGs. Implement existing national and international legislation,
anticorruption conventions, and policies on ethics in public administration to public
and private institutions of higher education. Resist political pressure on admissions.

Rating Level

Recommendation 5: Enlarge current rating systems of academic excellence by adding
ethical criteria. Develop (Globethics.net with partners) a global ethics rating of
institutions of higher education.

Communication Level
Recommendation 6: Strengthen the communication strategy of the institutions for
higher education so that integrity, credibility, responsibility and honesty are included.

Spiritual Level
Recommendation 7: Enable spiritual praxis of different faith communities on the
campus of institutions of higher education as a foundation for ethical integrity.

Action Level
Recommendation 8: strengthen values-driven behaviour not only by words,
but also through individual and collaborative action such as community service.

CONCLUSIONS

In my opinion, higher education must discover and dedicate itself to a triadic
relationship, namely with God, earth, and human beings. In other words, education is
to develop a threefold relationship: oneness with the Other, rootedness with nature.
and relatedness with In short, higher education must reclaim its holistic and integral
programme, emphasizing God, creation, and our fellow beings, without which
education is neither complete nor compelling. To conclude, responsible leadership in
higher education has a challenging call to coexist, cooperate, and celebrate with God.
and with all people in the whole world-the key to harmony of life.
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Abstract :

Earlier, Network breaches target only the banking and the IT sectors, but now every organization big or small are
affected by the threats. To handle these situations elfectively, coasumers, manufacturers and organizations are to be prepared
and well aware of such threats. With the rapid growing of the ‘Internet of Things’ in every sector, they arc hence forced to
deal with the existence of these threats and risks, there is thus an increase in focus, among regulators.

Cyber security in India has come a long way in the past few years and has gained huge importance in recent times
with the thrust on Digital India. c-commerce and mobile payments. Development in digital sector is possible only with
robust implementation of cyber sccurity by Prime Minister Narendra Modi. “Can we secure the world from the bloodless
war? I'm talking about cyber security. Innovation should be a tool to handle cyber security in India. Cyber India with proper
nctwork seeurity is my dream,” he has said recently. With rapidly growing interconnected business operations and increasing
digitization, cyber security challenges are bound to intensify. Effective measures need to be taken to ensure protection
against cyberattacks and threats. We need to focus on the basics that will help keep the growth story on course. Earlier,
Network Security was known to be a concern only for the IT and banking industr y. has now penetrated every vertical as a
serious threat to any business or organization. The consumers. suppliers and the manufacturers as well should make the
cyber risks and they should be prepared to deal with the same. While every sector is fust embracing the ‘Internet of things’,
they are forced to challenge the existence of cyber threats, risks and malwares:there is thus an increase in focus among
regulators.

From the very past, India has been targeted for political reasons primarily through cyber-attacks and this dynamic
shifting trend from this landscape can be credited to the newly and gaining sophistication in technology and
increasingvulnerability in the complex systems. The market that is driven by varied forces like the rise of analytics of big
data, consistent rise in threats. fall in the availability of customer security software and strong regulatory compliances
enforced by the Government, has few, yet giant hurdles to cross. namely. technical expertise and lack of awareness of
security concerns.

The Market can be segmented on the basis of Segment (Security Information and Event Management (SIEM),
Security Web Gateway (SWG), Identity Governance and Administration (IGA) and terprisc Content-aware data loss
prevention (DLP)), Solution (Encryption, Firewall, Web Filter:ng, Identity and Access Management (IAM), Data Loss
Protection (DLP), Risk and Compliance Management etc.), Service(Network Security. Endpoint Security, Application
Security, Content Sceurity. Wireless Security and Cloud Security) and Verticals. The technology is widely being used to
protect violation in Acrospace and Defence, Banking and Financial Services. Telecom and 1T, Healthcare, Retails,
Manufacturing, Government and Public Utilities

Key Words: cyber security, National Association of Software and Service Companies (NASSCOM), eybercrimes,
Organization, National Institute of Standards and Technology (NIST)

INTRODUCTION

Indian companies are known for their quality deliverables. International certifications like 1ISO 9000
were attained for establishing this reputation. Likewise following international standards in information security
will also help companies build credibility in the minds of their customers. Currently, the information security
environment in India is a bit complex.National Association of Software and Service Companies (NASSCOM) is
the overlooking and governing body for the IT software and services industry in India. Its 1050-member
companies are in the business of software development. soflware services, software procducts and IT-
enabled/BPO services. Indian companies are known for their quality deliverables.
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Cyber security is bound 1o increase as there is an increase in the number of business interconnections.
Effective measures need to be taken to cnsure protection against cyberattacks and threats. While the nation
focuses on growth, our work as technologists, strategists and captains of industry is clearly cut out. We need to
focus on the basics that will help keep the growth story on course.

Indian companies have a dynamic sccurity practices comparable to those followed by western
companies. Indian companies primarily comply with BS 7799-a global standard that covers all domains of
security. Companies sign Service Level Agreements (SLA), have very strict confidentiality and security clauses
built into them at the network and data level. Such SLAs also cover all relevant laws that the companies comply
with their providers both domestic and foreign to comply to take action in case of any security breaches,

Laws such as the IT Act 2000, Indian Copyright Act, Indian Penal Code Act and the Indian Contract
Act, 1972 are passed in order to safeguard the companies operating offshore. Almost all of the companies
comply with the standard of the UK Data Protection Act 1998 (DPA) through contractual agreements for the
smooth transaction of the company. Companies dealing with US clients have to undergo stringent compliance
based upon the segment of the industry. E.g.: Healthcare requires compliance with HIPAA:financial services
require compliance with GLBA

Many companies in India go through a SAS 70 Audit. SAS-70 assignments serve as a catalyst for the
companies in India 1o improve the security internally and externally for minimal disruptions from auditors.

Role Of NASSCOM

NASSCOM and ITES BPO industry are working together to create an information security cullure in
various levels. Indian companics have been escalating to meet the international demands.NASSCOM has not
conducted any research on this, but here are a few links, which you may want to independently evaluate and
draw conclusions. However as per some independent studies.The ITRC Breach List is consolidated reporting
and citing from various media sources and/or notification lists from variousagencies. There are 5,029 reported
data breach incidents since 2005which has been tracked since 2005 which involves 675 million records as per
estimation. With an average of 435.2% breaches in 2016, there is a need forawareness about such identitytheft
among the individuals.

NASSCOM and its member companies are had been striving hard to uphold the data privacy inlegal and
enforcement framework to attain data protection. This threat for the breach in data security is not limited to a
nation alone, it can affect any nation in the world and the judiciary and any governing bodies has the
responsibility to identify and punish the criminals. India is one of the countries where judiciary rules are strict
and restricted. We have seen a few cases in the past year, where almost all the accused have becn arrested within
24-48 hours of the crime being reported.

NASSCOM has been working hard to amend and enforce the following acts:

1. Assisting the government to take proper action against the culprits and to make laws for the cyber and
network breaches accordingly.

2. Providing assistance and training to the Indian law enforcement agencies to deal with the cybererime and
criminals as per the law.

3. To train and create a stream of IT professionals who are suitable for working in the industry.

The Indian IT companies do not want to merely match worldwide standards in security. They want to set the
highest standards.
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Current Aspect:

Year after year, cyberattacks continue to escalate in frequency. severity and impact. The age-old
methods used for the preventing and detecting the assaults by highly trained and skilled aggressive
cybercriminals and many organisations are not equipped with the resources to combat the same. The asymmetric
nature of cybercrime incentivises it; the cost of committing cybercrimes to intercept and/or modify information,
degrade performance of assets, gain unauthorised access to systems, obtain the information from the
organisation for either bringing harm or for any personal agenda is very minimal damage compared to the
investments required equipping the safeguards against the attacks.

Underestimating the level of risk an organisation is exposed to is usually a fatal mistake. Cyber security
impacts all organisations, from fledgling start-ups to billion~dollar multinationals. Over the most recent years
network incidents such as WannaCry virus, the compromise of over 10 million user reccrds by the breach of an
Indian music streaming service and vulnerability of the routers causes the spying and assaults in popular
network companies. Notable cyber incidents over the past year, such as that of the Indian music streaming
service that compromised the records of more than 10 million users, or the vulnerability found in the routers of a
popular networks company which allows attackers to spy on traffic, testify this. Indian organisations detected
117% more incidents over the previous yzar, shooting up from an average of 2,895 incidents to 6,284 incidents a
year. This is a sharp deviation from the global trend, which saw a 39% increase in security incidents over the
previous year.

Financial Aspect:

There is a critical economic loss as the network incidents increased by 135% over the previous year
which is much more compared to 20-30% over the years before. Not only has the number of incidents increased,
but the average loss resulting from an incident borne by an Indian organisation has also increased by close to
8%. Handling the losses caused due to cyber incidents and evaluation of the factors casing those has been a
daunting task for the organisation, and hence, the true cost of cyber incidents is hard to calculate. Some factors
that are typically used to estimate the finzncial loss from cyber incidents include loss of customer business, legal
defence services, court settlements, investigations, forensics, and deployment of detection software, services and
policies among others.

External& Internal Breach Aspect:

External factors dominating the news headlines are playing a vital role in the attacks relating to the
network. Agents like terrorist hacks, hacktivists, etc. have been all over the media over the previous years.
However, it is important to understand that security breaches by insiders—employees. vendors and business
partners with authorised access—can be even more harmful. Though several organisations are not ready to deal
with these threats.

The trend over the years also shows the same results as security incidents caused by insiders have
dominated those caused by external actors. Though the trend has been declining over the last three years due to
improvements in internal access controls, it appears that in the last 12 months, the number of incidents caused
by insiders have once again increased due to the inability of the existing basic identity and access management
controls to prevent modern techniques like social engineering used by attackers to exfiltrate confidential
information.

Unintentional breaches can be avoided by ensuring that employees are aware of the organisation’s
security and privacy policies, procedures and consequences of aot adhering to them. Employee training and
awareness is an important component and should be carried out by the organisations.

Year over year there is a swift increase of the nature of the cyber threats evolution Criminal
organisations are expected to become more sophisticated, mature and be able to migrate their activities online at
a greater pace. Outsourcing activity among Indian organisations is also expected to rise with more and more
organisations focussing on their core business, thereby creating more complex and interconnected networks with
suppliers, vendors, partners and other third parties, making them more prone to cyberattacks and data leakages.
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And hence, it is imperative for Indian organisations to gear up for the cyber security challenge by formulating
security strategies and implementing technology solutions to monitor and manage security risks.

Development Aspect:

Recent advances in computer science and technologies are providing powerful opportunities for
organisations to transform their cyber security programmes and create a holistic system of integrated safeguards.
It all starts with a strategy and an underlying foundation based on risks. A vast majority of Indian organisations
(81%) have adopted a security framework or, more often, an amalgam of frameworks, mostly with very good
results. The two most frequently implemented guidelines are 1SO 27001 (53%) and the US National Institute of
Standards and Technology (NIST) Cyber Security Framework. These guidelines enable organisations to identity
and prioritise risks, detect and mitigate security incidents, gauge the maturity of their cyber security practices
and better communicate and collaborate internally and externally. At the same time, around three-fourths of the
respondents said that their organisations have an overall information security strategy in place.

Frameworks such as the NIST Cyber Security Framework and ISO not only bring together leading
practices from across industry sectors and serve to improve risk-based security, but alsoprovide a platform for
internal communication and external collaboration. Organisations are also leveraging risk based guidelines to
improve the security performance of third-party partners, which is a keyconcern. They have found that
frameworks can enable companies to more easily exchange information with business partners and suppliers,
and communicateexpectations and concerns about the services they provide.

Current Situation:

In today’s rapidly evolving threat landscape. threat actors are becoming more sophisticated, breaching
the defences of business ecosystems and leaving reputational, financial and competitive damage in their wake.
Organisations recognise its importance and have invested accordingly in the technological advances.
Vulnerability scanning tools have seen an increase in adoption and are up from 57% to 62%. Intrusion detection
tools have increased from 55% to 62%. Other major categories which have gained importance are malicious
code detection tools, malware software and use of virtual desktop interface (VDI). Some organisations are
exploring the use of data analytics for identity and access management to monitor employee usage patterns and
flag outliers. In this scenario, the data analysis solution looks for patterns around the employee access
entitlements and then identifies unwanted access. Organisations are already realising the benefits of advanced
technologies to improve their information security environment and a sizeable number of them (53%) have
listed implementation of newer technologies as their top priority in the next 12 months.

In today’s interconnected ecosystem, the compliance of third parties to relevant security policies and
procedures is important to maintain the overall security posture of the organisation. Surprisingly, we noted that
50% of companies do not ensure that third parties comply with their privacy policies, and around 40% of total
orzanisations do not have established baseline standards for third parties.

As more businesses share more data with an expanding roster of partners and customers, it makes sense
for them to swap intelligence on cyber security threats and responses. Indeed, overthe past three years, the
number of organisations embracing external collaboration has steadily increased. These ccllaborations have
proven to be highly beneficial for all parties. Most organisations say external collaborations allows them to
share and receive more actionable information from industry peers, as well as government agencies such as
CERT(Computer Emergency Response)-in.

Counter Measures:

Many say that information sharing has improved their threat awareness and intelligence. Organisations
that do not collaborate often cite the lack of information sharing framework and standards as well as
incompatible data formats and platforms among public and private entities as the reason. Another weakness is
that cyber sccurity updates are not communicated at network speed. Policies and regulations on data privacy
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vary widely across the globe, and some organisations also worry that sharing certain types of data can violate
the privacy of customers, employees and other individuals. And, of course, validation of intelligence isa
concern for all. In India, the CERT-In function at the national level to coordinate cyber security emergency
response and facilitate communication between other CERTs. CERT-In also issues guidelines, advisories and
vulnerability notes to help organisations strengthen cyber security. The National Cyber Coordination Centre
(NCCC) was recently approved by the government 10 coordinate intelligence gathering between agencics and
handle issues related to national security.

Technological change continues to disrupt how organisations compete and create value in ways that
often alter operating models. Some of the most significant business trends today. including the explosion of data

analytics, the digitisation of business functions, and a blend of service offerings across industries, have
expanded the use of technologies and data that is creating more risk than ever before.

The ecosystem cf Internet-connected devices, operational tools and facilities is poised to soar in the
coming years. Research firm IDC(International Data Corporation) predicts that the number of devices connected
to the Internct will reach 30 billion in 2020, up from an estimated 10.3 billion last year. The Government of
India recently launched the Digital India Programme and the Smart Cities Mission. Digital India aims at
transforming India into @ digitally empowered society while the smart city concept aims at developing 100 smart
cities in India. These initiatives will boost the loT(Internet of Things) industry in India. Citizens and business
leveraging this technology will serve as a fillip to this industry. IoT has indeed come a long way from being a
fururistic concept just a few years ago to transforming into real products, services, and applications. Smart
watches, fitness bands and trackers, smart glasses, sell-driving cars and drones are just the beginning of the
endless possibilities.

As loT continuzs to expand, analysis of machine-to-machine (M2M) data will become critical. In this
type of data-centric environment, the importance of strong encryption cannot be underestimated. The security
and privacy risks have been highly publicised. Hackers can hijack connected cars and control them remotely;
digital snoopers can infiltrate home surveillance systems and monitor the behaviour of residents; and threat
actors can compromise connected medical equipment and potentially impact the health and safety of patients.
Vulnerabilities left unattended can result in grave repercussions  from business losses 1o catastrophic
establishment attacks.

Conclusion

An advanced and enhanced information security programme will not only enable companies to better
protect {hemselves against cyber threats in the future, but also help create competitive advantages and foster
trust among customers and business partners. The challenge, of course. is that it is exceedingly difficult to
predict the future of cyber security when many aspects of its present state are uncertain and continually shifting.
Nonetheless, we believe there are some assumptions that organisations should consider while preparing to
enhance their cyber security over the next five years. First, any discussion of the future should be predicated on
the premise that personal lives will be increasingly digitised, creating even greater avalanches of data that can be
collected, analysed and potentially compromised. Businesses too will continue to generate and sharc more
information about people and processes, and 10T will unleash a torrent of (M2M) data. Amid this escalation of
data. individual and corporate identity, and privacy will begin to converge. In this type of data-centric
environment, the importance of strong encryption cannot be underestimated. It's safe to assume that future
threat actors will wield an attack kit of technically sophisticated tools and tactics. For governments and
businesses, espionage and political hacking will merge as hacking techniques will become highly nuanced and
aggressive. At the same time, increasingly brazen attacks by nation-state and politically motivated hacktivists
will result in economic sanctions or possibly even cyber warfare. In fact. it'’s not entirely unlikely that a
catastrophic cybersecurity incident will precipitate demand and support for govemmcnt-comrolled identity
management. Furthermore, gOVernments are working to improve their ability to trace and directly attribute
intrusions to responsible threat actors. An empty indictment of individual cybercriminals or governments hasn’t
worked in the past and similarly will be ineffective in the future. Enforceable international {reaties will be a
necessity. Authentication and identity management ar¢ the juggernauts that pose the greatest perils to cyber
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security and promise the greatest payoffs. Mustering the right defences will require new solutions based on big
data, cloud computing and heuristic approaches. Forward-thinking companies are already shifting away from
traditional perimeter defences in favour of cloud-enabled cyber security based on real-time analysis of data and
user-behaviour patterns. Thinking ahead can help organisations stimulate discussion, explore possible scenarios
and develop a strategy for cyber resilience. Doing so will help businesses build a forward-looking cyber security
programme that is based on the right balance of technologies, processes and people skills—all supplemented
with an ample measurc of innovation. With these components in place, organisations are likely to be better
prepared for the future of cyber sccurity.

Refereunces

FORTNIGHTLY MAGAZINE Sept 30 - Oct 14 VOLUME 17 ISSUE 18 / 2016 NO. OF PAGES - 32 I5
GLORIOUS YEARS OF SERVING IT INDUSTRY (SINCE 1999) www.ncnonline. net

Network Security and Cyber Risk Management Market in India PUBLISHED AUGUST 2016
www.mordorintelligence.com

https://www.wiseguyreports.com/sample-request/473959-network-security-and-cyber-risk-management-market-
in-india-trends-and-forecasts-2015-2020

Volume 7, Issue 12, 2017 80 http://ijamtes.org/

ISSN NO : 2249-7455



DEPARTMENT OF ZOOLOGY

22. Mrs.M.Aruna and Mrs.M.Adilakshmi Department of zoology attended two day UGC
sponsored National Seminar on “ Better health and fitness management through physical
education” from 10/8/17 to 11/8/17 organized by Dept.of physical education, JMJ College for
women,Tenali. And published a paper on “ Modern trends in fitness”. With ISSN
No:2455-0418(p)2394-9724(0)

i :
| Volume 4, S2: 2017 ISSN: 2455-0418 (P), 2394-9724 (Q

INTERNATIONAL JOURNAL OF LAW,
EDUCATION, SOCIAL AND SPORTS STUDIES
(IJLESS) |

Multidisciplinary,, An open access, peer-reviewed, & Refereed journal
www.ijless.kypublications.com
{

Proceedings of UGE Sponsored Two Day National Seminar On

BETTER HEALTH & FITNESS MANAGEMENT
THROUGH

PHYSICAL EDUCATION

ON 190t & 11th AUGUST 2017

ORGANISED BY
DEPARTMENT OF PHYSICAL EDUCATION

J.M.J COLLEGE FOR WOMEN

Affiliated to Acharya Nagarjuna University
Reaccredited By NAAC With "B' Grade (Z.75)

Do i for (ife!



e

IJLESS
Volume 4 Supplementary Issue 2, 201"
Contents

e

17.

18.

19;

20.

21

22.

23.

24

KARRA BABURAO, M. THOMAS, Dr.1. DEVI VARA PRASAD

RER 9 BOYS SGF
EFFECT OF RESISTANCE TRAINING ON THE SELECTED MOTOR FITNE §'
OF MALE HIGH SCHOOL KABADDI PLA YERS 3
PALAPARTHI GANESH

EFFECT OF CIRCUIT TRAINING ON SELECTED BIOMOTOR VARIAB
G.P.M.R.NEELA KUMARI

EFFICACY OF RESISTANCE TRAINING ON SELECTED BODY COMPUs, ..
GUDE NARASIMHA RAO

EFFECT OF RESISTANCE TRAINING AND PLYOMETRIC TRAINING IN SERIES AND PARALLEL On ..
AGILITY AMONG WOMEN STUDENTS
Dr.Y.MadhusudhanaRao, K.Usha Rani, Prof.N.Vijaya Mohan

COMPARATIVE ANALYSIS OF PROGRESSIVE PLYOMETRIC TRAINING AND PROGRESSIVE PL YOMETRIC
TRAINING FOLLOWED BY RE VERSIBILITY ON SPEED
M. NarayanaRaoChowadary Kancharla Raja Ramesh Babu, & Cheboyena Suresh, Dr. I. Devi Vara Prasad

NUTRITION AND FITNESS
R. Krishna Murthy, K. Aparna Devij

CORE STABILITY TRAINING FOR MUSCULOSKELETAL INJURY PRE VENTION IN SPORT PERFORMANCE
8.KRISHNA DEEPIKA

MODERN TRENDS IN FITNESS
K.Prameela, Anilkumar Dasari, Navyatha Telagathoti

- SPORTS AND GAMES FOR HEALTH

K.PRAMEELA, ANILKUMAR DASAR!

- EFFECT OF SYSTEMATIC HOCKEY ACADEMY TRAINING PROGRAM ON MORPHOLOGICAL PARAMETERS OF

RDT HOCKEY ACADEMY PLAYERS
P. HRUDAYARAJ, Dr. P. JOHNSON,M.GIRIDHAR

I7. ANALYSIS OF SELECTED PHYSIOLOGICAL ADAPTATIONS TO CIRCUIT TRAINING AMONG UNTRAINED MALE

W H

(=)

[

COLLEGE STUDENTS
Y. LALITHA Dr. P. JOHNSON B, VARUNNAIK

MODERN TRENDS IN FITNESS

M.ARUNA & M.ADILAKSHM|

EFFECT OF SPECIFIC TRAINING ON SELECTED PHYSICAL FITNESS VARIABLES OF MALE HIGH SCHOOL
FOOTBALL PLAYERS

D.YUVARAJ

THE EFFECT OF YOGA ON HYPERTENSION
Dr YUGANDHAR DASARI

EFFECT OF ISOLATED AND COMBINED STRENGTH AND ENDURANCE TRAINING ON CARDIO RESPIRATORY
ENDURANCE OF KABADDI PLAYERS
VASI REDDY NAGAESWARA RAO, Dr. I. DEVI VARA PRASAD

SIGNIFICANCE OF TRADITIONAL SPORTS WITH A FITNESS COMPONENT
¥ NAGESWARA RAO, Y.V.R KRISHNAPRASAD

"



INTERNATIONAL JOURNAL OF LAW,
JUCATION, SOCIAL AND SPORTS STUDIES (IJLESS)
Multidisciplinary, Peer-Reviewed and Refereed Journal

http://www.ijless.kypublications.com

editorijless@gmail.com
ISSN:2455-0418(P), 2394-9724(E); Vol.4.§2.2017

MODERN TRENDS IN FITNESS

M.ARUNA & M.ADILAKSHMI
Department of Zoology, JMJ College for Women, Tenali, Guntur.Dt
Mail id: zoo.nsbc2014@gmail.com

e ancient to modern times, the nature of fitness activities has varied. We can choose any form of
=== that is suitable for our particular need. Watchers of fitness trends say that the road to better health is
with new possibilities along with some old ones that are poised to make a comeback. Educated,
== and experienced fitness professionals; strength training; fitness programmes for older adults; exercise
weght loss; children and obesity; personal training; core training; group personal training; Zumba and
sance workouts; functional fitness; yoga; comprehensive health promotion programmes at worksite;
=mp; outdoor activities; reaching new markets; spinning; sport-specific training; worker incentive
es: wellness coaching; and physician referrals are among the fitness trends included in worldwide
< However, trends related to fitness in India could be the same or different. Hence, the present paper
= 2n attempt to analyze the latest fitness trends in India. It can be concluded from the analysis of data
= recent fitness trends in India that yoga dominates the fitness activity list, followed by numerous
actvities including running, Zumba and sh’bam, boot camp, boxing, kickboxing, cycling, swimming, TRX,
—=iyose, ballet, biking, bokwa fitness, dance-iso-bic, masala bhangra, outdoor activities, Pilates, planks,
== sofa workouts, stairs Workouts, tabata training, and twerking. The body weight/ gym-specified/
training as well as high intensity interval training dominate the preferred workouts; followed by
work-outs, cross training work-outs, express work-outs, functional fitness, natural body movements,
@ized training, and stay-at-home workouts. General areas that featured in the latest fitness trends in
onstrates that the fitness is making an impact on all sections of the society be it children, women,
~asuits, senior citizens, worksite fitness. Fitness is becoming the lifestyle of the masses. People are doing
for weight-loss, combining diet with exercising; prefer sweating, making groups participate in fitness
and wellness programmes. Technology is another area which has a high impact on the lives of
They are using wearable technology for workout tracking and following numerous mobile friendly

fitness, India, survey, obesity;

an: For centuries, the human race struggled to overcome food scarcity, disease, and a hostile
=t With. tbeunnset.of. the. iadustial revalution.. the_great_powers_understood that increasing the
socy size of the population was an important social and political factor. The military and economic
ssuntries was critically dependent on the body size and strength of their young generations, from
siers and workers were drawn. Moving the body mass index (BMI) distribution of the population
wnderweight range toward normality had an important impact on survival and productivity, playing a
s in the economic development of industrialized societies. Historical records from developed
= moicate that height and weight increased progressively, particularly during the 19th century. During
==ntury, as populations from better-off countries began to approach their genetic potential for
= zrowth, they began to gain proportionally more weight than height, with the resulting increase in
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average BMI. By the year 2000, the human race reached a sort of historical landmark, when for the first ¢
human evolution the number of adults with excess weight surpassed the number of those who
underweight. Excess adiposity/body weight is now widely recognized as one of today's leading health t
in most countries around the world and as a major risk factor for type 2 diabetes, cardiovascular dlseas

hypertension. Although obesity did not attract the attention of the mass media until recent decad
prevalence in industrialized countries began to increase progressively early in the last century. By the

life insurance companies were already using body weight data to determine premiums, having identi
association between excess weight and premature death. In the early 1950s, Breslow proposed a dnr%
between the increasing prevalence of obesity and the also- -increasing rates of cardiovascular disease in
population, a theme that was reemphasized by the US government in reports in the 1960s and 1970s.
evidence of the alarming trend in obesity rates was provided by the regular, nationally representative su
performed from the 1960s on. These data showed the continuing rise in obesity prevalence over the pasi
years. By the year 2000, 65 percent of the adult population had a BMI (weight/height ) above 25, =
percent had a BMI above 30.

Top 22 Trends

1. Wearable Technology |
Topping the list is wearable technology like fitness trackers pedometers and heart rate monitors. The mj
for these products is booming and shows no signs of slowing down; in fact, sales are expected to hit ov
billion during 2017.But if you’re buying wearable technology to lose weight, you might want to hold oﬂ
recent study found that overweight participants in a randomized clinical trial who wore a wearable dd
actually lost less weight than another group who followed the same food and fitness plan without a ﬁtrl
tracker. This might be because people overeat after seeing exactly how much they exercised or moved 1
day or the exact opposite — someone who didn’t break a sweat one day might have gotten discouraged. |
that doesn’t mean technology isn’t useful for reaching your health goals. While | wouldn’t recommend wezr
wireless devices beyond a short workout due to the exposure to electromagnetic radiation, using w
Smartphone to track your workouts or how much you’re eating can help you gauge patterns. If you're a2 d
geek, you can mine through days, weeks or even months of info to notice patterns in your habits. @
caveat: long-term use of wireless networks may have adverse effects on your health and increase the riskl
things like oxidative stress, headaches and a decrease in cognition, while exposure to lights and technolg
right before bedtime can disrupt sleep patterns and decrease quality sleep. Use your judgment on how mu
you rely on the devices and remove them — or at least put them into airplane mode— when it’s time to rest
1. Body weight training. Yep, the secret is out. Bodyweight training is one of top exercise trends, and for ga
reason. With money woes still a concern for many as we enter the New Year, inexpensive fitness progra
seem to be very popular. Because body weight training does not require a lot of equipment, basically you o
your own bedy as the weights to strengthen your core muscles; it can be an inexpensive way to whip yoursi
into shape. This form of training can be found in most gyms and fitness clubs and many of the programs 2
designed to be much more than just push-ups and oull-ups.
2. High-intensity interval training. High intensity and fast-paced, this workout usually calls for short bursts
high-intensity exercise followed by a short recovery time. Due to its efficiency at burning calories and buildy
muscles it has become a favorite in the world of fitness; some health professionals warn however that there
an increased chance of injury with this type of exercise.
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, certified, and experienced fitness professionals. As the fitness industry continues to grow in
U.S., there has been a surge in demand for fitness professionals who

bounds, especially here in the
top of their field. More colleges and universities are now offering accreditation and certification
for specialties in health and fitness. Maybe you can check off two new resolutions at the same time
£+ while starting a new career path.
training. Strength training is not just a “guy” thing or just for athletes in training. All men and
~~d even children can benefit from building stronger bones as well as controlling their weight and
energy levels. This type of training includes body weight, resistance tubing, free weights and weight
_ Strength training is seeing its time in the limelight. While people, particularly women, sometimes
from the weight room, strength training is critical to keeping our bodies healthy, especially as we
ios preserve muscle mass and increase your metabolism to burn more calories even when you aren’t
sut. One study found that in 10 weeks, inactive adults could see an increase in lean weight of more
~ds and a reduction in fat weight of nearly 4 pounds, while increasing metabolic resting rate by 7

Sersonal training. As we all know, fitness programs are not one size fits all. While your friend might
suising beat and comradely of a spin class, you might have more lone wolf tendencies and prefer a
s+=ry form of exercise. Hiring a personal trainer to design a custom fit plan tailored to your wants and
w=ll as to be your personal cheering section might be just what you need to stay on track with your
This exercise trend references the amount of college students studying kinesiology, an indication
‘~= planning on going into health fields. But you don’t have to be a college student to take on your
=~ “personal training.” Increasing health literacy is critical to preventing health problems and
those that might arise. Being on this site is an awesome first step. Continuing to learn more about
“=od. treating ailments through natural remedies and improving your physical fitness through exercise
==intaining a healthy lifestyle.

“== and weight loss. If you are trying to lose inches off your waist as well as tone your body, then
+=at combine exercise and weight loss might be the best option for you. Look for programs that
the important balance between healthy eating and exercise. One study found that when
=< thought of an exercise as pleasant, they had increased aerobic capacity and improved their

~==2ith. And another discovered that incorporating laughter into physical activity programs for older
~~ved their mental health, aerobic endurance and confidence in their ability to exercise. So whether
+oza, Cross fit, barre or just riding your bike, enjoy it! That’s an exercise trend that will never go out

m=me-say hey to another of 2017’s fitness trends. Yoga certainly isn’t new, but it’s just as popular as

- <nould be because the benefits of yoga are vast. It helps to decrease anxiety and stress, improves
=, allows blood to flow through the body better, helps digestion and so much more. In fact,
yoga changes your brain. It increases the “chill-out” neurotransmitter in your brain, a chemical
—w supply for people who suffer from depression and anxiety. It also helps counteract chronic pain.
_~rcll your mat? This beginner’s guide to yoga can help you find a style that suits you best. Yoga in all
- ~u=s to be a favorite in the fitness community. Could it be its ability to continually invent itself that
~+we? Yogis can do traditional forms like Vinyasa yoga or fly high with more modern versions like
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average BMI. By the year 2000, the human race reached a sort of historical landmark, when for the firs: t9
human evolution the number of adults with excess weight surpassed the number of those wha
underweight. Excess adiposity/body weight is now widely recognized as one of today's leading health
in most countries around the world and as a major risk factcr for type 2 diabetes, cardiovascular dise
hypertension. Although obesity did not attract the attention of the mass media until recent deczd
prevalence in industrialized countries began to increase progressively early in the last century. By the
life insurance companies were already using body weight data to determine premiums, having ident#
association between excess weight and premature death. In the early 1950s, Breslow proposed a dir
between the increasing prevalence of obesity and the also-increasing rates of cardiovascular disease in
population, a theme that was reemphasized by the US government in reports in the 1960s and 197Cs.
evidence of the alarming trend in obesity rates was provided by the regular, nationally representative a

performed from the 1960s on. These data showed the continuing rise in obesity prevalence over the
years. By the year 2000, 65 percent of the adult population had a BMI (weight/height 2) above 25,
percent had a BMI above 30.
Top 22 Trends
1. Wearable Technology
Topping the list is wearabie technology like fitness trackers, pedometers and heart rate monitors. The —3
for these products is booming and shows no signs of slowing down; in fact, sales are expected to hit ows
billion during 2017.But if you're buying wearable technology to lose weight, you might want to heold
recent study found that overweight participants in a randomized clinical trial who wore a wearable
actually lost less weight than another group who followed the same food and fitness plan without 2
tracker. This might be because people overeat after seeing exactly how much they exercised or mowv
day or the exact opposite — someone who didn’t break a sweat one day might have gotten discourag
that doesn’t mean technology isn’t useful for reaching your health goals. While | wouldn’t recommend
wireless devices beyond a short workout due to the exposure to electromagnetic radiation, using
Smartphone to track your workouts or how much you’re eating can help you gauge patterns. If you're 2
geek, you can mine through days, weeks or even months of info to notice patterns in your habits.
caveat: long-term use of wireless networks may have adverss effects on your health and increase the r=
things like oxidative stress, headaches and a decrease in cognition, while exposure to lights and techs
right before bedtime can disrupt sleep patterns and decrease quality sleep. Use your judgment on how
you rely on the devices and remove them — or at least put them into airplane mode— when it’s time to s
1. Body weight training. Yep, the secret is out. Bodyweight training is one of top exercise trends, and for g
reason. With money woes still a concern for many as we enter the New Year, inexpensive fitness pr
seem to be very popular. Because body weight training does not require a lot of equipment, basically v
your own body as the weights to strengthen your core muscles; it can be an inexpensive way to whip y
into shape. This form of training can be found in most gyms and fitness clubs and many of the progra
designed to be much more than just push-ups and pull-ups.
2. High-intensity interval training. High intensity and fast-paced, this workout usually calls for short bu.'s‘
high-intensity exercise followed by a short recovery time. Due to its efficiency at burning calories and sz
|
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muscles it has become a favorite in the world cf fitness; some health professionals warn however that ¢
an increased chance of injury with this type of exercise.
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8. Fitness programs for older adults. Age is just a number right? Fitness programs designed for the &0+«
are a growing part of the fitness industry. If you are a baby boomer who wants to stay fit and active, =
want to be stuck in a class with twenty-something gymnasts, there are many fitness programs &
designed with you in mind.

9. Functional fitness. In many physical therapy programs, functional fitness is used to help a patient
balance and coordination as well as strength and endurance by repeating physical activities of everydzy
10. Group personal training. Group training makes trying a new exercise, like spinning or boot cama.
fun. Having an experienced instructor can help keep you motivated and push you to go that =
And bringing zlong a friend or making new ones in class has an effect, too. A little friendly compets
increase motivation to work harder, like in this exercise bike study. Participants either exercisea
exercised with a partner or exercised with a partner and were told that test results were based on w*
weakest. While the solo riders were on the bike for 10.6 minutes, the ones with a partner stayed on *
minutes. And the ones who were told their performance relied on their partner? They stayed on for dow:
amount of time, or 21.9 minutes. So grab a friend and get to class. Training two or three people at the
time in a small group is becoming a popular solution for those looking for more individualized attentios
you would getin a larger class, but without the higher cost of one on one session with a personal trainer

11. Worksite health promotion. With the rising cost of healthcare, 2015 will see companies offering
health and fitness programs and services to keep their employees healthy.

12. Outdoor activities. It seems the call of the outdoors will never go out of style. If you prefer feeling
on your face and the wind at your back, maybe outdoor activities like running, hiking or skiing might be
you to need to get the blood pulsing again.

13. Wellness coaching. Wellness coaching incorporates health promotion, disease prevention.
rehabilitation. Some personal trainers offer wellness coaching as part of their services.

14. Circuit training. Circuit training, a group fog 6 to 10 exercises that are completed in a sequence, =
similar to high-intensity training, but is performed at a lower level of intensity.

15. Core training. This type of training focuses on strengthening the muscles of the abdomen, thorax, ang
by exercising the hips, lower back, and abdomen. Common equipment used includes exercise balls, BOSU
wobble boards, and foam rollers.

16. Sport-specific training. Many athletes look for programs that help develop their sport-specific skil
throwing in baseball to increase strength and endurance during the off season.

17. Children and exercise for the treatment/prevention of obesity. With the increasing rate of
especially here in the United States, a focus has been placed on programs that help children maintain heJ
lifestyles. Keep your kids active in 2015.

18. Outcome measurements. No matter what fitness regimen you choose, one thing you will notice in 20

the emphasis on outcome measurements. Healthcare professionals will be holding themselves
accountable for their ability to produce the desired health benefits for their clients. Look for clubs and stud
that track the results of their programs.

19. Worker incentive programs. This survey suggests that many more companies are considering offel
incentive programs to their workers for healthy behavior change in another effort to reduce healthcare cost
20. Boot camp. More and more men and women are favoring this military style training that incla
cardiovascular, strength, endurance and flexibility drills. This is a great option if you prefer intense, higl
structured workouts.
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Abstract
Psychological wellbeing influences the physical health, working strength, as health is wealth even economy of
individual family, society and country. The Commission on the Measurement of Economic Performance and
Social Progress initiated by the French government and chaired by Joseph Stiglitz, 2009 argued that self-
reported wellbeing should also be taken into account. Psychological wellbeing related tobehavior and mind,
embracing all aspects of conscious and unconscious experience as well as thought.Spiritual life enhances
Psychological wellbeing.Understanding and incorporating Self-acceptance, Self-growth especially spiritually
gives a Purpose and meaningto live in Autonomy, Connectedness; Mastery — is a catalyst for further
motivation and brings greater wisdom, self-awareness, and psychological well-being (Joe Wilner (2011).
Psychological Well-Being is a significant predictor of Subjective Well-Being (SWB) improves, and Happiness
energizes employee SWB (Burns, Richard A. and Machin, M. Anthony; 2009).
Key words:Psychological wellbeing, Spiritual life, Self-acceptance, Self-growth, Autonomy,
Introduction
Psychological wellbeing a social, cognitive Process, includes perception, cognition, attention,
emotion (affect),intelligence, phenomenology, motivation (conation), brain functioning, and personality. The
psychologists are involved in some kind of therapeutic role, practicing in clinical, counseling or school settings
and are employed in industrial and organizational settings, or in other areas such as human development and
aging, sports, health, and the media, as well as in forensic investigation and other aspects of law. Cognitive
psychology will be developed with genetically base influenced by the environment to which an individual is
exposed to.
Organizations and research of Psychological wellbeing
The American Association for Humanistic Psychology, formed in 1963: stands for respect for the worth of
persons, in exploration of new aspects of human behavior. e.g., love, creativity, self, growth, organism, basic
need-gratification, self-actualization, higher values, being, becoming, spontaneity, play, humor, affection,
naturalness, warmth, ego-transcendence, objectivity, autonomy, responsibility, meaning, fair-play,
transcendental experience, peak experience, courage, and related concepts. ( A. J. Sutich,1963)
The name industrial and organizational psychology (I-0O) (1960) and became enshrined as the Society for
Industrial and Organizational Psychology, Division 14 of the American Psychological Association, in 1973 (
Laura L. Koppes,2003) with the goal to optimize human potential in the workplace; to reach their target
markets, and the organization of their company (Steven Williams, 2005).In 2010 Clinical Psychological
Review published a special issue devoted to positive psychological interventions have been limited in scope,
but their effects are thought to be superior to that of placebos, especially with regard to helping people
with body image problems.
School of Military Psychology
During World War |, when Robert Yerkes established the School of Military Psychology at Fort Oglethorpe in
Georgia, to provide psychological-training for military staff military. (Nancy Tomes, 2008; Robert M. Yerkes,
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1918) now includes psychological screening, clinical psychotherapy, suicide prevention, and treatment for
post-traumatic stress, as well as other aspects of health and workplace psychology such as smoking cessation
(Joshua N. Friedlander, 2005).

Theories and measurements of Psychological well-being

Psychological wellbeing refers to subjective wellbeing (Diener, 2000); “Hedonic” wellbeing refer to the
subjective feelings of happiness and “Eudiamonic” wellbeing refer to the purposeful aspect of PWB and Carol
Ryff has developed a very clear model that breaks down Eudaimonic wellbeing into six key parts based on
Aristotle's Nicomachean Ethics, "where the goal of life isn't feeling good, but is instead about living virtuously".
1) Self-acceptance: positive attitude towards oneself and accepting various aspects of self.2) Personal growth:
insight into own potential, sense of development, and open to new and challenging experiences. 3) Purpose in
life: holds goals and beliefs that affirm sense of direction and feels that life has a purpose and
meaning.4)Environmental mastery: capability to manage complex environment, and mold environment to suit
needs.5)Autonomy: Exhibits self-direction that is often guided by his / her- own socially accepted conventional
internal standards and resists unsavory social pressures.6)Positive relations with others: Has warm, satisfying,
trusting personal relationships and is capable of empathy and intimacy.

A recent review of well-being measures grouped into four broad groups of Hedonic Eudiamonic, Quality of
Life and Wellness measures. Cantril Ladder is used to evaluate Life evaluation referring peoples’ thoughts
about the quality of their lives; Hedonic wellbeing referring everyday feelings such as happy, sad, and
angry.(Kahneman Det.al;2004). Eudemonic wellbeing focuses on judgments about the meaning and purpose
of one’s life; ( Ryff CD, Singer BH, Dienberg Love G.2004) .Psychological well-being is very much tied to the
basic human needs fulfillment, delineated in Self-determination theory;or the need for purpose as
popularized by Daniel Pink along with autonomy and mastery; or the Alderfer’s ERG theory emphasizing needs
of Growth and Relatedness, all of these need satisfactions lead to psychological well-being. Nico at
Mappalicious has a good write-up on the same with traits of low and high scorers on each dimension
mentioned.

Psychological wellbeing of People around the World

In the UK, the Office for National Statistics is driving a national debate over measuring wellbeing, (Seaford C.
Policy 2011) the Gallup-Heathway’s Wellbeing Index Poll interviews 1,000 US adults every day about wellbeing,
and similar initiatives are taking place in other countries. (Harter JK, Gurley VF2008).0Older populations,
although less healthy and less productive are more satisfied with their lives, and experience less stress, worry,
and anger than do middle-aged people. Psychological wellbeing Patterns are not universal across populations.
Gallup’s World Poll, (survey began in 2006, residents of more than 160 countries, 98 percent of the world’s
population, using random nationally representative samples, typically of 1,000 individuals in each country). In
Middle East, the countries of the former Soviet Union, and sub-Saharan Africa — life evaluation declines
steadily with age, at least in the period 2006-2010; lower In the transition countries, than in the Anglo
countries, and the elderly do particularly badly, the opposite of the Anglo countries. Worry increases with age
in the transition countries, and decreases in the Anglo countries. However, cross-national surveys such as the
Gallup World Poll, and longitudinal cohort’s studies of ageing in China, India, South Korea, Brazil, and the WHO
Study on Global Ageing and Adult Health (SAGE) are beginning to redress the balance. The implications of this
new knowledge about psychological wellbeing for economic and health policy have yet to be established.
Importance of Physical Health for Psychological Wellbeing
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Psychological wellbeing is associated with increased risk of physical iliness depression and life stress with
premature mortality, coronary heart disease, diabetes, disability and other chronic conditions. (Nov 6, 2014).
Treating symptoms associated with anxiety and depression in cancer patients improved survival time; high
blood pressure, heart attack, diabetes, digestive health, recovery post-operation and mental health (Kelly
Anderson, 2016). Psychological well-being of young people influences talent development environments in
sports (athlets), ( Ivarsson, A et al ,2014) .

Tips to improve physical health and Psychological well-being

Physical health and psychological wellbeing are interdependent and they sustain with Spiritual development,
with prayer and meditation enhancing energy levels and transform an individual to live peacefully, friendly,
happily with love and harmony in the society with values which is important for strengthened individual,
society, country and world. Doing exercise yoga, swimming, spending time with friends and family brings you a
sense of calm as happiness strengthens us.Sound mind, sound body helps you to sleep well and on average, 8
hours of sleep per night Irrespective of gender and age isessential, for maintaining good health. Early to bed
and early to rise makes a man healthy and wealthy. Avoid caffeine, alcohol, cigarettes, other substances and
heavy exercise stick to Balanced diet.

Qualities to wellbeing: PERMA i.e. 1) Positive Emotion, 2) Engagement, 3) Relationships, 4) Meaning and 5)
Achievement are five separate qualities constitute a set of positive emotional skills and attitudes that can lead
children to higher achievement and success in life, better physical health, better relationships, more resilience
against depression and anxiety, and even better conduct. (Dr. Martin Seligman, the “father” of positive
psychology)

Insight into a Human being and Psychological well-being

Each Human being has to nourish his body and spirit as God created man with mud and breathed the Holy
Spirit (Genesis2:8). As the spiritual life is neglected, human values (Infinity, Eternity, Silence, Peace, Unity,
Truth, Goodness, Knowledge, Power, Beauty, Love and Bliss) are reduced impacting Psychological wellbeing.
Hence People are suffering with the works of the flesh(Galathians-5:16-23), namely Adultery, Fornication,
Uncleanness, Idolatry, Licentiousness, Sorcery, Hatred, Contentious, Jealousies, Out bursts of wrath Selfish
ambitions, Dissensions, Heresies, Envy, Murders, Drunkenness, Revelries which drives the person away from
blissful life. Society Phasing Burning problems of the families like isolated and split- families due to jobs and
divorces; attention to carrier and money; neglected children and elders; increased-care centers and old age
homes.

Solutions from the Holy Bible to Psychological well-being

Integrate human life with the Spirit by Prayer Pluck the Fruits of Holy Spirit (Galathians-5:16-23) love, joy,
peace, kindness, faithfulness, goodness, gentleness long suffering, and self-control to guide, to light our path,
shine like sun and shower like rain. The problems of the individual, family and the society can be solved. Teach
a child how he should live, and he will remember it all his life. (Proverbs 22:6). Reverence for the lord gives
confidence and security to a man and his family. Do you want to avoid Death? Reverence for the lord is a
fountain of life (Proverbs14:26-27).Peace is what | leave with you; it is my own peace that | give you. | do not
give it as the world does. Do not be worried and upset; do not be afraid (John14; 27).

Conclusion

Parents, preachers and teachers must drive the children and youth to grow spiritually for Psychological well-
being, and to follow God’s new Commandment - Love one another as it is essential for every person’s
Psychological well-being since Love is eternal (I Corinthians 13:4-8).. As | have loved you, so you must love one
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another (John 13:34).For god loved the world so much that he gave his only son, so that everyone who
believes in him may not die but have eternal life(John 3:16).Love your life partner and children. You can forgive
a person if you love more and you can love if you forgive that person. Everyone have to avoid "Negative
values" which are rooted in ego, ignorance, and falsehood.
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ABSTRACT

Institutions of higher education have a major role to play in preparing the
younger generation for a propitious future. Apart from imparting quality education,
they need to instill high ethical values and practices amongst the student fraternity.
Most professionals have internally enforced codes of practice that members of the
profession must follow to prevent exploitation of the client and to preserve the
integrity of the profession. Ethics is the word that refers to morals, values, and
beliefs of the individuals, family or the society. The word has several meanings.
Basically it is an activity and process of inquiry. Secondly, it is different from non-
moral problems, when dealing with issues and controversies. Thirdly, ethics refers
to a particular set of beliefs, attitudes, and habits of individuals or family or groups
concerned with morals. Fourth, it is used to mean ‘morally correct’. The study on
ethics helps to know the people’s beliefs, values, and morals, learn the good and
bad of them, and practice them to maximize their well-being and happiness. It
involves the inquiry on the existing situations, form judgments and resolve the
issues. In addition, ethics tells us how to live, to respond to issues, through the
duties, rights, responsibilities, and obligations. In religion, similar principles are
included, but the reasoning on procedures is limited. The principles and practices
of religions have varied from to time to time (history), region (geography, climatic
conditions), religion, society, language, caste and creed.

Keywords: Professional Ethics, Education, Values, Teacher, Moral standards

Introduction §

Teaching is the noblest of all professions. Some professional organizations
may define their ethical approach in terms of a number of discrete components.
Typically these include: Honesty, Integrity, Transparency, Accountability,
Confidentiality, Objectivity, Respect, Obedience to the law, Loyalty. Professional
ethics encompass the personal, organizational, and corporate standards of behaviour
expected by professionals. In order to maintain there professional status, teachers
have to own certain responsibilities both as individual and as members of a
respectable profession. In this era of modernization and globalization, it seems like
India has lost its value based society and has been transformed into a materialistic
society. It is the result of thinking and behaviour of the human being. Now the crisis
is why this transformation took place and how we can set it back in place. Education
is the major agency that can be used to make any changes, hence if only the teacher
or management changes their mindset from commercialized ideas to value based
thoughts, can we set things right. This can be accomplished by setting examples to
others by living a life with values and ethics, for which one should be taught about
his profession and its ethics. Every profession is expected to evolve a set of ethical
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srinciples to guide the conduct and behaviours of its members. The ethical
orinciples provide the basis to differentiate between desirable and undesirable
~rofessional conduct and behaviour. Ethics deals with moral principles, which are
ssually accepted voluntarily by an individual or a group. The code of professional
-thics may be defined as a set of self imposed professional ideals and principles,
~ccessary for the attainment of professional excellence and self- satisfaction. A code
+f professional ethics is generally based on two principles, namely, professional
ntegrity and ideals of service to the society.

Objectives:

e To discuss the Need/importance Roles and responsibilities of the teacher:
Historical Perspective.

e To discuss the Concept of Professional Ethics.
e To discuss the Educational Implications.

Important Roles and Responsibilities of the Teacher Historical Perspective: In

-ncient India, the teacher enjoyed a very high status and position in the society. The
“ollowing hymn shows that the teacher was identified with the trinity of Gods for his
stellectual and  spiritual qualities: Guru Brahma guru Vishnu guru diva
\1aheshwarah, Guru Sakshathparam Brahma tasmay shri gurve namah (Reference for
‘e hymn) the teacher is essentially a spiritual being, who receives salutations
~enerally reserved for God and he is the embodiment of the Bliss. During the ancient
~eriod, there was no formal written code of conduct in India, especially for the
-=achers, but their duties and responsibilities are reflected in many ancient texts. The
w=acher taught the students by precept and by setting personal example- humility and
mplicity were his greatest virtues. Taittiriya Aranyaka states that the teacher must
1t his heart and soul in the act of teaching. According to the Satpatha Brahmana, the
—acher was bound to reveal everything to his pupil who at any rate lived with him.
«.atha Upanishad lays special stress on the indispensability of the teacher, who was
sxpected to be in possession of essential qualities, viz., profundity of learning,
“lairvoyant vision and intellectual regeneration. He was regarded as the builder, guide
=nd leader of the society. After the initiation ceremony, the preceptor treated the pupil
e his own son and considered it his sacred duty to impart intellectual and spiritual

-ducation of a higher order to his disciples. To command his pupils™ respect, he put
“h before them the ideal of high learning and excellent moral character. The
-—achers of medieval India, both in Madras as and Pathshalas continued to enjoy high
ocial, status and commanded respect from his pupils by virtue of their vast
<nowledge of the religious texts and their noble character. Later on, during the British
~<riod, the position of the teacher gradually declined due to the indifferent attitude
+nd defective educational policy of the East India Company and the British Crown
-wards the education of the Indians. The teacher was considered as a low paid
sovernment employee and, therefore, was not provided respectable services and
~orking conditions. A number of thinkers and educationists in modern India have

~«pressed their views concerning the roles and responsibilities of the teacher.

53



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY ADVANCED RESEARCH TRENDS
ISSN : 2349-7408
VOLUME IV IsSUE 2(2), SEPTEMBER, 2017

According to Swami Vivekananda, The only true teacher is he who can immediately
come down to the level of the students, and transfer his soul to the student’s soul and
see through the student’s eyes and hear through his ears and understand through his
mind. Such a teacher and none else can really teach. A teacher’s work should be
guided primarily by love and not by any selfish motive, such as money or name and
fame. The teacher should impart man-making and character-building education to his
students, through his good conduct and ideal behaviour. Tagore says, A teacher can
never truly teach unless he is still learning himself. A lamp can never light another
lamp unless it continues to burn its own flame. The teacher who has Professional
Ethics of Teachers in Educational Institutions come to an end of his subject, who has
no living traffic with his students, can only load their minds; he cannot quicken
them.” Mahatma Gandhi, (Young India, 24 January 1925) emphasized that ..the
teacher himself must possess the virtues that he wants to inculcate in the students.
This means that the teacher must practise these virtues himself, otherwise his words
will have no effect.” He further highlighted (Young India, April 1929) that ,the
teacher should be able to establish a heart to heart contact with the students...” The
teacher and the students should be in constant communication with each other. In fact,
the teachers have to fashion the hearts of the students rather than their brains. About
the ethical duties of the teacher, Sri Aurobindo says, “The teacher is not an instructor
or task-master; he is a helper and guide. His business is to suggest and not to impose.
He does not impart knowledge to him; he shows him how to acquire knowledge for
himself. He does not call forth the knowledge that is within, he only shows him where
it lies and how it can be habituated to raise to the surface.” From the above discussion,
it is evident that, from ancient India to the present day India, there is a difference in
the status and position of the teachers. The author claims that, this is due to the lack of
professional ethics in the teaching community and the Educational Institutions. First,
let us understand what it is and how we can nurture it. Concept of Professional Ethics:
Every profession, in order to regulate its terms, conditions, norms and quality of
service rendered, has its own professional ethics, which is different from general
ethics. In the term professional ethics, the word “ethics™ adds to the professional
obligation that a profession abides by. Professional ethics is a combination of two
words, Professional + Ethics. Here, Professional means an expert, specialized,
qualified, proficient, skilled, trained, practiced, certified. proficient, skilled, trained,
licensed, mature etc. So, Professional is a term denoting a level of knowledge and
skills possessed by an individual or required of an individual to perform an
assignment, that is attained through extensive education and training. Secondly, Ethics
means principles, morals, beliefs, moral principles, moral values, moral code etc.
Indeed the word Ethics is derived from the word Ethos, which means character. In this
way, Ethics is a science of character, habits of activity, or behaviour of human beings.
It evaluates human habits, character and voluntary determinations and discusses their
property or otherwise. In the words of Mackenzie, ,,Ethics can be defined as the study
of what is right or good in conduct Status of professional ethics as per the reviews
Over the past few decades, the need for making the teaching profession self-
regulatory, by evolving a code of professional ethics for teachers has been articulated
from time to time by various commissions and committees on education. In pursuance
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~f the recommendations of the National Policy on Education (1986, 1992), a Code of
Professional Ethics for Teachers was jointly developed by the NCERT and the All
India Federation of Primary and Secondary School Teachers™ Organizations. The
preamble to the code reiterates the resolve of the country’s teachers to uphold their
professional integrity. strive to enhance the dignity of the profession and to take
<uitable measures to curb professional misconduct. The professional obligations of a
-eacher relating to the following are included in the code: (1) Teacher in relation to the
pupils, Professional Ethics of Teachers in Educational Institutions (2) Teacher in
relation to parents and guardians, (3) Teacher in relation to the society and the nation,
(4) Teacher in relation to profession, colleagues and professional organizations, and
(5) Teacher in relation to the management and administration. Thirty principles
related to these areas of a teacher’s work serve as guidelines for the teachers™ conduct.
The primary source of these principles is the spirit of the constitution of our republic.
However, the obligations of a teacher enunciated in the scriptures of ancient and
medieval times, the views of educational thinkers and the thanking of various
~ducational commissions and committees have guided the content of the code. The
code highlights that a teacher is not only a purveyor of knowledge for the cognitive
development of pupils but is also a democratic and socializing agent, responsible for
helping children to gain social and emotional maturity and become useful and self-
supporting citizens. He is expected to teach the students after making a thorough
preparation, and refrain from accepting remuneration for coaching or tutoring his own
<tudents. He should be just and impartial to all his students irrespective of their caste,
-reed, sex, status, religion, language and place of birth. He should set a standard of
dress, speech and behaviour which should be worthy of example to the students;
ostablish cordial relations with parents and guardians of pupils; cooperate with the
head of the institution and with the management to ensure smooth running of the
institution in accordance with the prescribed norms; avoid making derogatory
<tatements about colleagues, children and their parents; and refrain from taking part in
activities which spread feeling of hatred or disaffection among different communities,
religious or linguistic groups. National Policy on Education (1986, 1992) had also
envisaged that the teacher organizations would also evolve a suitable mechanism for
the observance of the code by the teachers. There are reports that the code has been
discussed extensively in the meetings, seminars and workshops organized by the
teacher organizations and have been formally adopted by them. But suitable
mechanism for its observance is yet to be evolved, for which the National Council for
Educational Research and Training (NCERT) is providing professional assistance and
logistic support to the teacher organizations University Grants Commission (UGC) in
-ollaboration v/with A1FUCTO (All India Federation of University and College
Teacher Organization) formed a task force, which has prepared a code of professional
~thics for the University and College teachers (UGC, 1989). The report of the task
force adopted by the commission has been sent to all the University Vice Chancellors
and College Principals for its implementation. The preamble to the code reiterates that
the goal of higher education in our country is to produce leaders of society and
sconomy in all areas of manifold activities, with a commitment to the ideals of
patriotism, democracy, secularism, socialism, and peace. Higher education should

55



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY ADVANCED RESEARCH TRENDS
ISSN : 2349-7408
VoLUME IV IsSUE 2(2), SEPTEMBER, 2017

strive for academic excellence and progress of arts and science. In view of this, rights
and responsibilities of teachers are indicated in the code. The professional obligations
of a teacher in higher education institutions are enlisted in seven parts - 1) Teachers
and their responsibilities; 2) Teachers and the Students; 3) Teachers and colleagues:
4) Teachers and authorities; 5) Teachers and non-teaching staff, 6) Teachers and
guardians; and 7) Teachers and Society. Thirty-eight ideals related to these areas of a
teacher’s work serve as guidelines for a teacher’s professional behaviour. The
professional ethics, such as mobility, caste, age, inefficient Principals, locality from
where the teacher comes, and bureaucratic. This calls out for an assessment of
professional ethics prevailing in the country and to take measures to its adherence.
Educational Implications: If the teacher bears good professional ethics in relation to
his profession, the ethics are automatically transformed to the coming generations.
The deteriorating status of the profession will gain back its potential status. An
effective use of the professional ethics has the power to stop the so called terrorism in
the world. Professional ethics will help in the spread of peace and international
understanding across the Globe. Professional ethics will fight against Corruption and
lead to a Hygienic life.

Conclusion

We believe that a day will come soon, when all the people will have
sophisticated modern gadgets, western lifestyle and materialistic attitudes, but would
die for any sign of values in family and society at large. Instead, come lets join hands
and sow the seeds of moral ethics right now or else we will remain blind folded till the
end.
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illiteracy in our country. If each and every one of us from the teaching community
comes forward devotedly to work for this social cause, we can easily reach our aim
of freeing the nation from the shackles of illiteracy.

contribute to the conversation: try small groups, pairs, fishbowls, collaborative
groups, and micro-labs. Students who are usually quiet in class can sometimes be
motivated to participate through activities that involve writing, theatre, or art.

Teach students to Solve Conflicts

Conflict is part of life. In fact, conflict often makes life interesting and can
lead to greater understanding  and deeper connections between people.
Unfortunate]y, conflict in schools often causes dishamlony, fighting, or even
violence. That’s where social and emotional skill-building comes in. Having these
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* Teach active listening and practice to cut down on the number of conflicts.

*  When conflicts do arise, don’t brush them under the rug; use them as an
opportunity to teach skills and promote healthy relationships.

e Help students learn concrete problem-solving and negotiation strategies.
Teach them how to stand up for what they need without putting down the
other person in the conflict.

» Be aware that sometimes prejudice and stereotyping are the root causes of
conflict. To address this, integrate concepts of diversity and intercultural
understanding into your curriculum as much as possible.

Address Controversial Issues

We live in a world filled with controversy. It is all around us, and it is
compelling. Students are usually passionate about the hot topics of the day, and will
want to discuss them in school. Be both proactive and reactive: Bring up difficult or
controversial topics yourself, and also respond to their questions. If students’
questions come up at a moment when you don’t have time for a long conversation,
don’t just change the subject. Acknowledge the question and come back to it if you
can. Let the students know that nothing is off-limits. Be sure to bring parents into
the loop: Let them know what you’re doing and be sensitive about what topics
might hit particularly close to home.

Ask Essential Questions & Promote Dialogue

When you begin a new area of study, determine what students know and
don’t know by listing and analyzing their questions. Start off by discussing content
questions -- who, what, where, why. and when. But eventually get students to dig
deeper until they reach some “essential questions.” Help students explore their own
opinions as well as others” points of view. Do an “opinion continuum?”.

Develop Social Action Projects

Find ways to encourage your students to take action on issues that concern
them. This not only fosters active citizenship and builds students’ leadership skills,
it provides an antidote to feelings of powerlessness or apathy. Actions can range
from activist projects like letter writing, protesting, or testifying, to service-oriented
projects like raising money or working at a local organization to help a group of
people. Making the leap from investigation to action can be a powerful experience
for young people.

Measuring Social Responsibility

Socially responsible citizenship has long been an important school purpose,
but teachers and schools have cut back on developing citizenship skills because
accountability sanctions now rely solely on academic test scores. A widening
achievement gap in social responsibility and other curricular areas, particularly in
schools serving disadvantaged students, can only impede the equity goals of U.S.
education. Some precedents suggest ways we might measure social responsibility in
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school. Early National Assessment of Educational Progress (NAEP) scores reported
on how students were developing social responsibility and other citizenship skills
and on their character development, emotional and physical health, and basic
academic proficiency. In England, an accountability system for schools has

combined testing with school visitation, in which inspectors judge a broad range of
outcomes.

The Schools We Mean to Be

Most students think about social justice issues, whether schools encourage
this focus or not, and they look to the adults in their lives to help them decide what
to do about them. Educators should encourage authentic conversations about
difficult issues, embrace the question, What can we do about it? and teach students
to act. Teachers can introduce students to social justice by having them write a
Social Action Autobiography, which will help clarify how the students have acted
for the good of others in the past. Students can read books that highlight how young
people have solved social problems, and they can collaborate on projects locally.
nationally, or internationally. Including social justice projects in the social studies
curriculum develops skills that are fundamental to a rigorous standards-based
education.

The Window into Green

The goal of environmental education is to create a citizenry that is
knowledgeable about the biophysical environment, aware of ways to help solve
environmental problems, and motivated to work toward their solution. Today
environmental issues are more complex and urgent than ever, but the schools have
not met the challenge of preparing young people to make good decisions about
these issues.

Democracy at Risk

Students can learn the habit of democracy through observation and
imitation and in coursework that requires them to reflect on practice, read what
others have thought, and develop alternative ideas. Schools need to scour the day
for options that should belong to both learners and teachers as they practice the
trade of democracy. .

Lighting the Moral Imagination

Teachers encourage students to make connections between the Holocaust
and other periods in history characterized by violent repression and the choices.
students will confront in their own lives. Facing History's materials and lessons
follow a sequence of study that guides learners through five stages: forming
identity; exploring membership; studying history; exploring judgment, memory and
legacy; and choosing participation.
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Unlearning the Lessons of Privilege

Howard conducted a six-year study of how students in four elite schools
viewed their place in the world and their roles as learners and citizens. Howard
suggests ways teachers might communicate alternative lessons. His strategies
include: (1) model honesty and acceptance of failure; (2) encourage openness to
diverse perspectives; (3) connect to students' enthusiasms; (4) encourage
collaboration; and (5) develop students' critical awareness of the world outside their
privileged group.

Schools of Conscience

At a time when the United States faces unprecedented challenges at home
and abroad, public schools must do far more to prepare young people to be engaged,
ethical advocates of "liberty and justice for all." This article explores what makes
some people behave ethically—even at the risk of their own lives—and asserts that
developing moral habits of the heart is the central mission of schools. It describes
"schools of conscience" that support students in their search for meaning while
teaching them the civic principles and virtues necessary for sustaining the common
good in a democracy.

Obstacles to citizenship and social responsibility in schools

"We don't believe in politics," a Virginia high school student wrote recently
in a prize-winning essay for The Nation. She undoubtedly speaks for many young
people (as well as plenty of adults) who feel powerless in a world of overwhelming
problems and cynical, often with good reason, about politics and politicians. A
teacher who seeks to develop socially responsible citizens will not have an easy
time. But turned-off students are not the only challenge. Others may include:

. curricula that provide neither guidance on how to promote socially
responsible citizenship nor the time necessary for it

. administrators who may be more corncerned with orderly classrooms than
with thesubstance of the teaching and learning that takes place in them

. teachers whose view of citizenship and social responsibility is confined to
flag pledges, voting, philanthropy., completing assignments and obedience

. teachers who are fearful about promoting active citizenship (sometimes
with good reason)

° parents and community members who think a school's primary function is
to get students to memorize facts and score well on tests so they can get
into college.

. parents and community members who may protest student involvement in
controversial public issues.
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Conclusion

What will be gain by being a part of this social responsibility?

An exciting, never-to-be-forgotten adventurous journey.

The enormous satisfaction of helping disadvantaged children and
knowing that we made a difference to them.

The ability to set challenges for ourselves and the contentment of
achieving them.

New skills, more confidence, creativity and a greater understanding of
different sections of the society.

Invaluable personal and professional development.

We also gain self confidence to push ourselves to our own limit to make
children smile.

To see our vision of a literate, educated and skilled generation of the
‘Have Nots’ come alive within our lifetime.

An entry in our resume that will put us head and shoulders above most
others in the job market.

And the best of all- An unforgettable experience!

Not to forget that we have a hand in shaping a better generation of young
India

8 tips for a teacher

Don’t tell the student “slow down™ or “just relax™
Don’t complete words for the student or talk for him or her.

Help all members of the class learn to take turns talking and listening. All
students — and especially those who stutter — find it much easier to talk
when there are few interruptions and they have the listener’s attention.

Expect the same quality and quantity of work from the student who
stutters as the one who doesn’t.

Speak with the student in an unhurried way, pausing frequently.

Convey that you are listening to the content of the message, not how it is
said.

Have a one-on-one conversation with the student who stutters about
needed accommodations in the classroom. Respect the student’s needs.
but do not be enabling.

Don’t make stuttering something to be ashamed of. Talk about stuttering
just like any other matter.
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Chemical Biology
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Abstract: .

Chemical biology is a scientific discipline spanning the fields of chemistry, biology,
and physics. It involves the application of chemical techniques, tools, and analysis,
and often compounds produced through synthetic chemistry, to the study and
manipulation of biological systems. Chemical biologists attempt to use chemical
principles to modulate systems to either investigate the underlying biology or create
new function. Research done by chemical biologists is often closer related to that of
cell biology than biochemistry. Proteomics investigates the proteome. Biochemists study
the chemistry of bio molecules and regulation of biochemical pathways within cells
and tissues, e.g. cAMP or ¢cGMP, while chemical biologists deal with novel chemical
compounds applied to biology.

Key words: Techniques, Research, bio molecules
Introduction

Some forms of chemical biology attempt to answer biological questions by directly probing living
systems at the chemical level. In contrast to research using biochemistry, genetics, or molecular
biology, where mutagenesis can provide a new version of the organism or cell of interest, chemica!
biology studies probe systems in vitro and in vivo with small molecules that have been designed for
a specific purpose or identified on the basis of biochemical or cell-based screening. Chemica’"
biology is one of many interfacial sciences that are characteristic of a general trend away from
older, reductionist fields toward those whose goals are to achieve a description of scientific holism
In this sense, it is related to other fields such as proteomics. Chemical biology has scientific, historica:
and philosophical roots in medicinal chemistry, supramolecular chemistry (particularly host-guest
chemistry), bioorganic chemistry, pharmacology, genetics, biochemistry, and metabolic engineering.

Proteomics

Proteomics investigates the proteome, the set of expressed proteins at a given time under defineé
conditions. As a discipline, proteomics has moved past rapid protein identification and has developed
into a biological assay for quantitative analysis of complex protein samples by comparing protem
changes in differently perturbed systems. Current goals in proteomics include determining protem
sequences, abundance and any post-translational modifications. Also of interest are protein-protess
interactions, cellular distribution of proteins and understanding protein activity. Another importas
aspect of proteomics is the advancement of technology to achieve these goals.
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Enrichment techniques

Samples for Proteomics contain a myriad of peptide sequences, the sequence of nterest may be
highly represented or of low abundance. However, for successful MS analysis the peptide should
be enriched within the sample. Reduction of sample complexity is achieved through selective
enrichment using affinity chromatography techniques. This involves targeting a peptide with a
distinguishing feature like a biotin label or a post translational modification. Interesting methods
have been developed that include the use of antibodies. lectins to capture glycoprotein’s, immobilized
metal ions to capture phosphorylated peptides and suicide enzyme substrates to capture specific
cnzymes.

Affinity tags

Chemical synthesis of affinity tags has been crucial to the maturation of quantitative proteomics.
iTRAQ, Tandem mass tags (TMT) and Isotope-coded affinity tag (ICAT) are protein mass-tags
that consist of a covalently attaching group. a mass (isobaric or isotopic) encoded linker and a
handle for isolation. Varying mass-tags bind to different proteins as a sort of footprint such that
when analyzing cells of differing perturbations, the levels of cach protein can be compared relatively
after enrichment by the introduced handle. Other methods inchude STLAC and heavy isotope labelling.
These methods have been adapted to identify complexing proteins by labelling a bait protein, pulling
it down and analyzing the proteins it has complexed.

Enzyme probes

To investigate enzymatic activity as opposed to total protein, activity-based reagents have been
developed to label the enzymatic ally active form of proteins (see Activity-based proteomics). For
example, serine hydrolase-and cysteine protease-inhibitors have been converted to suicide inhibitors.
This strategy enhances the ability to selectively analyze low abundance constituents through direct
targeting. Structures that mimic these inhibitors could be introduced with modifications that will aid
proteomic analysis- like an identification handle or mass tag.

Glycobiology

While DNA, RNA and proteins are all encoded at the genetic level, there exists a separate
system of trafficked molecules in the cell that are not encoded directly at any direct level: sugars.
Thus. glycobiology is an area of dense research for chemical biologists. For instance, live cells can
be supplied with synthetic variants of natural sugars in order to probe the function of the sugars in
vivo. Carolyn Bertozzi, previously at University of California, Berkeley, has developed a method
for site-specifically reacting molecules the surface of cells that have been labelled with synthetic
sugars.

Combinatorial chemistry

Chemical biologists used automated synthesis of many diverse compounds in order to experiment
with effects of small molecules on biological processes. More specifically, they observe changes in
the behaviours of proteins when small molecules bind to them. Such experiments may supposedly
lead to discovery of small molecules with antibiotic or chemotherapeutic properties. These
approaches are identical to those employed in the discipline of pharmacology.
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Molecular sensing

Chemical biologists are also interested in developing new small-molecule and bio molecu ! -
based tools to study biological processes, often by molecular imaging techniques. The ficld
molecular sensing was popularized by Roger Tsien's work developing calcium-sensing fluoresces
compounds as well as pioneering the use of GFP, for which he was awarded the 2008 Nobel Pri--
in Chemistry. Today, rescarchers continue to utilize basic chemical principles to develop ne¢
compounds for the study of biological metabolites and processes.

SiRNA-A tool in chemical biology

- SiRNA or small interfering RN As owe their origins to the difficulties the scientific commun:-
faced utilizing classical and reverse genctics methods in studying gene expression. Disrupting gene:
to study their functions is not always optimal: neither is mapping mutations back to their genes eas
The whole process is expensive as well as time-consuming, which is why a lot of effort has bee-
devoted to develop methods to silence gene expression in sequence specific manner using nucle: -
acids. They have the potential to be powerful tools in the field of chemical biology to study 1+
chemistry of gene expression in therapeutic targets of bacteria and viruses.

Employing biology

Many research programs are also focused on employing natural bio molecules to performa tas-
or act as support for a ncw chemical methed or material. In this regard, researchers have show -
that DNA can serve as a template for synthetic chemistry, self-assembling proteins can serve as -
structural scaffold for new materials, and RNA can be evolved in vitroto produce new catalyi::
function.

Protein misfolding and aggregation as a cause of disease

A common form of aggregation is long, ordered spindles called amyloid fibrils that are implicate:
in Alzheimer's disease and that have been shown to consist of cross-linked beta sheet regions
perpendicular to the backbone of the polypeptide. Another form of aggregation occurs with prios
proteins, the glycoproteins found with Creutzfeldt-Jakob diseaseand bovine spongifor
encephalopathy. In both structures, aggregation occurs through hydrophobic interactions and wat=:
must be excluded from the binding surface before aggregation can occur. A movie of this process
can be seen in "Chemical and Engineering News". The discases associated with misfolded proteins
are life-threatening and extremely debilitating, which makes them an important target for chemica
biology research.

Chemical synthesis of peptides

In contrast to the traditional biotechnological practice of obtaining peptides or proteins by isolatic=
from cellular hosts through cellular protein production, advances in chemical techniques for the
synthesis and ligation of peptides has allowed for the total synthesis of some peptides and proteins
Chemical synthesis of proteins is a valuable tool in chemical biology as it allows for the introducti
of non-natural amino acids as well as residue specific incorporation of "posttranslational modification=
such as phosphorylation, glycosylation, acetylation, and even ubiquitination.
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Protein design by directed evolution

One of the primary goals of protein engineering is the des:gn of novel peptides or proteins with
a desired structure and chemical activity. Because our knowledge of the relationship between
primary sequence, structurc. and function of proteins is limited. rational design of new proteins with
cnzymatic activity is extremely challenging. Directed evolution, repeated cycles of genetic
diversification followed by a screcning or selection process. can be used to mimic Darwinian evolution
in the laboratory to design new proteins with a desired activity.

Several methods exist for creating large libraries of sequence variants. Among the most widely
used are subjecting DNA to UV radiation or chemical mutagens, error-prone PCR. degenerate
codons. or recombination. Once a large library of variants is created, selection or screening techniques
are used to find mutants with a desired attribute. Common sclection/screening techniques include
fluorescence-activated cell sorting (FACS), mRNA display, phage display, or in vitro
compartmentalization. Once uscful variants are found. their DNA sequence is amplified and subjected
to further rounds of diversification and selection. Since only proteins with the desired activity are
sclected. multiple rounds of directed evolution lead to proteins with an accumulation beneficial
traits.

Use in biological systems

As mentioned above, the usc of bio orthogonal reactions to tag bio molecules requires that one
half of the reactive "click" pair is installed in the target molecule, while the other is attached to an
optical probe. When the probe is added to a biological system, it will selectively conjugate with the
target molecule.

The most common method of installing bio orthogonal reactivity into a target bio molecule is
through metabolic labelling. Cells are immersed in a medium where access to nutrients is limited to
synthetically modified analogues of standard fucls such as sugars. As a consequence, these altered
bio molecules are incorporated into the cells in the same manner as their wild-type brethren. The
optical probe is then incorporated into the system to image the fate of the altered bio molecules.
Other methods of fictionalization include enzymatic ally inserting azides into proteins, and synthesizing
phospholipids conjugated to cyclooctynes Discovery of bio molecules through met genomics

The advances in modern sequencing technologies in the late 1990s allowed scientists to investigate
DNA of communities of organisms in their natural environments, so-called "eDNA", without culturing
individual species in the lab. This met genomic approach ecnabled scientists to study a wide selection
of organisms that were previously not characterized due in part to an incompetent growth condition.
These sources of eDNA include. but are not limited to., soils, ocean, subsurface, hot springs.
hydrothermal vents, polar ice caps, hyper saline habitats, and extreme pH environments. Of the
many applications of met genomics, chemical biologists and microbiologists such as Jo Handelsman.
Jon Clardy, and Robert M. Goodman who are pioneers of met genomics, explored met genomic
approaches toward the discovery of biologically active molecules such as antibiotics.
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Protein phospharylation

Posttranslational modification of proteins with phosphate groups has proven to be a key regulats
step throughout all biological systems. Phosphorylation events, either phosphorylation by protes
kinases or dephosphorylation by phosphatases, result in protein activation or deactivation. Th
events have an immense impact on the regulation of physiological pathways, which makes
ability to dissect and study these pathways integral to understanding the details of cellular process
There exist a number of challenges-namely the sheer size of the phosphoprotcome, the fleet:
nature of phosphorylation everts and related physical limitations of classical biological and biochem:
techniques-that have limited the advancement of knowledge in this arca. A recent review provi
a detailed examination of the impact of newly developed chemical approaches to dissecting a
studying biological systems both in vitro and in vivo.

Metal complexes in medicine

Metal complexes have many characteristics that can be advantageous in drug design.
comparison to organic-based medicines, metal complexes have many mere Coordination Numbes
geometries, and oxidation/reduction states that can be used to make structures that interact w
targets in unique ways unavailable to most organic molecules. In addition, the cationic meta
advantageous in complexing with charged targets within biological systems like the phosph
backbone of DNA. Targets of metal-based medicines include DNA, proteins, and enzymes. £
target tupe is described in turn below.

3

Metal complexes targeting DNA

DNA has been the primary target of metal complexes due to the ability of cationic me
interacting with the anionic backbone of DNA. The anticancer chemotherapy drug cisplatin covales
binds to DNA, which disrupts transcription and leads to programmed cell death. Assuming eas
detection, cisplatin cures almost all cases of testicular cancer. This drug, however, has severe s
effects and great effort is being made to improve drug delivery including attachment to sing
walled carbon nanotubes, encapsulation in proteins cages, among other clever strategies.

Another major effort for anticancer metal-based drugs centres around stabilization of the
quadruplex of DNA. In general, these drugs have a non-covalent interaction with the G-quadrup®
as well as a planar positively charged structure.

Metal complexes targeting enzymes and proteins

Though DNA has been a primary target for inorganic medicines, enzymes, and proteins also
be modulated through interactions with these compounds. Metal complexes can interact with
amino acids with the highest reduction potential (histidine, cysteine, and selenocysteine). Met
used in such complexes include gold, platinum, ruthenium, vanadium, cobalt and others. Sev
new potential therapeutic complexes are currently in the process of discovery and investigatios

Chemical approaches to stem-cell biology

Advances in stem-cell biology have typically been driven by discoveries in moleculer biols
and genetics. These have included optimization of culture conditions for the maintenance
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differentiation of pluripotent and multipotent stem-cells and the deciphering of signaling circuits that
control stem-cell fate. However, chemical approaches to stem-cell biology have recently received
increased attention due to the identification of several small molecules capable of modulating stem-
cell fate in vitro. A small molecule approach offers particular advantages over traditional methods
in that it allows a high degree of temporal control. since compounds can be added or removed at
will, and tandem inhibition/activation of multiple cellular targets.

Fluorescence for assessing protein location and function
Fluorophores and techniques to tag proteins

Organisms are camposed of cells that, in turn, are composed of macromolecules, ¢.g. proteins,
ribosomes, etc. These macromolecules interact with each other, changing their concentration and
suffering chemical modifications, The main goal of many biologists is to understand these interactions,
using MRI, ESR, electrochemistry, and fluorescence amon g others. The advantages of fluorescence
reside in its high sensitivity, non-invasiveness, safe detection, and ability to modulate the fluorescence
signal. Fluorescence was observed mainly from small organic dyes attached to antibodies to the
protein of interest. Later, fluorophores could directly recognize organclles, nucleic acids, and
important ions in living cells.

Applications of DNA microarrays in chemical biology

Planar surfaces functionalized with single- or double-strand nucleic acids have enabled researchers
to address a varicty of salient biological and biochemical questions in recent years. The general
architecture of modern DNA microarrays reflects the historical progression from the sequence-
specific probing of whole chromosomes immobilized on glass slides (as early as 1961 with fluorescent
i situ hybridization) and the low-density porous membrane arrays available since the early 1990s,
to the high-density (102-104 features/mm?2) solid support platforms that exist tocay. The massively
parallel processing capabilities of these picomolar-range contemporary arrays provide for the
generation of large data sets and multiplexed analysis. Furthermore, several top-down and bottom-
up assembly methodologies provide researchers with the option for "in-house" production of arrays
from custom oligonucleotide libraries or the use of commercial genome chips, notably those developed
by Affymetrix and Agilent Technologies.

Conclusion

Chemical Biology Approaches to Characterize Protein Targets. Affinity chemo proteomics can be

used to identify the targets of compounds that have shown activity in a phenotypic or pathway

screen. Mutagensis is important target validation approach is to generate a catalytically-dead target
protein to tease apart the role of the enzymatic and scaffolding functions Genotype-tissue expression
project (GTEX) has generated a database of mRNA expression levels across multiple tissues.

Metabolomics in combination with clickable chemical reporters can enable chemo proteomic methods
to be applied to substrate identification, as shown recently for protein lipidation. The development of
a computational protein design method, metamultistate desi gn. enables the design and validation.
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ABSTRACT

Though our India is progressing successfully in Science and Technology it is phasing problems in humanitarian

point of view due to the deteriorating human values. Parents, preachers and teachers have to play a vital role in
driving the children and youth into the path to lead blissful life by fulfilling the spiritual life. They must remember that their prime duty is to
enlighten the young minds for the healthy and prosperous society i.e. the god's kingdom. One shall guide and transfer the blessings of the
god Almighty to thousands of generations as a legacy but not the curse which suffers four generationsin all aspects.

INTRODUCTION:

Though our India is progressing successfully in Science and
Technology it is phasing problems in humanitarian point of view
due to the deteriorating human values. Parents, private Educational
Institutes are forgetting that ~"The aim of education is the
knowledge, not of facts but of values (William S. Burroughs); by
which character is formed, strength of mind is increased, the
intellect is expanded, and one can stand on one's own feet (Swami
Vivekananda)"and neglecting the languages meant for imparting
moral values. So Government has introduced Ethics and Human
Values also as a subject at Intermediate and under graduate level.
Thereis an urge to concentrate on the development of spiritual and
human values in the society. Values are born internally by imparting
spiritual Knowledge.

InsightintoaHuman being:

Each Human being has to nourish his body and spirit as God created
man with mud and breathed the Holy Spirit (Genesis2:8). But least
importance is given to the spiritual life than that of physical life.
Hence there is reduction in the human values. Life values derive
from 12 eternal values of existence which constitute the unique
properties of pure spiritual consciousness: Infinity, Eternity, Silence,
Peace, Unity, Truth, Goodness, Knowledge, Power, Beauty, Love and
Bliss. Out of these 12, 1200 or 12,000 values arise. Each of these
values expresses one aspect or dimension of a higher spiritual
principle in life. For example, all values related to integrity, honesty,
accuracy and objectivity issue from Truth. All values issuing from
goodwill, benevolence, compassion and magnanimity issue from
Goodness.

Indian spiritual tradition:

In the Indian spiritual tradition, the ultimate spiritual reality is
referred to as Sat-Chit-Ananda or Being-Consciousness-Bliss. The
ultimate spiritual reality is pure Being. The Being is Conscious. The
Consciousness of that Being is Bliss. Infinity, Eternity, Peace, Silence,
Unity and Truth are aspects of pure Being. Knowledge, Goodness
and Power are aspects of Consciousness. Beauty, Love and Joy are
the aspects of Bliss.

Suffering with the works of the flesh (Galathians-5:16-23):
People are suffering with the works of the flesh, namely Adultery,
Fornication, Uncleanness, Idolatry, Licentiousness, Sorcery, Hatred,
Contentious, Jealousies, Out bursts of wrath Selfish ambitions,
Dissensions, Heresies, Envy, Murders, Drunkenness, Revelries which
drives the person away from blissful life.

The individuals are longing for love, peace, happiness, friendship;
becoming victims of unrest, depression, aggravation, stress; lacking
proper relationship with god and family; afflicted with increased -
cheating, scorning; suicidal attempts are increasing because of
banterloneliness.

Society Phasing Burning problems of the families like isolated and
split- families due to jobs and divorces; attention to carrier and
money; neglected children and elders; increased-care centers and
old age homes; incurable diseases; drunkenness, drug-addiction
and adultery .The society is becoming shoddier with depleted
values and practicing bribery at all levels, over exploiting, giving
more importance to artificial things than that of the humanity
because of breaking god's laws.

Without values or beliefs, we would be mechanical-like beings,
driven here and there by the vicissitudes of life. Without values, we
would be creature-like, compelled to action solely by our urges and
passions. In this inhuman existence, there would be little
consideration for truths we hold dear, let alone implement them to
ennoble and enrich our lives. In this reality devoid of values, we
would live unconscious lives, without meaning or purpose. On the
other hand, when we take to values, we live a purposeful and
dynamicexistence --i.e.we become truly human.

Values are actually a very special power in the universe. Values are
actually spiritual skills — a divine gift that comes to us from the
infinite Source of things. The highest of principles -- such as
Oneness, Love, Beauty, and others -- descend from the heavens, and
are reinterpreted as values by our minds. For example, the spiritual
principle of Oneness is recognized by our minds as values of
cooperation, integration, teamwork, and others, great human
values. Likewise, the universal principle of Love expresses through
values of goodness, selflessness, self-givingness, openness,
tolerance, respect for others; while Oneness, Love, Beauty, and Truth
are some of higher spiritual values that they derive from. At certain
points, the human and spiritual values come together and blend
into one another, expressing through spiritualized human values
such as selflessness, self-givingness, and gratitude.

The last twenty-five years has seen an explosion in an interest in
values. Tom Peters' book 'In Search of Excellence' started the ball
rolling for values in the workplace. Religious leaders speak of family
values, nations speak of moral values, spiritual teachers speak of the
highest values of gratitude, benevolence, and self-givingness; even
self-surrender to the Divine. Values drive us, motivate us, move life,
move us forward -- enabling progress even evolution. Values are
what enable life to take the Next Step -- whether they drive our own
individual lives in a positive direction; improve the economic, social,
and cultural conditions of a nation; or move society forward in its
never-ending ascending path of progress.

Values Origin - from Life and from Spirit:

Society acquires values by experience and passes them on to future
generations as cultural guidelines for action. They discover that
cleanlinessis essential for heath. Punctuality and regularity of action
are essential for success in agriculture. Honesty and truthfulness are
essential in trade. Loyalty and patriotism are essential for the

GJRA

- GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 114



VOLUME-6, ISSUE-9, Special Issue September-2017 « ISSN No 2277 - 8160

integrity and defense of the community. Responsibility, generosity
and self-sacrifice are the bedrocks of the family.

Powers of Values to Accomplish:

Values enhance accomplishment. Cleanliness attracts prosperity;
Punctuality regularizes our activities to use time in a best way.
Efficiency improves conversion of energy into result with
perfection or Quality enhances economic status and gains
attention. Harmony improves coordination and prevents the
scattering of energies necessary for accomplishment. Honesty
makes a person reliable and thereby brings more clients. Freedom
helps to bring out the creativity helps bring out new ideas and
opportunities so that progress keeps growing. Discipline Helps to
control and channelize activities and energies without wastage.
Authority helps accomplish by extracting work through
unquestioned obedience. Soft speech helps by conserving energy.
Trust gives more opportunities for people to interact and work
together. Safety at the work place improves productivity.
Organization coordinates and connects people, money, market,
technology and product. Systems makes routine work fall into a
pattern and thereby speeds up work. Secrecy ensures
accomplishment by keeping confidential matters under cover. Hard
work energizes the physical plane where results come. (N. Asokan,
MSS).

Solutions from the Holy Bible to establish values-Prayer:

To establish these values in one's life is a full-time pursuit, which is
prayer. It is to integrate human life with the Spirit. Prayer with
praising and love gives strength and spirit, grace, protection, light,
blessings.

Fruits of Holy Spirit (Galathians-5:16-23):

Holy Spirit guides us, lights our path, shines like sun and showers like
rain and gives the fruits like love, joy, peace, kindness, faithfulness,
goodness, gentleness long suffering, and self-control. The problems
oftheindividual, family and the society can be solved.

Ten Commandments to restore the values to lead blissful life (Exodus,
20:3-17):

1. Worship no god but me. You shall have no other Gods before
me.

2. Youshall not make yourselfany carved image, or any likeness of
anythingisin heaven above, or thatisin earth beneath, orthatis
in the water under the earth. You shall not bow down to them
nor serve them. For |, the LORD your God, am a jealous God,
visiting the iniquity of the fathers on the children to the third
and the fourth generations of those who hate me; but showing
mercy to thousands, to those Who love me and keep my
commandments.

3. Youshall not take the name of the LORD your God in vain, for the
LORD will not hold him guiltless who takes His name in vain.

4. Remember the Sabbath day, to keep it holy. Six days you shall

laborand do all your work, but the seventh day is the Sabbath of

the LORD your GOD. Inityou shall do no work, you, noryour son,
nor your daughter, nor your manservant, nor your maidservant,
nor your cattle, nor your stranger who is within your gates. Forin
six days the LORD made the heaven and the earth, the sea, and
all thatis in them, and rested on the seventh day. Therefore the

LORD blessed the Sabbath day and hollowed it.

Honor your father and your mother; that your days may be long

uponthelandwhich the LORD your Godisgivingyou.

You shallnot murder.

You shall not commitadultery.

Youshallnot steal.

Youshall not bearfalse witness against your neighbor.

0. You shall not covet your neighbor's house; you shall not covet

your neighbor's wife, or his manservant, or maidservant, or his
ox, or hisdonkey, oranything that is your neighbors.

L4
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If you obey the Lord your God and do everything he commands he
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will make you his own people as he has promised. Then all the
people on earth will see that the Lord has chosen you to be his own
people, and they will be afraid of you. The Lord will give you many
children, many cattle, and abundant crops in the land that he
promised your ancestors to give you. He will send rain in season
from his rich store house in the sky and bless all your work, so that
you will not have to borrow from any. The Lord your God will make
you the leader among the Nations and not a follower; you will
always prosper and never fail if you obey faithfully all his commands
thatlam giving you today (Deuteronomy 28:9-13).

We can develop spiritual powers like Harmony, Self-Givingness,
(spiritual) Peace, Equality, (divine) Beauty, (divine) Love, Truth,
Integral Knowledge, and others. We know of practical values in life
like honesty, self-reliance, openness, tolerance, organization,
maximum utilization, attention, continuous improvement,
simplicity, respect for the individual, etc. We can associate each
human value to their appropriate spiritual power.

Responsibilities of parents, preachers andteachers:

They must be ideal in following the God's laws; their Word with
god's Holy Spirit must show the light and must work like salt to the
children and youth to practice in their life because Lord is full of
compassion and pity, not easily angered and shows great love and
faithfulness. He keeps his promise for thousands of generations and
forgive evil and sin; but he will not fail to punish children and
grandchildren to the third and fourth generation for the sins of their
parents (Exodus34:6-8).Hence each individual must be aware of
these things and must Passover the blessings of the Lord to the next
generations but not the curse. Moreover cowards, traitors, perverts,
murderers, the immoral, those who practice magic, those who
worship idols, and all liars - the place for them is the lake burning
with fireand Sulphurwhich is the second death(Revelation 21:8).

Responsibilities of anindividual:

God's new Commandment - Love one another. As | have loved you,
so you must love one another (John 13:34).For god loved the world
so much that he gave his only son, so that everyone who believes in
him may not die but have eternal life(John 3:16).Love your life
partner and children. Love is patient and kind; it is not jealous or
conceited or proud; love is not ill-mannered or selfish or irritable;
love does not keep a record of wrongs; love is not happy with evil,
but is happy with the truth. Love never gives up; and its faith, hope,
and patience never fail. Love is eternal (| Corinthians 13:4-8).You can
forgive a person if you love more and you can love if you forgive that
person.Train up the youth the way they should go.

CONCLUSION:

By fulfilling the spiritual life every one can lead blissful life and one
shall guide and transfer the blessings of the god almighty to
thousands of generations as alegacy but not the curse which suffers
four generations in all aspects. Parents, preachers and Teachers
must remember that their prime duty is to enlighten the young
minds for the healthy and prosperous society i.e. the god's
kingdom.

Children, it is your duty to obey your parents, for this is the right
thing to do. ““Respect your father and mother” is the first
commandment that has a promise added: so that all may go well
with you, and you may live a long time in the land. Parents do not
treat your children such away as to make them angry. Instead, bring
them up with Christian discipline and instruction.

Slaves obey your human masters with fear and trembling; and do it
with a sincere heart, as though you were serving Christ
(god).Remember that the Lord will reward everyone, whether slave
or free, for the good work he does.

Masters behave in the same way towards your slaves and stop using
threats. Remember that you and your slaves belong to the same
Master in the heaven, who judges everyone by the same standard
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(Ephesians 6:1-9).
Everyone have to avoid "Negative values" which are rooted in ego,
ignorance, and falsehood.
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ABSTRACT Because of gender inequality millions of women and girls even small children at least one among three around the

world are subjected to deliberate violence without discrimination of race, culture, region not only by both genders.
The facilities of the Internet, mobile information and communications technologies (ICTs) and the social media paved new ways to target
them easily and quickly. Cyber savagery against women and girls became a global problem with serious implication for societies, economies
and person's life. Hence, steps should be taken at the international level to provide a complete justice to the victims by way of compensatory
remedy and offenders to be punished with highest type of punishment to anticipate the criminals of cyber crime (Dhawesh Pahuja); and to
achieve sustainable development that puts gender equality and the empowerment of women. Records and daily news revealing the
physical and sexual harassment phased by some Women publicly, exposed to trauma and loss without complaint inside the walls routinely.

Sarojini Chiluvuri
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Introduction

Cyber savagery against women and girls and marginalized genders
and sexualities is rampant, in contrast to Internet's initial premise of
equal opportunity and neutrality, as elsewhere in the world because
today's flawed internet reflects the offline world we live in, where
women and marginalized communities are abused, harassed,
threatened, stalked and violated on a daily basis. Cyber savagery
against women and girls increased at global level hence effective
legal and social controls to prevent attitudes and criminal behavior
online; implementation of laws and passing new resolutions,
amendments is necessary to protect and to empower younger
generations from the culprit. International and national laws and
trans-national collaborative alliances are slowly evolving. As 57% of
American women are experiencing online harassment A collective
global effort, led by the United Nations system, has put in place the
pillars for a 21st century sustainable development paradigm that
include a goal on gender equality priorities for the next 15 years,
which places women's access to technology for theirempowerment
asone of the coreindicators for progress.

Types of Cyber gery agai

Various cyber savageries committed against individuals and society
at large specially targeting women are Harassment via e-mails
(blackmailing, threatening, bullying, and even cheating via email
creating problem quite often when posted from fake ids.), Cyber-
stalking("pursuing stealthily";following a person's movements
across the Internet by posting messages (sometimes threatening)
on the bulletin boards, entering the chat-rooms frequented by the
victim, constantly bombarding the victim with emails etc.), Cyber
pornography(pornographic websites; pornographic magazines),
Defamation(publishing defamatory matter about someone on a
website or sending it as e-mails to all of that person's friends.),
Morphing(editing the original picture by unauthorized user or fake
identity again re-posted/uploaded on different websites by
creating fake profiles) and Email spoofing(misrepresentsits origin).

ImpactofCybersavagery againstwomen

It is an adverse impact on the exercise of and advocacy for free
speech, a fundamental right and its preservation requires vigilance
by everyone, online and offline, hence the establishment of a Cyber
Civil Rights Initiative (CCRI) through international collaboration is
necessary to ensure a safe Internet moreover the Human Rights
Council's recognition that human rights apply offline as well as
online.

Threats of rape, death, and stalking put a premium on emotional
bandwidth and put a stress on financial resources directly or
indirectly as needs for health care, judicial and social services rise
and productivity goes down with the sense of peace and security

However, somereported and succeeded in punishing the culprit focusing light to stop and to fight against.

required for business to thrive.

Fewer women than men access the Internet today, 450 million new
female Internet users could come online within the next three years.
(Intel's 2013 report, "Women and the Web'). Hence Ellen Pao, (on
February, 2015) former CEO of the online forum Reddit expressed
grave concerns about the tensions between balancing freedom of
expression with privacy and protection of Internet users.

Cyber gery agai andgirlsinindia

Nearly 50 per cent of women in major Indian cities have experienced
online abuse. Online harassment as one of “most traumatic
experience” for women especially Indians are the second biggest
sharers of personal information on the Internet, which makes
women in India soft targets of a variety of crimes that includes
sexual defamation.(Dr Shalini Kashmiria).

Freedom House, an independent, non-partisan watchdog
organization dedicated to the expansion of freedom and
democracy around the world is running a campaign against online
abuse and harassment that women face especially on social media
websites and for a secure and safe internet for all with
#DigitalHifazat - name courtesy Raju Tai (Freedom on the Net
2016).

Freedom House's Hyperlinkers project taken up both qualitative
and quantitative research, along with analyzed reports of media
involving online harassment of high profile women; a survey of 500
social media users, women under 35 living in major cities, and
educated to college level or above.; and interviews with ten of the
respondents. They found that Online abuse is aserious issue in India,
36% of respondents who had experienced harassment online took
no action at all; 28% intentionally reduced their online presence
after suffering online abuse. 15 % reported that it lead to mental
healthissues like depression, stress, and insomnia.

Victims are more likely to block abuse than to report it, yet blocking
is ineffective against organized, sustained campaigns using
multiple accounts. Assailants readily exploit mechanisms to report
abuse, alleging their victims have violated platform guidelines to
disable their accounts. Thirty percent of survey respondents said
they were not aware of laws to protect them from online
harassment. Only a third of respondents had reported harassment
to law enforcement; among them, 38 percent characterized the
response as”notatall helpful”

ITActs
Even though India is one of the very few countries to enact IT Act
2000 to combat cyber crimes, issues regarding women still remain
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untouched in this Act. The said Act has termed certain offences as
hacking, publishing of obscene materials in the net, tampering the
data as punishable offences. But the grave threat to the security of
women in general is not covered fully by this Act. (Debarati Halder)

Recently Manish Kathuria was arrested in India by the New Delhi
Police due to Cyber stalking an Indian lady, Ms Ritu Kohli by illegally
chatting on the Web site MIRC using her name. He used obscene and
obnoxious language, and distributed her residence telephone
number, inviting people to chat with her on the phone. A case was
slammed under Section 509 of the Indian Penal Code for outraging
the modesty of Ritu Kohli (Indianchild, 2005). In another case, an
engineering and management graduate, facing prosecution in a
dowry harassment case, was arrested by Delhi police for sending
obscene e-mailsin his wife's name to several persons. In June 2000, a
man was arrested by the Delhi police for assuming the identity of his
ex-employer's wife in a chat channel an encouraging others to
telephone net (Mishra, 2001).

Morphing amounts to violation of I.T. Act, 2000 and attracts sec. 43 &
66 of the said Act. The violator can also be booked under IPC also. A
Delhi-based beautician grievance the police that her photograph
was flashed on a porno portal along with her mobile number.( The
Times of India, October).

A student of Air Force Balbharati School Delhi, teased by all his
classmates for having a pockmarked face, decided to get back at his
tormentors and he scanned photographs of his classmates and
teachers, morphed them with nude photographs and put them up
on a website that he uploaded on to a free web hosting service
(cyber pornography). It was only after the father of one of the class
girls featured on the website objected and lodged a complaint with
the police thatany action was taken.

The Mumbai police arrested the Swiss couple for pornography who
gathered slum children and then would force them to appear for
obscene photographs and uploaded them to websites specially
designed for paedophiles.

One in every 500 cases is reported are Email spoofing ( Duggal).
Most cases go unreported because people are “petrified of adverse
publicity” ( Borwankar). Maximum number of cyber crimes related
to obscenity occurred in Mumbai last year; five cases in 2005; out of
40 casesin 2006 only ten were registered, 30 obscenity-related cases
and 67 hacking cases in Delhi (nine registered), 30 cases in
Bangalore; Chennai, Hyderabad and Pune reported few obscene
crimes butsaw a greaterincidence of hacking.

According to the National Crime Records Bureau India is witnessing
a steady increase of cyber crime to 63.7% in 2013 as compared to
2012 (from 3,477 cases in 2012 to 5,693 cases in 2013; 749 cases to
seek out revenge against divorced women by former husbands
across the country.) Girls and Women have gone missing after
meeting up friends that they have made on the social media Eg.
Abducted (boy had forcibly taken her to a hotel and assaulted her)
one reported from Kottayam in Kerala; 29 cases registered In Kerala.
Cyber forgery accounted for 55.9% (747 out of total 1,337 IPC cases)
and cyber fraud 38.7% (518 out of 1,337 IPC cases) were the major
cases reported under IPC category for cyber crimes. 56.7% of the
offenders under IT Act were in the age group 18-30 years (1,190 out
of 2,098 persons) and 50.1% of the offenders under IPC Sections
were inthe age group 30-45 years (603 out of 1,203 persons). During
2013, 21.8% of cyber crimes was reported for fraud/ illegal gain
(1,240 out of 5,693 cases) followed by eve-teasing/ sexual-
harassment with 19.6% (1,116 cases) and greed/ money with 14.4%
(821 cases). Similarly in 13.2% cases of cyber crime, suspects were
'neighbours / friends & relatives' (749 out of 5,693) [Vicky Nanjappa
2015,9:18(IST)].

Cybersavagery against women and girlsin Hyderabad
According to National Crime Records Bureau (NCRB), Andhra
Pradesh's six convictions under the IT Act, 2000, which covers

cybercrime against women, is said to be the highest for any state in
the country, registered a steep increase during 2013.

Provisions of the IT Act 2000 relating to cyber crime and
offences against women in India and the loopholes of the said
Act

Unfortunately even though Chapter Xl of t the IT Act deals with the
offences such as Tampering with computer source documents
(s.65), Hacking with computer system (s66), publishing of
information which is obscene in electronic form (s.67) Access to
protected system (s70), Breach of confidentiality and privacy (s. 72),
Publication for fraudulent purpose(s.74) IT Act 2000 still needs to be
modified. It does not mention any crime specifically as against
women and children.

Problems associated with Cyber-Crimes, are Jurisdiction, Loss of
evidence, Lack of cyber army and Cyber savy judges who are the
need of the day. Kerela high Court has accepted a PI.L., through an
email. Today with the growing arms of cyberspace the territorial
boundaries seems to vanish thus the concept of territorial
jurisdiction as envisaged under S.16 of C.P.C. and S.2.of the L.P.C. will
have to give way to alternative method of dispute resolution.

Again, under no section in IT ACT 2000, Obscenity - personal
viewing - Is an offence, in fact like in IPC 292 again if it is proved that
you have published or transmitted or caused to be published in the
electronic form only then under Section 67 it can be an offence. IT
Act 2000 does not mention the typical cyber crimes like cyber
stalking, morphing and email spoofing as offences.

However, some reported and succeeded in punishing the culprit
E.g. "a Twitter troll was jailed in September 2014 and a porn site
operator sentenced to 18 years in prison in February 2015; One
person was suspended from his community college, and another
losta part-time job with the New York Yankees when the doxing case
involving aformer Major League Baseball pitcher was made public.

Measures to block the access of Online Child Sexual Abuse
Materials (CSAM) inIndia

An inter-ministerial committee, constituted by Ministry of
Electronics and Information Technology (MeitY) has issued an order
dated. 18.04.2017 to Internet Service Providers (ISPs) to adopt and
implement Internet Watch Foundation (IWF) resources on or before
31.07.2017 to prevent the distribution and transmission of Online
CSAMintoIndia.

Conclusion

“Thereis one universal truth, applicable toall countries, cultures and
communities: violence against women is never acceptable, never
excusable, and never tolerable” United Nations Secretary-General
Ban Ki-moon (2008).“Our work to eliminate violence against women
is central to our commitment to promote gender equality and the
empowerment of women, both of which are integral to sustainable
development.” Helen Clark, UNDP Administrator, Statement on the
International Day for the Elimination of Violence against Women
(2014).

Educating (sensitizing) the next generation of ICT users, irrespective
of gender, through their parents, teachers and wider communities,
as well as police authorities and the justice systems and providing
place and implement safeguards to secure safe online spaces is
necessary to abolish cyber savagery against female. Safety
measures like women's shelters, crisis centers, help lines have to be
evolved to suppress cyber savagery against women and girls in the
digital world also with attention and active participation of industry
(digital gatekeepers), civil society and governments; a broad-based
societal action, engagingall stakeholders.

Preventive measures
Prevention is always better than cure. Identification of exposures
through education will assist responsible companies and firms to
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meet these challenges. Avoid disclosing any personal information,
sending any photograph, credit card number to strangers via e-mail
or while chatting; watch on the sites that your children are
accessing, to prevent any kind of harassment or depravation in
children; web site owners must adopt some policy to prevent cyber
crimes ;web servers running public sites must be physically
separately protected from internal corporate network; strict
statutory laws need to be passed by the legislatures keeping in mind
theinterest of netizens.
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ABSTRACT

Quantitative assessment of enzymes is a reliable indicator of stress imposed on the organism by environmental pollutants
such as heavy metals. The activities of Acetylcholinesterase (AChE), alkaline phosphatase (ALP) and acid phoshatase
(ACP) enzymes in liver, brain, gill and serum are used as stress indicators. The significant changes in activities of these
enzymes in blood plasma indicate tissue impairment caused by stress. In the present study, significant changes were
observed in AChE, ALP and ACP activities in liver, brain, gill and serum of Heteropneustes fossilis fish exposed to
cadmium when compared to the control group. In this study, the AChE activity was inhibited moderately by sub-lethal
concentration of cadmium. During 21 days treatment among the tissues tested, the gill AChE was more inhibited than any
other tissue AChE. Alkaline phosphatase activities of cadmium treated fish under various sub-lethal concentrations were
significantly decreased in liver and increased in brain, gill and serum. Acid phosphatase activities of cadmium treated fish
under various sub-lethal concentrations were significantly increased in liver, brain, gills and serum.

Keywords: Heteropneustes fossilis, Acetylcholinesterase, Alkaline phosphatase, Acid phoshatase, Cadmium.

INTRODUCTION

Fish are mostly used in the evaluation of aquatic systems
quality and some of their physiological changes can be
considered as biological markers of environmental
pollution (Dautremepuits et al., 2004). They have a great
potential to serve as sensitive indicators, signaling exposure
and understanding the toxic mechanisms of stressors in
aquatic ecosystems (Vutukuru er al., 2006). The impact of
metals as well as other pollutants on aquatic biota can be
evaluated by enzymatical assays which are used to detect
and evaluate the potential toxicological effects of chemicals
on aquatic organisms.

The freshwater catfish, Heteropneustes fossilis is an
important group of food fishes in India. This stinging
catfish (/. fossilis) is commercially important and valuable
food species also in many Asian countries (Akand er al.,
1991). H. fossilis, commonly known as Shing or Singhi is a
popular catfish in India and found naturally in lakes, ponds,

swamps and marshes, ditches, floodplains and in muddy
rivers. It is characterized by an accessory respiratory organ
(air breathing organ) which enables it to exist for hours
when out of water or in indefinitely oxygen-poor water and
even in moist mud (Akand ef al., 1991). So, this species is
very potential in seasonal water bodies of India.

In recent years, there has been a rapid development of
enzymatic biomarkers. This is not only due to advances in
biochemistry but also to modern methods of measurement.
The measurement of fish cellular enzymes is an indicator of
health condition and has been used as diagnostic tool in
monitoring programs of aquatic pollution (Fernandes er al.,
2008). Phosphatases and Acetylcholinesterases are good
indicators of stress condition in the biological systems
(Verma et al., 1980). Acid and alkaline phosphatases are
general enzymes present in almost all the tissues. They are
hydrolytic enzymes concerned with the process of
transphosphorylation and have an important role in the
general energetics of an organism. They are associated
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with the transport of metabolites, with metabolism of
phospholipids, phosphoproteins, nucleotides and
carbohydrate, and with synthesis of proteins (Srivastava et
al., 1995). Acid phosphatase is a lysosomal enzyme that
hydrolyses the ester linkage of phosphate esters and helps
in autolysis of cell after its death. Alkaline phosphatase
(ALP) is a membrane-bound enzyme related to the
transport of various metabolites (Lin ez al., 1976). It has
also been proposed as a good biomarker in ecotoxicology
because of its sensitivity to metallic salts (Boge et al.,
1992). Alterations in acid phosphatase (ACP) and alkaline
phosphatase (ALP) activities in tissues and serum have
been reported in fish species (Atli & Canli, 2007; Jyothi &
Narayan, 2000; Rogers et al., 2003).

Acetylcholine is synthesized in neurons soma by
combining choline with acetyl (originating from acetyl-
CoA) via choline acetyl transferase (ChAT). Synthesized
acetylcholine is transported to the nerve ends via axonal
transport and released to the synaptic space (Mesulam et
al., 2002). Acetylcholinesterase is responsible for
hydrolysis of acetylcholine and therefore important for
cholinergic neuronal system (Nachmansohn & Wilson,
1951). The inhibition of Acetylcholinesterase causes
accumulation of acetylcholine in the neuromuscular
synapses and nerve synapses creates abnormal results, the
most important one is the over activity of muscle tissues
(Roex et al., 2003). This over activity in fish leads to
changes of behavior such as hyperactivity and anorexia as
well as physiological effects such as asphyxia, potentially
conducive to death (Beauvais et al., 2000).

ALP is a polyfunctional enzyme, present in the plasma
membrane of all cells. It hydrolyses a broad class of
phosphomonoester ~ substrates, and acts as a
transphosphorylase at alkaline pH is 9. It also acts as an
early marker of cell differentiation in the osteogenic lineage
in bivalve mollusc (Mouri et al., 2002). ALP activity has
been reported to be sensitive to heavy metal pollutants
(Regoli & Principato, 1995). 1In Venus gallina alkaline
phosphatase activity is implicated in shell formation
(Carpene & Vasak, 1989). ALP in serum and haemocytes
of C. farreri were more important than any other enzymes
in immune defense (Zhang et al., 2005).

Acid phosphatase is a major marker enzyme, material
to be hydrolyzed is taken into lysosomes by endocytosis
and the enzymes catalyze the hydrolysis of most of the
major polymeric compounds as well as foreign bodies
entered into animal body. Lysosomal enzymes are mainly
acid hydrolases and ACP is known to hydrolyse the
phosphomonoesters which are produced by hydrolysis of
other major phosphates of the cell. Heavy metals
accumulate to a relatively high concentration in lysosomes
and destabilizing its membrane integrity followed by
release of stored lysosomal hydrolases into the
haemolymph thereby increasing the activity of the enzyme
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in haemolymph. The above explanation justifies the hyper
activity of ACP as observed at high concentration of metals
and the extended period of exposure.

MATERIALS AND METHODS

Collection of fishes

The freshwater catfish, Heteropneustes fossilis (Bloch)
with a size range of 16-20 cm and, weighing 54 +4 g
irrespective of their sex, have been chosen as the test
organism in the present study. The fishes were collected
from the domestic fish market located at Guntur city
(16°20° N 80°27 E and 31 m elevation), Guntur district,
Andhra Pradesh, India.

Acclimatization

Fishes were acclimatized to the laboratory conditions in
large fiber glass tanks with unchlorinated ground water for
3 to 4 weeks at a room temperature of 28 + 2°C. As these
catfishes are benthic in nature, overcrowding was avoided
by keeping small numbers of fishes in each tank. Water
was changed on alternate days. Tanks were covered with
fish netting to prevent the escape of fishes.

Selection of sub-lethal concentrations

In the present study 1/10™ of the 96h LCs, value was taken
as sub-lethal concentration (A). The two other doses, B &
C, used were a reduction in concentration of the sub-lethal
concentration (A) in a graded manner. The half
concentration of the sub-lethal concentration A (50 %
reduction) was used as the second dose (B) while the third
dose (C) was 50 % reduction in concentration of the second
dose B (Kayode et al., 2016).

Estimation of Enzymatic activities

1. Assay of tissue and serum Acetylcholinesterase
activity (AChE): Acetylcholinesterase activity in liver,
brain, gill and serum was estimated as per the method of
(Ellman et al., 1961). The principle underlying in this
assay is that the substrate acetylthiocholine when
hydrolysed by the enzyme Acetylcholinesterase yields
thiocholine. This, on subsequent combination with DTNB
forms the yellow anion 5-thio-2nitrobenzoic (TNB) acid
which absorbs strongly at 412 nm.

Brain, liver and gill tissues of both test and control fish
were dissected out and were isolated in ice-cold condition
for further studies. The tissues were thoroughly washed in
normal saline and homogenized (10%, w/v) for 1 min in
sodium phosphate buffer (50 mM, pH 7.5) containing 0.2%
Triton X-100 using homogenizer with teflon-coated pestle
under ice cold condition. The homogenates were kept in ice
for about 10 min and then centrifuged at 10,000 rpm for 30
min in a refrigerated high-speed centrifuge to solubilize
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AChE. The clear cell free supernatant of each tissue
homogenate was collected and used for determination of
AChE activity.

AChE activity was determined using the Ellman’s
reagent DTNB 5,5-Dithiobis (2-nitrobenzoic acid) and
acetylthiocholine iodide as substrate (Ellman ez al., 1961).
Supernatant/serum of 50ul was taken for assay and 2.3 ml
of 0.5 mM DTNB and 100 pl of 2.6 mM acetylthiocholine
iodide was added. The rate of change of absorbance was
measured at 412nm. Blank and samples were taken to make
sure that there was no non-specific esterase or other
background activity. Protein was estimated as described by
Lowry et al, (1951)allowing the calculation of AChE as U
(pmol/min) /mg protein.

2. Estimation of tissue and serum Alkaline Phosphatase
(ALP): About 10% homogenate of gill, liver and brain
were prepared in 0.33 M sucrose solution and centrifuged
at 1000 rpm for 15 min. The supernatant obtained was used
as the enzyme source. 1.5 ml of carbonate-bicarbonate
buffer, 1.0 ml of substrate and 0.1 ml of magnesium
chloride and requisite amount of the enzyme source were
mixed together. The reaction mixture was incubated at
37°C for 15 minutes. The reaction was terminated by
adding 0.1 ml of folin’s phenol reagent. Controls were
incubated without adding enzyme source and enzyme
source were added after the addition of folin’s phenol
reagent. Iml of 15% sodium carbonate solution was added
and incubated for further 10 minutes at 37°C. The blue
colour developed was read at 640 nm against a blank.
Standards also were treated similarly. The enzyme activity
was expressed as micromoles of phenol liberated per hour/
mg protein.

3. Estimation of tissue and serum Acid Phosphatase
(ACP): Both serum and tissue phosphatase activity was
determined following the method by Cabrera & Anon
Suarez, (1963)

Liver, brain and gill of both control and test fishes
were homogenized in isotonic sucrose and were centrifuged
at 5000 rpm for 15 minutes. Supernatant obtained was the
source of enzymes. 0.5 ml of p-nitro phenyl phosphate was
mixed with equal volume of 0.1 M phosphate buffer (pH
4.8). The enzyme was added and incubated for 30 minutes
at room temperature. The reaction was arrested by adding
4ml of 0.1 N NaOH. The absorbance of solution was
measured spectrophoto-metrically at 410 nm. The amount
of p-nitro phenol liberated by the acid phosphatase per
hour/ mg protein gives the specific activity. Protein was
determined as per the method by Lowry et al. (1951).

Statistical analysis of the data

The mean and Standard Deviations (SD) were calculated by
following the method of (Pillai & Sinha, 1968).

SD was calculated by using the formula:
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x”'is the sum of square of deviations from the mean
‘n’ is the number of individual observations.

The significance of the deviations from Normal was
calculated by calculating student’s t-test by using the
formula:
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Where
x; is the mean of first set of observations,
X, is the mean of second set of observations,

5% + s, are squares of standard deviations of the first and
second set of observations, and n; and n, are number of
the first and second sets.

RESULTS AND DISCUSSION

Cadmium interacts with legends in proteins, particularly
enzymes may inhibit their
physiological activities (Passow et al., 1961). They have
strong affinity to bond with the amino acid molecules of

and biochemical and

protein and may cause changes in enzyme structure. The
most obvious consequences of these changes are the
inhibition of enzymes.

Acetylcholinesterase (AChE) activity

The calculated values of Acetylcholinesterase activity and
percent change over control after exposure to sub-lethal
concentrations of cadmium for 7, 14 and 21 days were
given in Tables 1 to 4 and Figure 1 to 3.

Acetylcholinesterase activities of the fish exposed to
various ~ sub-lethal
significantly decreased. The Acetylcholinesterase activity

concentrations of cadmium were
in the liver, brain, gill and serum showed a continuous
decrease as the exposure progressed (Table 4.4.1).
Maximum decrease observed at the highest
concentration of cadmium (A) on 21* day exposure.
Decrement of the enzyme activity was more intense as the
time of exposure increased. In this study, the AChE activity
was inhibited moderately by sub-lethal concentration of
cadmium. During 21 days treatment among the tissues
tested, the gill AChE was more inhibited than any other

was
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tissue AChE. No significant changes were observed in the
measured variables of fish maintained in uncontaminated
water (control) (Table 4).

The enzyme Acetyl cholinesterase (AChE) which
catalyses the hydrolysis of acetylcholine is ubiquitous in
the animal kingdom (Walker & Thompson, 1991). It is a
well characterized enzyme in vertebrates because of its
critical catalytic function at the cholinergic synapses.
Acetylcholinesterase is a potential cell membrane marker
enzyme (Severson et al., 1972; Steck, 1974; Watts &
Pierce, 1978) that hydrolyzes the
acetylcholine to acetic acid and choline (Chuiko, 2000).
Several studies have shown that high levels of AChE
inhibition are needed to cause significant mortality of

neurotransmitter

aquatic species in both acute and chronic exposures (Ansari
& Kumar, 1984).

Acetylcholinesterase (AChE) activity is considered of
great interest in evaluating the effects of exposure to
neurotoxic compounds in aquatic animals (Cajaraville et
al., 2000). It is an enzyme involved in the synaptic
transmission of nerve impulses and is inhibited by
neurotoxic compounds (Bocquené et al., 1998). However,
the responsiveness of AChE to other chemicals including
metals has also been reported by Leinio & Lehtonen,
(2005). Several studies showed the potential use of this
enzyme activity as a useful biomarker for detecting general
physiological stress in aquatic organisms caused by
exposure to contaminants (Rank et al., 2007). The results of
the present study showed significant inhibition of AChE
activity after the exposure of H. fossilis to cadmium
compared to control. The significant responses indicated
that the AChE activity decreased to reach a minimum by
the end of 21 days treatment. This inhibition may be the
result of a neurotoxic effect due to cadmium toxicity.
Similar observations have been reported in silver catfish,
Rhamdia quelen exposed to Cadmium (Pretto et al., 2010).
Beldi et al,(2006) reported that heavy metal pollution and
decreases AChE activity in Donax trunculus from
industrialized areas and harbour sectors in the gulf of
Annaba.

The present study revealed that there was a significant
decrease of AChE in the liver, brain, gills and serum when
they were exposed to increased concentration of cadmium
and extended duration of time. The present results confirm
that AChE can be used as a sensitive enzyme marker.
Acetylcholinesterase, due to its rate of hydrolysis towards
the substrate acetylcholine iodide, confirms its presence in
H. fossilis is highly sensitive and is recommended as a
useful biomarker in bio-monitoring studies.
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Alkaline phosphatase activity (ALP)

The calculated values of alkaline phosphatase activity and
percent change over control exposed to sub-lethal
concentrations of cadmium for 7, 14 and 21 days are given
in Tables 5 to 8. The alkaline phosphatase activity in the
liver, brain, gill and serum showed a continuous increase as
the exposure progressed. Maximum increase was observed
at the highest concentration of cadmium (A) at 21 days
exposure. Enhancement of the enzyme activity was more
intense as the time of exposure increased.

The alkaline phosphatase is composed of several
isoenzymes that are present in practically all tissues of the
body, especially in cell membranes. It catalyses the
hydrolysis of monophosphate esters and has a wide
substrate specificity. The functional activity of this enzyme
was found to increase during the exposure with heavy
metals as an adaptive response in mitigating the metal
toxicity (Kopp & Hetesa, 2000).

In the present study, the level of alkaline phosphatase
activity increased in the, liver, brain, gill tissue and serum
of H. fossilis when exposed to cadmium. This result
suggests that increased level of alkaline phosphatase might
be due to the toxicity effect of cadmium. These increased
activities can be attributed to the destruction of cell
membrane and lysosomes, which in turn lead to hepatic
damage (Thirumavalavan, 2010). The present results are in
agreement with (Shalaby & Abbassa, 2007) who obtained a
significant increase in ALP in kidney of catfish,
Hetropneustes sp. after toxication with Cd. In contrast to
above results, decreased activity of ALP in liver was
obtained by (Sastry & Subhadra, 1985). This decrease may
be due to the damage and dysfunction of the liver.
Characterization and effect of heavy metals on ALP was
made by Mazorra et al, (2002) in the clam, Scrobicularia
plana, and mercury showed highest inhibitory effects on
ALP activity in various tissues analysed. ALP, which is
sensitive to metals, gives a better picture of the general
metabolic condition of the organisms (Regoli & Principato,
1995; Xiao et al., 2002).

Acid phosphatase activity (ACP)

The mean+SD values of acid phosphatase activity and
percent change over control after exposed to sub-lethal
concentrations of cadmium for 7,14 and 21 days are given
in Tables 9 to 12.

Acid phosphatase activities of cadmium treated fish
under various sub-lethal concentrations were significantly
increased in liver, brain, gills and serum. Increment of the
enzyme activity was more intense as the time of exposure
increased. Maximum increase was observed at the highest
concentration of cadmium at 21 days exposure.
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Table 1. Effect of Cadmium on the Acetylcholinesterase activity (U (umol/min) /mg protein) in the tissues /serum of
H. fossilis under exposure to sub-lethal concentrations.

Tissue Treatments
/serum Control A B G
7™ day 14" 21% e 14™ 2T ™ 14" 21F e 14 21"
day day day day day day day day day day day
Liver 0.1506+  0.1507+ 0.1508+ 0.0954+ 0.0768+ 0.0542+ 0.1122+0.0926+ 0.0806+ 0.1276+ 0.1108+ 0.0956+
0.022 0.028 0.014 0.032 0.044 0012 0.026 0018 0016 0014 0.012 0.010
Brain 0.4902+  0.4904+ 0.4900+ 0.2888+ 0.2466+ 0.2056+ 0.4028+ 0.3642+ 0.3022+ 0.4356+ 0.3986+ 0.3576+
0.041 0.021  0.018 0.046 0.022 0.022 0.012 0.010 0.022 0.066 0.056 0.048
Gill 0.2635+  0.2636+ 0.2634+ 0.1826+ 0.1245+ 0.0965+ 0.2046+ 0.1722+ 0.1448+ 0.2146+ 0.1964+ 0.1656+
0.016 0.010 0.016 0.036 0.066 0.024 0.022 0.062 0.026  0.082 0.022  0.066
Serum 03274+ 0.3272+ 0.3269+ 0.2196+ 0.1654+ 0.1244+ 0.2536+ 0.2122+ 0.1864+ 0.2896+ 0.2525+ 0.2246+
0.024 0.044 0.042 0.046 0.066 0.076 0.066 0.044 0.028 0.064 0.012 0.042

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).
A = Sub-lethal conc. (2.068 ppm); B = 50% SL of A (1.034 ppm); C = 50% SL of B (0.517 ppm).

Table 2. Changes in specific activity levels of Acetylcholinesterase (U (umol/min)/ mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7 days.

Tissue / Treatments

serum Control A % Change B % Change c % Change
Liver 0.1506+0.022  0.0954+0.032 36.65 0.1122+0.026 25.50 0.1276+0.014 15.27
Brain 0.4902+0.041  0.2888+0.046 41.09 0.4028+0.012 17.82 0.4356+0.066 11.14
Gill 0.2635+£0.016  0.1826+0.036 30.70 0.2046+0.022 22.35 0.2146+0.082 18.58
Serum 0.3274+£0.024  0.2196+0.046 32.93 0.2536+0.066 31.70 0.2896+0.064 11.54

*Each value is represented as mean & SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 3. Changes in specific activity levels of Acetylcholinesterase (U (umol/min) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 14 days.

Tissue / Treatments

serum Control A % Change B % Change € % Change
Liver 0.1507+0.028 0.0768+0.044 49.04 0.0926+0.018  38.55 0.1108+0.012 26.48
Brain 0.4904+0.021 0.2466+0.022 49.71 0.3642+0.010 25.73 0.3986+0.056 18.72

Gill 0.2636+0.010 0.1245+0.066 52.77 0.1722+0.062  34.67 0.1964+0.022 25.49
Serum 0.3272+0.044 0.1654+0.066 49.45 0.2122+0.044 35.15 0.2525+0.012 22.83

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 4. Changes in specific activity levels of Acetylcholinesterase (U (umol/min) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 21 days.

Tissue Treatments

/serum Control A % Change B % Change C % Change
Liver 0.1508+0.014 0.0542+0.012 64.06 0.0806+0.016 46.55 0.0956+0.010 36.60
Brain 0.4900+0.018 0.2056+0.022 58.05 0.3022+0.022 38.33 0.3576+0.048 27.02
Gill 0.2634+0.016 0.0965+0.024 63.36 0.1448+0.026 45.03 0.1656+0.066 37.13
Serum 0.3269+0.042 0.1244+0.076 61.95 0.1864+0.028 42.98 0.2246+0.042 31.29

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).
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Table 5. Effect of Cadmium on the alkaline phosphatase activity (U (umol/h) /mg protein) in the tissues/serum of H.
fossilis under exposure to sub-lethal concentrations.

Tissue Treatments
/serum Control A B (o)
7l|| 1 4l|l 21 st 7lh 1 4!h 21 53 7l|I 1 4lh 21 st 7111 1 4(]\ 21 st
day day day day day day day day day day day day
Liver 1.1608+1.1607+[1.1608+ [1.5554=|1.7064=(1.9220+ [1.3022+|1.4926+ [1.6806+ |1.19762{1.2808+ |1.4956+

0.012 ]0.018 [0.012 0.012 10.024 10.024 |0.016 [0.018 [0.010 [0.014 |0.022 |0.016

Brain 0.9212+/0.9214+(0.9212+ |1.8888+|2.4986+(2.9056+ [1.2008+|1.6612+|2.0022+ |1.0356+1.2960+ |1.6570+
0.041 ]0.021 [0.012 0.016 ]0.020 {0.028 |0.012 [0.016 [0.022 [0.016 |0.056 |0.028

Gill 0.7635+0.7638+(0.7634+ [1.0126+|1.8745+(2.3565+ [0.9846+| 1.5422+(1.8248+ |0.81464{0.8264+ |1.2650+
0.022 |0.016 |0.016 0.030 |0.016 [0.020 |0.020 0.026 (0.026 [0.082 |0.012 |0.018

Serum 5.5374+(5.5372+|5.5369+ |6.5116+7.1651+ (8.1214+ |6.2236+(6.7022+ |7.2864+ 5.989646.3825+ |6.9246+
0.034 |0.014 |0.012 0.018 |0.026 {0.016 [0.016 |0.014 ]0.020 |0.024 [0.010 |0.012

**Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

A = Sub-lethal conc. (2.068 ppm); B = 50% SL of A (1.034 ppm); C = 50% SL of B (0.517 ppm).

Table 6. Changes in specific activity levels of alkaline phosphatase (U (umol/h)/ mg protein) and % change over the
control in different tissues/serum of  H. fossilis exposed to sub-lethal concentrations of Cadmium for 7 days.

Tissue Treatments

/serum Control A % Change B % Change G % Change
Liver 1.1608+0.012 1.5554+0.012 33.99 1.3022+0.016 12.18 1.1976+0.014 3.1%
Brain 0.9212+0.041 1.8888+0.016 105.03 1.2008+0.012 30.35 1.0356+0.016 12.41
Gill 0.7635+0.022 1.0126+0.030 32.62 0.9846+0.020 28.95 0.8146+0.082 6.69
Serum 5.5374+0.034 6.5116+0.018 17.59 6.2236+0.016 12.39 5.9896+0.024 8.16

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 7. Changes in specific activity levels of alkaline phosphatase (U (umol/h) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 14 days.

Tissue / Treatments

serum Control A % Change B % Change C % Change
Liver 1.1607+0.018  1.7064+0.024  47.01 1.4926+0.018 28.59 1.2808+0.022 10.34
Brain 0.9214+0.021  2.4986+0.020 171.17 1.6612+0.016 80.29 1.2960+0.056 40.65
Gill 0.7638+0.016  1.8745+0.016 145.41 1.5422+0.026 101.91 0.8264+0.012 8.19
Serum 5.537240.014  7.1651+0.026 29.39 6.7022+0.014 21.03 6.3825+0.010 15.26

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 8. Changes in specific activity levels of alkaline phosphatase (U (umol/h) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 21 days.

Tissue Treatments

/serum Control A % Change B % Change C % Change
Liver 1.1608+0.012  1.9220+0.024 65.57 1.6806+0.010 44.77 1.4956+0.016 28.84
Brain 0.9212+0.012  2.9056+0.028 215.41 2.0022+0.022 117.34 1.6570+0.028 79.87
Gill 0.7634+0.016 2.3565+0.020 208.68 1.8248+0.026 139.03 1.2650+0.018 65.70
Serum 5.5369+0.01. 8.1214+0.016 46.67 7.2864+0.020 31.59 6.9246+0.012 25.06

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).
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Table 9. Effect of Cadmium on acid phosphatase activity (U (pmol/h) /mg protein) in the tissues/serum of H. fossilis
under exposure to sub-lethal concentrations.

Treatments
Tissue Control A B C
/serum | 7" 14" 21% 7" 14" 217 7" 14" 21 7" 14" 21%
day day day day day day day day day day day day
e 1.2602+ |1.2605+ [1.2602+ [1.3676=+ | 1.5808+ |1.8956+ [1.3022+ |1.49264 |1.6806+ [1.2754+ [1.3964+ |1.4520+
0.032 |0.048 |0.032 |0.044 |0.024 |0.036 [0.046 [0.028 [0.040 |0.032 |0.034 ]0.024
Brain 0.9842+ |10.9844+ |0.9844+ |1.9880+ |2.5960+ (2.9746+ [1.2356+ [1.6416+ [2.1220+ |1.0656+ |1.3260+ | 1.8544+
0.041 0.022 |0.042 [0.032 [0.026 |0.040 |0.044 [0.032 |0.032 |0.056 |0.028 [0.040
Gill 0.7950+ |0.7948+ [0.7950+ [ 1.0526=+ | 1.8645+ |2.2580+ [0.9960+ | 1.6220+|1.9280+ 0.8240+ |0.8546+ |1.2356+
0.046 |0.046 |0.056 |0.040 |0.034 |0.032 |0.032 0.052 [0.036 |0.032 |0.032 |0.032
Serum 5.3374+ |5.3370+ |5.3372+ 6.3814+ [7.0861+ |7.8714+ |6.0980+ [6.6028+ |7.1984=+ |5.8886+ (6.2828+ [6.8256+
0.044 10.024 |0.042 |0.038 |0.028 [0.024 [0.042 [0.044 [0.044 |0.022 |0.042 ]0.044

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

A = Sub-lethal conc. (2.068 ppm); B = 50% SL of A (1.034 ppm); C = 50% SL of B (0.517 ppm).

Table 10. Changes in specific activity levels of acid phosphatase (U (umol/h) /mg protein) and % change over the control
in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7 days.

Tissue Treatments

/serum Control A % Change B % Change C % Change
Liver 1.2602+0.032 1.3676+0.044 8.52 1.3022+0.046 3.33 1.2754+0.032 1.21
Brain 0.9842+0.041 1.9880+0.032 101.99 | 1.2356+0.044 25.54 1.0656+0.056 8.27
Gill 0.7950+0.046 1.0526+0.040 32.40 | 0.9960+0.032 25.28 0.8240+0.032 3.65
Serum 5.3374+0.044 6.3814+0.038 19.56 | 6.0980+0.042 14.25 5.8886+0.022 10.33

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 11. Changes in specific activity levels of acid phosphatase (U (umol/h) /mg protein) and % change over the control
in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 14 days.

Tissue /serum Treatments

Control A % Change B % Change C % Change
Liver 1.2605+0.048 | 1.5808+0.024 25.41 1.4926+0.028 18.41 1.3964+0.034 10.78
Brain 0.984440.022 | 2.5960+0.026 163.71 1.6416+0.032 66.76 1.3260+0.028 34.70
Gill 0.7948+0.046 | 1.8645+0.034 134.59 1.6220+0.052 104.08 0.8546+0.032 7.52
Serum 5.3370+0.024 | 7.0861+0.028 3277 6.6028+0.044 23.72 6.2828+0.042 17.72

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 12. Changes in specific activity levels of acid phosphatase (U (umol/h) /mg protein) and % change over the control
in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 21 days.

Tissue Treatments

/serum Control A % Change B % Change Cc % Change
Liver 1.2602+0.032 1.8956+0.036 50.42 1.6806+0.040 33.36 1.4520+0.024 15.22
Brain 0.9844+0.042 2.9746+0.040 202.17 2.1220+0.032 115.56  1.8544+0.040 88.38
Gill 0.7950+0.056 2.2580+0.032 184.03  1.9280+0.036 142.52  1.2356+0.032 55.42
Serum 5.3372+0.042 7.8714+0.024 47.48 7.1984+0.044 34.87 6.8256+0.044 27.89

*Each value is represented as mean & SD (n=5); Values are significant at p<0.05 (based on t-test).
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In the present study, the acid phosphatase activity of liver,
gill, brain and serum of H. fossilis increased in all the three
sub-lethal concentrations of cadmium. This increased level
of acid phosphatase might be due to the toxic effect of
cadmium. The increased level of acid phosphatase activity
suggested the involvement of lysosomes in metal toxicity.
These results are in agreement with those of (Shalaby &
Abbassa, 2007) who found that sub-lethal concentration of
Cadmium caused significant increase in ACP of common
carp after 7 and 15 days. Sastry & Subhadra, (1985)who
also found a significant increased in ACP in kidney of
catfish. Hetropneustes sp. after toxication with cadmium.
The increased concentration of ACP on blood serum
indicates impairement of parnchymatous organs. In
addition, the increased plasma ACP may be attributed to
the hepatocellular damage or cellular degradation by the
heavy metals (Yamawaki et al., 1986).

Acid phosphatases are hydrolytic lysosomal enzymes and
are released by the lysosomes for the hydrolysis of foreign
material; hence it has a role in certain detoxification
functions. Increase in acid phosphatase enzyme activity in
all the three sub-lethal concentrations might be due to
increase in protease activity which causes damage to the
lysosomal membrane, thus permitting the leakage of
lysosomal enzyme into cytoplasm. Alteration in the enzyme
activity is due to adverse effect of xenobiotics on the cell
and its organelles. In contrast to above results, decreased
acid phosphatase activity in Sarotherodon mossambicus
exposed to cadmium has earlier been recorded by Ruparelia
et al, (1992). Gill et al, (1991) reported that the hepatic,
bronchial and renal acid phosphatase activities were
decreased in Barbus conchonius toxicated with Cadmium.

CONCLUSION

The heavy metal toxicity seriously impairs various
metabolic functions of the fish H. fossilis, reflected as
alterations in various enzymatical constituents. The
activities of acetyl cholinesterase (AChE), alkaline
phosphatase (ALP) and acid phoshatase (ACP) enzymes in
liver, brain, gill and serum are used as stress indicators. In
the present study, there were significant changes in AChE,
ALP and ACP activities in liver, brain, gill and serum of
fish exposed to cadmium compared to the control group.

The apparent sensitivity of ACP and ALP exhibited
through fluctuating activity patterns suggests that analysis
of these enzymes at different time periods can be used as
biomarkers in metal pollution. In agreement with the
observations of other workers, the data obtained once again
confirm the reliability of choosing AChE activity pattern as
an enzyme marker to assess metal stress.
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Abstract

Toxic pollutants such as heavy metals are particularly harmful to aquatic life. They can take up metals concentrated at different
levels in their different body organs. Thus heavy metals acquired through the food chain as a result of pollution are potential
chemical hazards and threatening consumers. The effects of exposure to any hazardous substance depend on the dose, exposure
time, the mode of exposure, personal habits, traits, and presence of other chemicals. Therefore it is important to monitor heavy
metals in aquatic environment, especially in fish. Increased loads of heavy metals in waste water may increase the risk of ground
water contamination. The present work is designed to evaluate effect of cadmium on haematological parameters of Heteropneustes
fossilis. The main haematological alteration resulting from exposure of H. fossilis to various concentrations of cadmium for 7, 14
and 21 days include significant decrease in haematocrit and haemoglobin concentration and in red blood cell counts. The white
blood cell counts increased followed by a change in the composition as seen from the differential white blood cell counts. MCHC
exhibited a significant decline when compared to control fishes. MCV and MCH values were found to exhibit a significant rise in
treated fish than in control fish. The changes in the hematological parameters indicated that they can be used as indicators of

cadmium related stress in fish on exposure to elevated levels in the water.

Keywords: Heteropneustes fossilis, cadmium, haematological parameters, in haematocrit and haemoglobin

1. Introduction

Fishes have been recognized as good accumulators of organic
and inorganic pollutants (Eneji et al, 2011) ', Aquatic
organisms such as fish and shell fish accumulate metals to
concentrations many times higher than present in water or
sediment. They can take up metals concentrated at different
levels in their different body organs. Thus heavy metals
acquired through the food chain as a result of pollution are
potential chemical hazards and threatening consumers (Sani,
2011) B7. At low levels, some heavy metals such as copper,
cobalt, zinc, iron and manganese are essential for enzymatic
activity and many biological processes. Other metals, such as
cadmium lead are not known to have essential role in living
organisms and are toxic even at low concentrations. The
essential metals also become toxic at high concentrations. The
consequence of heavy metal pollution can be hazardous to
man through his food (Sani, 2011) 37!,

Fish is the most susceptible of the aquatic animals to these
metals. It is cheap, easy to get and is consumed in different
forms such as boiling, frying in deep oil, smoking, sun drying
amongst others. The physical and chemical environment in
which the fish resides appears to influence the rate of
bioaccumulation of trace elements in fish. Fish is generally
appreciated as one of the healthiest and cheapest source of
protein and it has amino acid composition higher in cysteine
than most other sources of protein. The effects of exposure to
any hazardous substance depend on the dose, exposure time,
the mode of exposure, personal habits, traits, and presence of
other chemicals (Adekola et al., 2007) . Therefore it is
important to monitor heavy metals in aquatic environment,
especially in fish. Increased loads of heavy metals in waste

water may increase the risk of ground water contamination.
The major anthropogenic sources of heavy metals include
waste water run-off from roads, industrial wastes, from
mining, manufacturing and metal finishing plants. The present
work is designed to evaluate effect of cadmium on
haematological parameters of Heteropneustes fossilis.

The freshwater catfish, Heteropneustes fossilis) is an
important group of food fishes in India. This stinging catfish
(H. fossilis) is commercially important and valuable food
species also in many Asian countries (Akand et al., 1991) B,
H. fossilis, commonly known as Shing or Singhi is a popular
catfish in India and found naturally in lakes, ponds, swamps
and marshes, ditches, floodplains and in muddy rivers. It can
survive at a reduced oxygen level (Stickney, 1979) M8 1t is
characterized by an accessory respiratory organ (air breathing
organ) which enables it to exist for hours when out of water or
in indefinitely oxygen-poor water and even in moist mud
(Akand et al., 1991) 1*l. So, this species is very potential in
seasonal water bodies of India.

2. Material and Methods

Collection of fishes

The freshwater catfish, Heteropneustes fossilis (Bloch) with a
size range of 16-20 cm and, weighing 54 +4 g irrespective of
their sex, have been chosen as the test organism in the present
study. The fishes were collected from the domestic fish
market located at Guntur city (16°20° N 80°27° E and 31 m
elevation), Guntur district, Andhra Pradesh, India.

Acclimatization
Fishes were acclimatized to the laboratory conditions in large
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fiber glass tanks with unchlorinated ground water for 3 to 4
weeks at a room temperature of 28 + 2°C. As these catfishes
are benthic in nature, overcrowding was avoided by keeping
small numbers of fishes in each tank. Water was changed on
alternate days. Tanks were covered with fish netting to
prevent the escape of fishes.

Selection of sub-lethal concentrations

In the present study 1/10™ of the 96h LCs value was taken as
sub-lethal concentration (A). The two other doses, B & C,
used were a reduction in concentration of the sub-lethal
concentration (A) in a graded manner. The half concentration
of the sub-lethal concentration A (50 % reduction) was used
as the second dose (B) while the third dose (C) was 50 %
reduction in concentration of the second dose B (Kayode et
al., 2016) 12,

Haematological studies

After determining 96 h LCsg value, 3 sub-lethal concentrations
(A, B, C) of Cadmium chloride were taken and 10 fishes were
introduced in each concentration. For each sub-lethal
exposure, five replicates were maintained. The water was
changed every day in the control and renewed in the treatment
group, so that the concentration of cadmium chloride
remained the same during the experimental period.
Heteropneustes  fossilis  was exposed to sub-lethal
concentration of Cadmium for 21 days. At the end of 7™,
14"and 21% day sampling was done. At the end of the
exposure period, blood was taken by the following method.
The fish were caught very gently using a small dip net, one at
a time with least disturbance. Each fish was held and wrapped
with a clean, dry towel and the posterior half of its body was
blotted with a clean coarse filter paper. Blood from the
Control and Cadmium chloride treated fishes were obtained
by severance of caudal peduncle and collected in Eppendorf
tubes containing 1 % of Ethylene diamine tetra acetic acid
(EDTA) as anticoagulant (Mgbenka et al, 2003) [
Haematological parameters were estimated by standard
methods as described by Hesser (1960) '8! and Blaxhall and
Daisley (1973) 1%

Red Blood Corpuscular (RBC) Count

Red blood Corpuscles (RBC) count was done with a Neubauer
chamber as described by Sohn and Henry (1969) !¢, The
pipette with red glass bead was used for charging the counting
chamber. All counts were done in triplicate.

Procedure

The blood was taken in a vial containing Ethylenediamine
tetra acetic acid (EDTA) as anticoagulant. Blood was drawn
up to 0.5 mark in RBC pipette and immediately, the diluting
fluid (Hayem’s solution) was drawn up to the 101 mark (thus
the dilution is 1:200). Pipette was shaken thoroughly and
diluted blood was charged into the counting chamber, after
discarding two drops. The solution was allowed to settle for
few seconds and the number of RBCs was counted in five
small squares of the RBC column under high power
microscope and the number of RBCs per cubic mm was
calculated.

No. of cells X Dilution factor X Depth factor

el A Area counted

Estimation of Haemoglobin (Hb) content

Haemoglobin was determined by the Cyanmethemoglobin
method (Dacie and Lewis, 1968)°. In this method, all types of
Hb will be converted first to methemoglobin and then to
cyanomethemoglobin which can be measured
colorimetrically. Blood sample of 0.02 ml was pipetted into 5
ml of Drabkin's reagent (commercial name Aculute by Glaxo).
It was shaken well and allowed to stand for 10 minutes.
Sometimes a jelly like substance was seen in the solution
formed by the ruptured cell walls of RBCs. It can be removed
by centrifugation. Optical density was measured at 540 nm in
a spectrophotometer against a reagent blank. Using a
commercial cyanmethemoglobin standard, a standard graph
was prepared from which the values of Hb can be read directly
as g/dl.

Estimation of Packed Cell Volume (PCV)

PCV was estimated by employing the microhaematocrit
method (Snieszko, 1960) [°1. Heparinized, non-clotted blood
was collected in unheparinized even bored capillaries. It was
allowed to run 1/2 to 3/4 lengths of capillary tube and the
tubes were sealed with sealing wax on opposite sides. The
tubes were then transferred to a high speed microhaematocrit
centrifuge and were placed in the grooves of capillary head.
They were centrifuged in the centrifuge at 12000 rpm for 5
minutes. PCV was measured directly on a microhaematocrit
reader associated with the centrifuge as volume present.

White Blood Corpuscles (WBC) Count
WBCs were counted according to the method described by
Donald Hunter and Bomford (1963) 119,

Procedure

Blood was collected in vials containing EDTA as
anticoagulant. The blood was drawn up to 0.5 mark of WBC
pipette and immediately diluted fluid, Turk’s solution was
drawn up to 1 1 marks above the bulb. Solution was mixed
thoroughly and was allowed to stand for 2 minutes. Solution
was expelled and a drop of fluid was allowed to flow under
the cover slip. It was allowed to stand for 2 minutes and the
WBCs were counted in the 4 comer square millimeters. The
number of WBCs per cubic millimeter was calculated
accordingly.

No. of cells X Dilution factor X Depth factor
Area counted

WBC (millions) =

Calculation of RBC constants

Based on the results of the tests which measure total RBC, Hb
and PCV several calculations have been derived which give
quantitative information about the red blood corpuscles. These
values are called RBC constants.

Mean Corpuscular Volume (MCV)
The mean corpuscular volume is the volume of the average
cell or the average cell volume of all the RBCs.
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PCV %

MV (um3) = RECin million * '°

Mean Corpuscular Haemoglobin (MCH)
MCH is the amount of Hb in the average RBC or average
amount of Hb per cell in all the red cells.

He (%)
RBC in million

MCH (pg) =

Mean Corpuscular Haemoglobin Concentration (MCHC)
MCHC is the portion of the average RBC containing
haemoglobin or the concentration in the average cell.

Hb (5)
— MV
MCHC (%) ~ T Jxmo

3. Results and Discussion

Haematology deals with the study of blood and embraces
various aspects of physiological, pathological as well as the
biochemical characteristics of the blood. Fish haematology is
a tool to assess the status of general health. A number of blood
parameters such as total RBC count, total WBC count,
hemoglobin (Hb) content, packed cell volume (PCV), mean

cell volume (MCV), mean cell hemoglobin (MCH) and mean
cell hemoglobin concentration (MCHC) have been used as
indicators of metal pollution in the aquatic environment. In the
last three decades, studies on fish blood has gained increasing
importance for fishery biologists and ichthyologists for regular
monitoring of health of the fish stocks and to develop an
information database about inter-specific and intra-specific
variations in blood characteristics under exposure to heavy
metals.

The results of the present investigation showed various
anomalies in the blood of H. fossilis during prolonged
exposure to cadmium. The mean=SD values of hematological
parameters of control and treated fish under sub-lethal
concentrations of Cadmium exposed for 7, 14 and 21 days are
depicted in Table 1. Significant changes were not observed in
the measured variables of fish maintained in uncontaminated
water (control). The main haematological alteration resulting
from exposure of H. fossilis to various concentrations of
cadmium for 7, 14 and 21 days included significant decrease
in haematocrit and haemoglobin concentration and in red
blood cell counts and an increase in white blood cell counts
(Tablel). MCHC exhibited a significant decline when
compared to control fishes. MCV and MCH values were
found to exhibit a significant rise in treated fish than in control
fish.

Table 1: Cadmium induced changes in Hematological parameters of H. fossilis

Tecatnents Exposure Experiment

period RBC (millions) | Hb (g/dl) | PCV (%) | WBC (millions) | MCV (um® | MCH (pg) | MCHC (%)

7" Day 3.10£0.112 10.52+0.16 | 38.94+1.16 3.72+0.160 119.80£3.26 | 33.93%1.22 | 27.01%0.34

Control 14" Day 3.11+0.342 10.64+0.68 | 38.98+1.18 3.78+0.226 121.15£4.12 | 34.21+1.02 | 27.29+0.64
21" Day 3.1120.645 10.72+0.12 | 38.98+0.96 3.78+0.468 121.9242.62 | 3446146 | 27.50+0.46

7" Day 2.08+0.342 8.28+0.34 | 37.18+0.84 3.98+0.234 199.42+2.88 | 39.80+1.20 | 22.27+0.48

A 14" Day 1.66+0.112 7.02+0.48 | 35.06+0.82 4.09+0.146 260.60+3.12 | 42.28+1.16 | 20.02+0.74
21" Day 1.22+0.126 5.72+0.34 | 32.88+0.68 4.24+0.248 367.86+3.78 | 46.88£1.28 | 17.39+0.66

7" Day 2.42+0.246 9.64+0.28 | 38.18+0.66 3.90£0.106 164.38+4.12 | 39.83+0.86 | 25.27+0.78

B 14" Day 1.98+0.242 8.16+0.46 | 36.68+0.96 3.98+0.426 210.50+3.46 | 41.21+0.96 | 22.24+0.84
21" Day 1.78+0.422 7.20£0.68 | 35.26+0.88 4.08+0.346 240.78+2.86 | 42.69£1.08 | 20.41*0.56

7" Day 2.76+0.116 9.82+0.24 | 38.85+0.86 3.82+0.420 140.76+2.68 | 35.57+1.28 | 25.27+0.86

c 14" Day 2.48+0.112 9.1020.26 | 37.86+0.68 3.88+0.268 160.72+2.78 | 36.69£1.02 | 24.03 £0.66
21" Day 2.04+0.246 8.46+0.42 | 36.24+0.84 3.96+0.262 202.15+3.26 | 41.47£0.98 | 23.34+0.82

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test)
A = Sub-lethal conc. (2.068 ppm); B = 50% SL of A (1.034 ppm); C =50% SL of B (0.517 ppm)

Red Blood corpuscles (RBC)

The present study reveals that there is a significant reduction
in RBC of fish after 7, 14 and 21 days of exposure to sub-
lethal concentrations of cadmium than in the control fish. The
number and percent change in RBC of H. fossilis exposed to
sub-lethal concentrations of cadmium for 7, 14 and 21 days
are given in Table 2 and Figure 1. The maximum percent
change of total RBC count was found in treatment- A for
21days (60.77%) and minimum in treatment-C for 7 days
(10.96%). The total RBC count was found to decrease with an
increase in dosage and duration.

The reduction of RBC at sub-lethal level of cadmium might be
due to the destruction of mature RBCs and inhibition of
erythrocyte production due to the reduction of haemo
synthesis affected by pollutants (Hussein et al., 2011). Gill
and Epple (1993) [% found a significant reduction in RBC in
American eel (Anguilla rostrata) after exposure to 150 ug

Cd/L. Karuppaswamy et al. (2005) 1! found a significant
decrease in total erythrocyte count in air breathing fish,
Channa punctatus after exposure to sub lethal dose of
Cadmium. The decrease in RBC count may be attributed to
haematopathology or acute haemolytic crisis that result in
severe anemia in most vertebrates including fish species
exposed to different environmental pollutants.

Annune et al. (1994) 4 reported a non-significant decrease
and swelling of red blood cells in Oreochromis niloticus. Flos
et al. (1987) "?! and Soundararajan et al. (2014) 47! stated that
the swelling of red blood cells (erythrocytes) may be due to an
increase in protein and carbon dioxide in the blood. The
decrease in the total erythrocyte count (TEC) may be due to
the cytotoxic effect of heavy metal compounds on the
erythropoietic tissue. Such a disturbance in bone marrow leads
to alteration of cell cycle and reduction in erythropoeisis
(Tariq et al., 2006) 1+,
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Table 2: Changes in RBC and percent change over the control in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7,
14 and 21 days

Parameter : RBC(millions)
S. No Exposure Period Treatments
Control A % Change B % Change C % Change
1 7% Day 3.1020.112 2.08+0.342 32.90 2.42+0.246 21.93 2.76+0.116 10.96
2 14" Day 3.11+0.342 1.66+0.112 46.62 1.98+0.242 36.33 2.48+0.112 20.25
3 21" Day 3.11+0.645 1.22+0.126 60.77 1.78+0.422 42.76 2.04+0.246 34.40

1 Effect of Cadmium on RBC of H. fossilis
i 7th Day
& 14th Day
£ 21st Day
E
=
Q
-]
4
\ Treatments 4

Fig 1: Changes in RBC in the blood of H. fossilis exposed to sub-lethal
concentrations of Cadmium for 7, 14 and 21 days

Haemoglobin (Hb) content

In this study, Hb content significantly decreased in fish
exposed to sub-lethal concentration of cadmium for 7, 14 and
21 days than that of control fish. The Hb content and percent
changes of effected fish Hb are tabulated in Table 3 and
Figure 2. The maximum percent change of Hb content was
found in treatment- A for 21days (46.64%) and minimum in
treatment-C for 7 days (6.65%). The total Hb concentration
was found to decrease with an increase in dosage and
duration. These results may be due to cumulative response of
cadmium toxicity towards excessive red cell destruction there
by lead to anemic to protect the fish against infections under
cadmium stress (Kaoud ef al., 2011) 120,

According to the results obtained from the present study, Hb
seems to be the best blood indicator of environmental stress.

*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test)

Khalesi et al. (2014) ¥ and Cazenave et al. (2005) '8
suggested that the increase in Hb concentration could be a
reliable first indicator of an adaptational improvement in the
oxygen transporting capacity of the blood. In addition to
behavioral and morphological adjustments, fish could respond
to low oxygen levels by adjusting several physiological and
biochemical parameters (Val et al, 1998) P!, Reduction in
haemoglobin concentration may probably be due to
production of reactive oxygen species under the influence of
heavy metal cadmium which results in destruction of the red
blood cell membrane and its function (Tariq, 2006) . The
observed depletion in the haemoglobin values in the fish could
also be attributed to the lysing of erythrocytes. The significant
reduction in these parameters is an indication of severe anemia
caused by exposure of the experimental fish to cadmium in the
water (Kaoud et al., 2011) 121,

Soundararajan er al. (2014) ¥7! reported the reduction in Hb
content of Heteropenustes fossilis exposed to zinc. Similarly
the decreased amount of Hb could be corroborated with
previous investigations in Oreochromis mossambicus exposed
to copper and zinc (Senthamilselvan, 2015) %1, Pamila et al.
(1991) 2 have reported that the reduction in Hb content
might be due to the inhibitory effect of toxic substance on the
enzyme systems involved in the synthesis of hemoglobin.
Joshi et al. (2002) ') have reported that heavy metal exposure
decreased Hb due to impaired intestinal absorption of iron.
Karuppasamy et al. (2005) 1! observed a significant decrease
in Hb in Channa punctatus exposed to cadmium. The changes
in Hb may be due to immunological reactions to produce
antibodies to cope up with the stress induced by cadmium
(Vijay Ramdas, 2013) 12,

Table 3: Changes in Hb and percent change over the control in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7, 14

and 21 days
Parameter : Hb g/dl
S. No Exposure Period Treatments
Control A % Change B % Change C % Change
1 7" Day 10.52+0.16 8.28+0.34 21.29 9.64+0.28 8.36 9.82+0.24 6.65
2 14" Day 10.64+0.68 7.02+0.48 34.02 8.16+0.46 23.31 9.10+0.26 14.47
3 21" Day 10.7240.12 5.72+0.34 46.64 7.20+0.68 32.84 8.46+0.42 21.08

*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test)
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/ Effect of Cadmium on Hb of H. fossilis

a3 i 7th Day
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Fig 2: Changes in Hb in the blood of H. fossilis exposed to sub-lethal
concentrations of Cadmium for 7, 14 and 21 days

Packed Cell Volume (PCYV)

The present study reveals that the fish exposed to cadmium
showed significant decline in PCV. Calculated values of PCV
in control and treated fish along with percent change over
control are given in Table 4 and Figure 3. The total PCV
percentage was found to decrease with increase in dosage and
duration. The maximum percent change of packed cell volume

was found in treatment-A for 21days (15.64 %) and minimum
in treatment-C for 7 days (0.23 %).

The decrease in PCV may be due to the disturbances that
occurred in both metabolic and hemopoietic activities of the
fish exposed to sub-lethal concentrations of cadmium
(Santhakumara et al., 2000) P8, Mazon et al. (2002)>,
Kuruppasamy et al. (2005) 1, Gupta et al. (2009) !'®! and
Sharma and Langer (2014) "l reported that hemopoietic
organs get impaired by toxicity resulting in slower
erythropoiesis and thereby lead to reduction in PCV.

The present results are in agreement with the earlier works
reported (Kuruppasamy, 2000; Tyagi and Srivastava, 2005;
Gupta, 2008; Olanike et al., 2008, Witeska et al., 2010 and
Kaoud et al., 2011) 21:50:17.29.355. 201 Joghi et al. (2002) ' and
Sandeep et al. (2013) P! suggested that decrease in PCV is
due to hemodilution mechanism because of gill damage or
impaired osmoregulation and impaired intestinal absorption of
iron. However, Witeska (2005) 2! in Cyprinus carpio and
Caravalho and Fernandes (2006) 7! in Prochilodus lineatus
observed copper induced blood alternations, characterized by
an increase in PCV. They suggested that heavy meals induced
a hypoxic condition in fish that stimulates the spleen for RBC
production and release of stored erythrocytes into the
circulation. Similar result has also been reported earlier by
Ghazaly (1992) 3], Palackova et al. (1994) B! and Wilson and
Taylor (1993) 1531,

Table 4: Changes in PCV and percent change over the control in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7,
14 and 21 days

Fig 3: Changes in PCV in the blood of H. fossilis exposed to sub-
lethal concentrations of Cadmium for 7, 14 and 21 days

The Packed cell volume (PCV) appears to be positively
correlated with erythrocyte count. Fall in the number of red
blood cells followed by PCV confirms anemia in
Heteropneustes  fossilis. The probable mechanisms for

Par ter : PCV %
S. No Exposure Period Treatments
Control A % Change B % Change C % Change
1 7" Day 38.94£1.16 37.18+0.84 38.18+0.66 1.95 38.85+0.86 0.23
2 14" Day 38.98+1.18 35.06+0.82 10.05 36.68+0.96 5.90 37.86+0.68 2.87
3 21" Day 38.98+0.96 32.88+0.68 15.64 35.26+0.88 9.54 36.24+0.84 7.03
*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test)
Effect of Cadmium on Packed Cell Volume of H. fossilis developing anemia in Heteropneustes fossilis could be due to
50- the loss of erythrocytes as compensatory erythropoiesis could
& 7th Day not be observed, which was reflected in the absence of
f 40 8 14th Day immature erythrocytes in the peripheral blood.
E B8 21 st Day In the present study, similar pattern of reduction in RBC, Hb
E 301 and PCV indicates anaemic stage of experimental fish caused
= due to decreased erythropoietic activity or increased
3 201 destruction of blood cells. The reduction in red blood cell
< count and haemoglobin percentage indicates the occurrence of
£ 101 acute anaemia (Prasanta Nanda, 1997) 1331,
0 White Blood Corpuscles (WBC)
& 2 (9 The results of the present study i.e. calculated values for total
Ce& WBC in control and exposed fish along with percent change
\ Trestments over control are given in Table 5 and Figure 4. The total WBC

was found to increase with increase in dosage and duration.
The maximum percent change of WBC was found in
treatment-A for 21days (12.16%) and minimum in treatment-
C for 7 days (2.65%).

Leucocytes or WBC are cells of immune system which play a
key role in both non-specific and specific immune responses
in protecting the body against foreign substances. Review of
literature shows two opposite lines of response of leucocytes
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to different heavy metals. One group of researchers reported
increase in WBC in fish in response to heavy metal toxicity
(Buthelezi, 2000; Singh and Tandon, 2009; Raina and Sachar,
2014 and Sharma and Langer, 2014) (& 4334 41 [ncrease in
WBC count can be attributed to a stimulation of the immune
system in response to tissue damage caused by heavy metals.
Moraes (2007) 1>"! stated that one of the most elementary ways
to assess the immune system is to explore changes in the
WBC count.

The other group researchers advocated decrease in WBC in
response to heavy metals in fish (Witeska, 2005; Oliveira et
al., 2006; Olanike, 2007; Olanike et al., 2008; Safahieh et al.,
2010 and Witeska et al., 2010) 13+ 30-28.29.35.55] The decline in
WBC count is due to release of epinephrine during stress
because of heavy metal toxicity and weakening of the immune
system (Olanike, 2007) ?7). The results of the present study are
in accordance with first group of researchers who have
observed increase in WBC of fish on exposure to cadmium.

Table 5: Changes in WBC and percent change over the control in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7,
14 and 21 days

Parameter : WBC (millions)

S. No Exposure Period

Treatments

Control A

% Change B

% Change C % Change

1 7" Day 3.72+0.160 3.98+0.234

6.98

3.90+0.106 4.84 3.82+0.420 2.65

2 14" Day 3.78+0.226 4.09+0.146

8.02

3.98+0.426 5.29 3.88+0.268 2.69

3 21" Day 3.78+0.468 4.24+0.248

12.16

4.08+0.346 7.94 3.96+0.262 4.76

7
Effect of Cadmium on WBC of H. fossilis

7th Day
B 14th Day
i 21 st Day

WBC in millions

. 2 (9]

&
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\ Treatments

Fig 4: Changes in WBC in the blood of H. fossilis exposed to sub-
lethal concentrations of Cadmium for 7, 14 and 21 days

Mean Corpuscular Volume (MCYV)

MCV (um3) values were found to exhibit significant rise in
treated fish exposed to various sub-lethal concentrations of
cadmium for 7, 14 and 21 days than in control fish. The

*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test)

MCVs and their percent changes are represented in Table 6
and Figure 5. The total MCV was found to increase with
increase in dosage and duration. The maximum percent
change of MCV was found in treatment-A for 2ldays
(201.72%) and minimum in treatment-C for 7 days (17.50%).
Mean corpuscular volume (MCV) is one of the important
blood parameters which gives an indication of the status of
size of RBC. In the present study a marked increase in MCV
was observed which can be attributed to reduction in total
erythrocyte count because MCV and total erythrocyte count
exhibit inverse relationship with each other. This is in
agreement with the works of Shah (2006) “! in Tinca tinca,
Olanike (2007) ! in Clarias gariepinus, Afaq (2009) @ in
Cirrhinus mrigala, Gupta et al. (2009) ¢! in Labeo boga,
Sandeep et al. (2013) B® in Labeo rohita, and Sharma and
Langer (2014) *?lin Garra gotyala. The increase in MCV may
be due to the enlargement of RBCs as a result of hypoxic
condition or osmotic disturbances and uptake of electrolytes
and water into the cells accompanied by acidification of
cytoplasm of RBC or macrocytic anemia in fishes exposed to
metal pollution (Sinha et al., 2000) *41,

Table 6: Changes in MCV and percent change over the control in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7,
14 and 21 days

Parameter : MCV(p m?)
S.No | Exposure Period Treatments
Control A % Change B % Change C % Change
1 7" Day 119.80+3.26 | 199.42+2.88 66.46 164.38+4.12 36.89 140.76+2.68 17.50
2 14" Day 121.15+4.12 | 260.60+3.12 115.10 210.50+3.46 73.75 160.72+2.78 32.66
3 21" Day 121.92+2.62 | 367.86+3.78 201.72 240.78+2.86 97.49 202.15+3.26 65.80

*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test)
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Effect of Cadmium on MCV (um’)of H. fossilis
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Fig 5: Changes in MCV in the blood of H. fossilis exposed to sub-
lethal concentrations of Cadmium for 7, 14 and 21 days

Mean Corpuscular Haemoglobin (MCH)
The present study reveals that the fish exposed to cadmium

showed significant increase in MCH. Calculated values for
MCH in control and exposed fish along with percent change
over control are given in Table 7 and Figure 6. The total MCH
was found to increase with increase in dosage and duration.
The maximum percent change of WBC was found in
treatment-A for 21days (36.04%) and minimum in treatment-
C for 7 days (4.83%).

MCH represents the average weight of haemoglobin in RBC.
MCH exhibited an increasing trend in all exposure periods of
sub-lethal concentrations. These results are in line with the
findings of Sandeep et al. (2013) *l, Raina and Sachar (2014)
134 and Sharma and Langer (2014) *?I. Such changes in MCH
may either be due to the increased lysis of RBCs or reduction
in cellular blood iron thereby resulting in reduced Hb
synthesis (Sharma and Langer, 2014). In contrast to the above
results, no significant effects of metal toxicity on MCH have
been observed by Oliveira et al. (2006) P, Carvalho and
Fernandes (2009) ! and Safahieh et al. (2010) **! in fish.

Table 7: Changes in MCH and percent change over the control in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7,
14 and 21 days

Par ter : MCH (pg)
S. No Exposure Period Treatments
Control A % Change B % Change C % Change
1 7" Day 33.93£1.22 39.80+1.20 17.30 39.83£0.86 17.39 35.57£1.28 4.83
2 14" Day 34.21+1.02 42.28+1.16 23.59 41.21+0.96 20.46 36.69+1.02 725
3 21" Day 34.46x+1.46 46.88£1.28 36.04 42.69+1.08 23.88 41.47+0.98 20.34
*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test)
Effect of Cadmium on MCH (pg) of H. fossilis
i B 7th Day
B8 14th Day
21 st Day

Treatments

Fig 6: Changes in MCH in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7, 14 and 21 days

Mean corpuscular Haemoglobin Concentration (MCHC)

In the present investigation, significant decrease in MCHC
was noticed in fish exposed to cadmium than in control. The
MCHC values and percent changes are presented in Table 8
and Figure 7. The total MCHC was found to decrease with
increase in dosage and duration. The maximum percent

change of MCHC was found in treatment-A for 2ldays
(36.76%) and minimum in treatment-C for 7 days (6.44%).
MCHC is the indication of average concentration of
haemoglobin in RBC cells, calculated based on Hb and PCV.
Decrease in Hb and PCV coupled with increase in MCV
might be the reason for the decreased MCHC.

Table 8: Changes in MCHC and percent change over the control in the blood of H. fossilis exposed to sub-lethal concentrations of Cadmium for
7, 14 and 21 days

Par ter : MCHC %
S. No Exposure Period Control Treatments
A % Change B % Change C % Change
1 7" Day 27.01+0.34 22.27+0.48 17.55 25.27+0.78 6.44 25.27+0.86 6.44
2 14" Day 27.29+0.64 20.02+0.74 26.64 22.24+0.84 18.50 24.03+0.66 11.95
3 21" Day 27.50+0.46 17.39+0.66 36.76 20.41+0.56 25.78 23.34+0.82 15.13

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test)
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Fig 7: Changes in MCHC in the blood of H. fossilis exposed to sub-
lethal concentrations of Cadmium for 7, 14 and 21 days

The present results are in line with the findings of Sandeep et
al. (2013) 11 Raina and Sachar (2014) ¥ and Sharma and
Langer (2014) 21, Such changes in MCHC may be either due
to the increased lysis of RBCs or reduction in cellular blood
iron thereby resulting in reduced Hb synthesis (Sharma and
Langer, 2014) 21, The low concentration of MCHC during the
treatment might have resulted from decrease in Hb synthesis
due to toxic action or swelling of erythrocytes by which blood
oxygen transport capacity is increased when fish were
subjected to less effective gas exchange (Saravanan et al.,
2011) 1. Alterations in MCV, MCH and MCHC clearly
indicated that the fish are under chemical stress, which lead to
pathological condition in the tissues. Gill et al. (1991) '] have
also studied the haematology of different fish in response to
different chemical stresses and the present observations
corroborate with their findings.

4. Conclusion

The circulatory system of fish is in close association with the
external environment and with every tissue. It is sensitive to
foreign stimuli and reflects the homeostasis of the animal.
Thus haematological studies helped to check the systemic
responses during stress conditions due to cadmium. The main
haematological alteration resulting from exposure of H.
fossilis to various concentrations of cadmium for 7, 14 and 21
days include significant decrease in haematocrit and
haemoglobin concentration and in red blood cell counts. The
white blood cell counts increased followed by a change in the
composition as seen from the differential white blood cell
counts. MCHC exhibited a significant decline when compared
to control fishes. MCV and MCH values were found to exhibit
a significant rise in treated fish than in control fish. The
changes in the hematological parameters indicated that they
can be used as indicators of cadmium related stress in fish on
exposure to elevated levels in the water.
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Home science is the science of home ang it i
1

{he person, homc,. fan_lily mcmb.crs and resources, |4 is thet::czil:ie:?oi"rths bt(l:mgs_ tl.lat”concem
core of this Cd MBI Lhis family €Cosystem. It alsq deals with recj r or] luc.r living” and the
family and its mm!ml an.d man-made environments, It aims at gcttinp ‘::: relations -b}:‘twg‘:cn tfhe
he person and their family members through the efficient and scientigﬁc u:;n;t;mosaus o (;:
gives the person all the knowledge of the scientific procedures involved in makin );l:u rcst(::;cf'sf;ll
Home science integrates the a £ a home beautiful.

pplication of various scjen iti i
_ 2 o ces and humanities to 1mprove human
| ewvironment, family nutrition, Mmanagement of resources and child development.

sy

P

. . - . _ content from pure science disciplines such as

- physics, chemn.stry, biology, physiology and hygiene. 1t also draws jts content equally from

it geonomics, sociology, anthropology, psychology, community development, communication, media
and technology. Thus, making it an interdisciplj

The interpersonal communication amongst family members;
4 the food that you eat; the house that You live in; the clothes that you

(use; the environment around you and the skills and environment
career.

the family that you care for;
wear; the resources that you
that can lead to successful

2 Aprofessional home scientist requires a combination of knowledge from several specializations.
i Today home science is aimed at preparing professional workers like teachers, nurses, dieticians,

researchers, social workers, designers, administrators. etc. Therefore the interdisciplinary approach
* ofhome science has taken a new dimension.

Life Span Development or child development has interdisciplinary connectors with _clﬁld
¢ Bychology, paediatrics, social work, extension, family wclfa.re, adult cd\}cat_lon .and nutrition.
Physiology collaborates with physicians and specialists rrom.dlfferent spcc:alt1e§ like l"lel{ro!ogy‘
i phrology, cardiology, skin, orthopaedics etc. Food, Nutrition and Health has lple-rdlst':nplmn.ry
collaboratién with bioc’:hemistry, microbiology, dietetics, physicians and tsg:t:n:}:-tsd ::l ;:::Zl
ici i ith housing, management, inte S Y
Medicine etc. Home Management is concerned wn%h : r
%0l structural engincering, fncrgy, carpentry, fumnishing etc. Funda_menttnls tt::';l‘z):tsl:ci :\:: Cflaosll}:jlgﬁ
ave interdjsci linary approaches to textiles chemistry, weaving, textil tiongs kills‘works in
igning armp t duction industries and chemicals dyes etc. COn'lllll..lnl::.a
¢ o B - i i i ation.
co"“bomlign with rgcdin. advertising, extension and information dissemin

my is ancillary to understand the subject nutrition ‘:md
ato )-'nnd physiological mechanisms, to have a better idea
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NUTRITIONAL STATUS AND PSYCHOLOGICAL WELLBEING

P. Hemalatha
Lecturer in Home Science, JMJ College for Women, Tenali

ABSTRACT

Well being is a dynamic concept that includes subjective, social, 2nd peychological dimensions 25 well
as health related behaviors. The factors which contribute to an individuals prychological wellbeing are
contentment, happiness positive relationships with others personnel mastery etc. Mental heaith s a level
Psychological well being, or an absence of a mental disorder. Mental heslth indudes cur emnctional,
psychological and social well-being. It affects how we think, feel and act it alwo helps determined bow we
handle stress, relate to others, and make choices.

Like an expensive car our brain functions best when it gets only premium fuel. Ezting high —guality
foods that contain lots of vitamins, minerals and antioxidant nourishes the brain and protects it from oridative
stress —the waste (free radicals) produced when the body uses oxygen which can damage cells.

The food we eat is associated with our mood, behaviour, and cognition. Just like the heart, stomach
and liver, the brain is an organ that is acutely sensitive to what we eat and drink. The body of evidence Iinking
diet with mental health is growing at a rapid pace. Saturated fats, transfats and processed foods are to be
cautiously consumed to stop damage to brain cells.

The Mental Health Care Bill 2016 passed by the RajyaSabha recently brings the rights of patience with
mental problems to the centre stage. Jahoda 1958 has identified 6 indicators cf mental hezith such as a
positive attitude towards self growth, self actualization, integration, autonomy, perception of reality and
environmental mastery. .

This paper highlights the role of nutrition in Psychological Well being of the person and how it
influences the quality of life. It also explores on the type of foods that helps for proper brain functicning.

psychological wellbeing often known as Good Mental Health or Emotional Health etc. If you have
good mental health you can make the most of your potential, hope with life, play a full part in your family,
work place, community etc. mental health or psychological wellbeing is needed dot every one irrespective of
age. We all have times when we feel down, stressed or frightened. Most of the time those feeling passed, but
some times they developed into a more serious problem. It does not always stay the same. It can change as
circumstances change and as you move through different stages in your life.

What we eat may affect how we feel. Food can also have a long lasting effect on cur mental health.
Our brain needs a number of nutrients in order o stay healthy and function well, just like the other organs in
your bedy. A diet that is good for physical health is also good for mental health. Psychological wellbeing is one
of the main dimensions of the quality of life which has been used in nutritional studies.

Nutrients that the brain needs and dietary sources

Nutrlent Effect of deficlency Dietary sources

Vitamin B1 Poor concentration and attention Whole grains, vegetables

Vitamin B3 Depression Whole grains, vegetables
mmin 85 _;50' ml:nory; stress Whole grains, vegetables
Wamin 66 Innabilitv;—f;oor memory: stress; depression Whole grains, Bananas

Vitamin B12 Co;lr;lon ; poor memory, ps_y_f:r_\g‘s_i-f Meat, fish dairy products, eggs
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ABSTRACT

Balanced diet and regular physical activity are the building blocks of good health. By eating right food ang
being active we can maintain a healthy life style. Here we will focus more on a healthy diet as what we eat
largely affects our health. A balanced diet must contain all the macro and micro nutrients which we need and
in the right proportions. People generally take excess of macro nutrients and too little of micro nutrients which
will affect their health status. It is more essential for children for proper growth and development .Nutrition
plays an important role not only in physical health but also on mental health. Nutrition in infants and children
appears to affect health in later life.

Regular exercise and the consumption of a healthy diet can lead to a host of benefits, including increased
energy, happiness, health and even a long life. Exercise and diet are pivotal to determining a person’s overall
health, and making them both part of your lifestyle can make a dramatic difference in how you look and feel.
For children and young people evidence indicates that sixty minutes of activity on most days will help them
achieve healthy growth and development. There is strong evidence that a more active and fitter population
would have lower rates of obesity, cardiovascular disease, type 2 diabetes, some cancers and fewer mental
health problems.

Being active can also improve your personal appearance, encourage fun with family and friends, maintain the
ability to five independently, and enhance fitness for sports. Regular exercise will maintain the performance of
your lungs and heart Exercise will also improve muscle strength, increase joint flexibility and improve
endurance. This paper explores on the composition of Balanced diet and its effect on Fitness and Health status
of individual

Introduction

Balanced diet and regular physical activity are the building blocks of good health. Poor eating habits and too
Little physical activity can lead to being overweight and bring along related health problems. By eating right
food and being active we can maintain a healthy life style. Here we will focus more on a healthy diet as what
we eat largely affects our health. A balanced diet must contain all the macro and micro nutrients which we
need and in the right proportions. People generally take excess of macro nutrients and too little of micro
nutrients which will affect their health status. It is more essential for children for proper growth and
development Nutrition plays an important role not only In physical health but also on mental health. Nutrition
in infants and children appears to affect health in later life. Breast feeding may help increase immunity and
rreduce sorne allergies. Generally, a healthy diet consists of healthy vegetables, fresh fruits, low or non-fat dairy
products and whale grains. You must also include protein from meat, lish, eggs, poultry and nuts and limit your
consumption of sugar, salt and fat.

Research evidence: The 2006 European Commission Green Paper Promoting Healthy Diets and Physical
Activity highlighted thal important hfestyle choices pre-determining health risks at adult age are made during
childhood and adotescence. The report emphasised that it is vital for children to be guided towards healthy
behaviours fecent data collected for the Health Behaviour in School-aged Childcen survey in Wales indicated
that 22 pet “".'“ of 15 year old boys and 17 per cent of 15 year old girls are overweight or obese. Early
intervention is important ay cating habils can become established in early childhood.

2 o .
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Abstract
Fitness is defined as the quality or state of being fit. Modern definition of fitness describes either a person or
machines” ability to perform a specific function or holistic definition of human adaptability to cope with various
situations. Fitness is attributed to person who possesses significant aercbic or anaerobic ability that is strength
or endurance. Physical fitness is a state of health and wellbeing and more specifically, the ability to perform
aspects of sports, occupations and daily activities. Physical fitness is generally achieved through proper
nutrition, moderate vigorous physical exercise and sufficient rest.
Nutrition is the science of foods, interaction and balance in relationship to health and disease; the processes
- by which the organism ingests, digests, absorbs, transport and utilizes nutrients and disposes of their end
products. In addition nutrition is concerned social, economic, cultural, and physiological implications of food
and eating. In short, nutrition science is the area of knowledge regarding the role of food in the maintenance
of health.
The heaith benefits if physical activity are not reserved just for athletes. In a personally planned program to
meet individuzal needs, any person can develop a healthy lifestyle. The longer people follow some from of
regular exercise, the more committed they become. Water aerobics, walking, and other soft workouts are
becoming more and more popular in health clubs and have enabled more people to participate. Now nutrition
is an important part of our life, we now realize that, quality of our health depends upon the nourishment that
2 we provide to our body. However our dietary habits are influenced by many factors. This paper explores the
: interrelationship of nutrition, health and physical fitness is the life of the individuals.

Introduction:
Physical fitness is a state of health and wellbeing and more specifically, the ability to perform aspects of sports,

occupations and daily activities. Physical fitness is generally achieved through proper nutrition, moderate
vigorous physical exercise and sufficient rest. Physical fitness now considered a measure of the body’s ability
to function efficiently and effectively in work and leisure activities, to be healthy. Fitness is defined as the
quality or state of being fit. Modern definition of fitness describes either a person or mac{hines' ability to
perform a specific function or holistic definition of human adaptability to cope with various situations. Fitness
is attributed to person who possesses significant aerobic or anaerobic ability that is strength or endurance.

A comprehence fitness program tailored to an individual typically focuses on one or more specific skills and on
age or health related needs such as bone health. Physical f_i(ness can also prevent or treat many chronic health
conditions brought on by unhealthy lifestyle or aging. Regular physical exercise is important for younger
generations too, especially with the rise of obesity in children. Heart disease, type 2 diabetes, asthma and
social discrimination are just a few of the possible consequences of childhood spent in front of the television
or the internet. Lack of physical activily is associated with increase rise of anxiety, diabetes, osteoporosis,
i colon cancer and obesity and dyeing prematurely.

: Nutrition has been simply defined as the food you eat and how your body uses it. The physiologic need for
food is actually the need for nutrients. Nutrients are the chemicals obtained from food that allow the proper
functioning of the body. Nutrition is the science of foods, interaction and balance in relationship to health and
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GOODS AND SERVICES TAX IN INDIA:

OPPORTUNITIES AND CHALLENGES
Dr.G.Sudhakaraiah, T.Arogyamma

(Lecturer in Commerce,JMJ College for Women (A), Tenali,Guntur)
(Lecturer in Economics,JMJ College for Women (A), Tenali,Guntur)

INTRODUCTION

Introduction of the Value Added Tax (VAT) at the Central
and the State level has been considered to be a major step and an
important step forward in the globe of indirect tax reforms in India.
If the VAT is a major improvement over the pre-existing Central
excise duty at the national level and the sales tax system at the
State level, then the Goods and Services Tax (GST) will indeed be
‘; an additional important perfection the next logical step towards a
widespread indirect tax reforms in the country. Initially, it was
conceptualized that there would be a national level goods and
: services tax. There would be a “Dual GST" in India, taxation power
| both by the Centre and the State to levy the taxes on the Goods
and Services. Almost 150 countries have introduced GST in some
form. While countries such as Singapore and New Zealand tax
virtually everything at a single rate, Indonesia has five positive
f rates, a zero rate and over 30 categories of exemptions. In China,
GST applies only to goods and the provision of repairs,
replacement and processing services. Under the GST scheme, a
person who was liable to pay tax on his output, whether for
provision of service or sale of goods, is entitled to get input tax
credit (ITC) on the tax paid on its inputs.
OBJECTIVES OF GST

One of the main objectives of GST W _
the cascading impact of taxes onproduction and distributhn cost of
goods and services. The exclusion of cascading eﬁec.ts. i.e.tax on
tax will significantly improve the competitiveness of original gorc:dlst
and services which leads to beneficial impact to the GDP gr ot t.he
s felt that the GST would serve asuperior reason ©© e

e

ould be to eliminate
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AT —

direct tax regime'in India which o
object _ i supply chain till the level of ¢
effects In . he w
remove casCaId'r\;/ghen all such above mentioned indirect taxes .
consumers only t is understood that alcohol, tobace

: i T. |
lv included in GS
Compl:ﬁfo)lleum products will not been closed by GST as alcop
an: tzbacco are considered as sin Goods and governments dq hot
an

like to allow free trade on these property.

CHALLENGES
1. With respect to Tax Threshold .
The threshold limit for turnover above which GST would pg

levied will be one area which would have to be strictly looked at
First of all, the threshold limit should not be so low to bother sma|
scale traders and service providers. It also increases the allocation
of government resources for such a petty amount of revenue which
may be much more costly than the amount of revenue collected,
The first impact of setting higher tax threshold would naturally lead
to less revenue to the government as the margin of tax bases,
second it may have on such small and not so developed states
which have set low threshold limit under current VAT regime.
2. With respect to nature of taxes
The taxes that are generally included in GST would be
excise duty, countervailing duty, cess, service tax, and state level
VATs among others. Interestingly, there are numerous other states
and union taxes that would be still out of GST.
3. With respect to number of enactments of statutes
_There will two types of GST laws, one at a centre level
f’sat:: c?;'?t(rglg(;ir (CGST)' and the other one at the state level -
goods and service)s. Atstt:ere 0 e diterert Exee foIr
and further division b: de - ) LSl AN gt fheisih Lev:d,
on the need, location S:o ok e 0 DK property o
4. With respect to R,ast;es grfatFa)lhy a}nd TesRlicas ol GRS
It is true that a t S dance
With the state’s necacc e o Should be devised in accorda
ecessity of funds. When ever states feel that éY

ive of streamlining N
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to raisé greater revenues to fund the increased ex

n " ide ally, they should have power tg decide how to . Penditure,

Crease the

evenue-
5. With respect to tax management and Infrastn, cture

It dependg onlthe states and the unjon how they are going
1o make GST a simple one. Success of any tax reform policy or
managerial measures depends on the inherent simplifications of
the system, which leads to the high conformity with the
agministrative measures and policies.
OPPORTUNITIES
1. An end to cascading effects
This will be the major contribution of GST for the business
and commerce. At present, there are different state level and
centre level indirect tax levies that are compulsory one after
another on the supply chain till the time of its utilization.
2. Growth of Revenue in States and Union
It is expected that the introduction of GST will increase the
tax base but lowers down the tax rates and also removes the
multiple point This, will lead to higher amount of revenue to both
the states and the union.
3. Reduces transaction costs and unnecessary wastages
If government works in an efficient mode, it maybe al
possible that a single registration and single compliance will suffice
for both SGST and CGST provided government produces effective
IT infrastructure and integration of such infrastructure of states
Level with the union.
- Eliminates the multiplicity of taxation
One of the great advantages that a.taxpayer cgn fi);ﬁei(;t
ffom GST is elimination of ultiplicity of taxation. The re ”c." help
the number of taxation applicable in @ chain of transaction T t
o cle i« prought by existing indirect tax
- an up the current mess that I

e also

241

r

Scanned by CamScanner



> Redulct:ei: one of the major problems that India is OVerwheimg,

- We cannot expect anything substantial unless there eXistg
WIT'.;'iCaI il to root it out. This will be a step towards corruptig, freq
poli

. ervice.
Indll'a r:ltR fi‘;iE::sSof the GST model '
2; #,e GST shall have two components: one Ie\{led by the Centrg
(referred to as Central GST), and the other levied by the Stateg
(referred to as State GST). Rates for antral GST and State GST
would be approved appropriately, reflecting revenue considerationg
and acceptability. _
(i) The Central GST and the State GST would be applicable to
transactions of goods and
services made for a consideration except the exempted goods and
services.
(iii) The Central GST and State GST are to be paid to the accounts
of the Centre and the states individually.
(iv) Since the Central GST and State GST are to be treated
individually, taxes paid against the Central GST shall be allowed to
be taken as input tax credit (ITC) for the Central GST and could be
utilized only against the payment of Central GST.
fV) I.E.ach taxpayer would be allotted a PAN-linked taxpayer
identification ngmber with a total of14/15 digits. This would bring
the GST PAN-linked system in line with the prevailing PAN-based

system for Income tax facilitati r
' ng d nd taxpaye
compliance. g data exchange a

IMPACT OF GOO
l. Food Industry

impact oTnhtT]z: P el o .G.ST to food items will have a sigf‘iﬁcalt
same time, g ci Who are living under subsistence level. But a'H"Y
shrink the tay be;n et > emption for food items would drasnc?s
and poultry, mijk ==, F°0_d ncludes grains and cereals, mea" "
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ctionary, snacks, prepared meals for hom
¥ aurant meals and beverages.
Housing and Constru : ustry
7 1 India, construction and Housing sector need to
be included in the GST tax base because construction sector is a
significant contributor to
the national economy.
|Il. Financial Services
In most of the countries GST is not charged on the
financial services. Example, In New Zealand most of the services
covered except financial services as GST. Under the service tax,
India has followed the approach of bringing virtually all financial
services within the ambit of tax where consideration for them is in
the form of an explicit fee. GST also include financial services on
the above grounds only.
IV. Information Technology enabled services
To be in sync with the best International practices,
domestic supply of software should also attract G.S.T. on the basis
of mode of transaction. Hence if the software is transferred through
electronic form, it should be considered as Intellectual Property
and regarded as a service. Implementation of GST will also help in
uqiform, simplified and single point Taxation and there by reduced
prices.
V. Impact on Small Enterprises .
There will be three categories of Small Enterprises in the
GST regime. Those below threshold need not register for the GST
thloze _between the threshold and composition tuerO\l{er; VV::II: :Z;’:
o bept'F’“_ o pay a turnover Those above threshod i rlmr:nges Nonei
reshWIIthlp frame work of GST Possible down\'/v?r e of GST
May er N some States consequent t0 ey lers. In this
sult in obligation being created for some deaers:

Case : 3
Considerable assistance is desired.
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CONCLUSION

GST is the most logical steps towards the comprehengiyq

o form in our country sincg indepenfjence. GST s
indirect tax re iy of goods and provision of services as we||
e o‘nna Itth:rZrc))f)./ All sectors of economy vyhether the industry,
Con?bma“;cluding Govt.departments and service sector shall haye
:); anaers ?mpact of GST. All sections pf economy V'Z-,rtb'g, r1f':t=2dium.
small scale units, intermediaries, |mpo'rters, e)f(fpot e(;St,) raders,
professionals and consumers shall be f:hrectly affected by GST..
One of the biggest taxation reforms in India the Goqu and
Service Tax (GST) is all set to integrate State economies and
boost overall growth. GST will create a single, unified Indian
market to make the economy stronger. Experts sa'y that GST ig
likely to improve tax collections and Boost India’s economic
development by breaking tax barriers between States and
integrating India through a uniform tax rate. Under GST, the
taxation burden will be divided equitably between manufacturing
and services, through a lower tax rate by increasing the tax base
and minimizing exemptions.
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GOODS AND SERVICES TAX IN INDIA:

OPPORTUNITIES AND CHALLENGES
Dr.G.Sudhakaraiah, T.Arogyamma

(Lecturer in Commerce,JMJ College for Women (A), Tenali,Guntur)
(Lecturer in Economics,JMJ College for Women (A), Tenali,Guntur)

INTRODUCTION

Introduction of the Value Added Tax (VAT) at the Central
and the State level has been considered to be a major step and an
important step forward in the globe of indirect tax reforms in India.
If the VAT is a major improvement over the pre-existing Central
excise duty at the national level and the sales tax system at the
State level, then the Goods and Services Tax (GST) will indeed be
‘; an additional important perfection the next logical step towards a
widespread indirect tax reforms in the country. Initially, it was
conceptualized that there would be a national level goods and
: services tax. There would be a “Dual GST" in India, taxation power
| both by the Centre and the State to levy the taxes on the Goods
and Services. Almost 150 countries have introduced GST in some
form. While countries such as Singapore and New Zealand tax
virtually everything at a single rate, Indonesia has five positive
f rates, a zero rate and over 30 categories of exemptions. In China,
GST applies only to goods and the provision of repairs,
replacement and processing services. Under the GST scheme, a
person who was liable to pay tax on his output, whether for
provision of service or sale of goods, is entitled to get input tax
credit (ITC) on the tax paid on its inputs.
OBJECTIVES OF GST

One of the main objectives of GST W _
the cascading impact of taxes onproduction and distributhn cost of
goods and services. The exclusion of cascading eﬁec.ts. i.e.tax on
tax will significantly improve the competitiveness of original gorc:dlst
and services which leads to beneficial impact to the GDP gr ot t.he
s felt that the GST would serve asuperior reason ©© e

e

ould be to eliminate

729
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AT —

direct tax regime'in India which o
object _ i supply chain till the level of ¢
effects In . he w
remove casCaId'r\;/ghen all such above mentioned indirect taxes .
consumers only t is understood that alcohol, tobace

: i T. |
lv included in GS
Compl:ﬁfo)lleum products will not been closed by GST as alcop
an: tzbacco are considered as sin Goods and governments dq hot
an

like to allow free trade on these property.

CHALLENGES
1. With respect to Tax Threshold .
The threshold limit for turnover above which GST would pg

levied will be one area which would have to be strictly looked at
First of all, the threshold limit should not be so low to bother sma|
scale traders and service providers. It also increases the allocation
of government resources for such a petty amount of revenue which
may be much more costly than the amount of revenue collected,
The first impact of setting higher tax threshold would naturally lead
to less revenue to the government as the margin of tax bases,
second it may have on such small and not so developed states
which have set low threshold limit under current VAT regime.
2. With respect to nature of taxes
The taxes that are generally included in GST would be
excise duty, countervailing duty, cess, service tax, and state level
VATs among others. Interestingly, there are numerous other states
and union taxes that would be still out of GST.
3. With respect to number of enactments of statutes
_There will two types of GST laws, one at a centre level
f’sat:: c?;'?t(rglg(;ir (CGST)' and the other one at the state level -
goods and service)s. Atstt:ere 0 e diterert Exee foIr
and further division b: de - ) LSl AN gt fheisih Lev:d,
on the need, location S:o ok e 0 DK property o
4. With respect to R,ast;es grfatFa)lhy a}nd TesRlicas ol GRS
It is true that a t S dance
With the state’s necacc e o Should be devised in accorda
ecessity of funds. When ever states feel that éY

ive of streamlining N
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to raisé greater revenues to fund the increased ex

n " ide ally, they should have power tg decide how to . Penditure,

Crease the

evenue-
5. With respect to tax management and Infrastn, cture

It dependg onlthe states and the unjon how they are going
1o make GST a simple one. Success of any tax reform policy or
managerial measures depends on the inherent simplifications of
the system, which leads to the high conformity with the
agministrative measures and policies.
OPPORTUNITIES
1. An end to cascading effects
This will be the major contribution of GST for the business
and commerce. At present, there are different state level and
centre level indirect tax levies that are compulsory one after
another on the supply chain till the time of its utilization.
2. Growth of Revenue in States and Union
It is expected that the introduction of GST will increase the
tax base but lowers down the tax rates and also removes the
multiple point This, will lead to higher amount of revenue to both
the states and the union.
3. Reduces transaction costs and unnecessary wastages
If government works in an efficient mode, it maybe al
possible that a single registration and single compliance will suffice
for both SGST and CGST provided government produces effective
IT infrastructure and integration of such infrastructure of states
Level with the union.
- Eliminates the multiplicity of taxation
One of the great advantages that a.taxpayer cgn fi);ﬁei(;t
ffom GST is elimination of ultiplicity of taxation. The re ”c." help
the number of taxation applicable in @ chain of transaction T t
o cle i« prought by existing indirect tax
- an up the current mess that I

e also
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> Redulct:ei: one of the major problems that India is OVerwheimg,

- We cannot expect anything substantial unless there eXistg
WIT'.;'iCaI il to root it out. This will be a step towards corruptig, freq
poli

. ervice.
Indll'a r:ltR fi‘;iE::sSof the GST model '
2; #,e GST shall have two components: one Ie\{led by the Centrg
(referred to as Central GST), and the other levied by the Stateg
(referred to as State GST). Rates for antral GST and State GST
would be approved appropriately, reflecting revenue considerationg
and acceptability. _
(i) The Central GST and the State GST would be applicable to
transactions of goods and
services made for a consideration except the exempted goods and
services.
(iii) The Central GST and State GST are to be paid to the accounts
of the Centre and the states individually.
(iv) Since the Central GST and State GST are to be treated
individually, taxes paid against the Central GST shall be allowed to
be taken as input tax credit (ITC) for the Central GST and could be
utilized only against the payment of Central GST.
fV) I.E.ach taxpayer would be allotted a PAN-linked taxpayer
identification ngmber with a total of14/15 digits. This would bring
the GST PAN-linked system in line with the prevailing PAN-based

system for Income tax facilitati r
' ng d nd taxpaye
compliance. g data exchange a

IMPACT OF GOO
l. Food Industry

impact oTnhtT]z: P el o .G.ST to food items will have a sigf‘iﬁcalt
same time, g ci Who are living under subsistence level. But a'H"Y
shrink the tay be;n et > emption for food items would drasnc?s
and poultry, mijk ==, F°0_d ncludes grains and cereals, mea" "

» Milkk and dairy Products, fruits and vegetables, can
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ctionary, snacks, prepared meals for hom
¥ aurant meals and beverages.
Housing and Constru : ustry
7 1 India, construction and Housing sector need to
be included in the GST tax base because construction sector is a
significant contributor to
the national economy.
|Il. Financial Services
In most of the countries GST is not charged on the
financial services. Example, In New Zealand most of the services
covered except financial services as GST. Under the service tax,
India has followed the approach of bringing virtually all financial
services within the ambit of tax where consideration for them is in
the form of an explicit fee. GST also include financial services on
the above grounds only.
IV. Information Technology enabled services
To be in sync with the best International practices,
domestic supply of software should also attract G.S.T. on the basis
of mode of transaction. Hence if the software is transferred through
electronic form, it should be considered as Intellectual Property
and regarded as a service. Implementation of GST will also help in
uqiform, simplified and single point Taxation and there by reduced
prices.
V. Impact on Small Enterprises .
There will be three categories of Small Enterprises in the
GST regime. Those below threshold need not register for the GST
thloze _between the threshold and composition tuerO\l{er; VV::II: :Z;’:
o bept'F’“_ o pay a turnover Those above threshod i rlmr:nges Nonei
reshWIIthlp frame work of GST Possible down\'/v?r e of GST
May er N some States consequent t0 ey lers. In this
sult in obligation being created for some deaers:

Case : 3
Considerable assistance is desired.
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CONCLUSION

GST is the most logical steps towards the comprehengiyq

o form in our country sincg indepenfjence. GST s
indirect tax re iy of goods and provision of services as we||
e o‘nna Itth:rZrc))f)./ All sectors of economy vyhether the industry,
Con?bma“;cluding Govt.departments and service sector shall haye
:); anaers ?mpact of GST. All sections pf economy V'Z-,rtb'g, r1f':t=2dium.
small scale units, intermediaries, |mpo'rters, e)f(fpot e(;St,) raders,
professionals and consumers shall be f:hrectly affected by GST..
One of the biggest taxation reforms in India the Goqu and
Service Tax (GST) is all set to integrate State economies and
boost overall growth. GST will create a single, unified Indian
market to make the economy stronger. Experts sa'y that GST ig
likely to improve tax collections and Boost India’s economic
development by breaking tax barriers between States and
integrating India through a uniform tax rate. Under GST, the
taxation burden will be divided equitably between manufacturing
and services, through a lower tax rate by increasing the tax base
and minimizing exemptions.
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CHAPTER-X-Goods-and-Services-Tax-Theway-forward
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ia)accessed on 15 Jan 2014.
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SHGs promoted by SBI and Syndicate
te Bank i
oS di in Kadapa, YSR
State Bank of India and Syndicate Bank play a very important role in

promoting SHGs with a wide geographical spread across three revenue
divisions in the YSR district.

Table .1
Classification of selected SHGs - Bank-wise
Sl Bank Name Revenue of Divisions Total
No. Kadapa | Rajampet | Jammala-
madugu
1 State Bank of 16 11 19 46
India (64) (65) (68) (66)
2 Syndicate 9 6 9 24
Bank (36) (35) (32) (34)
Total 25 17 28 70
(100) (100) (100) (100)

Note: Figures in parentheses represent percentages of column totals

Source: Field data.

Table .1 portrays that the classification of selected bank linked SHGs
revenue division wise in Kadapa, YSR District. It is clear that 70
sample SHGs are break up of in to two banks (State Bank of India 46
SHGs and Syndicate Bank 24 SHGs) i.e., 2:1 ratio of each revenue
division, namely, Kadapa, Rajampeta, and Jammalamadugu.
o-demographic Profile of the Selected SHG-Members

Soci
hic profile of the selected sample SHG members is

dimensions i.e., age, marital status
depicts the classification of SHG

Socio-demograp .
studied in respect of three specific
and educational status. Table .2

members based on community and age wise-

www.ijmer.in
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Table .2

Vouwne é,
n of SHG Members on the basis of Comp,
()

Distributi Age Hhity ang
—T Age | Age | Age | Age [ Age [ Az
ﬁm leis 23- | 33- | 43- | 58. Abgie W
No. than | 33 | 43 | 53 | 63 | g3
23
5 | 9 | 60 [ 4|37 [ 19 1 iz
: 6 | @3] @) | )| © |ay
[
55— | 22 | 8L | 50 | 41 | 2 9 %
2 w0 |69 | @ | a8 | an| @ |ay
[31]
3 |SC 15 | 88 | 49 | 13 | 26 T 148
10) | @6 | @ | @ | 18| @ |am
[20]
4 | ST 11 | 33 | 18 | 18 | 7 £ o
12 | @36 [ @0 | )| ® | @ |awn
[12]
5 | Minority 3 26 21 20 6 -4 8
@ |[@B)|@) || ™| 6 ﬁg;n
Total 65 238 182 129 83 35 732
@ |6 @|as|ay| 6 |0
[100]
t-value [ 5423
Degree of freedom &
‘t’ Table value at 5% level __2_176/

Note: 1. Figures in parentheses () are percentages of row totals.
2. Figures in parentheses [ ] are percentages of column totals

3.*Significant at 5 per cent level.
Source: Figlg data,

| 1 Among
total of 732 members in the samplo SI;Ii(i’SY 00 &
™S (31 per cent) occupy first place fonoweh) membe™
¥ cent), ST and Minority (12 per cent &%
r of members in selected SHGS l;er an
) is hig s

of other agq g'lrl: S€In the age group of 23-33 years ¥ oot

ries
WWW.ijmer. jp,
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« Members in the a .
calegory: ge group of above 63 years are lower than

o rest of the age groups as they constitute only five per cent. ‘t’
‘.ﬂlculnﬂ‘d value of SHG members baged on community 5,423 whic.h is
qore than the table value of 2,776 at five per cent level of significance
4 degrees of freedom. Hence, null hypothesis is rejected. SHG

for
Education Basis

anbers on
Table .3 shows distribution of SHG members on the basis of community
with Education basis.

Table .3

pistribution of SHG Members on the basis of Community with
Education basis
7Sl | Comm Tilit | Neo- | Primar [ High | Inter- Grad | Tota
No | w-nity [ € literat y Scho | mediat | u-ate | 1
] rate e Educa- ol e
tion
—1 | OC 59 32 44 28 10 7 |180
(33) (18) (24) (15) 6) (4) | (100)
. [25]
9 | BC 103 31 59 21 8 6 228
(45) (13) (26) 9 4) (3) (100)
[31]
3 | SC 54 28 34 19 10 3 148
(36) (19) (23) (13) 97) (2) (100)
[20]
4 | ST 34 12 21 13 7 4 91
37 (13) (23) (14) 8 (5) | (100)
[12]
5 | Minorit | 22 16 19 18 7 3 |8
y (26) (19) (22) (21) (8) 4) Sg?)
Total 272 119 177 gi 462 (233) (713020)
8mn | 16 (24) ) (6) [100]
Note: 1. Figures in parentheses () are percentages of row totals.
2. Figures in parentheses [ ] are percentages of column totals
Source: Field data.
___._-———"'-
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Vouwneb, |
at (in sample SHGs more than one third per cent of the
[literates) the percentages of illiterates is the highest
per cent, followed by those with primary education 24
per cent, neo-literates 16 per cent, those with high school education 14
per cent, intermediate qualification 6 per cent and the least 3 per cent
are graduates. Coming to the community wise analysis of education
status more or less 30 per cent of group members are illiterates except

It is obvious th
members are i
constituting 37

BC and vice-versa.

SHG Members on Marital Status

Marital status of members in sample SHGs is incorporated in
table .4 a maximum of 92 per cent of SHG members are married. Only
a negligible per cent i.e., one per cent is divorced, five per cent of SHG
members and widowed and two per cent of the members are married.

Divorce instances could be observed in the category of OC.

Table .4
Distribution of SHG Members on the basis of Community-wise
Marital status
SL | Community| Un- | Married | Widowed | Divorced Total |
No. married
L 5 168 6 T [18
3 (93) 3) @ | oo [25]
4 e 3 212 13 .
6) (93) (6) | o0 BUY
§ |8¢ 2 134 12 s ]
¢ (91) ®) | (100201
T . - - 9100) (12
5 ) (93) (5) ___,___,_(15/
5 Minority " 80 5 ~ (8100) 1
e (94) ® | =
b 12 679 40 T Tow
@ (92) (5) ,IW
Note: T Figures Frow toals.
*1. Figures in parentheses () are percentages © |
olumn totals

2. Figures in parentheses [ ] are percentages oe
Source; Fleld data.

\
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GroupP Constitution -
1

Group constitution indicates the various factors involved in th
constitutiont "y the.group 1.e., purpose of formation, age of the grou;
and the details of linkage with banks, Table .5 shows purpose behing
o formation of Bank linked SHGs.

th
) Table .5
Purpose behind the formation of Bank linked SHGs
‘SLNo.|  Purpose of Bank name Total
f ti
e State Bank Syndicate
of India Bank
1 For the purpose of 14 6 20
savings (31) (25) (29)
2 To get the bank 22 11 33
loan (48) 4 (46) (47)
3 | Banking activities 8 5 13
amn (21) (18)
4 | Any other purpose 2 2 4
(4) 8) (6)
70
Total 46 24
(100) (100 | (100

.
ent percentages of column totals.

Note: Figures in parentheses repres
Source: Field data.

Purpose behind the formation
table.5 a maximum of 47 per cent of
the purpose of getting loans from the bank’_fouow?é l.)y 29 g 6 per ce
the purpose of savings, 18 per cent for ba.nlﬂn.g activities a?dentiﬁed e
for other purpose. In both banks ¢ g purpt::: pank loans,
around 50 per cent of the grouP megbers 15 €° i hows age
followed by savings, activities and other PUTP°

ses. Table 68
3 tates.
of the selected SHGs based on bank Jinked S¥25 311
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Age of Selected SHGs Based en ‘

S A ebeHGinYem —
Name 2 [3] 4 il LGS »
State 28 L2 I (L6030 4
Bank of (25) | (25) |
India ;
[2]
Syndicat | 1 |-| 1 | 3 =
eBank | (100 100 | (75) |
) )
[13]
(4) [4] 4
Total 1 |- 1 | 4wl
(100 (100 | (100 | (100 | (100
) y | S B
ol | wl e |oel el e

Note: 1. Figures in parentheses @) are percentageé*’*
2. Figures in parentheses [ ] are o D "

Source: Field data.

in the age group of five to t&iyéérs,-h‘thew
Bank of India maximum nu 1 fﬁfg

of six to ten years and in t} 6&;6
maximum number of groups are
Years,

Meetings of SHG

To develop the group intg
should evolve ryleg and
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discussions with all the memberg for compliance in full. One of th
rules that all members have to comply with is regarding meetings e
the group should meet regularly in a common place at a scheduled tin;e.
This helps them to become closer for understanding each othex:
difficulties in a better way. Full attendance and good participation of a]
the members in all the group meetings would make it easy for the
SHGs to stabilize. Minutes register ig kept upto date. For the purpose
of studying the performance of SHG it is essential to study the SHGs
meetings in terms of their periodicity, attendance, participation and
maintenance of minute’s register. The regularity in conducting the
meetings and the attendance during meetings gives an indication about
groups functioning.

Community wise SHG Meetings

As the frequency of meetings increases, it gives scope for a lot of
interaction, better understaﬁding and awareness among the members.
The following table.7 represents the prediction of meeting in selected
SHGs on community wise. It is observed that, 37 per cent of the
selected SHGs conduct meetings on quarterly basis, followed by 30 per
cent on monthly basis, 19 per cent twice a month and 14 per cent on
weekly basis.

Table .7
Periodically of Meetings in Selected SHGs - Community-wise
S1L Meetings " Community Total
No. | periodically
C | ST | Minority | Mixed
OC | BC | S Cats
1| Weekly ! . 1 2 1 6 ig)
) | @ | ©3 an | (
T M 3 2 1 16 a1
onthly & - (30)
33) (28)
R — 313
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11 | 13
; ; 5 2 4 * = - 13
7 wice I 2
’ ;Tmf,;xfh fmf»!, (21) (19)
| 4 | Quzrterly - ‘ 2 L . 25
o e | (100) | (20) | (20) (34) (40) (37)
| | ! il
T T g | 2 5 5 3 53 70
; (100) | (100) | (100) | (100) |  (100) (100) | (100)

Note: Figures in parentheses represent percentages of column totals.

Source: Field data.

hs per community-wise analysis, a cent per cent of SHGs are
conducting meeting twice 2 month and on quarterly basis by OC and
BC category members respectively. They are followed by SCs 60 per
cent on monthly basis, STs 40 per cent on weekly basis and on monthly
basis. Regarding Minorities in SHGs are conducting meetings weekly,
Monthly, Quarterly with an equal share of 33 per cent. Definitely it
could be a healthy sign since micro finance is originally meant for

sociglly and economically downtrodden people belonging to SCs and
STs.

Bank-wise SHG Meetings

The periodicity of meetings in selected SHGs categorized in bank-wise
iz ghown table 8,

Table .8
Periodicity of Meetings in Selected SHGs - Bank-wise

i ;3: Meeting's Bank-wise Total

| | (FPerlodicity SFg eBankof | Syndicate

L India Bank

|1 Weekly 8 2 10

| (17 ® |

2| Monthly 15 6 2
& 1 (33) B
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‘ Twice in a month 7 i
3
=5 1 R
(19) (25) 19)
o 4 | Quarterly 16 10 TS
(87) (35) (42) 37
70 Total 46 24 70
(100)
— (100) (100) (100)
s.

Note: Figures m parentheses represent percentages of column totals,
Source: Field data.

SHGs meetings are being conducted on quarterly basis both in
Syndicate Bank and SBI, followed by monthly basis and weekly basis in
SBI and twice a month in Syndicate Bank. The least twice in a month
in SBI and weekly in Syndicate Bank. In both the banks the overall
frequency of conducting meetings is higher on quarterly basis only (.e.
37 per cent) which is a positive indicator.

Adherence to Scheduled Meetings on Community-wise

The table.9 represent whether the SHGs meetings are being conducted
exactly on time and place as per schedule categorized on community
basis or not 46 per cent of selected SHGs stick to scheduled time and
place as they fall in 80-90 per cent regularity, 33 per cent of selected
SHGs recorded 90-100 per cent regularity conducting meetings as per
scheduled time and place. And the rest (21 per cent) are less than 80
per cent. From the analysis it can be known that nearly 80 per cent of
the SHGs almost stick to the scheduled time and place in conducting

the meetings, which facilitates exchange of information among the
members,
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Table .9
Adherence to Scheduled Meetings in SHG - Communjty Wise
i ]
SL. | Scheduled Community [ Total]
| No. meeting:éz oc | BC | sc ST | Minority | Mixed
are held in Caste
I
1 | Less than - - 3 1 1 10 15
80% (60) | (20) (33) 19) | (a1
[e——]
2 | 80-90% 1 2 1 y 2 25 39
(50) | (100) | (20) | (20) (67) (47) (46)
\
3 | 90-100% 1 . 1 3 - 18 23
(50) (20) | (60) (34) | (33
Total 2 2 5 5 3 53 70
s (100) | (100) | (100) | (100) (100) (100) (100)

Note: Figures in parentheses represents percentages of Column Totals,
Source: Field data.

Adherence to Scheduled Meetings on Bank-wise

Whether the meetings with respect to Bank wise SHGs are conducted
exactly as per the predetermined scheduled or not is presented in table
10. 50 per cent of SHGs linked with State Bank of India and 38 per
cent SHGs linked with Syndicate Bank are conducting meetings as per
schedule and fall into the category of 80-90 per cent. Further it is
noticed that 33 per cent of SHGs linked with the banks are conducting
meetings as per schedule, which is to the extent of 90-100 per cent

Table .10
Adherence to Scheduled Meetings in SHGs — Bank-wise

SLNo. | Scheduled meetings Bank-wise
1di
fre heldin State Bank of | Syndicate |10
India Bank
1 Less than 80% 8 7 15
an (29 | @
"
316
www.ijmer.in )

Scanned by CamScanner



(ONAL JOURNAL OF Muunoiscirunary Ebuganonat Reseanci
|NIERN'\21277_788|; Ineact Factor = 4.527; 1C Vawg5.16; 181 Vawe:2,266

sy
@)
isSN :;6 |sSUE 8(7), AuGUST 2017 w"“/ﬂ
VoM
< 80-90% 23 o | s
(60) (38) (46)
< 90-100% 15 8 23
(33) (33) (33)
Total 46 24 70
(100) (100) (100)

Note: Figures in parentheses represent percentages of column totals.
gource: Field data.
Thus 83 per cent of SHGs linked with SBI, 71 per cent of SHGs linked

with Syndicate Bank, are conducting meetings as per schedule. Hence
Banks did not have any authority on the SHGs, to force conducting of
their meetings regularly.

Adherence to Scheduled Meetings on Age of the SHG Basis

It is generally expected that as the age of SHG increases there will be
regularity in conducting of meetings as per schedule. This is because
the members of the groups realize the importance of attending the
meetings for exchange of information, awareness and learning.

Conclusions

v Micro finance is a successful empowerment tool which has covered
almost 10 crore households in the country. It is also important to note
that 86 per cent of the groups are exclusively identified as women
groups, which is a big push to the women empowerment programime.

v Self-Help Group-Bank Linkage Programme (SHG-BLP) is the most
appropriate vehicle to ensure welfare and equity in the country with
help and support given by NABARD.

v" NABARD undertook several financial and promotional measures
like refinance, creation of micro finance development and equity fund,
grant support to banks for promotion and nurturing of SHGs and

WWw.ijmer.in 317
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pecial initiatives for scaling UP of SHGs in order to promote the stap,
8

of SHG-BLP in the country:

/ Unlike the priority sector lending by commercial banjs, Creg;
delivery through SHG-BLP Proved to be a least-cost and economyy,
sustainable channel for reaching the unreached poor. y

v Southern region states in India have lions share in SHG.
linkage, savings, loans disbursements and outstanding loans,

Suggestions

% NABARD should focus more on north and north eastern region |
where the spread of SHG-Bank linkage programme is very less, |
Special initiatives are required to be undertaken in the form of
more grants to commercial banks for promoting and nurturing
SHGs in these regions. Pilot projects like SHG post office linkage

programme, which is launched in Tamilnadu can also be initiated
in north and north eastern regions. .

.,

«» With regard to the spread of SHGs linked and loans disbursed bank-
wise, the share of co-operative banks is very less in comparison |
with the share of commercial banks and regional rural banks. This
indicates that serious efforts are needed to be put in SHGBLP by
the co-operative banks, Special incentives should be designed and
given to the co-operative banks to perform well in extending the 2
concept of SHGBLP to rural areas.

4 Monthly meetings in SHGs need to be conducted to bring intim¥ |
among the members to create awareness and familiarize various |
activities to be undertaken by SHG. The leaders of the SHOS
should take initiation in identifying and encouraging the 10
participant and inactjye members in the group and encourag® ™
by undertaking activiffes of pot luck, exhibitions and s

the abilities of each member in the meeting. /
5 318
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<« The span in between of the two audits should be reduced and audit
should be made at least once in a year rather than once In two

years or more. Know whether books are maintained properly or not
and also avoid manipulations if any.

Selection of leaders must be made on rotation basis rather than on
election and nomination in order to make effective functioning and

developing the individual leadership skills among the group
members.
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\TURE AND DIMENSIONS OF 1y L FUL AND NON-WILXUL

8 EFAULT AND THE IMPACT g, 0-OPERATIVE CREDIT
POLICY ON DEFAULT — A cpgg STUDY OF NELLORE

DISTRICT IN A.P.
Dr. G. Sudhakraiah
Lecturer in Commerce
. ' J M J College for Women (A)
Tenali, Guntur

In India, the vital role of agricylture arises out of the position,
» agrarian sector occupies in the overall economy of the country.
Agriculture is the largest sector of economic activity and has a crucial
ole to play in the country’s economic development by providing food
and raw materials and employment to a very large proportion of
population, capital for its own development and surpluses for national
sconomic development. Thus, the importance of agriculture despite
rapid industrialization has not in any way diminished. It has become
necessary raw materials, but to highly modernize agriculture so as to
hrow up surpluses to be made available for investment in the other
sectors of economy as well.
Keywards: Agriculture, Economic development, Industrialization,
Raw materials
Introduction

Agriculture occupies a prominent place and plays a crucial role
i1 the economies of developing countries. Agricultural development
seems to be far more complex than that of industry. Agricultural credit
markets in developing countries are characterized by dichotomy i.e., the
co-existence of institutional as well as non-institutional sectors. The
cost and availability of credit in these two sectors differs considerably.

Small farmers have restricted access to organized sector who are forced
to borrow from non-institutional agencies at sky-high rates of interest1.

In order to sustain and accelerate the production in agriculture,
supply of adequate credit and its use in proper direction are of prime
squieting features of the institutional

importance. One of the most di
credit in India is the incidence of ever-increasing over dues. The high

Jijmer.in 81 J
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level of over dues restricts the capacity of lending instim

funds, besides threatening the prospects of continued flow of e"ecycle
credit for agricultural development. AgI:lculmral IPans are Overg
because of willful default and circumstantial or genuine defayy I t}‘:e
overdue of co-operative credit institutions majfmty of the large f, : &
are considered to be willful defaulters, while the default op %
farmers is mostly due to natural causes. What factors conty

) ute
willful and non-willful default? Who are the willful defaulterg angd t

W
the na;i::
aNswerg
efay]

ed in thig

is their incidence in different regions of the district? what is

and dimensions of willful and non-willful default? To seek

these and other related questions. 30 defaulted and 15 non-q.
borrowers were interviewed and the results are incorporat
article.

Need For The Present Study

The organization of co-operative credit societie
the important policy

WWWw.ijmer.in
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» the income and éisses structure of defaulting and

s
paly |ting borrowers,

To adefau

non” .
F f

s are pos(ted for testing.

ng hypothese
operative overdues are not related to socio-economic
Co- ice size of holding, Family size, extent of irrigation,

tor's li . G
fac occupation and community.

Ther gnificant difference exists in the income and
sces levels of defaulted and non-defaulted members of

sample borrowers.

ple Design )
rtion of short and medium term agricultural credit in

jor po ; e . ”

Ad ;::31 ot 18 channelized by primary Agricultural Credit Societies
srefore, 8 detailed investigation of the working of some of
has been taken up. The period of the study relates

(PA . ary societies
d commencing from 2005-2006 and extends up to the co-

oih ded in March 2015.

2

f The study covers wide range of population spread over the
.+t g two stage sampling plan has been considered to be more
igble and flexible Selection of PACS formed the first stage and
" defaulters and non-defaulters formed the second stage.

selection of

The first stage units (PACS) are selected randomly from 99
primary Agricultural Credit Societies in the district. The district is
divided into three revenue regions. Namely , Gudur, Nellore and Kavali
regions respectively. From each region 5 PACS are selected for field

investigation on consideration of proximity and better familiarity.

As the main focus of the present study is to probe into the
causes of overdues at the individual borrowers level. The list of all
defaulters and non-defaulters from 15 sample PACS is obtained and
posstratified into four groups based on the extent of 1and holding. The
groups consist of the defaulters and non-defaulters in following way.

Group 1 - Marginal Farmers — Below 2.5 acres
Group II - Small Farmers — Between 2.5 to 5 acres

Group I1T - Medium Farmers — Between 5 to 10 acres
\
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Asset Level, Loan Si{e, And Income Lev

i ith an advantgy,, .
<hin of asses provides owners w “ages i,
The own]e};‘:lt;l)h‘l’ terms of volume and cost of loans, An. incregg,
e fngoges n;'mealth with high signal and collateral valu.g? will engp,
in the zh:::c?\:ings 3. the level of assets and loan size and incomg leve]
' DO ) i
o?rsg:mple borrowers are presented in tablel.

Table 1

Category-Wise Average Income, Assets And Debt Of §

ample
Defaulted And Non-Defaulted Borrowers

Farm | Assets Income Debt
Categor D ND D ND D —W
y

Marginal | 128700 | 141600 | 24103 | 33354 | 8387 | oas—

9372
Small 232100 | 259400 | 47966 | 41019 13290 | 15333
Medium | 455168 | 579366 57425 | 73216

18307 | 19535
Large 846425 | 1115583 | 101221 141387 | 24593 | 23172

ND = Non-defaulter D = Defenlter
Source: Sample data

’fhgre is a positive relationship between asset level and debt
?(cnc‘;l; lé'atlon and income geheration. In case of defaulters the
assetsavl;); co-gﬁgcl‘?nt between assets versus income is 0.9812 and

s Cebt s 0.9787, the similar relationship exists in now-
Www.ijmer.in
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g 2 09-efﬁc1ent are 0.9979 and
_,.;.‘,Jltf’l’l‘_' Thus: in t&laﬂrms of thig relationShip. There is noo'gz'?',o
o ,:‘,;zln? g ween defaulters and nop- Sefaulters. The medium asic
i ors DAV better access to credit markets because of tl?:‘d
1:”:3 t:’:rz;es statu.s aIl.d mcc;gle gene?aﬁon. The dispersion of asseg
b f:d - 7 is higher 6.49 per cent for defaulters and 87.02
o hon—defa‘ﬂters) than the debt (42-97 per cent and 35.17 :
F_:.:,;nt y ncome (55.89 per cent and 68.14 per cent) respectivg;r
o 8 et 7 i data andthe resultsare shown n able 2.
A Table 2

Anova Results
/
of Degrees Sum  of | Mean F. F,
qure? | of squares | square
S __— 2350112 | - |
% 1 5350112 | 2850112 |3.3781% | 1013
| _
ggltw/ “I::: 5 | 8154143 58384714 | 40.7400* | 928
| /’—__/‘_
%‘ 5 | 209.0187 69.6729 |- -
or E1TOF /______—»——/L_——————/
me // B
e |- oase [ [dza6 | 22138 10.13
Joumns /,_./
%fgﬁn/?// 93.0817 | 32.6939 17.0360 | 9.28
rows ////-——”‘
Residual | 3 F5i3 |19 | :
or Error /_/L,/L——-“
Between | 1 0.0098 0.0098 09159° |10.13
Coloumns = | ccamee=] ”
Between | 3 54624 | 0.8208 76.7103* | 9.28
rows //
Residual | 3 o032z | 00107 |° '
LorError _ /L__/L_-——/’—;/F
* Significant at 5% level Fo =

calculated value /
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Influence Of Socio-Economic Factors

Here an attempt is made to identify the key SOQiO-Ecommic
factors of borrowers through i test and the results

tzble 3.

are presentey j,

Socio-Economic Factors and Value of X of Sample
Defaulters and Non-Defaulters

—

S.No. | Factors | Between Between [y’ Table Source
NWD Degrees | of value
and WD | ND and | freedom | at 5%
WD (?) level
— e
L Land 14.0495% | 1 744+ 3 7.815
2 Education m 15113+
I—— 5118% |3 7815
8.  [Caste 55319 @ ]
| @ 15974@ |2 5.991
4. Amount | ————
bOlTOWed 12.4757+ 5.629@ 3 7.815
__\
5. m% 85080 |3 5.991 |
\- » 3 .
.\\ T
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The table presented al.)ove reveals that there is no significant
. among the varlous socio-economic factors like caste,
upation and irrigation status of holding of non-willful
& ) and willful defaulters (WD). However, a significant
gefaulte™® * icts among socio-economic factors like land. Education
rrowed of non-willful defaulters and willful defaulters in
faulters and willful defaulters there exists significant
case nship in family size at 5 per cent level. The other socio-economic
relatio like land, education, caste, amount borrowed. Occupation and
-f::it;:tsion status of holdings are not significant at 5 per cent level.

i

S!
ount bo
of non-de

Taxonomy Of Defaulters

n the present study,the ijective of classifying farmer borrowers of co-
operative societies intq willful and non-willful defaulters on the basis of
their repaying capaclt}_f. A number of socio-economic factors viz.,
operational size of holding (H). Family consumption expenditure (C) .
Gross income from agriculture (A) . Initial amount of loan borrowed
(L), proportion of working members to total members (T). Amount of
annual income other than agriculture (O), and the proportion of
politically influential members to total members (P) are identified as
examined with the help of regression analysis. The results of regression
analysis are presented in table 4.

Multiple Linear Regression Analysis Results (Willful

Defaulters)
Variable | Regression | ‘t’ value | Multiple | Percentage
co-efficient R? contribution
(R?)
Constant | 7418.5972 | 2.0745* W 0.2010* \ J

e ——
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101.7663 2.5808 W\\

).0469 (/)‘m\
0.040¢

-0.0057
-0.0291
14.1271
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ooss | 005%2@ - (057
\

162801 | 1.2699@ -\m

Significant at 5% level \**S\
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: mi : _
willful defaul:;s)c;:rs' Multiple 1&‘;‘:‘;1:: S 1S contributed by remaining
© shown iy, gression analysis results (non

table 5, YS18 resu

WWW.ijmer.in

mm—

88

Scanned by CamScanner



JourNAt of Mumms: l;;;A ! E"'Cgc-m ReseazcH

oNA "{. [uPACT Jcron = 4.527: 1C Vawes 14 151 Vaw=2.285
8l " _oseR 2017 ‘ > )
. “Dwxs”

-
L
eNA"

\ g
~§3)
S at®

I

.7
7! 4), O°
7 e 02

IultipleL T
/.Yiﬂ'_ﬁﬂ’ﬁlters)
4 Regress.ion ‘t’ value | Multiple | Percentage
var! co-efficient | R cottieibution
(R
t 3014.9985 1.5835@ | 0.3940 -
Constan
(4.8700)**
c/ 0.0741 0.9863@ | - 4.70
A/ -0.0125 0.4941@ |- 2.09
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5% level
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Y = Average amount of loan overdue

Source: Sample data.

Results of multiple linear regression analysis furnished in table
5 reveal that 39.40 per cent of the variation in average amount of loan
us socio-economic characteristics of

overdues is explained by the vario

non-willful defaulters. The correspo i works out to 487
which is highly significant at 1 per cent level. This shows that the given
:1:1.“’91" linear regression model is valid for the present study. There 18
n(;:fm-?cam positive effect of operational size of hol
comm lfu], defaulters on average amount of loan gverdu%.
sponding t-value is given 4.42, which is highly significant at 1 per
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24.46 per C}?“ul defafl e ount of loan borrowed. Family Consyp, R
the non-W! ini

¥ ; Ptig
i from agriculture are given by g 1,
. »ome . 12
cxpengl’%lper cen | in average loan overdues is confripy, "
cent. . i

i ) Uteq
per cent of the V““atf: characteristics of non-wilful ge

i
i d fa\lltem
other socio ec;rn?;t etween average loan overdues apg Sociy.
. o-elllC
Correlation €

istics of defaulters is presented in table 6,
economic characte Table 6

nt Between Average Loan Overdyeg Ang

Correlation .C%Eﬁzﬁic Characteristics Of Defaulters
Socio-

Willful Non-willful
Variable —R—‘—” ‘t’ value R W
0 0.3863 3.0776** [ 0.4379 5.3800%
C 0.30662 | 0.4875@ | 0.1773 1.9899*
A 0.0883 0.6514@ | 0.1001 1.1112@
L 0.0309 0.2272@ | 0.2272 2.5769%*
T 0.0179 0.1316@ | -0.0091 0.1005@
0 00425 | 03126@ | 0.0933 1.0350@ |
P -0.1907 | 14276@ | -0.0963 1.0686@
Significant at 5% level e Significant at
1% level

@  Not Significant at 5% level
Source: Sample datg,

Fr ;
average lc?:l :\f::rdresults of simple correlation co-efficient between
that there is 5 signlilgzairzd Other socio-economic factors, it is observed
of holding anq average loposltlve correlation between operational size

non-willfy] defaulters Thean Overdues in the case of both willful and
at 1 per cent Joyq] Furthett:'oie.spondmg t-values are highly significant

» ' 1s observed that in case of non willful
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ositive significant correlation between family
re and average loan overdues at 5 per cent level
4 and average loan overdues at 1 per cent level.

ng willful defaulters:

S“gges 1 - growing tenden'cy to use fa_rm credit as on instrument
ohis pe port-term populist objectives. Government measures
'ﬂ‘cﬂchie‘”_“g f of 8 icultural dues, concession/ relief announced by
fﬂ"h 25 write 90 naries from public plat forms, stay orders on legal
ach ) funct? disbursement of loans Jassets at the hands of
‘os in Loan Melas etc... have vitiated the recovery
politic“l 1 ral 88 well as state governments should evolve a concrete
e .+ for the recovery of dues and take the firm

and NiE o view in respect of “willful defaulters”. Mass programmes
nd object? © ent of loans such as Loan Melas should be stopped as they
for di purse ous effects on the functioning of credit agencies. Hence,
pave deleteg . whole-hearted ~efforts to improve means, by the
the neeent The promptness to payback loans by the members can be
' he societies evolve a moral code to

The loan recovery position in the

en
;ﬂll : 16xp
i ptio” | porrowe

Co“ ) .tiﬂ -
it for RedﬂCl

. a great extent by making t

ens ?dﬂto abided by all the members.
e stric t)i,v ¢ societies can be improved if the employees of the societies
c:t*;rlile;tait sincerely and the Board of Directors and other policy makers
;elp the employees in their efforts.
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Abstract

Credit is co.nsiderec! as life blood of every development activity.
gience credit s linked with trust or confidence, overdues hit at the
yery Toot of the functioning of credit institutions, Nevertheless , the
phenomena of default co — exists with farm financing, but in recent
years it has cropped up as a chronic disease and the rate of growth of
werdues has been increasing. The causes for overdue are multiple and
they can be classified into two viz.., internal and external. Overdues are
often the result of a combination of various factors as stated above. The
fifferent factors which lead to overdues under both the categories are
discussed in this article.
Keywords: Credit, Overdues, Internal and External factors
Introduction

; Agriculture occupies a prominent place and a crucial role
0 the economics of developing countries. Agriculture development
%5 to be far more complex than that of industry. Agricultural credit
Tarkets in developing countries are characterized by dichotomy i.e., the
“eXistence of institutional as well as non-institutional sectors. The
go " and availability of credit in these two sectors differs considerably.

tol farmers have restricted access to organized sector, who are forced
"MOW from non-institutional agencies at sky-high rates of interest'.

. . - - S o0

the u India, the vital role of agriculture anszo I:lut Off :}lle position,

 Bian sector gccupies in the overall €Cor y of the country.

N Te i3 the ] f economic activity and has a crucial
le e largest sector o ent b <ive

g 0 In the country’s economic developm : y providing food

W Materials and employment to 2 very large proportion of

o _—
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ital for its own development and sy

' : IPlugeg
populatfon’ ovelopment. Thus, t.he 1mportan?e of agI'iCultf?: nati"hal
pconomic ¢ slization has not in any way diminisheq. It b ¢ desp“e
rapid induf!ot only to achieve self-sufficiency in Matterg Ofa ) St
necessary aw materials, but to highly modernize agﬁculturfood a
agricul 5 1ces to be made available for investment i, :hm“to
thr:::-slzf economy as well’. "y
sec
Objectives

The specific objectives of the present study are:

To study the relationship between the extent of

1 X . i dEfaU]t g
the socio-economic characteristics of defaulters,

To analyze the income and asset structure of defay

Iti
non-defaulting borrowers. 1ng ang

iii.  Toexamine the nexus between size of holdings ang defu
and ability to repay a nd default.

Hypotheses
The following hypotheses are posited for testing.

i There is no significant difference in nature and extent o
overdoes among different sample societies located it
different revenue regions of Nellore district.

Co-operative overdues are not related to smio-econopic
factors like size of holding, family size, extent of irrigatit
literacy, occupation and community.

Sampling Design

NelloreAd 14Jor portion of short and medium term agricultural credel;:
(PACS) 'i‘s}tnct 18 channelized by Primary Agricultural C_redlt Socrlneo
the prir;l ereff)re., a detailed investigation of the working of Sorelatﬁ
to the ng SOcieties has been taken up. The period of the s1:ud)’t o0
Operatig, .. “mmencing form 1997-98 and extends up ¥
Yéar ended in March 2007. .

. er
district aet;t“dy covers wide range of population spread 02 ot
an, ° st‘}ge sampling plan has been considered ttos o
Selectioy, of defe’“ble. Selection of PACS formed the Firs

ta .
\aultem and non-defaulters formed tw
wWw.ijmer_in il
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he [irst stago units (PACS) gy Moloctoq py,pdomly from 199 \

e —

qeultural Credit Sociotioy iy, Lthe The district is \
pim® jnto three revenuo l'ngimm. Thore g urm'rm' l"m PACS in
dwit(l} dur, Nellore and Kavali rogiong ""“l"’Ctlv,,l" m-? n:: unch 5 PACS
tho! octed [‘qr field investigation on cnnuldom&;,i‘ ::,f' pr(,ximity and
;Zwr familiarity.
As the main focus of the present study iy yo probe into the

dues at the individual b i f all
qos of over : Orrowery |ufel, the list o
;‘:‘f‘nulters and. no-c!ef‘aultors from 15 sample PACS is obtained and
stratified into four groups based on the exten, of land holding. The
goups congist of the defaulters and non-defaulterg in the following |
way.
Group I - Marginal Farmers - Below 2.5 acreg !

Group II - Small Farmers - Between 2.5 to 5 acres
Group III - Medium Farmers - Between 5 to 10 acres |
Group IV - Large Farmers — Above 10 acres

In the second stage, stratified random sampling technique is
applied to select the defaulters and non-defaulters. Two defaulted and
one non-defaulted members from the marginal as well as small farmer
goup and four defaulted and two non-defaulted members from the
medium as well as large farmers grouphave been selected from each
society. Thus 180 defaulted and 90 non-defaulted members have been
slected from the sample societies.

Extent Of Overdues At Defaulter Level

In order to assess the overdues at the farm level, all the 270
oITowers were interviewed, among them 180 were deffaulters and their
dmt11buf:ion on the basis of level of default is indicated in Table 1
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Table 1
Defaulters And The Sum Defaulted
(with interest as on 31-01-2007)

Size- ﬁ
group N ¢ Amount Percentage Percentage
of St oL'| defaulted | of of amount
Loan Defaulters Rs. defaulters | defaulteq
Rs.
02500 | o 10057 10.00 2.60
2500-

29 17.22 9.24
5000 31 1429
5000- 24.45 19.30
7500 44 298417
7600- 23.33 26.04
10000 42 402680
10000
and 45 662126 25.00 42.82
above
Total 180 1546209 100.00 100.00

Source: Sample data

Table 1 shows that there is a positive relationship between the
amount defaulted and the size of the loan (r=0.9898). this is but
natural 10.00 per cent of defaulters account for only 2.60 per cent of
amount defaulted in the size group of 0-2500, 17.22 percent of
defaulters are in the size group of 2500-5000 defaulted, 9.24 per cent,
24.45 per cent of defaulters representing the size group of 5000-7500
defaulted, 19.30 per cent and 23.33 per cent of defaulters are in the size
group of 7500-10000 defaulted 26.04 per cent. But in the case of last
size group i.e., 10000 and above account for 25.00 per cnet of defaulters
and their default percentage is 42.82 percnet. Average amount
defaulted by all 180 defaulters works out to 8590.05. It is explicitly
clear that there is a skewed distribution in the amount defaulted. The
co-efficient of skewness 0.4912 and C.V. is (69.86).

. Region-wise
distribution of defaulters and the quantum of default are presented in
table 2

e—"
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:::;:: -Wise Distribution Of Defaulters And Quantum Of
pefault
ot Number of Defaulters Amount Defaulted (Rs.)
borrowi“g Gudu | Nellore | Kavali | Gudur Nellore | Kavali
s, r
7500 8 5 5 15256 | 10248 14553
25005000 | 12 10 9 47643 [ 55700 39586
5000-7500 | 15 12 18 96459 | 92486 109472
7500-10000 | 10 14 17 117262 | 139390 146028
10000 and | 15 19 11 175143 | 298707 188276
above
Total 60 60 60 451763 | 596531 497615
Source: Sample date

The average amount of default in Nellore region is Rs. 9942.18,
which is high compared to other two, Gudur (7529.38) and Kavali
(8298.58) regions respectively. ANOVA is computed for the data shown
in Table 2 and the results are presented in the following table 3.

Table 3

Anova Results

Sources [Degrees | Sum of | Mean of F, F,

Variation | of squares | squares 5% 1%
Freedom

Between 2 21.8498 10.9249 |0.8768 |4.46 | 8.65

Columng

Between | 4 778.2188 | 194.5547 | 15.6146 | 3.84 | 7.01

Towsg

E? 99.6790 | 12.45898 | - - :

Tota] EvS : - -

Sotal g 899.7476 | - -

\
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* Significant at 5% level Fo=F
calculated value
@  Not significant at 5% level. F=p

table value

It is clear from the ANOVA results that therg is no significant
difference in the level of default among the three regions. But, there is
a significant difference between levels of borrowing. Farm category.
wise distribution of defaulters and extent of default are presented in
Table 4.

Table 4 clearly indicate that the percentage of willful defaulters
to total defaulters increases with the size of holding (r=0.9416) and
willful defaulters’ overdues is also increasing with the size of holding
(r= 0.9789). The same relationship exists between the size of holding
and willful defulters’ overdues to defaulters overdues (r=0.9789). 16.67
per cent of marginal farmers account for 7.29 per cent of overdues and
2.35 per cent of amount willfully defaulted, 16.67 per cent of small
farmers account for 14.61 per cent of overdues and 10.37 per cent of
amount vilfully defaulted and 33.33 per cent of medium farmers had a
share of 32.21 per cent of overdues and 29.96 per cent of amount
willfully defaulted. 23.33 per cent of large farmers accounts for 45.89
per cent of overdues and 57.32 per cent of amount willfully defaulted.
We find that there is a positive relationship between the size of holidng
and level of overdues (r=0.9980). Similar relationship exists between
the size of holding and willful defaulters overdues (r=0.9718). Hence,
the formulated hypothesis viz., there is no significant difference in the
level of default between the different size groups of farmers is rejected.
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Table ~ 4
/ el
3) Default Willful |g Average amount
alt Wilful as ers’ default | 5 overdues
cated Defa default | % overdue | ©™® o
rs e o n
ory © s o2f s overdu | of | Default Wilful
(2) es ) | ers deafult
| ers
1/ _,?,’———— 3 4 5 6 7 3 9
Mar%!m 30 2 6.6 112633 13200 1L 3754.43 6600.00
g 1660 | @39 |7 (729 235 |12 '
| e 8 26. 225874 58139
30 2. | 7529.13 | 7267.
sl | Pben | asse) |67 |a4en |03 |m %
|} 20 33. | 498086 168042
ditl 60 33. 8301.43 8402.1
: (33.33) (33.90) 33 (32.21) (29.96) 74
T,a?l’? 60 29 48. 709616 321482 45. 11826.93 | 11085.5
(33.33) (49.15) 33 (45.89) (57.32) 30 9
Mol | 180 59 32. | 1546209 | 560863 | 36. | 8590.05 | 9506.15
(100.00) | (100.00) 77 (100.00) (100.00) | 27

Causes For Default: Borrowers Perspectives
a function of a multiplicity of variables
ocio economic and attitudinal factor in the

collected from the sample investigation
tegories as

Crop loan delinquency is
analysed in terms of certain s
proceeding sections. The data
regarding the defaults has been summarized into six cal

shown in Table 5.

There are a multiplicity of causes for lo
causes is also quite varied. We propose
Nirmal Sande Rathna and hence the ¢
six categories as shown in Table 5.

(@) Defects in Farm Production

Poor productive conditions of the farming enterprise often make it
?lfﬁcult to repay. This defect is also expressed in terms of “non-viable
i:'m. units”, which often reders to the small size of farms. The
g Plication is that farmers are unable but willing to repay’. The data
OWs that defects in farm production was one of the important factors
Which 16.69 per cent of the respondents attributed their defaults and
© default amount was 12.78 per cent. Small and marginal farmers

\
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. i services
uts and extension come
with i ate access to farm 11P dip .
tdheru:;allg:qgru oup. Their income is meager to meet their subsistenc,
un :

needs rather than the repayment of loans.

(b) Variability in Income . .
o repay his loan in a particular seaggy

ble t - :
Evlsien;a;ns:o:l ?Ziht;:eltﬁi t?) natural clalmities or the destruction of 5

crop by theft, fire or other l%azardst;:g';lfl ;ﬁ::ﬁga;?l;;psghiagrﬁsc?
caused by a sudden fall in prices OT 4 willing to .

in this cate are normally able and willing repay,
gaelt.‘;eilt.;s 111111 this categg are thus apnomal and prgsumably 17-7.8
per cent of the defaulters have not repaid du'e to crop faﬂ}m’es and their
default amount was 16.42 per cent. The agrlcult.ural statistics On crops
during these seasons indicate a lower rate of failure than that implied
in the interview results. The farmer’s tendency not to accept
responsibility for the delinquency but to throw the blame on natural
calamities under market failures is a common experience. But in view
of the incidents cited and the observations made in the field visists, the
tenacity of the farmers’ argument cannot be assailed.

Table 5

Category Of Defaulters And The Amount Defaulted
Category of | Defaulte | Percenta | Amount | Percenta

default rs ge defaulte | ge
d
Defects in | 30 16.67 197669 | 12.78
farm
production
Variability | 32 17.78
| in incomes 253840 16.42
Defects in | 23 12.78
‘ .
| the credit 166937 10.80
i organizatio
n
Attitudinal | 26 ETH7? B——
soiditions 14.44 249316 16.12
] o
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n

Misceuaneo 35 19.44 361598 23.39

us

Total Sl 100.00 | 1546257 | 100.00

Source: Sample data

(© Defects in the credit organization:

The farmer i‘n this category is able to repay and willing to do so
put since the organization giving credit does not force him to repay, he:
does not. The farmer may believe that he will neither suffer penal
interest rates nor endanger his subsequent borrowing by his default,
loopholes which enable a defaulter to borrow subsequently and
sbandoning attempts to collect earlier defaults would support this
pelief. Sometimes the staff of the credit agency itself might even
encourage borrowers not to repay®. Deficiencies in credit organization
accounted for 12.78 per cent of defaulting borrower, their default

amount being 10.80 per cnet.
(d Attitudinal Conditions

Those farmers who do not want to repay loans despite their
ability to repay fall into this category. They do not consider government
funds as loans, but often as grants. This cause is generally closely
linked with defects in the credit organizations policies, such as
abandoning efforts to collect arrears under earlier schemes and the lack
of effective sanction on borrowers who do not return loans. 14.44 per
cent of the defaulters felt no obligation to repay, their default amount
was 16.12 per cent. These defaulters stated that they xonsidered loans

outright grants, expected the defaults to be written-off.

©)  Misallocation

This category includes the farmers who use the loap for purpose
Other than those stated in the application. Those farmers invested loan
:mount for other activites in which they had failed or even t}(l)o;lg}:.
ul:’ccessml' they face a problem of liquidity to repay I time. eed‘:
sallocations include the use of borrowed funds for ceremonial needs,

\
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a sudden illness or death or repayment of loans fmm other sourceg,
About 2049 per cent of the loan amount was unpaid because 18.89 per
cent of the defaulters have used the money fnr' lllllll'llh()riz(.d
expenditures such as unforeseen OXpPeNses connected with a illness or
death. lesml and ceremonial expenditure, settlement nf(lths.anm other
sources involving high rates of interest or for other activities which .
were either not profitable or illiquid.

N Miscellaneous

Other reasons not easily categorized under the fore-going heads
for 19.44 per cent of defaulters and ‘.Z..'l..'!f) p_vr.' cent of do.ﬁ'mlt
rative officials and political
Some of these could be the
“Don’t know” category.

account t
amount. They include malpractives of coope
interference is also included in this category.

cases of willful defaulters and this is in fact a

(

Table 6 depicts the particulars of factors contributing to default

by size of borrowing.

, 0
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Table 6
Classification Of Defaulters By Size Of Borrowing
Number of defaulters
Size of . . .
borrowing !)efects Variabil Defects in Attitudi ) )
Rs. in Farm ity in the credit | nal Misallocat | Miscellane Total
Producti Yisiing organizati | conditio |ion ous
on on ns
\ -2500 8 3 2 2 1 2 18
\ 2500-5000 7 9 6 4 3 2 31
\ 5000-7500 5 8 8 4 9 10 44
\ 7500-10000 6 7 3 9 8 9 42
10000 and
bove 4 5 4 7 13 12 45
Total 30 32 23 26 34 35 180
Source: Sample data
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sguare

the size-group of borrowings and

It is evident from the tabl 4
come from the ranks of borrowers of less
remaining 25.00 per cent o

e 6 that 75.00 per cent of defaultem
than Rs.10000 and the
f borrowers’ sums are above .Rf:].OOOO. Chi-

= is i the data to test the association between
Ge) test An mp e s causes of default. The X calculated

value 29.95 which is significant at 5 per cent level. Hence, we conclude
that there is nmo association between the size group of borrowings and
causes of the default.

cA1dCB1) _ 9xX8
ECA1LB1) = ——5 — "™ g0 1.z
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913, 1. Dudeney monthond o fivesle problem. Eventhough the four color problem

lod it was solved anly aflor o contur y by Kenneth Appel and Wolfgang Haken, ‘
1s considered s the bith of Giraph Theory. “

PUTER SCIENCE

I
s of Graph theory: |

I

etical concepts are widely used in Operations Research, For example, the [

Abstract esman problem, the shortest Spanning tree in a weighted graph, obtaining an |
I¢h of jobs and men and locating the shortest path between two vertices in a ‘&“
i 1ls0 used in modeling transport networks, activity networks and theory of

Network activity is used to solve large number of combinatorial problems, The |

|
o various fields, One of (he I
| of mathematics plays vital role in various fields
The field o

This steucl ‘
m l“ (! ﬂmlcs 18 gmph lheo[yw ichi i llllal m L h nllﬂﬂ
josi hlch 18 usd mn Su'.uc , Odc 8 .
( ;V :I :()uﬁ ()b'CClS or teChnolOgiﬁl nvent ns ol ‘d m i
) 8 | b ead fonew1 \{ (10 1} ()dm“‘

[
in those fields. The field praph theory - nd successful applications of networks in OR js the planning and scheduling ‘ |
anvronment or mm@m . ;3r(i)dge in 1735, This paper gived A 0 Ilicated projects. The but well known problems are PERT (Project Evaluatif)n f
om the problem of KomSl}ﬁg cous fields to some extent but Inique) and CPM (Critical Path Method). To represent the method of finite ‘
:::pnl‘icmions of graph theory In hﬂioag::ses graph theoretical concepth B h is used. Here,
lications

the vetics represent the positions and the edes rpresent
l ; i fications, I AIH1RE
{lyo computer science ap e e
idely used to study
goncepts are wide

es. construction of bonds in chemistry and e

and graph theory: |
ki Omeleqﬂused in sociology for example 19 mm:; | = ‘
e s hoory is wed 8 ”‘°‘°.” ™ e of graph theory in computer applications is the development of graph (
e mwmms"m vy RS s \inerous algorithms are used to solve problems that are modeled in the form |
(M‘m e mg;:i::‘ i 050 algorithms are used to solve the graph theoretical concepts which inter |
i ent
ynigration path or movem

Ihe corresponding computer science application problems,

[ntroduction:

|
¢ as follows;

i tence apyl i e as

i i ilized by computer science

| ideas are highly ut

1
Graph theoreticaf compuler cience such data mining, i:‘:;:: ) I algorithm in a network 2, Finding a minimum spanning tree i ”;w
rescarch areas ‘; networking efc. For examplcda e:az:imuurly il I planarity 4, Algorithms to find adjacency matrices, I
jmage capturing, net i ices and edges. ¥ ' . .
ll'[::ﬁ o?ptree which in nm;; ;h:;dcz::;pls. In the samo wn)ﬁ"" ! 0t find the connectedness 6, Algorithms to find the cycles in a graph ‘1,“‘ 1
3 i ; ;
10P01°g;l°s crnn;egd;nﬁ;lsized in resource allo?a“{-)n'tisg::::y 'ﬂ& It searching an element in a data structure (DFS, BES) and so on, i
colo s us apphical |
gﬁgmmphmmawmmm?mng This leads (o thed I languages are used to support the graph theory concepts. The main goal ‘ “‘
Jatabase design concepts, rest;:t can be used in tremendous APRIE {810 cnable the user to formulate operations on graphs in a compact and ”
: theorems '
algorithans and new

1852, Thomas Gutherie found the famous four col

|
: |
istory of Graph theory: ot | Iollc languages are i
History tarted with the problem of Kotnabor & ‘ . ! _ \l\,
The origin of graph theory ¢ Eulerian Graph. Euler studied fhe - 0 find a spanning tree in the given graph, \ \
problem Jead to the :Zc:t}:::mrc {0 solve the problem cullodbl! - [ | \‘l
brdge andconsrec i withoutcycles) was implemented by (L& . I
of ree, (8 colnnyj;p 9‘:&” retical ideas in the caleulationof ¢ Algorithm Software Package i \
andhe empl : o of LISP

ircuits. In ilton studied cycles ‘
?[;10 mas, P, Kirkman and William R.H‘;"l studying trips that VM lonislon of LISP f
lhoocunc:npl calléd Hamiltonian graph by
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My routing has big impact on worm propagation. The importance of finding
Jution s to hinder them in real time. The main idea here i to find a minimum

I the graph whose vertices are the routing servers and the cdges are the

hetween the routing servers, Then an optimal solution is found for worm

A anetwork defense strategy is defined. Ina graph G aset of edges gis said

I 0very vertex in G s incident on atleast one edge in g. The set of edges that |
(410 id to be an edge covering or a covering subgraph orsimplya covering

iy tree in a connected graph is a covering, A Hamiltonian circuit s also

g, AMBIT - To manipulate digraphs
9. GIRL - Graph Information Retrieval Language

10, FURAAL - FORTRAN Extended Graph Algorithmic Language [7]verll
dhs sl (1o and the edges represent the moves.

o Theory in OR: .
heory is a very natural and powerful tool in combi ope
lmmthmmrranl OR problems that can be solved m;ge‘g:hagmpog:t\;?on
sl transport nctwork where 2 g.aph. is used tomode pw
fiom one place to another. The objective is to maxlmlie's o fon A
willin the prescribed flow. The graph theoretic ap?r;ac i (
{ypos of problems though they have more constraints.

(raph coloring and GSM mobile phone networks:

(roups Special Mobile (GSM)is a mo:)ile ;_)bonz :Zt:lvlzrl;/::r:e:}l\ L
is divided i egions X ‘

{Iis network is divided into hcx.agona regions Jt o
s connects with mobile phones within the cell ’
fower which connects with mo . ' o

by scarching for cells in the neighbours. Since G5

{he C1SM nietwork by mrchmg. ' o
(our different frequency ranges, it 1S clear l?y the Tioncegu:fd;pf::l:m ;
colors can be used to color the cellular regions. These e
roper coloring of the regions. Therefore, the vertex co o:.:llg hgm
g%ﬁign at most four different frequencies for any GSM mobile phone fieh

I for fault tolerant computing systems: ‘

0 rph theory where it is used to model the fault tolerant system, Here, the '
iosented us § and the algorithm to be exeeuted by S is known as A, Both § '
el by means of graphs whose nodes represent computing facilities. It is
Mlgorithm A s executable by S if Ais isomorphic to a sub graph of S, These
e vomputing facility of a particular computation and the interconnection
Ihix model s applied directly to the minimum configuration or structure
V0 fault tolerance to a specified degree. The model is represented in the
W ruph. A facility graph s a graph G whose nodes represent system facilities ‘
Iupresent access links between facilities. A facility here is said to be a |
Wite components of any system that can fail independently. Hardware \
control units, arithmetic processors, storage units and input/output
Wware facilities include compilers, application programs, library routines, |
I 0le. Since cach facility can access some other facilities, the real time ‘
posented s o facility graph. The following is a labeled directed facility I
Iy ro indicated by numbers in parentheses. ‘

i : Gi the planc or on he
tis as follows: Given a map drawn on
zl‘:aefxs :;for theorem assets that itis always possxblcd t.o col(:r tl:or:f:? |
st t no two adjacent r¢ |
ing at most four distinct colors such that no regi

lcillgs Now, a dual graph is constructed by putting a vertex msl.de ‘ L
and c;omect wo distinet vertices by an edge iff their respegtwo -
segment of their boundaries in common. Then properhwloqnﬁ‘oof.

i igi Since, coloring the regions
coloring of the original map. SInct, 9 Il
pr?xx'::ralmt to coloring the vertices of its dual graph apd vice :,m::“ .
:ggions using four color theorem, the four frequencies can be NSSifl

accordingly.
Graph algorithm in computer network security:

The vertex cover algorithm is used (o simulato the propagation of 4t

' ' foct the network
y g and destgn optimal strategies to pro
wmptl!?m c‘ :‘:T.I.nlnn wnn vl ot Do futornet 1ike virtual

14 tho types of facilities accessed by other facilities. The node x1 accesses . ‘
\\

A1, Similarly, the node x5 with facility type t1 access the facility typest3,
A0, X2 and x4 respectively.
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Graph theory in symbol recognition:

Here, the we have discussed the “Symbol Recognition by Error tolerant sub graph mz
between region adjacency graphs™ (The region adjacency graph is one in which cos
associated with both nodes and arcs, implying that an update of these costs must be i=c
in the given algorithm as node costs change due to the connecting two regions Ri =
The graphs shown below are the segmented graph, the region adjacency graphs ==
dual graph respectively)

Fig: Segmented graph, Region adjacency graph and its dual graph

The distorted image sub graph is matched with the model graph. That is the image r==
and the model regions are modeled as the image sub graph and model graph. The o=
adding a neighbor to the correspondence is the cost of the string edit distance alignir:
polygonally approximated outer boundaries of the graphs consisting of the matched rez
and the neighbor region candidates. This method is applicable to any region adjzcs
graph representation.

Conclusion:

The main aim of this paper is the Researches may get some information related to =
theory and its Applications in computer field and can get some ideas related to the:
field of research.
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ABSTRACT: The present study is to find out the effect of sg]ected asanas and
pranayama practice on selected physical fitness and physiological variables among college
women students. 30 subjects were selected from J.M.J College for Women, Tenali. The
subjects were between 17 and 21 years. They were divided into two groups of fifteen in
each. One group was acted as the experimental group and another group was acted as the
control group. The experimental group underwent the selected asanas and pranayama
practice trainingfor 6 weeks 5 days per week. Each training session was for one hour in
the evening from 4.00 PM to 500 PM. To achieve the result, the collected data on
following criterion measures namely physical fitness variables that is flexibility
andbalance; physiological variable namely resting pulse rate. The standardized tests will
be taken before and after the selected asanas and pranayama practice training. Flexibility
was tested using sit and reach test, balance was tested using stork balance test and
resting pulse rate was tested using radial artery. The ANCOVA was applied to analyzed
the collected data and in all cases the criteria for the statistical significance was set at
0.05 level of confidence.

Keywords: asanas and pranayama practice, flexibility, balance and resting pulse rate
INTRODUCTION

Yoga is one of the most ancient cultural heritages of India. It was invented by
Hindu yogis over 2500 years ago. The word yoga means ‘unity’ or ‘oneness' and is derived
from the Sanskrit word ‘Yug' which means ‘to join'. In this sense, it is an exercise in moral
and mental cultivation that generates good health (arogya), contributes to longevity
(chirayu), and the total intrinsic discipline culminates into positive and perennial
happiness and peace. It works on all aspects of the person: the physical, mental,
emotional, psychic and spiritual. Therefore, yoga is said to be indispensable of the
ultimate accomplishment in life. It is a science that affects not only the conscious self but
the subconscious as well.

Patanjali's famous definition of yoga is “YogasChittaVirttiNirodhah” which
means “yoga is the removal of the fluctuations of the mind”. Chitta is mind, Virtti are
thought impulses, and nirodhah is removal. Yoga is a positive way of maintaining physical
‘up keep’ mental alertness and spiritual attainment. It teaches us how to control one’s
senses results an integrated personality, freedom, stress, conflict and the like. It stabilizes
one behavioural pattern, developed will power and ultimately helps one to lead healthy,
happy and balanced life (Swami Githananda and MeenashiBhavan, 1989).
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STATEMENT OF THE PROBLEM :The present study was to findout the effect of

selected asanas and pranayama practice on selected physical fitness and physiological
variables among college women students,

HYPOTHESES

1. It was hypothesized that there may be significant differences due to asanas and

pranayama practice training on the selected physical fitness variables namel
flexibility and balance phy y

2. It was hypothesi_zed th.at. there may be significant differences due toasanas and
pranayama practice training training on the selected physiological variable namely
resting pules rate,

SIGNIFICANCE OF THE STUDY

1. The study will be helpful to know the effect of selected asanas and pranayama

pra;tic: on selected physical fitness and physiological variables among college women
students

2. The study will be helpful to prepare training schedule to improve the effect of

sele_cted asanas and pranayama practice on selected physical fitness and physiological
variables among college women students

3. The sf;udy will be helpful to realize college women students and coaches for their
coaching purpose.

DELIMITATIONS
The following delimitations are considered for the study

1. This study is confined to thirty subjects were selected from J.M.J College for Women,
Tenali, Andhra Pradesh.

The subjects were selected only from the age group of 17 and 21 years.
Only selected physical fitness physiological variables were chosen for this study

The duration of the experimental period was for six weeks.

SR 0 o

The study is confined only to the selected asanas and pranayama practice training.
INDEPENDENT VARIABLE
Selected asanas and pranayama practice
DEPENDENT VARIABLES
« PHYSICAL FITNESS VARIABLES
1. Flexibility
2. Balance
 PHYSIOLOGICAL VARIABLE
1. Resting pulse rate
LIMITATIONS

The following limitations are considered for the study.

1. The factors like personal habits, life style, routine, diet, climatic conditions and
environmental factors which might have had an effect on the results of this study

could not be taken into consideration.
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. uld not be controlled.
2. Hereditary, social and other psychologlcal factors €0

METHODOLOGY _esent study is to find out g,

f the p x
SELECTION OF SUBJECTS: The purpose :tice on selected physical fitness 4p,

effect of selected asanas and prana}'a"‘:l‘:) r::: students. 30 subjects were selacy

hysiological iabl ong college ; h. The age of the sub;
?myadon?l?ﬁomvjlﬁ J %’ol;’:;e ffl‘ Women, Tenall, Agihre P;Z(::;sof 15 in each. One ?;ﬁa
ranged from17 to 21 years. They were diVi‘?ed into two BT dergone the training;:p
acted as the experimental group. The experiment !
6 weeks,

SELECTION OF VARIABLES .
INDEPENDENT VARIABLE; Selected Asanas and Pranayama practice
DEPENDENT VARIABLES
+ PHYSICAL FITNESS VARIABLES
3. Flexibility
4. Balance
« PHYSIOLOGICAL VARIABLE
2. Resting pulse rate
Table - I: Selected Variables and Tests

S.no | Variables Tests Unit uppercase
1. | Flexibility Sit and reach test In Centimeters
2. | Balance Stork balance test In Seconds
3. | Resting pulserate | Radial artery Pulse / minute
EXPERIMENTAL DESIGN

The present study is to find out the effect of selected asanas and pranayama practice on
selected physical fitness and physiological variables among college women students. 30
subjects were selected randomly from J.M.J College for Women, Tenali, Andhra Pradesh.
The age ranged from 17 to 21 years. They were divided into two groups each consisting of
15 namely experimental group and control group. The experimental group underwent the
selected asanas and pranayama practice training for 6 weeks. The training was given five
days in a week and the training session was from 4:00 pm to 5:00 pm. The control group
was not involved in any selected asanas and pranayama practice training. They were
engaged in their usual activities. All the subjects were tested in the selected physical
fitness variables namely flexibility, balance and physiological variables namely resting
pulse rate. The pre- test was taken before the start of selected asanas and pranayama
practice training and post-test was taken after 6 weeks selected asanas and pranayama

practice training.

TRAINING SCHEDULE
Duration - 6 weeks
Session - 5 days per week
Duration of one session - One hour

STATISTICAL TECHNIQUES: The present study paid its attention mainly on testing
the effectiveness of the selected asanas and pranayama practice training on select
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physical fitness,
tool used for this
between the pre-

Physiological varinhles among college women students. The St‘utistical
Present study is described hore. The significance of the mean difference
test and post-test values of the variables was found out by applying

ANCOVA.
S Density
Day | Session _ Tralning Rep | Time :; °::c :
Surya namaskar 1 sol |4 mins
Padmasana Jrep | 6mins | 30 sec
Vajrasana 3rop [6mins | 30sec
) Pashchimottanasana 3rep [6mins | 30 sec
Mon | Evening Uttanpatasana 3rep | 6mins | 30 sec
4.00-5.00 Halasana 3rep [6mins |30 sec
Nadishodhana pranayama 3rep |6mins |30 sec
Sheetali Pranayama 3rep | 6mins |30 sec
Surya bhedana pranayama 3rep 6 mins | 30 sec
Savasana& Prayer 4 mins
Surya namaskar 1sot | 4 mins
Sarvangasana 3rep | 6mins [ 30sec
Matshyasana 3rep |(6mins | 30sec
. Salabhasana 3rep |6mins |30sec
Tue |Evening Bhujangasana 3rep |6mins |30 sec
4.00-5.00 Padahasdasana 3rep |6mins | 30sec
Ujiayi pranayama 3rep |6mins |30 sec
Bhastrika pranayama 3rep | 6mins |30 sec
Anulomaviloma pranayama 3rep |6mins |30 sec
Savasana& Prayer 4 mins
Surya namaskar 1set |4 mins
Dhanurasana 3rep | 6mins |30 sec
Garudasana 3rep | 6mins |30 sec
) Padmasana 3rep |[6mins |30 sec
Wed Evening Pashchimottanasana 3rep |6mins | 30sec
4.00-5.00 Vajrasana 3rep |[6mins |30sec
Nadishodhana pranayama 3rep | 6mins |30 sec
Sheetali Pranayama 3rep | 6mins | 30sec
Surya bhedana pranayama 3rep | 6mins | 30sec
Savasana& Prayer 4 mins
Surya namaskar 1set |4 mins
Pashchimottanasana 3rep |[6mins |30 sec
Uttanpatasana 3rep |6mins |30 sec
Halasana , 3rep |[6mins |30sec
Th Evening Sarvangasana 3rep |[6mins |30 sec
% 4.00-5.00 Matshyasana 3rep |[6mins |30 sec
Ujjayi pranayama 3rep | 6mins |30 sec
Bhastrika pranayama 3rep |6mins |30 sec
Anulomaviloma pranayama 3rep |[6mins |30 sec
Savasana& Prayer 4 mins
Surya namaskar 1set |4 mins
Salabhasana 3rep |6mins [ 30sec
Bhujangasana 3rep | 6mins |30 sec
Padahasdasana 3rep | 6mins |30 sec
; Evening Dhanurasana drep | 6mins |30 sec
Fr 4.00-5.00 Garudasana 3rep |6mins |30sec
Nadishodhana pranayama 3rep |[6mins | 30sec
Sheetali Pranayama 3rep [6mins | 30sec
Surya bhedana pranayama 3rep |[6mins |30sec
Savasana& Prayer 4 mins
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Table-3: Computation of Analysis of Covananca 41 Flasdainy amendy LA a4

Graups and Contral Group

o |8 " [ Waan | ChAi
e o [Gumal | | | (D tasugs |
Tost Exparimental | Control .:Si‘:n‘:ﬂ | sapuare { o osuarn |
L R e ey s i e
Moar?m 13.73 1217 |BG 1840 | 1‘ ‘. _—
oy a5t W agh |28 | 619
sf?)m 2.73 2.21 NG V7325 | 28 ® ;
PB . 1 ; Ef 1 !
M;.:r:ﬂs‘ 15.07 1226 |BG 5894 .' A l 5 o
s e il | P |
z : , =
goom st | 278 2.25 G 178,71 |28 * # l
ik 4 PR - . z P ‘
Adjusted BG 10.79 |1 10 %) 4' —_—
post-tast | 14 30 1304 | g ot |27 (o |
Mean ] | N

*Significant at 0.05 leval, ; : -
Table value at 0,05 leval of significanca for 1 & 28 and 1 & 27 degres oA lreeritn
4.20 and = 4.21

The table-III shows that the pre-test mean ‘vulue on Aezibilivy of CEGA ket )
group and control group are 13.73 and 12.17 respectively. /}"" -“«";”’V’”' 4 ”.L"ﬂ""-l/'/‘n Vihike
of experimental and control group are 2,73 and 2.21 respectively. ‘The "'""""““’ ¥’ v of
pre test mean is 2.96 which is lesser than the required tahle value of A 20800 Af | 504 25 4
0.05 level of confidence on flexihility. The post-test mean -m!‘mz on flenbilivy o
experimental group and control group are 15.07and 12.26 reeptil:ll'/clz. ) And standag
deviation values of experimental group and control group are 2.7% nnd 2.25 resgpntiyely
The obtained ‘I’ ratio of post-test mean is 9.24 which are greater than tlht: resuired 1
value of 4.20 for df 1 and 28 at 0.05 level of confidence on flexihility. ‘The sdjusted g
test mean value on flexibility of experimental group and control group sre 1473 s
13.04 respectively. The ohtained ‘F’ ratio of adjusted post-test mean I8 26A% which s
greater than the required table value of for 4,21 df 1 and 27 at 0.05 level of confidenss oo
flexibility. The result of the study indicates that there was a significant difference sy
the adjusted post-test means of experimental group and control group on flexibility.

Figura-1: The Mean Valuas of Experimantal and Control
GROUPS ON FLEXIBILITY

€
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Table-4: Computation of Anajys: lance among
alyss of Covanarc N
Expenmenta) Groups and Cortral Gr;.:g‘ =

R;' Exenmental | Contrgr | Sowrc2ol  Sumd | Mean lC':'z ned
= o vanance  square isquars | &
Pro-test Mean - 0.35 EG ' 0.01
jPretet 0.0 1 0.91 54
pre-test S.D 0.10 0.04 wa '0.13 28 0%
"Posttest Mean | 0.64 03 |egc I
[PosttestSD___ 10.24 0.05 WG 087 .28 |0 | 1521
Adusted post- | g o BG 041 1 0.4
) i 0. .
test Mean “ WG 0@ 27 |omm |2
*Significant at 0.05 level. .
Table vaiue at 0.05 level of signficanca for 1 2 28 1 -
420 and =421 and 1 & 27 degree of freadom =

The table-IV shows that the pre-test mean value on balance of experimental group
and control group are 0.37 and 0.36 respectively. And standard deviation values of
experimental and control group are 0.10 and 0.04 respectively. The obtained ‘F" ratio of
pre test mean is 0.14 which is lesser than the required table value of 4.20for df 1 and 28 at
0.05 level of confidence onbalance.The post-test mean value on balance of experimental
group and control group are 0.64and 0.39 respectively. And standard deviation values of
experimental group and control group are 0.24 and 0.05 respectively. The obtained ‘F"
ratio of post-test mean is 15.21 which are greater than the required table value of 4.20 for
df 1 and 28 at 0.05 level of confidence on balance. The adjusted post-test mean value on
balance of experimental group and control group are 0.63 and 0.40 respectively. The
obtained ‘F’ ratio of adjusted post-test mean is 23.34 which is greater than the required
table value of for 4.21 df 1 and 27 at 0.05 level of confidence onbalance.

The result of the study indicates that there was a significant difference among the
adjusted post-test means experimental group and control group on balance.

FIGURE-2: Mean values of experimentzal and control
Groups on balance
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balance amony
Labks 4 Computaton of analysis ol covatlanee on
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Tost Unparimental | Control varlanca | aquame suare
y | ow [
o lost Moan iy oo o v 2.10 v
3 on 2.
Mo ot S D (NN R wa prse
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Post teat 51 (KU (L wa S . :
1| 1909 o |
1o 1099
Adjusted post ’ =
tost Moan ana 008 wa 1283 | 27 | °48

“Slgniticant at 0 0% lovel T

[ froed vy
value at 0.06 lovel of significance for 1 & 28 and | & 27 degree of freedom = 4.20 gpq
4.2

The table-1V shows (hat (he pro-test menn value on resting pulse rate o
experimontal group and eontrol group are 70.7:3 and 'l().(i(). rvnm'cltirnly.. And. standarq
dovintion valuen of oxperimental and control group are 1.62 and 1. 8"“""‘“"’9‘?- The
obtained 1™ vatio of pro tost moenn in 0,07 which in lesser than the l‘(‘q,ltlrc(l table valye of
4.20f0r df 1 and 28 at 0,00 lovel of confidenco onresting pulse rate, The post-test m
value on vesting pulse rato of exporimental group und control group are 68.27 and 69,8
respectively, And stundard dovintion values off experimental group llll(.l control group are
L339 and L1 vospoctively, Tho oblnined 1% ratio of post-test mean is 10.89 which are
greater than the roquired table value of 4,20 for df° 1 and 27 at 0.06 level of confidence on
rosting pulso rato, The ndjusted post-test mean value on resting pulse rateof experimenta)
group und control group nre 68.22 und 69.86 respectively, The obtained ‘F* ratio of
adjusted post-tost. menn is 42,07 which is greater than the required table value of for 4.9
dr 1 and 27 at 0,06 lovel of confidenco onresting pulsoe rate.

T'ho result of tho study indicates that there was a significant difference among the
adjusted post-test menns of experimental group and control group on resting pulse rate,

Flgure-3: Mean values of experimental and control groups on flexibility
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D[SCUSSION ON FINDINGS

The results conformity with o
Kennedy (1990), Rajakumar (2010),B,
provide in their studies that an improv
variables namely flexibility, balance an

ther studies PallavSengupta (2012), James E.
ava Ram (2009), Asha Devi Rana (2007)has also
ement did occur physical fitness and physiological
d resting pulse rate.

CONCLUSIONS: Based on the statistical an

. : alysis and the limitation of the study, and
results the following conclusions are drawn,

» It was concluded that experimental group significantly improved on physical fitness
variables namely flexibility and balance,

» It was concluded that experimental
variables namely resting pulse rate.
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ABSTRACT
The present study is to findout the combined effects of recreational games with yogic practice on selected
fundamental motor skills of school students. 20 subjects were selected from J.M.J College for women Tenali,
Guntur, A.P. The subjects were between 18 and 21 years. They were divided into two groups of ten in each.
One group was acted as the experimental group and another group was acted as control group. The
experimental group underwent the combined training for 6 weeks of 5 days per week. Each training session
was for one hour in the evening from 4.00 PM to 5.00 PM. To achieve the result, the collected data on
following criterion measures namely fundamental motor skill variables like leap, run, and overhead throw
weretested. The standardized tests were taken before and after the combined training. The paired ‘t’ test was
applied to analyze the collected data and in all cases the criteria for the statistical significance was set at 0.05
level of confidence.ltis concluded that the recreational games with yogic practice significantly increased the
leap, run and overhead of college students.
KEYWORDS:
Recreational games, yogic practice, leap, run and overhead throw.
INTRODUCTION

In the modern world, man is enjoying lots of luxuries provided by the developments in advanced
technology. Simultaneously, man is also facing lots of physical, mental, emotional and social disturbances in
everyday living. Undoubtedly the latest technological developments have provided all kinds of comforts in all
walks of life, at home as well as the work places, in agriculture or industries and so on. They have also reduced
dependence of persons on each other, has resulted in increased social, and physiological problems. It has also
reduced physical work but introduced the shift system at work places. People working in day and night shift
have reduced the family members to strangers. This is causing emotional upheavals. Collectively all these
factors affect family life, society and nation adversely in the long run. Further, the technological advancements
in every spheres of life have created lots of free, or leisure time after the working hours. Side by side easy
availability of recreational gadgets like T.V, cable T.V, Video CD games, computer games have made the
human child least interested in physical activity. As a result, in so many physical, mental and emotional
problems have cropped up. To counteract these.i.e.to utility the free or leisure time in a constructive way and
to make people physically active thereby allowing their growth and development, active recreation activities,
other than the passive ones, are a must.

Yoga is one of the most ancient cultural heritages of India. It was invented by Hindu yogis over 2500
years ago. The word yoga means ‘unity’ or ‘oneness' and is derived from the Sanskrit word ‘Yug' which means
‘to join". In this sense, it is an exercise in moral and mental cultivation that generates good health (arogya),
contributes to longevity (chirayu), and the total intrinsic discipline culminates into positive and perennial
happiness and peace. It works on all aspects of the person: the physical, mental, emotional, psychic and
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spiriteal, Therefore, yoga is said to be indispensa

ble of the ultimate accomplishment in life. It is a science that
scious as well,

Is "YogasChittaVirttiNirodhah” which means “yoga is the
Yous s ive way of mat mind, Virtti are thought impulses, and nirodhah is removal.
< 3 posity maintaining physical ‘up keep’ iri i
" p" mental alertness and spir .
reaches us Dow 10 control one's senses results an g iy

. integrated personality, freedom, stress, conflict and the like.

R stadilizes one behavio ;
\T ——_y A .Uf?l pattern, developed will power and ultimately helps one to lead healthy, happy
and balanced life (Swami Githananda ang MeenashiBhavan, 1989)

fundamenta! motor skill - )
$ are common motor activities with specific observable patterns. Most skills used in
rsions of fundamental motor skills. For example, throwing in
softball and cnick i i i . '
softba - e{: the baseball pitch, javelin throw, tennis serve and netball shoulder pass are all advanced
s OF Qv V.
forms of the overhand throw. The presence of all or part of the overhand throw can be detected in the

asttems us " L . . e
pettems used in these sport specific motor skills, Similar relationships can be detected among other

27! Y S v q 1 il i i
fundamental motor skills and specific sport skills and movements. Children normally develop motor skills in a
saguential m

anner. Fundamental motor skills comprise one level in the continuum of motor skill acquisition.
Children at t

the fundamental motor skill stage are building upon previously learned movements and preparing
for the acguisition of more advanced skills.

STATEMENT OF THE PROBLEM

sffects ot only the conscious self but the subcon
Patanjali’s famous definition of yoga
ramoval of the fluctuations of the mind”. Chitta is

sports and movement activities are advanced ve

The present study is to find out the combined effects of recreational games with yogic practice on
selected fundamental motor skills variables namely leap, run and overhead throwof college students.
DELIMITATIONS

6. This study confined to twenty college grails students from J.M.J College for women Tenali, Guntur,
AP.

The subjects were selected only from the age group of 18 to 25 years.
The study delimited the fundamental motor skills, namely leap, run and overhead throw.
The duration of the experimental period was six weeks.
10. The study is confined the recreational games with yogic practices.
METHODOLOGY
SELECTION OF SUBJECTS

The purpose of the present study is to find out the combined effects of recreational games with yogic
practice on selected fundamental motor skills of school students. 20 college women's students were selected
randomly from J.M.J College for women Tenali, Guntur, A.P. The age of the subjects ranged from 18 to 21
years. They were divided into two groups of 10 in each. One group acted as the experimental group. The
experimental group was undergone the training for 6 weeks.

SELECTION OF VARIABLES
INDEPENDENT VARIABLE
» RECREATIONAL GAMES WITH YOGIC PRACTICE
DEPENDENT VARIABLES
» FUNDAMENTAL MOTOR SKILLS

1. Leap

2. Run

3. Overhead throw
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TABLE - I: SELECTED VARIABLES AND TESTS

S.NO | VARIABLES TESTS UNIT UPPERCASE
1 Leap Fundamental motor skills Assessment leap test Score

2. Run Fundamental motor skills Assessmentrun test Score

3. Overhead throw Fundamental motor skills Assessment dodge test Score
EXPERIMENTAL DESIGN

For this study, twenty school students were selected as subjects. They were selected from J.M.)
College for women Tenali, Guntur, A.P.. Their age ranged from 18 to 21 years which represented a true
random sample group and it was called as experimental group. These subjects were tested to find out their
fundamental motor skills variables namely leap, run and overhead throw were tested.

A recreational games with yogic practice training for six weeks was given to the subjects. Their training
days and hours every week ranged from Monday to Friday from 4.00pm to 5.00pm. A pre - test was
conducted before the commencement of the training the final test data were collected after six weeks.
TRAINING PROGRAMME SIX WEEKS PLAN TRAINING COMPONENTS AND PERCENTAGE OF TRAINING

S.NO TRAINING WEEKS
1 2 3 4 5 6
1 Warm up 14 12 12 11 10 10
2 Recreational games 36 38 40 41 40 40
3 Yogic practice 36 38 38 39 40 40
4 Warm down 14 12 10 10 10 10
Total percentage 100 100 100 100 100 100

STATISTICAL TECHNIQUES
“t’ ratio was calculated to findout the significance difference between the mean of pre and post test

of the each group.
TABLE-II: TABLE SHOWING THE MEAN DIFFERENCE STANDARD DEVIATION AND ‘t’ VALUE OF EXPERIMENTAL

AND CONTROL GROUPS IN LEAP

Std.error of

Group Mean Md Std.deviation L Table value
the mean
Experimental
13.70 1.49 0.47
pre-test
- 6.50 29.06* 2.26
Experimental
20.20 1.35 0.35
post test
LControI pretest | 12.60 0.96 0.30

0.70 K 2.26
| Control post test | 13.30 1.25 0.39 209

*significance at 0.05 level of confidence
To find out the significant difference between pre test and post testonleap ‘t’ ratio was employed and
the level of significance was set at 0.05. The experimental group on leappre test value was 13.70 and post test
value was 20.20 respectively. The mean difference value was 6.50 and leapobtained ‘t’ ratio 29.06 was greater
than the table value 2.26. So it was to be significant. The control group on leappre test value was 12.60 and
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FIGURE-I: BAR DIAGRAM SHOWING THE PRE AND POST TEST MEAN VALUE OF
EXPERIMENTAL GROUP ANDCONTROL GROUP OF LEAP,
TABLE-HlI: TABLE SHOWING THE MEAN DIFFERENCE STANDARD DEVIATION AND ‘t* VALUE OF
EXPERIMENTAL AND CONTROL GROUPS IN RUN

Std.error  of

Group Mean Md Std.deviation "t Table value
! the mean
Experi ta!

e:en e 12.60 1.64 0.52
i 7.20 54.00 2.26
Emperimentsl | .00 161 0.51
| post test
!wm' Pl 12220 0.63 0.20
| et 0.20 0.80 2.26
Centrol post 12.40 1.07 0.33
test

*significance at 0.05 level of confidence
To find out the significant difference between pre test and post testonrun ‘t’ ratio was employed and

the level of significance was set at 0.05. The experimental group on run pre test value was 12.60 and post test
value was 15.80 respectively. The mean difference value was 7.20 andrunobtained ‘t’ ratio 54.00 was greater
than the table value 2.26. So it was to be significant. The control group on run pre test value was 12.20 and
post test value was 12.40 respectively. The mean difference value was 0.20 and runobtained't’ ratio was 0.80

and is lesser than table value of 2.26. S0 it is found to be insignificant.
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TABLE-IIl: TABLE SHOWING THE MEAN DIFFERENCE STANDARD DEVIATION AND ‘t‘ VALUE OF
EXPERIMENTAL AND CONTROL GROUPS IN OVERHEAD THROW
T std.error of
Group Mean md Std.deviation v Table value
the mean
lxp('lll:lf‘nlﬂl 11.90 0.99 031
predes | —— 780 58.50 2.26
Experimenta 19.70 1.15 0.36
post test
Control  pre 12,00 0.81 0.25
1",",‘_7_,‘_ I 0.80 2.26
Control post
12,20 1.13 0.36
lest J
0 was

7';Ip;nlﬂcancc at 0,05 level of confidence

To find out the significant difference bet
was set at
19,70 respectively. The mean differe
le value 2.26. So it was

test and post testonoverheadthrow ‘t’ rati

0.05. The experimental group on overhead throwpre test
nce value was 7.80 and overhead

to be significant. The control
12.20 respectively- The mean

ween pre

employed and the Jevel of significance

value was 11,90 and post test value was
W ratio 58,50 was greater than the tab

throwohtained
group on overhead throwpre test value was 12.00 and post test value was
difference value was 0.20 and overhead throwobtained't’ ratio was 0.80 and is lesser than table value of 2.26.
50 1t is found to be Insignificant.
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DISCUSSION ON FINDINGS
The result of the study shows that the recreational games with yogic practice group had significant
improvement on selected fundamental motor skills namely leap, run and overhead throw. This may be due to
the combined effect of recreational games with yogic practice
The results conformity with other studies Outle.,etal(2011), Stern HP., et al (2009), Rajakumar
(2010),Pratima., et al (2008), Hardy., et al (2013), Patterson., et al (2001) has also provide in their studies that
an improvement did occur fundamental motor skills namely leap, run and overhead throw.
CONCLUSIONS
Based on the statistical analysis and results of the study, the following conclusions are drawn.
» Itis concluded that recreational games with yogic practice significantly improved the fundamental motor
skills namely leap, run, overhead throw.
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