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ABSTRACT

The objective of this paper is to bring forth the
author Jhumpa Lahiri, a Pulitzer Prize winner, with regard to her debut
novel The Namesake. In this novel she fantastically explores the
ambiguity of name and immigrant’s emotional identity and also the cross
cultural conflicts the immigrants face in their chosen land. Constantly

moving between events in Calcutta, Boston, and New York City, the novel
involved in being caught between the two

excellence of the

reveals the different issues

conflicting cultures with distinct religious, social and ideological

differences.
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INTRODUCTION

Jhumpa Lahiri is one of the celebrated novelists with a lot of international fame and
reputation to her credit. Her first novel The Namesake (2003). a major national bestseller, was
named New York magazine book of the year. She searches deep in her characters and reveals
their problems in an elaborate manner much to the amazement of the women. She stresses
that migrations across nations lead to negotiation between cultures which finally paves the
way for cultural hybridism and hyphenated identity. Most importantly the identity of the
individual, which is constantly affected by the society, is thing that has to be discovered by
the process of reflections and negotiations, Here is a clear message to the third world people
who wish to enter the first world without knowing that the displacement demands greater
adaptability.

TOPIC IN DETAIL

Actually the novel The Namesake is the story of two generations of an Indian family
and their struggle to adjust themselves in the west part of the world. One of the main
characters, Ashima faces cultural traumatic experiences on many occasions. One of the
problems she faces in naming of her first born child whom they call Gogol in the beginning.
Naming is inevitable for the couple Ashoka and Ashima for the new born baby to be
discharged from the hospital. Ashoke names the child after the Russian writer Nikolai Gogol
as he is his favourite writer. Ashima too approves this because the name stands both for her
son’s life as well as her husband’s.

When the boy is taken to kindergarten with the good name “Nikhil”, Gogol decides to
prefer his pet name by conveniently writing it in the registration form while filling it.

«Ashoka and Ashima are shocked. What about the
parent’s preference? Ashima and Ashok wonder, shaking their
heads. But since ncither of them feels comfortable pressing the
issue, they have no choice but to give in"”. ( Namesake 60)

The irony here is that, having been born to Indians and that too to Bengali parents;
Gogol has to retain a Russian name in America. Secondly he is neither Indian nor American
but Russian named after the Russian author who happens to be his father’s favourite writer.
The issue of his identity with his confusing name becomes cven tougher when he attains
youth. Continuously he suffers the problem of his name in his multi-cultural life.

One day when he happens to attend a panel discussion about Indian novels written in
English, he comes to understand the distinctive definition of the cultural conflict he is facing.
He arrives at a clear idea about ABCD, “American born confused desi”’. He avoids, ABCD
friends for they remind him too much of the way his parents choose to live, befriending
peaple not so much because they like them but because of a past they happen to share. (119)

However, later on, his father tells him the truth of him being named so and instantly
he accepts his name. Further when Gogol joins graduation-studies, surprisingly, he decides to
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change his name 10 Nikhil and he makes o conscious effort (o be entirely different from his
parents. He aspires 1o live in o different world totally free from Bengali Culture as the native
traditions bind him down to a country and culture which is entircly foreign to him. He is not
only confused about his name but also with the two opposite cultures that he lives and he is
cmotionally attached to. He repeatedly experiences a cultural conflict and dilemma on many
occasions. Actually there are occasions when he goes for repentance for being a Diaspora
personality, even though there is no fault of his in this whole act of being double-cultured.

As a result, he develops a strong urge to assimilate and be one among the American
multitudes. He does not want to be known as a confused deshi or as an outsider to the
country where he lives. He strongly feels that he is an American and only an American who
wishes to run away himself from everything which is non-American. But Ashima, his mother
constantly tries to bind him with Bengali tradition and culture on one hand and on the other
tries he 1o be well equipped to assimilate in the host country since it helps his carrier growth.
Though Gogol at heart hates it he has to give up his drawing class and attend Bengali
Language classes on the request of his mother.

“The drawing class is held on the top floor of the public library,
on nice days they are taken for walks through the historic
district, carrying large sketch pads and pencils,... Gogol can’t
help noticing, on paper that resembles the folded toilet paper he
uses™. (66)

In an alien land when the children grow older the cultural conflicts too raise and they
torment them and it is certain to anybody. The adjustment and the question of survival and
establishing their roots on the new soil become very difficult. Gogol dates with his girlfriend
who appears strange to Ashima and Ashoka but for Gogol he is already too late to date with
girls since many boys and girls of his age have already paired. When Gogol brings in his
girlfriend Maxine to their house, he notices signs of disapproval from his parents.

At least Ashima is relieved on hearing from Gogol that he has not got thought of his
marriage. When children tum sixteen they are no more under the control of their parents and
their individuality dominates. Gogol too is totally confused between his ‘Americanised
Indian® and Indianised American identity, though he was born and raised in America,

Finding their children grow up in an undesirable way, the Gangulis try to pass on at
least some part of Bengali culture to their children by exposing them to Bengali gatherings
where in many Bengalis talk about their native place, the food and other issues related to
Bengal will influence them. By doing so the Gangulis try to make the Bengali culture
familiar to their children and make them realise that their roots are not only *here but also
there in India’. The text goes like this:

“Still, they do what they can.  They make appoint of driving in
to Cambridge with the children when the Apu Triology palys at

- A.Tara Lakshmi
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the Orson wells, or when there is Kathakali dance performance
or a sitar recital at memorial Hall. (63).
she finds that Gogol datcs

Mot surpnsingly Ashima was very much affected when
th her parents. [t becomes @

with the American girl Maxine and plans to spend his vacation wi
heart breaking issue for her as she asks immediately:

“Why do you wait to tell us thesc things at the last minute?”
what sort of vacations? What plans?”

When he compares his parents with Maxine's parents, Gogol understands that he has

been leading a contrasted life. As,

“But their lives bear no resemblance to that of Gerald and
Lydia : expensive pieces of Jewellery presented on Lydia’s
birthday, flowers brought home for no reason at all, the two of
them kissing openly, going for walks through the city, or 1o
dinner, just as Gogol and Maxine do. Seeing the two of them
curled up on the sofa in the evenings, Gerald's head resting on
Lydia’s shoulder, Gogol is reminded that in all his life he has
never witnessed a single moment of physical affection between
his parents”. (138)

When the party is being celebrated, Gerald and Lydia
“Preside at the centre of their dinners, wherc as his parents
behave more like caterers in their own home, solicitous and
watchful.” (141)

When Gogol and Maxine ar¢ on the way to Massachusetts, he says to her,

“Things he figures she should know in advance that they will
not be able to touch or kiss each other in front of his parents,
that there will be no wine with lunch™. (146)

The restrictions amuse Maxine as she enjoys the conversation with Gogol. Usually
American parents never peep in to the personal affairs and freedom of their children, They
give due respeet 10 their privacy and individuality. On contrary Indian parents intervene at
every juncture of their children’s lives. Hence Gogol smoothly slides into Maxine's way of
life. In onc party Maxine approaches him and stretches her hand towards him as she is tired
of her boy friend. The very next morning without pause, she invites him to dinner at her
placc. He cnquires her whether her parents would mind his coming over there. Her

responses in 8 typical American Way:

‘“Why on earth would they mind?"(129)
Maxine's parents Gerald and Lydia’s invite Gogol into their lives. So he becomes a

frequent guest in their house. Gerald and Lydia are very busy with their issucs.  Gogol and
Maxine come and go to movics and dinners as they please.

n ‘A-Tara Lakshmi
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“They go to darkened humble looking restaurants downtown
where the tables are tiny, the bills huge (136).

‘ After his work Gogol visits to their house and sleeps with Maxine, Gerald and Lydia
think nothing. Simultaneously Gogol falls in love with Maxine and automatically wishes to
marry her. However Gogol's sense of responsibility ignites his cultural roots after his father’s
death and he ignores Maxine. Maxine too repents the truth that she cannot provide any
solace to Gogol as she belongs to a different culture.

Even though Gogol gets accepted in Maxine’s family it is difficult for Ashima and
Ashok to invite her as her daughter in law.

“By now Ashima knows that Gogol spends his nights with
Maxine, sleep-in under same roof as her parents, a thing
Ashima refuses to admit to her Bengali friends™ (166)

Thus the first generation immigrants know about their roots but the second generation
is in a state of confusion about their identity. Growing up in an alien country they imbibe
most of its traits but still they are identified as Indians and not Americans. Though they are
labelled as Indians, they don’t have the firsthand experience of India and this makes their
situation even worse. Sense of belongingness always haunts them. This quest puts them in a
situation that they cannot run away from. By making frequent visits to Calcutta they try to
find their roots of their native lands when Gogol is ten years old.

“by the time he is ten he has been to Calcutta three more times,
twice in summer and once during Durga puja and the most
recent trip he still remembers the sight of it etched respectably
into the white washed, exterior or his paternal grandparents
house. He remembers the astonishment of seeing six pages full
of Ganguli's, three columns to a page, in the Calcutta telephone
dircctory. (67)

Knowing the fact that the Gangaulis belong to Calcutta and that he is one of the few
Gingilis living in America, Gogol becomes restless. He is able to identify himself with the
host culture where he is born and brought up but is not able to identify himself with the
Gngulis living in Calcutta.

One of the incidents in his lifc makes him aware that his roots are not here where he
lives but in somewhere else. Once, during his project works, the peculiarity of his name
becomes apparent. The students go the graveyard and he knows that he is different from his
fellow students.

To Gogol's surprise they are told not to draw the grove stones,
but to rub their surfaces..........c........ Gogol is old enough to
know that there is no Gangulis here. He is old enough to know
that he himself will be bumed, not buried, that his body will

" A Tara Lakshmi
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CONCLUSION

i the \L‘:{’d‘faﬂf: question of identity is the real source of conflicts and it has even led 10 Wams

: s history. At the same time it is remains with the people who zre lead their Ives

in two worlds at the same time. The most important thing is that the ambignity of na=ne

c.mﬂ:t be answered just by changing the name on record. The multiple and diverse onder ODE

lives in today has put one in great problems in this globalized and multi-cultured world Now-
a-days, a globalized has already evolved and automatically it should combeat with the world of
heterogeneous societies who do not wish to transform quickly. Let one hope tha tis will
come to an end soon and people forget certain elements of identify such zs food. clotes.

language, religion and other petty thengs. Only then can one lead 2 peaceful life in this o=it-
cultured practical society on a global space.
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anima]h :}Snlﬂt:: ﬂbsc;\'ed that man is the most widely scattered social

e earth and therefore migration is a geographical
phenomenon that seems to be an unavoidable part of human history.
T_hf-‘ Shl_ﬁlng of people from their native culture through physic;al
d:slncaun_n as refugees, immigrants, exiles or the colonizing imposition
of a ﬁ::_re]gn culture - one can witness the displacement as the most
deh_:'nmr_ung experience of the century. Multi-culturalism and Multi-
nationalism are common to the modern man because of globalization.

Indian migration is the most peaceful and effective migration
which sets it apart from any other migrations. The first wave of
migration started 5000 years ago by saints moving in various directions
to spread knowledge. The second wave of migration was from Indian
silk traders , and traders dealing with spices. The third wave of
migration was during the British period in which labourers went to
cultivate rubber sugarcane and tea. The last wave of Indian migration
to the west started after independence and it was from well educated
people. Many of these educated became citizens of the countries inlo
which they had migrated. Today there are nearly twenty million people
of Indian origin spread over one hundred and thirty six countrics across
the world. Through this one can say that the Indian Diaspora is perhaps
the oldest Diaspora as far the History is concerned.

Suddenly Diaspora experiences have drawn attention all over the
world. The word of Diaspora refers to the displaced communities of
the people who have been migrated from their native place to the other
world which cannot be termed as their own. Thc movements in
Diaspora are not always involuntary. Most of the times people v_msh to
lead a cosy life without giving impotence to their nativity or origin. ﬁu}d
with this intension most of the Indians have settled permanently in
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other nations like America.

praisewc?rft':;nﬁé i;hslf: contribution of India_n Diaspora writers has been
credit goes l;] th If'lo g bec:.ame a glnb.al 1ssue for which much of the

p £ . e dlﬂ:n Dlaspﬂra writers. The Diaspora Characters
undergo certain traumatic experiences such as nostalgia, identity crisis
- ln51de:-r outsider syndrome and the process of assimilatinni
Most of these writers are cither bomn in the United States or bread there.
T_hc_\,r e b_ruught up in different cultures, different languages and
different faiths. This results in a total multicultural lifestyle and this

type ui: life style makes a central theme in many of the second
generation writers.

_ If one observes the derivation of the word ‘Diaspora’, it takes
its origin from the Greek word “Dia” (through) and “Sepiro” (Scatter)
which literally means scattering or dispersion. The term was first used
in the context of the experiences and predicament of the Jews who were
rendered homeless after the Babylonian conquests. This term now
shares meaning with large semantic domain that includes words like
immigrant, expatriate, refugee, guest worker, exile community and
ethnic community.
As Durham opines,

“Diaspora suggests a dislocation from the nation-state or
geographical location of origin and relocation in one or
more states, territories or countries’. ( Durham Peters,
John, P.23).

Diaspora refers to the dislocation forced or voluntary of people
from one or more nations, states 10 another. Robert Cohen describes
Diasporas as the communities of people living together in one country
who:

« A cknowledge that the old country —a nation often buried
deep in language, religion, custom oOr folklore always has
some claim in their loyalty and emotions”. ( Cohen,
Robert. P.9)

Diasporas thus live in one country and look across time and

space 10 another. The immigrant Diasporas an_d their d.t‘:SB{.:ndE:mts
obviously experience displacements, fragmentation, marginalization,
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rootlessness and discontinuity in the cultural *di - )
countries. They carry abundance of culmr(:lscll::?nrz;as r:-lilil: HEE‘N
Fhroughnut their journey. Therefore they have not only ec Hic
mt?mm but ‘alsn psychological as well as intellectual im'::-h'-:r?lgn?I'IL
their couflu'{cs_ of +uri gm In the absence of the home land Diasn BE
*::n:nmmumt’:'yr 15 mstmcm'ely in quest of some puint n space I.:n whigh ilt
may emotionally belong. Thus the community longs for a space for it
to be attached and enjoy the psychological sivntase )

‘ The term Diaspora has been differently defined by scholars of
various S(I:houls of thought. Since time immemorial human races have
trave.lh::d in search of achieving their desired goals or aspired ambitions.
Sometimes they are forcefully migrated to the ‘other lands” since they
cannot survive in their local areas. Thus experience of Diaspora is a
worldwide phenomenon. Diaspora is a mere extension of a particular
cu_mmunjty that lives outside its native land; hence any Diaspora group
mirrors the image of native community it belongs to. It is not a mere
foot print but a lively reflection of the community.

Systematic study of Diaspora communitics 1S often known as
Diasporology. It focuses on identification and evolution of cultural
traits of a particular community or society. In addition to that such study
reveals the strengths and weaknesses of a particular community by way
of studying in comparison with the ‘insiders’ and "outsiders’ of a
particular community on the basis of their achicvements and failures.

As already mentioned, Diaspora persons arc haunted by
nostalgia for their original home and feel alienated and dislocated in the
host land. [Even then their return to the home land remains
metaphorical. The Diaspora experiences include the quest for identity
with all its cultural features. Marginalized in their adopted countries,
Diasporas mainly face the crisis of identity, alienation and dislocation.
In the case of Diasporas, it is not necessary that the mother land should
be a real one and it may be even an imaginary one in many cases. The
fact is that they psychologically need a land of their own, though
imaginary. For instance the home land existed in lhe‘minds of the Jews
scattered over several countries before the establishment of Israel.

It is not possible to express the Diaspora experiences in a
simple way. It is a complex experience because it deals not only with
the physical displacement of migrants from a place called home land,
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E:It; S:u';:.l'l;l;etile plfychulngy of the dislocated persons: so it becomes a
experiences, uncphaznt?l;f:n;wn;re r?:;h w5 o Bl o
and idea of nation plays, Ol the role that their culture, language

The Di o .

share with the a;ggrda “gr?:gs have different types of experiences to
expression of th : e observe a peculiar variedness in the

p ot tne experiences mn the Diaspora writings. These are sense
of footlessness, agony or pain of rising with homelessness, anxiety and
DEUIOELS th? foreign land and the nostalgia towards thei,r home land.
Despite the differences in their cultures and traditions, the migrants
share the experiences of dislocation from their native land. The bond
with one another is mainly on the basis of their similar status; that of

migrants living on foreign lands and have consequently formed
Diaspora communities.

The Diaspora writings are basically rooted in the native
culture; hence the writings from specific areas with specific cultures try
to portray the same in their writings. Such Diaspora experiences enrich
their writings with emotional feelings. These writings arc the creative
outcome of conflict and instability that the writers must have
experienced being migrants. This type of anxiousness of dislocation 1s
the characteristic of the expatriate writers. The works of Diaspora
writers are the results of their human conditions, sufferings, complexity
of their vision and their ability to look forward without being able to
forget the past.

Geoffrey Kain in his popular work, the Ideas of Home;
Literature of Asian Migration presents the meaning of “home” as
important for immigrants or exiles that come from a distant land to
America, with the hope of freedom. Actually they want to fulfil their
American Dream. America opens a door of hope for people from all
over the world. In other words, America is reformed like a college
with the multicultural aspects from the immigrant wave. America is
like a kaleidoscope which is equipped with small coloured glasses in
the tube; when the kaleidoscope turms, there are many different
changing patterns mirrored.

Like their journey to a new land, there is a long process for the
immigrants to find a home of their own. There will be a lot of
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parameters such as, racial ISsues an
LRs B l

yrocedures of home malki e
:‘:‘ the new place u:nrlh'“““,t1 calling a place home is forming a cont;

» ANd At ends a vagrant life for immigrants or cxtliu

- ) 'b:

therefore, when they AL
they attempt 10 establishing a home, is to seeking for a

lace to locate, to live i
5“‘-‘ mmy ‘T"l'l:lq“ live in, and to getrooted in an alien place. Home for
grants not only a temporary place to occupy, but also a

ermanent positi slay 1
p position to stay in. Also when they quest for belonging in

the new country they are t
. ¢ locke lwee 1 W
| . ) d between their old world and a ne

I cultural differences in the

mm,cm:li’:lgfmum 1mtcrcstmg wnrfl is ‘Displacement’, which means

N people from their native land to the adopted land carrying
a bundlc of l::chcﬁ"t. customs and traditions. Hence, onc who is forced
to leave one S native place, one is called a displaced person and this
phenomenon is termed as ‘forced migration’. Displacement is of two
types. physical and physiological. Physical displacement means people
who have left their home to settle in countries or cultural communities,
which are basically quite strange to them. Moreover physiological
displacement means diversion of mind.

Displacement is not the feeling of being at home, or not being
at ‘unhome’ either. And it is living far away from home. When an
individual lives in exile, he feels himself displaced and therefore he
feels alienated. Likewise exile results in displacement. Displacement
whether forced or self imposed in many ways it is a disaster and it 1s
certain. In all cases the term Diaspora carrics a sense of displacement
and the population so displaced finds itself separated from its national
territory. And usually 1ts people have a hope or at least a desire, to
return to their home land at some point, if the home land still exists in
any meaningful sense.

Exile may be termed as the state of being barred from one’s
native country and exile is the foremost aspect of getting nnsﬁmlgic.
Exile generally is a painful banishment from one’s homeland. 1 hough
it can be voluntary or involuntary, internal or external, “cmlc‘j gcncrally
implies a sort of trauma, an imminent danger, usually political, that
makes the home no longer safely habitable. The word ‘exile’ includes
a range of displaced existence.

The Indian Diaspora Writing is a part of exile literature. There
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is a natural exile state : T
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regular migration. Dv:; [t'ﬂ dislocated live Whether it is intentional o
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in displaced citoiint Luage and other factors. These writings

: ances are ofien te as Exile [
literature has an ghy, en termed as Exile Literature. World

while they were i 1{1_:};1::*: of writers whose writings have prospered
Xie.  Edward W, Saiq aptly reflecting to the

condition of Exjle and said,

t::{::hmk that if one js an intellectual one has to exile oneself

e ;1:: what h::ls PCCH given to you, what is customary, and

°€ 1t as if it werc something that is provisional and

forclgl? to one scIf. That allows for independence -

commitment — byt independence and a certain kind of
detachment. (Said, Edward p. 13).

The world in existentialist terms appears absurd and indifferent
luwards:. one’s needs. In such a situation one cannot help but feel like
an outsider. Hence it is an admitted fact that exile is a part of human
experience. The effects that exile have, not on the writers” works, but
on the writers themselves, seem actually paradoxical. Exile appears as
both a liberating experience and a shocking experience as well. The
paradox is clear because it is just a manifestation of the tension that
keeps the strings attached and in flexible between the writer’s native

place and the place of exile.

Whatever may be the geographical location of the exile writer,
in the mental landscape, the writer is forever enmeshed among the
strings attached to the place that pulls him in opposite directions. The
only way the wrter can free himself from the tightness of the
enmeshing strings, is by writing or making any other form of artistic
expressions. Even if a writer consciously tries to justify one end
simultaneously, unconsciously, there arises a longing for the other.
There lies the fascination of exile literature.

“Being in a foreign country means walking a tight rope
high above the ground without the net afforded to a person
by the country where he has his family, colleagues and
friends, and where he can easily say what he has to say in
a language he has known from childhood”. (Kundera 75)

Moreover, the diaspora writers are constantly adapting
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themselves to the dynamics of thei
Ir new homes i iti i
ht to be. : § In a positive way as it
GDLES[}UM SugH::tcﬁ-;E;hamt G':lpt specifically with respect to the fﬂdiﬂ[‘l
& at the Indiaspora needs to be convinced that inorder

to survive as independent people in the adopted lands they need to grow

with their heritage, not j . .
; ’ just merely clin ” i i
http://www.indolink.com). ¥ Rt JE(ncian. Dinaperk

o It is Rushdie who gives us a clear idea of the experience of the
imimigrant.

All migrants leave their past behind, although some try to
pack it into bundles and boxes-but on the journey
something seeps out of the treasured mementoes and old
photographs, until even their owners fail to recognize
them, because it is the fate of the migrants to be stripped
of history, to stand naked amidst the scorn of strangers
upon whom they see the rich clothing, the brocades of
continuity and the eyebrows of belonging. (S.Rushdie-

63).
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dstraets

e analyse the effect of i . '

:|||‘|- "1.;\".' of o rolating 1|~l~|.?:':l:1:I::‘t‘:'l:c:llmnndy HJ_“""-":“"_'E

: ! ally conducting fluid
o vertical channel partinbly Glled by o porous medium in the
gesence of heat sources. The two infinite ventical porous
dates of the channels we subjecied 10 a constant injection
elocity at the one plate and the same constant suction
glocity ai the other plate. The entire system rotates about the
ais normal 1o the plates with a uniform angular velocity. The
fiect of madimion-conduction  parameter (Stark number),
dandtl number. Grashof number, Rotation parameter,
artmann Number, and Darey parameter on the velocity field,
gmperawre field and Nusselt nuimber have been discussed in
e analysis.

Keywords: Natural convection, radiation, MHD, rotating,
Porous medium and Heat sources.

L INTRODUCTION:

Channels are frequently used in various applications- in
gesioning ventilating and heating of buildings, cooling
glectronic components, drying several Types of agriculture
products erain and food, and packed bed thermal storage.
Comective flows in channels driven by temperature
',i-ﬁﬂtm:s of bounding walls have been studied and reported.
eut=nsiely in literature. Free convection flows in vertical slots
were discussed by Aung et al., [14], Burch et al., [12], Kim el
al [11]. Buhler [7]. Weidman [8], Magyar (5], Weidman and
Medina [9).
¢ frequently encountered in
Processes, such as
from open rEservoirs,
Iechnrlng)r.
n heat

Radistive convective flows af
Bany  scientific and environmental
2arophysical flows, waler evaporation
beatine and cooling of cham rs.and solar power
S2veral recearchers have inve iEmtd radiative E”m.;l.ﬁ. 7
Eander in non porous and POTOUS medium  utilizing the
Rosscland or other radiative flux model, such as Raplis 1.
12l eral. [3). Hakiem [ 4] Raptis 12

L-Muil : lthabyneni @ gmail.com

Magnetohydrodynamics  deals with dynamics of
clectrically conducting fluid, which mmieracts with a magnRetic
field. The study of heat transfer and flow, through and across
porous media, is of great theoretical interest becapse it has
been applicd to a variety of geophysical and astrophysical
phenomena. Practical  interest of such stedy includes
applications in electromagnelic lubrication, boundary cooling,
bio-physical systems and in many branches of enginssring
and science. Extensive research in this discipline has besn
reported such as Yih [6}, Kandasamy et al. [ 10 ], Prasad et al.

[13], Bian er al [15].

Recently Singh et al [16] hence siudied hydomagnetic haat
transfer flow in a vertical porous chemical with radiation
effect.

=

In this paper we analyse the effect of heat sources and ration
an mixed convective heat transfer flow in a vertical porous
medium dimensional. The objective is t0 investigate the
effects of heat source radiation, magnetic field, permeability

* of the porous substrate and injection-suction on the unsteady
free convective MHD flow in vertical channel partially filled
with a porous substrate when the entire system rotates about
an axis normal to the channel plates. The Rosseland radiation
flux model is employed which gives good simulating results
for optically thick fluids which are absorbing, cmitting, sy
but not scatiering.

2. FORMULATION OF THE PRODBLEDM:

We analyze the unsteady MHD free convective Nlow in a
vertieal channe! bounded by porous plate partially filled with
and partially with a clear electrically

a porous material
The entire

conducting fluid in the presence of heatl sources,
system rotates about e axis normal to the plates with
uniform anpgylar velocity £2. The ch-.l‘mui is of witih *d* and
the thickness of the porous wedivm s 'h' A cantesin
coordinate systen 18 axsumed aid z-uxis bs taken oo mal W
the plates while x angl y anes, respectively a1 the wpwinnd

and perpendiculu Jirections on the plate 7 = 0, Tawo vertical
i # = ol Tl onigei s | than b e

prhibes e s I L
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i-.l;ﬂ._- ¥ o= 0 and the channel o« verpentes] vemioally v gl
along s-anis. Plaes are mfimine i vatenn oy amd y ehirvations
Thewe plates are subjecied 10 i comstant injecium veloaony lu.;
at ome plaie (2 = D) and the some comstant suction n'.-lnull'.
{wy) al the other plate (z = dy. A umifonm magnete Held 13 |-'ﬁ
applied along an axis normal o the plates (2 — axis) and :Ilh\:
ennre syslem rotates about this axis I ois assumed thal the
magnetic Reynolds number is very small, so that indoced
magnetic field in neglected [cowling (1957)).

We denote the velocity components [,T.Win porous
medium region. and u', v",_w’ in clear fluid region, in the x, v,
z directions respectively. T denotes temperature in the porous
region, T" denctes temperature in the elear fMluid region. and U
denotes time. Since the channel plates are infinite in extent,

velocity and temperature components depend only on 2' and
', and further, the continuously equation gives W = w' = wj,
{comstant}.

Using Rosseland approximation, the radiative heat transfer

takes the form following Siezel and Howell (1972).
respectively in clear fluid and porous region as follows:
B R o
£ . = qr = N 1
W o7 3% 62 B

where, o* is Stefan — Boltizmann constant and k* 15 mean
absorption coefficient for thermal radiation.

Following Raptis (1998) the tempecrature functions in (1) can
be expressed as a linear function of emperature expanding
T"and T * in a Taylor series about T4 (constant temperature
of the right wall) and neglecting higher-order terms, we obtain

T =477 - 3T, , and T4 =4TT - 3T, (2)
By introducing proper non-dimensional variables.
The dimensionless Governing equations in the porous medium

fluid region - Il (@ =M =

region — I (0 < n < a) and the clear
radiative fluid in the

1) for the MHD convective flow of a
rotating system are respectively given by

For porous region — 1

a—U+AE{i—2REV 3
or an
U G @-n-—-MU
7oK
! .
i 2
lE'—W+ﬂ.-@)r-+21bz-,u=fj—-g—-~--1""3’ ¥ )
ot an an- K

it o (AN+4)20
T+)..-—= —_— |7 T 15)
o o INe jdn
For clear fuid region = 11
P U 3
a-i+igt——2Rev=a—!-;—+G,{T—I}u-——M‘n (6)
o dn an K
L] 2 ] >
@-+3E+?Rﬂu=i}"ﬁf'v (7)
o an an
=2
or G (AT, ®
ot d INP. o
2 e
thre,Re=;m——. Pr=£?"—. N = L_ o
¥ K 4T,
451 F
M'l_.:EB;dE' Grzgﬁ{Tﬂ ?—:n']dI .
# .IH'L:II

The comesponding boundary conditions in non-dimensional
form are given by

U=v=0,
atnp=h U=u,
&gy v B0 01
an on on an on én

g=1+¢ee"
6=T

aan=0,

V=w (9

atn=1, n=v=>0 T=10

Here, € < < 1 (a positive constant), and n is 2 dimensionless
scalar constant.

3. METHOD OF SOLUTION

We first solve equations (5) and (3) for temperature
distribution in porous and clear fluid region. Let us assuime

A(n,t)=6,(m+ € 8,(me"

T(n,0) = Typ+ e T0pe”

Substituting (10) and (11) in equations (5) and (8) and the

corresponding boundary conditions for the lemperature

distribution, and comparing the coefficients of e™, we obtain

[
3°6, _[SAN Pr}ﬁ&.,
on’ N+4 Jon

(10)

(1

=-a, O-ARG =" U2
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Calabal Yowmmal o Pure gl A

B Besemeh Wi 1

]

i" 'H'H' ]ﬂ”. ‘hl_\r.p
v lay (o

Waedlay Lanvay
ARG - PO, =0
W, :
F og s W=l = a
L[H&]iﬂ_ S M
§ \3N+d)en \3N+d)

~ART-PT, =0
the cormesponding boundwry conditions:

= (), =1 0=1

et
= lo=Ta 8,=T. i-fi:?.ri
an  on
1290
¢ an
3 .'I. T“=u. Tl :'l:I
IN,P 3nN P,
e fli=—""—, b= = Np,
3N, +4 N +4

On solving (12) — (16) we obtain

o
6, =a, +a,e +—L7

R
a,
T,=a,+ae™ +—n
A
6, = ae™ +age™
» ol
T, =a,e™ +age
Pe" +a
Ple"-1)
B +a,
a,=a,= -
P(l=e")

' 1p £ JOR)TAP

(my,m, )= 2

|-I|1|-ll| Alnisins

AR}

(RN

L1S)

116}

(17

(18)

Pheel WOt o TSSO N L TN, Yol |V, Sbier 0 12001
||l||!-f|"|lnl-'|'l il|1il|l|l|..|l||||r|nl1|

o
i, [ -
(] [}
P
i, =il
: S
Thsee o dbmensbonal rate of leat trnsler (Mmssel oo o a

1= 0 s ghven by

Wy ot
N”: N m P =L@ e ¥ i, |1y
Wi [!'-'*.I'],’_,, 1y I [amgany 4 i, |

Thie wom-dlhmensionnl rate of heat iransfer (Nusseb
=1 s glven by

ol (73
Nu =[ ] = Poe | ?‘I e lmae™ oo
=l

iy :
LM
Velocity distribution
Let FeU+iV,ond Feutiv 12y
Using above, nnd the boundary conditions equation -1l
(6=T1) reduce (o
oF ,aF '

A= 4 2iReF ===+ G (0-D=(D"+M")
5 Br;+: eF 5?}’4 (8-1) ]

(12

alr oF o'F :
— 4t Ad—+2iReF=——=+ G (TT-D=-M"I" 23
Py Er.r,'r+ iRe o +G (T=-1)-M 23

and the corresponding bowndary conditions are given by

nt n=10 F=0

' oF oF
il N = F=F, _—.-=ﬁ. 124
an  dn
u n=l F=0
now, let us assume that
U, p=Uun) + € Usinpie™ | |

Vi 1=Vl + @ Vitnle®
uin, U = wali) & € mlnle™

VU = vl b et



il Jown

spithar Fopti= Ll +idvy n

= |:|||1'il+ = I:i !“'w.h'l

B 1 = wa ) vl + i + v

=Fun+ e F, e

Substituting (25) in (22-2
™, we oblain

AU Ve

l[ I-I ] Icul

[25)

4) and comparing the coefficients of

E#E Eﬁ'n -1 ; -
1 2—t—(D"+2 5
an’ t an (D7 +2R)+ K, =G, (1-6,)
&'F, oF, %
on’ ény Bl ) (26)
SF R .
E?}%_AE_{D + :|'1+21Re:}+ .F] __-_,Grg..
8F ., &F =
E,”»._-l -Ea—é—ﬁﬁ =-G.6 (27)
g'F, . oF 5
~a—vz”—.18—?; - (M +2iRe)F, =G,(1-T,)
aIF“ aF bl
~A—L=-AF,=G.(1-T; 28
o o 4 Fy=G,(1-Ty) (28)
2
a—i;—ﬁ-aﬂ—(ﬂdzHHEiRa)ﬁ:—GrT,
on®  an
F 2
i;'—ﬁﬂ—iiﬁ =-GT, (29)
én°  on
and the corresponding boundary conditions;
at n=0; Fo=0, Fi=0
& = Fo = Fo, F,=Fi, (30
oF, _0F, oF oK
on on "én 0
at n=1; Fu =0, Fi=0.
Where /‘{f-—'Mz-i-EERE.

£=M2+JI+2ERC
',;{;.—_'D_I'FEIRE '

A=D"+n+2iRe

wal wl i'llil.‘ sl ."'.}'li'll.lt'd hl.ﬂlh‘ll'lil.“'l" 154N 70 T0E, Vol | 1, Munbwe 4 L7
& Research Idia Publications

Lt nipuil ieation vom

O solving (200 020w el

Kl

=0 i Hl..r"""' TR T R L (31
Fyo=ay o™ + tye™ " g™+ ae™ (32)
Fy= nu.:'"”” +a, " Fag a1+ a P e (33)
Fy= @™ + 0™ + g™ + Qg™ (34)

Where ag — 2z dre conslanis,

4. DISCUS510M:

[n this analysis we investigate the effect of heat sources on the
convective heat transler in a vertical channel with a porous be
attached to the left venical plate. We analyze effect of G, D,
o, M, Ny, A on the buoyancy induced flow in rotating vertical
channel is investigated, The results are presented graphically
and discuss this problem has several practical applications
such has metallurgy where the process of solidification is
characterized by the presence of a liquid, a mushy zone and a
solid zone: in geothermal systems; cooling of electronic
components; and in many fluid engineering applications.

1. We observe thal because of the temperature gradient in

the system, the fluid near the left wall (hot wall) rises in
the attached porous substrate and in the near by region
of the fluid-porous interface, and near the cold wall it
descends. The mation of the fluid in the x —direction 1s a
result of the buoyant force term in the momentum
equation. In fig | we observe that this rise and fall of the
fluid in the channel is further enhanced by the increase
in the thermal Grashof number Gr {fig.1).

The effect of thermal radiation My which is defined as
relative contribution of the conduction heat transfer to
the thermal radiation transfer. Thus with smaller N,
values, the thermal radiation is larger than the thermal
conduction. It is found the (fig 4) that by increasing M,
the primary velocity enhances with Ny £ 3.5 and reduces
with higher Ny 2 5 near the left wall in the porous
medium and the remaining region it reduces with N. An
increase in the parameter N reduces the primary velocity
both in the porous bed and the clean fluid (fig.2)

3. The heat source parameter @ it is found that increase the
strength of heat source accelerate the primary velocity
both in the porous bed and clean fluid while an
increasing strength of the heat sink depreciate the

primary velocity the porous bed and accelerate in the
clean fluid {ﬁg.:‘lj, I

4. The effect of section parameter & is found that fo
smaller and higher values of A the primary flow
positive and for intermediate values it is negative in the

CamScanner
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R bed while in the clean Muid iy .
deprectie & = 2 and enhances witly Ilu-h-h'hlw:lmm.~ _M
o e clean Muned the Primany o -cnh"-;n.':.- ' ; ﬂl- "
and depreciate with higher 2 > 2 -:-n:w 1.'.:|:I|'| huls
experiences an enhancement both in illc "“f'lq*-'-_‘ that Juf
clean fuid (Ngd). porous bed and

The influence of the radiation parameter N

wcondary Mow shows that  an increusin N. u ;m e
cnhances o] and depreciate with higher il Ia:. '.ﬁ il
porous bed and its nearby rcgiunf Whil:‘ r:m:nl"I .Ihc
“-gim} the secondary TNow aceelerate in the Ln.:‘,”".ng
Jirection with increases in Ny(fig.6). B

the increase a > 0 depreciates the secondary flow while
it enhances with |al in the porous bed and n.u arby region
while m the remaining region the secondary ?ﬁaw
accelerate with increase in the o > 0 and depreciate ol
(fig.7). '

Fig. 1: Variation of u with G

. I e o e

Applie o
heeh e Mthetnati. ISSN 00731768, Volune 1 Nurher o (2017)
APublicatons i haews pablication con

7. an inerense section parameter A £ 2 pecelerie sevendary
(i el deprecinte with highes o= S inthe entie s
vewion (g )

& inis found that the lesser the thermal racliation Hux L ger
emperature Mux in fluiel region (fig.9). The variation 0
the heat source pacameter o shows that the lemperatire
enhances with incrensing strength of heat souree and
depreciate with strength of heat sink(fig.10). We lind
that the temperature neecleraies wilh incrense in the

section parameter & (fig.11).

It is found that the rate of heal wansfer of hot wall n = {
depreciate with a > 0 and enhances with @ <0 also [Nu|
experiences depreciale with increase the radiation parmmeler
N, and Prandtl number P. While at cold wall n = | the rate of
heat transfer accelerate with a=0 and depreciate of u<0 and
enhances with increase Ny or P.(table1-4)

g9
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0.4 1
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0.2 1
w0
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4.3 1
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onyective Heat Aass Flow OF A
A Vertical Channel With
v - Temperature

Radintion ¥ ffect On Unsteady Mhd €
Viecour Fluid Through A Parons Medium In

Ohcillatory Wall Temperatures And OQuadratic Denvit
Variation

'Dr. B. Suscelavathy
Depantment of Mathemmics, 85 &N Collepe. Warawarao Pet, G

Email - lathabyneni@gmail.com

untur District, AP, India

ADSTRACT:
We investipate the study make an attempt 1o analyse the effect of radiation um"lud'r
eonvective heat transfer of 8 dissipative viscous fluid through a porous medium confined in a vertical

channel on whose walls an oscillatory temperature is prescribed with quadratic density-femperature
variation. Approximate solutions to coupled non-lincar partial differential equations governing the

flow and heat transfer are solved by a perturbation technique. The velocity. temperature skin friction
and rate of heat transfer are discussed for different variations of G, D'. a. Ec,P.Nand1

Keywords :  Viscous fluid, Porous medium, vertical channel, oscillatory wall temperature, quadeatic

densily

1. INTRODUCTION

Free convection flows between two long vertical plates have been studied for many yzars

because of their engineering applications in the fields of nuclear reactors, heal exchangers, coohng
appliances in electronic instruments. These flow were studied by assuming the plates at two ditferent
constant tempermtures of temperature of the plates varying lincarly along the plates etc. The stud of
fully developed free convection flow between two parallel plates at constant temperature was intiated
by Ostrach (19). Combined natural and forced convection laminar flow with lincar wall temperanure
profile was nlso studied by Ostrach (20}
Transient free convection flow between two long vertical parallel plates maimained at constant S
|,|'|1¢-quﬂ] tempernlurcs was studied by Singh ef al (28) Jha er al (10) extended the problom w oot
symmetric heating of the channel walls. Narahari ef oof (15) analyzed the tranvient Frew coanan s
flow between two Jong vertical parallel plates with constant heat flux al one boundary | ihe cibey Basag
maintained at @ constan! lemperature. Singh and Paul (28) presented and analyais of the banaies B
canvective flow of a viscous incompressible fluid between two pasallel vertival wally vwsviring s a
result of asymmetric heating / coolong of the walls. Narahari (16)

In the context of space technology and in processes involving high tsmpsiabiss e o
of radintion are of vital importance. Recent developments in hy personic Highta, mianile iy ns b

combustion chambers, power plants for inter planctary flight and gas-cooled mun i ivantaen hany

focused attention on thermal radiation as a mode of energ) wansfer and emphanise he et s

improved understanding of radiative wamsfer in these provesses. several authon have shuediva vabaas
heat transfer in chemical under vertical condision
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- =iy - L Yy =~ g 1z
N gl T e :
a7 : o7 FI l-'{q‘.}
C,~=K AP 2pin’ Y ¥ - (2
ACol gt TR T
P et T = Tk Pl = ToF (21

where 1 s n velacity component in x-direction, T is a temperature, p is a pressure, g i a density & iz
the permeability of the porous mediumgn is dynamic viscouity, ke it coefficient of thermal
conductivity, i is coefTicient of volume expansion and Q is the strength of heat source

The boundary conditions are

u=0, T=-T,my=-L

u=0T=T, 4 e(T:=T,)cos ot i24)
on ntroducing the non dimensional variables
u T-T,
A - i "= fu —-, = wl,
y=m "I L=t N
Iiquations 2.1 & 2.2 reduce to (dropping the dashes)
'E¢G{E+yﬁ"}+g—(ﬂ"+ﬁf‘}u (25)
r (h—-—}ﬂ-ra-t-f’fu +PE D" (2.6)
rl‘ ﬂ' @
where
2 (7 - Tl}
G = fiel (Grashof number)
LI
p~ = _k- (Darcy parameter)
P= E—-’-‘- (Prandi]l number)
KJ‘
4
o= gL (Heat source parameier)
(1, -T)K,
)
s i (Eckert Number)
cU(r-1)
ol
N = do ?;— lm‘iﬂl Fﬂﬂmtﬁl
3Py
ol
r: = —— (Wormsely Number)
‘!
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P AT -T) :
______ﬂ.. (Density ratio)
P= 3.\-P 3‘_\'{1

0 =——
IN+4 ' 3N4g
MP=AM*2p™
The transformed boundary conditions are

u=0 0=0 aty=.]
u=0, B=l+ecos(mt) aty=+ } (2.7)

AMETHOD OF SOLUTION
In view of the boundary condtions (2.4) we assume
u=u+ e ey, (2.8)
B=8,+ee"0,
Substituting the series expansion (2.8) in equations( 2.5)&(2.6) and separating the steady and transient
terms we gt

%-—Mﬁ;ﬂ =—G(8,+ 79°) (2.9)

%—mﬁ Liy ), =—G(6, +26,6,) (210)

qu" +a,+ﬁ£ca;h:5"+ RE.D™u; =0 e
a° oy

=T

>

28 _arre +{2-";Ec}%-%+(ﬂffﬂ"l%"- (212)

&
Since the equations (2.9 — 2.12) are non-linear coupled equations.,
assuming Ec << 1 we take
1y = e + Ec ugy
Uy = U+ Ec Uy

B = B0+ Ec By + ! (2.13)
B,=0,,+Ech,
Substitutimg (2.13) in equations (2.9) — (2.12) and separating the like terms we get
g =Mt =Gl + ). v (£1)=0 (2.14)
O =~a,. Bool-1) = 0. 800 (+ 1) = | (2.15)
g, "'annu: ==G(6,, +26056y,) v (£ 1) =0 (2.16)
Oy = ~Rug —RD g, , By (- 1) = 0=8;, (2.17)
e =(M; +i7" )ty ==G(,5 +270550,5) o (£ 1) =0 (2.18)
Gy —iPyi6o=0, Bul-1)=0,  By(+)=1 (2.19) |
u! =(M; +iy; iy, ==G6,y, un (£1)=0 (2.:20) Eﬁ.
6} — (iR )0,y = —2Btggtti ~ 2Dt Bu( 1) =0 (221)
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Solving the i
4 tquations [2 l 4}‘{2.2 1) 5[|b}e¢| lt.'!l the relevant b-uundnr:.r e

we obtain
a, )
O =5 =>")+05(p41)
= a, (1= CMM,y) Cl 2
oy =ay(l 127y a, (y = (M,y), « Ch(M,y)
cae) Y " Grag) )"0 Gy
Sh(M,y) Sh(M i
ra(y-—2y g (s SH(M,y)
sn(at) 0 Sh(M,)

O =ayy* +a,y" +a,y +a,y +a,yt +a, ) +agy' +
+agy’ + as, ¥ +a,Ch( IM y)+a, Sh(2M y)+
Ay +ya, + ¥ a, + Ylag + yia,, )Sh(M,y) +
+(a, + ya, + yla,, +y'a, + y'a, JCh(M y) +

tagy+ay,
E
= Ch(M,y) Sh(M, y) 2 _Ch(M,y)
g =b(1———L=2) + b, (y———1== i, ol 5
4 hae) 0 o) O )t
S'F!(MJ}}_}_!}S{ 4 _Ch(MIJ"}}_I_b O _S'F'(Mﬂ")-]_t_

+b,(0° -
Sh(M,) Ch(M,) " * Sh(M,)
e Ch{MI.P]}+ b‘((__}’-'r i SHMIP]}+EF9(FI—- {‘TMMI-P)}+

+oay Ch(M,) Sh(M,) Ch(M,)

g Sa(M,y) i Ch{M, i o ah(M,v)

BB, i 34 P8 B e, vt |, PO S £ Pl e P
ooy Sﬁ{M,]H n(y Ch(Ml}“ 2(¥ Sﬁ(m)”

12 _Ch{MJ"} b E _
+b,, (v Ch(M,) }‘H&u (Ch(2M,y)—Ch(2M, )+ b‘“(SfI{ZMl_}’}
_J"S"E’(EMJJ""(‘&M +.}J"E,:Il ySh{Mry}-Sﬁ':Ml])+b|?y(CHM:}’:'"

—Ch(M,))+ (B + Yby, N Ch(M ) — Ch(M, )+ by (y* Sh(M,y —
—Sh(M,) + by, y(y*Sh(M, )~ Sh(M ) + by, ('Ch(M, y) - Ch(M ) +
+by (v*Sh(M, y) = Sh(M,)) + bys y(y* CH(M, y) - Ch(M, ) +

+b, Y Sh(M, y)—Sh(M,))

 CHBoy) . SH(BY)
b0 =0Cenp,) S,

http:/fijamtes.org/ |
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by = i'?”lf‘fl[ﬁ,)'}+||':|“Sfr{ﬁ;_]']+lp5 (»)

i’q (.1"} = ('{“Jv +J"bu +-5'r!
where & ay,.....,

BudSHB,) +(bio + 1oy + ¥5JCHB,Y)

,..,....E.n.b]......_...... b i
-+-.Dy3 are constants given in the Appendix.
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EFC':F;ICT OF QUADRATIC DENSITY TEMPERATURE VARIATION ON
NVECTIVE HEAT TRANSFER FLOW IN VERTICAL CHANNEL

' Dr.B.Suscelavathy,

1
Department of Mathematics, S.S. & N College, Narasarao Pet, Guntur District, A.P., India
Email : lathabyneni@gmail.com

ABSTRACT:

We investigate the study convective heat transfer flow of a viscous
electrically conducting fluid in a vertical wavy channel under the influence
of an inclined magnetic fluid with heat generating sources. The walls of
the chamnels are maintained at constant temperature. The equations
govemning the flow and heat are solved by employing perturbation
technique with the slope & of the wavy wall as & perturbation parameter.
The velocity and temperature distributions are investigated for different
values of G, M, m, N, N, o and x. The rate of heat transfer is numerically
evaluated for different variations of the goveming parameters.

Keywords : Vertical Wavy Channel, Quadratic Density Temperature Variation,
Hall Effects, Radiation

LINTRODUCTION:

It has been established [9] that channels with diverging — converging geosnetries
augment the transportation of heat transfer and momentum. As the fluid flows through a
tortuous path viz., the dilated — constricted geometry, there will be more intimate contact
between them. The flow takes place both axially (primary) and transversely (secondary)
with the secondary velocity being towards the axis in the fluid bulk rather than confining
within a thin layer as in straight channels. Hence it is advantageous to go for converging-

improving the design of heat transfer equipment. Keeping these

diverging geometries for imp :
applications in view several authors (33,31,32,15,8,19,30,10,14,3,11) have studies heat

transfer in wavy channel under vertical conditions.

In this paper we investigate the study convective heat trax}sfer flow of a
viscous electrically conducting fluid in a vertical wavy channel under the influence of an
inclined magnetic fluid with heat generating sources. The walls of the channels are

ture. The equations governing the flow and heat are solved

n technique with the slope & of the wavy wall as a perturbation
nd temperature distributions are investigated for different values
is numerically evaluated fﬂf

parameter. The velocity a .
of G, M, m, N, N;, & and x. The rate of heat transfer
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2. ANALYSIS OF THE FLOW

Introduce the trans formation such that

£ . 8 o0 0 d :
.\—i’i.\,axmﬁﬁ Then warx-n:(}(ﬁ}-—}%-ﬁ(){l}

Assuming the slope & of the wavy boundary to be small we take

wix,z) =W (X, ¥)+ Sy, (%,2) + 7Py (X, 2) Hrssenieiens

0(x,z) =0, (x,2)+ 0\(x,2)+ 830, (X, Z) + wosmrssssraresesss s

X
J(z)
Substituting (3.1) in equations (2.16)&(2.17)
of § the equations and the respective boundar

&0
E'_:‘ - "(‘Ilfl)

Let 1n=

n
o'y, \O' v Gf* [69 o0 }
= M! . | S 0 +2 )
an’ ( o/ ! on? R \ 97 7 on

with
W, () =W, (D=1
oY, _ a.”’i:u, 6,=1 a ;;:71

—

(3.1)

(3.2)

and using (3.2) and equating the like powers
y conditions to the zeroth order are

(33)

an oz
?Eq—_—_[:l’ E_'EI_:I___:OT 90:'-{]' at T}'=+l
on oz
and to the first order are
26, _pR W, %;%%} 5
.ﬁr,r‘ : ! on o &z on (3.6)
v _(p2 }.__a!‘r‘" =ﬂ?ﬁ-(ﬁﬂ+ 276 % ¢ %}}+ _
arr‘l i1 on’ R\ 0n “on ' om 67
R %L;% _M 2o
N on 0 Oz dxdz’
with
wl('!"ll] -V, (-1): 0 ﬂ
_a.E{l— =1 ..a_-tir—;—l- = 0, gl = U, ﬂl‘.‘ i‘} ="-l [3'S]i
an & *
,‘?i’f'_=o M:Q 0, =0.al :;'=+1 i [} j
|
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3. SOLUTIONS OF THE PROBLEM
Salving the equations (3.3), (3.4)&(3.6,(30.) subject to the boundary conditions (3.5).we
obtain :

6, = 0.5k (1-n*)+0.5(1-7)

o = aCh(Bn) +aySh(fn) +ayn+ay +d (1)

a ()= amr_)’ +a, ' +a, nt +a,n Fagnt+ag

4. SHEAR STRESS and NUSSELT NUMBER
The stress tensor for the motion on the boundaries is givenby

o, =—pJ; +2ue,

National Seminaron s
fiE5
k

o

where

£ —
T ik
ou ow
=0.5(—+—
The stress on the walls 77 =+1,in the non-dimensional form is given by

r=(e,(l — " +(e,—e, ) [ 1+f"7)
In terms of non-dimensional variables,we obtain the non-dimensional shear stress is

_ SR+ )eq +§ffz(1_ffz)css.'_zur—""f)cﬂ}"“o(ga)

(T}I'.I=-I-i i : {'1+er2‘)
FRA+fP)eq +0( (=" )y =21 )es )+ 07
(et = (1+ )

The rate of heat transfer (Nusselt Number) on the walls has been calculated using the
formula

1 an
Nu =
) f{e,,-'ﬂ,.}[au -

where

g =05 ]'Hd:;: :
-1

]
(Nu),.,, = a (a5, + & b56)

(M), = ! (boy +0 bss)

f@,-1
0, =b_ +5b, . ; ‘
; | .
'
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F
ONVECTIVE HEAT TRANSFER  subsi
F W T
FLOW IN VERTICAL CHANNEL g
"0,
an’
S Dr. B.Suseelavathy &'y
) Mathematics, 5.5. & N College, Narasarao Pet, Guntur District, A.P., India 3 ,ﬂ
: - : 2 . n
act; We investigate the study convectiv —
- vy channel under the in%ﬂg:::'zlt['-e ]?Ht. vransfer flow of a viscous electrically conducting fluid in with
hannels are maintai an inclined magnetic fluid with heat generating sources. The walls Wol+
of the channels are aintained at constant tem : o
. i b o . perature. The equations governing the flow and heat are salved o
by employ!™8 P ion technique with the slope § of the wavy wall hati ¥
| 4 temperature distributi : : avy as a perturbation parameter. The
B\ ity and temperature distributions are invest ted for di é
B eat transer N el evalnated e i igated for different values of G, M, m, N, N, & and x. The rate "
a y evaluated for different variations of the governing parameters. aw,
Kc*f“ﬂ'd“ Vertical Wavy Channel, Quadratic Density Temperature Variation, Hall Effects, Radiation. on
Tuction: 1t has b : and to
Introduction: T:t'has cen established [g] that channels with diverging - converging geometries augment the 2%6,
mspl_mat!ﬂn of heat transfer_and momentum. As the fluid flows through a tortuous path viz., the dilated - =5
constricted geomEtry, there will be more intimate contact between them. The flow takes place both axially on
{primarﬂ and ITBI}E‘-’EI‘fr_E'ly (secondary) with the secondary velocity being towards the axis’in the fluid bulk
rather than cnnﬁntng within a thin layer as in straight channels. Hence it is advantageous 1@ g9 for converging- -
diverging geometnes for improving the design of heat transfer equipment. Keeping these applications in view g
_ geveral authors [33,31.31,15,3.19,30.10.14,3.11] have studies heat transfer in wavy channel under vertical E."rf
i conditions.
In this paper we investigate the study convective heat transfer flow of a viscous electrically candﬁcting fluid in
© avertical wavy channel under the influence of an inclined magnetic fluid with heat generating sources. The with
| walls of the channels are maintained at constant temperature. The gquations governing the flow and heat are i1
solved by employing perturbation rechnigue with the slope & of the wavy wall as a perturbation parameter. The vl
velocity and temperature distributions are investigated for different values of G, M, m, N, N, o and x. The rate oy _
of heat transfer is pumerically evaluated for different variations of the governing parameters. an =
Analysis of the Flow: ) B .
On introdueing the following non-dimensional variables an
b r W P T'l
w,5)=a/ L ¥ =TT, T
i o ) p
; ‘ 51w
the equation of momentum and energy in the nuu-dsmensmna!l farm azre \3
: 2
s s S Br2) R[EEMEEM] 06
4 8¢ ,
FR[E.@.._%EE] =?2H+a+[-{r-§;—;) (247) Shear!
_ ox 9z oz Ox 3N, &
Introduce the ;ransfnrmatinn such that .
, ¢ L
x=ﬁx.£—=.§—é_f— Then Egﬂ{ﬁ}fﬁ*ﬁ:fg“} ' I
(s : ;
Assuming the slope 8 of the wavy bo u.'ndar}' 1o be small we take
p(x.z) =y (e T Sy (x.2)+ Byt (X, 2) e (5
A(x.2)=80(x.2)+ SO (x.2)+ a2 0.(%, FY s T
iEL : - 2 '_:'_Jl_l A ]
Sovernd Jr1|f-f||".l':.|-"|-L"1_.I' iy A 1R fon f."”n:'lr-‘ ! July ‘_-'i”_.-' Fefrfwn
]
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1) -

gubstituting (34) in equations (2.

16)&(2. ;
respective boundary conditio 7) and using (3.2) and equating the like powers of § the equations and

‘he‘ ns to the zeroth order are
m 5‘{“1.-{:)
o (3:3)
? M ? p2 82 f G 3
fr ()20 O (2, o 00,
&n an R\ &y s (3.4)
with
W (Yo (=D =1
3% all”ﬂ
= =0, -—~=l'}, = —
- o o= =l ot gws] (35)
- Ay, Gy,
| —=, __=|J, g = =
en = 0 al n=+I1
~ and to the first order are
rrl E_:_E_IL - P!_Rf(awu' aeﬂ _al{q 89,:,]
E on a?} & oz on (3.6)
|
4 2 3
LB ()2 (%0 B S
- O on” R\ &n an on -
g R By, 8, _Efgaw'n
an &z’ oz oxdz”
with
y(E) -y (=D =0
W _o Wi_g 6=0, a 7= 8
an az .
%:D‘ Eﬁ:ﬂ? B::-ﬂ.ﬂf ?}=+1 ' ?
op  @E

g the equations (33} {3.4}&{3.6}.{3,5] subject to the boundary conditions.

Solutions of the Problem: Solvin

13.5).we obtain .
&, =ﬂ,5F13(1-??")+ﬂ-5{1-’T) -
. = a Ch(B )+ auSHAD * 22rl +an + A0
o n*+al s

sor for the motion on the boundaries is given by

s Cyag) +an
= +a, 1l 16
‘lﬁl () Ayl I;qumher: The stress ten

Shear Stress and Nusselt

.ﬂ'” =-_P5{f '1"2#3,;
where ' '
R N | ! !
! ) -_--a-r-.c- e
fu oW
e, -:_-‘ﬂﬂt'—é':"q' By

v rE et Factor 2.03
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Qiest n the walls 1} = tl Jin the ’m“'di'm'-‘i'l-"v-ll:ln

e (1 Hew e )

n
g ol pon-dimensional variables we obtain the

al form is given by

a4 ey ra o= 1':"'|"l1|11t3l1'iinl1~1|5|1-l.'-1l':utn.‘:\ﬂ is
}r*' = -'l"""{ : . 2! uj .{]{:-“ -E_l.f,_'flF g )+ ”{ﬁ:}
+ 1)

101 'H ¢ ’ F) e ;
LS )ea U A= ey =211 e, )+ 087

s

et~ E

i¢ of heat transler (Nusselt Numb o
hera 1 o er) on the walls has been calculated using the formula
TR

ﬂﬂ" -0.Non )

where
I
0, = ﬁ.&j 0dn

1
(N )yt =E{a" + & b56)

1
':{M’}.;.-1 = ?(-E'___n{bu +6 by,)

g, = b + 8 by

Discussion of the Numerical Results: In the analysis we investigate the effect of quadratic density
| temperature variation, Hall currents and surface geometry on convective heat transfer flow of a viscous
; electrically conducting fluid through a porous medium in vertical wavy channel bounded by wavy walls
i situated at = 11.The velocity components u, W and 8 are shown in figs 1-18 for different values of M, m, N, f. 1.

'8
)) From fig.1 we find that the magnitude of axial velocity enhances with M s 4 and reduces with higher M 2 6.
1) Anincrease in Hall parameter‘m' depreciates |w] everywhere in the region(fig.2).

3) Higher the radiative heat flux larger |w] in entire flow region(figa).
4) The variation of w with 8 shows that higher the dilation of the channel walls larger fw} in the flow region

(fig. 4).
: in the inclination of the magnetic field Jeads to an enhancement in wllfigs)

5] An increase
§) An increase in the density ratio () results inan enhancement in |w| everywhere in the region(fig6).

7) Higher the Lorentz force larger/lesser the pfrmeability at porous medium larger |u} in the flow region (fig.

7).
8) Anincrease Hall pa
g) The variation u with radiation parameter
regi .al. . _ -
I-D}Tlféﬂiﬁitiﬁgngl of the surface geometry on U s shown in fig.10. It 1s found that higher the dilation af channel
walls larger |u| and the increment in [u] is remarkably larger with higher p. . N
n) The variation of u with density ratio 7 shows that the region af transition from negative to positive u
1

; : i nd |u| enhances with increase iny (fig. ).
s vk £ ol lrnla netic field Jeads to an enhiancement in Juf (ig. 12].

1z) -I'UI'I increase in the inclination ':;f::]:,ermeﬂhi]il}' of porous medium smaller the actual temperature (fig. 13).
13];’:'3’“';1"‘3 mmn:z{.‘fadrc:i!:!ﬁ;m sctual temperacure experience an enhancement with increase in Hall
14) From hg. 14 we hin
parameter 'm’.
15) The vaHiation of B with
temperature(fig15)-
16) The temperature experien
17) An increment 7 of 2
distance of the chanme

rameter ‘'m’ depreciates |u| everywhere in the flow region (fig.8).
N reveals that higher the radiative heat flux larger |u] in the

dialion parameter N, sholvs that higher the radhtive heat Nux larger the actual
radia !

cement with increase in the dilation of channel walls.(fga6)
rual temperature (Ag17 & 18). Moving along the avial

jation in ac '
['lrl:f.'in'ﬂl_‘h with &
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Magnetohydrodynamic Flow of Casson Fluid
through a Vertical Deformable Porous Stratum

i P. Sreehari Reddy" K. Chandra Sekhar’
Epa;'mwm of Mathematics, N.B.K.R. Science and Arts College, Nellore, A.P., INDIA
Department of Mathematics, Sri Sarvodaya College, Nellore, A.P., INDIA

-¢::1:ar.:l: "'f':if'm'f'y‘fm'"“_m“‘ {M}fm flow of Casson fluid through a vertical deformable porous stratum is studied. The

g 1'! ning ordinary d'f_ﬂi:rmha.’ equations of the fluid velocity, the displacement and the heat transfer are solved numerically
usm{sﬁanﬂng technigue. The effects of pertinent parameters on the flow velocity, the solid displacement and the heat transfer
are discussed through graphs. The skin friction coefficient is displayed through table. It is noticed that the effect of increasing
Casson parameter is to increase the skin friction in the deformable stratum.

Keywords: MHD; Casson parameter; deformable layer; shoating technique.

NOMENCLATURE
g neocleration ducto gmVitY ¢’ the volume fraction components of the
K drag coefficient
5 - fluid phase, ¢’ +¢° =1.
K, thermal conductivity
My coefficient of the viscosity
p  pressure
T 5  measurc of the viscous drag of the outside
temperature 5 ; ;
: fluid relative 1o drag in the porous
T, ambient temperature v
N buoyancy parameter n  ration of the bulk fluid viscosity to the

apparent fluid viscosity in the porous
layer

M  Magnetic fluid parameter

o electrical conductivity

i, apparent viscosity of the fluid in the
s material
p  density of the fluid

B, coeflicient of linear thermal expansion of B, Magetic fed suengh
the ﬂclﬁd T  shear stress

ﬁ o i Nu Nusselt number

¢* volume fraction components of solid

phase

L INTRDDUCTIDN

been generated to study heat transfer in fluid flows through porous media because of their
in engineering, biology and medicine. These include heat exchange between soil and atmosphere, flow of
blood vessels can be better understood with theory of flow through deformable porous media. The study of
was initiated by Terzaghi [1] and further developed by Biot [2,3], Atkin and Crane [4]

- i eory is applied 10 the study of flows in biological tissue layers and articular cartilage.
and1 Kmé:n . [5; z;ﬁg:;:;ﬂ Emgd he:llfpwater and gas flow in deformable porous media. Barry et al. [7] studied fluid flow
Dariusz & :Tm'mﬂ;k porous layer. Flow of Newtonian fluid a channel with deformable porous walls was reported by Ranganatha
over a thin 42 et al. [9] srudied MHD Couette flow of a Jeffrey fluid over a deformable porous player. Gopi Krishna etal. [10]
et al. [8). Sreenach €15 <cous fluid in the inclined deformable poraus edium, Free convection flow of a Jeffrey fluid

" encration on vi
dthrﬂum ﬂﬁ :nu:c:lﬂpdifmmag N ble porous stratum and MHD free surface flow of a Jeffrey fluid over a deformable porous layer ‘was

% B
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discovered by Sreenadh et al. [11, 12). Hartmann flow over a permeable bed was demonstrated by R‘udr?mh et al. [13]. Srecnadh et
al. [14] discussed viscous fluid flow in an inclined channel with deformable porous medium. Gopi Krishna et al. [15] developed
yiscous flow and heal transfer in a vertical channel with deformable porous medium. Effect of heat transfer on free surface flow <3
Jeffrey fluid over a deformable permeable bed and flow of a Jeffrey fluid between finite deformable porous layers m.mpuﬂtd -
Sreenadh et al. [16, 17). Asghar et al. [18] studied Flow and heat transfer analysis in a deformable channel Selvi et al. [!9]
investigated viscous flow of Jeffrey fluid in an inclined channel through deformable porous media. Gopi Krishna et al. [20] studied
an entropy generation and heat transfer in a Casson fluid flow through a vertical deformable porous stratum. Krishna Murthy [21]
discovered MHD Poiscuillc flow of a Jeffrcy fluid over a deformable porous layer. Syed Tauseef Mohyud-Din ct al. [22] founded
flow of a radioactive Casson fluid through a deformable asymmetric porous channel. Sreenadh et al. [23] studied effects of )
convection on steady flow through a vertical deformable parous layer with constant heat source, Rudraiah et al. [24] studied natural
convection through vertical porous stratum, The present study deals with Magnetohydrodynamic (MHD) flow of Casson fluid
through a vertical deformable porous stratum. Here Casson parameter /7 —» co this reduces to Newtonian model. The velocity,

displacement and temperature are obtained graphically while the skin friction coefficient is calculated numerically.

B. Mathematical Formulation of The problem

Consider, the sicady MHD flow of Casson fluid through a vertical deformable porous stratum as shown in Figure 1. The X - axis is

taken midway in the channel and y - axis perpendicular to it. The deformations are assumed to be small and are predominantly in
the direction. It is assumed that heat is generated within the fluid by both viscous and Darcy dissipations, The walls are placed at a

- . .y
distance 2/ and maintained at a constant temperature 7. A pressure gradient -&% is applied producing an axially directed flow.

Figure 1. Physical model of the problem

the displacement and the heat transfer are shown below

SR a
2u |14 — |y P
[ ﬂ] % ﬁfpf ﬂ'ﬂﬁv—Kp.'_pgﬁl(T_n}:ﬂ (1)
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(2)

(3)
Ky

The boundary conditions are
dv du dT
—=0,—=0,—=0ary=0
dyp dy dy

)
v=0u=0,T=Taty=b

C. Non- Dimensionalization of The Flow Quantities
We introduce the following non-dimensional quantities are
P oo E 2uv
y==—,y=—,¥v =
b b Pgﬁlb1 {‘I; i Tﬂ] (5)
" i -1, . P

Y oeB (L-%) 5-1,"" " peBb(T-T,)

I view of the above dimensionless quantities, the equations (1)-(4) take the following form. The asterisks (%) are neglected here
after

1\dy 2 "
14— |——¢'G-Snpv—M'v+8=0
(15)5#-
2
dl:—;ﬁ'dp-l-ﬁr]'v—'ﬂ (N
dy
F
-d—zg+N[l+-l—J[£] +Nénqv' =0 (8)
dy’ BN\ dy
Where .
Kb By N_Pg‘ﬂfﬁ*{ﬂ'n]’Mz:fﬁ&_‘G___Eg e pocai bl
o= u o 2K 24,
The boundary conditions are
Bo M0 P=0 ar =l ©)
"dy dy
v:l}m:ﬂ,ﬂ:l at y=1

. fent - : St
D Sl CTEIAL 1 o frms n
c 8

55

= + — —_—

=B e
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E. Rate of Heat Transfer
The rate of heat transfer at the wall is given by

10
Nu ='[L] (1
ﬂ'}l af y=1

Il RESULTS AND DISCUSSION
The present study deals with MHD flow of Casson fluid through a vertical deformable porous stratum. The coupled non linear
governing equations are solved numerically using Runge-Kutta fourth order along with shooting technique. The effects of pertinent
paramelers on the velocity, the displacement and the temperature are displayed graphically. The ekin friction cocfficient is

calculated numerically and is shown in Table-1. effects of magnetic parameter on velocity v(y] , displacement () and

temperature ﬂ{ y]ar: shown in Figures 2, 3 and 4. We noticed the velocity, displacement and temperature are decrease with

increasing values of magnetic field parameter M . This reduction causes the Lorentz force associated with the magnetic field
increases and it produces more resistance to the transport phenomena in the vertical porous stratum. The influence of Casson

parameter on velocity Vl:}’) , displacement u{y] and temperature E'[y] are displayed in Figures 5, 6 and 7. We have seen that

the velocity, displacement and temperature are decrease with increasing values of Casson parameter [ . This fact that the higher

values of Casson parameter results the decrease in yield stress (the fluid behaves as a Newtonian fluid when the Casson parameter
becomes large).

The variation of fluid velocity v( ') , displacement u () and temperature 0 ) are examined with the effect of pressure gradient
G is shown in Figures 8-10, We examine that it is reduces for higher values of pressure gradient. The impact of volume fractional
of the fluid ¢ and viscosity parameter 1 on velocityv( ), displaccment () and temperature 8( y)are sketched in Figures
11-16. This shows that velocity and temperature are decrease for higher values of volume fraction of the fluid and the opposite
nature in displacement. The effect of buoyancy parameter N on fluid velocityv[ _}«') , displacement u {_ y] and temperature 5‘{ }'}
are shown in Figures 17-19. We have seen {hat it is enhance with increasing values of N . The effect of drag coefficient & on uid
velocity V( y} , displacement 4 [: y} and temperature 8 [ y:l are shown in Figures 20-22. We noticed that the velocity and
temperature reduce with increasing drag coefficient & and the opposite behavior in solid displacement. This fact that increasing
viscosity pﬂrﬂmﬂt‘r( Hy /' 21, ) , gives rise to an increase in the velocity in the porous layer. This shows that the increase in the drag

enhances the displacement of solid particles in the deformable porous layer. The magnitude of the skin friction coefficient is
evaluated numerically for equation (10) for distinct values of buoyancy parameter N and is shown in Tablel. We have seen that the
skin friction cocfTicient at the vertical wall y = 1 enhances with higher values of N . The same behavior is noticed in the case of

vertical undeformable porous layer Rudraiah et al. [24]. Higher skin friction is observed for a given buoyancy force for a noa-
Newtonian Casson parameter when compared with Newtonian fluid.
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Figure 2. The velocity v(y) for different values of M

o.1z
M= 0.0
[T14%5 ] ]
o.02 L i
n= 1. ‘f = 0.5 &% =05a= 5
=1, g=1, G=0.1
o5 K] 0.2 0.3 o4 55 o8 o7 OB o8 el
¥
Figure 3. The displacement u () for different values of M
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Figure 4. The temperature 0 (y} for different values of M
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Figure 5. The velocity v( ) for different values of /3
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Figure 7. The temperature 0(y) for different values of 3
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Figure 8. The velocity v(y} for different values of G
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Figure 9. The displacement u ( y} for different values of G
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Figure 10. The temperature & y) for different values of G
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Figure 11, The velogity v{y) for different values of ¢
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Figure 12. The displacement ¥ { y} for different values of ¢
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Figure 18, The displacement u(y} for different values of N
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Figure 19. The temperature 8( y) for different values of N
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Table 1. The Skin friction coefficientT at y = | for different values of N

S.No.
: —— N=1 N=2 N=3 |
1 =
draiah et al.[24] (undeformable 0.8056 0.8497 0.8937
5 porous layer)
P —
resent work (deformable porous 0.7252 0.7268 0.7285
layer M =0, — =)
3 . —
Present work with 1.0660 1.3006 1.5352
[M = ﬂ.,, ,'5' —S o)
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The present study aim fo study student's perception on usage of social media. The study adopted @
survey design and data were collected from the respondents using a gquestionnaire. The populaiions of
the study are MLISe students of Bangalore Eniversity. The results revealed that most af the
dents came fo know to use the social media through self-interest. Majority of the respondents
are using social media for communication. 47.82% opined that using social media Wasting tﬁﬂ'_i"_:
valuable time. el
Keywords: Academic Usage, Social Media, PG students, User survey. :

Introduction
According to Mark Zuckerberg, Facebook founder and CE

continue to grow quickly, and now meore than 2 billion people use at least one of our services every
day,". The emphasis how social networking is popular and widely used in the world among the people. e
As social networking is growing, there are enormous opportunitics 1o get the wide range of.
information, which contributed by the end users. Social media tools like Wikipedia, blogs, SNS, ot
‘ouTube and Twitter contain varipus features to atiract the users. These features not only for Lo
enjertainment, communication, and socializing but also benefit for the academic community. There are £t
mumber of studies are focus on how the social media is uscful to the students to support their course

related information needs. Tt will be important to know how the students use the non-library

information sources to their academic assignments. The current study is also to explore how the MLISc

students of Bangalore University using the socinl media tools for their academic purpose.

0" “Our community and bushmqé -

4

Review of Literature
Asogwa, C et al (2013) study assessed the use of Social Metworking Sites and Academic

Performance among Students of Tertiary [nstitutions in Kogi State. The study found that majority
(94.1%) of the respondents search for academic information on SNS. The study concludes that the use
of social metworking sites 15, and will continue {o remain popular with the digital and virtual
generations, SNSs can be a uscful instrument in improving academic performance of students of
textiary institutions in Kogi state. Kim & Sim (2015) studied how under gradunte students use social
media for information seeking purpose. The data Wes collected using @ web survey questionnaire.
Stcial networking sites and blogs are used by female respondents frequently. The study concludes that
‘h"_‘ is a significant effect of sex when problem solving taking in to account.
"mf“mm‘f & Rajendra kumar(2013) presents the results of their study at Muoharshi dayanand
University ,Rohtak. The results of the study indicate that 73.33% of the respondents using maobile
phones to connect the SNS, and 50 of the respondents satisfies using SNS.
Sﬂ-thngiumna,l(mg-smzmﬂ} analyzed Intermnational students everyday life information
feeds, their usage of Social networking sites. The findings of the study indicate that majority (97
Percent) of the respondents frequently used SNS. Colkar (2012) examined the education on face book
avironment in Selcuk university. The investigator approached through case study and qualitative
::"ﬂh. For collection of data semi- structured interview method was adopted. Analysis of data is
by using content analysis. The study
e

found that sducational use of face book provides various

DePartment of Sudies amd Reseurch in Library and Information Sclence, Tumkur Universicy —
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advantages like interaction, ease of access to information, time gain etc. Majority of the respondents
opined that teacher supervision must be increased for better usage of face _bmk in the academ
purpose. Mazman&Usluel (2010) conducted a survey {0 test a structural educational model explaining
how users could utilize face book for educational purpose. For collection ﬂfﬂ?ﬂtﬂ ﬂlﬁ' study employed an
online survey of the face book users. The participants of the study were university students who were
between the ages of 18-23. The study found that the education use of face bcn‘nuk h:m.n significamt
positive relationship with its use for communication, collaboration nnd material sharing. Zakaria,
Watson, & Edwards(2010) studied the use of social media by Malaysian studeats. They found that
students have been using the Internet applications specifically social media for both formal and 3 (A
informal types of learning.

Objectives of the Study

To know the devices used by the stu
To obtain their views on how they joi
e  To examine the time spent in using the social media

s To get the opinion on the use of social media for academic purpose.

«  To identify the problems facing by the students in using the social media.

dents to use social media.
n the Social network sites

Methodology

The study used survey research and questionnaire as a tool for the collection of data. Thn
population of the present study is the Post Graduates, who are pursuing Master of Library and
Information science course in the Bangalore University, Bangalore. Since the population is small and
manageable the investigator chooses census method. A structured closed ended questionnaire was
designed in simple English language. The investigator personally distributed the questionnaires to the
students who are attended the classes, and received responses from 46 only. The response rate is 94%.
The questionnaires responses are entered in SPSS for analysis of data. Frequency tables and charts

were used for presentation.

Data Analysis

2
24, 481";; = Male

52% ® Female

Figure 1: Gender wise distribution of Respondents
The figure 1 shows the gender wise distribution of respondents. It is clearsd that wag o
dents 24(52%) are fernale, and 22(48%) are male respondents participated in this ﬁﬂl‘:‘h

the respon
How to Know the social meida i
: |
Family Members 3
15
Self Interest | - - 18 !
0 5 10 15 20 = |
s = |

Figure 2: Soclal Media awaréness

the data relating to the student awareness of the social medin, Tt fr \vad VN8 D

The figure 2 explains ;
understand that majority of the respondents 25 (54.3'3—_5] opined that their self-intensst o AWE WS
media, followed by friends 15 (32.6%), through family members 3(6.5%) and fntervet & @ 4) “'

intercst is the most dominant reason for using the social media.
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Devices used to connect Social Media

= 39
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Tab

m4

personal Smart phone Laptop
Computer
Figure 3: Devices used to

connect Social Media

jgator try to know which
The results indicate that
gon:!’.‘ﬂ.l.lﬂ 4 (3-7%}!

us electronic devices. The invest

media can be accessed by using vario
accessing social media.

y used by the respondents for
iority of the respondents 39 (84.8%) using Smart phones, followed by personal

op 3 (6.5%), mo respondent uses Tablets to connecl social media. - gt

ial

Table 1: Registered users of social media sites L=
Social Media No Respondents Percentage - i
30 65.21
5 10.86
34 73.91 e ” RN
0 0 e
15 32.6
30 65.21

(73.91%) are having register or account in you
are having account in Instagram, only 10.86%
dents are having account in YouTube.

The above table depicts that majority of the respondents
tube followed by face book & Googlet (65.21%).32.6%
are in Twitter. It can be concluded that majority of the respon

E Table 2: Frequency of Social Media use in a Day
Gender Time Spent in using Social media Total
less than 1-2 hours 2-3 hours more than 3
M 1 hour hours
ale 3(13.6%0 14(63.6%)  3(13.6%) 2(9.1%) 22(100%)
Female 5(20.8%) 6(25.0%) 6(25.0%) 7(29.2%) 24(100%)
.____Tnm B(17.4%) 20(43.5%) 9(19.6%) 9(19.6%) 46(100%)

“n‘: above data in table 2 reveals that the time spent by the respondents in using social media in a day

mmlexg{hm that 20 (43.5%) of the sample admitted that they spent 1-2 hours per day cmﬁné

Onty 817 rysntst followed by 9(19.6%)spent more than 2-3 hours and more than three hours each.
.4%) opined that they spent less than an hour in using the social media sites in a day.

Table 3: Purpose of Using Soclal media

—Purpose of using Social Media No Respondents Percent

Communication 39 M.TETlEt
Entertainment 34 73.91
Learning 32 69.56
Soclal Iteration 21 45.65

. T —

FS CamScanner



ot ISCI""‘ HIHU"', L‘un,ih'!ﬂ __""'--..__H )
L it

- S . in_f.grﬂ'}.ﬂliﬂﬂ and social illtﬂracthn

exchanging . ] “tion,

lal medin Ix all about of uulﬂﬂ”"'““'mm.'hm“:; respondents 39 (B4.T! us,m,;pug Bﬂcl:; ol

2::: “I 1““: ::m.lnhlc 3 emphasized that majorty i entertainment. For learning purpose (69.56%,

ﬂﬂ:‘t:‘:‘ll:l::llhlﬁ |'H|I'|’!I'l.;!-l!. fullnwr;d by 3:::]3-9[%} fur i
ly 21 (45.65%) for social interaction. Academic p

ord : Table 4: Use of Social media fo:]ndedded Disagree Strongly  Tota]

" on uﬁmry fﬂ fﬁf Hff ﬂf’h Ul-lr I—z Mm 2.1" \ /
[a
Qi

e
Statement Strongly Agre L —
Agree i 0 0 0 46
use of Wikipedia helps s lot 17 639%) 100%
in getting back ground (37%) ( \
information on a topic, 20 18 1 g%) 1 46
Information  gotten  from 3 9.1%) (2.2%) (4. 00%
social networks like Lislinks ~ (10.9%) (43.5%)  (39.178
;blogs  like Lisquiz, , to
complement what you have
been taught in class. ; i g 13 11 46
Using face book with 30z, 23.9% 100%
lecturers is help full in the 43%) (261%) (174%)  (283%)  ( )
outslde class hours.
Lisforum (NCSI c-mail) 8 26 lzn 0 e . 46
postings improve. (17.4%)  (56.5%) (26.1%) 00%
professional awarencas on
vorious aspects,
A profile in Linkedin 8 30 4 3 1 46
helpful to build a (17.4%) (65.2%) (8.7%) {6.5%) (2.2%) 100%
professional network.
40 117 42 17 14 230
Total (17.39%) (50.86%) {18.26%) (7.39%) {6.06%) 10024

The above table shows that 40 (17.39%) of the respondents strongly agree and 117 (50.86%

social media are useful for the academic purpose. 18.26 % of the respondents are undecided the
uscfulness of social media for their learning. Only a small percentage 7.39% and 6.06% are disagrec
the usefulness of social media for academic purpose. From the data we found any interesting opinion of
the students. Majority of the respondents 28.3% disagree and 23.99 strongly disagree in using face
book to connect lecturers to clarify the doubts in the outside elass roo

) agree that

m. We can conclude tha
arc accepling and using social media for academic purpose, onelu FARC
25 . 22(47.82% m 22(47.82%) 1
20 |
u L)

'y 15(32.6%) ® 14(30.43%) |

10 j

¥ 5 I
[ o 4 oy ety

; Because of adda Virus threats Information L i, il

waste of time overwhelmng Hacking |

Figure 4: Problems In using the social medly

The above fig-4reports that the problems facing by the re . ;

spondents . v :
the respondents 22(47.82%) opined that by using social media they \'-::sr;’ﬂfh.':‘:inml media. rMujnnty of
of un necessary advertisements, followed by 22 (47.829; g their valuable time because

media is information overwhelming, and 14 (30.43%) iq f: ':;’, “‘“i:': 15 (32.6%) opined that social
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and Conclusion

r-hﬁ"'"“"' of the respondents 25 (54.3%) opined that their self-interest is the key factor to aware of
o media. Majority of the respondents 39 (84,8%) arc using Smart phones for accessing social
edis Majority of the respondents (73.91%) are having an account in YouTube. Majority of the
wndents 20 (43.5%) spent 1-2 hours per day for using social media. Majority of the respondents 39
IS-I-TS"-L"‘} using social media for communication purpose. 40 (17.39%) of the respondents strongly
sgree and 117 (50.86%) agree that social media are useful for the academic purpose. Majority of the
respondents 22(47.82%) opined that using social media wasting their valuable time because of un
advertisements. After examining the results of the study it can be conclude that MLISc
of Bangalore University using the social media tools for academic purpose. Based on the
fndings of the study it is to suggest that students should manage their time and prevent distractions
vided in social media. The information professionals, librarians and teaching faculty collectively
ocganize information literacy programs and create awareness among the students on the value of

aformation sources in social media and how to evaluate information in such sources.
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Cattaneo-Christovheat flux on hydromagnetic and chemically reacting

nanofluid ﬂ'uw across a stretching sheet
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ABSTRACT :

The aim of present article is 1o inspectthe consequences of chemical reaction on ~

o v Tk
L

magnemhyﬁmdynamicCaﬁsscharrgﬂu-Yasuda andWilliamson Nanofluid flow over a
nonlinear widening ;hengy 'Enns'lt!é:ringJﬂuIeheating,ﬂr;bcit}.r slip and convective
boundary mndiliuns.Tha.Cattaneo-'; Christov heat flux mét;lel b imposed in the energy
equation. Comparability changes are used fo change over overseeing incomplete
differential equations into nonlinear ordinary differentialequations. Mumerical strategy i.e

shooting method is accomplished to register the outcomes.The effects of physical

parameters like Weissenberg number, velocity slip parameter, Thermophoresis number,

Nonlinear extending parameter, Attractive field parameter, Lewis number, Brownian

movement parameter, Prandtl number, Eckert number, Concoction response parameter,

Warm Biot number, Focus Biot number, Casson parameter on velocity, temperature and

fixation profiles are considered with the guide of plots. Likewlse the physical amounts, ;

1
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for example, skin grinding coefficient, the neighborhood Mussell number and the

Sherwood number are analyzed with the assistance of plots and tables.

' I(eywurds:Carreau-Yasudanannﬂuidﬂilliamsonnanuﬂuid, Chemical reaction parameter,

MHD, Jouleheating, Casson fluid, Velocity slip,Convective conditions.

1. INTRODUCTION

Ower the modern-day couple of decades, the prevalentmainstream of the
masters and scientist round the warld consistently endeavored tn_nwermme ingenious
facets of nanotechnology, Chei[1] portrayed the hypothetical notion of nanofluid through
suspending metallic nanoparticles in predictable heﬁt transfer fluids. Kuznelsov and

© Nield [2] have said about the commcnplacé convective boundary layer flow of a
nanofluid beyond a vertical plate severely, Tl'_uag.r utilized a method where Brownian
movement and thermophoresis affects have been taken into consideration.Ahmadi and
Willing[ 3] considered the effect of glide rate, go with the flow performance, and particle
absorption on the heat transfer coefficient of a CuO/water nanofluid both tentatively and
hypothetically. Gnaneswara Reddy et al.[4] have investigated about theimpact of
magnetic field on viscous flow of a nanofluid. They clinched the rate of heat transfer on
non-linear stretching sheet scale back with increment in maﬁnelic field parameter.A fluid
which does no longer comply with Newtonian's law is known as non-Newtonian fluid
{Casson fluid). Casson fluid mannequin for viscoelastic fluid flow was created byCassan
in 1995. Pranamanik[5] examined limit layer stream of a Casson liquid over an

exponentially streching sheet. Consolidated impacts of suction and thermal liquids are

Page Mo: 86
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investigated.Gnaneswara Reddy et al. [6] obtained numerical solution for the boundary
layer flow, heat and mass transmission nanofluid over a chamber with first order pace
and conveclive situations via using the fourth-order Runge-Kutta integration scheme
along taking pictures technique.Dash et al. [7] tested the behavior of Casson fluid
below yield stress via a homogeneous permeable medium bounded through round
tube.Mustafa and Khan [8] investigated the magnetic field impact in Casson nanofluid

over a nonlinearly stretching sheet. MHD is the investigation of electrically directing

fluids, joining the two standards of liquid elements and electromagnetism.Ganesan et al.

[9] have researched precarious normal convection MHD stream past an inclined plate

with variable surface warmth and mass wansition. Jafar et al. [10] analyzed MHD float

and heat transfer over extending/contracting sheets with outer magnetic field, viscous

dissipation and Joule heating impacts. Ishak [11] proposed instable MHD flow and heat

transfer in stretching plate. Gnaneswara Reddy and Bhaskar Reddy[12] analyzed the

radiation mass transfer impacts on the MHD flow of the fluid upon @ maving cylinder.

Mamatha et al.[13] investigated Cattaneo-Christov heat flux on unsteady dusty

heet with heat and mass flux conditions. Zubair &t

nano E‘yﬂl‘ig"F'ﬂ-WE“ fluid over a S

alf14] examined nonlinear convective flow of ihixotropic fluid via an exponentially
stigated the outcome ol Cattaneo™

chi and Ganji [15] inve

stretched surface. Dogon
eal

I i h

Christov warm wransition show on the shaky squeezing MHD nanofluid stream and

radiation

hange petween WO parallel plates considering thermal
exchang

ed the combined elfects of Joule heating

innuence.namﬁeddy et al.[16] have consider
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and Hall effect on the free convection flow of an electrically directing Casson fluid in a
vertical divert within the sight of viscous dissipation. Masood Khan et al.[17]

reported

the impacts of the MHD Carreau fluid in inertia factor flow with unending shear rate

viscosity. In addition, Joule heating and nonlinear radiative heat exchange is analyzed
inside seeing convective boundary condition.Hayat et al.[18] noticed that liquefying ‘
parameter enhancements the velocity and diminishes the temperature  field.

Temperature profile increments when extent division of copper nanoparticles is

expanded.

The significance of non-Newtonian fluids in a massive element of the
physiological and contemporary approaches is very self-evident. The single constitutive
condition appears to be deficient to comprehend the viscoelastic behavior of such fluids.
This failure prompts the recommendation of a few models for the non-Newtonian fluids.
TheCarreau—Yasuda fluid mannequin isthe oneout of potential to anticipate the i
rheclogical behavior of such fluids thru shear thickening/diminishing parameters.

Despite the speed of this fluid model, simply the few researches have been made in the
past attributable to Cameau—Yasuda fluid[19,20]. Mair Khan et al[21] analyzed
magnetohydrodynamic (MHD) flow of Carreau-Yasuda nanofluid subsequent to a non-
inearly extending sheet under slip, convective and zero typical flux stipulations with
joute heating and chemical reaction. Salahuddin et al. [22] reviewed the numerical
examination of MHD flow of Wiliamson fiuid mannequin over a sheet with flexible
thickness. Cattaneo-Christov heat flow exhibit a modified kind ol Fourier's law is
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employed to check out the heat transfer phenomenaMallk ot al.[23] explored the
Williamson fluid over a starching cylinder with consolidated influences of variable
thermal conductivity and heat generation/retention.Krishnamurthy et al.[24] examined
the nanoparticles investigation for the Williamson fluid model. Nadeem and

Hussain[25] have scrutinized the numerical solution of the two-dimensional flow of

Williamson nanofluid over a stretching sheet.

The objective of the present work is to compute numerical solution for the margin
layer flowof Cattaneo-Christov MHD Ca;ssoncarreau-‘rasuda and Williamson
nanofluidover widening sheet with chemical reaction, Joule heating by considering first
ordervelocity slip and convective boundary circumstances. R-K fourth order strategy
alongside shooting technique was used for concentrate the'l'impams of imperative

physical parameters like the first order velocity slip parameter, thermal Biot number,

Concentration Biot number, Prandtl number, Eckert number on velocity, temperature

supply, Nano particle fixation, skin friction coefficient, warmth and mass exchange rates

with the assistance of plots and tables.The present problem is the extension work of

Miar Khan et al. [21] extended for Casson and Cettanio-Cristov nanofluid with first

order velocity slip and convective boundary conditions.

2. MATHEMATICAL FORMULATION

nar incompressible boundary layer flow of aCattaneo-

Asteady wo-dimensional lami

a siretching foil under
ChirstovMHD GassonCarreau-Yasuda nanofluid flowing upon g .



el nommal flux

Y= and employed y along vertjca) to the Stretching plate,

Constitutive equation of Carreau-Yasuda fl

uid is:

T P . }{1 +(F;JJJT 4(1)

I -

or _ o Drar
*% ~hr(hw-1), BBEJT+};-E“D

Fig.1. Schematic diagram

My Is zero shear rate viscosity, 4 is first

HJan-Eﬂcksen lensor, r s exlra stresg

tensor and yis represented b}r}’=,/-2—fr(ﬁrl]_ here 4=[gradv+(gmdv}" Lt

is
assumed that infinite shear rate viscosity u =( and the Equation (1) takes the
following form
6
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m=]

T= #.,[I+[I';T}T A (2) .

velocity profile for existing flow situation is specified by V:[u(x, ¥).v(x, y].E}]. the

temperature distribution T =T (x, y) and the nanoparticle concentration C=C (x,¥). The

govermning equations of the fluid flow can be written as:

H%Fﬂ%:u([+‘lﬂ)ﬁ+[“‘[n__].)(d+n‘gyif[%] u_ﬂ'fu (4)

25253
ox Wy T, \ oy o \ oy

o B’ dudl &veT ovol oudl T 0T ,oT
+ Al u +v——+u +v -+ +u— 5
Gxox dydy oOxdy dyix ey o ay

u%f--ir-v% = D,(%f*] +(§€“J(?_:]'K¢ (c-c.)(e)

where pis the density of base fluid, ois electrical conductivity, v and v are the

velocity mechanisms in x and y directions respectively, B,is magnetic field strength, T

- L . ko PN
is the fluid temperature, v is the kinematic viscosity, @ =—— is thermal diffusivity,
P

(pe)

r=—— ‘2 is the ratio midst the definite heat ability of nanoparticle to the base fluid, D,
(pc),

is measurement of Brownian motion while D, denoles measurement of thermophoresis
distribution, Here C represents nanoparticle immersion. The wall temperature and

nanoparticle concentration are indicated as T andC,.
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The rheological equation of state for an isotropic and incompressible movement of a Casson

fluid can be expressed as follows:

2(;;,,+P;/\-'2:r)eu s mem
2(;{H+ﬂfﬁ;]e‘; . m<m
Here ju; is the plastic energeticthickness of the non-Newtonian fluid, P, is the yield stress

of fluid, 7 is the result of the element of distortion rate of (4, /) the component and

7=€€; M. is the critical value of mgrounded on non-Newtonian model.

b=y f2m, / p, is the Casson fluid parameter,When ¥ goes to infinity, the
corresponding standards of temperature and nanoparticle concentration are indicated by

T, and C_ respectively, Cis specific heat and K, is chemical reaction coefficient,

With boundary conditions:

cu
u=cx”+g[ﬂ, +—PLJ5. v=0,

ac Drar

al’
k| o =(n W1, -T),Dp =+=LZ=0,aty=0,u=0,C>C,,T>T,asy -
[ay][*‘]( 2085 T o

(7) where T is temperature, bottom surface of plate is excited by convection at
temperature T which gives heat transmission constant h,, T, is uniform temperature

of sheet and k is the thermal conduclivity.

Define followingtransformations as

1 ’
S

n=l -1 n+l
y=-x 2 [f'(r}}%fﬁf (rr)} W[T]'{B}
C-Ceo _T-T»
#(q}:CW“Cm, 5(?}} Tw"Tm ‘ ...
8
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iy employing equations(8) into equations (3-6) atong the boundary conditions (7) the

recluced governing equations are

r [l“‘) (r }'[” l](**ﬂ)f""}] () 2a =M1 =009) *

Do f 4 PENDET PN A MPe(E)()
~Pra,( @+ [10)=0 e
ﬂuﬂfrmrmé'—l‘rkr#ﬂ i
Nb '

The related boundary conditions are

f=0, J"-—i+t1,[l+ﬂ)f @'=-Bi,(1-8), ¢'=-Bi,(1- #)=0atn=0 12}

f'=0, 00, ¢—>0as 2>

. L fe(n)) T oB:
Here We=cl Y ' is the Weissenberg number, M= -———-’—~ is the
(n+1)pex”
: (r.-1.) . ) —
magnetic  field  parameler, Nt = o is thermophoresis  diffusion,

_r g c
(C_ (-..]ﬂ;r is Brownian motion Fammeiﬂrt Pr= —’l:ii.s Prandtl number,
L

Nb =

1 _1a

) i . ) - cCx - — e =
- 2 is Lewis number, T.-T.), c(n+1)(x"")

on fuid parameter J, a, =4 [":l

-

chemical reaclion parameler, Cass ]; x is the

cln+ 1) =
ihermal relaxation parameter. @, = g\ =74 ! is first order velocity sip

j’,f{n'u

parameter, B, F*,"E’L is the thermal Biot number, Bi, = D, T 5 the
1]

L or

concentration Biol riumter.

r‘..‘i .‘i! ‘1
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The proposed problem shows two diverse fluids by on the fulruw.ng E‘“""ﬂpuu S
ﬂgi

1. Consider n=2,d =1 in the momentum quation, this shows (he flows of Williagp,

fluid.

flow of Carreay-

The quantity such as coefficient of friction factor, rate of heat and mass transfer are
interpreted as-:

=T = X xg,,
e Muy=— X o xg
¥ pu’ -‘-":31—?:,) Dﬂ[Cw'_Cm]

In which fur 4. and g represents shear stress, mass flux and heat flux at the surface

of sheet. These quantities are definad as:

AN A )

L e

Substitution of equation (14) intoequation (13)skin friction coefficient, locaj Nusselt angd

Sherwood numbers are:

el = O 1 (2o o)
Nu, Re:il = —J-n—zﬁﬁ'(ﬂ}, } (15)where Re, =% is the Reynalds
51, Re;? = [+ 410
; 2 J
number.

3. NUMERICAL SOLUTION

10
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¥

these we consider

-'r =¥n _lr.'; _"r':,_f‘. =Y,

; 1( 2"1]'(P1)(f:}+(y;}M] (16)

fr= y
“n-lﬁ}b’;]‘(?){d+1][WE}4] e

H :}?.‘H' ,—_Jss
o 'l1 Pry g +¥sh F't'.|"'|F.E7r+{.1u,)i I‘rNI-*rMPrEc{_}r]): (17)
Pra,y 1| =Pra,»):Ys

¢=}’M¢'=J’: " Nt e
T —Pr Ley,y, +PrLerys

(18)

with the corresponding poundary condilions

1 '
]}Ih s U'J’a}r Y1 ='E":(1"}'t} atn =0 (19)

¥ =0, y1=1+a,(1+-ﬁ

a0, pr0 8 R

Y2 =0, Yu
ysand ¥y which are

uations (16} (18), we guess the values of Yy

bnca all preliminary con found then WE

To explain the Eq
ditions are

the jmitial conditions.
-Kulta fgurth order method

notl given al
solve theequatinns[‘lﬁ]- (18) are integrated BY using Runge
with the cuccessive jterative step length 1$ 0.0

4. HEE'IJLTS AND DIECUSEIUN
11
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This study analyzes the influences of the important physical parameters

ondimensionless velocity, temperature and non-dimensional concentration profileswith

the help of the graphs and tables. To obtain the preferred accuracy we have compared

our result with previously published results by Gnaneswara Reddy et al. (6).

Mustafa ‘

and Khan (8). Our results agreed with the previous result as illustrated in table 1 and

lable 2. The default values are taken for Numerical computation.

M=Ec=0.5, o, = B, =Bi,=p =Hf=mm|=ﬂ—|1WE=I.ﬂ,Fr=3,n=2,d=l

Table 1:Comparison of values of skin friction coefficient - /(0 with previous results

when Pr=a_| =BJ"| E‘Ec:‘ml=M=H'r=al=WE=ﬂ,M=U.ﬂU[}DﬂLn=2,d=1

V:; Gnaneswara | Mustafa and Khan Present
Reddy et al. | [8] result
(6],

0.5 0.481283 0.479891 0.481281

l.o 0.582274 0.559686 0.584874

5.0 0.753164 0.733257 0.753256

Table 2:Comparison of values of skin friction coefficient - f "(0) with previous results

when Pr=a, =8i,=Ec=B,=M=N=aq

=We =n=d =0, Nb=0.000001

Gnaneswara M. Mustafa and J. A.

Reddy et al. Khan[8]

Present result

olume 8, Issue 4, 2019
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IM N 2RS40 K

\ | e b

\ 05 | 0.481283 0.479891 0.481581
1.0 | 0582274 0.559686 0.584972
50 | 0.753164 0.733257 0.753257

The varieties of skin friction coefficlent, Nussell numbar and Sherwood number

with Eckert number, Prandil number, first-order velocity slip parameler,

parameter, unwinding time

number, fixation Biot number,

are appeared in Table 3 for Carreau-Yasuda

experimental that for Carreau-Yasuda and Williamson fluids

amplified for magnelic parameter,

parameter, Brownian movement parameter,

non-Newtonian fluld parameter

Casson parameter,

Thermophoresis
thermal Biot

and Casson parameter

and Table 4 for Williamson fluids.It is

skin friction coefficient is

Eckert number, relaxation

parameter, Prandll numbar.concantratiun Biot number.

Table3:Computed values for skin

number for

fluids.

Ec Bi, Bi,

a

Pr

R - | [uned.?‘.ﬂlg

various values of the important governing parameters

Nt

friction coefficient, Musselt number and Sherwood

of Carreau—‘fasuda

-‘__T_. ]
N6 | —r(0) | -00) | -#'(0)
0.2882 | 0.12003 0.18205

5
0.2995 |0.12838 0.18305

0
= e L
0.30012 | 0.15986 0.18330
| ——
0.11233 | 0.18386
-

Pngth:'}?
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2 8 _"‘_““‘“‘m:
D 0.6080 D.uﬁs,_'ml\
7
1.5 0.62814 | 0.0987 |0.1838¢ |
2
1.0 0.3222 | 0.0509 |0.2050
4 8 8
1.5 0.38148 | 0.10875 | 0.2050
8
1.8 0.40108 | 0.15605 | 0.2050
9
0. 0.19375 | 0.10004 | 0.18365
5
0. 0.19375 [ 0.0987 |0.18365
8 4
1.2 0.19375 [ 0.0889 |0.18366
2
0. 0.2737 | 0.15783 | 0.2024
6 5 3
0. 0.2837 | 0.16807 | 0.30156
7 5
0. 0.30001 | 0.18880 | 0.35128
8
' 0.2882 |0.12003 | 0.18205
5
0.2882 |0.11004 | 0.15682
5
14
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while a shift e t

is likewise expanded

parameter. Nusselt number

parameter, Brownian m

number, Prandtl aumber, speed slip

Casson parameler, while a switch conduct

15

ijs seen on account of U

for attractive parameter,

|| 1.0 [ To.zzez [o.10008 | 0.10023
5
0. 0.6325 |0.19307 | 0.57137
1 > 5
f 1.0 0.63100 | 0.20001 | 0.57148
1.5 0.6300 |0.21506 | 0.58100
0
0.0 57882 | 02132 | 012205 |
9 9
0.5 0.2283 |0.11003 | 0.17206
0
1.0 0.28831 | 0.10004 | 0.15007
1.0 0.6295 |0.2004 |0.5479
3 3 s
1.5 0.61000 | 0.18894 | 0.5500
8
2. 0.60001 | 0.16800 | 0.58001
0
B 0.5 | 0.64651 | 0.15792 | 0.5980
8
L 1T [o9|064651 | 016892 0.51234
| | L "5 |os4651 |0.20081 | 0.50123
._-.-—-——--'L-—-‘ it T
sult is found for first order velocity slip parameter, thermophoresis

Eckert

ovement parameter and for

nwinding parameter.
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Srermophoresis paramater, thermal and focus Biot numbersSherwood number expang,.,
Ror aWactve parameter, Eckent number, Prandl number, speed parameter,
Cemophoress parsmeter, unwinding parameter while it is diminished for Brownizn
ROvement parameter, warm and fostion biotnumbers. Table4:Computed values for skin ‘
Fricsen oefficient, Nusseh number and Sherwood number for various values of the
Emportant governing porameters of Wikizmson fiide.
‘ |:' r Ec |rl I i L] L] L]
-'L’Inf" la [pr | B3| |3 | | VP -7°(0y | -e'(0) [ -¢'(0)
[ I |
1 |~ F
0. i 0.2882
]
> s 0.12004 | 0.18205
1.0 I 0.23951 | 0.12839 | 0.18308
L5 0.30013 | 0.15987 | 0.18331
0. 0.5547
g 9 0.11234 | 0.18387
1.0 0.6080
8 010126 | 0.18387
1.5 0.0987
0.62815 | 3 0.18387
1.0 0.3222 | 0.0509 0.2050
5 9 g
1.5 0.2050
0.38149 | D.10876 | 9
1.8 0.40109 | 0.15606 | 0.20510
0.
5 0.19376 | 0.10005 | 0.18366
0 0.19376 | 0.0387 |0.18366
16
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IS8N N 2T NN
=7 I 0.08890
. 1 | 0.19376 | 3 018367
, i 0.2737 0.2024
| | ¢ | 6 015784 | 4
o e 0.2837
j 1 |7 6 0.16808 | 0.30157
0. 0.3000
8 2 0.18881 |[0.35129 | .
0. 0.2882 i
3 6 0.12004 | 0.18206
0. 0.2882
5 6 0.11005 | 0.15683
10 0.2882
6 0.10007 | 0.1009
0. 0.6325
5 6 0.19308 | 0.57138
1.0 0.2000 =
0.63101 |2 0.57149
I B 0.63001 | 0.21507 | 0.58101
o e _
9 u.zﬁ}aa' 0.12139 | 0.18306
——TT (o5 | | 3.237531 511004 | 0.17307
L 1 Two | | [o2883 —
2 0.10005 | 0.15008
———+—Tio| |0.6295 |0:2004 0.5480 |
4 4 7
T I e Ly
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——TTi5 =3

0.61001 | 0.18895 | 3 |

2 0.16801 |0.58016

0.5 | 0.6465 0.5982 ‘
2 0.15793 | 3

0.9 | 0.6465
2 0.16893 | 0.51249

1.5 | 0.6465 |0.2008
2 2 0.50138

The following figures (Fig.2 — Fig.25) ilustrate contrasts between Carreau-
Yasuda and Williamson fluids for various parameters. Fig.2 represents the velocity

portrait for magnetic parameter. As increase in the magnetic parameter values the

R

velocity profile decreases. The Fig.3 reflects the velocity portrait for Casson fluid

parameter. Casson fluid is 3 shear thinning liguid which is assumed to have an
countless viscosity at O rate of shear.So, the velocity of Casson is reduced the growing
values of Casson fluid parameter. Fig.4 represents the effects of Eckert number on
velocity profile, for increasing the values of Eckert number the velocity profile is
decreased. Fig.5 depicts the effect of thermophoresis parameter on velocity profile.As
thermophoresis parameter increase the velocityprofile is increased. Fig.6 represents the
effect of Weissenberg number on the welocity profilefor increasing wvalues of

Weissenberg number the velocity profile increased. Fig.7 exhibits the relation between

18
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the magnelic parameter and the temperature profile, for increasing values of the
magnetic parameler lemperature profile is also decreased. Fig.8 indicates the thermal
relaxation parameter; in this plot we observed the growing value of thermal relaxation
parameler represent the growing temperature profile. Temperalure overshoot are noted
with an increment of thermal relaxation parameter. The physical cause for such an end
resull is that as we compare the values of a, fluid particles exhibit non conducting
behavior due to which they require greater time to convey the heat to their surrounding
particles.Fig.9 shows the effects of the first order velocity slip parameter on temperature
profile; this portrait represents the decreasing in the lemperalure profile as increment in
the first order velocity slip parameler. Fig.10 reveals effects of the thermal Biot range on
femperature prc:-ﬂ:le which indicates the warmth conduction inside the frame is plenty

faster than the heat convection far from its floor and the temperature gradient is :
F]l I

improved on the surface. So, the temperature values are growing, and then the profile

of temperature is also improved. Fig.11 indicates the results of concentration Biot

number on temperature profile;with the increase in values of concentration Biot number

temperature profile is also improved.Fig.12. shows theoutcomes of Casson fluid

parameter on temperature profile.With the diminishing the values of Cassion fluid

parameterdiminishing in temperature profile is observed.Fig.13 represent effects of

Eckert number on temperature profile; by increasing the values of Eckert number the

temperature profile is decreased. Fig.14represents the outcomes of Brownian motion

parameter on temperature profile; by improving the values of Brownian motion

19
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parameter temperalure profile is decreased. Fig.15 specifies the influence
thermophoresis  parameter on 1efnpemtur& portrait. For growing values gof
thermophoresis parameter, increment in temperature profile is observed. Fig.16
represents for growing values of Prandtl number, temperature profile decreased. Fig.17

reflects the outcome of Weissenberg number is inversely proportional to the temperature

profile. Fig.18 indicates the effect of thermal Biot number on concentration profile. Here

thermal Biot number is directly proportional to concentration profile. Fig.19 represents

the outcome of concentration Biot numbér on concentration profile. With theincrement in
the values of concentration Biotnumber, concentration profile is diminished. Fig.20
indicates outcome of chemical reaction parameter on concentration profile. For
increasing values of chemical reaction parameter, concentration profile is also
increased. Fig.21 representseffect of the thermophoresis parameter on concentration
profile. For growing values of parameter, concentration profile is decreased.Fig.22

represents impacts of the Brownian motion parameter on concentration profile. The

concentration profile is increased for growing value of Brownian motion parameter.

Fig.23 The outcome of Prandtl number on concentration profile, with the increase in

Prandtl number, there is decrease in concentration profile. Fig.24 represents the skin
ra ,

i i agnetic parameter.
friction coefficient is decreased when increasing the values of mag p

r is increased when increasing the values of

Fig.25 represents the Nusselt numbe

Brownian motion parameter.
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Solid liné + Carreau-Y asuda Nanofluid
Dashed line : Williamson Nanofluid

M=0.5, 1.0, 1.5

Fig. 2 Influence of M on velocity profile.
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0.7 . T
0.6 Solidlive : Carreau-Yasuda Nanofluid
Dashed line : Williamson Nanofluid
05
04 g
- .
0.3 8=0.8 10,15
02+t g
0lF
0
0 | 2 3 4 5 6 7 L
n
Fig. 3 Influence of 2 on velocity profile.
0.7 T - . . "
Solid line : Cameau-Yasuda Nanofluid
0.6 Dashed line : Williamson Nanofluid .
] ()
Fig. 4 Influence of Ee on velocity profile.
22
Page Mo: 106

CamScanner




PR AT IR ST RUESL S A T AT AR M e

0.6

0.7

Solid line : Camreau-Yasuda Nanofluid
Dashed line :  Williamson Nanofluid
1
v
\
\
L,‘t
i ‘1
o »
N
LI
LR Nt=0.2,038, 1.2

Fig. 5 Influence of M on velocity profile.

L
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L Bk N

Solid line

0.6

0.5

0.4

['(n)

0.3

0.1

+ Carreau-Yasuda Nanofluid
Dashed line :

we=1.0,15,18

Williamson Nanofluid

Fig. 6 Influence of we on velocity profile.
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0.5

0.45

0.4 |

0.35

03}

0.25

B(n)

0.2}
0.15}
0.1}

0.05

L

Carreau-Yasuda Nanofluid

Solid line s
Williamson Nanofluid

Dashed line :

M=05, 1015

Fig. 7 Influence of M on temperature profile.

0.6

0.5

Solid line : Carreau-Yasuda Nanofluid
Dashed line : Williamson Nanofuid

a, = 0.5,0.8, 1.2

0.5 1 S

Fig. 8 Influence of &, on temperature profile.
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Solidline : Carmreau-Yasuda Nanofluid
Dashed line : Williamson Nanofluid

0.8¢

0.7
0.6 4
05 J
=
£y a =0208,15
0.4 1 ; 4
03F f
02F J
0.1F i
0
0 1 2 3 4 5 6 7 8
1? B
L -
Fig. 9 Influence of ¢, on temperature profile.
ﬂ.g ¥ T T T
0.7 Solid line : Carreau-Yasuda Nanofluid i
: Dashed line : Williamson Nanofluid
06 |
051 7
h
Soabn Bi =03,05, 1.0 :
= 1
o "ﬁ
AP
Q03I ¥ 40 T
LS
PR
L % J
0.2 \\ 4
5
R
ﬂ_] L \ﬁ.\ . -
b T
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0 : :
0 1 2 3 4 5 6 7 B
7
Fig.10 Influence of Bi; on temperature profile.
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Fig. 12 [nfluence of S on temperature profile.
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Fig. 11 Influence of Bi, on temperature profile.
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0.7

Solid line : Carreau-Yasuda Nanofluid -
Dashed line : Williamson Nanofluid

8(mn)

Ec=1.0,15,1.8

Fig. 13 Influence of Ec on temperature profile.

L T T

Solid line : Carreau-Yasuda Nanofluid
Dashed line : Williamson Nanofluid

0.6

0.5

Nb=0.5,09 1.5

02} 3

0.1

Fig. 14 Influence of Nb on temperature profile.
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b‘ Solid ine - Carreau-Yasuda Nanofluid

Koy ‘{,‘ Dushed line :  Williamson Nanofluid

Fig 15 Influence of M on temperature profile.
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Fig. 16 Influence of Pr on tempemtiie praniile
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0.7
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Solid line : Carreau-Yasuda Nanofluid

0.6 Dashed line 1  Williamson Nanofluid
| #
0.5 ]
En.a- we=0.1,10,15
=
03
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D L i i
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Fig.17 Influence of We on temperature profile.
0.6 T T T T T -
Solid line Carreau-Y asuda Nanofluid
05t Dashed line : Williamson Nanofluid -
0418

Bi = 0.2,0.5,0.8

Fig. 18 Influence of Bi, on concentration profile.
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Fig. 19 Influence of Bi, on concentration profile.
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Fig. 20 Influence of y on concentration profile.
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Fig. 21 Influence of Nt on concentration profile.
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Fig. 23 Influence of Pr on concentration profile.
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Fig. 24 Influence of M on c . ReZ.
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Fig. 25 Influence of Nb on Nuy Red

5. CONCLUSSION

xaminations have been finished the limit layer

In this article the numerical €

stream, warm exchange of MHD Carreau—‘ra.suda nano liquids and williamson fluid over
an extending cheet with first order  velocity slip, thermal and focus Biot
numbem.ﬂnndusion about the effects of vanous developing paramelerson velocily
wre profile 9'(n). concentration profile ¢'(n). Tne key

profile S '(m). temper®

pbservations of this study aré
1. The velocity profile is increasing for Weissenberg number We, (hermopharesis
parameter Ni and the velocity profile 1S diminished 101 magnetc parametel M,

et number Lo .

Casson parameter /3 and Eck

EE]
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2. The temperature profile is increased for relaxation parameter a,, thermop .
parameter Nt, Casson parameter S, thermal Biot number Bi,, Concentration Biot

number Bi,and it is decreased for first order velocity parametera,, magnetic ‘

parameter M, Prandll number Pr, Weissenberg number e ,Brownian motion

Parameter Nb, Eckert number Ee,

- The concentration profile improved for Brownian mation parameter Nb, chemical

reaction parametery, thermal Biot number Bi and it is decreased for Prandti

number Pr, thermophoresis parameter Nt, Concentration Biot number Bi,.

4. Skin friction éoeﬁicient IS increased for magnetic parameter, Casson parameter,

Eckert number, relaxation parameter, Prandtl number, concentration biot number.

While z reverse result is found for first order velocity slip Patameter, thermophoresis

parameter.

:r::' 5. Nusselt number is likewise expanded for attractive parameter, Eckert number,
Sk

Prandtl number, velocity slip parameter, Brownian m.cwement parameler and for
Casson parameter, relaxaion parameter, thermophoresis parameter, thermal and focus
Biot numbers it is diminished.Sherwood number increased for magnetic parameler,
Eckert number, Prandil number, velocity parameter, thermophoresis parameler,
relaxation parameter while it is decreased for Brownian motion parameter, thermal and

concentration Biot numbers.
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for modelling in the space [5]. Though, the troubles
in pathering and owtlaysconnected with the analysis
ol physicaland chemical  materials  properties,
ground truth data is very unusual in hyperspectral

In remote sensing Hyper Spectral image [9] is o
pather of electromagnetic spectrum with range of

observable infrared wavelength which is most
important technigue. HSlholds the narrow spectral
bands in hundreds of bands are collected from the
surface of canth and Jrom the wrea, HSI
hasdimensional ~ vector  pixel  is  high  and
recordsrelate to the spectral rellectance ina delinie
wavelength. The distinctive spectral dissimilarity is
the main advantage which is extensively used in
numerous (ields,

The mayyor challenye in hyperspectral images are
dimensionality because it has highly dimension [1)
The dimensionality of spectral s equivalent to the
wholesum of bands, with u piece of band s
representing o dimension, and 10 s large extending
in hundreds, When the sun of dimensions s
linearly enlarged, the size of fealure space tises
exponentially, Hence huge volume ol data is vitul
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ttinsets. These disastrous combinations of  high
dimensionality und inadequate ground truth data
leads 1o over it and consume low generalization
performance. This problen has been mentioned as
Hughes  or  ditensionality  phenomenon The
elissical methoadvdogy for this dilficultly s called as
reduction ofilimensionality [3] which is executed as
femture exttactvan thatalter e spectral o
wndenmrdime nsionilhsteation o bapnd selecton (6]
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Abstract 1o present days, several cloud computing platforms or web services such
as Flip kart and Amazon, Google App Engine, blue cloud ele. provide a locally
distributed and sealable data which is inuncountable form. But, these platforms do not
regard peographical location data. However, the data is generated from the modemn
remote satelhites with their geological topology. The so obtained geo-distributed
database is able 1o provess cither a large scale data or a very simple type, scalable
while being fault-tolerant and fast in answering a guery. The processing of g data
includes the storing and analysing the uncountable amount of geographical data. The
big data processing utilizes several programming models and frameworks such as
Map Reduce, Hadoop, MongoDB, Pig cte. The present work cuncentrates on land
use classification of various cities in India using geographical location data having
latitude and longitude of every boundary. To perform this work, India map shape file
with every state is used. The shape file is converted into longitude and latitude band
information along with citiesdata. Nevertheless, the geo-graphical data is classificd
by applying the machine learning algorithms.
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Abstract:

This suwrves Land ( ;

advantages anid II“ ‘Iﬂl i Fand wse platforms alony with the iy data aoalytics and assesses the

H [ il [} ficin i i i - e

R ) ; i ;m woi hs o based on every platfarms of sealabilily, dala 10 rate, fault tolerance. real
il r- T peen . e p ; .

prowersing. dala s dhatu size und iterafive fsh .mppr,rr.rrd. The warth surfuve (5 rapidly chunging

i \ . :
every dav due 1o certan natural reasons and other ipacs by svciety. Cver few decucles the remole
Fronments

sensing and GIS (Groyraghit Informution System)} are che fettest topic fur evorlving the env
from the carth Vhe erdargement uf several world wide mislifications related fo the nature of earth, LULC
. matter of Wimost inportance in the natural atmosphere and it has became
the intereating ared 1o be studied by researcher on various Process like pr‘t:'-prﬂﬂﬁﬂmg- clussification a

prediction the flow of LULC change analysis process, {he chalfenges faced during each process by the
Jers are discussed. The main obfective of this paper it to provide un in depth analysis of different

FECare
platforms availahle for pecforming data analytics in [and Use/ Land Cover.

changes gre contideied as the

Keywords: Land wse, lund cOVEr remote sensing, GIS, OSM.

1. Imtroduction

Traditionally. pumnanoids devise remained altering e land to acquir the basics for their

enisience, however the amount of utilization existed is not gimilar as current Hi?'.l:lﬁﬂ[l, Current *i“luk_“““l
of wilizztion b carried unparalieled variations in environments nd 20 I“H.m“i procomifed & PJ'L":-:I{]EIH.
conarmy and worldwide woales. A present, UsE of land/ u?wr F”m“i w”,'“w:’l involve 1he c:-::nlngltui i
of tumanoid people nchiding change in climate, biodiversity exhaustior and water pollution, loam 208
sig. Nowadays, the obsct ving and 1e1erceing the sdversiiie concerts Of hml.wv-cr”ﬂ“d ey
whilc suppurling the manufucture of wital proper fies has convert key preccdence of scholars and StrCBY
crestors arcrind the biusphet ¢ (1]
Wapping und ﬁ“"m?ing. i covefing ull' Iuru! i H{; ':;scm-“:ilulzm-lus:J H:;.i::nfnm'u: of nat
Pactt's bm;}hjnwl A shown i ﬁgu.rr.f I,' ll:lfur:rﬁrmun 0 .E,”'l’ : noal .! .‘1 i : i ~i . n _-.Im:
Shcs ation, banding and justify Fh of growah are influenccs of SECTLEE 0 e
h’:“;“‘;" i::' nfo on the region kind, and oputline of ruadls, buildings. and addivional impermeable lamd
sorth [ AKCWIsE, : '
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cepting the systems
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h‘lATTI;:HRE EFFECT OF THE THICKNESS OF THE POROUS
IAL ON THE PARALLEL PLATE CHANNEL FLOW OF

CASSON FLUID WHEN THE WALLS ARE PROVIDED WITH
NON-ERODIBLE POROUS LINING

'*P. Sreehari Reddy, P. Sriveni
1 :
Dept. of Mathematics, N.B.K.R Science and Arts College, Vidyanagar, Nellore, A.P_, India

*Dept.of Mathematics, V.S.U.P.G Centre, Kavali, A.P,, India
ABSTRACT

In this analysis the effect of the thickness of the porous material on the parallel plate

channel flow of Casson fluid when the walls are provided with non-erodible porous lining is

~ studied. The governing partial momentum equation is transformed to ordinary differential
equation by using non-dimensional quantities and solved it analytically. The impacts of
governing parameters on the fluid velocity are shown in graphically. We investigated the flow in

the free flow region and porous flow regions by using Darcy law and Casson model respectively.
Key words: Casson parameter; porous lining; parallel plate channel.

Introduction

In recent years considerable interest has been evinced in the study of flow past porous
media because of its application in industrial, bio-physical and hydrological problems. In the
study of flow past a porous material it is customary to use the no-slip boundary condition at the
porous surface where the effect of porosity is taken care of by the continuity of the normal
component of velocity. Beavers and Joseph [1] studied for the first time, this class of flows pasta

naturally permeable bed with slip at the nominal surface. Krishna Murthy et al. [2-7] developed

on effects on three dimensional MHD slip flow of a Casson

thermophoresis and brownian moti

nanofluid over an exponentially stretching sheet. MHD boundary layers slip Casson fluid flow

over a dissipated stretched cylinder. Slip effects on MHD three dimensional flow of Casson fluid

over an exponentially stretching surface. MHD three dimensional flow of Casson fluid over an

unsteady exponentially stretching sheet with slip conditions. Hydromagnetic flow of Casson

fluid through a vertical deformable porous stratum with viscous dissipation and chemical

822 http://xadzkjdx.cn/
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CamScanner



SRR

: jxuld.6/091
Joumal of Xidian University hitps://doi.org/10.37896/jxu

ISSN No:1001-2400

Teaction and effects of heat and mass transfer flow of a Jeffrey fluid through ;' verftl:::::
deformable poroyg stratum. Sreenadh et al. [8] investigated MHD Couette flow of a Je rez over
over a deformable porous layer. Effect of heat transfer on free surface flow of a Jeffrey flui o
a deformable Permeable bed was discussed by Eswara Rao ef al. [9]. Krishna Murthy [

: chemical
bresented MHD Couette flow of J effrey fluid in a porous channel with heat source and
reaction,

The present study deals with the effect of the thickness of the porous material on the
parallel plate channe] flow of Casson fluid when the walls are provided with non-erodible porous
lining is studied, Wwe investigated the flow in the free flow region and porous flow regions by
using Darcy Jaw and Casson model respectively, The goveming velocity equation is solved by
closed form solution. We found the flow in the free flow region and porous flow regions by

using Darcy law and Casson mode] respectively,

MATHEMAT ICAL MODEL OF THE PROBLEM

Consider, the steady flow of a Casson fluid through a channel formed a channel by two
rigid impermeable parallel plates at y =(and Y =his represented in Figure 1. The lower wall is

covered with a homogeneous and isotropic permeable material of thickness R (# 0). Thus

dividing the flow region into two zones, Zone | represents the region of the free flow between
the upper impermeable wall and the nominal surface y = 4’and Zone 2 denoting the region of

flow through the porous material,

y -m__-n—_._—_q- IT[]]:IIE rmeable p late

Zone -1 s

— . Porous lining
F'«[':."'}.'.: Zone-1I 1+ Q—» w

T s Y i Impermeable plate
. - “__——-—*

Figure 1. Physical geometry of the problem
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The Now which ix ¢
- ¢l 18 caused by a uniform pressure gradient in the longitudinal dircction in both the
8 Hss
/ 5 sumed to be fully developed and the Mluid properties are all assumed to be constant,
en the Now in Zone 1 is governed by the Navier-Stokes equation is

;‘-{1 + _I.]EE = EP_
7)o = (1
oand that in Zone 11 by the Darey law

]
'"[“F)Q “"‘% @

The boundary conditions are as follows:
u=0aty=h

O
B o -ty = ®

The non-dimensional quantities are as follows;

5= @

Where u is the velocity, g 1is the Casson parameter, pis the pressure, ff is the dynamic

Kis the absolute permeability of the material, u,is the slip

velocity at the nominal surface, a is the slip parameter, his the height of the channel and h'is
s the fluid density, R is the Reynolds number, i is the

viscosity, Qis the Darcy velocity,

the thickness of the porous lining, o1
average velocity in the channel, &is the thickness of the porous channel.

From equations (1) - (4) we get the following equations are

dv_ P )
anr 1]
14—
Jis
824 hetp://xadzkjdx.cn/
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The following nen dimensional boundury conditions nre
v=0atn=|

dv :
55 =ao(v,-Qaty =g

Where v, is the slip velocity

Solution of the problem

In this paper we solved the governing equation with
solution of (5) satisfying (7) is

=

o(m)=(1—m| £(+n) AN
e ??)_2[1:-;] [:]15] H u’[lf—é;]
P(1-&)[o(1-£)+2q]

2.-_-,.-[1+ )I:mxl - +1]

We are interest to find the quantitative effect of slip on the flow, we calculate the
non-dimensional mass flow rate

p §

M =M +M,

Where A, = jud:;:-‘%

-'-T»+f.z.:r(1—.E,‘]—ﬁﬂ2 +_§£{]_5]3 £ F
20

(1- il B 0. iy
( J[ l+ao(l-¢) [Héj 12 2
'.q,‘r
&
QG"
- Yy
,';b P 8,209

ons
AT

[SSN No:1001-2400

(6)

(7

the closed form solution. The

(8)

(2)

(10)

(11
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and M _QrE___ Pe
{r![]+_l_} (12)
B

In order to bri i
1: 0 bring out the effect of porous lining in the channel we compare M with the mass flow
rate M in the channel in the absence of lining where

_P

1 (13)
3(1+—)

B

Then the ration of the mass flow rate with and without porous lining is given by

M‘ =iudq:
0

M 4 2 d (1)

Results and Discussion

In this paper we examine the impact of the thickness of the porous material on the
parallel plate channel flow of Casson fluid when the walls are provided with non-erodible porous
lining is studied. We investigated the flow in the free flow region and porous flow regions by
using Darcy law and Casson model respectively. The governing equation is solved with closed
form solution. The influences of governing parameters on the fluid velocity from equation (8) are
displayed with the help of graphs for the flow in a channel with one side porous lining.

The effect of thickness of porous layer &0n the fluid velocity v(r)is shown in Figure 2.
We noticed that the velocity reduces for higher values of thickness of porous layer. The impacts

of slip parameter & and the permeability parameter o on the fluid velocity v(n7)are displayed in

Figures 3and 4. We observed that the fluid velocity decay with increasing slip parameter and

permeability parameter. The impact of pressure gradient Fon the fluid velocity v(n) is

depicting in Figure 5. We have seen that the fluid velocity enhances for higher values of pressure

gradient. From figure 6 represent the influence of Casson parameter /3 on the fluid velocityv(n)

http//xadzkjdx.ca/
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We reveal that the fluid velocity decreases with increasing Casson parameter. This ca yi
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stress. The ratio of mass flow rate M /M covering one side porous lining suppresses for hig

values of the permcability parameter . Further for higher values of slip parameter & decays the

ration of mass flow rate is represented in Figures 7 and 8.
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Figure 2, The impact of & on the fluid velocity v(n)
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ABSTRACT Many nenlinear differential equations are solved applying
the Homotopy Perturbation method (HPM) and the
traditional Adomian decomposition method [5-27). HPM is

Homotopy pﬁTturhﬁli.m method (HPM) is claimed claimed to be a simple analytic appmai:na'.im method
suijtable for nonlinear problems. It transfers into a number of

{o be o simple analytic approximation method suitable for h ; :
linear sub-problems and assures the solution series

solving nonlinear differential equations. 1t assures solution s ; i

cerics convergence by transferring the nonlinear problem convergence. The objective of this research article 15 10

into @ number of linear sub-problems. A differential study the competence of the HFM for a truly nonlinear
oscillator possessing actual solution.

equation which is really nonlinear oscillator is considered
for obtaining periodic solution using the HPM. To cxamine

the adequacy of HPM, the phase diagram made from the

approximate <olution is studied with respect to the actual 2. MOTION EQUATION

phiee: RagpeR A DE of order two with nonlinearity of motion for
undamped free vibrations is of the form

Key words: Amplitude; Equation of motion; Frequency dg}l

parameter; Homotopy perturbation method; Phase diagram. s +fly)=0 1)

1 INTRODU CTION The cubic polynomial restoring force function, f {:JJ} 18

f)=ay+ By +rY @)
s : PR The Duffing equation is 2 well-known eg. of system which
tions are
- cm“},r,:;;ﬁrig%f;n f;mfw‘:,?::s::gzﬁn:f.pggg: {f;:jm:ry is nonlinear '[23-33‘.]. The non-linear vibration characteristics
Eiﬂ'crcntiﬂl cquations) an 4 PDEs (partial Lifferential are studied on Ignunated beams and plates [34-38].
e utions) having smallarge physical para meters, Khatami The trul;.r nonlinear oscillator having the power-law type
e bave successfully applied the DTAS Cifforential  TeString force fncieh considered here is [33-41]
wansform method) and obtained Isolutians for nonlinear dy A= 3
puffing  oscillators. The modified DTM  provides rra y (3)

inconsistency in the periodic solutions of the nonlinear
Duffing oscillators having asymmelric oscillations [2-4)-
7682
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y=l,ﬁ=ﬂalt=ﬂ (4)

dt
: ; 3.

For the restoring foree function, /()= y’in
equation (3), the frequency s cxpected to increase with
mereasing amplitude [42], “This hardening nonlinearity is
depicted by rubber pads i the mounting of machinery under
compression. Displacement's cube in the restoring force
function can also pe depicted by the motion of 2 ball-
bearing oscillating in a U-shaped vertically standing plass
tube, Whineray [43] has demonstrated experimentally by
constructing a cubic-law ajr track oscillator, Actual solution
is carried out for equatjon (3) and the improved MDTM is

first-order approximation obtained is
¥{t) = cos(0.866¢)+ 0,037 cos(2.598:) (s
By using the constraints jn (4) and taking anti derivatives of
=V )+ ()

Figure 1. describes the comparative study of phase diagrams
generated from equations (5) and (6).

(3) it is evident that (y,)z = -%-{1

— HPM Seluticn (5)

— Ema Soletion (8)

Figure 1, phage diagrams generation from equations (5) and
) (6)

The actual solution for (3) and (4) is obtained in Jacobi

elliptic cosjpe function terms of (en)as[4]

I

Yt)=en e
5 @
E:PE:,F'E“ :a: frﬂq”"‘“':.'r'. @ =0.8472, and it is 0.866 by the
di mn; f‘mﬂfl of HPM (see equation (5)). Though, slight
amplityde 5 Noticed in the values of angular frequency and
Solution js geep ;0 i1 the phase diagram from the HPM
5 5een Jike the actua| phase diagram,

7683

Y(t)in equation (3) satisfies the initial conditions (4) is

assumed in the form
¥(t) = 4, cos(ax) + (1- 4 )cos(at) (8)

By applying the HARMONIC BALANCE METHOD
applications and basic trigonometry principles in order to
retain only constant terms and terms quDS(mf) and

cos(3ar) two equations are obtained. These equations give
A =0.9571andw = 0.8488. The solution of equations
(3) and (4) obtained from equation (8) is

¥(f)=0.9571 c05(0.8488¢) + 0.0429 cos(2.5464 £)

(9)

Figure-2 shows the excellent matching of the PHASE
DIAGRAMS created from equations (6) and (9). From
Figures 1 and 2, the use of the HBM with higher order
harmenics provides results close to the exact, whereas little
discrepancy is noticed in the results of the problem using

HPM.

i

...............................

o - HllHSﬂhﬁmlFﬂl
= Exast Solution (6)

.....
LT "““'"“'_'"““"‘"'"".'_"""'“"'"'“'_ ..............

0.5 1

Figure 2. Comparative study of the PHASE DIAGRAMS
generated from equationg (6) and (9),

3. CONCLUSION

results. This innovatiye
drawbacks ip the usage
SDlIJij.'JI'I of a simple truly nonlinegy u;::ill t

€quation having exag solution, o
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sciences, The nonlinear. The nonlingar problems are oo

ABSTRACT complex to get the analytic solution but their numerical
s ) solution can be obtained by some techniques. On the other
This r:m:flrch article explores on the validation of homotopy side finding the governing differential equations and solving
pcrlurl'nutmn procedure to solve the ordinary differential by using the different techniques is also interesting one in
equations i) {\unlinwr cleetrical phenomenon in nonlinear mechanics and mathematics. Most of the researchers arc
!miuclur circuit and i) movement of a ball bearing oscillating working on finding the solutions 1o these nonlinear equations
in bent tube with smoothness where restoring force is directly by using the methods such as Variational iteration method
proportional to the displacement's cube. This approach gives Modified differcntial transform method and Hom ,
periodic solution and period of the motion as a function of analysis method and so on e
amplitude of oscillation also. The Homotopy method works Szjc.ral Tmmhmusa;c been trving to solve nonlinear
very well for the cubic oscillator and good agreement of the oy I ! u-_-,.lgm il i
approximate frequencies with the exact ones. The significant ByHteE 1 i oy pa:ram:ter
o tures of homotopy meth od are simplicity and its callesit tai:[s :}r 1.::1:: ;_Lﬂlc r=1lln d;l:le Ph;.th'l;h;;{ parameter decides the
accura it} & vall LOML .

accuracy for the complete range of oscillation amplitude
values. This technique 18 very cffective and convenicnt for
golving truly nonlincar  oscillatory  systems. Here =

comparative analysis hias been made between 1Wwo methods .
namely homotopy perturbation and the formal methods. More He [10] proposed a technique namely hompotopy
interestingly un isomorphism can be seen between the two perturbation which is a amalgamation of traditional PM and

methods of solution in this paper, Furthermore the uniformity homatopy. In employing this technique, the required solution

2. HOMOTOPY PERTURBATION METHOD

of the validation of golution technique by homolopy is treated as a suim af an infinite scries. Besides this infinite
perturbation process on entire domain has been depicted and series converges to the exact solution rapidly. A large number
it has been observed {hat the methods proposed here can be of different LDE and NonLDE can be solved by using HPM.
applied to strong systems which are not linear as well as for To illustrate the Homotopy method let us choose 2 NonLDE
the weak systems which arc considerably weak. E(x)+g(s)=0,5¢ Q {1
Key words: lHomolopy perturbation  method (HPM); i h;:ndar}r I
Modified differential transform method (M Dﬂiﬁéd?;f{‘; F(x, An] =0,sel @)
; serturbation Me
diagram, Truly nonlinear system, Pertu Symbol Description =]
. E GENERAL DIFFERENTIAL

1. INTRODUCTION OPERATOR

The study of nonlincar systems has @ large number rut‘ BOUNDARY OPERATOR
applications in many branches of applicable mal]‘llﬂmﬂlllﬁ | X ANALYTIC MAPPING
namely physical scicnces, management and enginecring 5 DOMAIN'S BOUNDARY

7154
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M5.q) maps Q0,110 9 following,

H =
Ui = P~ Az g W20+ 41000 - g(e)) =0
gis eml"n:lding Parameter,

qliﬁh‘mﬂﬁlﬂud],

(4)

S is the Starting APProximation of (1)
Etc'-u'bd.-;r}- tonditions are satisfied

by g and z,
= H(y,0)= P(y)- P(z)) 35
HOD=EQ)-g)=0 ¢
The two

of variations namely *
l".'md‘"q moves from Zato 2(5) " areon
this ph Saomenon,
DEFUR.\L-\HDN_
Besidss E(3)-g(s) is

called homotopic. The
::r_.badn’dng Parameter is introduced in such a way that it is not
siizcted by any feigned factor and it is treated for minute

parzmetars ¢ €[0,1]. Then solution of the equation (4) is
writen in specific form as

q moves from 0 1o

e and the same and
in TOPLOGY, s depicted by

(7
The nearest solution of equation (1) is given by

z=lim J’:ZJ’:

g—l i=0

(8)

3. ILLUSTRATIVE EXAMPLES

Example-1

; ical circuit is a charged
ﬁ; fm%{f ﬂc\mﬂ: c::r::t{;iat:.lms wrapped amumfl an
P - mmrmt (i) versus flux (§) relation for the iron
o mfmﬁﬂﬂr:. :: the form , In the following Figure 1 there is
s ﬁ-‘ﬁ ;'ch posscsses a charged capacitor C a;nd
;afmmm;“:;; of N. 4 and i maintains the following
H o L

relationship. (9)
BN + $E=i
Mesilinear inductor circuil

i —»

iron core

.
=
%

L9

7195

i Jationship
Ifthe cube term does not appear then the linear retd

Q=B

symbal Dc;c;iptiﬂﬂ

P Coil's own inductance
¢ flux

term. The
The appearance of iron core generates the c:::idcd by the
compact form of the nonlinearity is completely
core’s nature,

From Kirchhoff's law one can see

9C™ + N§' =0 "

As i=g", by differentiating (10) and considering (9) one
can see

$+ap+f =0 i
1 A
M(I:_I:E;ﬁ-ﬁ,

In the above equation (11) if & =1; and f =0.3 then
the equation (11) becomes
F+9+03¢ =0

And by taking the initial conditions as

$O)=A and (%?]

Applying the homotopy perturbation method

=0

=0

to the
equation (11) with the following boundary conditions
d
#(0)= 4 mdﬂf) =0 (12
d =
Now a homotopy Q[U'l]—} R is bulid with the following
equations
P(y)=Pgh) +qL(dh) +qv* =0 (13)
Where P(¢)=¢+¢ and O(p) = 0.34°
Assuming the initial approximation of equation (1) is of the
form
@, (1) = Acos(ar) (14
here @(£) # 0 notknown constant and @ 4 0is unity, e
nearest solution of (3) can put as
Y=Yt @ity s
And ¢=Eﬂ}y=§h i
Substituting (13) in (13) & comparing like powers ofq
Plye) =Pl =0, 3(0) = d,y(0) =g (17
Py, # Pl ) 4035, =0, 301 = y(0) =g (18)

From equation (4) we have M, =@ = {¢os at
‘Then from the equation (18) we have
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Solvi ekl S

L {“ = 1 ﬂ.‘_\";{" r {26}
WD =(-a +14 2T T il an = {l+u.1324ﬁ¢‘]u—1.13246§‘}
To remove the Eﬂculn: - aoat "t Equation (26) represents  the phase diagram (iLe.

computati i
ﬂpplf}u'fv_ﬁlmr}s, we put o bqut;ls ;"ﬂ occur in the coming
Ximation for the equation {‘:9} i ARG e
15

¢U] - _]r’ﬂ(f) + J’1(I}Thtn we have

(1) = 0.94°

i

4(9a’ -1

In (15 = ]

i{,}] when A=1, then the solution becomes
=0.99255¢c0s(1.10756)t +0.01117192cos(2.72025¢ (22)

cos Jat

1)

3.1 Generation of phase diagram

Thre n*:ﬁmring force function in the equation of motion (1)
considering & =1 and y =03 is

f($)=¢+0.3¢", (23)

Whic:h is a cubic polynomial. For both +ve and —ve
amplitudes. The nature of oscillations is one and the same.

DE (1)’s singular point is the phase diagram (i.¢ ¢’ versus ¢
curve) obtained from the roots of g(y) is (0,0). The
of he behavior of g(@) wrt ¢ s
2(¢)=1+0.3¢" g'(0)=1+03¢"
2'(0)=1> (0 which implies that the singular pont (0,0)

derivative

and and

becomes a centre. 1f g'{eﬁ!') < () then ¢ isasaddle point. In
the present problem there is no saddle point and hence no
separatrix formation. This implies that there is no boundary
formation between the stable ad unstable regions of the
motion of the oscillator.

Define the putr:utial energy function,

2 03¢

I 1

1@)=[F©d=5

dl . ;
(which implies that-&}* = f(¢)), the equation of motion

(1) can be written in the form

-‘fﬁ + —@- =0 (24)
dr  d¢
Multiplying equation (24) by 2¢ and applying the initial
conditions (2), 00€ gets after integration

(25)

equation of motion (H

(6f 142~ 1O}=0
Equation (25) for the DUFFING ¢
with the starting conditions (2) 1€ written by 4

7196

¢ versus @ ) for the differential equation (1) with initial

conditions (2). ¢ Versus @ plot generated from equation (26)
shn:f-'s ‘::’Icsai boundary, which implies the existence of the
penrofim solution. Equation (26) gives equal magnitude of the
positive and negative amplitudes {i.e.

$=109397,4=0).

Phase diagram for the
method to the exact

2. Comparison of the

Figure
solutions gbtained by the
method

Homotopy

Example 2:

Suppose there is a curved glass tube and a ball bearing
oscillates in it. We know {hat the restoring force completely
depends on the displacement’s cube. We neglect frictional
losses here. The controlling expressions are

dz

:l’_!? +cz =0

Where ¢=1

At t=0 and distance o the ball bearing falls from rest and
the auxiliary parameters

CamScanner
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dz
Gucd, B g 2
z(0) » =0 ero at t=0

Whineray built a mechanical oscillator and in that the
restoring force is almost close to the proposition E.If
displacement's cube. He constructed, with springs, an air
track oscillator which is linear. Here the springs are put at
right angles to route rather than on it. This can demonstrate
effectively the principles of the cube law oscillators. By
applying the homotopy method to the above equation it is
modified as

d’z o
—s+z=2z-2" with

dt
A A il 0w
dt

We consider ﬂ[ﬁ,l]—} R satisfying
P(y)—P(z,}+qP(z,) + qy3 =0

2

d'z
P(Z}E:f-f—]-l'z

27)

Where and

(X(z)=0.3z" Assuming the initial approximation of
equation (1) as
z,(t) = Acos(ar) (28)
Where @(8) # (0, unknown, constant, a(&) = 0.
The nearest solution of equation (3) is put as
Y=Y+ @i +q Y+
B E_IHJ':}'E THhtyte.

(29)
(30)

Put (15) into (13) and compare the expressions with equal
powers of q, onc can see

P(ro) = Plz:) =0, Yo(0)= 4,7,(0) =0
P(y)* P(z) = Yo = s »
»(0) and y,(0) are zeros
From (4) one can see Y, = 2, = Acosaf then from the
equation (18) we have

(31)
(32)

%'J’. *-Jﬂ‘mﬂ:—%mh—?mm (33)
L
Solving (32) one can see

(34)

347 A 4
'F'UP[E:__“_IE‘EI tljmm_-l{—'h*— ufns?nz]
Secular expression might come in the foregoing iterations.

To remove this makes the cost’s coefficient as

'3,4’
X = o =
4

Then the first order approximation for the equation (27) is
2(1) =y, (N + 3@

Then we have

7197

3

Z(I}= Acosat + & m

cos 3ot

1f we put A=I then

z(1) = c0s0.8660¢ +0.0322cos(2.598)t  (35)
3.2 Generation of PHASE DIAGRAM

To study the fit of the SOLUTION (35) of the truly
NLODE, the phase diagrams are to be constructed. Figurel
depicts the differences between PHASE DIAGRAMS come
out of equation (7), (28).The true value of dz/dt are plus or
minus 0.7071 at the instant u is zero. But from the modified

I
differential transform method ' values are computed as
-0.850 and 09393 respectively. There are known to be
distinct in their magnitudes for the particular greatest +ve
amplitude of units the real PHASE DIAGRAM depicts the
—ve amplitude as minusl.

.
4
s e |
W

i
- an L] Lt

Figure 3. Comparison of the Phase diagram for the
solutions got by HPM and the formal method

4. CONCLUSION

The solutions got by HFM for above two applications, have
coincidence with the solutions obtained by the direct method.
For the first example the solution obtained by the homotopy
method is close to the solution obtained by the direct method
whereas for the second example the solution is near to the
exact solution. Hence the homotopy method is able to provide
the periodic solutions of the nonlinear differential equations.
Appendixes, if needed, appear before the acknowledgment.
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ABSTRACT

Homotopy Analysis Method (HAM) is a well organized
method to get the periodic solution of Non-Linear Oscillatory
Duffing Equation of Motion. By having a glance on
Helmholtz Equation of Motion an attempt has been made Lo
explore the proficiency of HAM. This research article
explores on Helmholtz Equation of Motion possessing
non-odd restoring force function. Moreover in this equation
the behavior of oscillations is different for the samc
magnitude of +ve and -ve amplitudes. This phenomenon
concerns with asymmetric ascillations which are nonlinear.
In the case of large amplitude vibrations & greater amount of
inconsistency has been noticed  here.  Furthermore the
incapability of HAM in differentiating the non-periodic
solution of Motion has been extensively discussed.

Homotopy Analysis Method (HAM); Duffing
f Motion (HEM) | Peniodic

rential Equetion ({DE}

Key words :
ustion: Helmhboliz's equation ©
solution; Phase-planc disgram, Diffe

1.IN TRODUCTION

gineering Sciences are

of problems in En
amely

A larper number .
Duffing Equation of Motion n

modeled by Non-Lincar
d’x
L splx)=0G0)
dr 8 (1) o
Here restoring force function which is 8 polynomial is
given by

g[x]=m'+b:’ e 4o td” (2)

G (1) =Forcing Function (Periodic)

Here stiff constant is a.

b, ¢,..d are parameters.

me {1,3,5,..,}

(2) is an odd function so that one can expect oscillations
which are symmetric. To the equation of motion of 2
harmonically forced undamped single degree of freedom
oscillator, Helmholtz added the nonlinearity. The behavior of
the eardrum is like an asymmetric oscillation with restonng

function

g(x)=apx +ax’ @)

The Helmholtz equation of meolion is
ndlx+ﬂ x+ax (4)
R
Khatami et al. [1] presented general solutions for Duffing

oscillations which are not linear with 58 6" and 7" degree
polynomial odd restoring force functions. They incorporate
DTM and received fruitful results. In the case of an odd
degree polynomial restoring function with symmetric
oscillations of the system this method can give good results.
But in the case of non-odd restoring force functions with
asymrmetric oscillations uncertainties are ohserved. In this
scenario a large number of researchers made an attempt by
adopting HPM in order to crack many DEgs. The prumary
goal of this talk is to test the acceptability HPM for Dutting
Oscillators with non-odd restoring force function




B.Mahaboob eral., International Journal of Emerging Trends in Engincering Research, 8(10), October 2020, 6684- g6gg

2. HOMOTOPY ANALYSIS METHOD

HEM is
d’x 7
—— tx+w’= (5)
dr?
x=B—=0 a!t=0 (6)

v = ponlinearity of x.

B= Amplitude of x.

In the light of Liac [10], the HAM is applied to the NLDE
(5) and a Homotopy namely d £2x {U,I] — R is introduced
and follows

qING) + Lixy))- [Lx) - £(x)] =0 ©)
2
Here L(x) = %jf +x and N(x) =1
(7) iz approximated with
X=X +qx + 4%, +.. (8)
And w=linj1x=:q,+x, e X b i (M
=+

Put (8) in (7) and by making comparison we can have

L(x)+ L(x,)+vx, =0 (10)
L(x,)+2wx, =0 (1)
L(x) +2v(x" + x,%,) =0 (12)

Let the beginning approximation (5) be

x,(r) = B(COS(ar)) (13)
Lix))= B{COS )] - a*) (14)

o (v) is fixed and not equal to 0 and its value at Ois 1.
(10} iz simplified as
(15)

L]
%‘ x, +{l—at | B COR) + 058 v + 058 WE08 2ar =

The solution of (15), gives

EACE

(B + 08B+ 0807wl - der V' OO = BOOSR =058 v =038 (1= 4" ) COT 2 {16)

The secular term in (16) is eliminated by setting
B+058% +0.58v(1-4a®)" =0

=a =0.5SORT(1+ Bv)/(1+0.58v))

a is 0 gives 1+Bv=0 = B=—(v)"
First Order Approximation to (9) is given by
x(1) = x,(£) + g%, (1)

MNow

x(r) = BCOSat + gl BCOSat - 0.38% =038 (1~ 42’y COS2a] 18)
At g =1

(17

x(1) =-0.58' + (8 +0.58')COS 2at (%
For B=1 & v = 0.1 (19) s
(1) =(1.05)COS (1.023531)-0.05  (20)

6685

(19} gives

‘ix 1
== (((1+ Bv)i(1+0.58v)(B - x\B+ By 4 x)f
numerically. (21)

This is used in comparing the results with actual solution.

3. PHASE DIAGRAM GENERATION
To ereate PHASE DIAGRAM, one can see the relation

as [%] =[{B+x}+ i—;[ﬂl + A+ x’ :I]{B-—.x]
by(5) (22)

The PHASE DIAGRAM of DE (5) with boundary
condition

dx
(6) is represented by the plot of E Vs x. For B=1 and

dx
v =0.1 the plot of E versus x created from (21) depicts a

boundary which is closed. From (22) the magnitude of +ve

amplitude of Non-Linear Oscillations is 1. From (22) the

magnitude of —ve amplitude of Non-Linear Oscillations is

-1.0717. This gives asymmetry of the PHASE DIAGRAM
ax

Wt = axis, whereas it is symmetric w.r.t x-axis. (I)
describes the PHASE DIAGRAM created from (22) and it
shows magnitudes of +ve and -ve amplitudes which are
unegqual,

At B=1 and ¥ =0.1 the singularities are origin and
(-10,0). Origin is the singular point. (-10, 0) is the saddle
point. In

15 -

0.5 F

L IR

Figure 1. Helmholtz equation Vs exact solution

In order to get the periodic solution the range of amplitudes

':;hnulrl.lie in the interval (-10, 5).The periodic solution is
impossible Out-side of this range.

In Fig.2, 3, 4, 5; the PHASE DIAGRMS are created for

1
Be {2.4,5.6} and v = Th More over these are being

compared with HOMOTOPY METHOD's solution, PHASE
DIAGRAM concerning with x(0)=5 stands for the scparatrix.
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]
EI E 5 in Eﬂgmﬂ'-‘.'fiﬂg R:Sﬂ!‘ch E{ lﬂj clober

e case of x{(0)=1 It stand

sed and possessing p::io:i:?t;.lh;lg:l;n;aw rmioite
,;gatfr_d for x (0) =5 by using (21) is pmggl'mm
aagnitudes of +"-'e & —ve amplitudes, Here the o Blﬂ‘ff!
tands for the hlglammmt of difference in the m e
ve & -ve amplitudes. The HOMOTOPY su].ag':mmdﬂ .
,xﬂ,;ﬂ:,r_ close to the domain at the panicul::m“ i
onstraints. Fig.6 & 7 depict distinct PHASE Dmbﬂundﬂry
'T..;,m {11.} and (22). HOMOTOPY METHOD is i i
lifferentiate  non-periodic  &periodic behavil::a p:::lr-ﬂ::

olutions.
a
. Mz iy Wosibod
1
dr
dt
A b
3 N
- 3

4. wmpﬂ[‘ing the PHﬂSE

Figure
for x (0) =5

DIAGRAMS generated

A0 = : :
W -10 5 [ 5 10

Figure 5. Comparing the PHASE DIAGRAMS for x (0)

=0

a
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PHASE DIAGRAMS generated for different

Fig. 6:
mplitudes ohtained by the Homotopy analysis method

1'.'||—

Fig.7: PHASE DIAGRAMS created out of exact solution
for various amplitudes

4. CONCLUSION
The capability of the

investigated by observing .
Helmholtz Equation of Motion. Large discrepancy 15

Homotopy Analysis Method is
the nonlinear oscillations of

lo:l
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in magnitudes of positive and negative amplitudes using the
Homotopy Analysis Method in case of large amplitudes.
Therefore Homotopy Analysis Method is incapable to
differentiate non-periodic and periodic solutions. In the case
of B exceeding 5 and v =0.], phase plane diagram
obtaining by exact solution is not closed and depicts non-
periodic nature, whereas the Homotopy Analysis Method
gives the closed phase plane diagram (i.e., periodic) for all
values of B. Hence, Homotopy Analysis Method is incapable
to differentiate the non-periodic solutions,
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ABSTRACT

Working capital employed in MSMLEs is financial metric which tells about the
liquidity available and also indicates the financial health of an enterprisé.  Working capital has
two major components — current asscls and current liabilities. The efficiency with which an
enterprise operates dependents exclusively on how that enlerprise utilizes the working capital
and manages its different sub-components. The research carried out so far did not deal with the
each of these compenents of these two major components and explain that inefficient
management of working capital was responsible for their losses and closing up the enterprises
with high amount of NPAs. Though a number of studies that dealt with management of working

V capital have focused on macro picture at state or national levels. The specific field-based studies
that have evaluated the efficiency of managing the working capital in MSMEs at district level are

scanty.

Keeping this rescarch gap in view, the present study focuses on the evaluation of
management of working capital in Micro and Small Enterprises (MSEs) in Chitroor district.
Exclusively based on primary data collected by canvassing a structured and pre-tested
questionnaire and the financial statements prepared by the enterprises sclected, the present paper
deals with an analysis of working capital employed and how it is utilized, in sample Agro, food
and allied enterprises(36), Textile-based enterprises (34) and Mineral-based (30) enterprises
operating in Chittoor district.

Primary data for these 100 sample enterprises was collected for a period of 6 years i.c. from
2011-12 to 2016-17 and assessment was carricd out with the help of Ratio Analysis and
Liquidity Index The primary objective is to evaluate how efficiently the sample enterprises
were able to manage the working capital invested with cach of their respective enterprises, By
this evaluation, the present paper satisfies the objective of district levél research studies on
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h are absent particularly with

management of working capital, with all its sub-components whic
to carry out further research

reference to Chittoor district and represents 2 bench mark attempt
embracing the other dimensions of working capital management.

Key Words: Micro and Small Enterprises, Working Capital, Current Assets, Current Liabilities,

Inventories, Trade Receivables, Liquidity Index.

INTRODUCTION:

Capital, the vital financial propeller that activates the production activity by establishing a

symbiotic relationship among all the factors of production, specifically for an economic activity.

Capital is the factor production necessary for the employment of labor, particularly in industrial

sector, in association with land, ignites the production process with its suitable structure. It is s0
important for micro, small and medium enterprises for their efficient operation in the present
complex production-environment and also to stay as competitive enterprises in the global market
conditions. Getting adequate profits are the primary objective of any enterprise, adoption of 2
suitable capital structure assumes much importance in any economy, where in MSMEs are
considered as a strategic option for income and employment generation with less amount of
capital. Today, much research was carried out to prove the fact that MSMESs serve as a suitable
development strategy for providing sustainable development opportunities in the available
locally, which results into acceleration of regional industrial development. It was also argued that
MSMEs are the activities that facilitated the development of entrepreneurship by reaping the
external benefits, innovation and labour productivity.
Working Capital and MSMEs

The capital structure of MSMEs basically includes two broad and major components-
Fixed capital and Financial (Working) Capital. The first component includes physical capital and

the latter component includes current assets and current liabilitics, which is generally called as

Working Capital. Working Capital a vital component of capital employed, which helps to

convert raw material into finished goods up to the cash realization. The concept of present

wWorking Capital” ic nothing but the concept of “Variable Capital” used by classical

economists.
Working Capital emp
erating liquidity available to an enterprise and represen

loyed in MSMESs is called as a financial metric, representing

e 0p t a portion of operating capital. The
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nmount of working cupital is treated as an index of financial health of an enterprise. Keeping in
view the general methods of caleulations, working capital consists two major components-
current ussets and current liabilities. Based on these components working capital is defined as
“the current assets over current linbilities. A balanced approach is requ'imd between these two
mujor components. In the modern days a financial manager of any enterprise strives 10 find out 2
cheapest and convenient source of financing these components and also to keep an optimum mix
of current agsets and current liabilities. Hence, MSMEs consider the working capital, the singular
gource, o meel the short term financial requirements and refer to it as “trading capital”. For an
enterprise, working Capital is equal to the blood in circulation for a human being and if it
becomes weak, there is a room forgetting lower or nil profits and the enterprise many not
survive, The enterprise must be capable of generation of cash receipts in excess of its payments,
then only it will have adequate liquidity to meet the day to financial requirements. All these inter
relationships makes it clear that an efficient working capital administration assumes a critical
process of the financial management of an enterprise. This process of administration /
management deals with the management of ingredients of current assets and current liabilities in
an enterprise, because there is a positive link between efficient management of working Capital
and profitability (Eyelly A MA(2004) Pedro, J G and Pedro M (2007), karaduman, H, (2011). An
enterprise has to manage its inventories, receivables and payables for its success and to eliminate
the risk of inability to meet short term obligations also to avoid excess investment in assets for

maintaining a balance between risk and efficiency.

Need for efficient working Capital

The research put forth on the system of efficient mnagement_nf working capital and
operational sueccess of MSMEs makes it clear that working capital management is one of the

most vital segments of financing decisions and a dynamic stimulus for its good performance

managing the problems that arise towards the maintenance of current assets and liabilities at
optimum level is the important purpose of management of working capital. The interrelation that

exists in between current assets and liabilities is to be carefully observed so that working capital

nadequate nor excess of what is required. Maintenance of this equitable balance in

omponents of Working Capital exerts a telling effect on profitability liquidity and

is neither i

between the ¢

financial health of an enterprise. An efficient management of working capital in an enterprise
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specifically servee the following three important objectives of working capital. Three objectives of
Working capital Managemen;

thmh-e; of Working Capital Mnnngcmrnl)

* - 3

R‘Z'If“e’d to Decisions about Decisions about
ﬁnﬁtapl.‘"}" R’f“f and- composition of level of composition of level of
I--"qmdﬂ}' policies Current Assets and itg Current Liabilitics and

Componenis its Components

capital, If an enterprise fails to pay jts obligations resulls into loss of its reputation and j¢ is alsp
true that inadequate inv_enturies leads (o held up of production and may lead to purchase of raw
materials at higher prices. Working capital available with an enterprise should provide g cushion
in bad days and avoid interruption in the process of production and generate sufficient funds 1o
finance inventories and payments to be made. Hence, it was said that proper management of
working capital is the driving seat of a financia manager or owner of an enterprise,
Review of Literature

The foregoing discussion makes it clear that the management of working occupies an
important place in the business finance, particularly for MSMEs in any cconomy. In the present
study an attempt is made 1o an insightful analysis of working capital management in MSMEs,
with specific reference 1o total current assets and liabilities and with reference to their sub-
components by using Ratio Analysis. It is 1o be accepled that a number of research was carmied

out based on the subject of management of working capital in developed and developing

countries and in India also,
A field survey conducted by Hemanth Saikija (2012) in Assam with a sample of 220 small

scale industries, dealt with the measurement of financial performance of SSIs, Her research
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observed that mobility of inputs was small; management of quality of the labour input was no
good. There was shortage of funds as the native investors have faced difficulties

. in raising the
funds. Siddarapu Haribabu and prof. M. Venkatewarlu

(2019) have discussed the socjo.
economic conditions of MSMEs in YSR Kadapa district and Chittoor district of Andhra Pradesh

Dr. Nallabala Kalyan (2017) made an attempt to analyze the performance of MSMEs in Chittoar
District. He analyzed the capital —output-ratio input output ratio of MSMEs in Chittoor district
tested by ANOVA and T-test techniques the problems and prospects_of MSMEs in chittoor
district was presented by Dr. Nallabala Kalyan and Hareesh babu(2017) and suggested some
measures for smooth and accelerated growth of MSMEs in chittoor district. N. Venkataramana
et.al (2013) have made an attempt to find out the efficiency of receivables management and jts
impact on working capital management and also to assess the impact on Working Capital
Management on profitability in the selected cement companies in India. They have used
financial tools like ratio Receivables to current ratio, Receivables to total assets ratio and
receivables to sales ratio. They have came to a conclusion that receivables management was not
satisfactory and the average collection period across industry was less than the suggested norms,
P. Seshagiri Rao (2014) aimed at a study of need for promoting SSIs and its role in development
and on examination of the problems of small and medium enterprises in Chittoor district. D.
Sudarsana Murthy (2016) published a research paper on the analysis of performance evaluation
of MSMEs in Chittoor District of Andhra Pradesh. He has observed that entreprencurs were
found facing the problems related to production, finance, marketing and other related areas of
management. v
The Need for present Study

The analysis of references presented above related to MSMEs in Andhra Pradesh and in
Chittoor District proves the fact that the studies that have dealt with the total current assets and
liabilities comprising their respective sub-components of MSMEs were not available. Keeping
this research gap in view, and to present a district-specific study on working capital management
in Micro and Small Enterprises, an attempt is made to analyze the management of working

capital in MSMEs in Chittoor District.
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Chittoor District: The Study Area:

Constiruted o 1% April, Chittoor is the southernmost district of Andhrz Pradesh It is
one of the [iruugh[ pmm: districts of Ravalaseema region. Chitioor district recsives =n
inadequate rainfall and of the &6 revenue mandals, most of the mandals are anpounced as
drought Prone mandals every vear. Since there are no perennial rivers in the dismict. 1.16.239
wells form the major source of irrigation. 70.5 per cent of the total population resides mn rural
Areas and the urban population accounts for 29.5 per cent (2011 Census). The literacy Tt
worked out 10 715 per cent. The district has a good bank-branch network. since 580 bank
branches are Operating in the district, serving 7197 persons per bank branch.

Agriculture is the primary occupation in the district, as 61.2 per czat of the total
Workers are dependent on agriculture sector as cultivators and agriculural labor. 38.8 per cent of
the workers are engaged in household industries and other household industries (MSMEs). The
industrial structure of the district comprises a combination of both large and mega industries and
MSMEs. Ason 2015-16, 113 large and mega industries wee enlisted providing employvment to
37090 persons with a capital investment of Rs.778077.2 lakhs. As a supplementary structure, it
was estimated that 3588 MSMESs are operating in the district, providing emplovment to 50,421
persons with a capital investment of Rs.2,30,373 lakhs. (General Manager, DIC). These
statistics reveal that with a capital investment of Rs.4.61 lakhs on an average per enterprise,
MSMEs are capable of providing employment to 14.1 persons. On the contrary, the large and
mega industries need Rs.21 lakhs on an average to provide employment to one person, which
works out to Rs.32, 929 for MSMEs for generating employment to one person. Hence, it is
evident that MSMEs in the district are capital-light in nature with comparative high employment-
potentiality and forms the important source of income and employment, after agriculture $ECtor.
Methodology and Tools of Analysis:

The present study is based on primary data collected from 100 micro and small enterprises in
Chittoor district. The data was collected by canvassing a structured schedule designed to collect
the relevant information covering working employed in total assets and liabilities for 6 vears
period i.e. from 2011-12 to 2016-17. The data was collected during the months of July 1y

August, 2019 by visiting the sample enterprises selected.
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Sample Size:

The se : .
‘ lected 100 micro and small enterprises selected represent thtee major categories of
enterprises vi ;
lerprises viz.. Agro, food and allied enterprises (36), Textile-based enterprises (34) and

Mi A . :
incral-based enterprises (30). Stratified Random sampling technique was adopted to select the
sample enterprises,

Tools of Analysis:

The primary data collected was processed and analyzed with the help of Ratio Analysis.
Current Ratio, Quick Ratio, Working Capital Turnover Ratio, Debtors Tummover Ratio and Cash
Position Ratio were measurement metrics used for the analysis. Ratio analysis assumes much
importance to evaluate the financial performance of sample micro and small enterprises to get
clues of efficient management of working capital over a period of time. “This method of analysis
helps to make a qualitative judgment about the liquidity, profitability and to present a

comparative inter-category of sample enterprises. The types of ratios used, their formulae and
the purpose of the ratios used is briefly presented in Table.1

Table. 1. Types of Ratios Used for the Analysis

S. Measurement Formula Ohjective of the
No Metrics Used Measurement
Current Assets Measures Short term
] Current Ratio Current Liabilities financial strength
Quick Ra Quick Assets Measifes the ability of the
2 uic tio :
Ourrent Liabilities enferprises to meet shot term
obligations
, . Sales (times) | Determines the efficiency
3 Working Capital e with which working capital is
Turnover Ratio Working Capita utilized
Sales Determines  the  efficient
3 Debtors T‘umover Debtors management of  Trade
Ratio ¢ Receivables.
Cash and Cash equivalents | Determines the ability to pay
5 Cash Position Ratio Total Current Liabilities flehtonligAtions

Besides, the use of above mentioned ratios, an aftempt is also made to calculate the

“Liquidity Index” by using the following formula:
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(Trade Receivables x Days to Liquidate)+ (Inventory x Days to Liquidate) / (Trade Receivabess
Inventory).
Objectives of the Study:

Analyzing the efficient management of working capital employed in sample
enterprises is the basic objectives of the present paper. In addition, the present paper makes a
modest attempt to satisfy the following primary objectives also:

1} To analyze the Liquidity Position of the sample enterprises

2) To estimate the turnover ratios to assess the performance of sample enterprises

3) To calculate Liquidity Index to determine how the sample enterprises are able to quickly
raise cash to pay its liabilities,

Results and Discussion:

Socio-economic Features of Owners of Sample Enterprises:

The data collected reveal that majority of the owners of the sample enterprises belong to
Chittoor district (72.6 per cent) and others to YSR Kadapa and Anantapur districts of Andhra
Pradesh. Majority of the owners belonged to backward classes, (47.8 percent ), Other social
groups (29.4 per ccnt}_pnd socially disadvantaged sections (22.8 per cent).79.0 per cent of the
enterpriscs were proprictary in nature and 54.8 per cent of the owners had technical education as
their qualifications and 22.9 per cent of the owners were commerce and economics graduates. A
proportion of 44.8 per cent of the enterprises had own premises and others were found operated
in rented premises. Majority of the owners (55.6 per cent) belonged to the age group of 33- 48
years and 34.6 percent belong the age group of less than 33 years. Most of the owners (67.9 per
cent) had previous experience in the same category of enterprises and 27.8 per cent of the owners
ventured to start the sample enterprises to prove their entrepreneurial skills and capabilities.
Working Capital and its Management:

It is quite evident that the important objective of management of working capital is
nothing but ensure liquidity and inadequate attention towards this purpose makes the enterprises
unable to meet the obligations, which results into the lack of loyalty. Besides, if the funds are
tied up in working capital, earnings or returns are negatively influenced for an enterprise.
determining an optimum level of amount of Working cap[ital assumes much

Therefore i
. rance for the maintenance of financial health of the enterpnses. To understand all these
impo
Page No:1884
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hentth of the somple enterprives, | e e
Watlo Annlysls:

1, Current Ratlod

The prop ' out
proportion of current aswets to current lubilitien meastres the working capital

avallable during the reference period of 6 years 1. from 201112 o 2016-17, ‘Ihe details of

and allied enterprines are presented in Table.2

ratios caleulated for sumple agro-food
Table, 2. The Caleulations of Ratlos f.'.‘.l,'ﬁEfﬂ:fﬂ"ﬁ!!‘!!ﬂ'lﬁf’_ﬁﬂ!ﬂfpﬂ“.‘

- Ratioy Caleulated
Scheiiais c Working Capital Debtors Cash
| urrent Quick Turnover Turnover Position
Perlod _Huilu Ratlo Hatlo Ratlo Ratio
2012 a9 | 0701 9.17 5.1 00 |
2013 | 1201 0.65:1 £.99 5.4 024 |
2014 1.19:] 0.65:1 8.16 4.9 021
2015 1,251 0.72:] 6.75 49 029 |
o016 | 1251 0.73:1 6.75 4.9 030 |
5017 |14l 0,85:1 3.93 3.8 034 |
tion of Financial statements of sclected enterprises.

Source: Field Survey and Prepara
It is evident from the

allied enterprises to current liabi
ever the current ratio worked out 10 1.19:1

dicates some difficulty of

caleulations of current ratio that the proportion of current
assets in agro, food and Jities has been increasing. It is well

known that 2:1 is considered as satisfactory ratio; how

{o 1.41:1 during the reference period. This position of current ratio in
obligations. HOWEveT, :+ is also evident that the sample i

ts (> 2), which did not result in the idle funds.

¢ ratio does nol include

the sample enterprises to meel the current

enterprises did not keep high level of current asse
nts a standard of liquidity as th

The quick ratio represe
idered as satisfactory ratio; however the quick retio

1t is well known that 1;1 is cons
10 0.85:1 during the reference period. This position of quick ratio indicates
food and allied enterprises.

ratio reveals that the ratio shows 2
imes. This ratio shows
ital employed. The

inventories.
worked out 10 0.65:1

{he unsatisfactory level

The data on
during the reference peri
nerate income

od reveals the

of liquidity for the selected agro,
calculated Working capital turnover
declining trend od from 9.17 times 10 3931t
ability of an enterprise 10 &€
calculated ratio for the study peri
rking capital, 8 the values for the ratio is

per rupec of working cap
inefficiency of the sample enterprises 10 utilize
found declining during the study period.

the wo
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The Debtors turnover Ratio is cale

average trade receivables, The calculated d

ratio was 5,10 times during the year

ulated by dividing the revenyes from sales by

ebtors Tumnover ratjog indicate 3 declining trend, This \
2012 and hag declined to 3.80 times during the year 2017

the quality of trade receivables and the credit collection efforts
of the sample enterprises are not gt satisfactory Jevel.

This declining trend reveals that

The cash Position ratig shows the amount

with the enterprises 1o meet immediate Payments. The cal
increasing

of cash and cash equivalents available

culated values for this ratio indicate ap
trend during the reference period from 0.3

0 to 0.34, In spite of this trend the
calculated values are found below 1, even the recommen

ded valyes of 0.5, it can be said that the

enterprises need more than just its cash Feserves to pay its current liabilities,

Ratio Analysis for Textije Based Enterprises

As mentioned in methodology ado

enlerprises were visited and the financig] statements were collected for analyzing the ratios to

dssess their leve]l of working capita] managemen

t. The selected ratio were calculated apg
presented in Table,3. .

Table. 3. The Cale ulations of Ratios for Textile-based £ nterprises
i o Ratios Caleulated .
= Working Capital Debtors Cash
Reference Current Quick Turnover Turnover Position
Period Ratio Ratio Ratio Ratio Ratig
2012 1.38:1 0.90;] 4.32 2.66 0.21
2013 1.34:1 0.89:1 4.58 2.58 0.23
2014 1,58:1 1.04:1 3.02 2.59 0.28
2015 1.68:1 1.10:] 2.42 2.34 0.30
2016 1.76: 1.15:1 2.35 == 2.42 0.35
[ 2017 1.88:1 1.27:1 1.94 2.36 0.44

Source: Field Survey and Preparation of Financial statements of selected enterprises.

It is evident from the caleulations of ratios, as presented in table.3, that both current
ratios was less than the standard ratio Le. 2:1 though it shows increasing trend during the
reference period. Though Quick ratio was below the satisfactory ratio i.e. 2:], though it shows
increasing trend during the reference period. Though quick ratio was below the satisfactory level
(1:1), during the initial years from 2014 inwards it has exceeded the ideal ratio (1:1) for the

P-| Nﬂlﬁaﬁ
Volume XII, Issue VIII, August/2020 age

(jamScanner



Jaurﬂﬂl of Interdisciplinary Cycle Research ISSN NO: 0022-1945

succeeding years and found high at 1.27:1 for the year 2017, The increasing trend of quick ratio
indicates the ability of sample enterprises to meet current obligations without relying on the sale
and collection of inventories.

The calculated working capital ratios are found decreasing during the reference
period from 4.32 to 1.94 which indicates that the sample enterprises are not efficient to generate
revenues from the sales. The debtors tumover ratio, which is an accounting measure the
effectiveness of sample enterprises in extending credit and the collection of debt. These
calculating ratios ranged from 2.66 to 2.36 times, which indicates a slow process of effective use
of their assets. However, the calculated of cash position ratios which ranged from 0.21 to 0.44

with an increasing trend. The stable cash position is not satisfactory to cover the liabilities of the
sample enterprises during the reference period. This stable /low ratio might be an indication of
liberal and inefficient credit and collection efforts of the sample enterprises.

Ratio Analysis for Mineral Based Enterprises

The data related to financial statements were collected from 30 mineral based

enterprises for the calculations of ratios to assess the efficiency in the working capital

management of these enterprises. The calculated ratios are presented in Table 4.

-

Table :4 Calculations of Ratios for sample Mineral-based Enterprises

Ratios Calculated
Working Capital Debtors Cash
Reference Current Quick Turnover Turnover Position

Period Ratio Ratio Ratio Ratio Ratio
2012 1.25:1 0.76:1 7.06 5.54 0.15
2013 1.18:1 0.72:1 9.16 5.44 0.14
2014 1.17:1 0.70:1 7.85 4.67 0.14
2015 1.37:1 0.82:1 4.95 6 0.17
2016 1.48:1 0.88:1 3.59 5.44 0.16
2017 1.51:1 0.92:1 3.46 5.64 0.16

Source: Field Survey and Preparation of Financial statements of selected enterprises

The calculated current ratios for sample mineral based enterprises as presented in
Table 4 are found below the ideal ratio of 2:1, though the ratio gradually increased from 1.25:1
in 2012 to 1.51:1 in 2017. These ratios indicate the inability of the sample enterprises to meet
their current liabilities. Similarly the quick ratio increased from 0.7:1 in.2014 to 0.92:1 in 2017
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which indicates the enterprises are unable to pay the liquid liabilities. The calculated of Working
capital tumover ratios, show a declining trend during the reference years from 9.16:1 in 2013 ,
3461 1n 2017 indicating the mability of the sample enterprises to generate income from sales by
tumover ratio, as calculated, show the quality of trade receivables and the efforts of credst
collechion are not satisfactory, since the ratios were found fluctuating ranging from 4.67 in 2014
W 600 in 2015, The calculations of cash position ratios, exhibit the financial strength and
hquidity of the sample enterprises. These ratios ranged from 0.14 to 0.16 during the reference
peniod, and were found below the satisfactory level, Similarly, the cash position ratio were found
very low, which indicates that the cash flows generated by the sample enterprises were
nsufficient to pay off their current habilities,
Calculation of Liquidity Index:

An overview of the ratio analysis presented in the foregoing analysis amply reveals the
fact that the sample enterprises have 1o pay much greater atlention towards enterprises have to
pay much greater attention towards the efficient management of working capital invested in their
respective enterprises. It is evident from their financial statements that a large portion of their
Gross Working Capital was fastened in inventories and trade receivables, as their proportion was
estimated ranging from 68.5% 10 74.7°% if the gross working capital (Total Current Assets). It
seems this proportion of these two components cautions that a major proportion of Eross working
capital is tied up, which represents a low qualitative management of working capital as well as
the liquidity of the sample enterprises. Keeping this attitude towards wtilization of working

capital an attempt is made to work out the “Liquidity Index™ by using the following formula:

L Liquidity Index = (AR X ARCP) + (1 X DL) + (AR X | ) }

Where: AR= Accourils Receivables
ARCP = Average Receivables Collection Period (in no of days)

1 = Inventonies

DL = Number of days 1o liquidate.

-

Liquidity Index is a financial indicator which is used to estimate the number of days required 1o

convert the trade receivables and inventory into cash. This index messures the sbility of an
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enterprise to penerate cash NECessary 1o meey
capacity of an enterprise 1o convert accoynyg

cash is raised 10 meg the expenses nf‘day-m.day Operations

By using the above saig formula, an altempt is made to egtimage the val
€ vilues i

Crprises, selected for the Present study, T,

o _ . & values
presented in Table-5 1o provide Inter-category capacity P;

of liguidity which explaing the

assessment of efficient utilization of working capital in general and grogs working capita] j
1 n

particular,
Table: 5 Liquidity Index for Sample Enterprises
Category of Sample Enterprises [ Mean values for ]

Reference Agro, food and ) All Sample

Period allied based Textile based Mineral based ElIh:EEriSﬁ
2011-12 37.88 31.86 51.34 40,36
2012-13 37.07 32.08 47.66 38.04
2013-14 39.08 29.19 51.97 . 40.08
2014-15 38.07 27.36 46.60 37.34
2015-16 3836 28.53 42.56 3648
2016-17 39.4] 30.07 47.42 38.55
Mean 38.15 30.07 | 47.42 38.55

Source: Calculated from the financial statements of the sample enterprises.

It is observed from the liquidity index wvalues presented in Table. 5 that textile-based
enterprises have the lowest values (30.07), compared to mineral-based enterprises (47.42) and
agro-based enterprises (38.15). The mean values for all the sample enterprises ranged from a
low of 36.48 (2015-16) to a high of 40.36 (2011.-12). However, the index values are found
decreasing during the years of reference, which cautions about the inability of sample enterprises

to maintain a stable and /or a satisfactory level of liquidity,
Conclusion:

If we go through the ability of sample enterprises as measured by current and quick
ratios, it is found that they are suffering from inefficient management of working capital, except
textile-based enterprises from 2013-14 onwards during the reference period. The result of
working capital turnover ratio reveals the failure of sample enterprises to generate revenue from
the working capital invested during the study period. It is noticed that the quality of trade
receivables and the credit collection efforts were not found satisfactory and the cash position
ratio was also below the recommended values and unable to pay the current liabilities. The

liquidity index values calculated for the study period also revealed thai the sample enterprises
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could not able to maintain satisfactory level of liquidity levels and were found unable o0 raise

cash to meet even the short term obligations. The analysis of the above said indicators leads to an

nereased attention towards inventory, trade

inference that the sample enterprises have to pay an i
It is so important that they

receivables management for effective utilization of working capital.
have to carefully attentive towards payables, as the average period of collection of payables was
found below the satisfalztnry levels. Above all, they have to use the potential financial assistance
schemes introduced by the Government to meet the working capital needs and manage them

efficiently to generate required revenue from their business.
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NOMENCLATURE
i " f. ﬂ g = .
ity | e e oot e s
Jiis the coefficient of heat transfer B, is swength of the magoeic fisdd alomg
k is the thermal conductivity 3 - axie
v/ is the suction velocity 7, is the Jeffrey parameter
vis the kinematic viscosity Gr is the thermal Grashof number
T is the free stream temperature M is the magnetic field parameter
g is the gravity of acceleration u, fare the fiuid flow velocity and the temperane
¢T iz the electrical conductivity of the fluid respoctively
p is density of the fluid Pr is the Prandil number
S is the suction parameter R is the radiation parameder,
ia th ﬁchmmmﬂ Er:lstthckﬂtnman.
oo i is the viscosity

g, s the radiative heat flux along ' -axis

1. INTRODUCT TON
utilized in muTLETOUS engineering and industrial areas. Jeffrey liquid could

The non-Newtonian liquids wonders are
liquid by putting 4, = 0. Radiation impact

1t was changed 1o as Mewtonian

be one of the non-Newtonian liguid.

has numerous applications in physics,
sCopet's Serihened Soerrnal edivor@sjpre.org
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nuclear reactors and in space technology like power plants, rocket and missiles. Sunlight, moreover called sun based
radiation could be a shape of radiation that began from the Sun. Venkateswara Raju e1 al. [1] studied an unsteady MHD
free convection Jeffrey fluid flow radiating and reacting past a vertical porous plate in slip flow regime with heat source.
Nor Athimh Mohd Zin er al, [2] developed the impact silver nanoparticles on MHD free convection flow of Jeffrey fluid
over an oscillating vertical plate embedded in a porous medium. MHD oscillatory flow of a Jeffrey fluid in a vertical
porous channel with viscous dissipation was developed by Selvi er af [3). Kartini Abamd er af. [4] investigated MHD
Jeftrey fluid over a stretching vertical surface in a porous medium. Peristaltic flow of a Bingham fluid in contact with a
Jeffrey fluid was analyzed Saravana et al, [3]. Peristaltic transport of a Jeffrey fluid in contact with a Newtonian fluid in
an inclined channel was reported by Kavitha et al. [6]. Krishna Murthy er al. [7-10] examined MHD three dimensional
flow of Jeffrey fluid over an exponentially stretching sheet. Steady MHD three dimensional flow of Jeffrey fluid over an
exponentially stretching sheet with slip conditions. Effects of heat and mass transfer flow of a Jeffrey fluid through a
vertical deformable porous stratum and MHD Couette flow of Jeffrey fluid in a porous channel with heat source and
chemical reaction. Sreenadh et al, (11, 12] analyzed MHD Couette flow of a Jeffrey fluid over a deformable porous layer

and free convection flow of a Jeffrey fluid through a vertical deformable porous stratum. Eldabe ef al [13] reported

peristaltic flow of MHD Jeffrey fluid through porous medium in a vertical channel with heat and mass transfer with

radiation. Nor Athirah Mohd Zin ef al. [14] developed exact and numerical solutions for unsteady heat and mass transfer

problem of Jeffrey fluid with MHD and Newtonian heating effects. Mahesh Kumar ef al. [15] founded transient entropy

analysis of the magnetohydrodynamics flow of a J effrey fluid isothermal vertical flat plate.

Vijaya ef al. [16] reported soret and radiation effects on an unsteady flow of a Casson fluid through porous
vertical channel with expansion and contraction. Athira ef al. [17] investigated non-linear comvection in chemically
reacting fluid with an induced magnetic field across a vertical porous plate in the presence of heat source/sink. Sarojamma
et al. [18] analyzed non-linear radiative flow of a micropolar nanofluid through a vertical channel with porous collapsible
walls. Marneni Narahari er af, [19,20] studied MHD natural convection flow past an impulsively started infinite vertical
porous plate with Newtonian heating in the presence of radiation and effects of thermal radiation and mass diffusion on
free convection flow near a vertical plate with Newtonian heating. Kavitha et al. [21] discussed peristaltic transport of a
Jeffrey fluid in contact with Newtonian fluid in an inclined channel. Peristaltic pumping of a power-law fluid in contact
with a Jeffrey fluid in an inclined channel with permeable walls was developed by Sreenadh e al, [22]. Selvi er al. [23)
investigated the effect of heat transfer on peristaltic flow of Jeffrey fluid in an inclined porous stratum. Numerical study of
a Jeffrey fluid over a porous stretching sheet with heat source/sink was reporied by Venkata Ramana er af [24]
Muhammad ljaz Khan ef al, [25) studied effectiveness of radiative heat flux in MHD flow of Jeffrey-nanofluid subject to
brownian and thermophoresis diffusions,

The show think about hydro magnetic flow of Jeffrey liquid over an infinite vertical channel with thermal
radiation and viscous dissipation is inspected. The governing non linear differential equations are illuminated utilizing
shooting strategy, The impacts of germane governing parameters on the liquid velocity and the temperature are appeared
Braphically. The coefficient of skin friction and the Nusselt numbers is calculated numerically and are appeared tabular
Structure. The present outcomes have been great assention with existing ponders beneath a few uncommon cases,

1. MATHEMATICAL FORMULATION OF THE PROBLEM

Consider sicady hydro magnetic stream of Jeffrey liquid over an infinite vertical channel with thermal radiation and

Impact Factor (ACC): 88746 SCOPUS Inidexed Jowrnal NAAS Rating: 3.1
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i irecti ' - axi al to it appeared

viscous dissipation. The v - axis is taken as along the plate within the upward direction and y' - axis norm i
in Figure 1. Assumed that the heat transfer rate from the plate with a finite heat capacity is corresponding to the local
| i i i d the

sirfica tmpﬁnm{r]. The beneath Boussinesq estimation for the continuity equation, the momenium equation an

energy cquations are as takes afler:

: 1
w_, M
&
r i r ] .B-: ]
u-i,_l_a_zl_‘f-bgﬁ[r—];]_ﬂ' 0y @)
» 1A p
2
T s o
& pe, & pe, & pe,(1+4)\)  p
The limit conditions are as per the following;
Hl="nlr.ﬁ_};r=—_}.:_i"la’y*=n
& k (4)
W=0I' 5T asy 5w
Integrating equation (1) for suction constant, we have
u:z—un {5]
where 13, > Ois the normal velocity of suction at the plate,
Nuwnquuiun{!}md-:}}mupermc following:
&' v oB;
et (r-1)- 2y
o Tea o 8P =) = (6)
LA L M U 'Y oB
ot S C AR
- P pc; a.’ P‘-}[]i‘&) @J p lT]
The radiation heat flux 4, in equation (7) fulfills the .
F il.‘tl:l:mpan:'-m non-li = - :
o [20) | fhon-inear differential cquation (Narahari ¢f
f"'_i._z * [ e )
&' o\t -T7)

(8)
where @ is the absorprion coeflicient ung 0" is the Stefan

Boltzman oons
Lant, i
differences inuide the seam are adequately litle such thyy T4 Assuming thyy the temperature

can be expressed ag 4 |
Taylin weviey articulation abou I in th "4 lincer ru“':"m of T ili
e wake ul'lhllqmlin i and utilizip h
8 higher order term ace
i, We hﬂ.\.m
YOPLS dndeved Juurmgd
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B P Stivent, p, Areelarl Reddy & g LH‘#M‘NM.;,,
TS driy < ypm
; ]
TOm equations (8), (9) and (7) we el
ar' ko ™ ")
Oy — w91 l6ac'r" - 'y :
D' pe, g T*“ & ":-)""‘TL"(EE' J 2y (14
) i re, (4 3y ) T, 4
e non-dimensiopg| quantities are us per (he following:
v i o T
.1'=T.u=i‘—.a=3—i1,3.ﬂ£ M = TEK
i, T:, hv ; #‘&1
2 . *
G}‘=—"gﬁ?mf ;Pl"=£‘_'£ E{‘.‘l‘.‘ﬂﬁ A= Iﬁﬂ'ﬂ‘kf;:" w
Vtigh kT e ?
Utilizing equation (11), from equations (6), (10) and (4) are a5 per the following:
1 d’n  _du
— — + —_— _— =
1+ &7 S@+Gr£? Mu=0 (12)
E:—H-J- Prs 20 _ pp4 L [ d :+Ec:M *=0
dy? dy I+ 4 | dy hE w
The limit conditions are
u =1,£= —(0+1)aty=0
e (14)
u—=00>0asy—w
Physical amounts of intriguc are the coefficient of skin friction C, and the local Nusselt number Ny are
charactenized as

: I du V d'T d ]

: e~ T v 2y (R e
and NM “u {T,_?—;} dyr L ﬁ[ﬂ}

= ] dy (15)
Cr= oG 1+4 dy| .,

3. RESULTS AND DISCUSSIONS

investigation uncovers that the hydro magnetic flow of Jeffrey fluid over an limitless vertical channel with
The current in s v
| radiation and viscous dissipation. Tn this paper we stood out the dingrams from Newtonian liguid {jl = u-] and

therma
jan liquid (i.e Jeffrey J‘iquid(ﬂ, #-'ﬂ] ). The non-linear governing equations are comprehended by utilizing

<MNewlonian I B, “ r
non impacis of governing paramelers on the liquid velocity and the iemperature are exhibited with the
O Thehlm:w coefficient of the skin friction and the local Nussell number are assessed numcrically and
———" ST“E;'ME The present oulcomes have been greal concurrence with the existing investigations N ;
in tabular 5 .
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et al [19) ender some consTamng cases

e

The mmpact of ma 1
gnctic field parameter M
Al oo th i i
S 5 Sl R e liquid velocityn [1\"] and the temperature .*J[-,-]m shown |
T _ | : i
¥ dimunished with expanding magnetic field parmmeter and the inverse
i ¥

behavior in lempeTalTe convey
veyvance. This causss th
e Losentz force i i
{v} | | force impact. The variety on the lguid velocity u[\'] il
the lempaataT 6 ¥ )with the impact of Jeffrey i I
v parameter A, are illustrated in Figures 4 and 5. We have seen that the

liquid velocity and the tem
perature are rot for hi
ol mackioms pueibie 5 oni e g ki igher values of Jefirey parameter, From Figures 6 and 7 outlines the impact
city u( v
i {" ) ke lﬂﬂpmmmﬂ[_-.-] . We taken note that the lquid veloeity and

the tﬂn}ﬁm zre diminish with i
with Improve sucti i
. = ) ; ana.mm:tu' In reality that of the impact of the suction i 100 take mwny the
hot fluid on the vertical plate and subsequently diminishing the liquid velocity and the temperature with diminishes free

m‘m Sreams mmmlﬂ. Tllt i Fq
mpact Q[ £TTNA G‘Iﬂsh r “ 1 earn
1h | L4 n“l“m G an the “"I“id \'Elﬂf“}' n -.'I}h nppear d in

Figure 8. We uncover that th iquid veloci
e liquid ity i i i
. P quid v T} improves with upgrading thermal Grashof number. This couses the highet
salues of thermal Grashof oumber at the point the viscous force impact rots and increments in momentum boundary layer

thickness. The vanety on L istributi i
emperature distnbution [ ( }') with the impact of radiation parameter R is spoken 1o in Figure 9.

wﬂlﬂﬂkﬂﬂlﬂﬁempﬂ.an"! dr s & . ; e
radiation parameter have inclinati ishes for improving radiation parameter. This rality tht fo higher valucs of thermal
ve inclination to assimilate the radiative heat and in this way the buoyancy force rols a8 well nd

th g y
ermal boundary layer diminishes. The impact of Eckert number Econ the temperature distribution fi[ y} is shown in

Fi ; ; y .
igure 10. We have taken note that the temperature increments with expanding Eckert number. This causes energy ereated
by work done inverse the viscous liquid stresses.

The coefficient skin friction and the local Nusselt number numerical qualities for various governing pammeters

are introduced in Table 1. We have seen that the coefficient skin friction increments with expanding Prandil number,

magnetic field parameter, suction parameter and radiation parameter and the skin friction coefficient rots for higher

estimations of Grashof number and Eckert number. The Nusselt number improves for upgrading Prandtl mumber, Grashol

pumber, radiation parameter and suction parameler and the Nusselt number declines for higher estimations of Eekerl

number and magnetic field parameter. The present oulcomes have been greal concurrence with the current outeomed

Narahari et al. [19] when the non appearance of Jeffrey pa.rmnetcr[ﬂ., = l]} .

4. COHCLUS[DHS
infinite vertical channel with viscous dissipation

utilizing shooting systeti. The impacts of
Grashof number, Eckert number on the

h}-drodyumic flow of Jeffrey liquid over an
linear differential pquations are illuminated

ameter, suction parameter, radiation parameler,
ally, The coefficient of skin friction and the local Nusselt
the

In this paper we study the
and thermal radiation. The nod

magnetic parameter, Jeffrey par
liguid velocity and the temperature arc appeared in graphic
number are determined pumerically and are chown in tabular struclure. The targets of the present papet hre Y per

following:
s The momentum poundary layer thi

ckness diminishes for higher estimations of mugnetic parameler while we
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walched the contrary nature in thermal boundary layer thickness,

*  The liquid velocity and the temperature are rots with the impact of Jeffrey parameter and the suction parameter.

*  The impact of Grashof number the velocity upgrades and the impact of radiation parameter the lemperature
diminishes. The temperature increments for higher estimations of Eckert number.

* The coelMicient skin friction increments with expanding Prand(] number, magnetic field parameter, suction
parameter and radintion parameter and the skin friction coefficient rots for higher estimations of Grashof number
and Eckert number. The Nusselt number upgrades for improving Prandil number, Grashof number, radiation
parameter and suction parameter and the Nusselt number reductions for higher estimations of Eckert number and
magnctic field porameter,

»
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Figure 1: The Physical Model of the Problem
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Figure 10: The Impact of Ec on the Temperature Distribution 6(y)

Table 1; The Numerical Values of the coefficient of Skin Friction Number Cf and the Local Nusselt number Nu
for different values of Pr, Gr, Ec, S, M and R when the absence of Jeffrey paramr.ter{.l_ = 0).

i et
|

.3 7 . 2187823 21878231 2 408550 24085501
0.71 2.318205 23188052 2.843504 2.8435961
1 2.380207 2.3802073 3184474 3.1844745
3 2.432189 24321890 6.043606 6.0436067

p 2445486 24454862 12.70957 12,7095749
0711 02 2616490 | 2.616400] 2.825742 2.8257823
6 1803467 |  1.8034673 2863637 | 2.8616372
10 1246268 | 1.2462685 2.880430 2.8804304
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15 [ 0539239 [ 0.8302397 | 2859043 | 2ssoudis
2 0 ' 23W372 | 23993729 | 3088082 TS5y
0.05 2380807 | 23%08072 | 2o9qp027 29410
01 2362328 | 238212 2830002 | 2839020
0.15 2343924 | 2343006 | 274mim | 23 £1791
0.2 2325601 | 23256018 | 2.666807 2.000807S
0.1 (o 0.938857 | 00388570 | 2.153464 21534647
1 1388374 | 1sssamal | 3486 49 | 2.488]400
4 3918558 | 39188583 | 359 152 | 35901820
6 S.602275 | 56022755 4331700 | 43300
2 0 1635060 L6350607 2940834 200830
5 2998375 | 2.9983759 274839 | 2748309
10 3439550 34395592 | 2665627 26656278
2 0.997461 | 0.99746)4 1.434502 14348020
0 | 1.747897 1.7478074 1.8351846
I | 2052392 2.0523928 | 1835384 28598752
5 | 2148354 2.1483540 3.6934274
gg 2215010 | 22150113 2.859875 | 4.9040256
3693427
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ABSTRACT:
Linear regression annlysis is o stutlstical phenomenon in order to cvaluate the association

between the varinbles, Multiple fincur regression models are the one in which there is one
dependent varlable and more hian one independent variables. Regression annlysis is an
fentify and charneterize the relutionshipsofl multiple factors. The goal of
this article b to introduce some methods and applications of lincar regression models. The
central coneepls in linear regression annlysis namely catimation theory, maximum likelihood,
and linear hypothenls are comprehensively discussed, Morcover an innovative proof of Gauss
_Markov theorem in full rink case his been proposed here.

Theory, Maximum Likelihood, Lincar I-Iy'pulhesis,

important ool 1o i

Keywords: Lincar Regresnion, Hastimation
Tenting of hypothenis,

/4 5/-‘#:4':??.5,#1

Introduction;

Galton introduced the coneept of linear regression, Lincar regression
lied to the given sel of data. In order to trace the quantifying
khushbukumari et al, , in their article explained the
and the methods of performing its calculations in
13, in their paper,examined the assumplions
no extreme values and missing value
bed an cffective frame work

4

In 1894, Sir Francis
analynin is statistical tool app
relationship between variables, In 2018,
fundamental propertics of finear regression
gy and excel. € julden kayn Uyanik ¢t al, in 20
of multi lincar regrension annl ysis _normulitylincarity,

anal ysi. Roddy Iheobold, in 2017, in their research paper,descri
of multiple lincar regreswion madels. fatemahialayer ¢l al, in 2015, in their research

article,explained Bayesian cloud analysis using lincar regression. Gibbs Y. Kanyongo, in
2006, in their renearch article,upplicd linear regression analysis in framing the association

petween home and reuding environments.
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The specific form of linear hypothesis is described by
I=a), +...+q ) +& (1
Here 3,,.....; are given vectors of constants

F follows N, (0,01,

The unknown parameters are &,....q; .

(1) is also known as multiple regression model.

This model includes a large number regression models namely analysis of covariance, one-
way analysis of variance , two —way analysis of variance, higher order analysis of variance,
simple linear regression. Z, y;,...); usually take their values on the inner product space R,. An

m x| matrix ¥ ={'y‘,,...5;) and the column vector & ={4:I,,....¢J.q,]r change (1)as Z=ya +&,
For instance

i) For the ordered pairs b-j,zj);j=l,2,...m
If we assume z; = ay, + ¢, then it takes

the vector form Z=ay+ & and it is known as regression through origin. If 7 is

vector of all ones and aas u then z; follows normal distribution with mean g

and variance o’ .

if)  Let zy=yield of wheat under condition i on j* plot
yjk= Fertility of plot k for condition j
k=1,....m;, j=1,2
I Iy

w = Set of vectors|

Zlml ZJMJ

Zey
¥ =corresponding vector of yjk's

Indicator of first column=#,

Indicator of second column=ii,
Then the model Z= % +ayiy + &Y +E i to used.

iii) If the pairs {y,.: ;]. j=12..m ure observed then the model  is

&

7 i
E =a,rayytay, e i)

4874



European Journal of Molecular & Clini

cal Medicine

ISSN 2515-8260 Volume 07, Issue 3, 2020

S 'I'S | LLE i i
1+E3,-..8, are independent with the distribution N ({.‘r,o':}

Renaming 1 o
g 1 by ugj,y; by wij, ¥’ by uz and v’} by uyj the above becomes

3
/T z oy,
]

" v 3
In vectors it is denoted by Z =Y i, +£
k=0

2. Estimation Theory:
The linear hypothesis can be put as

7 =77 + £ and described by the following Fig.

._.....n-r"ﬂ'
e )HF";!-" -ﬁ!-r"
&

PERRPLL . socia
o= ¥

.[‘ "
4 R‘& g J_.?a' [ 'q:l'i-

b":"i.;_‘

ime V =L Vi)
E i NE‘JEI.]

In some cases it sufficesto compuie 7l

gression coefficients @& hav
is implamented, Each and every vector
[l by design matrix. Now1] = ya . If Yyt

much important. But the re

matrix notation
5= (y-,) and ca

e leT—=
(57y) yi=a
The least squares phenomenon estimates n and let
_aff =W )

It bes which minimizes [

Here neV and ﬁsP%}rI-

If 7 has full column rank then

3=7077) 72

and its representation as

is treated as & column.

I
Zaty* is not that

k=l

¢ much importance. Hence

Put

are LI then one can have
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a=(5] 7'z
Consequently a = (jrj"rjr[ﬂi‘ +¢)
=B+(75)' 7'

o ;
Here Lvry]_ y'is the Moore-Penrose inverse 7' of 7 and it is called the
coefficient matrix.

If the column vector of ¥ are orthogonal then

AR
Where &, =(Z,»,)/yil’
=a, +(e.y )yl
Moreover E(@)=a +(575) 7" Ele)=a
@) =D|5"5)" 7]
=G5 7 e 5 T
=75 s?
@ Follows a multivariate normal distribution.

3. Maximum Likelihood:

The likelihood function is

L(’:":JZ.Z}= (2;:] n-—nfg—u.sh-,,'!,-:
For each observed z = zand n € ¥ = L(y;,...31)
a’is always +ve.

" & i - i
The phenomenon of maximum likelihood gives the estimates E 40 puu‘[l'},ﬂ‘) s
optimises L for each Z = z . In other words it optimizes

P | R |
log L = —m(0.5)log 277 — m(0.5)2log & = (0.5)|z - il e



-

4 Z
w30
By choosing 4 ! Jdog L is optimirzed for each fixed e
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Moreover for this choice of 17 one can see
log L = -m(0.5)log 27 ~m(0.5)2log & ~ (0.5)]z - i o
Replacing o by u and choosing the differential coefficients of u, one can obtain

d
. log L) = -m(0.8)u™ +(0.5)]z - A} u™

This becomes 0 for u = 6 =z -’ m™
It can be ecasily seen that seccond derivative is —ve.

Hence 6° =|z —#| 'm™ optimizes log Lfor eachj. Consequently the pair [ﬁ,&z)uptimizu L

This pair is the MLE of (5,0?).
4. Estimation of o’
MLE of o is 6% =z -] m™

&)= o*m™ dim(V*)

==;rznf4@w-—dﬁn1Vj

&1is a biased estimates of o”
Hence the commonly used estimates of o'is
R? =g - | [m - dim V]’
T | A 1
If £ has a MND then |2 —ff 07 ~ Xn-tior |

As the central 7° distribution with n degrees of freedom has a variance 2n, one can obtain
e cen

Var(R? ) = 20" [m—dim¥ Jm — dim¥ I’
= 2a'[n=-dim vY’

5. Properties of 7j and K

By facts that ri=P(%lE-r? =f’[f|‘“)
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V and¥* are orthogonal spaces, one can see that 7 and Z—# are uncorrelated random

vectors, which are independent under normality.

Hence 7j and R* = ﬂf —ﬁ"zim ~dim V]" are independent in the case that the columns of 7

are a basis for V,

If Z is a multivariate normal random variable & = [J?rﬁrﬁ’"r} = &T}yjprf and the residual
vector € =z —jj are uncorrelated independent random vectors,

In order to summerize all the results under the model 3 =f+éforfeV,e~N, {ﬁ. O’II,T)
One can obtain the following

) G~N,[P0?)
E:E_ﬁ S Nﬂ(ﬁ"("rn ‘Pr}o'z)

ili) 77 and Z—7 are independent random vectors
iv) |ff'_"".7'h||2"3"2 e Z:r-aimr
V) Hence R*=[z—4] (m~dim¥)" is an unbiased estimator of o
. - i, e —— — ]—'T—
) If the columns of ¥ serve as a basis of V and 7 = J@ then @ = (7 7) 5% and

R? are independent provided a =N, (E, ((?TFJ- 1,13'1].]3@51'(!&5 the columns of ¥

are mutual orthogonal the estimators @ are not correlated and hence they become
independent.

6. Confidence intervals and Tests on & = aa; .t @),

One is generally interested in a linear combination0=(7,&)=a,a, +......+ a,a,.8is an
unbiased estimator of & by the linearity of expectation. Its variance is given by

Var(§]= a'N'ao?
it

Here N is the inner product matrix.
The corresponding estimator of Var(ﬁ) is 8, =ds?

Particularly when @ =a, , ais the k™ unit vector and d is the kk term of N°I-
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-

1~ N[ﬂ,da:)

-

—_—

\E;T ~ N(o,1)

-

6-6

—
e

Hence

_ 6-6
Therefore for r=1__,, ,l-a _P[—r Jas? -'I]
P(6)-1ds® << f+1as®

Hence \_9 ity yeg VS _I is a 100(1- &% confidence interval on 8.
7. Tests of hypothesis on 8= a,a,
Let one want to test H,:8 <8, versus H,:6> 8,

Here 8, is a known constant, generally it is 0.

Jasz  \Jda*
And this becomes central t where 8=6;.

-

o i ided hypothesis
The tests which reject Ho for r=rﬁ-—§~>r__,.,_u1san & - level test. The two s d hypo

H,:0 =0, versus H,:0%0,is rejected for I 2 #sa-at03)

8. The Gauss-Markov theorem :( Full rank case)

I
Suppose Z = Z B,y + € where yi...y are L.L
k=l

vere E(e)=0, D(E)=0"1-

Let @ Za a, and " be any linear unbiased estimator of 6.
= k

')z Var[@) with equality only if g=6vF

7 (7°5) 7 -(5.1)

Then Var(ﬁ
proof: @ = (37’}]'1?5; and & =ga=

where b =70777) @
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Take any lincar estimator 0" = (@,2)of @. Then
E")=(d.7)

6" is unbiased for @ if (d,7)=(5,7)vne?
Thatis if (@ -5,7)=0forall ne¥

In other wordsif (7 —5).L ¥ then

6 =(d,z)=(b,2)+(d-b,z)=6+(d-b,n+¢)

As b l[t? —t_:), the random variables 4 and (E -b, EJ are uncorrelated. Hence one can see
Var(ﬂ" ) = Fdr[§)+ ||t? = E-.'rlr o’
Consequently P"ar(&')a Var(6) withequality only if d =b i.c8 =8 forall V.

9. Conclusions and Future Research:

The above talk mainly explores on most important concepts of linear regression analysis
namely estimation theory, maximum likelihood, specific form of linear hypothesis Jtesting of
hypothesis and an innovative proof of Gauss-Markov theorem for full rank case. In the
context of future research one can extend these ideas to Gauss-Markov thr:ur:ml for the
general case, interpretation of regression coefficients, multiple correlation coefficient and
partial correlation coefficient.
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ol e the contribution of capital end brood types of venture capital as an dntrduction B the present onaksis, in the ight of this introduction. a critical
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m‘ per focuses the need for modifying the venture copital funds to ploy an active role for the industrial devekipment i faidia, pasticubarfy for St
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INTRODUCTION =2
anitures has emerged particulary In recent years which have exerted significant

uring the post-financial crisis period, a new financing eco-system For new v
implications both for investars and entreprenéurs, A variety of discussions took place and debates were madke on the role of atemative funding channels.

As 3 complementary effort there was a heavy pressure from seed and later stage Companies for sllernative souns of financing have arrheed ot a conchusbon
that the traditional closed-end wenture capital funds be made a3 an unkque Invesiment proseis. Haowever, lnvestors have 1o ba coutious for kentifylng suceessiul
investments and the identification must depend on skills and capabifities of the livestors. A special focus was laid on financing entrepreneurlal companies, espe-
gially start-ups and early stage venfured at starl-up scene around the world was exploding and disrupting the existing business models, I was observed that
investing in entreprensurial ventures was characterized by very high degree of uncestainty ani venture capltalists can create value despite high degree of uncer-
tainty. Much attention was Laid on understanding the venture capitalists own incentives and constralnts which were Faurd limked 1o the fund-ralsing oyche and thi
way in which the venture capital funds were structured. Being influenced by these experances, entrepreneurial finance was explored by the following three
perspectives:

1] The founder’s perspective
2] Thewenture capitalists perspective, and
3} Theimestors backing the venture capital.

As @ result of these explorations of perspecthves, venture capital has emerged as an important source of funding, which had a slgnificant effect on reshaping the

start up ecosystem. Then onwards, the corporate entities have used 3 common appaoachio ientify the funding eptions based upon the posltianing of the company
in its life eycle and decompesition of capital markel industry into different segments, which were suitable for thalr maturity stage of development, size, typlcal
investment needs, and gvailability of Information on corporate swmership and governance medels,

Attempts were made 1o identify the potential funding gaps. which was to be filled through appropriats funding strotegles simed at funding the most suitable type
of financial imvestor. It was alsa jdentical that ach financial fystem would be aflected by a certain amount of sllocative efficiency resulting In a gap, referred as
the “primary funding gag” between the demand for financial resources for start-up companies and the supply of early stage equity capital, particularly for young
and newhy created small and medium sited enterprises. Congeguent to this development thinking, the domain of venture capital wag Identified a3 the onhf source
of external financing after the choices available for internal financing referred a3 "insider seed money”. Consaquenthy, venture capital has emerged as one of the
major alternatives over the last two decades in the form of "information venture capital market*- such as "Business angels™ and "Business Angel Drganization®,

OBIJECTIVES

A eritical examination of the performance of venture capital is the primary aim of the present paper, particularhy in case of start ups In India. Besides this primary
jective, the present paper aims at the following :uyplenﬂﬂmwmﬁ alsa:

b it finaneing the start ups in India

1. Toassess the contribution of venture capital and
2 T: analyse the trends in private equity frenture capital during the 3 stages of Investment covering the period of 11 years L.e, 2010 to 2020,
; dia with reference ta pre and pest -COVID -18 periods (before 2019 and during 2019 and 2020.)

i ital ini I
1, Tepresentthe pacent trends in yenture capita |
4. Toexamine the reasons for slow growth of venlure capu_talfunds in India, and
5. Toexplainthe Implications of COVID-19 for venture eapital funds in India.
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g TABLE 6: VENTURE CAPITAL |NVESTMENTS BY ru: 8 s M
o | Top tactor__ ML__MWi_s-_@_*'L_-—— <5
1| Fintech 600 92’1‘ T
2 Healthcare 414 ] 'ﬂ___-_r—_‘___________-——-lﬁ-_‘___—_
] tducatlon 108 (M6 —15
4 Food 287 301 .l_ﬂ_z-———--
|5 | E-commerce 1257 1764 "Iﬁ_'_'__-
3 arifical Intelligence | 134 ‘.lzL_______.__'__ﬁ_____——-——-
7 Consumer Drands 138 104 ﬁi____——-—-
| Top 7 Sectars 1938 3931 | 179 —
Mote: *Till June, 6, 2020 i .
‘ 2020 and hawlndiallves.com, 23 June, 20 )
Source: Report ef the Venture Intelligence 2 ipabmeprsith vought sbout by the COVID 19, E- commerce s the

The top sectors presented In Table, & reveals that the sector drivers have changed with

largest loaser as this sector has attracted §1257 milllon and 51764 millan during the first and secand hal : .
of 2020, losing mare than a billion dellars |$1055 millian]. This was followed by health care sector by losing $136 million In the first half of 2020, compared to first

half of 2019. The sectars like food (5 -44 millian], artificlal inteltigence (5-22 miflign) and consumer brands (% -65 million) were also the ::I:Sf :1:1:;: ::l:ﬂf::;;::
of 2020, compared ta first half of 2019, The venture capital investments hava witnizssed 3 decrease (o the extent of 39,0 per cent in firsts d
tos first half of 2019 and a decline of 54.4 per cent campared 10 second hall af 2012,

{ of 2019, could attract anky & 202 million in the first kall

IMPACT OF COVID 19 ON VENTURE CAPITAL i

The first case of corona virus was reglstered on January, 30% In india and the efforts of the Gavernment to overdrive to contain virus were started during the
second hall of March, 2020, Though there were more investments in Start-Ups during the moriths of January and_ February, 2020, after these two manths the
Star-Ups have experienced the situatien of lack of funds and many eampanies have announced layoffs. april and May, 2020 have proved mare brutal for start-
ups and the ne, of deals have decreased ta an average of 50 a month during lanuary and April, to 20 In May and only one- fourth of the Investments were made
in May, 2020, as compared 1o May 2019, though there was a silght Increase Iri the month of June, 2020. The detalls of the drap In venture capital investments In
indian start-ups are presented in Table T:

TABLE 7: IMPACT OF COVID ON VENTURE CAPITAL :2019 AND 2020

Venture Capltal Investments In Indlan Start-Ups in & Million) | Percentage Increase {+)/ Deerease (=] In 2020 aver 2013
Months 2019 2020
January 1169 709 - 393
February 1E1 731 +1B1.5
Marth 786 391 501
April 574 443 —223
May 788 01 744
June [0 240 =525
For all the months | 4238 Y] —345

Saurce: Report of the Venture Intelligence -2020 and wens howindialives.com, 23 June, 2020
The estimations of drop in venture capital investments, presented in Table.7, reweals that there was a decline of venture capital irvestrnents to the tunet of 5
1461 miflion (34.5 per cent) In the first half of 2020 compared o the first half of 2019, Excent for the menth of February, for all the & months, there was a decling
in venture capltal investments in Indian Start-Ups and highest decling was registered for the months of kay and June,

CONCLUSION
in spite of the avallability of vast pocl of selentific and vechnical rescarch abifties, India is sl recognized a5 a low eost developer and service pravider. Thaugh

India has skilled manpower, edvantage of English-speaking human resources amd cheap labor, its leadership Is on 2 slipping edge as other countries such as
Fhilippines, China and Vietnam, which are trying to grab the pesition of India, In recant years, the business activities and operations of the industries are geiting
more and more technology-criented. Being attracted by the congenlal business environrment available In Indig, many faseign companies are getting located around
Delhi, Mumbal, Bangalore, Hydesabad, Visakhapatnam, Tirupati and sathyavecy, which are offering 3 good no. of employment ogportunities to young, skilled and
talented people. |1 s to be admitted here that there would be a phenomenal increase in start-up industries, which provide employment opportunities, if there
would be proper, adequate and effective supply of venture capital funds. This can happen only when the right emvirsnment is ereated to understand the global
forees and the cperational features of life cycle of borrawing companies and It is sure that we can create 3 right replica of Silicon Vallay in indla, 3 phenomenan
far the world ta watch, Mo doubt, the COVID 19 crisis has brought up significant changes in the no. of deats and volume of ventire capital investments as well as
in start-up investment patterns, there Is 3 shift in their focus from rech-gentric start-ups to the ones pperating in sactors like FMCG, online delivery of essential
commodities, entertainment within the house, etc., It Is ko be noted that start-ups in India like EdTech, FinTech and Cyber security have been prometing their user
demand, farming the impartant soUFCes of attracting the investors. i addition, the efferts of the Government of Indla to extend % 130K for the developmant of
an encrypted video conferencing salution encourage the development of start-ups in India during the post-COVID 19 crisis., Let us hepe that the shifts in focus
areas a5 well a5 the suppasting efforts of the Government 1o wnlock the effect of the present health crisis prove fruitful for the increasad fiow of venture capital

investments for the improvements in productivity of the industrial ventures.
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SECTOR-WISE VENTURE CAPITAL INVESTMENTS IN INDIA
A pimilar view €30 Be seen with regard 1o the echoral dintribation of
year compared 1o the year 2006 The Importan st bhe Ninangial
recorided the highesl evet lnvestmenty by Verture Capltalisty
above grew by over 50% in term of valye, Apart trom these,
acthaty In 2017, The sectorwise amounts of venture npmll

Ritered higheo ma ol dealy

VERTUIE Capital inveslments in India during tha year 2017, which sat eonsiclared 4 tha hagt

L1
4 Inrl.:":.{ £, r: alevtate, e commerce, teehinalogy, retall and eomsumer produsty, snd haalth are
- Extept for \echnalogy, which recorded a decline of 10, all the ather Leetsr mentioned

SECinrs such at Iogistics, power and utibities
g and food and agriculiure alia withese PR R
altrached are presented in Table 1. o} grwed Irevent et

TABLE 3: GROWTH OF INVESTMENTS ACROSS SELE CTED SECTORS IN INDIA DURING 2017
%.No. | Sectors Attracted Investments No. of Deals and Valus of Deals [US § b]
: e = ;ll;ll'\l"lhn :tu-nlrlhullnn to overallvalue | Mo, of Deals | % contribution to ewerall Deal voluma
kS Real Extate S:D 18 ;;? ';9
3 E-Commemne 4.7 17 60 10
& Technology 18 7 121 0
5 Power and itilities = 1.3 5 NA NA
13 Health care 1.0 4 37 ]
7 Retail and Consumer 08 3 7 ]
B Others 47 18 128 i)

, Source: EY (2018) PE/VC Agenda, India Trend Book-2018, p, 18
Amaong the different major sectors that have attracted venture capital, as presented in Table, 3, reveals that Financlal Services with US § 7.2 billion acrass 112
deals has attracted the highest percentage of contribution to overall value of the deals. This was followed by Real Estate sector contributing 18 % of the averall
value estimated as US S 5.0 billion across 53 deals, E-commerce was the nest susteeding sector which has attracted US § 4.7 billian across 17 deals during the year
2017. Other sectors also proved more effective In attracting the verture eapital to the tune of 18% of the overall value, accounting for US % 4.7 bilfien across 37

deals. The sectors like technology, health care and retail and consumer have attracted investments ranging from US $1.8 billion to US 5 0.8 billon during 2017 in
India.

SECTOR WISE DEAL SIZE-RECENT TRENDS

The experts have observed that the Indian VC Industry has passed through three distinct phases in the last decade. The first phase refers to the period from 2012
10 2015, which was called as “Growth Stage”. The second phase refers to the periad of two years, L. 2016 and 2017, called a3 "Maturing and Maderation™ period.
The third phase refers 1o the years 2018 and 2019, called as “Renewed Optimism® period buoyed by marquee exits for investors like Flipkart, MakeMyTrip and
Oyo, and a strong start-up actlvity In new sectors such as Fintech and Saa5 along with market depth in e-commerce.

An attemp! is made to present the average deal size by sectors during the third phaze of passage of Venture Capital funds in India, The details are presented in

Table 4;
TABLE &: THE AVERAGE VC DEAL SIZE BY SECTORS DURING THE 3*0 PHASE IN INDIA

Average Deal Size [58) [ No. of Deals

Sectors 2018 2019 2018 | 2019

1. Consumer Tech 116 16.9 188 | 216

1. Fintech 14.3 6.7 71 609

3. Software/5aa% 11.9 12.1 a0 B3

4. B2B Commerce and Tech | 13.2 16.8 38 82

Source: Bain and Company (2020] India Venture Capital Report-2020: Perspectives an the Funding and Start-Up Ecosystem, p.10.
It is evident from the Takle.d that £3.3 per cent of the venture capital investments was concentrated in four sectors like Fintech, Consumer Tech, B22 Commerce
and Tech and Software/Saas. The sector- Fintech was the largest sector accounting for approximately 36.8 per cent of the tatal investments with 609 deals during
the year 2019 followed by Consumer Tech and B28 Commerce and Tech,

GROWTH IN START-UP ECOSYSTEM . . :
It ks well known that india has the best start-up ecosystem. A number of Inltiatives and pollcy changes like Startup India, Atal Innovation Missien, Digital India and
assistance through SIDBI have created a congenial enviranment for Start-Ups and Venture Capital growth in our country. The estimations revealed that the na, of
start-ups hawe grown at the rate of 17.0 per cent each year from 2015 onwards. The estimated trends in the rapld growth of Start-Up ecosystemn In india s

in Table 5:
Fo. TABLE 5: GROWTH IN START-UP ECOSYSTEM N INDIA {In 100K]

Year | Mo. of Cumulative Start-Ups | No. of Funded Start-Ups |
2015 | 51 36
(2016 | 61 46
017 | 68 5.4
018 | 75 60
2019 | 79 64

Source i : ding and Start-Up Ecosyitem, p.22.
; venture Capital Report- 2020: Perspectives on the Fun

: nl::lll.I ;“m:’:'f:!’[:f::] :;dc:muladvl start-ups has increased from 51 to 79 (100K, indicating a percentage In:rns:ucigu.s par cent in
;:;:m p:;:;“;fml::;:r :I-;: r:n of funded l-lll‘l-u ps has also grown from 3.6 10 6.4 (100K) Indicating 77.8 per cent of increase in 21019 over )

over " 5 . 8

IMPLICATIONS OF COVID 19 FOR VC FUND5 Capital funds. Venture Capital Investments i the present financlal year are found dropping Interms

eniure .
T o il h“l:lm l:mmnﬁ T:;:ﬁ::; plcture {or the first hall of 2019 and 2030k presented to estimate the impact of COVID 19 on Investments
of no. of deals and value of inyestments.

9.
by venture capital funds. Table & presents the impacl af COVID 1

CamScanner



VOLUME No. 10 (2020), ISSUE No. 08 (AUGUST)

1) Development Capital
2) Expansion Finance
3) Replacement Capital
4) Turn Arounds

5) Buyouts

1) Seed capital and Research and
Development Projects

2) Stant-ups

3) Second Round Finance

Early stage financing stage need seed capital and the financial risk Increases progressively as the research phase moves into the development phase. Venture
capital s provided to undertake these risks and make Ivestments In RED projects which promise higher returns in future, Venture Capital is necessary for start-
ups with inadequate finance to commercialize new technology and resultant products. Secand round finance meets the financial needs for a company at the stage
when the product was launched in the market and has not earned, Adequate profits to attract new investors,
Later stage financing includes development capital ta purchase of new equipment plant, expansion of market and launching of product Into new regions and laan.
Expansion finance focuses an low risk ventures. Buy oust refers to the management control by creating a separate-business by separating it from their existing
owners. These buyouts include managemeant buyout (MBO:) and management buy Ins (MBI]. Replacement capital Is another aspect of financing is to provide funds
:ﬂ'i:::;:ﬂhiﬂ of existing shares of cwners. "Tum arounds” is a form of venture capital financing which invelves medium to high risks and buying the control of
pany.
The venture capitalists evaluate technology and study potential markets besides considering the capablity of the promoter to implement the project related to
early stage investments, They examine new markets and track recard of the business in the later stage investments.

TRENDS OF VENTURE CAPITAL FINANCING IN INDIA
An attempt is made to anakyze the trends in Venture Capital Investments made in India during the period 2010 to 2017, based on secondary sousces of informaticn,
The trends are presented in Table 1: i

TABLE 1: TRENDS IN PRIVATE EQUITY/ VENTURE CAPITAL DURING THE PERIOD 2010 TO 2017

I_‘!'g-ir Value of Deals (US % milllon} | Valume of Deals {We. of Deals) ;
2010 | B430 3172
2011 | 9641 445 1
2012 | 7546 416 i
2013 | 5116 137 I
2014 | 11683 470
2015 | 19635 67 . Ll
2016 | 16203 588
2017 | 26458 535
Source: EY (201E) PE/VC Agenda, india Trend Book-2018, p.13 n
The data presented in Table, 1. reveals that during the period 2010 to 2017, there was a significant increase In the flow of Venture Capital Investments as well 2
i the na. of deals, The value of deals which was US 5 E430in 2010 has remarkably increased to US § 26458, with a simultanesys increass In no. of deals from 372 -1.
to 595. The year 2017 was treated as the best year in terms of the value of PE/VC invedtments, as the overall underlying trends of deals besoming larger snd mare J
comples.
However, it was observed that the impressive growth in abisolute terms was due 1o the large deals by Softbank from its gigantic LSS 100 bllion Vision Investrent ]
Fund. In 2017, Softbank made investments worth of USS 5 Billion in the Indian market and mast of these investments have flown from Vision Fund, particularky X
for e-commerce Company, Flipkart and also US & 1.4 billion investrnents in Paytm and the US 5 1.1 billicn investments in Ola Cabs along with Tencent. o
A BIRD'S EYE-VIEW OF OTHER DEALS ;
An analysis is also made 1o present the other deals and their volume particularly covering start up deals, buyout deals, credit deals, growth 2eals and PIPE deals
and their respective values of deals during the perlod 2014-2017 In India. Table, 2 presents these details, c
4
TABLE 2: OTHER DEALS AND THEIR RESPECTIVE WVALLUES IN INDIA DURING 2014-2017 !
5. Inwestments in 2014 2015 2016 2017 :
No Wo. of Deals | Value {USSE) | No. of Deals | Value (USSh) | Mo. of Deals | Valug [USSh) | No. of Deals | Vahse (US5h)
1 Start up Deals 253 L7 54 4.8 300 2,1 arz 3.5 |
2 | BuyoutDeals | 11 13 23 3.0 23 ER L] a2
3 | Credit Deals 24 0.6 5 11 65 a8 57 15
4 Growth Deals 121 6.6 213 B.5 160 5.7 159 13.5
5 | PIPE Deals | 81 16 42 23 34 16 42 i8

The following observations can be made from the data presented in Table 2:
The start-ups deals have recorded highest growth in 2015, with a drop to 300 deals with a value of US § 2.1in 2016 from 454 deals with US 4.8 billien. E-

Source: EY (2018) PEAVC Agenda, India Trend Book-201E, p.16-18

1)
commerce was the sector which has recelved the largest amount start-up funding at US 5819 million. -

2] Though the no. of buyout deals was 11 in 2014, picked up momentum from2015 onwards, registering the highest number of 25 in 2016, with a drop 10 25
deals. In terms of value of deals also the buyouts reglstered the highest value of US 3.9 billion in 2016, thought It was only US 5 1.3 killign In 2014.

3)  Credit deals, which emerged as a new mode ef funding In 2016, proved as a viable means of financing for the real estate sector, a3 can be seen from the data
that with 65 deals and representing the value of US § 2.9 billion In 2016, which has lncreased from deal value of LSS 0.6 billian In 2014,

4)  Growth capital account for more than 50.0 per cent share of the total value invested and the year 2017 was proved a5 the best year for growth deals which

has teuched the peak no. of deals with value of US $ 13.5 billian.
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taining the ven
ey coplian 1'|uu ERRIAl bk birg rreans that The bugmess wold be in fhe wefture £A0403
My b Ht b define their invesiments by the buskeest e cyele weed fingncing, itartun fegreing, meard age Fr:rrlr‘;
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& deal with Hied by e cytte of & business, some venture caprtalsts prefer to invest i startup comparies. fe i by M
teiond-tage financing for erpanynn purposes and Larme yeature apitatiits cnmeantiate walely on wipokying Pereds T5F

and potential for refurn, wm
management-led buyouty
The following three are the brosd types ol Venture Capluai;

TYPES OF VENTURE CAPITAL

-

* i *
Investment Banking
Firms

Private Venture ) Industrial Venture
Capital Partnership Capital Pools

The first type af venture capital (s a largest source of risk capital, aims at business which has the capability to generate a 3% return in investment each year. The
capitalist like to participate in the planning and management of the business for which funds were invested.

The second type of venture caphtal focuses on high tech firms or companies that use state of the an technelogy ina unique manner, which are expected 1o achieve
a high rate of suceess.

The third type of venture capital provides risk-capital for expansion and early stage financing. In general, venture capital flls the void between sources of furds
for Innavation-chiefly corporations, government bodies and the entrepreneurs) and traditional lower-cost sources of capital avallable to ongoing concerns and

expects to eam a consistently superior return on Inwestrments in inherenthy risky business ventures,

VENTURES CAPITAL IN INDIA

Ir India, STBI has laid down the activities which constitute eligible business activities qualifying far the concessions available to a recognized. Venture Capstal Furd.
SEBI (VC funds) Regulation -1936 defined venture espital fund 31 "a fund established in the form of or trust a company having a dedicated pocl of capital which
ralses maney through laan, donetions, issue of securilies or units 33 the case may be and makes or proposes to make Investment in accordance with these regu-
|ations.” In India, the venture capital funds are playing an important role in supplying management and marketing cupertise to unlisted, new and amall private
business especially in technalagy-oriented and knowledge-intensive business or industries which might have long development eycles and which usually do not
have access to conventional sources of capital. In India the activities of venture eapital funds include the provision of:

1] Seed capital for industrial start-ups.

7}  Additional capital to rew business at various stages of their growth.

3]  Equity financing or leverage buy-oul financing Lo management groups for taking over opther companies.

4)  Bridge Finance

5] Capital to mature enterprises for expansion, diversification and restructuring.

VENTURE CAPITAL IN INDIA
Though In India, a large sophisticated financial system is in speration, in additional to formal institutbons, informal financial institutions are playing a dominant roke

as sources of eapital. Vienture capital industry in India was intreduced through the budget speech for the year 1988. In callaboration with ICIC), the UT set up 3
venture capital fund of Rs.20 Crore for fostering industrial development during the year 1988-89, The UTI has launched Venture Capital Unit Scheme (WECALIS-I)
{o raise resources and with Rs 100 Crore, the second veniure capital unit was set up for financing Greenfield ventures.

fi 1585, the Risks Capital Funding (RCF) was sponsored by IFCH Lo provide positive encouragement to new entrepreneurs. It has provided risk capital and technology
finance under is roof (o inNovalive ENTrepreneurs and technocrats for their ventures.

The first private sectar venlure capital fund was set up by ANZ Grindlays Bank in India with an initial capital of Rs 10cr. In Banking Industry, the subsidiaries of S8
and Canara Bank have started the provision of venture capital funds for the development of industries such as watches, seamless metal ;;mtn; and e =

In addition to the regulatory mechanism of SEBL, the government regulations and policy are very congenial for the development of ...éﬂmr. i sy
sanctioning tas breaks and concessions Lo the venture capital funds and tax exsempilons under section 1{23FB) of IT Act. Howewver, such priv ,h::.::e :::E_::

1o shareholders of 3 venlude capital compary.

FINANCING THE INVESTMENTS TO ENTRE PRENEURS
Generally, the wventure capital provides funds for long-1erm under the following three modes of financing:
1} Equity
7} Conditonal Loan and
3] Convertible Loans
Under the abowe three modes, the venture capitalists provide finance lor investment Lo entre
prengurial ventures, particularly relat
nology, medical services, communiations, electronic components, and software companies. To maintain a balance “m"nh ; U 40 Uk sactry Whe Mlavech-
firms finance the fallowing stages of investment requirement risk and profitability, venture capital
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O St Bl 5 etk ABSTRACT
off prafectx/tosks posting e x ird largest on-line lobour morket according to On-line Labour indes Survey ond Indis-based employers represented 5.9 per centof
o i g for online labour of which 5.0 per cent were for software development and fechnology profects. The highly informail and micra nature of
oy proidies mpetus: L Tty enntia i pancunt employment opportunities. These forms of work have gained momentum la recént years with the
mﬁ "':LW and internatianal freefancing platforms. These trends show that the nature and structure of emplayment fn eur economy hos been undevgoing
’ nge towards mave independent, freelance on-line jobs. “Glg Economy™ 5 such @ new trend In the employment models i these days of digital
influences. The .r.'lrrutwr paper deals with this concept of “Gig Economy” with speciol reference fo our econanmy. The gig economy can be defined as “o free morket 1.1\’3
;"’"’" where organizations ond independent workers engoge in shart-term wark arrangements, Technalogy fhos fowered the barriers to entry so much that “gigs”
ove become easily occessible to on unprecedented number of people. Bosed on secondary sources of infarmation and statistics, this poper briefiy discusses about 1'“

the croghtiongt jobl morket and the Jab nacessities in the context of the present 4* Industrial Revolution. An ottempt is mode to discuss abaut gig and freelance work W
i India and gig werkers' earnings in Tu'? .10 countries along with India. Types of gig work rise of gig economy with its bgpad segmeéntation ond subsectars. Discussion =
wos olso presented m_gr the converging factors responsible for thrhving the gig ecanomy in our country, the mativetional factors octing as growth drivers of aig o
economy. The high paying tech-sovvy gig jobs In odvanced countrics and In our country i ofsa present to provide @ comporative picture of gig works. The paper

concludes with a remark for the necessity of encouragement to be provided for the development of glg econamy, keeping in view the unemplayment rates bath in ¥
wrban and rurol areas with specific reference to women, ?
KEYWORDS

GIG economy, on-line employment, freelancers, independent work, growth drivers, mativational factors, unemployment rates. i
JEL CODES

032,122, Q55.

INTRODUCTION

has been potentially reshaping the employment landscape by generating opporiunities to eamn incame on-line and better matching of workers with oppar-
tunities through digital platforms. The demographic shift and technological developments that are taking place today are demanding rapid job creation to
be matched with workers and employers, These shifts are acting as patential drivers of creating opportunities for generating new, relevant and decent jobs for
the future of our country. It is argued that the present demand for jobs should be accompanied by the need ko create high quality employment epportunities in
general and for a5piring youth and women specifically. Digitalization and technalogical adeption are sound suppgrting the growth of decent jobs and greater
gconomic inclusion, since emp|wmﬂt.generatiun strategy of our country aims atinclusion of wamen in the labor market, to erase the gender-bias, which is both

3n recent years, the traditional job market and the work-dynamics have been changing allowing greater autonomy and fiexibility. The technologleal distuption

a social and econamic imperative.
Keeping the approach to strategy of economic development in our country, today, most of the companies are adopting industrial technology and machinery 10

improve the quality of their putput, to maintain their current market position, associated with qualitative improvements in supply-chain management as well as
are planning to introduce digital tools and services ko attract new customers.

{n the context of fast changing business environment and rapid develepments in techrology, it is necessary for employers to prepare for changes at the warkplace,
The experts have been observing that there are 10 important workplace trends that are taking place in our country and the companies are found preparing the
work force for the Tuture by embracing new developments in labor-market like “Gig-Economy”. Gig-Econamy conslsts the gig waorkers or freelance workers, who
work without the [rills and collars of traditional jobs, who are called as “Blue Collar Workers”. Defined as “Gig Economy”, this recent trend presents a distinet
strategic cpportunity for the organizations of the future, with a specific focus on “Digital Skills” and also on *Digital Platforms”. In other werds, the “Gig Econamy”
refers to "labor market activitles that are coordinated via digital platforms". Workers take on particular “gigs” without any guarantee of further employment, and
the persons who mediate in between these workers and employers, are called as intermediaries, independent contractors and not employers. Generally, the
companles operating these platforms are intermediarles, who enable purchasess to arder a timed \:im:l monetized task from an avallable worker, by taking a
commission, whenever the service is paid for or completer. The Gig Economy operates through two kinds of platforms - "Crowd Work” and "On-demand Work®
{Hunt et.al 2017}, Crowd Work refers to jobs which are commisshoned and r.afr'led aut virtually, via internet. On-demand work refer? 1o activitles which are gener-
ally organized through mobile platforms and the jobs are carried out lacally with the purchaser and the provider in physical prosimity. These jobs are also carried
out by text meisages or phene calls Instead of a mobile platform, Increasing access to Internet, increasing number 91' mabl'lz_ i_:nd smart phone wiage and improve-
ments in digital infrastructure have significantly influenced the proliferation of on-ling market places and transactions, facilitating 2 forward movement towards
physical world 12 the digital world. Social networks and cloud computing are found supporting the access to e-commerce transforming cross-border trade in

merchandise and services. ,
As a positive sign being driven by these gransformations, "in
Independent work 15 not new Lo pur country since we have th
our economy and this s reflected in micro-nature of grganizations of our cauntry.

*independent work™ of gig-based “freelance work”,

dependent work” {flexible work] has galned momentum, bath in advanced and developing countries.
& tradition of self-employment- the other term used for Independent work, Is deeply engrained In
In this sense, we can use the term =yplf-employment” as alternative term for

o TRIAL REVOLUTION |
The presen

ysical, digital and biological Impact factors Machine learning. artificial Intelligence, advanced robotics, cloud computing, the 1oTs, and block chaln etc,, are
physical, dig '
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evolved and employed for profoundly transforming the future and nature of work in developing and developed economies. Many traditional emphw 4:
tunities are found outdated and many are created newly influenced by these modern technalogles, embracing and Influencing the production Processes p, J;_:""
models, service delivery mechanisms, establishing a relationship between generation of employment, flexible working environment, autonomy in working ﬁp;:‘
tunities and decent remuneration to meet the Increasing cost of living. Under these transformative conditions, experts, economists, entrepreneurs, employm,..
medel strategists and technocrats are striving to analyze the Impact of 4™ industrial revalution and are arriving at different arguments and ebservations, wir, &

specific focus on employment conditions, job displacement and inequalities in labor market in the economies around the globe.
The I_Hhﬂﬂhﬂ'lk‘ﬂ employment models that were designed and evolved to suit the requirements of 4" industrial revolution, as they have though, Eronide
solutions ta Improve the low productivity and output in the key economic sectors, A varlety of strategies were designed for shaping the emerging technolagies 1.
play out in the complex socio-ecanamic and cultural contexts of work, among which digital literacy and ICT were recognized as the basic skills required in the
current environment of werk and to access the public goods and services.
Use of technelogy has become the major driving force for the present 4™ Industrial revelution to displace as well as replace the traditional employment oppary.
n!ti_us:' particularly In India, Of late, the concepts ke "Uberization”, “Gig-workers” “Independent work”, "Freslance Industry”, “On-demand Jobs™, “Fleible Seafy.
Ing”, Leased work” and "On-call Werkers” are gaining currency In advanced as well 35 advancing econamies. Independent work Is on the rise In many advanced
ecencmies of Asian, European, North America, Africa, South America and Oceana economies, Asian economies are providing gig work to the estimated tune of
E_!.l:l percent, 18.0 per cent In European ecanomies, and 16.0 per cent In Morth American economies (On-line labour Index Worker Supplementary-2017), These
g'sd:"rke" are faund engaged in software development and technolagy, creative and muttimedia, sales and marketing supgort, writing and transtation, critica)
AR a'ta_ éﬂtwland professional services. According to the On-line Labour Index-2017, India is the largest supplier of anline labour and also traditional outsourcing
d&E;IH'IEIIEIﬂ-. Itis estimated that 24.0 per cent of workers are gig warkers in Indla, followed by Bangladesh |16.0 per cent), United States (12.0 per cent), Pakistan
(8.0 per cent), Philippines (6.0 per cent) and UK (5.5 per tent). There are four largest enline labour outsourcing platforms namely Fiverr, Freelancer, Gury and
EZI:;:mHa:? .:hh;: are English Ifnguagz pIaU'urmi, covering 40,0 per cent of the global gig labor market for platform-based online work. Research efforts
Aball understand the “Gender-dynamics* of Gig Econamy for identifying the existing critical knowledge gaps, which are useful of poficy makers
fgail Hunt and Emma Samman, 2019). The research findings Indlcate that a smafier proportion of women than men are involved in gig work; less regulary work
than men and are mare likely exit the gig economy. van Dorn (2017) has analyzed that the gender, racial and class inequalities were acting as dragging forees in
the low-wage gig workers. It was estimated that the propartion of wamen in the gig economy of US accounts to 33.0 per cent to 55.0 per cent, in UK this proportion
works out to 31.0 per cent to 52.0 per cent, Germany [39.0 percent), Sweden (390 parcent) Austria (41.0 per cant) Switzerland [43.0 per eent) and Netherlands
(44,0 per cent). The evidence suggests that in rmany of the economibes, women eam less than men through gig work.

MATERIALS AND METHODS

The present paper is exclusively based on secondary sources of infarmation cal'ected fram different national and international published reports, research papers
and newspapers, The primary purpose of this analytical paper is to explain the concept "Glg-Eeonemy®, fts features, segmentation, nature of jobs and Income
offered in general and ia aur country in particular, The paper focuses on the following ohjecthves:

1. Todefine and explain the concept "Glg-Econamy”, its types and segmentation.

1. Tolntroduce the rise of Glg-Economy in India.

3. Toanalyze the Motivational Factors that drive the performance of Glg-Econamy In India.

4. To present the estimates of income offered for the Gig Jobs in Indla,

RESULTS AND DISCUSSION

GIG-ECONOMY AND FREELANCE WORKERS IN INDIA
The terrm “Gig” refers to the concept of “engagement’ coined during the Tinancial crisis-2009,, when the unemployed made a Iving by “glgging” or working In

several part-time jolss wherever they were avallable and they could. It was ohserved that “Gig-Eeonomy” was a sharing econamy, open talent economy, freelance
economy and also on-demand economy, representing the new paradigm of wark. Gig werk is characterized by the prevalence of short-term contracts or freelance
wirk as contrary to the permanent jobs in the organized sectors, Technology has been playing an important rele in gig-econamy as a new business and empleyment
model. The current cutting edge digital on-line platforms alang with the profiferation of mebile and smart-ghane penetration and application are treated as the
impertant Influencing factars for thriving of this gig-economy. By these digital alds, the work assigned to a professional can be eompleted within the scheduled
tirme and has the flexibility to choose location of the assignments and areas,

Gig economy which is also called as “Flex-economy™ or “Muobile Economy” is among the fastest growing employment trends in India slong with advanced countries
during the recent years. The Global Gig Econamy Index-2019 published by "Payoneer” obeerved that among Top-10 countries, India is emerging as the 3" largest
on-line labor market and the “On-line Laber Index Survey-2016° estimated that Indla-based employers represented 5.9 per cent of all projeets/tasks posting for
an-line labor of which 45.0 per cent were for software development and technofogy prajects. The Global Gig Economy Index-2019 also shows that India occupies

T™ rank in the yvear over year revenue growth of gig workers engaged In the economy, as shown in Table. 1.

TABLE 1: TOP-10 COUNTRIES WITH HIGH GIG-WORKER EARNINGS AND REVENUE GROWTH

Rank | Country % of Yo Growth In Revenue of Gig worker earnings
1 United 5tates of America | 7.0

2 United Kingdom 59.0

3 Bragil 48.0

4 Pakistan 47.0

5 =LUkraine 36.0

& Fhilipgines 350

7 India 29.0

B Bangadzih 7.0

9 Fussia 20.0

10 Sarbia 15.0 1

Source: Payaneer {2019} Repart on The Glabal Gig Ea:nnnrnsflndu'!ﬂlﬂr_lﬂ-i

it is evident from the data presented in Table.1 that technology has made easier than ever for individuals to get "":"E?“d earmings by f“F’E':ﬂ ‘;;;“d::"!::
profitable gig-work and received favourable rewards. The data shows that India got the 7" rank in terms Yol growth hslrﬂr:ﬂ?n:;ﬁ:t::ﬁ#:{ﬂ Dﬂ:ml -
among the top-10 countries. However, it is 3o be noted that India has to make sincere digital E’Hﬂf‘ﬂ_‘tﬂ touch tha ::“;":‘ g ATt el e
well as the rank of USA (78.0 per cent), As an effort to improve the earnings from gig work in India, it is to b*: not l'fﬂ":“ ':hn:l;evdupmmtdglawﬂfh
nummber of solopreneurs, micrapreneurs and our country has to provide the congenial business and technelogical ervisonment for
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GIG-DIGITAL PLATFORMS

it is to be observed that gig-digial platform can be categorized Into two main types

Iy Indlla as shown in the follawing diagram-1.

DIAGRAM 1: TYPES OF GIG-DIGITAL PLATFORMS

Types of Gig-Digital Platforms

Labour-based Platforms

The labour- H
T the;rml::::rr:i;:?:;aﬁeu to provide activities and completing tasks assigned (U
modets of work and E‘mp’lwmer:.t Thi::c :-:: :?:;:':fp:gfms ol o e .
+ . - aPms represent glg toonamy 3% a broad
mﬁﬁ:ﬁﬁ:&iﬁ::ﬂ:ﬂx“ newvel organization of digila!wufkm,distrihul!ﬁ across
i b ey s e rise amd ad-_ra noement of technology has given people mar
oS erce websires_hlre Amaton, Flipkart, Alibaba and Shop chue et
o hmhmm , Getmeeaxperts.com etc., are providing work opportunities for any one with specla
needs.
SEGMENTATION OF GIG ECONOMY
pan chservation of jobs that are prowid as show

ed by the gig economy can be classified into twa TyRes,

DIAGRAM

ber, Ola ete, The
the glg cconamy from aCICma

the econamy and ofgan
g options |
, have proved that an
lized knowledge and skllts by

2: TYPES OF 1085 AVAILABLE [N GIG ECOH

Mset-based platforms J

tiorms aflows people to rent
ket to B2C market with new
the digital universe of the
rask markets and network
fwork they can do In the gig econamy.
merchant and portals
them with companies

asset-based pla

nating fram
lzed through

umbrella term arigl
n the kinds @

yane can become a
connecting

a below in diagram 2.

-

oMy

Types of Jobs Provided by

GigEconomy

Life-time Jobs

Life-time fobs mean sho
h onky 1 or 2 haurs of wir
gs, content writing. wirtu
IT infrastructure, mMan

[ifetime jobs as well as short-time jobs.
L and offer future opportunities. Work wit
of digll:all-.--sklﬂrd jiobas ke creative SETVIE
atian, anficial intelligence, ioT, ML,
and date assembling i,
anect indiv

Gig econarmy provides both
wark Nexibility, pay very Wt
job options compilse a variety
sulting, software development, autom
yehides, PR and Branding, project management

]

iduals seeking jobsfservices

rt-term projects and
king represent s
al assistance, engineering
agerent, sales and rmark

#
Short-time Jobs

which ghve provide jobs with independance and
hart-term jobs with good rermuneration. The g
and architecture, accounting and con-
ating, civil BIM, automabile connected

with thase providing jois and services, fueled by intermet

All the medern i business affers on-line applications to €0
startups and & majority of talent managers are found leveraging E'E workers in their teams and departments, to drive efficiency, innovation and competitive
advantage-
RISE OF GIG ECONOMY IN INDIA
The Incentives, SChemes and financial assistanceé provided by Government of India and the creation of SEZ culture, start-ups hawve flgurished in India and 70.0 per
cent of the corporate were found using BIE workers for solving argandzational lssues |t was reparted by HR prnfessiunalund independant cansultants interviewed
that gig workers Were found very useful for supplementing the ckills of the existing workforce, reduce the cost of production and fill the temparary vacancies in
the ﬁrms..’urxanlmlnnsfenterprises. The gig workers containing seil-employed, frelancers, independent contributars and part-time warkers, though represent
very much fragmented, got recognition cross the globe in general and in India in particulas and emerged 35 3 modern workers -ecanonmy. wherein workers coms,
ig and leave.
fﬁndia during the last five years. a large segment— about 81,0 per cenl— has jolned the gig ecanomy. Delhl accounts fior 43,0 per cent of glg workers, recognized
25 the biggest hum followed by paumbal with 19.0 per cent and Bangulury with 1.0 per cent.
gesides the above mentioned e types (a8 shown i Dig:2], the EIE sconomy can be segmented into the following & irmportant categories and with a broad
description of each segment i presented in Table. 2 .
TABLE 1: BROAD SEEMEHTM'IDN OF GIG ECOMNOMY WITH ITs SUB-SECTORS IN INDIA
5 Mo, | Sectar Description Subsectors included __.|
1 Asset-Sharing Cervices Digital Patforms That facilitate snort term P2P rentals Hom-sharitg
of one cwner's {or freclancer) property o anather [n- Car-sharing
diwldual Boat- sharing
Parking space-sharing
piP Eguipmem-sh:rlng [
= | Transport-based Digital Platforms That require a freelance driver to Com- Rlde-sharing-
Services plete the requested {ranspart service Car pooling
pestaurant Delvery
coupled with guld! skills
T'_- Professional cervices Digital Flatiorms that connect freelances directly with Maragement skills, Business work, Designing Coding,
pusiness to com plete projects writing/ Translating, Artlficat InteWligence, ICT, Cleud
computing, Robaotlcs ERC. ]
4 Handmade Goods, Household Digital Flatforms for freelancers 12 sell homemade | Home services
and Miscellanecus Services goods/crafts of offer on-demand services for house- | Baby sitting
(HGHM] hold related jobs. Handicrafts
Tutorng
et Services and Miscellaneous services el
Cource: Master Card and Kalser Assoclates: [2019) Report of The Global Glg Economy: Capitalizing on 45008 Opportunity.
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THE CONVERGING FACTORS o ¥
According to the report produced recently by BCG Hendarson Group, the fallowing are the factors that are pulllng the gig workers 'ﬂ'"‘a"'d‘_ﬁli etanomic Wi,
1. Conirary 1o the mature ecenomies, {1 to 4 per cont), 2 high proportion af more than 30.0 per cent of workers were found preferring the use of gig work
platlorms,
L. Job-seekers are entering Into gig econamy In each and every Industry as freefancers,
3. There Isa shift In the prigrities mang workers towards full-time smployment as only 20.0 per cent of the freelancers preferred the fulltime employment,
4. The glg work platfarms are targeting at workers with 3 speciflc level of expertice as well as management consultants, software developers and willnpsg
workers with sophlitlcated madern skills,

5. 400percentof the companies, which have absorbed glg workers who have satisfled the characterlstics of gig work reparted that the gig workers have cteg

2% 3 complementary source 1o their fegular workfarce and the labour praductivity In their firms has improved.
THE MOTIVATING FACTORS

E

According to the recent Teparts on Glg Eeonamy, the fellowing factors can be listed as "grewth drivers” for gig economy in india as shown in Diagram

IAG ; IG E
Growth Drivers for the Gig Economy

The rising
cost of liv-
ing

Evolving Socal Increasing Digiti- A Cultural shift em-
Attitudes about 2atlon Rates bracing a “flexible"
FP2P lendin I} work-life environment

With the advent of gig economic activitles, malor portion of gross val

market, offering a greater diversity of services 1o customers, thus enabling the digital industry 1o tupand and mature. The above flow-chart explains the impaortant
mothating factors, which acted as the growth drivers for the glg ecenomy and for its enpansion. In recent ¥ears sharing personal items has basn accepted and
there Is a shift in saejal attitudes that gre encouraging and facilitatlng of sharlng underutilized as well as unutilized assets for profit.

Many digital lending and p2p lending platlorms like Lendbox (New Delhil, Falreont [Gurugram), Lending Kart {Ahemadabad), Finzy (Benguluryl, 12 Funding (Mofda),

k-Lend {Hyderabad), LenDen Club (Mumbal), Palsa Dukan (Murnball, Aupee Circle (Mumbal], Monexg [Murnbal], Cashkumar (Benguluru) ete., have besn attracting
the customers by providing an anline marketplace ta lacilitate Peer-to-peer lending by bri

nging together borrowers and lenders. The eansumers are aksg activaly
engaged In this lending activity,

The recent trends in rapid smart phone adoption and Increased BCcess to internat are found expanding the numbaers of eligibde glg freel
smart phone users is estimated 1o reach 442.5 milllan In 2022, which was 132,48 milkion In 2015, There are 1026.37 million active mobile phone usert in aur
country as on 2018 with 26,36 and 4G networks, It is also estimated that eur eountry occupies 22 rank, after Ching in the rumber of internet users which was
estimated as 560 million and on an average 310 milllon people In Indla are spending time with social media accaunting for an average of 17 houre perweek. |tz
found that 80.0 per cent of the aduits in oyr cauntry are: having at least one digital financlal account and according to IMD World Digital Campetitivenass Ranking
far the year 2019, our country occupied 44™ place with the Improvement in tarms of knowledge and future readiness 1o adopt and explore digital technalogles,
Itis also observed that work-life adjustments have been considared as important and a cultural shift has been taking place towards embracing a flaxible enviren-
ment altering the workers expectations of 4 typleal 8 to 5 work day. It Is also true that in recent times, the eost of living has been Increasing alarmingly clubbed
with a shrinking share of middieclass familles, which Is compeliing tha ernployed lower to middle class 1o pursue the sources of supplementary Income by engaged
in pari-time jobs to earn income threugh gig work to satisfy the needs and demands of tha family members.
It is beyond doubt the all the above discussed facts are motivating the people with skills and expertise to pursue the Big economie activities as the bast option.
NOT SIDE-HUSTLING WORK

Many workers feel that gig work s a part: time work which offers low Income and they are not lucrative, It is a Wrang notion and & mistz ke, The tech-savvy attitude
#nd the skills and expertise fetches high ameunts of Income by serving a freelancer's aption, The study of “FitSmallBusiness.com® observed that the following ara
the maost lucrative options for Elg tech-savwy workers. The following Table-3 presents the jobs, thelr description and the income that can be earned

arcers, The number of

TABLE 3: TECH-SAVVY GI5 JORS AND THE INCOME OFFERED

E. Narme of the Income offered | Deserlption of tha loh
Mo, | Tech-Sawey Gig Job per Hour
1 Deep Learning/ Artificlal | $115.06 Self-Teaching systems, Machine learning, data sclentists, soltwara engineers ate,
Inteliigence
B Block Chain Aschitecture | §87.08 Technology used to power, cryptocurrencies, digital currencies etc,, It is 2lso known as cloud campu-
- ting, In which wsers share data on third-party servers via Google and Micrpsaft,
El Robotics S 7746 Includes mechanical and electrical engineering and companles are expanding to develop devices in the
medical and surgical fields.,
4 Ethical Hacking/ $66.33 Skllls In coding and programming systems-securlty professionals and Penetration testing,
Penetration Testing r
5 Bit Coin /Cryptocurrency | 56537 Ability to bulld automated payment 1ools using altcolns are sought after, Inchuding to integrate bitcoin
Payment technology Into exlsting websites and apps.
& Amaion Web Sarvices/ 5510 Speclalization In AWS Lambada writing and load eade for lambada
Lambada Jobs
7 Virtual Realiry 5018 App designing to create digital content that combines visual and audlo o create an interactive warld In
3 user's environment, including Development of Algorithms and 30 modeling and Scanning languages,
B Reactls Developers 54075 Companies like Yahoo, Alrbinb, and American Express rety on React ta allow consumers to rmiake multiple
stlectlons on a page (the number of bedrooms in a rental, for exarmple] without needing to reload It
9 [ Final Cut Pro Editor 53712 This professional-grade software allows cutting vides clips, altering pace, Integrating muslc, edlting
scenes, nserting transitlons, and more. As an editing freelancer, a gif worker can find work in almast
L professional figld,
10 | Instagram Marketing 53123 ﬂ-:?rnﬂrlm'!r and influencer, a Gig worker connects the brands and advertises their products through
e Photos for an agreed-upon fee.
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In country the unemployment rate s estimated
a1 7.9 per
'mmurd 25 8.6 per cent il was 7.6 per cent (or ru Eent on Ja% o
the jobt for the people entering Into labour miﬂ::'ll ':;::""M‘-N RO through this unempl
Jateon [2011 : 3, 7 '3 u
rotal populat (2011} and by 2020, they are predicted to m 1115 10 be observed hat m“‘:fl‘:i ol rates, It 1 b be noted that aur "rl...m unerrgleryrmant rate way
titute Il'ﬂlll"lli 40 per cent of Indla’sy labor IQ‘T‘E‘[‘ ha g up & third of e "-‘?'Jl'l-tl\f"i o age group ol 1%5-J4 yRare oo BRI Rl akila
The World Bank recently estimated that our tﬂum.p:. = ':':nn unemployment rate of 12 per population. The yoath poputation wl::mm. ity ek o s
1o generate jobs In different sectors of our u::n s 10 create 8.1 million jobs o year twﬁl T“d the unermployment Fate aman *:: 4% Uovs of 30-34 yeers
4]u] : 0 ma f the e
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G e is analysis is to present the innovative aspects of the thermal radiation and velocity
AbstractSue I::} s:dfdz;tciitdl::?u:z c%ﬁr:ts on pEﬁSt[llliE fiow under the influence of hall current through a channel.
mndrorder 5 ;P <o feind for the pressure gradient, pressure rise and temperature. An impact of dissimilar goveming
Analvtical resu ;S liberated and illustrated dizgrammatically through a set of figures. It can be seen that the fluid flow of
parameters was del dient reduces with an increase in second order slip parameter, We perceive that the pressure rate
the axial pressure gr2 4::‘: and peristaltic pumping regions whereas the pumping rate increases in co- pumping region
diminishes in Wﬁiﬂ;d o rdfr slip eter. It can be seen that the temperature of the fluid reduces with an increase
with an increase in e

in second order slip parameler. | |
:’ ds: Thermal radiation, Second order slip boundary condition, Hall current, Porous medium, Rotation.
eywords: :

1. Introduction

' i fluid transport in many biclogical
i i be one of the major mechanisms for g
istalsis is w to physiologists to
Peristalsis is well known

eralii i been done for a Newtonian fluid. Such a]:-pmch_u true in ureter
SYsIEMmS. 5‘“”.' works aboul Ptz':;l::a“m&:;::zno?a;;fsmfsis in blood vessels, chyme moment _[n the IIIIII.‘:'HII;IE. s::n:n
but it fails 1o give an "d‘q"“f. the male reproductive tract, in the transport of spermatozoa and in !J1¢ cervica ta.n:; .hn
transport in ductus elTerentus a.- ch varies across the thickness ul: the (llm:t. Also, the assumption lh_::t_muflu o IIu:
these body organs, the ﬂu:dr ;ﬂﬁ:w{miﬂ" fuid is not trug in realiy. .Wlllll all these facls in mind, it uh-: car:;; .
physiological fuid bu!mv: ike ! way of properly describing the !!crrsmluclﬂuw.lmll.'m!l literature mj: ! tbF oy
viscoelastic rheology is the curr;c cus [1-6] and seve ral other therein. Acconling to De Vries et nl_. [T].llfyu s o
analysis can be found r‘ralm the re c::iilnfiit*ﬂ'l"’ maotion and therefore these contractions of the uflcnr;]: wa Ihm:.}& :;; i
that myometrial contractions are p directions. 1leat transfer is n natural process which occurs quite often :r: Aol
in both s-}:mmgtrir_‘ and a_sjrmn!:trlt d air conditioning, chemical engineering, metallurgical enginecring _t :.nf h';;,h .
power engineering, rcfrlgcmll_‘-'":iu:::riﬁ Heat transfer is the twansition of thermal energy from ::hﬁs;::;'m o i
- also widely used in _pam‘:liﬁ |::w=r un;pemturc- The transfer of thermal energy continues until the obj
temperature to & region
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apureach the etate of thepmy) equilibinm
nﬂ““nm' hae phycal IT-‘Irm?i“F ll“”f"‘f i.l it relatey) I: :::':1:“““” by heay Mo ¢y
ﬁmf‘""'ﬁ ol “.““m 1 given by Cowling 18] Tain Haty I.;mmhr" Tnkity enti,
: of an electric fiehd it of the form Ajay Ahmay Dar an | II!I"MI N ey ril'ﬂ o
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- _th"l-h.’qh!l‘ llﬂ] i A review Paper I

; A Do) f
1 . explained iy otAtion u.-ITEI W an |
melric channel with the gravity Reld T

prami

€ on pepigpat. ... g
Asawartlayar ot ) T Petistaliic 1.
pedsting channe! “m,i" the impact of convective h.—..nn:l.ﬂ]r' L[nn.|1ir:i|£:”m-n" "_"E perivy “fey
gutioa 00 peritaltic tmnspant of Jeflrey Muid stuied by Waatetal 113y COhined effecty o
L Iy Noor Saced KI )
1.16). Recently roaaced K
amegts |1°

an el al. |7 : relevant stucjes
b bk e [17) studied the hall current gng
ohwdrodynamic mised conveetive heat and TASS frans for and thermaphores

T thin film flgw, :
I'lni time. in this paper we aim fo mvesiigate effect of the secong slip on the F';ri:t:;:'i:“;rm n“hm- tudies an for (he
the impact of thermal wadiation and hall cyrren through 5 channel. §| oW of physinlagies) Miich oy
d.w.ﬂ by Nandeppanavar ct al. [15]. 'I'urk}-inmmg]“ | - tence, we facus here g
PLE B

Sl 19]. Rosea ang p 0 ike problem
 condition on :h“_ peristaltic flow of Nanofluids in an ﬂs}'mmnlli: Firffﬂcfgiiﬁ.f : Lh; WFiMHY i
Abdchalim Ebaid (21]. Yaging Liv & Boling Guo [22] spugi sed by Emad H, Aly gng

] Maxwell MHD fluid, ¢ by effects of second-order slip on the flgw of 2
fractiona

it effecty on

7. Formulation of the problem

; Log o id flow model of an incompressibls viscous fluj :
Consider the physiological flui d P iseous fluid through a channel ender the impact of

§ order velocily slip boundary :undn_mns and hall current. A uniform magnetic field By is applied in the u-.;:':w;
direction to the flow, Fig.1 shows the physical model of the problem,

The geometry of the wall surface is labelled by
Y=H=b +a5m[-2—;-{l’ -r:!]] (n

In the above equations, a is the wave amplitude of the peristaltic wave, ¢is the wave velocity, b is the mean halfowidth
of the channel, dis the wavelength and t is the time
The transformation between these two frames is given by

x=X-a,y=¥,u=U=c, v=VF and p(x)=P(X,D)
Where (u,v) and (U,¥) are the velocity components, p and P are pressures in the wave and fixed frames of reference,
respectively.

v

M

e ) L

T ITIT T

By

N

Fig. 1. Schematic diagram of the physical model
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Introduction

Ahmadi and Gerold[1] studied on the influence of flow rate, flow behaviour, and
particle attention on the heat transfer coeflicient of a CuO/water nanofluid cach experimentally
and theoretically and proved enonmous enhancement in the heat transfer coelTicient relative to
B2l comcentrations. Buongiomo [2] proposed an allermative rationalization for the

v bezat transfer coefficient increases, Hady et al.]3] explored with the flow and heat

Semsier cnarecienistics of @ viscous nanefluid over a nonlinearly stretching sheet in the presence
of thermal radiation. covered in the energy equation, and variable wall temperature . Nadeem et
ai. [4] introduced the modelling of a two-dimensional Williamson fluid for a stretching
sheet.Hayat et al. [5] modelled and analyzed by the usage of Rheological eapressions of
Williamson fluid |, the consequence of chemically reactive [low of nanomaterial, involves
thermophoresis and Brownian motion,

The intention of the present work js (o attain a numerical solution 1o the boundary laver
flow, heat and mass transfer of nanofluid over a cylinder with first order velocity and

convective conditions by means of the use of the fourth-order Runge Kuuz inteeration scheme
along with shooting process.
Mathematical Formulation

A regular two-dimensional laminar incompressible boundary layer flow of a Casson

Williamson fuid lowing upon a stretching cylinder with thermal radiation is regarded in this
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be denote the velocity of the surface, here @ > 0 s 4 constant quantity

nd s the charactenstic length,

[;r +!,w."r..-.:;]r >,

i

][ﬂ +!'J_E') 7 <,

In the above equation - :l}jrﬁ and “if denotes  the (i )munmp{muul ol the
deformation rate, T be the product of the component of deformation rte itself, ™¢ beacritical
value of this product based on the non-Newtonjan maodel, Ry be the plastic dynamic viscosity
of the Casson fluid and If"bc the vield stress of the Muid.

The governing equations of the fluid Now can be written as

E'.'L'. ﬁl" {I‘I

i
cu  du 1Yé&u 1éu in cud'u| of
U=—+v—=pu || 4= |—+——+ T T el —— g
] "[( ﬂ]ﬂr:’ r dr ;ll' r[“rJ ér ér’ ] Py @)

fx ar | rdrl ar r or T\ Br

1 [ i A
122 o]

where® and Vare the components of velocity of the fluid in the ™Y axes respectively, the

Hy
U.r = —1

1 is the kinematic viscosity of

[ oF &T\ a a( afr] { éC ar D, ("J?“ﬂ
i—+yV— |=——|r Dy——+ ==
L

electric charge density is o, the magnetic induction is™V.
the fluid, #is the dynamic viscosity, the density of the fluid is Prand T is the surface

temperature parameter. The tlemperature on the wall isTu and €. is the concentration of the

wall. &' is the stretching velocity, /. is the free stream velacity and the ambient is held at

constant lemperaure T, and constant concentration® . .9 is the radiative heat Mux. The
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thermal dilTusiviey 1y Lix :I e ratio between the elTective heat capacity of the
.5
_ s W . 25 )
nanoparticle material and heam capacity of the base uid is
. 1w L WX
U, () 0= L= e =k S (T = 7). air = 2,
| f1lar o (5)

W=0. T'->7  asrow

T+ is the radiative heat Nux and by using the Roseland approximation it is written as:
i —~a, A1
' 3k, &

()
Where @ the Stephen Boltzmann constant and the mean absorption coefficient are iﬁ‘t :

o + - - - . . . r
The term 7 | is written as a lincar combination of temperature. Faylor series may be used

: " -4 y ; i
forexpanding ™, about a free stream temperature I and deleting terms of higher-order, we

obiain:

F =417 =37

(7)
Then the radiation term in equation (3) converted to the following form
2y, 6z T} &7
o £ S (%)
Substituting equations (6) and (8), cquation (3) gets modified as
el 1 -] 3 Fped : -
el or loer T [L‘ loa 17 |87
M=k Ve = 4 : = + - —
5 or 3k fp( . ]r J e r E.Er{pfplr or
Sy a2 - o
+T Ung-i—r+£]$(£;—J +- I p{ﬂiJ +r’}'E"i-"]
CaaE T [T, M E o
| | Gy
== “_ 1= -
el '.-"":-"-'"}hu_-n stream function in the flow field. Here roor fr ok
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Theeguationo! continuty (1) catistied by the above Tunctions,

Uhe suitable simlanty transfonnatiens 4w constdered as

w(r=2) . [ r-1,
f— l _‘-h:. ]-I. '\:I_f \.‘..II_I}'I.H‘{:” _ﬁ_’_l

. . g i il 1
xyoep BoTe Apmrty, oG ara T, pha—t=, Pr=-t,
iu 1 ANT k& ")

s -_lrrj

Lsing these similarity rransformations, the governing equations (20, (3) and () aretransformed
into the followmg form:

1 4 l “"':""]}_,f " HI:J... _:I_ }...‘Iﬁ.,_ I,-u!_l‘#-p
fi} l J1

(1s 2yt nd f74 A1+ 2am) f° f"=0
(rn)

1]
| e

n :: REN{1+2ng )= :H!F'j

L Pr( £ [0+ Ecf "+ M Ec £ 4(1+2m)(Nb6'¢'+ Nm”}}#n“m

Here 1 is the Curvature parameter. M is the Hartmann number, the radiation parameter is Rd
_Pris the Prandil number, S¢ js the Schmidt number, the thermophoresis parameter is N1, NbB
are the Brownian molion pammeler and 4 Wicsenberger number, Now the boundary

conditions become to the following form:

fl0y=0, 10)=1+a, [I + ;:;]Jr"m;-. 7(0) = —Bi, (1 =00,

at =0, ’
fin) —»0.0(n) = as p—@

(1)
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. h, R ,'r;'ﬂ.
Bi, =—f— =2
il . L . f‘"lll w .
e o LT int-order velociiy is slip parameter, wia
N N = %L =
i, R Jiv
Bi,=—=— | . y . . -
I I s the concentration  Biol  number. F'he  <kin

hermalBist  number

: A/

. Nu * local Sherwood number™
ctoncoeficient ' the local Nusselt number*#: and the local Sherwos

3 v - - © 1 mas

eludied. These parameters denote the surfice drag, wall heal transfer rate and mass

Iransferrase respectively. The definitions of these quantitics are given by:

¢ 21 Ig
=— A ——
o T -T Y "
- - s (15)
nafied ], (&) h_;,-[l 16,7, ]{’af‘}
Inwhich ~ | glM\F) 4 e Na )
L:’.=‘J’:’..-'£'ir-:
] ET.F' -y
(16)

While the non-dimensionu| definitions of skin  {friction coefliciens, Nusselt number

andSheruaod number gre WTitten as:

F . 1) 3
Re! =11+ E I_f_.r"'r[IIL Nu, Re 7 = -(I + i.’i‘d 2,
/ + (17)
Be Eoix)x
Where o is the local Reyvnolds num e

Results and Discussion

This study analyzes the impacts of the importany physical paramelers on dimuhsimﬂv“
velocits, temperature distribution, and non-dimensional Loncentration profije, with the help o
the graphs and tables. To obtain the desired accuracy, we haye compared oy results wigh
previously published results by Gnaneswarg Reddy e al, [6].0ur resyles agreed with e
previous results as illustrated in Table 11he tollowing valyes are taken for imporan

paramctersn caleuliation,

MoRd s @ B B HaNiwNbe 2 0.4, Pre3 Ses o n 012
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Table 1: Comparson ofvalues of Skin friction coetlicient £ 700 with previenss (esulls, bt

At e o Nt = Sco Rd - P a0, Nhepotnon a0 i2
WA | {-3T'*_-".T-_T‘~.'_w-:_wi:li_ig;d_d;- _;.'.’. al. |22 E Prewent results
. | i | -1 = | -]
0.5  11.1180331 - | 11180312
10 14142135 [ 1.4140133
S0 124494896 T 2adia078
|

- ’_“_-_”__ d; 3166241 3166231

g —m———————— = — g s

M —— e

= 8= 0.1.0.20508 .
i - =
4] i z 3 4 s s 7 =
i

Fig.2 Influence of M on velocity profile.

Fie 2 exhibits the decreasing naturc aof the velocity profile S(7) and also the boundary

laver thickness for higher values of M . This indicates that the increase in M helps to thin of

the houndan layer. The velocity profiles exponentially reduce to zero at shorter distances from

the <heet for c_:muuing values of M .

P Apphied Science and Computations [0 LD TRiTL 1084



LTI

i, S
bk
ksl ][rlu.-i o o piep Jil['u.l”.l [T T I

e AnG ) 8

LT T [T L LLTTTR Wy il

Y shows 1, MBAT OF e |yt (TS T W -itric e g vebociny
Wil £ty A rhw

hp tlye Wivinhg

Vel gy Hl‘nhhlm.r loirge jy e

Pt gesy

aved by 1 Py
RO m

decreann iy thee PR ittbe ths i sreg d

he Sisted iim e fliaied 1 the lrwwfa:j- L ey
w i, %, thie Mgt i

i Bowyy E Clbey gy

Mittiom of 4 bt astiutey Fedtices, th
dmensionips, seligiry,

L

Fip g il

nee g /1 R iy [rreal iy

CS CamScanner



JASC: Joumal of Applied Science and Computations ISSN NO: 0022-1945

d L i i - L z . = - . - - - * - -
Fig.d explicates the mereasing nature of veloeity profile for rising vilues ol Casson

uid parameter.

e

A

.':? i3 1
= : = 0.5, 1.0, 1.2 1.3 |
r |
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2 i“

!

0k
u‘ : "
il 1 - k] 4 = '+ 7 =

u
Fig.5 Influence of 4 on velocity profile.

Fig.5 illuminates the effect the Wiesenberger number A on velocity profile. It depicts

the velocity profile increased with the increment of A,

0.3 . -

o = 05,08, 10,15

otr

[} s 1

Fip.6 Influence of ™ on velovity profile.

W -

4 r'l.
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Fig.6 explains the influence of first-order velogity slip parameter ol (he dimensiontess
velocity profile./ U0 The dimensionless velocity profile £'07) deereases with increasing
vitlues of the first-order velocity slip parameter

1.6 -

i =

(40}

Moo0,1,0,3,0.50.8

Fig.7 Influence of M on temperature profile.

Fig.7 represents the impact of the magnetic parameter on energy distribution. The effect
of magnetic field reduces the fluid velocity whereas it intensifies thermal boundary layer
thickness. Thermal energy is defined as an additional work done required for dragging the fluid
under the influence of the magnetic field. Thermal energy heats up the conducting Nuid and

upgrades the temperature profile. Thus, the magnetic field in the Now regime intensifies the

thermal boundary laver thickness.
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Fig.8 Influence of ¥ on temperatwre profile.

FFig.§ exhibits th

The energy distribution grows with increment in the v

¢ influence of the thermophoresis parameter on temperature profile.

alues of the thermophoresis parameter.

= P 0,505, 10,05

-y
=
w3
a2 b
(¥ ]
|TL.__..-_ S i i R :{
= 3 - .

Fiw9 Influcnce of @ on temperature profile.

locity slip parameter of remperature profile

The impact of first-order ve
t-order velocity slip parameter.

Fig. 0, the temperature rises with 2 rising in firs

is explained in
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Fig. 10 Influence of 7 on temperature profile,

Fig. 10 exhibits the influence of Casson fluid parameter on temperature profile. There

in temperature profile for increasing values of Casson fluid parameter.

[

I!i[ = (0.5.0.8,1.2,1.8

-
{1.3
2 4
(|
i) L.-_._-.-_ ___.-._.___._._...._.._.__:___,______.___ =T : p i
(] i 2
1

Fig.11 Influence of Bi op temperature profile,

[ : :mperature prolile. There
Fig 11 represents the influence of thermal Biot number on temperatu profile.
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Fig. 12 Inileence of I'ron temperature profile.

Ihe impact of Prandt] number on the thermal boundary layer is drawn in Fig.12 the
Prandt! number is a material property, This number varies from one fluid to another fluid. It is
verely proportional to thermal conductivity and directly proportional 1o viscosity. Increasing
values of this number reduce the thermal diffusivity. Consequently, the heat flows below the

thiid. And the thermal boundary layer thickness reduces with growing values of

ECONCLUSION
in the present chapter, the numerical investigations have been carried out the boundary
leverfiow, heat transfer of Williamson Casson nanofluid over a cylinder with first-order

it slip thermal and concentration Biot numbers. Discussion about the impacts ol different

ernerpingparameters on velocity profile S0 temperature distribution (1) _ theskin friction
C e fTicent. Nusselt number is done with the help of plotsand numerical results arc tabulated.

[he kev ofeervations of this stedyare shortly written as:

| memvelocity intensifies with increasing values of Casson parameler, Weissenberg number

{4 reverse behavior is found to be true with increasing values of Magnetic parameter,

v ature parameter. first order velocity slip parameler.

iy .~Il'u3| f'-|[||p|“_|||"",‘
155N NO: (022-1945
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st e.lk ns:-a.rchl : arniﬂtlma_miy explores on problems and perspectives of mathematical and stochastic modeling. There

]_3 ment of comprormse in mathematical modelling. The majority of inieracting systsms in the real world are for 100

mudiﬂ; ki - T:d”'d'" in their entirely.In this research paper an exiznsive discussion has been made on linear models,nonlinear

e Lalate m els.dfna:m_ & models. A mpﬂpamiw study is done between the pairs eaplicit and implicit model discrese amd
atinuous modsl deterministic and probabilistic model. In {his talk 3 briel discussion on different types of modzls has besn

proposcd and the concept of stages of model building is extensively discussed.Problems of stochastic model building &=

presented in & lucid manner and this literature is highly helpfiul for young researchers in stochastic modeling.

It{ngoﬁrfrdﬂjm and nonlinear model.Static and dynamic model.Model bulding Stochastic fing. Explicit and Tnnlicit

1.Introduction
Mo-dleliing is a cyclic process of creating and modifying models of empirical situations to understand them better
and improve decisions. The rale of modelling and mathematical modelling has received increasing aftention 25
generating authentic learning and revealing the ways of thinking that produced it. We review a subset of the
related literature; discuss benefits and challenges in tzaching and learning mathematical modeling activities and
implications for instruction and assessment as well as for research.

Models describe our beliefs about how the world functions, In mathematical modelling, we translate those
beliefs into the language of mathematics. This has many advantages.
(1) Mathematics is a very precise language. This helps us to formulate ideas and identify underlying

assumptions. ,
{2) Mathematies is a concise language, with well defined ules for manipulations.

(3) All the results that mathematic ians have proved over hundreds of years are at our disposal.
{4) Computers can be used to perform numerical calculations.

romise in mathematical modelling. The majority of interacting systems in the
real world are far 100 complicated 1o model in their entirely. Hence, the first level of compromise is 1o id:n}ify
the most important parts of the system. The second level of compromise concemns the amount of mathematical
manipulation which s worthwhile. Although mathematics has the puEmIlai o prave general results, these results
depend critically on the form of egquations US Small changes in the structure of cquations may require

i Using computers 1o handle the models equations may DEvEr

enormous changes i \he mathematical methods. LS .
but it is much more robust ageinst alteralions.

There is a large glement of comp

ODELING PRINCIPLES
i ing i ingi - ity that has both principle
Mathematical modelling 15 @ principled activity that ipl
i inci _arching or mela-principles
fully applied. The principles are over-art et
?:::rﬁ?zns :ndr;:irpuses of mathematical modelling. These meta-principles are almos

Methodological modeling principles

« What are one locking for? 1dentify the need fior the mn:d:.
« What do one wants to know? List the data we 2re seeking.
s What do onc knows? Identify the available relevant data.

What can one assume? Id

p 5 METIIDDOLDGICAL M
s behind it and methods that can be

phrased as questions about the
¢ philasophical in nature.

are also caprumd in the following list of questions and answers:

entify the circumstances that apply.

/
12867
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« How should onc look at this model? Identify the governing physical priru:iplcs._ _
¢ What will model predict? Identify the equations that will be used, the calculations that will be made, and

the answers that will results. .

» Are the predictions valid? [dentify tests that can be made to validate the
principles and assumptions?

» Are the predictions good? Identify tests that can
the initial reason it was done?

« Can one improve the model? Identify parameter values that are not
been included, and / or assumptions / restrictions that could be Ii
one can call “model-validate-verify-improve-predict.”

o How will one exercise the model? What will one do with the model?

This list of questions and instructions is not an algorithm for building a good mathematical model. However, the
underlying ideas are key to mathematical modelling, as they are key to problem formulation generally. Thus, one
should expect the individual questions to recur often during the modeling process, and one should regard this list
as fairly general approach to ways of thinking about mathematical modelling.

model, i.e., is it consistent with its

be made 1o verify the model, i.e., is it useful in terms of

adequately knows, variables that have
fled. Implement the iterative loop that

Having a clear picture of why the model is wanted or needed is or prime importance to the model-building
enterprise. Defining the task is the first essential step in model formulation.

If one finds that the mode] is inadequate or that it fails in some way, then one may enter an iterative loop in
which one returns to an earlier stages of the model building and re-examine assumptions, known parameter
values, the principles chosen, the equations used, the means of calculation, and so on. This iterative process is
essential because it is the only way that models can be improved, corrected, and validated.

3. CLASSIFICATION OF MATHEMATICAL MODELLING

A model which uses a large amount of theoretical information generally describes what happens at one level in
the hierarchy by considering processes at lower levels; these are called mathematical models because they take
account of the mechanisms through which changes accur. In empirical models, no account is taken of the
mechanism by which changes the system occur. Instead it is merely noted that they do occur, and the model tries
to account quantitatively for changes associated with different conditions.

The two divisions above namely deterministic and mechanistic / empirical represent extremes of a range of
model types. In between lie a whole spectrum of model types. Also, the two methods of classification are
complementary. For Example, a deterministic model may be cither mechanistic or empirical (but not stochastic)

One further type of model, the system model, is worthy of mention. This is built from a serics of sub-models,
each of which describes the essence of some interacting components. The above method of classification then
refers moreproperly to the sub-models; different types of sub-models may be used in any one system model.

Much of the modelling literature refers to ‘simulation models’

(a) Mathematical models may be classified according to the subject matter of the models. Thus one may have
mathematical models (M.M) in chemistry (Theoretical Chemistry); M.M in Biology (Mathematical
Biology), M-M in Medicine {Mathematical Medicine), MM in cconomics (Mathematical Economics and
Econometrics), MM in Psycholegy (Mathematical psychology). M.M. in sociology (Mathematical
Sociology), M.M. in Engineering (Mathematical Enginecring) and 5o on.

One may have similarly M.M. of transporiation, of uwban and regional pollutions, of population, of
environment, of oceanography, of blood flows, of genetics, of water reso v o Yo, ot
cxhaustible and renewable resources, of political systems, of land distribution, ot'mlci:s‘ S e o iambic

In fact, every branch of knowledge has two aspects onc of which is theoretical, mathematical, statistical
and computer based and the other of which is empirical, experimental and observational. Ma S,
is essential to the first of these aspects. . . | thema

(b) One may also classify mathematical n'-ndelf according to the mathematical techniques used in
golving them. Thus one may h:‘:m'a mathematical nmd:_lmg (M.M) through classical algebra, M.M.
through lincar algebra and matrices, M.M. through ordinary and panial differential equations, MM

through ordinary and partial difference equation, M.M. through functional equations, M.M. through
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graphs, M.M. through mathemati i inti
through maximum principle Ed L?Lgfam'"& M.M. through calculus of variations, and REN:

(c) Mathemati i
) N ";gt“fn:';ﬁ“'s ”“M}' be linear or Non-linear according os the basic equations describing them
Fiea o e il ';“1{:‘: athematical models may also be classified according to the purpose we
Tnsight, M.M f el. Thus, one may have Mathematical Models (M.M.) for Description, M.M for
M for prediction, M.M for optimization, M.M for control and M.M for Action.

(d) Mathematical models may also be classified according to their nature,

onships can be described
ables are ahstractions of
be used for mathematical

M .
h:ﬂmn;l;xl models are usually composed of relationships among variables. Relati
smm’-“—'m m;‘;’i’:;%;:&*ﬁm operators, functions, differential operators, etc. Vari
est, that can be i AN
nodels scconding to their structure: quantified. Several classification criteria can

™ &
L‘;"ﬁ:;;aﬁ':“mh:;’f.”;f_!'ﬂ If all the operators in & athematical model exhibit linearity, the resulting
S Koty s g [_13 t_meld as lincar. A model is considered to be nonlinear ptherwise. The definition
in them ; nonlinearity is dependent on context, and linear models may have nonlinear expressions
. For example, in a statistica linear model, it is assumed that a relationship is linear in the
parameters, but it may be nonlinear in the predictor variables. Similarly, a differential equation is said 1o

be lincar if it can be written with linear dilferential operators, but it can still have norlinear EXpressions

in it. In a AL raming model, if the objective functions and consteaints are represe
L. If one or more of

mathematical programming
E"“ﬂ? b}' ]Mu&ign_i, then the model is regarded as a linear programming mode
e objective functions or constraints are represented with a nonlinear equation, then the model is known
as a nonlinear programming model.
changes in the state of the

accounts for time-dependent
and thus is time-

& Static vs. Dynamic Models: A dynamic model
§3rst::_n. while asllaﬁﬁ {or steady-state) model caleulates the system in equilibrium,
invariant. Dynamic models typically are represented by differeptial equations.

« Explicit vs. Implicit Models: 1fall of the input parameters of the overall model are known, and the output

parameters can be calculated by a finite series of computations (known a5 linear programming, not to be
confused with linearily as described above), the model is said to be explicil. But sometimes it is

the output parameters which are known, and the corresponding inputs must be solved for by an iterative
procedure, such as Mewton's method (if the model is linear) o n's ael {if nonlinear).

¢ vs. continuous Models: A discrete mmodel treats ohjects as discrete, while a contiquous

« Discret
objccts in a continuous manner.

moidel represents the
inictic model is one in which every set of

« Deterministic vs. probabilistic (stochastic) Models: A
variables staies is uniquely determined by parameters in the model and by sets of previous stales of these

variables; therefore, a deterministic model always performs the same way for a given set of initial
conditions. Conversely, in 2 siochastic model-usually called a "gtatistical model*-randomness is present,

and variable states are not described by unique values, put rather by probability distributions.

A deductive model is 2 logical structurc based on a theary.
findings and generalization from them. The floating model

« Deductive, Inductive, or Floating Models:
merely the invocation of expected structure.

An inductive model aniscs from empirical
rests on neither theory nor observation, but 18

Linear, static and deterministic models are usually easic
models and in general in any discipline these ané the first to

¢ to handle than non-linear, dynamic and stochastic
be considercd.

ODEL BUILDING

4. STAGES OF M
gin the mode] building can be charac

The various SIEps invalvin

the situation and setting up
bles in the situation an

terized as.

. P the goals to be accomplished;
S e d selecting those that represent essential features;

(ii) identifying varia

e
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(ifi) formulating o model by creating and selecting geometric, graphical, tabular, algebraic or statistical
representations that describe relationships between the variables; .

(iv) analyzing and performing operations on these relationships to draw conclusions, if the implementation of
the performed operations cannot be complete, then revise the selection of the variables used to
formulate the models;

(v) interpreting the results of the mathematics in terms of the original situation;

(vi) validating the conclusions by comparing them with the situation and then either improving the model or
if it is acceptable; and

(vii) Applying the model to similar situations for evaluation and refinement,

The process of developing sufficiently useful models for a specific purpose usually involves a series of iterative

testing and revision cycles. Also cheices, assumptions and approximations are present throughout the modeling
cycle.

This characterization of the model building is illustrated in figure.

Setup the goal(s) identify
variables and relationships
between variables
formulate a model

Perfo Real world problem

Mathematical problem j

Relahonship

Real world solution L" Validati Mathematical
l nn enlitfinn
Report Y

Interpret the mathematical solution
in terms of the original problem evaluate
and refine the formulated model.

5. PRINCIPLES FOR EFFICIENT MODEL BUILDING

As much as all steps that are taken during a modelling cycle are important, it makes an
difference whether it is a good model or a bad one if a mathematical model

model one has available may not be good enough to use, or there may be more efficient models available for use
in a given situation. The forciront of the thinking about mathematical modelling and suggests six principles to go

by in taking the measure of a model: Accuracy, descriptive, realism, precision, robustness, generality and
fruitfulness.

. ] important
15 used to improve decisions. The

Definitlons of the six principles:
A model is said to be

(i) Accurate, if the output ul‘lthre model (the answer it gi-.-.._a,.!] is correct or very near to corect,

(ii) Descriptively realistic, if it is based on assumptions which are correct,

(iii) Precise, if its predictions are definite numbers (or mhclr duﬁmltc kinds of mathematical entities; fu netions,
geometric [igure, ele,). By contrast, '“.‘ Enud:l s prediction is a range of numbers lpagntipe)
functions a set of Ngures, etc.) the muqn:l is imprecise.

(iv) Robust, if it is relatively immune Lo errors in the input data.

(v) General, if il applics to a wide varicly of siluations. .

{vi) Fruitful, if its conclusions are useful or it inspires or points the way 10 other models,

6. PROBLEMS OF MODEL BUILDING

letencss and ambiguity of the information composing a problem, modeling problems
sk he’i:ﬁ:ﬂ;’;’z::ﬁ:mm;ic ¢ types with third type being the most suthentic type as follows;

1270
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. Problems under this category arc already carcfully defined so there is little ambiguity about

what needs to be done and how to do it. They contain all the information necessary 1o formulate
a model. They cither specifically call for a certain procedure to be uwsed or its use is evident on
prior instruction or placement of the task. Researchers are expected to search for the needed
information that is hidden in the problem, recall the (implicidy or explicily) called for
Fr:;:Idurc and carry it out correctly. There is no need to collect additional daia 1o formulate a
model,

2 Problems under this type still have little ambiguity about what needs to be done and how to do
it. However they do not provide all the information needed to successfully complete the task.
Although researchers may be given 2 direction of what data is needed, they need to devise 2
meaningful way to gather the necded data and test if the gathered data would produce 3

reasonable answer.
3. These type problems are comprised of information that is pen-ended, incomplete and/or
redundant. There is not a well-rehearsed approach or pathway explicitly suggested by the task.
Researchers are expected to analyze the task to find what needs to be done and actively examine
tasks constraints that may limit or suggest possible solution strategies and solutions.

7. PROBLEMS OF STOCHASTIC MODEL BUILDING
Following are some important problems of stochastic model building which can be frequently arise in the

specification stochastic models:

(a) Sclection of Stochastic Madel
(b) Mis-specification of Stochastic Model
{c) Variables selection for Stochastic Model

(a) Selection of Stochastic Model:
In general, Stochastic Models may be two types namely,
{i) Nested Stochastic Model: If a stochastic model can be described as a particular case of another stochastic
model, then the first model is said to be ‘Nested Stochastic Model® within second stochastic Model.
as “Mon- Nested Stochastic Medels if

(ii) Non-Nested Stochastic Models: Two stochastic models are known
stochastic madel one cannot be derived as a particular case of another stochastic model.

an be used for the selection of good stochastic models, These diagnostic tests have

The various diagnostic tests ¢
“Nested Stochastic Models. Some of them are given

been available in the litcrature separately for Nested and Non
by

(i) F-test for Nested statistical models.

(ii) Exhaustive search methods.

(iii) Stepwise, Backward and Forward selection Techniques.

(iv) R? or coefficient of multiple Determinations as Model Selection Criterion.

(v) Adjusted R* or R? a5 a Model selection criterion.

(vi) Conditional mean Squared Prediction Error eriterion (Cp-Criterion) for Model Selection.
(vii)Amemiya's unconditional MSE criterion.

Ullah criteria for model selection.

{ix) Stopping Rules for modcl selection using Mean squared error of prediction.

{x) Cox Modified Likelihood Ratio test for model selection,

{xi) Davidson and Mac Kinnon J- test for model selection.

(xii)Fisher and Mc Aleer JA test for model selection,

(xiii)  Davidson, Godfrey and Mac Kinnon omitted variables test for model selection,
(xiv)  Wut- test for Model Yelection based on Recursive residuals.

(xv) Cross-validation Technigue for lincar model selection.

(xvi)  Berger and pericchi Intrinsic Bayes Factor of model selection.

(xvii) Akaike Bayesian In formation criterion for model selection.

(xviii) Fisher Information eri terion for model selection.

(xix)  The chow Forecast Test of parameter constancy for model selection.

(xx) The Hansen test of parameter Instability for model selection.
(xxiy  CUSUM and CUSUMSQ Residuals Test of constancy for Linear Model Selection.

(xxii) Chow test of structural change for Model Selection.

(i)
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Abstract: The generalization of sum of integral powers of first n-natural numbers has been an interesting problem among the
researchers in Analytical Number Theory for decades. This research article mainly focuses on the derivation of generalized
result of this sum. More explicit formula has been derived in order to get the sum of any arbitrary integral powers of first n-
natural numbers. Furthermore by using the fundamental principles of Combinatorics and Lincar Algebra an attempt has been
made to answer an interesting question namely: Is the sum of integral powers of natural numbers a unique polynomial? As a
result it is depicted that this sum always equals a unigue polynomial over natural numbers. Moreover some propertics of the
coefficients of this polynomial are derived. More importantly a recurrence relation which can give the formulas for sum of any
positive integral powers of first n-natural numbers has been proposed and it is strongly believed that this recurrence relation is
the most significant thing in this entire discussion

Key words: Lower triangular matrix, Full rank, Simultaneous non-homogencous linear cquations, Echelon matrix,
Consistency, Rank test

LIntroduction
Formulas of sum of integers were first given in generalizable from in west by Thomas Harrot (1560-1621) of

England, At about the same time Johann Faulhaber (1580-1635) of Germany gave formulas for these sums upto
the 17" power for higher than anyone before him, but hid did not make clear to generalize them. In this article an

attempt has been made to give the generalized result. First the mathematical modeling to the evaluation of

where p=1,2,3,... 15 made as follows.
2]

12 +22 432 4 +n? =ZT2

r=1 &
22438 4o tn? 4+ (n+1)2= ) (4 1)
=1
On subtraction (“ + 1}2 -1%= E:':l(‘r + 1]2 -
n

n*+2n= Z(2r+ 1)
r=1

nt+2n= 22n+n

2 2 2

13+23+33+---+n3=zf3
=1

243 4-4n+(n+1)’= Z(r+ 5§

r=1
On subtraction B +3n°+3n= Z:_l=1(3rz +3r+

32::2 +3Zn=n-"+3n2+zn

3
32n2+%n2+in=n3+3ﬂ2+2ﬂ )
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n
1‘+z'+3‘+---+n*=Zr‘
r=1

24+34+'"+“‘+(ﬂ+1}'=zl&+ 1)*
r=]
On subtraction  (n + 1)% — 14 = Ei‘:;{%r’ +6r2 +4p +
"+ 40’ 4607 4 gy = 4Zn3 +5Zn’- +4Zn +Z 1

= n” 2 ﬂz n
n' 4 4n3 4 gn2 + 4n =4Zn’ + ﬁ(—__;—-i- —Z~+§) +4(—z-—+ -2—) +n

ﬂ‘+4ﬂ3+6n2+'i-n=4Zn3+2n3+3n2+n+2n2+2n+n

O 7 L 4Zn3
2

n* n3 5
3-2'—— — —,
Z“ gt

From the aboye observations gne can assume that = & is 2 polynomia] of degree p+] inp OVer natural numberg
and this Polynomial js free of constant lerms,

2. Existence apg Uniqueness of Polynomjal

Let Zm—,mP = 12 +2P 43P oo tnP = §

PEW = {0,1,2,3 S—

One can make the 4SSumption as follows

15 4 polynomial of degree PHlinnover N with no constans

That is
Zoayn? =T op = konP ™ + ko nP 4 konP™ o feomk-2 +k i

wherg ko ky, o TR are unknown coefficients.

To prove this one €an use direct proofin the sense that if kﬂ' kl* k?.' S i then the ap ove Statement

is valid

Now one can have
1P 4 2° 4 3p B i s e 0P = knn"“ + kinp + kaﬂi"'l + o ke
Replacing n by (n+1)
P+2P43r 4. o e tP 4 (4 10
=ko(n+ 1)p+1 4 ki(n+ 1)7 4+ ka(n+1)p-1 4 tk,(n+ 1)

(2)

3

Subtracting (2) from (3) 3)

(+1)" =k, [(n 4 1)pt2 ") 4 k[ + VP~ 4k [(n + 1)P-1 _ nP-1]
totk, [(n+ 1)*—n?]+ kpl(n+1) - n]

Peo " P p P ety g Pe, =
ko [0 + Do + @+ 1), 0Pt 4oy 54 Den+ (2 +1),
Lk [‘p‘ln"l TP Py pr,..iﬂ +p
R e e Doyt + (o -1y,
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+ kps[2.n+2, ] +k,[1 @
Comparing the coefficicnts of T+ M7 517 %, it wisses, constants
Peo = ko(p + 1),
Pe, = ko(p + 1}'= +kyp.,
Pe; = ka(p + 1‘)‘3 +kpe, + k(P - 1]1'1
Pe, =ko(p+ 1), +kyp,, + ky(p— 1), +ksp—2),
pﬂp—; = kﬂ{p + 1):F‘ + k’-p‘p-l. + kz(p — 1]:{1’_2} + s + kp__iz:l
pﬂp =ko(p + l)q_ﬂ.n * i‘:,pcp +k(p— l}qp,.u"' i kplc;
These are (p+1) simultaneous non homogeneous linear equations in (p+1) umknowns ko Ky e
From the last one it is obvious that X0 T K1 +hz - +ky =
From the first one, one can get kg = '
Writing the above system in matrix notation L
(p+D., 0 0 . 0 [r
P+, P 0 .. Ofm]| |2
{P+]}ﬂﬂ4 P,f_‘, [P_]}EH = = o ]{.IJ_@_, -p{-"_
MX=N
(p+h,, O
(p+1)e, P 0
M= {IH'I}.!:I F.::l (P_ll:]
mas .lf_|_::|+]],:rr| Pe, {p-I}CH o I"-';_
ko
ky
X =| kg |,acolumn vector
e
r_uc.
Pe,
N= Pe, |- acolumn vector
_P{" |
Misoffull kand  P(M) =P
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M s lower tiangular matris,

IMl = (p+ 1)1# 0

MNow the consistency of this system is to be examined through rank test
Number of unknowns = pd 1 = Number of equalions

‘{I”‘”v... pe, W=D, . - 2, e |
(p+1) o, P, (p=1 },.P e 2 0
M ' ' ; M & 0
(pt)),, P, @0y ... 0 0
{p+])¢,‘ Pe, ] A | I |
(p+1), 0 0 ... 0 0

M is an Echelon mairix
Number of non-zero rows in M=p+im ﬂ{-

(oD, Pe, 0=V, - o o 2, N Pe,

o+De, Pe,, PN, + « 2, 0pc,

MO : ' ' -
O+, Pe, (=N - 0 0 pg
(p+De, P, 0 e 00 p
(p+1) 0 0 ... 0 0p,

p((MN])=p+1

Since p(M) = p((MN])=p + the system is consistenl.
Further common rank = number of unknowns
Hence the above system possesses unique solution.

Consequently ko Ky o exist uniquely.

3. Computing the coefficients
From the above matrix system one can gel

P+ e ko=P,,

£ o

u-p+1

P+ kotP, k=P,

(p+1)p 1

T Rk
1

k. ==

)

0+ 1), ky # Peky + (= 1), kg = P,
(p+1)pp-1) 1 i__;u.'.u--lii b (= 1)k = L

1.2.3 p I:f 1.4 @&
y.P r

i 1)‘4 ky 4 Pe oy 4 (4 ””#: Iy “,I“i = Pey

---_-'-_‘—-——._
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(p+1) = 1)(p - = = - =
p(p-1)(p-2) 1 +PP-DE-21 -0 2P 4 p-2)k,

1234 pP+1 1.2.3 2 12 12
_pl-1)p-2
1.2.3
PC-1) pe-1) “pp-1) p(p—1)
i T il =7
24 6

ky=0
@+ De, kot Pl + (0= 1) ks + (0~ 2),_ks + (p - 3), ko = P,
P+tp(-DE-2)(p-3) 1 . p(p— 1}["_2}{""3154_

1.234.5 p+1 1234 2
C-VE-2(r-3)p  (p-2@-3) plp—1)(p—2)(p—3)
123 12t 0+(p—3)k, = 12.34
n(p—i}(p—z)+p(p—1)[p-z) p(p—-1)(p—2) plp—1)(p—2)
+ tky= =8

120 t T 4 gy %
k,=p(p—1 -2 (—-——-————)
A= mp—1)(p N3~ 72 120
_—plp-1)(p-2)
720
In this manner on can get

It is interesting to observe that
4. Applications of coeflicients
n

Z m? = kgnP*! +kynP +kyn® ™t +kyn® 2 4 e kon

k,
kg, kg k...
is a polynomial of degree r-1 in p where =0,1,2,3,...

m=1 . §
Forp=1, k= ==
r+1 2

1
ki:i
so, Zmmam =En=1+4243+utn=Int4

1

Forp=2 ° P+l

1
2 2 1

o 1. & 2 z z z 2.1 3,13

" = = ann o -
So, L:lm"—zn 1“4+ 243 4t 1t an +2“ +

s -

For p=3. O pr1
k _1
' 3 1
kzzﬂz—n—

12 12 4
ky=0
50 E:|=1mp=EH3=13+E!+33+"*-H0 ----- +Ha=—n‘+-n3+%
Fu:'p=4

1 1
n: = —

pt+t1 5
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. 1
1=-—-
2
p_4 _1
k2=13"12" 3
ky=0
K ~p(p—1)(l=*3}=—43-2=__’% |
= 720 720 3 PrRTETY
Trom? =In*=1+2* F3t bt nt =t 0 3 -
o 5 n®, 5 né, 50, o

Proceeding in this manner one can gel s
All c'::»ns]laitls can be computed from the recurrence relation given by

(@ + Dgguyko + Peks t @— Dokt (p— i+ 1)k =Pe
i=012

ko Ky k
By substituting i=0,1,2,3....... onecan find [ L Ll
5, Crammer's rule in the evaluation of constants

The constants of the unique polynomial namely ko, kys g o can be found by Cramnmer's rule as shown

below.
A= |Ml=(p+ 1)1 #0
Pe, 0 0 0. 9
Pe P 0 - 00
F-I:': Pc.l {P [ 1}‘|I + u ﬂ
&.1 =
Pe,, Pe,, (P=Dc, . . 25 0
pﬂ.ﬂ .FC. l("'D-l}':".---l T 2"2 l“:l

=The determinant obtained by replacing the first column of | by column vector N

= The determinant obtained by replacing the second column of [ by column vector N

A

#=The determinant obtained by replacing the (p+1)* column of | by column vector N
k-ﬂl-k—-ﬂz. k__":"pﬂ
H_E-.I I_E‘juuu-ruu. P_T

6. Conclusions and Future Research

In the above discussion a generalized result for sum of any arbitrary positive integral powers of first n-natural
numbers has been derived by using the fundamentalconcepts in Combinatorics and Linear Algebra.Most
importantly the above conversation hs given answers to two interesting questions in the research field of

Analytic Number Theory.They are:Is the sum of integral powers of natural numbers always a polynomial?and Is
such polynomial unique?.The most significant thing in this article

. ) _ t is the recurrence relation given by fifth
equation which will enable us to write the formulas for the sum of any positive integral powers of first n- natural
numbers in terms of n.In the context of future research one can derive some more generalized results by using
the Bemoulli’s polynomial and some fundamental principles in Real and Complex Analyses.

REFERENCES

1. DohyoungRyang, Tony Thompson {2012), "“Sum
Teacher 106 (1):71:77.

2.Janet Beery (2010), “Sum of powers of pasitive integers —conclusion”, Convergence,July 2010, MAA
(Mathematics Teachers America) '

3.Do Tan §i,"The PowersSums, Bemoullinumbers, Bernoull;
10.03(2019):100-112, Scientific Research

of positive integral powers “August 2012 Mathematics

Polynomials Rethinked", Applied mathematics

1265



sh Journal of Computer and Mathematics Education Vol.12 No.4 (2021), 1260-1266
- e ¥ i
e—— Research Article

‘Reznick,Bruce and Rouse j,"On the sums of two cubes”,
theory,7(2011),1863-1 882,MR 2854220

‘Mathematical Masterpieces, by Arthur Knoebel, et al, Springer (2007), ISBN 978-0-387-33060-0. An
English translation of the Potestatum appears on pp 32-37 (from the French in the 1923 Grands Ecrivains
edition). Good discussion is had just before and after the Potestatum itself.

s "Pascal's Formula for the Sums of Powers of the Integers", by Carl B. Boyer, Scripta Mathematica 9 ( 1943),
pp 237-244. Good historical background on antecedents to Pascal work on sums of powers. Contains an
English translation of some of the Potestatum. -

7. Pascal's Arithmetical Triangle, by A. W. F. Edwards, The Johns Hopkins University Press (2002, originally

published 1987), ISBN 0-8018-6946-3.

International Journal of number




= e
2 November 202

W e SN

I IRT | V

olume O Issue 6 | ISSN: 2349-5002

Problems Encountered by the Women Entreprencurs of
MSMEs in SPSR Nellore District

Lo oW renes entrcprescendiy ks Sees recegmred
v e of the umperian? femndatieen fer Ghe soeEsgEnt
procrow. Wiomer eatrepreswsny arg orrating (ke oW
i For themachn end sl for sthers and provide
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INTRODUCTION

1n 3 develoming coartry hke India. the rele and
pnpartance of Mecro, Seall, and Medium Entempases
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important seurce of economic prowih Women
entreprencuns create new Jobs for themscl o and
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problems. Women entrepreneuns ofien face pender-

IIRT 157343

ISNTEFRENATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

st and wrowamg thear Bosmaacs,
i

poopey. ATk

i ! i = L "
s mmdor colmral practross, Lk o

B e b it
hkr Jsonrmasaton DMLY

-
P s S-S

s ke Socmial fnee meschamaT, fazreriesd bty

e o e tormartion and petworks, ole

LT e
Women cemeronerrs @Y B women who mbai 1
3= resctipes, Ohe nske fade

s, prowvnde Srmplonmont 1 wdhes st managEc
boanos mdcpondopty The mmpodnee of femmale
entreprencurship for ecoponne Jovelopment 1s widely
recopnasd Womeon rroproTaLss T i the miwaty

2t taey have o Baow muany obstaclas o Thalr oLy,
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REVIEW OF LITERATURE
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ABSTRACT
The outstanding history of handloom industry in India as well as of the Nellore district,

particularly *Venkatagin and Patur sarees’, of Andhra Pradesh is well known to all. The

handloom industry has also gained fame and name in respect of its usefulness and uniqueness. It

is such a sector that provides a huge number of jobs, next{o agriculture in India. The handloom

industry, which was a symbol of freedom during the independence struggle, it 1s now well-

known for 1s problems such as competition with the power looms,lack of proper marketing

{acilities, raw-materials crisis, high labour costs, sharp decline in ihe number of weavers,

generation in adopting weaving as a livelihood, a number of challenges due

lethargy of the new
ack of skilled manpower, high cost of eredit, and so on.

(0 low adaptability in changing trends, |
1o overcome these problems for the

§o, the government chould take the necessary sieps

development of the handloom industry.

Kevwords: Handloom industry, Cooperative Weavers, profitability, pre-loan issues,ill-health
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JINTRODUCTION

The handloom industry plays a very important role in the country’s economic
development. It is one of the largest cconomic activity, providing direct employment to over 63
lakh people engagad in weaving and allied activities. As a result of effective government
intervention through financial assistance and the implementation of various developmental and
welfare schemes, this industry has been able to withstand competition from the power loom and
mills. Handloomindustry is unparalleled in its flexibility and versatility, permitting the
experimentation and encouraging innovations and creativity. The strength of handloom
industrvlies in the introduction of innovative designs, which cannot be replicated by the
power loom sector. Thus, handloom forms a part of the heritage of India and demonstrates the
richness and diversity of our country and the artistry of the weavers.

At present, the handloom industry is facing multiple problems that some other sectors do
not have. Despite the fact that the state and federal governments are consistently pursuing
development in the productivity and marketing of the handloom sector, weavers continue to
face a severe livelihood crisis. In order to make the sector profitable, the problems should be
identified and the strengths and weaknesses should be estimated. Therefore, the objective of this

paper is to focus on the problems of the handloom industry and further suggest snitable actions
or remedial measures.
OBJECTIVES: The following are the important objectives of this paper:

1. To analyse the reasons for unprofitability of the handloom sector in Nellore district;

To study the pre-loom processing issucs of the handloom sector in the district; and

[ R

1. To examine the major problems faced by the handloom sector in the district.

SAMPLING

Primary data is collected from the selected handloom weavers in SPSR Nelloredistrict.

All the handloom weavers in the district during 9020 are listed out. Using Random Sampling, a

sample of 256 weavers isselected at random from the list 0f2560 which equals to 10 percent

after eliminating the defunct and sick units.

Fa



ANALYSIS OF THE WEAVER'S PROFIT

Table-1 shows that the majority ot the handloont independent weavers 132 (51.56
percent) have remarked, out of which 33 weavers (25 percent) sand competition from powet
loom products and 27 weavers (20,45 percent) have recorded high cost of production and 21
weavers (13,91 pereent) said middiemen involvement is the man reasaon fior not petting a
reasonable profit, while 19 respondents (14.39 percent) o weavers mentioned that b is
because of the high cost of labour and [0 Weavers (12.12 percent) cach have the lack of
govemment involvement and lack of marketing facilitics as the main reasons {or not petting
reasonable profits.,

The master weavers out of 41 (16.02 pereent) respondents cited the majority of 9

respondents each (2195 percent) of competition from power loom products and the high cost of

labour involvement as the Myor reasons for not gelling i reasonable profit, 7 respondents
(17.07 percent) of master weavers think lack of marketing facilitics, whereas 6 cach (14.63
percent) of lack of government involvement, miiddlemen involvement, and the master weavers
think high cost of production 15 the hindrance that diminishes reasonable profits, Theweavers
under middlemen out of 28 weavers, noticed the problem of the high cost of labour and the lack
of marketing facilities, and 10.93 percent detected the lack of government involvement in

caming profits satisfactorily.

Table-1
i The respondents’ reasons for not getting a reasonable profit .
Weavers
Problems {nd;pendent ,E,:}:::‘:r under 50::5 ,&,ﬂ:[mui Total
caver Middlﬂl‘l‘lﬂi"l c r Cave
- 16 6 5 G 8(23.53) | 41
| Lack of Govt. support (212) |aaey | 0786 |(@8.57) (16.02)
- - 21 6 3 2 4(11.76) | 36
| S0 Rl ason 1463 | (1070 |(952) (14.06)
S 27 4 4 2 3 30
Cost of production is high 2045) |076 | 0429 (@52 | 382 | (1563)
: W 19 9 6 4 2 40
| Wagssaf Jabow 58 high (1439) @195 | (2143) [(19.09) | (588) | (1563)
I T e 16 7 6 3 6(17.65) |38
Lack of Marketing Facilities (12.12)  [17.07) (21.43) (14.29) (14.84)
Competition from power 33 9 4 14 1 61
Yoo 2500) (2195) | (1429) | (1905) | (32.35) |(383)
.- 132 al 28 21 34 56
| Total (100.00) | (100.00)| (100.00) | (100.00) | (100.00) | (100.00)
| (51.56) | (16.02) | (1094) | (820) | (13.28) | (100.00)

Source: Primary Data
Note: Figures in parenthescs indicate percentages to total.
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ot (8.20 percent) wavers, of which 28.57 percent
srative weavers oul 01 < ? :
The cooperative wei 19.05 pereent each of the high cost of labour ang
L o P , 1:.;“|1.|1nrl, A | ‘
have the lack of governmen i e sl )
ition from power loom products. 14.29 pereent ¢ y : . r:] o e
ompettion T i ‘me s high cost of production havine
p i | middlemen's involvement, the hig I e
o P T “.l". L a
lack of marketing facilitics m N i
h. The labour weavers out of 34 (13.28p ) p =
noticed 9.52 percent cach. The K ot ovemen el
cent, a lack of g
i 32.35 pereen
C ‘s accounting for N e
power loom products e R e
ine for 23.5 -ent. a lack of marketing facilitics ¢ |
accounting for 23.53 percent. : I i

I it. high labou
middlemen accounting for |1 1.76 perect

. rreent.
production costs accounting for 5.88 pe

. tive rez not getting
: be concluded that the major obstructive reasons for not getting
On the whole, it can be co

reasonable profits are competition from
i elc.
high cost of production, high wages of labor.

ANALYSIS OF THE WEAVER’S PROBLEMS

: eSS i s are presented
The particulars of problems encountered in pre-loom process requirement p
1e pa

11.36 percent of them take friends' help. and 8.33 percent of the members of their neighbor's

help. However, only 1.52 percent of respondents use the government to assist them in pre- loom

processing.
In the case of individual categories, the majority of master weavers out of 41
respondents engage in hired labour, and 26.83 percent capture family member's help, 14.63

percent gain from government help, and 4.8% percent each of organisation help,

friends' help,
relatives' help,

and neighbor’s help. The majority of weavers under middlemen a re 28
respondents, out of which 32.14 percent of family help,

21.43 percent of hire labour, 10,71
percent of friends’ help, and the

remaining all categories have 7,14 percent ench, excopt
relatives' help and government help,

Under labour weayers gus of 34 respondenty
14.71 percent each obtained from hiring laboyy hiely

from relatives: help, neig

yane fovends! e, i 0o
piboury” help,

m:l!l:ﬂ;{l.u::;' Iml'j?, il S UG ill'-l*l, With

S0l vl

5.88 percent each,

help, hire 1abey, hielp, friends’ help

neighiboy s help, colle
BOvernmen help, and OYganisation help,
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f can bee cometuded that @ ligher percentage of weavers from all categories mostly

in the area of

prefer and lake then farnly supgpont and help than the rest for pre-loom processing

stiirdy
Tahle-2
Pre-lodrm process requirernent
r i [ |
e Independent | Master | Weaver under Co-op | Labour | o0
Weaver | Weaver Middle men | Weaver | Weaver =
| 6 amily’ | [ 1 9 4 I3 i
amily’s help (19.19) L (26.41) (32.14) (19.05) | (38.24) _{'34.??]
Vo 1 b 7 N 24
Neighbor's help (%31 (4.88) (7.14) (9.52) 2 (5.88) (742) |
Hire Lat ] iz i 5 | 48
ek (1591 | (29.27) (21.43) (19.05) | (1471) | (18.73) |
| Colles nelo I ie 2 2 2 15
| Colleagues help (4.55) (1.32) (7.14) (9.52) (5.88) (5.86)
E— 15 b 'Sl 3 5 28
L riends help (11.36) (4 .54%) (10.71) (1420) | (14.71) | (10.94)
Relatives hel s i ' q i S
| Lelatives help (13.64) (4.5K) (3.57) {9.52) (8.52) {10.16)
e i f | | I 1
| Govt. help (1.52) (14.63) (3.57) 476) | (294) | (430)
' TR T 2 2 I 2 10
!. Organization help (2.27) (4.88) (7.14) (4.76) (5.88) (3.91)
| 4 ! 2 b 1 10
I athers (3.03) (2.44) (7.14) (9.52) (2.94) (3.91)
| Kt 132 41 28 21 34 256
| ; (100.00) (100,00) (100.00) 100.000 | (100.00) | (100.00)

Source: Primary Data

Note: Figures in parentheses in
The data regarding the pro

dicate percentages to total.
blems that the respondent weavers face durin

product or weaving is represented in Table-3. The highest percentage 23.44 percent of

respondent weavers of all cate gories remarked that they

weaving due to lack

have pointed out family problems as their problem, whil
unfavourable climatic conditions. A shortag
mentioned by a percentage of respondents
okilled workers has been noted at

has a 14.45 percent pow

percent).

g the process of

face problems during the process of
of cooperation with helpers. With a small gap 21.09 percent of them
¢ 20.70 percent have mentioned

¢ of raw materials is another problem, though it is
(17.19 percent). Inefficiency of workers or lack of
16.02 percent. The lowest percentage of handloom workers

er shortage and a negligible percentage of workers is uneducated (7.81
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of individual category wise respondents, it is observed thgy the

Based on the responses
es are independent weavers (51

.56 percent), out of whig),

majority of weavers from all categori
ns, 27 respondents arc facing non-cooperation with

33 respondents are facing family problet
 skilled workers. As per the master weavers

helpers, and 24 respondents arc facing a lack 0
faced problems due 10 climatic conditions, 11

(16.02 percent), out of which 12 respondents
andloom weavers faced family

respondents faced non-cooperation with helpers, and 9 h
fwhich 8 weavers are facing

problems. The weavers under middlemen (10.94 percent) out ©
problems due to a shortage of raw materials, 7 people are facing non- cooperation with helpers,

and 6 weavers are facing problems due to unfavourable climatic conditions.

Table-3
Problems during product processing
Weavers
d . -
Problems Independent Master| . jep CD‘ op.| Labour Total
Weaver | Weaverl yfgiqdiemen Wieaur) Weavet

Climatic conditions 3 |12 6 5 7 (5;&?&)

Power shortage 4
g 17 |7 4 3 ¢ (14.45)

Non-cooperation with 60
helpers 27 o 7 4 s (23.44)

Shortage of raw materials 20 8 8 3 5 o
(17.19)

Family problems 33 |9 5 3 4 54
(21.09}

Lack of skilled workers u |4 3 4 6 o
(16.02)

Un-education workers 11 2 1 pi 4 20

(7.81)
132
Total 41(16.02)  28(10.94) | 21(8.20 i

| (51.56) ) (8.20) 34(13-28 (109,00

Source: Primary Data
Note: Figures in Parentheses indicate percentages Lo total.
The cooperative weavers (8.20 percent) out of which 6 respondents faced problems of

non-cooperation with helpers, 5 persons are faced problems with non-climatic conditions, and4

weavers faced problems of lack of skilled workers. The labour weavers (13.28 percent), outof
which 9 weavers faced problems through non-cooperation with helpers, 7 respondents faced

obstacles through unfavourable conditions, and 6 respondents each faced problems through

power shortage and lack of skilled workers.

cademic Researchers and Faculties (AARF)
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Overall, weanvers have felt thil non-couter i ;
Perntion with belpers is the snjot oo sntio

obstacle during the product process. The independent wavers, he wervers udes bl
i HVEH finpiblleg e

T sEILIVE Wi i e :
the cooperative weavers and master weavers, and ot wenvers hive fientioned that fhe 1iAjt

probicms during product processing are family preoblems, climmtic conditions, and shetags of
L] - E,

aw materials, : it cin be ¢
rw i 5. On the whole, it can be coneluded that Nit-Cotpernlion with hielpers s (e s

problem during product proc Cssing.
GENERAL PROBLEMS FACED BY THE HANDLOOM INDUST ey

Ihe handloom units encountered severs teething prablems from different angles thit
greatly hampered the successful functioning of the handloom units. Ten tmajor problems wers
identificd and analysed in Table-4. The problems encountered by the handloom ammes in the
district as per their opinion. 35 respondents have been noticed us the major protlen with the
lack of infrastructural facilitics. 33 respondents reported a lack of interest in this tade by futie
generations; 30 weavers reported a lack of government credity 29 responidents repotted o lack of
raw materials, 25 weavers reported a lack of extension; and 23 respondents reported a lack of
basic cducation,

As could be observed from the table, a considerable number of 132 units (51,56 percent)
encountered problems with independent weavers. Among these, laek of infrastructural facilitics
constituted the largest proportion. The sceond highest proportion has been constituted by the
unavailability of credits from the government and a lack of interest from future gencrations in
this trade. The third largest proportion is constituted of the unavailability of raw matcrials. € w
these, about 41 (16.02 percent of) respondents faced problems with master weaver, of these,
lack of infrastructural facilitics accounts for u large pereentage, The unavailability of raw
materials, lack of extension and lack of interest offuture generations in this trade constituted
the second largest proportion.

About 28 (about 10.94 percent of) weavers got problems with their weavers working
under middle men. Out of 28 units faced with the problem, the major sufferers were lack of
cilities and unavailability of credits from government respondents, Weavers

infrastructural fa

were confronted with this problem. Co-operative weavers also scemed to be an important

problem for the study's weavers at 21 or about 8.20 percent of the units were confronted with

this problem. Among those W

constituted the largest proportion, The I
ut 34 weavers, or 13,28 percent of the units, were affected by the labour

ho faced the problem of co-operative weavers, lack of extension

abour weavers also hampered the smooth functioning of

the weaving. Abo

weavers due to various problems.

searchers and Faculties (AARF)

© ﬁgsndnﬁnn of htﬂ'ﬂtmiﬁ e (pen Accoss Irtcrrational e-Journal - Tncluded m the Imematioa) Gepial [Hrectrios,

A Monthly Double-Blind Peet Revicwed Refereed
Page |

CamScanner



d& 4
$ &
5
n . ; ; & ¢
andloom weavers are still usin ¢ the same old method of weaving and there is no 2
improvement, which is followed by major problems like lack of new designs, uncooperative
workers. higher cost of production, low capacity of loom, frequent repair of looms, fluctuation
M yam price, quality of yam, late yarn supply, lack of training and shortage of yarn, inadequate
storage, overstock due (o over production and overstock duc to low demand,ete. .
Table-4
" The general problems faced by the handloom industry
Problems Independent| Master Weaver under| Co-op | Labour Total
: Weaver |Weaver| Middle men | Weaver |Weaver
Unave_ulabi]ity of  raw| s B 3 2 3 29
materials (11.36)  |(14.63) | (10.71) (9.52)  [(8.82) |(11.33)
::.a::k ~of  infrastructural | 17 7 4 h 5 35
acilities (12.88) (17.07) | (14.29) (9.52)  |(14.71) [(13.67)
Lack of proper training 10 3 3 1 K 20
(7.58) (7.32) (10.71) 4.76)  |(8.82) [(7.8D)
Lack of marketing system 12 2 = ’ 3 20
(9.09) (4.88) (7.14) (4.76)  |(8.82) |[(7.81)
Unavailability of credits from | 16 =] 4 2 4 30
Government (12.12) }{9.753 (14.29) ©52)  [(11.76) |(11.72)
| :
Lack of Extension X 2 4 2 25
(3.33? [?14,63) (7.14) (19.05) |(5.88) |(9.77)
; : 13 2 2 3 3 23
Lack of Basic Educat 5
Heation (9.85) (4.88) (7.14) (1429) [(8.82) |(8.98)
Less wages rate in reeling 10 1 2 2 2 17
industry (7.58) (2.44) (7.14) (9.52)  |(5.88) |(6.64)
Lack of interest of future 16 6 & 2 ] 33
generation in this trade (12.12) (14.63) (14.29) (9.52) (14.71) |(12.89)
; 12 -l 2 2 4 24
Lack of financial resources (9.09) (9.76) (7.14) (9.52) (11.76) | (9.38)
132 41 28 21 34 156
Total (100.00)  [(100.00)| (100.00) | (100.00) \(100.00)} 50 50 |
[ (51.56) [(16.02) {10.94) (8.20)  |(13.28)
Source: Primary data
Note: Figures in parenthesis indicate percentages to total.
PROBLEMS THAT DRIVE WEAVERS TO COMMIT SUICIDE
The particulars of the problems that have led to commit suicide by the weavers are
depicted in Table-5. The data reflects various types of problems that ruined the lives of different
categories of weavers, leading to their committing suicide. If ranking is given to the type of
problem suffered by the number of people, the major problem suffered by the
© Association of Academic Researchers and Faculties (AARF) . il Direciond
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majority of weavers from all cateopries .
study, is credit force. The invg) gories, 19.53 percent, which stands at rank 1 in the area of
T * ‘olvem : ‘
worried and grieved th ent of middlemen was the second major problem that
€ greatest p : .
by & lack of financial umber of weavers of all categories (16.41percent), followed
support, which was the third highest problem faced by 13.67 percent of
weavers.Lack of marketi e y 13.67 percen
eting facilities is the fourth highest problem faced
to power loom products i , ghest problem faced by 10.16 percent. Duc
. o 5 1s the fifth highest problem faced by 9.38 percent. The rise in yam
prices and a lack of w. ; .

g : _morkcr problems are ranked sixth and seventh, respectively, with family
problems ranking eighth and a lack of government assistance ranking ninth.

Looking

. g into problems faced by catcgory wise weavers, it is understood that the
majority of . :

Jority ol weavers, comprising of independent weavers 132 (51.56 percent), master weavers
4] y .

(16.02 percent), weavers under middlemen 28 (10.94 percent) and weavers under
cooperative 21 (8.20 percent), and labour weavers 34 (13.28 percent), suffer mainly from credit
force, middlemen involvement and lack of financial support, which nearer to 50 percent feel
credit force.

The credit force has the highest percentage of independent weavers (19.70 percent). The
highest percentage of master weavers (21.95 percent of middlemen involvement), weavers
under middlemen (17.86 percent of credit force), under cooperative weavers (19.05 percent of
lack of government assistance), and labour weavers (23.53 percent of credit force) face

problems from the involvement of middlemen, whereas independent weavers face problems due

to competition from the products of power looms and cooperativewcavers face misery due to

harassment of moneylenders.
Overall, the majority of respondent weavers from all categories ¢
from power loom products, moneylender

ommit suicide as a

k of government assistance, competition

result of a lac
lems, and a rise in yarn prices in the arca of study.

harassment and involvement, family prob

: nd Faculties (AARF) _
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TR m:;!:n:-; Wavnr [ Mubille imen | Wenver Wenver ‘__“ Rany |
| & b \ | (2353 50 | ;
i Ry | LI A VAL (12 M (14,29) (19.53)
| ——— N
. ! | 2 5 [42
Mihtemen w whemen 'Iw M98 | (14.0) (0.52) | (17.6: (16.41)
LRRH [ {
i 24
Due 1o power loom i § U .
pl:::ll.ll::l::-" ) (840 (22m | (o (14.29) (5.88) (9.38)
1
finanei i |1 i y (17.65 |33
Lack of Anancial support (11.36) (19.50) | (14.29) (9.52) ,} (13,67
woo E 13 2 F. 2 23
Hike in yam price, (9.85) [ (4.88) | (14.29) (9.52) | (5.88) (8.98)

) 2
Lack of govt, assistance (6.82) {4,3}1/! (10.71)
17 :

Lack of marketing

(12.88) (7.32) | (7.14)

facilities
. 2

Lack of workers problems

132 41 28
Total (51.56) (1094)

Source: Primary data
Note: Figures in parenthesis indicate Percentages to tota),

reported body discomfort ratings based on 13 point rating scales along with the frequency ang
severity of Gccurtence of pain among 256 weavers for performing weaving Operations. Weavers
reported the highest raes of elbow joint pain (12,89 percent), lower back pamn (11.72 percent),
shoulder pain (10,55 percent), neck pain (10,16 percent), wrist pain (8,08 percent), and knee
pain (8.59 pereent),

From subjective assessment for frequency of pain, there are 32. Oy of them, Oweavers
experienced shoulder pain, 4 respondents experienced elbow joint pain, 3 weavers cach of leg

pain, wrist pain, and knee pain, and 2 respondents each for backbone pain, neck

Mage| 1]
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. = \'\1" R =
e PRSI with the lunes
¢ ungs, thighs pa 1
ghs pain. hand pain. and one cach for lower back pain,
. 1o

P, and anklc pain,

Fraquency Table-6
—_-_R.L\i}' o P{hu; ill-health problems of weaver's working on handloom
2 m—— F '._—.' ways  Pain froquently | Pain sometimes | Pain never Totl
Lower bac 1 i — ota
";\A—‘"“‘ ' i 3 , n
bone b : (4.30)
. i 16 k 30
Shoulder & L ' (11.72)
— i } 5 27
Nock ) (10.55)
: 6 14 4 26 .
Problem of lungs 2 2 (10.16)
1 P 6 h 13 |
Leg 3 | l (5.08) |
© 4 > 18 ,
Thighs h L (7.03)
| L i 12
1 i I 4.69)
Foot - L
™ 1 p 10 : ] -‘?4..
i (7.42)
Elbow joint L‘ S 17 A 33 .'
i (12.89) |
Hand D 6 5 s 16
. (6.25)
Wnst pamn 3 5 11 4 23
— (8.98)
(8.59)
Ankle I 2 2 1 6
(2.34)
32 67 121 36 256 |
Total pi 256
(12.50) | (26.17) (47.27) (14.06) (100.00)

Source: Primary data

Note: Figures in parenmesis indicate percentages 10 total.
roblems frequently noticed 67 out of which § weavers have
er pain and foot

hand pain, and 5 weavets

Frequency of ill-health p

rers each have should pain, and 6 members each

faced elbow joint pain. 7 weat
have different problems of backbone pain, neck pain, g pain,

illuminated the problem of wrist pain.
f weavers reportc

reporting backbone pain,

scovered thal the pains

d pains after treadle operation, with 17

A significant number 0
14 reporting neck pain, and 11

reporting elbow joint pains, 16
hand,

reporting shoulder pain. It was di sometimes reported in leg, lungs,

lower back, thighs, and ankle.

and Faculties (AARF) ational Serial Directocies.
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o of 36 res ondents g
Weavens reported without pain after treadle operation noticed out ! .
el bl clbow

. cench ¢ sved without pain neck
whieh & weavers had no backbone pamn, 4 respondents cach conveyed wi i A
L% A ® i1

L [ N i 1.

Jomi. wrist pain. and 3 weavers cach had shoulder and thi ghs pair

R : ; s g ategorics reported
all observation. the majority of respondent weavers from all categor P

In ove .
to inadequate foot support for ankle andioe, which

Body pains after w orking on handlooms due
of ergonomic issues and the need for
nt components of theworkstation which

k,wrist pain, and knece

mdicates the presence crgonomic intervention. Hence, an
L B =
nomic design approach to mod; ty the differe

interact with the body parts such as clbow joint, backbonc, shoulder, nec

ergo

during operation will help to reduce pain,
CONCLUSI ONS
On the basis of the study, the following conclusion may be
and musculoskeletal problems in

avers are currently experiencing
of musculoskeletal

drawn. The descriptive study

showed that poor working conditions handloomworkers

occurred at a high rate, More than 86 percent of we

musculoskeletal paip_ Thus, improvement of working conditions and control

problems seemed essential. The elimination of probiems that likely contribute to the weavers®

suffering is the prime need of the hour. Since prolonged sitting has been documented to be one

of the problems affecting the musculoskeletal system in these settings, weavers should

ively associated with AEC, gender, individya] income,
¢, working hours perday, working days per week,
general working conditions, and working posture.

The study focuses on the availability of various government schemesg
faced by traditiong] handloom

available tg

support handloom weavers, as well as the varjous problems
weavers, including financia] problems, The study finds that the present profitabilty is very
t their day-to-day activities, The financial support from the

meager, which is insufficient to mee
need of the hour and the reasonable wages

government is very limited, The wage hike is the
should be provided to them without any delay. The immediate intervention of the government iy

essential for the survival of the handloom weavers.
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Introduction

a o e i }i.“ sel
d d 5 5 i var L A Lll.ﬁ- WHHII L 5

i '[j'f; -5 +h-1 stand L""l'l. ﬂiﬂﬂ I vl DECsUTE l._"‘l ”'ILT amount of varnation I

Y siICs, he star |f ; 5

i |"m
: e s close 1o the mean (al:
'*ralues. A low standard deviation indicates that the values tend to be cle
e d | tation indicates that the values are
called the expected value) of the set, while a high standard deviatio |
. : y L anly
i abbrevi and is most conun

spread out over a wider range. Standard deviation may be abbreviated SD, a -

; : . ower case Greek letter sigma a3y using
fepresented in mathematiceal texts and equations by the lower case Greek letter sig "
- i ! can be caleulated that the averaged weighi
standard deviations, a minimum and maximum value can be caleulated that !

will be within some very high

percentage of the time (99.9% or more). 11t [ulls outside the
process may need to be corrected. Statistical tests such as these are

range then the production
particularly important when the testing is relatively expensive. For example, if the product needs
to be opened and drained and weighed, or if the product was otherwise used up by the test. In

« it theoretical mode] ol reality 15 used. Particle physics conventionally uses

expenimental science
<A five-sigma level translates to one

4 standard of "5 siema"” for the declaration of g discovery

chance in 3.5 million that a random fluctuation woyld yield the result.

In statistics, the Pearson correlation coelficient (PCCis the ratio between the covariance of two

variables and the product of their standard deviation
result always has a value between =l and 1. Ag

s: thus it is essentially a normalized

measurement of the covariance, such that the

with covariance itself, the measure can only reflect a linear correlation of variables, and ignores

many other types of relationship or correlation, As a simple example, one would expect the age

and height of a sample of teenagers from a high school to have g Pearson correlation cocllicient

significantly greater than 0, but less than | (as I would represent an unrealistically correlation),
Voltammelry is a category of electroanalytical methods used i analytical chemistry and varioys

industrial processes. In voltammetry, information about an analyte is obtained by measuring the

current as the potential is varied. The anal ytical data for a voltammetric experiment comes in the

form of a voltammogram which plots the current produced by the analyte versus the potential of

the working electrode,
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werdual pesticides get anto the environment (hey Can rermain periserioegs vt

active fiw
many year
= ” ..I-|\|'|'|1J:'.| 140 'u“'ll.'i.ﬂ'h (L] I.l-n.‘nl i e w e llil|||_ g, i s o hetni tla may

spread to othe =
111 hi." L'I.!t! AlCas .ll'h] i\.\\\:iwl‘ s tlll.' wWaler ““I‘I‘I'*
':'hi' :I.'IL"' O, oy
! I reasons (advamagespesticides are very eltective  Ihis means that ne arly all the

farget pests w
Wi . w .
ch come i contact with these pesticides are killed Results are quick. This means

th
¢ pests are killed within a very short ime
ILISI'H ™ A - .
g pesticrdes can be an econommcal (cheap) way of controlling pests Pesticides can be
a A
pphied quickly and there 1s not the high labour cost wlich maght apply to other methods of

control, such as removing weeds by hand
If pesticides are not used correctly, they can affect human health or cause serious injury or death
to the pesticrde operator, other people o household pets. Pesticiudes can also directly affect other
non-target anmmals For example, a gardencer spraying s garden to kil caterpillars will probably
also kill harmless lady bird beetles and praymng mantises. I pesticides are used incorrectly or
av into places where they are not wanted, for ¢

they mught be washed into nvers or into the soil. In this article an elstroanalytical method

d.

applied wrongly, they may find their w xample.

voluummetry supported by statistical findings was applie

Instruments and reagents

Electro analytical determinations conducted using a model meterohm: Auto Lab 101 PG stat

d as working electrode for differential pulse adsorpuve stnpping

(Netherlands). CNTPE was use
carried out with an Eutech PC 510

ammetry, pH measurements were

voltammetry and cyclic volt
delta range micro balancer were used 10 weigh the

cyber scan. Meltzer Toledo (Japan) Xp26

samples during the preparation of standard solutions. All the experiments were pertormed at

250C
All reagents used arc

analytical reagent grade. Double distilled water was used throughout the

analysis. In the present investigation umversal buffers of pll 4.0 was used as supporting
electrolytes and are prepared by using 0.2 M boric acid, 0.05M citrie acid and 0. M trsodium

orthophosphate solutions.
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Measurements and ¢alculations

mdard b vmethodthe voltammaogram of the unknown is fiest recorded alter which
sl soluten of the same electro active species 15 added 1o the cell ang

ke boome the magmitnde of the peak height, the vk oy

WA Wy " ra s

HENERTanen of species may be caleulated using the Tollowing equations

LU jun known)

Result And Discussinns

Well resolvable and reproducible peak obtained for each sample is useful for the analysis of
water samples. The optimum pH to get well defined peak for the detection is found 1o be 4 0
The peak current is found 1o vary linearly with the concentrution of the pesticide over the range
1.0 x 10°M 10 1.0 x 10*M. The lower detection was limit found to be 1.02 x 1096, The
correlation coefficient and relative standard deviation (for 10 replicates) obtained using the

above procedure [8-15].
Recovery experlments

A stock solution (1.0 x 10° M) of each sample is prepared in dimethyl formamide. In
voltammetric cell, | mL of standard solution is taken and 9 mL of the supporting clectrolyte (pH
.01 1s added 1o 1t Then the solution is de acrated with nitrogen gas for 10 min. afier obtaining
the voltammogram, small additions of standard solution are added and the voltammograms are
recorded under similar experimental conditions. The optimum  conditions for analytical
sehmuen at pH 4.0 are found to be pulse amplitude of 25 mV, applied potential of -0.35V and

scan rate 40 mVs,"!.

Water samples are collected from paddy fields which sprayed by the pesticides under
wvestigation 3% hours alier spraying the pesticides, These samples were tiltered through o

Whatman No4l filter paper and Aliquots of water samples were taken in a 25mb graduated

1 - i seeribvsel - ] T . agh i g . 5 4] o
i, toat bulfer solution was added and analyzed as described above, The recoveries of samples

b

bevrey
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Fable 1.0: Recoveries of herbicides in soil sumples

[ N - e _

Name sticlde i ki .

! e of the pesticide _ .-"'-tll-::nnl added ]I Amount found "Recovery | Stundard .
- mgfly (gL (%) | deviation |
' Lattrazine 4.0 L - 5175 00T
e e e g S A g el ' gt .
{3 Dricamb ; o e e e ———

| S-menimba | 4.0 1236 59.00 | 0.05 ;
| ] ! |
Caoflaraln 140 i Ir_.! 3l 5775  |006 _i
1 | &

d.cyanazine _|_4.'u S "___"l'i._iﬁ_'”“_" 5625 | 006 ']
- |

| S.pendimethalin a0 R 2.10 52.50 017 |

*Average of 10 r{'plmicnh:s‘

Conclusions

In this attempt statistical parameters for the determination of pesticide residues satisfactory
applicd to interpret the instrumental out puts without considerable errors. And during the
estimations pollution arises due to heavy metal electrodes such as mercury electrodes is avoided

by using carbon electrodes.

References

1.S.Rajasekharreddy, K_.Chandramohan and NY.ﬁrm:nl’har.iul.umatiuimijmlmnl of scientific and
engineering research, 2,2011, 10.

2 SarvareddyRajasckhar Reddy , NeelamY .Sreedhar, Kukkambacum Chandra mohan and
MaddelaNagaraju.Global journal of science frontier research-B, 12, 2012,1.

J: 'I'humln;mdrul{uvuulIdmnmhl}uhu, S'.m-u11:dd1.ri{1=.j:a~'-ekhachddy.['m:hukug.'uiuﬁnjuuu. )

Electrochem. Sci. Eng. 4 2014,1.

htepe jecglobal o
Volume 11 lssue 3 2022 e J5CE

CamScanner



p Sl I'-..'“i.“'. NE) |',;|n! 1Y,
IR L L] L =

Baba P Supana,S R Schhar Reddy, J, Atoens and Molecules’ 4,2014,2

F Semvareddy Rwascihar Reddy and T, Raveendranathbabu,im, J, Nanosci. 12, 2013,
Y FessekbarReddy T Raveendranathbabu, B.Sreemvasulu , International Journal ol Research
a Pharmacy and Life Sciences |, 1,2013, 1.

-

I Raveendranath Habu, P.Sujana, K.Sivasankar, S Ragasekbor Rededy, Analytical Chemistry an

Indian Journal, 11, 2012, 2.

s Fende Kocl, Yusul Yigit, YavuzKursal Das, YaseminCiure CevdetYarali, Joumnal of Food and
Drug Analysis, 16, 2008,3,

YJose Fernando Huertas-Perez and Ana Maria Crarcin-Campiang, AnalyticaChimica  Acta,630,

MR 2,

0. Keth M. Moore, Susan R Jones  and  Carole James, Water  Research
29, 1995, 5.

HL.G. Hoizey, F. Canas, 1. Binet, M. L. Kaltenbach, G, Jeunchomme, M. 11, Bemard, D.
Lamiable, J. Forensic Sci. 53 2 OUR, 499-502,

12 G Xu, W. Zheng, Y, Li, S, Wang, J. Zhang, Y. Yan., Int. Biodeter. Biodegr.62 2008, 51—
5.

13, Susana de Melo Abreu; Paulo Herbert: PierluigiCaboni; Paolo
Cabras ArmindaAlves; Vineenzo Luigi Garav, Journal of Environmental Science and

Health, Part B, 42, 2007, 7.

14 De Melo Abreu S, Caboni P, Cabras P, Garau VL, Alves A., Anal Chim Acta., 573-574,
2006, 291-7.

S Anne Danion, Jean Disdier Chantal Guillard Olivier Paissé, and Nicole Jaffrezic-

Henault, Applied Catalysis B; Environmental, 62, 2006, 22,

I Vincenzo Luig Garaw, Susana De Melo Abrew, Pietluigi Caboni, Alberto Angioni,

vmunda Alves and Paolo Cabras, J. Agric. Food Chem., 57 ,200%,6

hutp Vjseglobal org
B0 Beme ¥ 2022 f

CamScanner



i L‘ﬂﬂ'-r"":‘m-h
N W
L Qzeki. ApRXE njo SRS =T
| 8
(ry RevIewhas '

athMass Spectrome

6, 2006. g1g — 863.
1 Anal. Chent 338 (1990) 75-70

19, 5. M. Waliszewski G. A. Symeczyssth ExCmh -
o ML A Goicolea R ). Barrio. J.

) .
hez. A GamezL et

A. Ugane. A, San

20, N, Uncela,
A 1061 2004, 21 1216,

(Chromatogr-
21, 5 Rajaﬂckharrcddg.',

K _Chandra hMob2n snd, NY _Sreedbarl. Int. J. Sci. Eng- Res, 2,201 1,10.

168, 1 2017. 113-120.

22 OzchumcuGu\cinBalaL"ierdarP.bacs_ Talanta



.IJ“.I’I’ I.iln“’ ] =
i |“||.'I| .lI. !_‘\“‘l 1 r I 1 d £ | :}1\"’2 i ] ' L
I Iqlf i! 1 [ 1 B i] =r L h!{[.’ nE g

ISSN : 2456-4184 °

s+ INTERN
' hNDA;lONﬂL JOURNAL OF NOVEL RESEARCH
S5 s E'UELUPMENT (LINRD) | 1IJNRD.ORG
) Anlnte national Open Access, Peer-reviewed, Refereed Journal

A . .
[:‘Irlll((:;}tl'on o.f polynomials in computing
eedicides in environmental samples

S—— , P.Srecharireddy
;{Erl‘:ii;hma:lus, govt.degree unﬂcge,nﬂidupcm,NuHﬂrc andhrapradesh, di
- ponding author cmai]:pammeshvunkntlm@gmail.cum .

Abstract

This attempt | .
: pl is o delermine the trace am ix
technigue adsorptive strippt ounts of weedicides present in €V .
$ siripping vironmental samples b ' ;
electrodes as working Elﬁ‘;f{:ﬁ;;hamm;iry. Average amounis for ten replicates founded 1::: usi;:g:ﬁ:g:]:g“?:cir;; rriven
carrelation cocflicient and in a]!l the !'Lnlfl'lln:f ?ﬂli{!mrﬂmh in math matics and statistical wuu:fns such as standard Eﬁiafisu:f ::l.sut;
. i : : % in this invesli tjon with high
are coll ; G ; B ith higher degree f :
Mected and investigated for weedicide residues before and after th nhappiicag'ﬁnnirf:::l??d-cwam samples of varions 62

Ky words: weedic ; -
oy words: weedicides, adsorptive stipp! ng voltammelry, carbon nano ubes paste electrodes water sumples
Introduction

althuogh the fact {hat weedicides are useful for the control of various undesirable plants in Crops at
different levels. They are risky because they can poison  the land, the waler and the air.
Some weedicides do disintigrate for a long time. These types of harmfull chemicals regularly usedto
sustain yields [1-71.

When residual pesticides get into the environment they can remain pOISONOus and acti
place, these chemicals may spread to other land arcas and possibly

ve for many Years. If

applied incorrectly of used in the wrong

to the water supply-

{advanmge&pcsticid{:s are very effective. This means that nearly all the target pests

There are good reasons
fled Results are quick. This means the pests arc killed

which come in contact with these pesticides are ki

within & very short time:
-oal (cheap) Way of controlling weeds and can be applicd guickly and

g wc,cdicidc can be an cconnmlca! (

Usin
ur cost which might apply 10 other met

there is not the high 1abo

hods of control, quch as removing weeds by

hand.

fnstruments

Electro analytical deu:rminminm conducted using @ model meterohm AU Lab 101 PG stal {thhcrl:ma.ta}.
i ry and cyclic

pulse adsorptive siripping voliammet

differential
an Eutech pCc_si0 cyber searn- Meltzer Toledo

working electrode for
re carried out with
D-c-.'u:1clpmcnt [gww.i'mn.l.u[g;

CNTPE was used @8

yoltammetry- pH m::usurcmcnts we

Int

piovel pesearch and

R,
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micro balancer were used 1o weigh the samples during the preparation of 1 g
v ] y

(Japan) Xp26 delta range
Slandagy

solutions. All the experiments were performed al 250

Heagents

All reagents used are analytical reagent prade. Double distilled water was used throughout th lysi
' e amalysis, In

the present investigation universal buflers of pIT 4.0 was used as supporting electrolytes and
' ire preparcd

by using 0.2 M boric acid, 0.05M citric acid and 0.1M trisodium orthophosphate solutions

Measurements and calculations

In this standard addition method, the voltammogram of the unknown is first recorded after which a kn
: own

volume of standard solution of the same electro active specics is added to the cell and second
LN

voltammogram is taken. From the magnitude of the peak height, the unknown concentration of specics may
be calculated using the following equations.

C xV
V. xi,

xi

C (un known) =
1

Computation of recoveries done by using quadrgtic pelynoial cocept of math matics
F(x)=aox"+hx" 4 n2 xFss e dpets(general)
ax’+hx+e=l{quadratic)

and for better determinations statistical concepls such as standard deviation and relative standard deviation and corilation

cocfficient were applied[23].

Result And Discussions

ach sample is useful for the analysis of water samples.
is found to be 4.0, The peak current is found to
10°M to 1.0 x 10°M. The lower

d relative standard deviation

well resolvable and reproducible peak obained for ¢

The optimum pH to get well defined peak for the detection
ntration of the pesticide over the range 1.0 x
oM. The correlation coefficient an

edure [8-15].

vary linearly with the conce
detection was limit found to be 102 x 10
(for 10 replicates) obtained using the above proc
Recovery experlments

yl formamide. [n voltammetrie cell, |

(pH 4.0) is added to it. Then the
small additions of

A stock solution (1.0 x 107 M) of each sample I8 prepared in dimeth

is taken and 9 mL of the supporting electrolyte

mL of standard solution
nitrogen gas for 10 min. after obtaining the voltammogram,

conditions.

solution is de aerated with
ammograms are recorded under similar experimental

standard solution are added and the voll =
: _—EEEE t {wwwijned.org)
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The optimum conditions for analvtical Nﬁm:lli?ll{i'rl"r'u1|l1;1|.r 7 basuie 3 Marcly 2022 JISSM0 2456 A 100 | NI Cd
EREL m oot pll 4.0 are found to b : |
: ¢ pulse amplitude of 25 mV

applied potential of 0,35V and sean rate 40 mVs,”

Water samples are collected from '

R, pc“i‘:i: 1?1 paddy ficlds which sprayed by the pesticides under mvestigation A4

sl :.nmph; r - '|'hl.’:5l.'l: samples were filtered through o Whatmin No.41 filter paper and

analyzed as described ab s were taken in a 25ml graduated tube, to it buffer solution was added and
. above. The recoveries of samples obtained in water samples ranged from 51.00 1o

5 o
5£7.00%% and the results are summarized in Table 1.0,

Table 1.0: Recoveries of weedicides in water samples

Name Amount added Amount found "Recovery | Standard
bl (mg/L) (mg/L) (%) deviation
1.Aldicarb 5.0 3.15 53.75 007 |
7 Thiodicarb 5.0 136 59,00 005 |
"3.Chlorpropham 5.0 331 57.75 0.16
4.Fenclorim 5.0 3.25 36.25 0.06
5 Isoxidefen 5.0 3.10 52.50 0.17
_'_,_——-_'_-_'_.' ___——'_-_'___._——'—'____._-
6.Fenclorazole 5.0 3.18 54.50 0.07
_____________-——-—-—-___.___.—-—-—-—.___—-—
7.Phenothrin 5.0 3.22 55.00 0.15
I— =
8 Bynapycril 5.0 3.26 59.45 0.03
S

e
*Average of 10 replicates

Conclusions
rameters and pnl}'nomial concept were used for the estimation of weedicide

rpret the instrumental out put

Juring

d by

In this approach statistical pa
¢ without considerable errors. And ¢

residucs satisfactory applicd to
ns pollution arises duc 1o h

inle
the estimatio cavy metal clectrodes such as mereury electrodes is avoide

using carbon electrodes.
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Finding of persistence of fungicides in water
samples by using electro analytical techniques
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Introduction

Regandions ol the statiancy than pesticides are valaable for the contml ol sersiile pesis, many ol them e
barankws  chemnals. They ae penbses bovosse they van prasesn the lamd, the warer  aml  ag

Certmn pesticndes duo ot beoak down fura long timne, These e of pesticisdes ane often wsed wln somcthing
st be prodected Srom ped attack for a lomg period of e, Toe example, protecting homses from tenmsiie atack

Postivubes which reman in the soil or on e treated sarface e alse ofeen calbed resbhial chemicals| 1-5]
When restadual pesticides pet tmo the enymonment they ¢un remain pedsonous and ative for many years. 1
spplied incormectly or waed in the wong place, these chemicals may spread to other Land aseas and possibly 1o
ez ater supply.

1 prestrcades 2re not wsed cormevtly, they van afleu husien healih or cause serivus injury or death W the pesticide
apermnr, ather people or houscholl pets. Pesdicndes can aben diectly affect other nonarget amumals, B
enample, 3 pardener spraying his parden o kill caterpillars will probably abue kill harmless lasly bl bectles aind
praving manmses, I peshiodes are used incorrectly or applied wrongly, they may Tl their way fme places
where they are not wantsd, fie example, they might be washed inio rivers o it the il Iv this aarlicle an

charanalytical method soltammetry supponed by satstival findings was apphed.

,

Apparaivs and Chenviculs

Flewtri analytical determinstinm. conducted wsing o meslel meterohm Awce Lah il MG star Exctherlamds

CNTPE wan i o workmg chectrnde for differential pubse sdaarpine sinpping solamemetry and cychic

_ T e B yrekvet _
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voltammetiy. pH messurements wiere couricd out witly gn Eatech 10 S0 oybe seaan, Meltzer Tisladin dagun)

Xp26 delta range mivrs haluncer were tzsend o weiph the samples dusiig the prepasitun of standand satutiss

All the experimsents were perfonmed a1 250
All reagents used are analyucal reagent grid. Dbl distilled warer wis used theoughout the amalysis. In e

presenl anvesiigation prnsersal bufTers of pll 4.0 was usad as sppsering clectmlytes aml are preparsd by using

13 M banie aond, A8 e wcnd and (018 prisa bk dmthasphis plhuste soliebos
Cumputation
o thts stamdand addditisn methoad, the ol LmirsagErum of the unknewn s fest revonked alter wiich a kaowa

vilumme of standand solution of e same clecim active species B athded 1o the cell amd seyimnl Voaltamimoganm s

pahen. Fromn the inapmitde of the peak height, the uiskriowin concentration il spevies may be caloulaed aang

the fudlwing cuuations.

T
C qun kmwan = 22 i
Vo,

(]

Findings and Analysis

Fine resilvable peak obwained for each sunple is uselul fig e amalysis of waker samples, e gt [ LT

pet well defined peak for the detectaii s 1

cisia entatars ool e pestnode over the rage 1004 I

slcpnen stmmland das netrom il
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ANNTRACT

A mew Tacile methodology Tor the synthesis of arometic Seoerras by desslpbunzaton arwd sbbitwon peactuon of the
veguited amime, carbon dsulphide and ammoms solaton o the ;-;1 som of [MSD sadvigmt IIH-"'-[ -r-rrll “"“:”
temperature The giractures of the pynthesred compousds were confirmed by IR, st HNMR mwitols T:h:-
sviithet benelits ol the presened mothods are refloced o the opwratsonal -uvrfn:.uip 'm.u oo --ﬂ'ﬁlqﬂ;i
shon reaction times, high purity and vield of the products. Conadenng the commriad impuetancs olf thuu:run, “
should be emphasized tha implementation of the aptimal Wﬂmwww,.; for

the synthesis heterocyelic compounds having pood bllagical activity Trom amines wuing sbas &4 3 fagat

INTRODUCTION

Thioures o very important Tunctions] group snd pood
pnermediate for the svathesss hewerocyehs compounds
auchi P benzotiiozole, st hiarod i
tuahvdantoms " 1.3, S-mammws,” J-anuno-
onazolidimes’ and other compounds such s mmondd”
ad herbicides,! ! wineh  have mological activaty  In
addimion, thuouroas s usetul precursans in the svnthoss
ot phanmacedtically unparan! hetergevekes' and N-alkyl
o Nearvl iudes M pamy miihods for the symthesn ol
reporicd. T enample. N-substituted

tiyouieas have been
the reactiw of

Hisoisroas aie ooy prepared
amines with alkali metal Huocyanaies i the presence ol
o suong acd!™ @yl solleocyanaics with  amines
ollowed by basi Dvdialvsis, ' sotlnocyanaies with
A o anunges i fwi slep  Teactiane e
unspbstinuted thoureas with prman annes with carbson
disulnde i the peesahoc of aneivury  aoetalc AUt
nieniia, primsary alk vl snnes at tugh iempareiae o
g disubstitaied cvanannides with hpadragon whebarnide
anid tviragon sulbde o the el of drie

severdl new metinds W e propaariinm ol sulwtivited

]
thinskiar  lwve  beah pecontly |rqmnm1" At tom
v Iopuilie sl mld, et el ey sl
despedl  Thimeloe wy Wl W

toieidl il e

TR LU L Lywin AV
wilitne B VORETH

domonsiidic o conisiiu
sty chieag gt soadily avthatile |

EAPLRIMENT AL SECTION

Horem we tepant § Tiree-smpnait suasikin beiwesin
aimine, U5 and anmmn saliki 3 the prvscins ol

| Nl 9, dasue 10, 2021 |

= —

DMSO solvent umng mon st poom tempersturs. The
optrnration of the rrachon comditurs wis ¢ woed ol
with aulme as model submbtate using Afforent Bases,
solvents and lodune st vanad wermperatuee | Table 12 Mhe
bt resialt was obtammed when the rracion wae pursucd
a1 room temperstars wsing | oy of the loadine will hescs
ke F1., Sodrem scctate and SalUUh i the presonee
of I sftiwdeng the pheyithages | Schane L) in 1"
conversaon ( Table |, cotrues 5 & 101-11)
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Reaction conditives: Amhne (3 rumsadl ON: I ogh
EtN (2 eql L (100 mol®) Anumosia ooy (2 val}
were strrod 3 moom RompTina 1@ the presoene ol
respective salvent for 5h

Firstly, the roaction was ohoviad = e posaen of
differen: sohvents, Amoeg the sohenes DIVME gave tapat
procdact m evesliomt weld Other sohvees MR aind
scctat, cthunol, DOM amd DARRD coeld gne gt
prociact @ poad eid We have alar evammand with polar
geoneny sohernt HAO and 0 sooduct wgs obworvad
Later we have checkoad wich the moo-polar solemis ke
p-Houme and a-Heptase Unformmately, 0 TN
sohert coeld ghve umpet prodact The maatoa with
amother orgrmic hase pyndine ooEhET oW cxpontad
prodact However, e DOTDIEN baees  sodnm
bacarbomie, sodon acctie and dodies phosphaxe
creld e et prodecss I poad well Fizally, the ket
rmoe= of reoest B N omel Yy wes cuarmimed,
bowee Se rmacton o provide tpet prodat i
adcEs Vicd The oo sxperent = coefrmad that
S reamoT does T provide ol prodnct i She sheane
oF solvems o tese = the srmm matemia] = regoversd
AT

Ermr Se o= sodnees = Emd we expioead the
mﬁiﬂmiwixmwmﬁmm

Tadie == Sadscraze scope for e synihesis crivare
p—

Ewrapean Journal of Riomedical and Pharmacessicad Sty

e —

donating and electron wis e - -
J-‘I‘_-l l!:fp\ In this ﬁﬁ-g:i:‘-.“‘ihf;;fl:u.: =

- ¥ P
boanng chvtron domatmg e closram  wrlndeew -
proups were cuammed el S wendied  tmaetes
conditions (Table 2) The phesyd reg bunvmg diecvan
donating groups such 2 L-mefnl fomafen y conld g
therr nespoctive aromanc tuowrees (Tatic 2, cories 3£
m high vicld The onsubatsbned shwnd g swe e
targot product o gueEninetve wadld (wibie 2, rr.';-
Flectron withdawmg moms such e £-Tuwers and 4
chlony substiments grve they fnel producu m 7552,
vichd (Table 2. enmes 2 and 7) The ar¥i rmg Innomg
strong cloctron withdrawing group N0 om second
position gave po product (1able 2. emny 6). 40w
aniline activity was glso cxamansd undsr upimeess
regction condibens. b unforturately B0 feaClion v
obscmvod Later, the seme reattoo wias issisd wsng
strong hase, anhydrous potessium hvdroxide (KOH | md
no  target product cowd  obsehve. Subscguem
optimization for the reaction Jed 10 increase 1m Vizid, we
did the reaction with ashvdrous polassium bvdromads
(KOH) a1 80 °C. Very imerestingly the reachon couid
produce target product in moderate vigkd (Tadie 2 =
10). Di-substituted and ontho-subsitmted arvl nngs comd
obgain their respective thioureas I good vicld (Table 2
enmes 5 and 8).
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MECHANISM OF THE REACTION

The mectanim of formation for phenyl thirurea (i
anline 1 shoram i below Scheme 1. The nmlmcnr?
cvulenice andd freen the I0crsture repurrt the mechanisim :1.
propescil. A we shown m scheme |, aniline (1) reacts
with cartem dusulphide in the presence of base il-'h;ﬂ

L
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F = Flaws
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RESULT ASND CONCLUSION

In comclusion, we have developed neat, clean and
efficient methodology for the synthesis of aromatic
thpomareas. Thin  reaction mvolved  conseculive
desulphurization and addition, The reactions are rapd
and facile and  accomplished under mild  reaction
comditions. All the reactions readily underwent optimized
comditims o provide target prodducts in moderate 1o
cxellent yield
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SOCIO-ECONOMIC FACTORS OF HANDLOOM WEAVERS IN THE
SPSRNELLORE DISTRICT

Dr.M.Madhusudana Varma
Principal, Govt. Degree College
Naidupeta, Tirupati Dist., AP,

The handlvon: weaving activity is one of the higgest wnorganized economic
activities in India. The handloom industry in India has a long tradition of ontstanding
artisanship that represents and preserves vibrant Indian culture, India’s andloom artisans
are globally known for their unigue hand spinning, weaving, and printing stele. They are
based our in small towns and villages of the cowntey which transfer skills fram ane
generation to the next. The handloom industry is the country's lavgest cottage industry,
with 23.77 lakh looms. The handloom activity is very pathetic and the present situations
are pressing the weavers into poverty and depressing. I this paper, an attespt is made (o
study the socin-cconomic fuctors which are influcacing the handioem weavers in the SPSR
Nellore districe. A detatled evaluation of Secio-economic factors that influence the |
Handloom weavers like gender, age, literacy level, Community, vation card, etc. is provided
in this paper.

Kevwords: Handloom industry,gender, age, literacy level, Community, and ration card.

INTRODUCTION

The handloom sector in India 1s one of the biggest unorganized economic actiy itics.

The handloom industry in India has a long tradition of outstanding artisanship that represents
and preserves vibrant Indian culture, India’s handivom artists are globally known for their
unigue hand spinning. weaving, and printing style. They are based out m small towns and
villages of the country which transfer skills from one generation 1o the next. The handloom
industry 15 the country's largest cottage industry, with 23,77 lukh looms. It is also the second-
fareest employment provider in the rural region employing more than 3.5 million people m
direct and allied activities.

The Handloom weavers produce several traditional products such as sarees, dhotis,
kunis & Kurtas, shawls, ghagra cholis, lungics, fashion accessories, bedspreads, ete. In the
contempuorary product category, the industry produces fashion Tabrics, western dresses, bed
linens, drapes, kitchen linen, decorative fumishings and rug durnies, eie. The handloom seetor
of India has the advantage of being less capital intensive. eco-friendly, having less power
consumption. and the ability 1o adapt o merker conditions According o the Handloom

Census 20019-20, the industry employs about 35.22.512 handloom workers across the country.
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Yathetse and these stlyaluwmnms gre pressing the weavers ey prverly ared dlepi WINE. A el
veesiEned W evalugte rsttecanomic factors of the handlonm wiavers i the Spsp
“ellore distnet of \ndbra Pradesh, A detailed cvaluation s provaded o SOCI-CConn,

! that  are miluencing  the Handioom weavers i Nellore  Dastoet with Chrsgy

-MTACITIMES such s gender. age, hiteracy level, ( ommunity, and ration card,

RENIEW () LITERATURE

Mohan Khan 2020)conducted - stdy 1o find the SOCH-cconumic. conditing il

aandioom wWeavers in Chirala Mandal of Andhra Pradesh, The muain am ol the Mudy 1. 1
collect dats from 70 manual families and gather mtormation on (e fancial simation of
manual weayvers mn the Villape of Churala i Andhra Pradesh, This analysis alsn Ve g
CONCIse Overview of the problems of the weavers of handlooms and he adminitratiye

ETINEements for the w elare of handlooms 1ha have been implemented in Andbira Prades),

Y mam objectives of this sStudy are 1o explore the SOCIO-CConnmic status of weavers in the
fandloom, such as camings, health, gre. Analyze the issues of e, dastributio,

= consumption of weavers m the area studied. |1t was concluded feom thie sty that 379, o
“esvers under 41-50(adyl; dge) are employed, 314, of the weavers have inished secondary
=ducation and most of the people have lef because of family backwiy ditess. In 201819, 57
percent of the weavers nvested less in education thyy, Rs.6000. For Lonsumption purpose
surng the year 2018-19. 40 pereenmt of weavers spend  their carmings. of Rs 10200 .
Re 251500,

Naga Raju (2018) hys highlighted the SOCI-CContmic factop o handloom weayers
The study gives an overview of the history of ke industry mntending 1o determine iy
dechnmng factors, It also trigs 1 Loncentre on aspects of the socio-ceonomie Lactors of gy
weavens of the handle. Moregy er, the sector's OTEamztional issues are addressed. The sty
also gies wide indications about the possibie Consequences of the sy

CEERRING povernments'
different policies. The findings of thig study

Are amportant for e mdustry 1o adopt miodern

lchnology and mprove the social angd chonomic factors i the houschiolds o hanadlonm
weavers The analysis of the revenues of the sample weavers i« also carried o reparding the
Bpe of loom used. Furthermore, in the event of My shuttle pir looms, outpu rer loom per duy

s low. The annual Inceme of inlun'icwuuw with the frame BE Seni-mmtomatic wen an

generite gher incomtes because the wear and 1ear pur day are also higher than the wey il
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car. The welfare schemes for women handloom warkers can be explored further since more
‘\ "I L3 3 AL L] - i %
omen have been involved m the iandloom sector, This survey shows that most respondents
tavor their childre : ’ -
dren to work tor gold and govemment service Independent weavets and
WCHVETS : FOWEAVEEs are less 1 ' hi
ers under master weavers are less interested i placmyg then children in their hereditary
Wil - u e - ' 1 i
aceupaton amd they feel strongly that the work ol poldsmiths will provide thetr chiddren with
better livelihoods,
Tania Parvin and Sadika Hague (200 7)in their study examined the livelihoods of
Bangladesh's leading rural non-famm houscholds kpown as handloom weavers The study

reveuls that Bangladesh's weaver houscholds are better at livelihoods than thase provided by

COVETTIMENL SEIVICEs 1N MOst sOcio-cconomic indicators other than the level of education and

theamount of funding [t was therefore concluded that the coatribution of the handloom

industry 1o the solution of the uncmployment problem and developing the sociul and

economic factors of the rural households, the largest and most significant non-agricultural
employment sector, cannol be denied in Baneladesh, However, there are also scveral

challenges in this sector. Some of them have a market failure, while others include failure to

mect production, capital cost, lack of product diversification. cic. This study, therefore,

recommends the ways of Hproving these conditions, mtending 1o enhance the social and

economic factors of weavers in Bangladesh to their full potential

Sandhva Rani Das {2013) undertook o study about the Socio-Eeonomic Profile of

Handloom Weaving Community in Bargarh District of Odisha state. The purpose of this
study is to analyze the weavers' spcio-economic situation and to provide possible guidehines

¢ht. The results ot the rescarch studics show a gradual shift berween the

to reduce ther plig

weaving profession and government services because of the uncertainty in the sector and
heeause the government is not paying attention o the declining stale of the tradinonal
weavers. The study has shown that weavers are confronted by several challenges, such as
lack of up-to-date machinery, poor work conditions, poor pay. and

financial constraints, the
d by the present study that Handloom weavers

the less government supporn. It was conclude

raditionally weave in the district of Burgarh becausce of their primary oceupation, due to their
—— cocio-geonomic status. flowever, the aspect of socio-eennomic factors 1s decreasing due
1o different unlavorable factors. They are mostly wage W wvers who work with the whole
family for more than % hours per day. Maost ol the weavers work under master weaneny

control. The findings were largely linked to techmyues for improving the SOCIO-eronomig
fuctors of houscholds in handloom weavers, Further, i is also sugpested to study about the
mnst be identified and estimited, even though

strength and weaknesses ol the seclor
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handloor weaving has a lot of sirengths but 1 is sl m difficult social and economie tactors

through severe criscs,
OBJECTIVES OF THE STUDY

The muain obiective of this paper is W evaloate the cocio-cconomic factors influencing
the Handloom weavers in the SPSR Nellore distriet.
SANMPLING

Pritany data is collected from the selected Tlandloom Weavers in five administrative
revenue divisions of SPSR Nellore distriet, viz. Nellore, Gudur, Kavali, Naidupeta and
Atmakur, AN the Handloom Weavers in the distriet from 2011-12 to 2020-21 are fisted out.
Using *Stratified Random Sampling”, a sample of 10 percent is selected at random from 3904
Handloom Weavers in the district duning 2019-20. which equalsto 390weavers.

Table 1 describes the Revenue Division-wise of the respondents selected for the
studv. The district has been divided inte Five Divisions like Neflore, Gudur, Kavali,
Naidupeta, and Atmakuru. Table Ishows that out of 390 sample respondents taken for the
studv. 142 (36.4 percent) of the respondents belong to Nellore Division, | 19(30.5 percent) of
the respondents belong to Gudur Division, 96 (24.6 percent) of the respondents belong to
Atmakuru Division, 18 (4.6 pereent} of the respondents belong to Kavali Division and 15 (3.8

nercent) of the respondents belong to Naidupeta Division. Hence, it can be concluded that a

maximum of 36.4 percent of the respondents belong to Nellore Division which 15 in the

district headguarters.

Table 1
- ) Revenue Division-wise sample respondents e
_ RevenueDivision | Respondents . Percentage |
Nellore 142 B Y. I
. Gudur BRI T
I Kmf;lni. . _ S 18 : ' —— 4.6 |
. Naidwpeta 15 I N S—
| Atmakuru B . T ey - SURE
ol | 390 . w1

Source: Field Survey, Data collected from the 390 sample Handloom Weavers
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Fig 12 Revenue Division-wise sample respondents
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Fable 2 reveals that 294 (75 38 percenth respomdents are male and 91 (0,

JILI'.LIIH
tespondents are Femaleont of 190 samnle

respandents tiken for the stuly,
dthat the magoriey 75,38 prercent) o the respomdents i M

While,
In the Nellue division, oul

Therelore, 1t ean
e conclude

ol LR sample respondents tiken fin the sy, 110 (77 44

pereent) respondents are male and 32 (22.54 pereent) respondents are Fenule

CThe prenter
Pt o 7746 percent of the respoadents are Male i the Nellore

division. Ont ol 119 sumple

respamdents, 93 (7815 percent) ol the respondents are male and 26 (LS percent) the
respondents are emale, T

Phe parpantan porbon was 78,15 percent of the respondents are
Male v the

Gudur division, Om ol 18 sample respondents, 12 (6067 percent) the
reapondents are male and o (3333 pereent) respondents e Female, A g portion 66,67
percent ol the respondents are Male in the Kavali division,

I the Nadupet Diviston, sample of' 9 (60 percent) respondents are male and 6 (40
percent) of the respondents are Female out of 15 sample respondents. The gigantie poction
was 60 percent of the respondents are Male i the Nandupet division. Out ol 96 sample
vespondents, 70 (7292 percent) of the respondents are male and 26 (2708 percent)
respondents are Female. The enonmous portion wis 7292 percent of the respondents g

Male i the Avnakuru division.

Table 2
Division wise Male and Female of the Respondents in the Nellore District

Nellore | Gudur | Kavali | Naidupet i Atmakuru Talal
PRvislani(aundar Division | Division | Division | Division 1 l'l'h:*-illll i
L : Ll ~ 2 5
' 1o 03 12 p
Male (77460 (78.15) | (66,67 H-nmn 1 [7”1"1 1 [I::, W)
L L | e | !
Female I 32 | 26 i | f | -

21

VLT
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years <4 {"L"\'CH'I, e
. respondents are e
{ enls ate in the age group of up to 25 years In the Cudur divise

utof 119

respondents, 29 4 percen
<Y percent TR 1 '
p ol .j‘“ndt ats are i the AR PEON above Bl years, 9.7
ot respondents are i the ape
A ¢ age proup of 26-45 yi :
e i proup of 2645 years, and (X percent respondents are in
¢ age group of up 1o 25 ye = B !
; : 3 years, Inthe Kavali division, out of I8 respondents, 27 % pereent ol

e

respondents are in the age )
e m the age group above 60 vears, 61,1 percent of respondents are in the age

1 Of 2643 veans, an
vears, and 111 percent respondents are in the age group of up to 25 years, In

Broug
the N koo ¥ e
e SNandupe! division e : ;
ston, oul of 15 respondents, 267 percent ol respondents are in the agze group

“-?.1!"'!- » ) e hn. U % . P : .

¢ Vears, percent of respondents are in the age group of 26-45 years, and 13.3
yereent of respondents are 1 Cape
pere espondenms are in the age group of up 25 yeurs, On the other hand out of 96
et T O !
respondents i Atmakuoru division, 46.9 percent of respondents are in the age group of ahine

i) vears, 396 pereent of respondents are in the age group of 26 45 years, 13.5 pereent of

respondents are in the age group of up 1o 25 years

Table 3
~ Division-wise Distribution of Respondents by Age Group in the year 2018-19
R!:'l*t'!ll.ll' e Age Groups . _1 Total
division __ Upto25years | 26-dSyeans _ 466D years |
Nl 7 07 O 142

e 49y | 41 1 ey . dgoo)

: ] : 43 1' 35 19
CGudur | (0.5) 69.7) | (294 (100.0)
Kavall | (1.1 : .@‘__l!_____h___[ﬂ;ﬁ_l (00.0)

S masmmgmt T 9 4 5 15
Naidupe! oE ) T (60.0) L T .
- ' 3% | 45 {
yrmakuru (13.5) | (3960 | (469 | (10800
pe—"0g 208 g 157 | 3%
Total Y N - - B @3 L een

Source: Ficld Survey

Note: Figures in the brac of the respondents

Jet are the percentiage
ANOVA
S5 v I

source of \ ariation 1 . e
?ﬁ!‘l?.{? ' 2 ! I -”':-; | Z-H“lw {'.“"155
i 12 | 631 5333

Berween Liroups
74584 _ , |

CWathin Groups i | .
11020 4 | i :

[P-value

I'otal
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Fio: 3 Division-wise distribution of Respondents by Age Group

The growth of the handloom industry varies according to the education with skills of

e weaver woa certain level. An educated weaver with skill understands  better the
Government support and also knows the market situation and thereby alters production
stratees to suil the needs that are changing requirements of customers.

Informtation i respect of the educational status of the respondents in five divisions is
presented in Table 4. In Nellore division, 148 percent of respondents are illiterate, 24.6
percent of respondents have primary education, 23.9 percent of respondents have secondary
bevel education, 22.5 percent of respondents have intermediate level education and only 141
percent of respondents have gradiste-level educationout of 1otal 142 respondents. Oul of 119
respondents. 185 percent of respondents are illiterate, 193 percent of respondents have
primary education, 23.5 percent of respondents have secondary level education, 21 pereent of
respondents have mtermediate level education and only 17.6 percent of respondents have
sraduate-level education in the Gudur division

In the Kavah division, 333 percent of respondents are ilhterate, SO percent ol
respondents have primary education, 5.6 percent of respondents lave secondarny lev el

education. 5.6 percent of respondents have mtermediale level cducation and only 5 6 pereent

of respondents bave praduate-level cducationout of otal1 8 respondents
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Division-wise D Table 4
vision-y
IVISION-WISLE Mltllullurl u-l Ih- |mnrlrnh by Education tII.IlII'IL l!lln. n.uu' ZIHH.M

CRevenne Division v Fducation (.ruupﬁ.

Hliterate l’nnmn "-unmhln Intermedinte | Hi.';;r;'.i.' { Toml |
Nellore | -] L ! AL ; 32 {20 1432 !
. f‘"'“:‘} . _1.‘._-_1..;.‘1. L 23 (225) 1 (¢4 Him_{u;
Couddur : i, i A - 2K 25 i 1] EE "| T‘.f i
? |85 | 093 | B3) ) QL0 (17.6)  (100.0) |
havali I b Y : I ! : t | I8 |
A3 000 ] (5.0) 56 Hﬁ} nurlm

Nadupeta | H-.l:ﬂ] | 1| } I ‘
ISR S ) | 60 | 671 | (67) r*r: 0) | _t_!l_}y_}__l
Atmakuni 2o 1 20 25 i o6 |
. : (33.3) | (2.5 | (308 [ (2600 | 1?.3; {100.0) |
: Total ] .9 | &0 | 84 | 52 | 390 |
| '@an | s | @8 | G13) | (13.3) | 100.0) |

Souree: ¢ Field Survey
Note: Figures in the bracketare a pereentage of the respondents

In the Naidupeta division, 60 percent of respondents are illiterute, 0.7 percent of

6.7 pereent of respandents  have secondury level

respondents have primary educanion,
level education and only 20 percent

" respundents have intermediale

education, 6.7 pereent of
of total 15 respondents. On the other hand.

of respondents bave gradute-level educationoul
33.3 pereent of respondents are illiterate, 12.5 pereent of respondents have primary cducation,
v level education, 26 percent of respondents have

M & percent of e spondents have secondan
reent of respondents have

nedinte Jevel education and only 7.3 pe aradugte-level

et

educationout of total 96 respondents in the x‘ktmdkuru division,
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Taken from table 4.an ANOVA results in the calculated value of I being 0.2715, The
Jevel of significance
o, we accepl the null

i the Distribution of Respondents by Lidu

table valug of | at a 5% for (4.20) degree of freedom 15 28061 As the
can conchude

than the table valu hypothesis. 1l
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that there is no significant difference
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Fig 4:Division-wise Distribution of Respondents by Education

The predominance of ¢ertain communities within a tradition 15 certanly a specific
vccupation that 1s neither insignificant nor ignorable. In several areas, weavers have emerged
fram particular courses which can be socio-economic. The underdeveloped areas have never
viet achieved thar stage of development if they can afford to discount the known faet that the
handloom industry lourished naturally in some communities. In India, some communities
seem to have a tendency that is strong handloom activity, Several scientific studies were
undertaken doring the periods this is cerfainly local to the predominance of certain
communitics among the weaving classes. In the SPSR Nellore distriet, 100 percent of the
respondents belonged to Backward Caste (BC). Table 5 reveals that the social group of
weaver s households in five divisions as follows:

In the Nellore district, Tive soctal groups are engaged im hundloom weaving activities,
Out of 142 respondents in the Nellore division 532.1 percent of respondents belong to the
Devanga community, 42.3 percent of respondents are Padmasali, 5.6 percent of respondents

are Kaikala and nobody is found from Pattusali and Thogota communities Out of 119

respondents in the Gudur division 19.3 percent of respondemts belong 1o the Devanga

community, 23.5 percent of respondents are Padmasali, 21.X percent ol respondents are

) : B
Kaikala, 17.6 percemt from Pattusali, and 17.6 from the Thogota community. Out of I8
respondents in the Kavali division 66.7 percent of respondents belong 10 the Devangd

Cres s are
community, 22.2 percent of respondents are Padmasali, 1.1 percent of respondents are

Pattusall and nobody is found from Kaikila and Thogota commnumies.
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Table 6
. Batl At o the vear 20018-19
Division-wise Distribution of Respondent by Ration Card during the ve

Iype of Ration Card Total
Revenue Division BPl Card “,'s{{]_ |
07 a5 142
i (08.3) (31.7) . (100.0)
s 51 11y
Crode (57.1) (42, 9] (104000 3
= = I D = | 14
ah (94.4) (5.0 (100.0)
3 2 15
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—— (85.4) L (4 (1000}
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Total (71.0) N (29.0) (100.0)

Source: Fiold Sun €y
“otes Frgures in the bracket are the percentage of the respondents

i the Gudur division, it is clear that almost 57, | percent of the respondents own BPL

and 42.9 percent of respondents are hving without ration cards. In the Kavah division,

1 is clear that almost 4.4 percent of the respondents own BPL cards and 5.6 percent of

¢ hiving without ration cards. In the Nawdupeta division, it is clear that ihimost
.15

percent of the respondents own BPL eards and 13.3 percent of respondents are Iving

without ration cards. On the other hand, in the Atmakuru division, it s clear than almost 85.4

pescent of the respondents own BPL cards and 1.6 percent of respondents are Tiving without

ration cards.
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Faken from able ban ANOVA results in the

table vajue of F at a 5%

caleulated value of F s 26426, The
177, As the

the table value, we aceept the null hypothesis, Tt can conclude

‘o level of significance for (1 §) degree ol freedom is 8.3

caleulated value i less than
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Fig 6 Division-wise Distribution of Respendents by Ration Card

CONCLUSIONS

It is conciuded that the handloom sector has a unique place in the Indian economy and
olavs a wvital role in the cconemic development of the rural poor. 1t s one of the largest
sconomic activities providing direct employment to over 33 lakhs persons engaged in
weaving and more than 72 percent are women iz 10. The majority of them are low caste and
extremely poor. working n small family houscholds. This sector contributes nearly 19
pereent of the total production of the cloth produced in the country and also adds

wuhstantially to the export camings. The handloom industry is gradually dechining over the

vears and the handloom weavers are {acing senous problems due to a severe livelihood enisis.
The man reasons behind this are unsystematic  govemment policies, elobalizaton,
compentton from power looms and mills, incflccuve smplementation of schemes, and
Changes 11 social and economic conditions and factors. It 15 suggested that the govermment
should develop a user friendly and skill development training programmes, provide Tow cost
mschines which will make the weaving process more efficient, promotion ol market linkage,
arovide working capital loans from banks and other financial institutions, amd provide

techmcal assistance to create designs tor development of weavers. Encourage andd support

CamScanner



Mukt Shabd Journal

participate in rade fairs which wall promote thew products. 1T these suggestions are 12ks

consideration,it can solve the handloom weavers |

yroblems to a great extent in SPSR A\ oior

District.
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