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Abstract
Tha mosl inporttnt ohleclite ol lusincj.s rtrguni;uliort in nrxlL'rn eru i.s lrt

satisf) the (rtslooters. Tharelirra, oll thc uttititiss ol t'trch und etct-t'

depurt rc l tusl he .uslom(r (tricntttl. Ont'e lh( (tt\lot .'rs uru salis/ie.l

fi'on a pqrti.ular ltnxlutl or sanice, lhev hc<rtne lrt.ltrl lo lhut porliculat'
bruncl. The present stu.l)' PrcPoses R, (r.rresr l/,.' tlntlr ltserl b.t generul

insuftuuv qrmpo ies lo u<hiere cusktncr orienluli(ttl a itt9rot'lQtk a

giren kt vriurs la.'tor.\ to huild ( usloncr loutltt. 7'h.' \lttli\li.\tl't' lr.\t ta o.\

entplo.t ad on thr tvslxnscl; of trt.sTndctts, . hit h inc lndcd thc opinittns rl
er(,('ulir'('.r vith t ;.'ell's lnrcttrrL<l quc'.stitnnuirc. Tlrc rcsult ()l lhc sludt'

sul:c:ils lhqt lhc tttslontu's' tluluhusa, u)ttl d \tilll tutlpnw ancl

nunq4cnent of ProLess b clelit'er scniLes plo.t'qn intytrtartl ntle.fir
('usto er orienlalion & complaint hondling and c'lear point cottlttct arc the

n.,sl important laL'lors lo huild customer lo.tttlt.t.

Customer Oricntation and l,oyalty: Opinionistic

Survey of Executivcs

* Dr. KanlalJcet Singh

Kcynords: Cuslomtr Lo!'rlq, Customcr Oricntation and Customcr
Satislactiorl

rAssislanl Professor. DeFarllnent of ('ommcrcc. Ramanujan College. Email
kanwaljcetti9(rirgmail.com
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Pcrforntancc Appraisal of the Jogindra Central
Co-operative Bank Limited of Ilimachal Pradesh

* l)r. Iloh indcr Paul

Abstract
Ctnpcrutilc.,; plo.r'u signi/itunt rtlc iu tlte in.stilrttiortol t ratlit slru< lurc. Co-
op(,rati\'? crcdit institulions sprcod all ovr l liq und pnttiding their
sen'ices at the grass rool lavel. Dislricl Ccntrol Co-opt,rutit'c Bquks.linonce
lo th<' Priman'SoLieties ultrliut?d lo thcn. Tht.t'ulso sultcrrist, urul guide
lhe litD(tioning ol the nrenher socielies ol lhe ii.\lt icl lcvl. Sinrc Distrid
Centrol Co-operatiyc Bunk.s oru lhc ittlrot'tuit .\cgmenl of Coop.'t'.ttil"tP
c rviit s.t'stem ond rtl.so it i.s inportant to knov tha linct ittttirrg ol tltese bunks.
The purpost, of this poptr is to \tu.l.t' thc gntwh unl ltat'fonnunt<, o/ lhe
Jogiudru Cantrul Co-ttperutive Bank l.initad lint liotting in lhe statc ol'
llinuLhol ['rulesh. Thc .ttudt i.s ho.satl ort st'trndun'lult dnrttt littnt lhc
onnuul t (pot l.\ ol.login ru CcntrulCo-opcnttitt'Btnk l,initctl.

Kc1 rr o rds: District ( cn t ral Co-opcrxti\ c Rl n k: Thc Jogind rl Ccnt ra I
('r,-opcrati\ e Ilank l.initrd Ilank l.inril('d

* Assistanl Pro[cssor. Dr'partmcnl of Conn)cre!. R mnIuinn ( ollcgc. F-ntail
paulmhndr(r,gmail.conl
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Cash lcss Econonr\':

Opportunitics and Challcngcs in lndia

*!ts. Archana Chauhan

Abstract
lndia's black uona). L,stinruted lt_t'the llirld Bunk irr )ol0 rtus uhttut ttttc

fifth ol o/li< iol GDP lb curb thc shutlow ec(,nont.r', ('ot'tltPlio and to Push
the (ounttl' kttutds nore tra$parent systenr, lndiun gortrntt.enl ople.l.fiu'
deoDncli:ulion an.l <'a.shlest; econonvdriva. ls u counlrt like lndiu huting
hanking penelrution ofiust 53%' ()01 4) unl inrerncl pcnctrttt ion o[ 31%' . he

able to grt <ushles.s. This pupar cul: .r ilh lltc tttrtapt rl rtts/,/c'.rs.r'tr'//rtt.
vtrioy.s opportnniliL'.s. Lhullengas tnl lttt tlttus rtl ltting tu.thlast. This
papL,r dxt suggast.s sont? rc<rtntnrcndotion\ lirr sttlot)lh implLmcntution rl
ca.srl(,,\:s srst",r und hov lhis lranslbnnoliott lxill tontrilryta to lttlru in
luture. Thc ohjactitc ol the papcr is k, oh];cn'c lhc Potcttliulitics oJ q

coshless eutnonty, challenges.fhced ucl k, suggesl l.ttrious \r'o)'s lo e6e lhis

Proccss.

Kct'rrords: Dcmonelizalion. Financial I nclusion. Cashlcss

* Assisrant Prot'essor. Dcponnrcu ofComrnerce. R.nranuinn ( ollege. Llnivcrsity ol Delhi.
Email: archu iubilcc(r yahoo.co.in
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Relationship Betrveen lndian Banking Scctor and lndian Stock
Markct- An Empirical Studl

\Is.\anchal Singh *

ABSTRACT

Untloubtcdlt', it tun bc suid thul lnnking:;t't'lttr is tttlc rt/ the rupidl.t'rising
sc('tot's among ull thc,sct'tors in an economv with ra,spa<'t to loday's era.

Thercfbre, in this sludt. the rclotionshilt betv'een some Bunks and Stock

Nlarket is unull'zcd x'ith rc.\pL'('l to lndiu. Tha slutll'uttenpl,\ to ottsl't'L'r on(
critic'ul que:;tktn i.e. v'hether the develoltmettl in lnn*s und sttx'k nturkel.r

ore positivcl.r' rt'loletl in lndio or nol ! und whul is lh<' <'rtu.se ond t'/le<'l

relutionship hclv'cen both ? F-or lhe purpos<' ti onul.t'si.s, sto(k pri(c.t dra

taken./ron tlrc rl/it'iul u'cbsite o.f National Srot'k E"rchorrge (NSE). Ni.li:, 50

is !uken us lhc nteustrtv ol .sttx'k morket irulic'e'.s und Nili.r' Bonk in e.r i,s !uken

tts u nteasw'c o.f lhc perlbnnance ol banking scctor The pcriod ol anol.t'sis is

./ion April l" 2007 to April 31" 2018. Unit-r{Dt test und grangcr cattsalib'
lest ure u,sed in order to orrive dl the rcn(lusiotrs. The enrpirit'al results

shov'lhul lhe lvtt vuriuhles rL',tott-sloli()ttttt't'itt ttttlrtrc und lhet'e exists u

negutire ,'elutiott.ship h<'lwaart banks otrd .slo< k morkt'ls in lndit. The rcsrtll.r

litrther .sr,Lge.!/ thut hunkitrg sc(lor uL't.t rt.t onL' of the cause lir thc

developntcnts in Stock lllarket i lndia.

Kcyrvords: Stock Inderl Granger-Causalitl Tcst: Unit-Root Ttstl Co-
I ntegration Tcstl Nillr'501 Niftv Bank,

Assistanl Proti'ssor'' arrd Rcscalch Scholar'. l. Dcpirnnrcnl ol ('orl)llrcrcc. Ranrunu.ian
Collegc. tJnivcrsily ol't)clhi. Kalka.ii. Ncs D,ilhi. l.tlnircrsity School ol Managcment.
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]l
ddsr-grqr{ / Prote ssor- Principal
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{crfiq ctrtq/R.manuian Colleoe
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11 0019

hp
Highlight



1'est ing lhc Applicabilitv ol'

CAPI'l in Sclectcd lndian Induslrics

* i\ls. Aanchal Singh

Abstract
Thc currcnt .stud1'dutls N'ith the wliditt o/ ('apiterl Assct Pricing Moltl in
sclec'tatl irrdustrits ol lndiu. 7he CAPM i,s bcitg tc:;lcd using Ragre:;xon
anulrsis tith tlrL, hc'lp of Ericv.t 9.0 in sevL'n industriu fbr u pt't'iod o/ 16

ycursxrtrgitrgf)rtrtt.luntor.t2000to,lpril2016utinguonlhl.r'.\lockin ircs

./iom BSL).l'he results prorc that the nodcl is opplicuhle in monr ol lhe
in ustric,t ol lndiun Stock lllurket lbrthc peiod sl diel.

Kc1'words: CapitalAsset Pricing Iodcl. Stock Uarket. Stock Indices,

BSE

*Assistlll Profcssor. Rnnranujan Collegc. Univcrsity of Dclhi

Reseorch Scholdr. Unilcnity School of Managerncnt, Kurukshctm Univeniity. E-mail
singhaanchal 500(.r,gmai l.com
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Inlcrcst Ratc Volalilill and Slock Rclurns:

A CARCH (l,l) iVlodcl

*l)r- K. Latha
**Dr. Su nita (iupta
** * Dr, llenu C hosh

Abstract
Tha ptvr(nl ,\tud.t ullcnpts lo c.\ouine thc luul inuntl olchungas in inlcrc
\1t(, on(l i tt'r1,.\t t'tll( \\rlulilih on th? nt'urt tnl vtriunc<'ol Ttrtfblio.ttoc'k
returns. T.hc'.\ltklt PUio.l i: /irtu l.st.4pril l9t)6 trt J0th tlrrt:ust )Ol1
('o\'('rinE u tok p?riod of ultltttt.tinotcl.t l il .t curs. SuuPlc usql in lhc strul.t

(onsisl o/.porllilio ol /inqnciul ond non-linun< ial /irn$ listcd in thc S& P
CNX 500 equit.r' indL'x. The ellect o/ intarc.\l rut? (huiges untl rolotilit.t'on
distrihulion ol'sto<'k rcturns is onal)':cd u.ring thL' G.4 RCH ( I .l I nodal.

Thc e,ffatt ol'intttt:st t'ute clrunges i.\ [(,und to hc higlrcr lir li na(iul /inns ot
conrpurad h nou-linqntiul lirnts. l lar('.\t telL'*,1(lililt i.\ li)und kt h( lht
signifi<ont.lictot'rrllb(tingm(a q (l wriurcol t r t t r t - f i r r t t r t t i c r I f ints .tlrx k

raturns. Ort'ntll, thc clli'r.t ol intercsl rul! tolutilil.\'ttrr strn/i rcturns unl
q)ndition l sto(k rcturns wtlatilitt'is etidenl /irm the rc:;rtlts. ll inlercsl rate
becomes nore volqtile il u'ould also inLreusc llta wlutilit.r'ol conditional
stock ret nts. Whcn lhe intercst rate wlqtilitt is included in lhe variance
cqualio,t it is lbu d lhul in case of lhosa.lirnr's tthe'rt inlL'tcst rate sansitivily
coef.ficicrrt i.\ not significant, c'oe/ficic'nt ol' inlarcsl tutc rolutilit.t i.\

signilicunt iuplt irtg thot il changes i,t itltcrcsl rulc rrtc .tnrull lhe these

/irn's ore uhlc to hedga lhetnselv's bttt il \olulilil.r'tl ilt('t'('.\t rqle ir(t'.\tsc:i
he.trnd a linit. it trruld also moke lhc (rndiliotrul rt'turn.t o/ lhese lil.ms'

Kcywords: Stock rclurns, lnlcrcsl ralc, (;ARCII (l.l), Financial
Sectorand Non-!'inancial Sector

'Associalc Prolcssor. Dcpartlncnl ol-(omnrcrcc- Rantanujan ( ollcBc. Univcrsity oi Dclhi.
llmail: rlr_k lalha(ryahoo.co.in
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*i'Assistant Profcssor. Dcpannrcnt of Conmcrcc. Rajdhani Collcgc. t]ni\ cniity of Dclhi.
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Studcnt lingagcmcnt: A Studl of Ramanu.ian College
*Dr. \ ibhash Kumar
**\ts. Dccpali ,\rora

Abstrrct
"Slulcnt Engugenenl" has heconrc o suhi(,d t,l iDtpot'tunrL, utul discu.ttiort

in the ucu.lemic dotrurin. ll|uth ofth<,ttaklsni('fi'ot?ntit.t k,do.t i\ tltrri(l
bccausc ol the lut*luster uppnnch ol lh(, studcnts - lu*itrg clussrrxurr ot'
ctrttdcnri< in,stitutior's leanring as u hwden und.fbnnulity vhich mtst he
untplctul! fhis tcsaatch pupcr dtlincs tht, larcl trl stu.lc t enqagurcnl in
Ramanu jo n Coll ege, U nivers itv of Del h i.

Online stne.v o.f the students ol Runanujun College was tokcn k, itlbr the
lcttcl ol strulenl cngagement in lcrms (,1 - Spirilualit.t' md .4lignmcnt,
Psvchological nreoningfultr<'ss. tnd Sttulant-tctrche't' rcfutionship. In
addition, various queslkrns which lcad k, studcnl engegcnant u'crc also
ittclurletl. The sun'e1' vrtl; cinttlatecl antong the shrlents ol thL'college and
241) raspon,scs wuc rccaivccl. out ol *'hi<h ?21 ra:;ponscs ttct'c dccmed.fil

At<rtding to thc.litrdings o/ the stud.t', tlle stu.l.'tlt.\ ol the utllcge ure
sotislictl fith the s.tsteru of uhuttliott: thc.t ulso rculi:t,unrl uppttt'iut<'lhL'
edu<'ation thc.r' arc !:.,uitg. Th(' st,ll.lutts lvli<,t'c thut thr.t'gt't.firll sqrytort
jknn thc <ollege in tcnns ol t?tout'ccs orul thc.lucult.t' nemh<t's o/ thc <t lcga
arc help.litlond trust,lorthr. The st d)) hus tlso tnderpinned <'ertaiu./irctors
u4tic'lt lcqd to studcnt cng{lgcncnl, such as instilulion's rutlc in pcrsonalit.t'
detelopnrcnt ol the stutlent. tao<hing padagolg'. in/i'astndurul litcilitics.
s)'Tlct uli( (.\uminalion pntculutcs, unl a.rlru qnd qt-atriutlur uclit'itict.
This papcr wrtuld help Rununuiun ('ollcgc in purti<ulur qud otltcr
cduultionol institulion.\ in !:ctu,t ul to.rtutl.t tud undt,rstqnrl lltc <onLtpl ttl
stulent engugement. The poper also t?crtnrnends w'o1's ttt inpnrve lhe lcvel
ol engogentent antong sludents. This studr''tould give u hrood viev ol the
student engogenenl in lhe c n?nt ststem o/ education. Srule of'Slu.lenl
Engagenrcnt' could be.firther tested in othersantples.
The rcsaurchers hove studied the let'el ol'engugctncnt i e pqrricular
<rtllege ttf the Univrsit| of Delhi. The rcsults of this ttxd.r' mo.r' nt,t be
gentuli:*l Ior ull tlk' L\luL utitlt lit:ititttit)u.\.

Kc1'rrords: Student Engagcnrcnt. Spiritualitl and Alignmcnt. Srudcnt
F: ngagemcnt Scalc

'Assistanl ltofcssor. Ramanujan ('ollcgc. ll-mail - \ ibhashk106(r gmnil.conr:
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Perl'rrrnrancc ol'Niftv and ESG Indcr:
A Rclative Approach to Non-financial Rcporting

* Il r. Prakhar \\adhta

Abstract
This popar trits n unrpurc tlrc pclittrnonce rtf it'll"Tl'uud ESG lnde.r orul
ctanines il thc reporting ol non-linon<'ial inlomution bt the.lirnts in ESC

Indcl o/le<'ts the petfbrnance oI ESG I ntlcx us <rtupared lo N ll;TY lnda.r in
the prc-(ri.\i.\, <'risis and post-crisis period. Compari:;on is done b.t'

combining both thc indi<es untl lbrning u nc.' index ftn' v'ltich perfbrmunce
has bcen nrcosured lbr dillercnt tine period.s. Thc result,s rhou thqt NIFTY
lntlcx hus pe(irnul hetter in pra-trisis prrirxl hu ISG lnde.r havt
perlbrucd bctlct irt crisis ond post-t risi.s ptt'iod.

Kc\rlords: Non-linancial inlormation, NiftI Indcr, ES(i lndcx. Pricc
Gror! th
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Iterated local transitivity model for signed social
networks
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Abstract In this paper, we generalize (he iterated local transitivity (ILT) model for
online social networks for signed networks. Signed networks tircus on the type ofrela-
tions (iriendsh ip or enmity 1 between the vertices ( rnembers of online social networks).
The ILT model tbr signed networks provide an insight into how networks react to the
addition of clone vertex. In this rnodel, at each tinte step I and for already existing
vertex ,r, a new vertex (clone) .r' is addcd which joins to -r and neighbors of .r. The sign
of new edge ,\'.r'. )' € N[-t] neighborhood of .r rs detined by calculating the number
of positive and negative neighbors of .r. We also discuss properties such as balance
and clusterability, sign-compatibility and C-sign-conrpatibi liry.

Keywords Social network . Signed social network . Local transitivity model .
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Transitivity \4odel on Signcd Graphs

Deepa Sirrha

D cpartntent of M atherrtatics

Sou.th. A siart. Uni.uersi,l.t1. Akhor Bhn.rurn

Cho.no.kuopun.. Nc.to Dal,hi-l 10021. Ind.io

Dcopakshi Sharma
'l

D eTsart,m,ent oJ Mnth.e'm.o|i.t s

S ott.t.h A sian. [ln) ucrsi.l y.,41;bo r Bh o u'o n

CltorrukgaTturi. New Dt:lli- I 10021 . lul'ia

Abstract
In this paper. rvc g<lrrrralizr: the alrearly cstablisherl itolatcd local t.ransitivity rno<lel

for onlinc social nctrvorks in signcd nctworks. In this modcl. at cach time stop t
and for alrcadl, cxisting vcrtcx ,r. a trcw Vcrtcx(<rlotre) lJ is addcd rvhich joins to

lltp rx,iglrlrrlrs of .t. Tlrr. sigrr ol ru'rv rxlgr' .r.t'' is tlrc tnarkittg ott .r'. \\ir also rliscttss

the pr<-rpcrtics su<.h as ltalancc. clust,crabilit,r'. sign-<xrtnpa tibilitv and consistencr'.

Thc signed uctrvollis fbcus oD thc typc of relations (fricndship and crrrrrity) bctweett

t5c vcrticr:s(mcntl rcrs of online social netrvork). Tht: ILT rnodel for siglxxl nt:twork

givcs an insight on how thc nctw0rk rea,cts to tht' addition of clonc vr:rtex. Alstr

t,hc propcrtics likc balancc aurl ch rst,elalrilitv hclps oslalrlish a ttalttral balattco itr

socicty lrv proviclirrg a 1>ossilrlc ftlt ltlat.iott rtl'groltp of rrt l

co-cxistcnc(' artd sttro<,rth lutrctionirrg of social svstolrl.
I( (' uieri lirl a 1x'accfi rl

Keguot'ds: social ttctwork. s
singcd graph, neighborlxrorl,

ned social tretrvork. Iocal

arrcer, sigtt- rnpat,ilrilit
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Signccl Zcro-Divisol Craph

Deepa Sinhar Deepakshi Sharma2 Bableen Kaurit

D epo,rtmen.t oJ Molh.emutit:s
South Asian UrtiuersitY
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Abstract
Lert 1? lrc a finit<r corrrDrntat,ivc rirrg with unit.r' (1 l0) antl l!ot, z(R)- lxr tlto set, of

non-zcro zcro.rlivisr.rrs of /?. We associatc a (simplc) graph I'(11) tt-r Il n'ith vcrticcs

as clcrucrrts of fi arrtl fbr. distinct ,t, g € R. thc vcrticcs .r. and .y arc adiaccDt

if ancl orrlv if .ru :0. Furt,lrer. its signtxl zclrrtlivisor graph is art orrit:t'c<l pair

lr(R) :: (f (R),a). s'lrcre forancdgc ah, o(ab) is '*' if o e Z(R). orbe Z(F). trnd
, -' ot herwise. This paper ainrs at gaining a <leepcr ilsiglrt into signed zeredivisor

gr21t5 lt.r' inrlstigtrt.ing lrlopcrtios liko. lxrlancirrg. clrtslclalrilitt'. siglt-r'olrrPitt ibilitv

and consistcucy.

Keytuonl.s: finitC <.orr r nllrt,at ivc ring, zerrrtlivisors. sigrrtxI glaplr. ttrlgzrt ion signcrl

graph, balancirrg, clustcrability, sign-compatible. cotrsistcttt.

l- Introduction

The i<lca of a zero-rlivisor graplr of a cotrttttttt a t ivc l irrg /? was itrtrorltrced bv

I. Bccli Il]. wholc ltc rvas lllailllY illtcl'cste<l itt c olot itt Tlrol' lct all
tl an
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Point-Sct Domination itt Graphs.
VIII: Perfect and Efficicnt PSD Sets

Purrrirrra Crrplal . Alka2(E<). arrrl Ilirjcslr Sirrglr2

l)cpartrrrcrrt of \la.tlrettlatics, Sri \ crrkatcss'ara Collcgc.

Uuiversity o[ Dellri, New Dellri 110021. I)elIi. Irr<lia

purnimachandni 108maiI ' con
2 Dcyrartrnent of trlathenratics. Uttivcrsitv oI l)cllri.

Ncw Delhi 110007, Dclhi. India
OgaIkaolOgnail . con. singh-raj eshg990out1ook. com

(Dcttirnletl lo Dr. B.D. Acho.nla on his tilt' btrthdna.)

Abstract. A pcr'fcct dotttirrruting set itt a graplr G is a dornittalirrg sct

D srtch tltat c\'ot y vcrt,cx l in l/ - D is all,iaccnl to a lllli(lrre vcltcx ?'

in D. An cflicient dominating sct is a perftrct dr-rtrlinating st:t D which is

irrrlcpcttt lcttt a.s well. A loittl-sal rlrnrtrnrtlrttq stI (ot 2st/-scl irl sllort) is

a rlorrrinatitrg set /l lirr ulticlt evetl sttlrst'l 5 ol l' IJ lrirs l rtrtex tr 6 /)
su(l) tllal tlrc itttltttrrl srtlrgral:lt (.Su {u}) is totttttttctl ltt l'his papt't'wr'

rlctcrrnine tlcc(lssary cotttlit iotts for a gralllt t() lx)sscss att officit'nt psrlsrlt'

Keywords: Pclfect dominating sct ' Ellicicnt donlinating set ' Point-set

rlorrrirat ing scl

1 Introduction

For all Icrrtrinology nrrrl ll()t.ati()lls itr gralrlt t ltrrrrr'. wt' rr'li'r to \\i'st [12]. All

graplls cotlsi(lcrctl irl this lloto alc uol)-tlivial sitttplc grnphs' ill tlttl sensc tltat

,,ori., ,rt tI,"n, r:.,tirirs tt sr:l[-loo2t or a nrull.i.pk: cd.qc intd..tt1l lx' iltfitrittl ttrtk'ss

rnctrtionetl otherlvise.
Civtrn irnl' graph G : (V. E), a stthsct /) of I' is callt'd an indrpendcnl sel

in G if no tno vtrticr:s of D arc adjacellt in G. a drntirtut'irtrl st:L \l (!vol)' vot-tt'\

rr of G is cithcr in D or is ad.iarrrrt to a v('rt('x l' ill /) a prr.fccl' tlomtnattnq set

[ti,7] (oL. 'pd-sct' irr short) if ovor)' vcrt'ox u of G is citlcr irr /) ol is adiaccnt to

"*o"tiv 
ou" vcrtex I' itr D, an effit:ient rloninating sct [11] if it is a donrinating sct'

rvhich is lroth inrleperxlent anJperfect: awl tt poirt1. sel. lo.,tirtrtlitt,g se, Il 4.10]

1", 
;frJ_*t, in shor.t) if for cveri.subsor ,S c:t V - D t.hcrc cxists a veltox 1r € D

,u,*itl,nt, the in6.q,rl s.5grap1 (sU {ui) is <...uectcrl. F.r .. <1't,ailerl troatrl('lrt

Ii. Sirglr is tlratrkl\rl t() I'lrtivclsilV C;r

resoarch grtutt rvi(ll satlctiottcd k'tlcr
2l 2/20l 3- l .l /.138

C) st,t iDgor lrtcrrrali()rral I'rrhlislr v

arrts (lotttttrissirrlr (L (;(') ll

lrcr: Itcl. \o. Sclt

r ling I lrc
l) lr'-lll

UniversitY
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Graphoidal Length and Graphoidal Covering
Number of a Graph

Prrrnirrra Gupttll(n). Rajr,sh Singlr2. arrrl S. Anrrurganr:t

l)cl)ar'l,nrerrt of \lat lrcrnat.i<'s. Sri \hukatess'ala f)ollcgc. Univclsitl'of Delhi
Neu Delhi l l(X)21. I)t'lhi. lrrtlia
purnimacbandni 1ogmai 1 . coE

2 Dcpaltnrcnt of I\latlrcrnatics. [- niversity ol Dclhi,
Ncw Dclhi I 10007. Dt'lhi. India
s ingh-raj esh9990out1ook . com

3 l(alasalingam Univcrsitt'. r\ttttnd Nagar.
l( t islt rtartkoil (i2(il2ii. T.trril Narltt. lrrrlia

s . arumugan. kluogmail . com

Abstract, Let G : (V', E) be a finitc graph. A graphoidal ct-,rcr I of
G is a collectiort o[ paths (not neccssarv o1x:rr) irr G sttch t.ltat everv

vcrtcx of G is an intornal vertcx of at lllosl, olro patlr in I trntl every'

txlge of G is itt cxa<:tlv otre path irr P. Tlrt' graplroirlal rrrvct'ittg ntttttbcr 11

o[ C is tlrt, rnirtitrtttttt cartlitttrlity of a graphoirlal cover of G. The lenglll
slv(G\ ol a gtaplroitltrl covct P of G is tlt'lirrctl to bc rrrirr{l(P) : I' e itl
rvhcrc /(P) is tlrc lcrrgllt of thc patlt 1'. 'l'ltc glnphoitlal lorrgtlr cl(G) is

dcfincd to bc maxirrl*(G):P is a graphoidal trovcr ol C) ln this paper

wc investigat.c thc existoncc of glal>lrs rvlliclt atlrrrit a glaphoirlal covcr 0
with l'r'| : 4(G) autl !tl*(G) : el(C).

Keywords: Glaphoi,lal covct ' Cl apltoirlll It'ttgt lr Cilirpllr,irlal cortl ittg

nrrmbcr

1 Introduction

Tlrrorrghout this llapcr lr,c consitlcr onlr' finitc. tttrrlitcctcrl glaplts rvith llcithcr

loops nor multiplo 0dgr-.s. For graph thr.or0tit: tCrrninologY wt rr:fer to chartrand
and Lr:sniak llli].

A graphoidzil lorrv' tll rt graph G is it rrrl]rrl irrn 0 of tron-trivial pat'hs in C
Irro not noc0ssilrill' r4r0rr. srrdr llral (,v(,t')' \'('tt(.Y ol (,'is itrr irttcrttal v(!rtox of at

n)ost ()lle patlt irr P atttl t'vcr.t' r'tlgt'of G is itt cxacllv ortc palh irt P'

The corrcelrt. ol gr.alrhoirlal ctxTrs [.1] rvtts ittl rorlttcetl lr1' Achrlryil iutd Srttn-

pittltkrtrnar as a closc vari:rnt of al)othcr crtrcrgittg <liscrt'tt'strtlctltro t:alltxl serrt-

i.9r?2hs [18]. Nlarrv int.t'r.t,sting rrotions basorl otr tltt. trrttt'r'pl of glrrplxrirlal <'or'

c1s srrc5 a-s gr.aplroirlal covoring rrurulrcr'[-l]. glaplroirlal lalrclitrg [17]. graPhoirlal

lonr nrissiott ({lCiC) f<rr rt'scatt lr
.l:l x
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On Graphs Whose Graptroidal Lcngth Is Half
of Its Sizc

Ptttttirtta Crtplal irtttl Ilirjtslr Sirrglt2(trr)

l)c1rar'l,trrctrt o[ \lalltcutatics. Sti \ctrkatesu'irrit ('ollogr'. [Jrtivorsitv of I)cllli
Ncrv Delhi ll002l.l)t'lhi. Irrt lia
purnimachajldni 1@gnai 1 . com

I I)t,prrlturt'ttt o[ \latlrcrtratics. L'ttirtrsitv o[ [)cilri.
\crv I)clhi I10007. I)r'llri. Inrlil
singh ralesh999@out1ook, com

Abstract. l,ct, C : (V, I'J) hc a lirritt: graf h. A graPlroi<lal covot P of G
is a colkrtion of patlrs (Itot ttrrccssatv opt:tt) itt C srtcll tlrat ev(llv \'oltox
of G is an irtorrlal vcrtcx of al trtost onc palh in P arrtl crrrrv cdge t-rf G

is irr cxar'lll ottr: pittlt irr O. 'l'ltc graplroirlal cortt ittl; lrltlrtlret 4 o[ (i is

llrc rrrirrirrrrrru cirrrlirralitv ol rr glalrltoirLrl tovct'o[ (] 'l'lrc lcrtgtlr q/*(C)
of a grag;ltoirlal <,,vtt'I ol G is rkr{inrxl to lrc rrrirr{/(/') : l'€ (} wlrtlt
l(P) is the lerrgth of the 1>ath P. The graplroirlal lcngth ry'(G) is defined

to bc ruax{gle(G) : I is a gtaplroi<lal covlr of G}. F,rr any gtaplr G of

size q, gl(G) ! q and this bountl is attairrc(l if arrrl otrll if G is cithcr a

path or a cycle. F'urther \f gl.(G) I q. thcn r71(G) < lqlZ) In this paper

u,e charactclizc glal>lrs having graphoitlal lorgllr lql21. ln thc procoss

we olrt.aitt (lrat tlrere arc cxactlv l2 ttolt ltotttctttlot pltic graplls ltaviltg
graplrrirlal <',rvt't ittg trttttrlrct Iu'o.

Kcywords: Clalrlroirlal lt'rrgtlr
Ciraphoicla) t o"r'r

Cralrlroirlirl coverittg tttttttber

1 Introdrrct,ion

R. Singh is thankful to Universitv Crants Comn:ission ( IJCC) for pr rescart h

glarrt. Sr:hs/SIl I I A A I 1 :19 lF -21 2 / 201:1'
an

Wc considcr firritc. corrrrcctcd. rrtrtlircctcrl Sl aplls lvitllotlt loops and lntlltiplc
r,dges. 

.I.hc or.lor ilnd size of a grirph c are d0nol.r,d lI' 2 and g rosp('ctivol)'. For

tcrrninotogy w0 rcl'cr. to Chartrand attd Losttiak [12]. unlcss cxlrlicith' definod

othurwise.
A graphoidal cover of a graph G is a colloction P of rton-trivial paths in G

aro not ne(:cssarilv open. such that cvory vcrl(,x of C is tr.n intornal vcrt()x of at

nlost ouc pat.lt irl {z altrl over'\' txlgc of G is ilr t'xactll'()lI(' l)ath irt q'
'l'hc sot L'of its ((lA('s is a gr.aplroirl,tl coltl'o{ G. (?rllttrl trivitl glaplroirlal

c.ver of G. A gralrlroirlal cortr t/u of a gral)ll c()rrl.ilinitlg tll leiLst. olte 1l:rtlt rlf lengtli

(r) Slr irrgcr l rrl o rrrrt i(nrnl I'Jrrl)lislrirrg,
S. ,\rrrrrrrrgarrr ct l. (Fl,l :xlr ,l|l!1.2lr

DOI: I l).1o07/{)7tt-it-rl M
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Pr,'(rrd)nEs,)i rh^.lxIr.rr^n \lirrht ml1ucll s,\'k'rt
:'11:0i7) No I rf rll:i ,i-.ll

$11\ jrnrj.In r,.kr
h(ip dr.d,, ,'rjr.lU l;',,, Drrrr:i.atrl; /1i I tll:j

TRULY NONTNIVIAL GRAPHOIDAL COVENS-I

Pl HNI\1.1 (;l I'l:\,\Ni) B.\.Jt:SH slN(lH

tBsr,rAcr. A A.a2rod.rl.rncr of a sraPh a; rt . (olk(1to 'l' (n rrr!
lrilidl p(tl$ lnrl nr..is{ril\ oPtfl) in (; s'r.h thAl Fr.r! $'rl+\ o[ (;
rr M rnterral \!rl.r ,'f sr mel on. pir[ m O and ?r?ir ..1&e.l (l tr
ln cra.rlr ,,n 0alh h *. :\ qralhoidal ..\tr V .'I (; i\ a rry nm-
tnnol s t,luahl ,lrpt (l !'f ln,?hottlal ..1*t ) nl (; if.r.rl trth in u
h..r L A1h q({t(r t-lFn L A sraph G is o t^ily "ontrnld 

qalh (T:IT
gmrn) itil. plxrvsr.\, T\T a.aph,,nlrl.o!tr ,ll lltis PnP. $l int(nrl
lo Ansqrr ltu f': lanrerlal qu6&,! "l)06 .r..1 8.aPh piE-..- a T\T
srAphoidrll ..\"r ? lsii.d hI F.i Roh.tls in firn anlhor's rh6ts r.'
port. Aft.r exhrhitint the laci lhal ,t .\o)'glaph pih*$is a T.\_T

sr.phoi.l^l fltrnr, $. f' !l,l oln^in sonP t 
'rl,i,lden 

rtru.lurP. f.,r A Eralih

lo h( 
^ 

IIl trnph. And i,r llrc qucit to 6rrd ttaPhr ha iR I IIl'
Brtrt,l',nld .ovo. uh c,'ul.l iddrtry.erl6jn .ls{'s or l.s d!l uni':i.li.
ar^tis s[i.l' A,t TNT I(!trPhs

i,:r,l lr i\i{lxriraT,r'i S|D,tr'T ( l,rsslrl.rrr'.N 0i(';t, :lnl)(o

lil:\'\rtrRr's asri r'nnas'rrs (;r^Fho!l^l (,tro. CIatrrn,I!Ut (i,v,irl
(:raph, Irul) NoDlo\ral (;.nphoidnl (i,\.r

l. lNTRonlr"r()\

Through()\rl r'\i. (orsi(lo'r)nl]' l1(,ntrivial. fillil. utldir"ct.d lraPhi Nith_

otlt loops auld nrultiplo cdg(\i. Fu! Blirplt thcoretic IcrlniDoir),11' Nc rcf(.r lo
\\i,sr l9l.

.{. gral/roidal corrr rrl a grnph 6' is a coilcctioD t i)f lrotrt riviA] Paths (uot

r(\'cNsArilv opor) irr O catlflt !<xtgh'. srrch thtt (GCl ) or'er1 \crlox of (i
is arl interlal \?tt x .,f at Blo6t oDe Palh ilr * nrl(l (GC2) cr?r1' cdgo of G

is iu exa(tlt rrle palh ill t- Thr'let of all graplrolhl coters of .r graph C is

dcDotcd b.,- 9r; hi(l for r gitcll V € 0(r. thc ordcrcd poir lC, 'U ) is callcd n

grophoidatltr covrcd graph. Tht sct E - E(G) of edgrs of anv Srsplt (" is

tliviallv r gr;rphoklal crxer trf (?

Tlre rorrlr,pt of Araphrrirlal ctrtprs ['l rvas firsr inltrhxrtl lrl- Arlrarla arxl

Srunp;rt hkrrnrrrr in l9S7 ns r cirr.'d'\'xriiurt .rf atx)thrr 'rr('rgitrg 
(liirr('l t' st rrtr.

truc callGl rnigraphs -lil. ltaq ilrtcrcstiug r.'ti(rN l'e'cd orr th' cr'rccPl

l,f graphoirld covcrs like gr^plxlirlal eorrTing nnrrtlx'r Ji. grallroiilal lslx'l-
irrg i10.. grhphoidel signcd Srnplts .l:ri cic uclt'iutruduccd mrd alo lx'i)rA

studiei oxtorLsiretl'. Li particrrltt ttotion of graphoidal co\cliog Durnbcr of

a qrapL has ^ttr{ted 
ltlanJ're-\esrchers and tnrnrer(,rti $'(,k js prescnt ill

- il; ;; alrbor is rhanktul tu t'!\rruitl Grsors Conllu:.lion ll. G('r r't P&vnl-
nr,{ rl,. rc*arr'h (rant sith ssrrrti.nlrl l*lt(, luul*r Rcl )D srlt\/sHll\\;l:l1):t'
:ll2:01:l ll/tir

Kalkaii
New Oelhi

110019
d+rr-rnr{,/ *
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Abstract: W(] ohtain several irrclrsbns betwecn the cla.ss of flnclions \\it.h positivc real part and thc clnss o[ starlikc

a.s.sociirtcd with t.he Booth lcrnrris(ato. 'l'he rrsttlts obtaincd arc sltarp.
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l. Introduction
Let ,4, derrotc thc gerreral class ol'thc nornralizo(l analtli( lilrntirnls tleliurrl ol tho ulit disk D :- {: €

C : lzl < l) and havittg tlttr Tal lor series expattsion givcn bv J(:) =:*cn+rr"+l I a,,q2:"+2 *".
Il pa*icular'. let .,4 :: ,4r . The srrlrcla-ss of ,4 colrtaililg ulilakrrt firrctiors is (lelotcd by S. For tlrc

anall'tic functions / ald 9 dchntri orr D, we say th&t / is srrbortlinatt, tr, ,. written rr.s / < 9. if there is rtn

anal.r-tic fulctieu u'defined 111 D with u'(0) =0 nd lli'(:)i < I sttclt that /(;) = o(x,(:)) frrrnll: € D.

ln particular, if thc frrnctiorr 17 is rrnivalcnt, thcn / < 9 ifanrl only if /(0) = q(0) aud/(D) ! g(D). Anrolg

thc scvcral srthcla.sscs of S. lhc cla.s.st s of starlikc anrl convox firnd.ionF tr(' mosl sttldiod. Variotts ckurscs of

starlikr,and cofrvtrx functiors r(.clrar'&(:terize(l by th('quantiti('s zI'AIIA allr.l l+zI"(:l/l'(:), rt'spectively.

bt rrsirrg thr'(,oucept o[ srrhorrlirrat iol anrl tlro Harliurrlrd Jrrorlttcl. 'fhe cLrss Si(f) of I.[eA satisfying

:(!(z\ * ,/:\)'/(I(:) * ,r(:)) < ;(:). whele ;(:) is a cottvcx ftttrcliotr arul ,7(:) is a fixetl fitttcliott itt .,4. uas

stu<lied 11'Slraunlrganr [31]. l'irr the spccial tr.se 9(:) = ;/(l :)". the class S,l(P) rva.s stttrlit'd in [23]. For the

r:lroicc of furctiou g(z): z/(l -:).zlQ - z)2 and anal)'tic lirncti()r ; rvith thc grsitivc roal part rrapPirrg D

onto a (lqnain s\,ttrrctric witll rcspr.c:t to real axis au<l starliko with roslx{ t l0 ;(0) = I and !r'((}) > 0. the class

S,](9) r.odrrr.,'s 1o r.lasscs.S'(,r) anrl rti(;). rcs;xttirr.l1'. strrrlilrl ln \laaurl \lirrrla [17]. Tlrov Provcrl rlistortiort.

r.overirrg. trrrrl glorvi.lr llroortrrrs, Fol spccinl <lroictso[tlr. flrx'1i1nr 7. llr cliuses.S'(;) arrrl ,fC(;) re<lrrrr'(<r

rnarry i\€ll-k1o$'1 ctasscs. I;ot ;(;) - (l +,'l;)/(l I B:) (- I 
-< 

B < I < l). tltesc t la.sst's reducc rt'spe<'tivclv
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Abstract
For given real numbers a an<l ff (a < I < pl,let P(a. P) be the class of analytic
functions p with p(0) :Isatisfyingo<fr{p(z)} < p in the open unit disk
D :: {r e C: l:l < l}. For lil : r < I, the lower and upper bounds on the real

and irnaginary parts for the analytic functions p e P(a.l) are investigated. For
such lunctions, thc radii arc fbund so that /r(.:) + :.p'(:l/p(:.) and p(;) +:p'(:)
belong to thc class P(a. fi). With the hclp ol'thcsc estimates. the radius cstimatcs
of strongly. parabolic and lemniscate starlikeness lirr starlike functions associated

with the vertical strip domain under consideration are obtained. Further. convolution
and inclusion properties are also investigated. The results investigated in this paper

extend and improvc several exisling rcsults l'or starlikc functions rclated to vertical

strip domains.
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M-PCR showed superiority over Xpert assay and may facilitate an efli(ient diagnosis of pleural TB.

Graphical abstract:

Pleuraltuberculosis
(sign and symploms)

Sample

Processing
and DNA
extraction

GeneXperl

I
Low sensilrvity

{33.3'ld &
high specificity

High sens(rvrty
(89.60/")&

high specilicily

r)

* N ew Dei
110019

ty

Graphical representalion ol GeneXpe.l assay and
mulliplex PCR

rCr7l7lfnrb2Ol;01.17'20l3fulu,cr.4ed,!tleltt) Futurc Mi.tobrol rl i*elff{/ or- P

rrqErc at*q,/ Ramanuian College
Rd ffi({rflqlUniversity of D€lhi

6rtr6r6. T{ Rd-l!mre/Kallaii, Neu Delhl'1'100t9

h,,

I

I

I
I

I

.-tl'-l
tvlulliplex

PC FI

Future , r.

Medicine ''

Cartridge

t__.1

hp
Highlight



E@ lll

Future ,"0,a;ns'r.i. Sear(h My Cart SrBn rn lnstrlutronal A.cess

future
MICROBIOLOGY

Future tr/icrobiologY
ISSN {prinl): 1 746-09I 3 : ISSN (online) 1'146'0921

I r!quency l8 issues Pcr Year

lorprd Factor 3.165 (20:t))

Future Microbioloqy welcomes unsolicited article proposals. Email us today to discuss the

suitabilaty ot your research and our options for authors, including our Accelerated Publication

and open Access services.

Follow us on social media for lhe latest uro","" 0 (i

h :r\1!! taIlrrt r.,lJ lt

INFECTIOUS
DISEASES

H UB

submit an article

eToC Sign-up

* AboutE ahead ol Print U Current lssue 9 Archive

oa
(o

*,
ot

I

,t

o
€
o
9.
7

c
J

rentral dragnos,s of l)n(\ l

L.fecled bv atyDrcai l)ath

N4olecular deleclion of extenstvelv druglesrstant

Salmo.re afypllt and carbaperrcnl resrstanl

thogens in pedtatrlc septrcernr;l patrents rn

o

0019

JOURNAUS BOOKS ABOU'US CONTACT US -\*'-b!t



19
Web oI
Science Master Journa I List
Group

Search Journals Match Manus(ript Downloads Help Center

Refine Your Search Results

r746 0913

Search Results

Found l results (Page l) < Share These Results

Exact Match Found

ffi[r-cr{r{/ ssor-Princl pal

n College

Login

Already have a
manuscript?

Use our Manuscript Matcher to find

the best relevant iournals!

t
Sort By

Fitters

Web ol Sc,e,re Coverage

Open Access

Category

Country / ReBion

Language

Frequency

Journal Citation Reports

E ClearAll

q,

=80:Eg

z.

=
o ity ol Delhi

'4.

search

Find a Match

View profile page

FUTURE MICROBIOLOGY

< Share This Journal

{qFrf{ 6tin /Ramanula
Rd-ffi1nru TUntvets

6l*rdl. "{ 
Rid'11oor e 

'/ 
Kalkal 

'
New Delhi-11 0019

Items per paqe' I0 - I - I ol I

Create Free Account

FUTURE MEDICINE LTO, UNITEC HOUSE,3RD FLOOR,2 AI.B€RT PTAC€, FINCHL€Y C€iITRAL,IONDON, ENGLANO, N3 TQ8

1746-09r3 / 1746-0921

Science Citation lndex €xPanded

BIOSIS Previews I BIOSIS Reviews Reports And Meetings I €ssen(ial Science lndicato6



@'t,.':,rt::

:'t! Author search Sou rces Create accou nt

Feedback ) Compare sources )

CrteScore 2020

4.1

slR 2020

0.797

sN rP 2020

0.845

ftScopus

Source details

:uture Microbiology
copus coverage years: from 2006 to Present

'u blisher: Future Medicine Ltd.

iSN: 1746-0913 E-ISSN: 1746-0921

u bject area:

ource type:

o

o

Journal
o

g) Save to sor.'ce Ii51 Sor.rrce Hontepage

.,|

Medicine: Microbiology (medrcrl) lmmunoloBy and Mrcrobiol Microbrology

iteScore CiteScore rank Q trend Scopus conte coveraget

E core methodologyite
o

020 counts the citationsc

blished in 2017-2020, and drq$

rinciPal
leollegG ews, conference papers, book chapters and data

X

pa

rr(6rdt. a{ rml9

ol
published in 2017 -2O2O. learn more )



lnt.l. Agricuh. Stqt. Scrl Vol. 14. No,2. pp,79l-801,2018 ISSN:0973-1903

ORIGINALARTICLE
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Absract : The papcr deals \r'irh the cost-bcnefit and reliahility analysis ofa trvo-idcnlical unil cold standby syslcnr. assunring

that a failed un it entcrs into the fault delcction to identili whether the lailcd un ir necds minor or major repair uith fixed knorvn

probabilitics. A singlc repairnran is alrvays available with the systenr to delcct lhe lault into the failcd unit and for minor as rvell

as rnajor repairs. The failure time. fault deteclion time, major and rn inor repair linre dislributions are taken as geometric wilh
different parameters. A Bayesian approach is also adopted to evaluate various rneasures of systenr effectiveness by taking

different priors. In the end. the comparative conclusions are drawn tojudge the perlbnrances ol'the Maximum Likelihood
(ML) and Bayes rnethods ofestirnalion.
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Executioe
Summary

Bcfrrrc fin.rncial libcralization, intcrcsl ratcs r|cru,rtlministcrcd and exhibitcd rtcar-zer()

volatilitv. The easing of financial repressirtn in the 1990s generated exPeriences \^'ith

interest rate volatility in lndia. Administr.rtive restrictions on interest rates in India
have been steadily eased since 1993. This has led to increased interest rate risk for
financial firms. Most research studies have almost e\clusively focused on the developed

countries especially the banking seck)r of thc United States. Tlre prese'nt stud) attL'mPts

k) exanine the interest rate risk of non-b.rnking firrancial institutions irr lndia bv using

the mcthodolo8y of panel regression and generalized autoregressive conditional
heteroscedasticity (GARCH) (1, 1) model for the pcriod from I April 1996 to 30 AuBtrst

201{. The sample usecl in the study consists of all non-banking financial companies
(NBFCs) Iisted in thc S&P CNX 500 indcx rvhich has contintrous .rvailabilitl' of sharc

priccs tx'er the study period. Thc studl'also cxamincs thc imPact of ulranticipatcd changcs

in interest rate ()n st()ck retunrs o[ NBFCs. Thc Box-lcnkins methodt,loBy is applied

to calculate unanticip.rted changes in interest r.rle r'.rri.rhlt', autoregressive integratcd
moYing average (AItlMA) (24, 1,0) modcl. l he timc series used in the Present studv is

found to be station.rrv .rt thc first logarithmic tliffcrcncc. St()ck rcturrls c\hibit siSnificdnt

cxposure with hoth markct rcturns and intcrcst r.ltc ch.ltt8cs. Thc intorcst rall'scnsitivity
of large, nredium, and small financial instituti()rrs is als() found to be diffcrent. Estimatiott

resutts for the variance cquation in CARCH (1, 1) model su88est that the volatilitv for

individual firm stock returns is time-variant. The ARCH and CARCH coefficients are

found to be significant, providing evidence against using traditional model (ordinarv

least square (OLS)) that assumes time-inYariant Yolatilit). This implies that the market

has a mcmory longcr than onc pcriod and volatility is Drore scnsitive k) its own la88cd

values than it is kr nerv surprises in the market. This studv als() investigates the possible

determinants that account for cross-sectionaI v.triation in the interest rate sensitivity of

NBFCs, It is found that the size ()f the firm is the preferred determinant tllat accounts

lor cross-scctitrn.rl \i]rlrtion in thc intcrcst r.rtc scrlsitivitv o[ financc conP.]ni('s. lvhon
unanticipated changes in interest ratc .rre ttsed in lieu of actual illterest r.1te changcs,

not nruch difference' is trbsen'ed irr the sigrrificance crtfficients The onlv significant

KEY WORDS

ARIMA

Financial Seclor

GARCH

lnleresl rale

Panel ReSression

Stock Returns
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A novel approach towards deriving
vocabulary quotient

Nikhil Kumar Rajput and Bhavya Ahuja
Department of Computer Science, Ramanujan College
(University of Delhi), New Delhi, India

Manoj Kumar Riyal
Government Postgraduate College, Kotdwar, Uttarakhand, India

Abstract
A Shannon's entropy-based mcasurc for assessing a person's vocabulary slrength
has been proposed, which has been ternretl vocatrulary quotient.'['lre melsure
proposed has b!-en nraclc indcpt'ndcrrt of the text sizc by ttortlalization arld

determines the degree of uniqueness in the documt'nt. It takes into consideration

the number of diflerent words used and the liecluency ol'their usage. The vo-

cabulary quotient has been calculated lirr Lwo crses: one over the original and the

other on the text after the removal ol function words. The value obtained in the

second case serves as a mole reasonable quantification, as content words give a

more realistic view of a person's vocabulary. 'lhe nreasure, hence, computed cirn

also be used to determine vocabularv grolrth of a person over time.

Correspondence:
Rharya Ahuja, [)cpir(nrcnt
of (lompuler Science,

Ramanujan College
(Univcrsity of I)clhi),
Nerv Delhi, India.

E-mailr
b.ahuia@ramanuiln.du.ac.in

1 lntroduction

Word frcquency distribution in writtr-n tr'xts in sev-

eral languages has heen studicd exhaustively. The

laws which govern word frequency tlistribution are

due to 7,ipf, Zipf-Mande lbrot, Yule-Sinron,
Waring-Herdan-M ulle r, and Innr)y others
(Raayen, 2001). These larvs Slive a hrief idea alrout

the pattern of rvords ttsetl in any document.
Another statistical measure that has been earn-

estly used in text analysis is attributed to Shannon.

This measure has been employed to quantiry the

randomness in the text (Shannon, l95l). lt has

also been rvidely utilized in analyzrng the rvord for-
mation in any language.

Vocabulary growth from tlrc psychological point

of view has been prolbundly rescarched

(lluttenlocher et dl., l99l). It has also been reviewetl

for pedagogical vocabulary learning (Nation and

Waring, 1997). Several attempts have been made

Digjtal Scholrrship in lhe Hunrinilics' Vol. -l-1, No. 4' :{)lti. ( lhc Anlh
Prt'ss on bchrlf of IlAl)tl. All riShls rcscn'ed. ltr pcrntissions, Pl!'as. !'ln,li

ls) l0lr{. l)Lrhlishc'ci bv ()
lnuls.pcrrrlllsi()ns(t
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to quantib' rccahulary richness. A brief overview

of thc rvork donc in this context is givcn in thc'

follorving section. One of the major drawbacks in
the existing vocabulary quantification methocls is
that lhey are affected by the document size.

In the prescnt rvork, a Shannon's entropy-based

nreasure lbr clu.lntillcation of vocabulary has lren
proposcd. The cntropv has been normalizetl to

nrakc thc nrcasurc indcpetrdc'nt of the documcnt

size. The quantification after removing functional
words has also been carried out, and this gives a

more appropriate measure of vocabulary richness.

The nreasure derived has been termed as

Vocabulary Quotient.
The next section presents a literature survey of

the existing rvork done by various researchers in the

area of vocabulary richness. The section that follows
describes thc approach proposed for deriving
Vocabulary Quotient. Section IV details the results

obtained on application of the described technique

rrdrr0. T{ er Dellr-ll00tg
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l. Introduction

Signed grirph forms one ofthe most vibrant areus of research

in graph theory and netrvork analysis due to its link ivith
behavioural and social sciences. The earliest appearance of
signed graphs can be traced back to Heider Il] and Cartwrighl

I2l. From that time to recentl.y, signed theory has evolved
rapidly with signed graphs bcing linked to algebla l3-51,
social networks I6,71, other ntodels 18,91, and eraph spectra

Il0l to name l'ew. In graph theory, itself signcd graphs hrve
been used to define many proPerties and ne'lv conct'1'rts ln

lll, 12l thc signcd graph o[ linc signcd graphs is discusst'd,

whereas l13, 14l talks about contnt,rn e<igc signecl graphs.

The rvork in ll5, l6l generalises the (k,r/)-graceful graphr to
signed graphs. The colouring of signed graphs is rePorted in

[17-19]. The connection between lhe intt'rscction graPhs of

class ofsigncd (multi)graphs) is tlo'clopcd in thc papcrs [25-
271 in relation to Lie theory problenrs, quasi (:artan trlatrices,

Hindawi

Coxctc,r groups, and tlrc Auslander-Reitc'n theory of module
catcgorics and their derived categories. lrt this paper, we were

mainly driven to carry out work in the area of signed graphs

dcrived from 2'Path product operations, which Primarily
dcals rvith the struclural reconfiguration of the structure of
dynarnical s,vrtenls under prescribed rules and the rules are

designed to address a !ariely of interconnections among the

elenrcnts o[ lhc s.ystcnr. \Ve have obtained some theorelical
rcsults (sonrc ol rthich ure presentcd in [28]) with a hope
of huilding neccssilrv conccptual resourccs for aPPlications.

For stanclard 1916inol<rgy and notali(rn in graph theory one

cau rr'fer k) Harary [29] and West [30] and for signed graph

literature one can read Zaslavsky [19,31,,]21. IhrouShout the
ph with no loops or

Copyright o 2017 DcePa Sinha and l)t'e1'akshiSharma. 'lhis is an opt'n a.ccss articlc distributed under lhe Creative Commons

Attribution Liccnse, whach per its unreslricted use, distribulion, and reprodu.lion lll any nrrdiunr, provided tht original work rs

properly ciled.

A stgrc.-/gr,tp, is a simple graph rvhere each edSe rcccives a sign fosilive or negalivr' Such graphs are mainl,v used in social scren.es

whire inilnjiclu,rls repr.'senr verti.es tiicndl), relirtion hetween thcnr ls ir f()sitiYe ed8c rnd enmilv as n neSalive edge ln siSned

graphs, rve drfine these rchtionships (eJges) as ol liictrdship ('+'edge) or hostrlity ( '-" elge). A 2.poth produrt rqrled jripll .\iS
ofa signed graph .S is defned as I'rrllows: thc vertex \et is lhe sinrc rr S irnd l$'o vcrti.e( .lre ndjacent ifand orrly ifthere exisls a Palh
of length trlo herween Ihem in S. 'Ile sign of an edge is the product o[ marks ol t'erlices in S rvhere lhe mark ofrerler rr in .S is the

producr ofsigns ofallcdtcs i|l.idcnt ro the vert.'x. ln this papcr, wc givc a characlcrization of2'path Product siSncd SraPhs. Also.

ionrr other pioperties such as si!!n-.ompatibility and canonically-sign (ompatibilil l' of I'Path Product signed Sraphs are discussed

ak)n8 \rith isomorphislrr and st{,ilchitlS equivalence of this si6ned graph rvith 2'p:rth signed graph.

text, wc' consirier lini
mult iplc etlges.

A srlyrc,J gr,tph rs

n tivcl,Y. the sign('d gralt
\', L, and o in thc above

te, u

= (I, o), rr'here E

neighborhood and signed graphs has rlso heer studied [20- is a graph I - (\" l]
24]. Recently a Coxeler sPectral anal,vsis and a Coxeter spec- 6 1'; . {+'-l isa [u

tral ctassi6cat ion of the class ofedge'bipart ite EraPhs (thal is a set l+' -), callcd the

ng graph ol..\ .tnd
E set Fl ol : inlo thc

ort) of .S. Altcr
S = (\'. E. o). with
raph is all-posi,iyc

(resp., nll rreSalilc) if all its edges are Positive (negative);l)ynkin diagrams, Hilbert'-s X Problem, combinatorics o
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