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wRaun G Rl ggelogel vyl
(deueffalldl udael WA sisd adl dwel
ulaL, 9AgR 2 UdRelds SR UL,
ddl el [Augs, sl sl
UEl~lld, dudl Albasid W adeldl o,
sl 2 Auildl ydusiad 2 ustadr
alal Al UAS HewAl dolss ¥ A &l
Mraudl glRl Heisd ad €la 8. 2w GR
Ruatedl Al Fdud wellal gl ag
Y&is, (Peer-Review) 2 A Hegrdsd, QCU,QCL
ER8L AU, 8. e 2L (AUl B d [denauviisl
glRras vald Alslerd sid sl Qa O, 21d
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2iLdL glRa1s5l WAL Ad) 2080 AvdIHL 20d 8
5 dall deRal yelisdl sdA dlu A uRH
Adoig sl G2 (Rl Aezdul udal 2l
A, d Usl-AL @uas AesH0A Al GHel Ueld
oled, AYRAUA Ygd s34 uidRdl e,

YRAREAAHL 20d, alR@s s U,
Sl Gogedidl 2usial fAAAR QS UL
YRARIML (Awgdl, deadl, dllas Swi-eldl,
AdulRldL, WHRLSAL 4312 Hedl elell ol
N B, W2 o By AL (i w1l gl
ddl Hedisd wedl [Qa AM[A2AHL e
(Aews sl avid wel Gusd €lel ud-dl ¢
sl uldotgdld, [N e vt 20d B,
Foll 2l eleld Gedud sl €ld B ddl
A2 GUal adl €la © 2 415 dl 2Ud)
A5l 2udl yedisadl soluidl ousid
AviAHL 2d B, 2L ¢hlsd odid & 5 G
(Ruataill ulalsd dzeuxul 2udl yell uald
A ddal €l O,

A1312-[G121€N OYRISI

glRatsll sl 2ABIRS Ad el sl
H2 Guidsd yell ud AMd Adl A 24
A ALAAL el §ld 2R . A1aRl-
2Ud] (el [deudla ugfad we effael auaudl
€42, yedl, AALN@0, WA duedd % 2l sl
uel (Meufas dgolul 28 Yot 21 [dasalla o@
a3 ad 8. 2 decl A5 wAdLY AR
AuARAL 4 SR (Lewis Coser)dl Al&R-
CRied 2040 [Rael dawa 8. ulEs
AHANL Ad29d ugll st olllas Sldsix
duiRla Qual edla 53 O 3 wa-dl [Briedd
ARA 2 ollas UIRA [@Asn 2 o,
R Asddl 8. Aud U AldeRs Aelan
A2 uHel Al ©.

ollgs waRAL s 2elgld 2 d
gl dsll [A511 1R A ydaRdl [l 8. uan
d olledld dld 2ed 3 2wdL dslA
dda-dl 2deasdl da 8 F Axd [Breldld

s gl 20 2udl sl ollgsla
AL Jd OUH-ASUR, gL Y5 dl 528 %.
dguRid dua dudl Wefs Agfezu wdmsl 24q
el @l oadl, ¥ Allasl w2 2y yrsiR
5l U@L 4Y yedld G B, v Guld 6l
HZ duel Al AdL Yo el WAl [RaMd
AUPRM, Gldl A ULl Acld 2deds B, SR8l S
2Ud] Aol gl2L o Al 2A-QRe 534, Wdidl
olll&s UG W2 dloy, €lraell A Yeuis v
o33l Adl Adedlsd UL, QRALDS dal
uglaall [Asdl 23, uaAldd Hiadidl [@yg Hla
el llast Astsu Wdld, A% 53 AsdL
A2fl. o3 dua Uldiel [QRRlA vilqddl IR dusdl
AUl A3 ([duR{dHal]l 2idasdl S,
A5 ot ollasl uysAdl (Gregarious) <l
Sldl. U3g, AHAUMIAL BRuuA, Wdidl D $
v d), AlRl-AsiAl Adl HI2 Uld, F AHSE ALeldl
A Al e [QaR-{alHasdl 2udasdl 8 8
(Coser, 190 :3).

A, ollgsld sereld Adewesd dx o
audl sl dowaloydidl (Refd sdL w2l
HiAgsl vadl QlRRics WRRuHL uufd s34
Alg-AHeld  Udidl Aol AAsdl 2
ABAUMHSAUA Bl 53 B,

diacddl A Bazellficd

YRR 3 Ad) SIS [deuieul A58
Ad s 529 QA dl da W2 Sedls didtdl o33
8. [Qeuelf2AlL udal; veausll Mdl 21 otadl;
e 5L wriedll i dul YU ALY
v Uglddl  Gualoy  ([Qeudflld,  dee
Helisd ML ddAAdl; 2 dgud, Alell
1AL ollold, ARl SIS wRL UM ([Rdd
A2, 2 5 Hdolll [Bagd udl saf [-L
e, A 534 Ul oEll onodul G
Ruataill el adddl wAd 8. G
Qe ulafsd Aau2 e [Qendla audtdl
22dl A & 5 dell BGU BAR UL dAY
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HIRAML 2Ud, R | [daneidlzl gl o ¢l
U3ig, SRS dl AL [HRoeld HAddlL 21 Uolg
ARIRSL gl UL dalsds 3 wys dd As 3
oflon 2430 uldsR 2 [AA4 adl Sl 8.

A5 2wl ([densle ddddl waesdl
QR Sl el [QeucndallzlA Wdidl e@si-
aogaell AolBd Zedls wdoteldlal el sdl
Usdl Q9. quel aldTdl 2, Grellc ot
AidAolBd 2 YRAAdBd © (Prakash,
2019). Aldddidl gualdL @ell Ak dldtidl-l
aeil wRad 8. A4 o dAd G R
AeleAl AAAS AL AHA AHY 2]
Al wdleleld] dg Al Q] 2AdL dl)
gudlol 53 dl sl dl Aoaustelusid Wilsd
HOL © AL [dRslA 281l Aol udl . 2L
sl SIS uelL dd- [densla Aeui dHer AxLy
We [dsalces (Dysfunctional) a3 8.

ssl, G (Qatadll ulAfsd AendHl
At 2UAlA, ABUMSAL, AASdL, Wdatdl,
Frian 24 [ells ucuad, [@A4A q@sR,
glRrateusted, AlleRl gl Heq, aaR-orRied-l
*lldel, olllas WHURLSAL, deeld), dldtidl 2id
BuRellc 43R A, yel, vt el Al ay,
g ALY, B,

S8 uaL YRR [Qensla welsdid
Qs Guysd AdlA ¢l sl 4 dedl
ASO AU O dal 24P Hedl A el
524 22l 4ol 2 B Al AR A 8. ddl
yaist A W sl el 3-d
YRAREAA asndl Al Ratsldl adsid 214
s1AQad, du-dl claA@s A%l 214 Wdotadl,
dudl  deladl A ustasdldl  9Rldxl,
weANUASIEA BABRSA A edyd
Qeneffaldl  Rlg2) Fdl  [@Q8  drqasl
yReuHA IR 458 sl At 53 8. dul
el Y[aRiE, Hva sl sdd, A% s,
Slatell del ARl A0 UAL 2 Uslaed
UR (dely eUR sl 2Ud & (Altbach, R010).

enRdAlA YfeiaRidlAlel [Aensia eivio
guild, [GRIdIE) [Gensiy e2gla 2Ha

AMl¥s 2Aeal

s [Adasixl eirdla yRaRE20uL
UL RlaeL 24, dul adi A0a-l-l deiaxia
wAAUSRS AVl B, YU dAdulml s
AR dad & 5 A5 AL QAL dHIM
(deuauut2ldl Rl elel doal ugl 8.
AHrAl 2AARALASH, 24U Ugld e WEAYASHI
wA5(A8 ARl Adl MO B (Shah, 00W),

2 dlsiRg @ 5 [densle Gogedl w2
Asls  yerueudl eidla wRAAHL YRl
yHIRML welld A Al Wler eualdl
ylAdRI20. 212 ael WA vl s AAd
Sl YRARIEA [eudla oot 3w
S48l el otgidl sl sdl €l B, 2+ids
sl STAAUL 19 HLUA-ALAUUA BUR % dY,
e UL Slaell @l A2bdd SIS v He
2ulg Qg el 2wmdeEs olold dl A B 3
AURUASHIUL SI05H, YHIRA-AHIRL Sl § oleddl
Wl %39 GRue uel A A sidol
AAUSHL vot 29l €l D, AwYs [Aul-l
RAASHIHL  YHRL-AURL Sl 2ndl W2
UL s SIREIMI 25 Yo S8 2 veL ¢ly
8 5 du sl [Aua 2eR) A o2 2 dq 514
(Qenell2lMl A 2B 2S5 %2 2 uRUA d
(Anaml (eusfa) 2dval vdl o2l [Aya a-i
(Qeuefiledl 2dval olotd-dl 2udl Ridid siQ ¥
A (Anasdl [@Qensla ulassl Aol sedl €l 8.
dguRld a0l AU A ALl Bduddld, s
v 3 Uds SR ol AHAL €l B,

pdotd, dellds [QewolHl ua QA
ABAUHSAl], 2l dl oaed, % Adl 1A O,
UG glRL ol L AAHUALHS AeAAQVI)
UlARsd AL i, AU AHRASHL UstRLd
SAdIdL €l O, i, duiell gL 23 % 2w
(Al glRL 2isdul 2ddl S O, % e4lsd il
uslaAl-Al 2AAUSRS @il WAGRA 52 8.
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Hl2L GUIL 2L glRL Adl AUl LAY HLAL
Aot ol €ld eds d sl dl el
AAARHL Udel WML HI2 Adl Yel~i(d-l
AEA3L €l 8. ql d-ll deidl GUR viLA GUR
ysldl €ldl Aol WSl (PhD)AL dReL
udlaRdl vl ol sdld A Gsiddld
A%R2El% Sl ddl glRuasidl  doous
Qj,\[a.d, 508 (Iyengar, 014; Katju, R019;
Nayak, 2094). d2{l [deusla uel Gur-dl [y(5t
H2 [Aeusla, wodial, 22 24w, ellotdl-l 48, 206
Adl Hadl Asy B,

SsL, odel Aledd, ol A%BALHSL,
AlAsdl, U, glael s, [Fwud ),
gL Adl yeuise, A BrRied-d cua-, cllas
WHURLSAL, dRgdRdl, adddl 2 GrRel@e
a330), Rl YAARI2AHL Ayl 2eid A €ldl
£9dl d Srmeala uoL Sldl Al ol aselul sélA
dl [Qendla Gegredidl gl Wus Agld-l
YAl el G2 Ruatedl Aeu2lul ¢ Glst
Glaul Aol 2ud 2s uyut sRRRL ASA d),
A5 Wladl uoln vU GiRdHL [Qausdla
Bl AWEAL H2 250 AS(A A 244
W s A2l 20 usiRAL Al Al 2183y
Adl 3edls AHUYS uRGIAL AUl ¢d el
[deuaml sl Ul 8. AF UMl B R1El
i, ALMULES AAAL ARRAAL AR08 ¥R 2
oiguiRIRll €latell A1 % Au qoldl 2udgas A
A5 WA Guacs, 4 Qauell dgieid s
ollotdldl % AAL viA s3A AU YRotv-L
Asefml sl 2udl 8.

alRdHi G R1ztel : _A%A 6yfis]

2 dl AdlAled elsd & 5 udHl dlsl-L
AMFs, ARgAs x4 2ls @At Gw
AoideA I AU D, AH. e9dl 2 w2l AHed,
of A1, & 3 [deueffzila udal 2uudinl, AeALASH)
A58l i, ARSI Rl A otadldl
oAl Rdld YRRz @d yydl A4l

ugl vl Adl didddl O, A dpil AwSlA-
ACys Aselll Bagsa 2@ ua ol 2
asdl. ddll eurdla YRR AAesdl
sR0AHL 1A A AL sa@u BLEA 2Hiv
a3l qdl %% ewidl elle sl asll 2l €ldl
ool vl 5304, AW gL ddidl Dldldnas
AwslY ol 212 gl AR dlow sunudl €l
8. ewid ddld MRdrdl 3w AW G Rl
Aolel wou (el A 8, 3 3 3=y 3w
(Deemed) YRR 2au-L Au o ([Qaldenay
gl YA @R HRSA dHIH HIL A
Al 2Uug AR, d o 3d, A% ARSI ULL A%
selell gMaRiZ2) 249, 514 2 B 24 Auell
Metd =R -Adweusla oo y3 uwd &, sl
ALCUAs dld % 2idL AAR0HL SIS uLL YRR
AU 2, A1 oAl 2402 Ayl d Ysd
W s Al

AdaHIAASdI Guk eIk A ad)
YloraRidluell 2emuen : B [Rigelel
cRid Bdidn [GRdIR V4 uRenHazu

deidRii €121S)

(@R a2 acuoul Yo, sastl 2l
gl A AR YRARESIAL 53 2euu-lL Wl
GURAML UM S G [Ruaal-l wde g4l uid sl
ada 24l Al YL Y[R Ruaraidl oAl Fadl
2l Agldl. Ly OHL 82l dda Ul AL MR
oL Y Y[R, 900 514%, a1l 1400
AU A AL A5 Qv [Qeueflol ¢dl
(Singh and Ahmad, 2011b:R). 2UREl Ul
AL oUdellddil s Wb ddl3 YRR
Uedld, Herd dafidl G [Ruateldl Aauiul ag
A df, dlsla Axadld |l uRL vol dfdlL 1idl.
dell LoDl AL €9 elaslAL g5l UMl % el
Wl dAvanl G Rl el Ml
audl. wRRUA 2y suul u33 YFARIE,
3300 $14%, €,00,0004 Y8l df, LAUS, 21
adeaL As 53, AS At [denfall 8 (Singh
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And Ahmad, 2091b:2). UM, Y[R
Avd] QLML wo oLell AR, STAA- AuuMl
YR 2Rl 2t weusli-l Avaiml ¥o ARl a4l
Al 8, [Qenell2Al @ AMis e F LYol
slUsML HIAL 28 o 25l ¢l d ¢d aflld 12 2512l
ugl BuR A oal Wl © (Singh And Ahmad
aiR).k

A% AR e, Frg AR 6l glRL «Ad]
YA 2euuaid Mol A5 dRal wA
(Qensla ([Qaueud 20 Adldl ddidl. 2dl
Fuar Wl eudl AL 2 dsBla add)
oRlddld W Adl &dl. B [Riaall (AR
A Adiddl 2Udl 555 A Gldoll 2 Y
oL LRl (el 2id G Ruaal-l -l
RENL 2RUAHL uRRRL dHM dY G
Ruaeldl aadl odl ol we-a12 weausHl
AsdAL dsl ual abdl s, uig AaBs alasid
HRAAAL 2 ABH ALWSIAL YR8l sl HidL
gl WAl Slaell seusldl edldl eleiHl
£926912) Yl U A glR&sel GRSl *laarIRL
uAeoll AL [Anaud AsA 2 vid] A1l
QAL {2 HoL AAUARS AeUBs AldUdL dRlddl,
uig, ol didln wial 2t 20 audl fRlddl
gel veusldl [ues sdl W wReud
gl oSl dl Aol udl o, uig wA-ud
BEAYAAL R uLL (Al dul,

AAASAU  BUR MR Hsidl  glaEl
(deueffalld udal tudl u (AR sdld
YRRz c10d, o uadl a5 du sd, uReud
G2, Qe Aen20Mi (Qeudf0d udal dlal
WAL 2, HAL AU % ULl Sl A&UBLs
A2up)l dal wdlAd ([Qualdl dvaHi 23l
atAl e, o (deneffaa udal 2l 4aimi
L dAIRl AL B, 18 Ud2L ALl Hlelul
a9l aell 2 [Qeneffald 2udl Al
AvidlSl Gl as. uig Ael vl suotd dl
A oS 3 udl Aol diel wael ([Qeuefad
ARYUSL e AAHUS A5 AL SAUHL L.

U, B2, RldTialol, [Rlate HI2 2ideds ([dausla

Aglael Aatld outuzuw w0 AalRs [QAuas

AAYNS o, 2,

Rizielcll HitAH dAS UIERIS eiMIRANG
4O AHioAdl : UiddigsD gl Vil

ehzelel 21eN21(d

AUAASAL YR abldl %l MR WA Astudd
w2 A5 YRen Qe e il wells
U HA) WAL w2l O, el s [dausla
A5l 2t Ruaraidl peial wR [euds 2R udl.
aldld YAARE2ML lvdidl 2w eyl
(deusla il 2ide-cul ufEusidl »uald
2l glatell Yaasiaadl euny e ddl Wl
Y[R 3 sldy 2d? aeuviL [Auald, 213w
WMl o Gy Rasl AUl ed vt 2u% ueL
([Qeusla  eut dd3 20w cuNd UM
gRAGRUL dadd % 8 (Altbach. 009).
ugolt, olel Ul MR @AM dHIH
ApHL G2 [Quateldl drenaAn Ruaei- wieay
ddls Wells sl eluid sl 218 Md(lR
A 5L 2L 32ells Sl YRR 21
AsileAl 32dls YRARC2AAL 2l ULl ol
sl {2l el Y[aRE2A F A Aol
Wells el [RQaedl Wy dils 2uadl.
ol [Qeuell>0 i wgeunmi ag w3l Ad
vl 215 & Adl Ruatl drasie-l eneus, e
A U, Ald 2utiaanl 2udl edl. ua 20 Al
U9, 2w, s URoL sUGHIAAL Gidels, uel
&d. 2 ellddld s120L WeRls uoQul du %
AL, ALSIHL A9 dapl uola oy ¢,
A5 0 lld udladl weondg Alel 23N
uRotr 2o euniell 2uRRA Adl [daua
Al GaaL Rl uslasadl w3Rauld ual
RIS W O, HIeUUl U 2dl Glls alell
Slal 9l Gl GHNAUL NHLRLA WEAYRAS
v Asel-AdUAL velddl AHRL U vaRY
gdal Adaml ua, adl, %33l 2qeau-anAdl

Q0 N-ogol, WAE
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AUIR sl AMNS UAD L AL 2dL 2BLel
ugldl €0 sl dy adl uel uwa wiells
QUL Guast, dlAA-HAl AvdlHs 2
JRlHS ol e[, Adlusis -l ol (deuelfil
WA WA vl Aeel yadsl v AR,
AU 5, AR B A oS s&UA ol
2 Al dl dla O, uReud, Wdidl Higeun
HREd 2eud s3A AAL YRR i)
olglR uddl (deneffall w2 2idew euwml Adidl
A afats udlauzdHl Gdlel ad, s ol
%, du 8.

A3 auouel 1l s1do-l uedl-l 2 YL
idovd sA%AUd AL ddl3 llviddiml 2ddl
Qdl eodl ([Qanell> 3 Rasluiel aeumad
Ydulalel [Anald, A8de AU Aol diug,
U3 8 R duild Hedsdl ud 8. dguRid, [sell
Al 4o dRuadl [ena-dil uddl aud
(Ruataill el Yel aell o Udd ol 2 ©.7°
AL M ([denauvuaddl  Wler el
[Aetddizl  elkdld  euwldl R
vqdlled sl Aucdd Y25a O, ddl [danzd
HiAaldeual) 24 A5 [Qsudul Agilds 214
2yl (AN 3 Yarile, AU 21, 16202, 503
i el dlR Al ol o 8. AL ALsALS-L
UASAL AL AosL6RUY, 5A51A B, (deueli
A ALUUSIAL 213 A WERLS ol G
BURAL 245U U] WA, ¥l dpRiail
dRgell Gelllidldl 5120 [densla Ad 45518
AN Al HA D, YA wd An e
AaAda] uedlal wiedl HelHoiel-l [dansla
elRel vl vewds dd sacll dl ©. elRd-l
ALY, AR BLAH, WS (Leky: €-9)
A8 9

1B, v YA AL geudlul
quiidal 32dls HeURoEl dulAdi-Adl HIRl
udeid sald B 3 dales (deuell
WaRls el Guaot, AUSAL UL Yy
Gualol Ul A4€ldl. 21w eyl Aeifd

AUl Gualol o 53l dll vRAetL & o Ui,
Wells eul-l Guact, AUSAL [l +
5ald, dl Add vexds O, d ¢slsd ¥
[etld, saad, dlel yad 8. ¢ 2dl ua
Gedu s3 2§ 5 s HelAollul wells
el oeladl yaL doefl €la 8. ol
Aoglul AR YA Ll A AN [BeAL
(Qenell) eumsla du o ([deudla ool
g2l wadld AHAAAL AL 530
@ A,

A5 2wl URREMQ WA deRud yrdl o
Hafled «oll. ya4l (UNESCO) gl2l ¢l 4dd
A5 AldRA]A udal (UNESCO, 2040) 3ud
8 5 AMAULL AULES [Asula QA *URd Ul
Aetad: A R wydl 9.

Rated,  weas  dds el cuw
wuladld, ol v uRoud A 2w 3
Y228 YelAl [@Qaa uedl2dl wdlasl agums
WeRLs YRARE0MIL o 2R SAUML 2ddl
Qa 8. ddl o Rald 2tusldl [Rugs wed
(audledl wieall MMl 203 nad 8. 2udl
dHIH U STA% 21 YRARIAAL YR
Al AA 214, ARS oldlddld oled AR
ollld] 4l . 24, URRUA, glR&el-512d dHos B
Ruataidl 1Rl a8, A df sl 8. wH =Y
Sedid uRotll GuRid Rl 1ty dd3 wells
QUL UL 4, Udll Ut 518 GHIRdHL B2
(Ruaaidl 82 ASgsuel WelRisdl 24 ARl
200l 8. FA 5129 AR ([deudla el 14 dlel
uldotg 20t MRl AaR AHela-l (st ueL
EETER)

A1212-[6121€del) AHIAAS I V1A
viglatid

[Qensla Agldd Wum 52 A weaR-
(Guedld, BsdR $3 ddl 50 AN el
uddidl MRdul gldl. di 9di s Bdde
(Andre Beteille)dl [A3la8l AR QL0
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euonl eldsidl GuAul Y (deueffall 21
weusl el eUdl Al AHGs 2 2B
ualed@sL bRlddl edl. agiuty [Qenefai 2
Sl A A df M, o 2[R AMLeeL
(B2 el BRA-HLH - g goluiell Uddl
Sal. dell Al WAL s AHIAL N % Al udg,
Al A, Hell, aael, 2 sl aual@isdl
2 efeslel dAddl ¢dl. dHedl WARS Ax %
AMUYS AL A dHd A5 AwaR-PRed)
Blell s2dl W2 Hee3w ol A4 wdl, dual A
AUAdA el 42 wdd idABAUA ASIAS
Al AHUFS-ARS[AS sl U W2 Uuod
2UEUR YA WAl % ¢dl (Andre Beteille, 2010).
agul [Cidadl wRuel UHIRL, UL AU
(deuefall 49 e sl YRR A Asoudal
Sl I8 A5 UHIMRaAAL Gliadl Glell as dl
A s Al AHdl YRadH diddl W2 ull
AR 6Ll Sl (R09.0). U3, L2t AHUH]
G2 [Ruateel R YA dRd 2L 20l 2144
AUS dd [@Alet, Al 2uadl @lssi-dl
a8, A df, AHIA2L Adl sl 14, [Qenefaiul
Y5 2 ARSASs cudlondl aadl as. A3
s Ad 2 2ndsed yRadd ¢d, uig Aals
YRAUAML 20UGL AHAAL HARS dHy AHS
Al e [QAadi dle, wReud G
Ruateidl Aeuxld, s wd Aslds Ad
(Aeul¥d 2 drudyel usl oiw, Fa 518 e,
A 2eUAAL UBAL UL 503, Aol x4
S35 UAURS weL ol ol guna 8. aul udlan
2w, uedlasl wAByuidL [@suuyel sl
AANIAA, B U} a3l €lg 8.

YletaRidAle] atiq wd A¥SIAs e
VA Aol dIRITdIHI E121S)
QURAML SIS el Wi YRR 2L
St gl Adl €la 8. A U YRR s

YA 2 AeA QL] ool AALEA-AL
Wl [RaHl AR 52 8. 2idl [AaH) YAaRiE-L

A5 AU, W], Ul 458l 53 8. 2
Aisel, YAAREA Aol sl 243
(el Adi ¢la ©. YRRl 2udl 2Esd
ATUHIOUHL 1Al 2t AR (HYSsd AeAl~A]
g s daiel YRR
BUR AxsREULAL AAsHRLA v A dsl Glell
A 8.

A3 ddadl Y ueL YRR, Aossa@]
Y& A€ldl (Ghurye, 1¢93).¢ Uig, el gl
AgA el dlsAlseL qAUL olle A5
U2 YRR ATl 2, oLl 2Ls 8Ll {2l
Ad odl aS B aell ar  YRAREAL
Al 2038 YR ol 2w R
AR eAlA-Ycdsll UL Al A bRl Al
(Qeuef2lAl udal 1A AaBds 21 [Ci-Aai@s
(Rugsl Aot A2l 24 Raen qadl el
ollotdlil Aguld 53 dud ueuldd sl
uaRAML Rl 3l €l 9. Gusauldil-l My (5t
ud oRdREl Fdl olloldl uel aell AR usly
AzswAAL A0 gl sl adl Qla 8.

25 AERA (e 8 3 S wa ugRia
Wl 4 HA dl d widdl ell. ollan el
sdA dl, ¥ wdRA Wetlet U Al [dsta s
8. ol veusl 3 ([Qeuella Bi-daudla ug
U2 YRR AL 2Ud Q2 [Be-[dansly
UG dg 48, 2usufal. o [Qenfala udel 2144
2SI (A5 5 oled) oRlanil 5 watdiq oled
ABSA QAL AR WA dl usl dil
ALl AASREL dRE a8, 2usnfal. A o dd A
(Qensla Arsdid Yy sl 2hadl 4 Qa dl
(deusla Al udd susel el o2, el o asu
el 2 [Qeueffoll [Qensly G weoa
Ul lsd vl oled Al U Sl dR$
48, 25U O U AlieAl selella AU D, UM,
gulldl dd ¥ crddl el yRARELM
(Qeneffall 249, 21e 8] [Bi-{densla Ul ds
uHIRML a8, 2usufy 8.

Al AwsRadE]l  udRlA ER-
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[GRuedHL elonal Ao 8. YRR [deudla
eRelCig2l. U2 2R AARS ol (Schools of
Thought) 2AdlA. oted Atelal 3 Axsla dd
l5tauoll sl 2 Awsla ual-dl 2uegeusy
AgsiRaAall ARz U AR el A B,
L uBHL Al WG s [Qensla st 214
Bl gl A B, vUHALIRL 2id
dsAYA 54514 O, [dausla ), 21 duA WNdl
AlAsdl, ABAUHSA 27 AARS M5 da
HHdldasll adatdl Fal 4l Ne ol 2 S,
2 SIAL 0l ueL ASlasel wd 8. wll
el gl adl yeuisul [Awaldl, deedl,
Allgs Suieldl, adulidl, wHBRsAL a9
olloldld, Hetd IR ol L O, dell ARl
glRERsE Ay Aoy o 8. uReud erdla
(Qafdenanl el [l gl adl Yeaisdl 2
BRUUEL 6l USRS @l A2l dell ueL ay,
gulelds ollold dl 2 8 3 Aol glulasidq €A
ALERAAL a1l NA-E0R 2 vioR uRL 4 W
ddl dld 20 adl a8, U s18 Aeulds
Ad o As 1S [dyas Gle] wd 8. -3
A& Wil 532 A2R2161% 53 8 dH-dH Al
Wdldl 2AB$130 4@l vildl 2 9. i A1
vilaell qil Wdldl s Wed vl dd, 9.
21, {ledl oiddiell Al uetd vl AA 8. 214
ueud, vl il Waidl 2qatdl o 9.

dlsBladl 2 dlsud GuR 2UEUR dlsiws
AoslRRML (daun [dendll ayeid Asla d3dHl
AdalSell wHA 53 wsid ddl A €ldiell G
Ruaterd) zen2dl ([Qeneffola Al w2 2Us
sagy, oM Yl Uk 8. clduRs Axselil gl
Wil [Qenell Al oteal Wldiedl 2quel el
Adl ¢l B, =ou ddl-adl (deueffa) Anfid
A& wold AlddlA, oled AwsiRell s
A vzl A0 2dd [deuell ddid-l (Bl
ASA, dHeAL Uald Aldl HAd, ©,

qell, Wal el Rl [QanfA
otsdlll lld 2udladl €S uda, Raw,

s wd [AHEs HRdlL 535 A Ydud
Q] L, ALUUSAYEIA HI2 H3A oA B,
2udl [Qeneffala dwaded Hlldd 25 2ucilis
BelgWL doRldHl 1oyl wddl  Add[uil
iglds auid Adl 4, gd, U YU AL
aoR ydlaul sidos [Qenellalad s sedl
AL el sraml vl udlausi [euefaAl iRl adl
AH[Rs Asadl Belgell el ol adfl, uAR-
el gell ik oeuddl €l 8 au aell
YRARE2IHL 2eAASHL Sstdaml A ulau-l
el sndl sudaml [denefall wdiedR asn
ddl Wl A B, i, eddl G [Ruaradl
AelMl  uldla [Qensla gl w2
2132030 Ad] 25 usiRAl uld-Adgld ureld
g, 8.

2251 AIRls ejelar: w1Rls A6
HIS A512 Bu: ild2AA VHAEUIcl Via

B2 Rigtelal Hug BYRd ViejElel

YRR 2euu-L A gl ad)l daiell
Al s3] He uaL Az eldla Y3 wl 8.
YRR Hadl 20dl 205 2deldl dud
Hadl AHLGs Al 2s Hewyel REaus ©.
Ul A1, (AL AWEA 2 21 USIR-AL SAetell
AL UGRA), alol, AH YL 2HA1RS {d
(Reudl astdl ell. s120L 5 A8l Yo 20812
“YAL 53 21, [Argndimiell vl diofl 214
vduiain ugld Gu 8. 3 did el 24
Alsdd, dlldol A5l 2agas O, ¢d-d Hlel
QL YRR A1 2egeldl BUR Heddl
AR €ldrefl A1l o 213l (Al dle{l2
AN YAAREA 5008 Gur wsdl €l 8.
AR Guddl  2udl  dwuda [Held
YRARE2AA s1400uL A 3 2u3sadl A
AASA AU 5L UL s dsl udl wl 8.

P Frg A AL AWIA G [RlgaA
(At Al ugia dtudl €l B R 555 21
Sl ool 518 24, 555 21 wAs adl-L
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Als3ogs ddRld 518 L dURAAL Vil olloaHl
ARSI A oitdl st «Aoll. wReuH G2
(Ruataill dauxlul g Rasl A58 At
8 v Al dau 8, ¥ 2us [ddsefe 21q
seRRLopAl Haleldl olelR 8. i AR gl
g sudl 8 deaeddl yaeld  agdu
o3RUAA UL andl w2 ul yafd €ldl 2.
BeleW di5 AR gl 2delAd G2 [Ruataeil
sa vful [Qeuef2l-) gl siol wat au 2st Fedl
of €l 8. B A1 §A VAL @21 O 25
olold 8 (Tilak, 1eev). (A:lsusl eUd %dl
gl Gl Al 518 Alys 2 20fs Ad
Aol ogelldl (Qeuefll G2 Rl A d-l
S0 AU duldlladiel dRd L ASH, Adl.
dd Odl 30 8l eRdld wadl 43 8 dul
WAl dregell sl ddimi SIS ditl uel ¢ldl A
Al 2UF dl 2s Adl QR WRRRIA AdL 1A
B 5 AW 5 ABR gl 2qeld Auslul
ARUA 5L el [deuef-Al 8l sadl duedl Bls
Br2u-vf el ay €l 8, wdold, L As
(@iafd &, el AR Al wuldaa Ger
At vl Ala L Rl R Ao
2ld) UL UsteAL Rl Hewd ([Qeuefl 24 du-il
Alefl2Al el ual olg 20 Sla O, uReud
2l Rael AUl AN 244, SRR,
UHIRL AR afy ol 1A, ©,

A1 Al 2ls [Qagadl A wa © 3
A5 ds GAL Ratelrl [k sAUHL 20d 8 214
oflow ds 2+l w1202 A1l 205 AUl
o AU 2dl A5 o Al A2l dell, S A1+
daMl A% S8, G2, Rl ey, de, oy
i dsll Wl o3RuULdAL UHIBHE A2U-ASIRL
dsl adl 2uls At A A aell el
Qa O, qdl d Al aelvwdl YRR
det 3l USIY 251 L HIZ HAMHRL 5l AldL HA
8. dxl 2ydl Howusle Aol dal YRl
sl 2 2SI A el WAl W2
SR AAS oledl o 8. 2udl grute RAQUL

(Quaiatedl, opetaxlL YarrdL Hie daRlAl Al Y3l
uLsdledl Adld % Glell aAdl -l

ddadl-uliadl  Anadl  oRdAL Dd-
asduil G Rael v a4y, 2ulRs eldadl
sinall 2 25 [dareiue 4el ol el 8. #s
Ueeonl  sldstdl A3Ud Ul AidA|A
ALRUSA AUAAL S0 S50 BAIR. AU, A1
wall YAl (Cost Recovery) A vl
APl (Cost Sharing)l. ld> a3 gai-l
RS sl YedL HIR B udLal ddl HigAL @l
WRRAMQ qell 8. G2 Rl 2R s, Alell
Hedd, waLd, 2UEs A1l (Subsidies) $4L: ULl
v{dld, ¢d, (Kaur, 2019). 3l WReUA, Riaiel-l
AElAHL 2R 2R B2l Adl Al (Bora,
2019).¢ G Rateil sa 20ElFd AU
A5+ 5101, A2, YAy, Aol (Les c-9¥)l
9.2% 250 Fedl GlausAAlL 2usHl YAyl dlos-l
(LeR-¢0) eI, 0,34 251 Fedl 12l . 54
AN, Ygl3l [Gross National Product (GNP)Jl
25113130 G, ALl weon sAdL vAHL 1o
CAHL B UHIRL O.¢ 28 ¢, d 13-yl adld
o.3u2sl 4, d % dd RuareL uesn sudl 5@ vl
G [Rataldl (80 1eeo-¢aMl R¢.ae¢ 25l ¢dl
d s -conl 8dd 14.9 251 YAl (Tilak, LeEd
0 23€).%° Wt q] Al 3w ABWR GR
(Ruatel Hi2d, eidla dtudla ¢x.c¥3 58 %2d, 53
&d, & LoHl ALyl 512 slnda Gl sl <Ad, 9L
442 &g, (Singh And Ahmad, 2024: ?).** A3
G (el W2 slndd daURAAL 2 Atiql Hl2l
el dl Adl YRR 21 G2, Rl dl
AL AL L9, % dURA), ALRliL el
Usidl [@emi YRR dl uxml vl o
{ledl Asd Hell.

a8 Ridgs sflsd dl A & asll A
AsRAAL oled otddl 20Es RUQA 5128 2ud)
Aleusla siaaslal eug {2l s Ysidl 8. ¢l
AHAUL L YAAREA Wl daAs Aetid), vl
W2 o33 2dds vl uglll dnaml uL aga
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A, H5dlal vAMdl W O, Yadsiqal A
NALLUOUA, A8 A%Y 2 AHg S HLLS dal
([detll  [ARAHA WRAUWEL 24 uRRAdLEl-L
Lo WAl %33 ARl A2t A v s
A . A5 [, 3 P AN et 218wl
el ARl %32 U O, dul ueL AWéA 2
usladl oeldrldg Rl AYAL el i,
dgolBld uRotld s A oL w8
(Balakrishnan, R014; John, R0419,
Kannabrian, 2049).

el (rulul dl 3.2l glrl 4ad], exl
21, 2R AR, Al 4R 2dd Adl [deusla
22l A stelsHl HRAL AU gLl UL A%
AR Y21 wLsdll el G Ruas wedl Awsudla
galoteldal Ul A AR GUaML
Bgatda URRAAA dlefladl & eSlsdl urell uue
A5l 1 (1) §4 [dsiA-vlL €0 251 AL ABIR
WAl 2d B 2 () €U 251 YAARE 24
€0 250 $1AA AL AESREA 50 U D
(Singh And Ahmad 094b: W). 43M2L dHIH
Al Wil YRR Beatl S2als anfall
vl Wl A 2 Bl Qoldl
22Ul @Ralsll uaAR(l 2uualAl S5 s3 glel
8. laul aellvdl yRaRf20u4L sHeausoisl
222 40 251 -l vudl ® (Chande, 2044:
2¢).* Reud [Qamid aeausodl si-olos
vAsoRl  afl gl wkl ®, aeludl
YRARIAAHL 8L 2, dladl s,
A4, ot usRAL sHpF0RAL Bl HEL 2edA
SR YAARIEA sal dl Halled studlall a3
wAdl SHAAG, Soudl, vis AMAAL 5 ugdl
5AYsd [AHgslell o s 2didl daidl s W
8, sddidl %32 ddl 3 2udl  Adumel
YRAREHIHL ol 2, udlolnd qadl ¥
yRouMl uerl © d dedla gl 31 5 2al
AU U 219 A28 UAAL wdotgdl
B2 sall-dl AL QS 3. aufl YRAREA <eis
AR AR Ugld’ slvid sdl W2 usLe el

5% SIRQL UL olold, a8, JAAUIMI ol S
8. 2dl HSldHL 2R YHRARE AL 2R
2sidl AvtalAL % Al Yo, QU AR AAs 214
AFUMS s [Qaua wan v wia adl wueu
Al astd Adl.

A2Mticial AN itANel : AR5 1R
ailfciel ulc2il (Boomerang) 4242

NG Gedu AUl odl dH G saudl
Y[AAREE st HIA dset 5L o Al 28 d2g
Y, Al uig A AUAs s, AL A Al
Aagly [@AARALL weL sl 2wl B MiRdHl
aellvidl YRARE2) sldd, WA ded 5+
AalBLs A2 otell 2L B, A1 letell A% 24
Al [AFAAA 20 Hetd 20U B, dgURid ¥ ULl
Aallbsied ad 8 d agus Alaiug 230 o Ay
8, A $Al WAs 3 Gl saud, <2l €ld, Gelsel
dd3 wslds @audul g2 a¥ Assl [@euelfila
YA Al uedl Adiad ad O, uig U
A 20U @A o SIS Uzez Altudl €l
8 (Joshi, R00%: ). 4ul, AidRANA VA
wAlsd AHRASML cudHiel usURAL  AdL
AN HUA-AUAL MHISHL YLl 2Ll AS )L .

2 (R 25 219l Sedls w513 Q-]
uloudl 2 13 AAAdl O, Awlieidan y3
uLsdl el Wet eudl el Axtedl-dl [Qdsyel
Gualal 5l vid GuAlll Al dsBli
(denguvtalAl Rial W2 o AAb-A siad .
Heedl sl As (denauvuMi udal Addl W2
(QeneffaleAl vl A QMR % -l dsBlady
5 GUARAL 3 dsll ‘e’ YAddl dxgasll
(R8s ol 2ud O, Qell drueidlon y3 wsdl
Aol atlBls -l Ava wal [Qeuef-]
A, U % 4R 53 8O, €l 5 d [deuauviisl
S5 [denaHl vidv: 2dd HlAs AW 3 ddl
AleAll Actadd U, 2l Ae0Hl aell
(denguvualul 32dls AR qAUSL HOLUSA
AL Vie, HiAd-AALEALAL 2R Sl €9l UL
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(deueff2-Al oromt Guldsll HlL&l 2Avaa, udaL Ul
aqua 8. i R, (Mudieud udal du %
wlaidl dlkeld saud 8, F glraasid-l
Aouda yA: YR 52 8.

Secdls weAASHML dl [Qeneffai-dl aadl
o], vl 510 Hl2L AUdL AL Hasotl Ral
A, udal-siful ¥ Ad Wd, usd Slaell
e 5, [Qeneffal 18-l @lsdaid 2, eyl
A5 [ o Hot 1L sl wall s
U3 8. UM, Y50 Ad AL AH HIR(L A, A0 -
s o Adl, uig Reasd el kA wd
sames [Basidl ol Q@ 8. 2 wRRAAHL
(deuell Wia udlauel ol o &, 24 udauedf aul
agud A5 WsAUEl (Marksist- 2l WS
2124 Marx -l u@l Marks-l 124 d4) il 22
8. 2ol 2ol UACD A3 df A dY 9l
AL o 24 HRLdAR HI2eAL 2L HLSAALED Ad)
A V. 2A-2Rd 2 HWsAAUL aduidHl
S1o3] UUAHL A QAL B, 2, A, HLSUALE)
velafdd cpucisudl udlydl d ‘Al
‘Class’l 2d dolulg s2dl] ol o & A, Hiat
‘@A’ ald dofvis [@eidly YRAREML o
R A B, 22d, 3 A 4dfvls widl gl sl
i ogRAdl GR4, WA, 3 R 3d)
UL % oLouger 2 B, [Aeuellai-l asfuisui
Q13 Sl dl el A s Sl . ud) Saloues-s
RaAML 3eals 2euusl W 5% 3 yRaRiAx
(aeuell>-l 3uHl 2iddl dus oS« Meiddl-l
AR [, Acun sl Qi sRae 52 & (Patel
R003: ¥Y¥-¥W).

(deuelf2Al vl w12 [deudla 2@l Glow
sdll A, 2Us 2180 WReUH, Wldls, 2R
2sidl Avidl He [@AlA4 [Qewdsll 4l agy
(denefald usvadl al 30 20d 8. d-l
NP uReuMl sUs udAdl el ¢ndl
57, wAeAAsHL  gsladl A ulauefala
BelRdyds a8, usdl ARl 2tudl Fal [denelfios
YoLiAHL 2Ud 8. sHAB Ul derL Y24,

), G sail-l A2uqa] uedld ua gwenldd
53 8. [deusla 2l Hedl [AHgs sl avid
Adldl deeul 2dL el YAl uedlandl -l
gulld, Vol % Glddl sall-dl Bdml 2uad 2 s
AL, ollold ol AS B,

Ad  dordl  [@eudfal Wt ewdl
AdARS  qeAASH dg 2usudl €laell
(A, @ 24 [l [Qenauviiiui udal
Anddl veuv [densf2luidL ¢d o SS viot
uldeuauns 5 eeal We vdd Gaudl A dd
ol S O, 21 USL-AL {2l G AAULS A LR
AlAUZAHL 2 A €l 4 A+ AsU Ad) eleld
8. M 21 [QenguvndHl FuA w1 el
sAfiwRy, 5¢ asi dal [Qeneffail vol o <l
Ad] qgudlal dlaell ¢iRaml asas = 9.
ol cadl (deueffall dl Alsdl Anddl aadl
el Yldidl @l dsl Gawdn oisigl Adl
aReul o uedl daddidl HAEL HAddlL €ld .
A5 +lUds 5 qrlds qdl ul ueL wded o
A5l Hadl €latell 2udl [deuefaAl [Qeluies-,
2 4 GRUedl AdL QA B,

AL Al uldoudll AR oldiag
oflg uReus aeAusll ¢dl 5 eladl el
YR dlelHidl lu® & (Shah, R00U). AWLL
S Rl e Ay Assu [daudla
ardstd 45 53l B, B 5 (1) gReds
UedlHi wAdfud qgdy uu 2l €ldl; () A
5 A% R+l Ruatel s (NET/SLET) $20%ld
WA sd); (3) Aluddal uedl ¢ldl 2adl dd
A58 AWAA-51L 3 ust-dl €lal. 2udl 2hdus
Q&8s st eulldl &g, dl [Axesl- ot
YaRdldl 8. uid wudl §ARL Asid-l
AR WRRUMRAIU A L. 1 24,84, %]
Aglaaall uedl-dl w3RuUdL 2s Buisizau ol
A ©. (Deshpande, 201%). Belgwl dil3,
Y224 21 23814, 2 3] A el uedl-l
Yo BGey RddA dd Aed sl Al
YAl S B, Ui, AdeRML dl Sl 2

%
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WRIAA Aoy dd saule, & du 21 usdl2l wa
(dgll il oldlddl Hiedl s 2Udeasdizu
oS Fdl as A . (Srinivas And Panini,
R00R: ¥e¢). As el WL, d 1eee v
2009 s 1,1%,200 YAALA wedlzil
224 3 wdad 1300 uedl2ll A-didd s
2l ¢dl (Chauhan, 2024: ¥). {28l uedl
U $2dL {12 el wial [Qenef- wioleals
dul [A3aa dso YA Al ued) wid s+l
(Qenefl2l-l 2Ava 2131 aell diR 6119 WL D, uig,
Aull dpeiaTiL 210l ¢i1ed, o siS olladl €l 8. ddl
o A usla-dl Jua Gaal Avisl (ARl
2, A EAAL el WER- BRI A& Hsdledl
. diA Q2000 HUddlour 3 quedl 2w As
Ul dgrd Adle 3 [QaR-Auel saidl €la
8. uid, ustal-ll uLL Heed HiA (Bal-sigl Fal ol
AL B, S5H, dget [dausla Arglda Agias Adl
Helldl  uAuAdL  Aeud Al Aldd
L] ol O,

AlFeRel AL A1 WaLR-ERKIL YR8
A AW s A3 wdal ddlad
(Rl 535 2uels0L U ¢ 2] € 8. 21
sfeuR-oRLd AL [Ram-4a Yoad dofuis-Ruee
HI2 UL sALslel alelddl GuR 2WHIR €l ©,
Ul ARl HERUUS glRL SAML Vhddl
A2UA-51d yd, Hetd MAHL 2ad Al
yReud d2lHd sl (Rael a8 i, 8 xdl
o, GQlell i O, dguld udldluaL 2id
ydsiad Fdl YAl W2 qydl weusla
eldladl stasll wal wg dWed s Aeld
weAUSA [l 53 8.

5149 219, YRARAAL 2t Glecous]
oldeflladl GHel 2uadl emd sAAdl @rasld
2R otad) 2, $105EL Gld-Al dlogeil ual
uloudl yrar A 8. i AleAll, AHd-olg
(Time Bound) il $Us dl WHAS 2wl
Yl [dHl 3UidRdl A oal Wl 8. 1 Aol
dl 2B el 24l 2R MR 3 v~

H12 %33 [ensl Rlgila Wlcis 2uudl % 515
3L BelL U251 Sl d ULl Aot Ul 9. dell uel
oled WRRUH A 2, © 5 2L dlogail 519
iRy AR 27, 2ld-BRLs oUldalladl 3
S . BURd ieA2ie o [dausla el &l galsdl
R uLL e 1o B,

cligAIfis Riateld g atf usq
HETA dAl YNeyd [Astiel d2al ABIFS

[AstieN JHa HiotdlaaRAle B2

cdld Ae{dAHL o3 AL A,
AdAAdLed, Uetd dbldld] A8 w8 [QAlda -0l
Al wddl ARSIl 2iadsdl AHL %l
qadl Hidl . uReud sulal  (qeullAMi
yaod  [daudl, s QAaudl 24
Hiddldenala,  [Qualdt ol s
ARPAsHAL HDL 2ds el al as 8.
AUdARs  veuRsHl  ([Qeul2A  Gledousl
ALs adalladidl g2 atudl sdl §la & ddl
HAdl 519 dal 2eaAsHIAL 1oL well o ©.
a8, wldeuauell [Qeneff2la wgls @Aaudl s2dl
QL 2dl 20054, 48, 25T 8, AU [Asi-l
uA, HiAddenldl dl dld ¥ wdl e
(RRatedl  uuedd  we  [dgd  2qetasd
AWAA %32 Adl. A W2 dl MLl 2
(denguvtz0Ml udel diRd Adl HARA del Udal-
digg2lla, L 21dl51-AL AR GlAL € UR
WA As q4% Avdl ydl 8. W cdu@s
AeAsHL % Aviddl Al dd e dl
AeHl qdell Ul atul 2L [Qeuauvtizil-l
dlsBiadi-l ol A5 Meals 8. 2uM HstL [dras
(deuauut2l o Adl uig, wslds (dau-dl Yl
uldeudld ([deneff20a 2usidl W2 Aex @l 2.
2, ¢4lsd (Alaa ([Qenguvuadyl Asy ([Qenefz-
AAd AAHIA AU ds [ZA 53 B, A 20
QLR AU Udlg AUUAR AsUHL Al
2Ud ol Al ANet 2t [@Astadl gl u2
(deds 2AR UL ddl s AUS 2 AL HY
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[Age Ayelaml uad S,

A dd Ao 2 dAgHre-dl
e AsH) diRd bl ol Bstd S [,
AL 2 HiAaldeu A A0 GUaHL WRe
8. viedll-l (denuvi2lxl udal Andal Frsn
ogdl 20l audicdion [Qenefadl o aH dd
AMCS ([Aautedl, AU 24 HiAaldeuAML wdL
A0ddl €ld 8. 2l ARl WRRIHL Y-l AHL-L
ARglAs 2 ollas waddl ould [@Asta w2
wA29Ad Sl 2Aetadl 8. ol viswds
Slsd A 8 5 el &l A dowlRadl HRuddl
% (Qeuelf2l wslds et 24 s [dau-dl
s Ad O A2l d % [AeuauvizAHL 2UqReAlds
5 Y28l uedlail 51 U000 2L SAUHL
R Addl Sl Al d-l uReud YRR R
ReAlds SEA ALIUA A AAEAA 20
Hee NAUHL 2Ud 6, H1dL deeld wReud sl
(deusla 244 Aeiagll Al ofae o o]
yidl Hidl 8.

qul, 2udl daeidl 21 sl sai vl
A5 Asld O, G HUMSs WAl Ll
(Qeuefl>), ual Y deflefl [enaw 3 25Msa
(AuMl udal Aaddil vl NASA Wil
AGRRA 3 dllas &Ml udul dlan @l o
(dat-uatesll uisdll 53 & 8. % Al doflell
(deuauvtl 5 25(sa [yl udaL Anddiui [Rrsn
o 8 R Udlerdll uealHl 2l Wil eias
QU 2A1A B, URL UR dl Al W2 Bg] HLE as ol
A B, (deufal-l ([dat-ddle dasl AAHLY
g wReud aell uoudul AMUYSs (daild-l
(AL AILRAL Slell 69l WL *auialdl % el el
530 alsteew (deuefAa 2 [dualui 3R dlal e9di
Qi epaial HadL el A3l Rle 2uuel Al
U2 olonR-3(md vtefsielL 2601 uReuHll
LA Al A

o122, AR afidlel A12 20, 24U

apas, % A, g, 2Ll A5 2, st

Heisil uRdd- U 8. UL AnsdH.

QS Y51 Anddl uLesn vl a) A,

(&1L Anddl yieon AUl dsl o v

sl eld ©. dell Hidaldaunl, ¥

[Qaudl 5 wglds sudl FaL oyfuel

(AnlMl udal-diegilAl Ava el 24 8.

A5, 2510 5 uedl aal A 3l
Al S ual deal G Rueedl A
uetldd s3 25 O, g WReu G2 Rl 2uudl
(deuall 2diddl Gu dw ud O, sH-Rla
QURAAHL 2Ug, elstdl W, 8, i yReuR ([deudla
edlqgll ugpla Aclas Ad yeudat ol ol
A B, ¥ S1RQ MR- ([deuieuAl svild
Aolo), U4l A1) . w2l ¢Slsdd, walsior duisl
A32UdML safde AidRANA -l Yeuis-ul
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S Transit of Mercury

Dr. Rajmal Jain, Ph. D;; FRAS, FGSA

1. Introduction to Mercury:

The Solar System is the gravitationally bound system comprising the Sun and the objects
that orbit it, either directly or indirectly. The objects that orbit the Sun directly are known as
the planets. Currently the solar system has eight planets. There are five dwarf planets which
are smaller in size and irregular shape. On the other hand, those objects that orbit the Sun
indirectly are called the moons (natural satellites). Currently 182 moons have been identified
with the main and dwarf planets. Out of them two are larger than the smallest planet, Mercury.

Mercury is the smallest planet in the Solar System and the one closest to the Sun, with
an orbital period of about 88 Earth days, which is much faster than any other planet in the Solar
System. Seen from Earth, it appears to move around its orbit in about 116 days. It has no known
natural satellites. It is named after the Roman deity Mercury, the messenger to the gods. Partly
because it has almost no atmosphere to retain heat, Mercury's surface temperature varies diurnally
more than any other planet in the Solar System, ranging from ?173 °C at night to 427 °C during
the day in some equatorial regions. The poles are constantly below -93 °C. Mercury's axis has
thetilt of ~1?230 of adegree, smallest in the Solar System and its orbital eccentricity isthe largest
of al known planets in the Solar System. At aphelion, Mercury is about 1.5 times as far from
the Sun as it is at perihelion. Mercury's surface is heavily cratered and similar in appearance
to the Moon, indicating that it has been geologically inactive for billions of years.

Mercury is tidally or gravitationally locked with the Sun in a 3:2 resonance and rotates
in a way that is unique in the Solar System. As seen relative to the fixed stars, it rotates on
its axis exactly three times for every two revolutions it makes around the Sun. This enables to
estimate the rotation period to be ~ 59 days considering its revolution period of 88 days. As
seen from the Sun, in a frame of reference that rotates with the orbital motion, it appears to
rotate only once every two Mercurian years. An observer on Mercury would therefore see only
one day every two years.

Mercury orbits the Sun within Earth's orbit (as does Venus) and therefore it can appear
in Earth's sky in the morning or the evening, but not in the middle of the night. Also, like Venus
and the Moon, it displays a complete range of phases as it moves around its orbit relative to
Earth. Although Mercury can appear as a bright object when viewed from Earth, its proximity
to the Sun makes it more difficult to see than
Venus. Two spacecraft have visited Mercury:
Mariner 10 flew by in the 1970s; and MES-
SENGER, launched in 2004, orbited Mercury
over 4,000 timesin four years, before exhaust-
ing its fuel and crashing into the planet's
surface on April 30, 2015. Shown in Figure 1
is the full view of the Mercury taken by the
Messenger mission.

Figure 1: An image of the planet Mer-
cury. Note the craters and mountains on the surface of the Mercury in the left panel. Image
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on the right panel is obtained by the Messenger mission (Reuters / NASA / Johns Hopkins
University Applied Physics Laboratory / Carnegie I nstitution of Washington/ Handout) / Reuters.
This image reveals spectral surface measurements to estimate the elemental composition of the
planet Mercury.

2. Discoveries by the Messenger Mission:

The Messenger mission revealed five secrets about the Mercury planet - the closest planet
to the Sun. The spacecraft launched in 2004 and made three flybys of the planet before settling
into orbit. The mission revealed that Mercury's South Pole has aweak spot. Magnetic field lines
differ at Mercury's north and south poles As aresult of the north-south asymmetry in Mercury's
internal magnetic field, the geometry of magnetic field lines is different in Mercury's north and
south Polar Regions.

The magnetic field lines converge differently at the north and south poles of Mercury.
This suggests there's a larger "hole" at the South Pole for charged particles to do their thing
to the surface of Mercury. At the time this information was released, NASA said it's possible
that space weathering or erosion would be different at the north and south poles because of
this. Charged particles on the surface would also add to Mercury's wispy atmosphere.

The Messenger mission also attempted to address the question how the atmosphere changes
according to distance from the Sun? Wondering about the atmosphere on Mercury! It depends
on the season, and also the element. The scientists found striking changesin calcium, magnesium
and sodium when the planet was closer to and away from the Sun during its revolution in the
elliptical orbit. "A striking illustration of what we call 'seasonal’ effects in Mercury's exosphere
is that the neutral sodium tail, so prominent in the first two flybys, is 10 to 20 times less intense
in emission and significantly reduced in extent". This difference is related to expected variations
in solar radiation pressure as Mercury moves in its orbit and demonstrates why Mercury's
exosphere is one of the most dynamic in the solar system.

One of the important discoveries made by the Messenger mission includes Discovery of
water ice and organics. Latein 2012, NASA finally was able to corroborate some science results
from about 20 years ago. Scientists on Earth saw "radar bright" images from Mercury in the
1990s, implying that there was ice and organic materials at the poles. MESSENGER finaly
confirmed that through three separate lines of investigation that were published in Science in
2012. Scientists estimated the planet holds between 100 billion and 1 trillion tons of water ice,
perhaps as deep as 20 meters in some places. "Water ice passed three challenging tests and no
other compound that matches the characteristics has been measured with the MESSENGER
Spacecraft".

The Messenger mission discovered that Mercury has abig iron core. While scientists knew
before that Mercury has an iron core, the sheer size of it surprised scientists. At 85%, the
proportion of the coreto therest of the planet dwarfsitsrocky solar system companions. Further,
scientists measured Mercury's gravity. From that, they were surprised to see that the planet had
apartialy liquid core. "The planet is sufficiently small that at one time many scientists thought
the interior should have cooled to the point that the core would be solid".

The Messenger demonstrated that the surface of the Mercury is Sulphur-rich. At some
point in Mercury's history, it's possible that it could have had lavas erupt and sprinkle the surface
with sulfur, magnesium and similar materials. At any rate, what is known for sure is there is
quite a bit of sulfur on Mercury's surface. "None of the other terrestrial planets have such high
levels of sulfur. The amount of sulphur observed n the Mercury is amost ten times higher than
the amount of sulfur on Earth and Mars,

3. Transit of the Mercury Planet:
A transit of Mercury across the Sun takes place when the planet Mercury comes between
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the Sun and the Earth, and Mercury is seen as a small black dot moving across the face of
the Sun. Transits of Mercury with respect to Earth are much more frequent than transits of Venus,
with about 13 or 14 per century, in part because Mercury is closer to the Sun and orbits it more
rapidly.

3a. What causes a transit of Mercury?

Only planets that orbit the Sun inside of Earth's orbit - Mercury and Venus - ever transit
the Sun, as seen from Earth. If Mercury orbited the Sun on the same plane that Earth does,
there would be three to four transits of Mercury each calendar year. However, Mercury's orbital
plane isinclined at 70 to the ecliptic (Earth's orbital plane). That means when Mercury swings
in between the Earth and Sun at inferior conjunction (see illustration below in Figure 2) every
four or so months, Mercury usually sweeps to the north or south of the solar disk. Therefore
a transit of Mercury is fairly rare, only happening 13 to 14 times per century.

Each time Mercury circles the Sun in its short and swift orbit of 88 Earth-days, Mercury
travels north of the ecliptic (Earth's orbital plane) for about half its orbit, and south of the ecliptic
during the other half of its orbit. Twice in its orbit, Mercury crosses the Earth's orbital plane
at points called nodes. When Mercury is travelling from north to south, it is called a descending
node; and when Mercury is travelling south to north, it is called an ascending node.

Whenever Mercury crosses a node in close vicinity to reaching inferior conjunction, a
transit of Mercury isnot only possible but inevitable. Mercury crossed its descending node nearly
concurrently with Mercury at inferior conjunction on May 9, 2016, to present arather rare transit
of Mercury. Descending node transits can only happen during thefirst half of May, and ascending
node transits in the first half of November. At other times of the year, Mercury at inferior
conjunction would either pass north or south of the Sun's disk.

Figure 2: Bird's-eye view of the inner solar system
(Mercury - green, Venus - white, Earth - blue and Mars
- red) as seen from the north side of the ecliptic (Earth's
orbital plane) on May 9, 2016. From this vantage point,
all the planets orbit the Sun counter-clockwise. The blue
parts of the planetary orbits are north of the ecliptic plane
whereas the green parts are south of the ecliptic. On May
9, 2016, Mercury crossed its descending node, going from
north to south, at nearly the same time that it passes
between the Earth and Sun at inferior conjunction.
3b. Dates for transits of Mercury in the 21st century
(2001 to 2100):

All Mercury transits happen in either May (de-
scending node) or November (ascending node). Follow-
ing are the dates on which Mercury transit will occur in this 21st century.

May 7, 2003; Nov 8, 2006; May 9, 2016; Nov 11, 2019; Nov 13, 2032; Nov 7, 2039;
May 7, 2049; Nov 9, 2052; May 10, 2062; Nov 11, 2065; Nov 14, 2078; Nov 7, 2085; May
8, 2095; Nov 10, 2098

The November (ascending node) transits happen about twice as often as May (descending
node) transits. This is because Mercury has a very eccentric (oblong) orbit whereby Mercury
comes a whopping 24 million kilometer closer to the Sun at perihelion (closest point to the
Sun in its orbit) than at aphelion (farthest point). In May, Mercury is rather close to aphelion,
and quite far from the Sun, which severely narrows the window of opportunity for aMay transit.
In November, Mercury swings rather near perihelion, and quite close to the Sun, widening the
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period of time during which a November transit is possible.
3c. Mercury transit cycles:

Note that after a May transit, a November transit faithfully comes 3.5 years later (for
instance: May 9, 2016 and November 11, 2019). Transits recur on nearly the same date in cycles
of 46 years (for instance: May 9, 2016 and May 10, 2062). November transits, which are more
common than May transits, occasionally recur in periods of 7 years, and more frequently in
periods of 13 and 33 years.

May transits, which are less common than November transits, frequently recur in periods
of 13 and/or 33 years. The 46-year cycle represents a combination of 13 and 33 years (13 +
33 =46). You may visit thefollowing link to see the transits of Mercury planet for seven centuries
starting from 1601-2300 CE. Seven century catalog of Mercury transits: 1601 CE to 2300 CE

Transits of Mercury occur in May or November. The last four transits occurred in 1999,
2003, 2006, and May 9, 2016. The next will occur on November 11, 2019, and then on November
13, 2032. On June 3, 2014, the Mars rover Curiosity observed the planet Mercury transiting the
Sun, marking thefirst time aplanetary transit observed from the space particularly from acelestial
body besides Earth. It isvery interesting to note that the transits of Mercury are gradualy drifting
later in the year; before 1585 they occurred in April and October.

Sometimes Mercury appearsto only graze the Sun during atransit. Inthiscaseit is possible
that in some areas of the Earth a full transit can be seen while in other regions there is only
apartial transit (no second or third contact). The transit of November 15, 1999 was such atransit
and the previous one before that was on October 28, 743. The next such transit will occur on
May 11, 2391. It is also possible that a transit of Mercury can be seen in some parts of the
world as a partial transit, while in others Mercury misses the Sun. Such a transit last occurred
on May 11, 1937, and the previous one was on October 21, 1342. The next such transit will
occur on May 13, 2608.

Thefirst observation of atransit of Mercury was on November 7, 1631 by Pierre Gassendi.
Johannes Kepler had however predicted the occurrence of transits of Mercury and Venus some
time before that. Gassendi unsuccessfully attempted to observethetransit of Venusjust one month
later, but due to inaccurate astronomical tables he did not realize that it was not visible from
most of Europe, including Paris.

4. Transit of Mercury on 09 May 2016:

The most recent transit of Mercury took place on 09 May 2016. This was a wonderful
and magnificent opportunity to millions of people comprising young school and college students,
women and citizens of various countries over the globe. It may be noted from Figure 3 that
the transit started during the Sun rise period in the west part of the globe, North and some parts
of South America. During day time it was visible mostly in South America and some parts of
Africa, while most of
the transit was seen over
the world during sunset
period, in Africa, Eu- ..,
rope and Asiain genera
and in India in particu-
lar.

80*N

Latitude
)

{ ) A
{ v A
\ 7Transf in Progress

Transit in Progress
o at Sunset
>

Figure 3: Geo- s o Sunrise
graphical  view of
Mercury transit pass- ) ,
ing over the globe. o w i . =]
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| got a wonderful opportunity to actively participate in the event organized by Gujarat
Council on Science & Technology (GUJCOST) and Gujarat Council of Science City (GCSC)
to show the Mercury Transit at Science City, Ahmedabad. The event was arranged as Mega event
and it was witnessed by more than 8000 students, parents and common man of Gujarat and
outside. The event was comprised of expert comments and addressing questions of several
hundreds of motivated and excited students, live-show of transit through more than 50 tel escopes
aswell as on alarge sky vision screen. The event was also actively participated by Honourable
Minister of Energy and Petrochemicals, Science and Technology, Sh. Govindbhai Patel, and Sh.
Dhananjay Dwivedi, Secretary, Dept. of Energy and Petrochemicals and Science & Technology,
Shown in Figure 4 isaview of interaction of agirl student with Dr. Rgimal Jain, Dean, Research
and Sciences, KSV, Gandhinagar regarding Mercury Transit. He addressed many questions asked
by several students as well as interviews by several media channels.

Figure 4. Dr. Rggmal Jain ad- ® VERCURY
dressing a question of the student of IX Monday | May 9, 2016
standard. The other experts from PRL RY - A
and SAC/ISRO and from state govern- Sl : &\ Cdﬁkz!
ment are aso visible. | . '

’ eI SHEI

In Figure 5 we show the view of " A il

the path and time of the proposed tran- :

sit. Thefirst contact began at 11:12 UT J SCIE] RY PROGRAMME
(universal time) i. e 04:42 pm Indian
Standard Time (IST) a North-East
l[imb. The IST = UT+05:30 hrs. The
mid transit time (Sun's centre) was

around 08:27 pm and the last contact B
of the transit ended in the mid night at 00:12
IST. Thus, in fact, Mercury transit was ob- JEEEINRIEHEL
served until sunset time at 07:11 pm in |EEEAREEE

Ahmedabad.

Figure 5: Proposed path and time of
Mercury transit from North-East limb to South-
west limb.

Students, parents, professionals and old
citizens enjoyed watching the transit through
various telescopes instaled in the Science W
City. Aview of the excitement among students '
and other may be noted from Figure 6.

Figure 6: A scenic view at the Science
City, Ahmedabad where telescopes are in-
stalled and students are lined up and waiting
for their turn to view the Mercury transit.

In Figure 7 we show one of the photo-
graphs of the Mercury transit taken through a
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telescope. The dark spot near East limb shown by white arrow is the Mercury while a group
of dark spots visible in the centre but in Northern hemisphere of the Sun and shown by dark
arrow is sunspot group.

Figure 7: Photograph of the transit of
Mercury. Picture is taken around 05:00 pm
through a5" refractor employing aneutral density
filter. The dark round spot near East limb marked
by white arrow is shadow of Mercury. The sun-
spot group shown by dark arrow visible near
centre but in Northern hemisphere may also be
noted.

For comparison, in Figure 8 we show the
image of the Sun taken through 6173A filter by
the telescope mounted onboard the Solar Dy-
namic Observatory (SDO) mission. The photo-
graph is taken on 09 May 2016 at 23:10:43 UT
i. e at 04:40:43 am (IST) of 10 May 2016, about
5 hours after the end of the transit of the Mercury.
However, the aim of the comparison is to show
the various groups of the sunspots visible on the
solar disk. These sunspots wax and van periodically in about 11 year time frame, which isknown
as sunspot cycle. These sunspots, which are supposed to be strong magnetic fields, are the main
seat of solar act|V|ty The sunspots are marked SDO HMI (6173 ) 9—-Moy—2016 23:10:43.900
by NOAA (National Oceanic and Atmo- ..
spheric Administration) number to recognize
their period, structure and location etc. as may
be noted in the Figure 8. Sunspots are further
classified by their structure, magnetic com-
plexity etc.

Figure 8: The white light image of the
Sun (photosphere) taken on 09 May 2016
through a6173A filter by the telescope known
as Heliospheric Magnetic Imager mounted
onboard Solar Dynamic Observatory (SDO)
launched in space by NASA on 11 February ™
2010. Sunspots are designated by NOAA
number to identify their structure, period etc.

SolarMonitor.org
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£AOE Bl ALl 514 21 6012 GeleAl 1) i Wi U Gledl o el AR —
45 $12l (Augustin - Louis Couchy) g, Ulddl 5 se-ust-l Wl aa-l (AR (Concept)
GUR Gledl 531 astd. 2 [ARAL dH-l sl G, SR 8.

e ol sHIAAR BHd)L UMD 20 F 4% (Indefinite) A s [Bud U, ¥
Ml dstad 2691 UHIELAL AL ALl AV 251, dl A AlssA Bud ot da S,

slall2l L W2 AR emell 2. ddadl 2ie Al ougRlall cigslel Il RIRUGIg
ddd GuR 9. 2ildl stgsleldl ol dbldl ASA. 2ldl olgslal-l 8Asel Aadl aslal. Fu 1
ol AvaAl dURAL S, AU AU gSIRlAL sl aldls IRl adl %2, A UM T
ollogdl dfidl 2 Ax el SRl Axsull SIS AlssA AvA wlAl. Sl ddadl dAsna 21
olgSIRlAL BASUUAL Al GlRLR AU, st €ld ded]l dAUHL ABUR ollogalell olgslel ad,
dlugl dd, &xsn ddu-l Astsnel dlgs 2Aled L. SsHl SIS uRL olgsleld Axsn adu- Axsn
o0 A . 1S waL Al )51 2AvL (Tolerance Nubmer) 200l €l dl Al o AR
Aol olgslel el wslA Fl Azt 2 ddndl AxAsn-dl dstdd e st Qv
269l ¢l i (AR Avaell ABUR ologalol olgsleldl 8Asn A ddaril AAsn-dl dsldd uel
20l Avarel] 21l gl

S5l dL ougsleldl Axsull ddadl AAsnel s . L Sl [QaR 8. gla-l
AAsd S0l E 2d S qdrdl cuval s o3ell sl 29l el sladl sMs Avaiil
(Succession of Numbers) 516 vl Ugld & ddl dld % sl el 21 208l SSH) de912ll
216l sl o1ed stdamdlel udls E > o’ Al 2.

5120 [QRuR A UL (Closeness) GUR 01AAL 8. ML datd, sl 5 deull asa-l
dld A S, otsellll Asi2Al wouL o o . Sl vl qat Andd 5 ad uglag adl
AL SIS did Al S5 2 $5d datell 495 USlAG, A 425 e, d. B.
Adddl

gt ugdl slalle e Adddl ds o,

y = f00ell 3 5304, AHE h AL ALl AR (Quantity) 45, [AAUA]L BHd 2R x o1ed
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x+h 2 ARy, g d A [0, 21 QA yell siecndd) Bud y+ay ad, slallat A Aela 2
wHIEL salledl.
y + A y =f (xth) 2¥dl Ay = f (x+h) - { (x). A h <l A (infinitely Small) )

U2, dsldd Ay = f (x + h) - £ (x) UL AR SlA dl Slall f x Add [AA% 58 8. A adat A
XML AU AHURL &, dl A& (Dependent) A y UBL AA 48, dl [A84 x HER Add B.
Al 22 AR, (Quantity) dad et . 2L A, 2w el v Ad AS2 dl

h}rln_, o (f(x+h)-£(0) da dl £, x Blga Add B,

g iRl sladl vy @ o “}‘f‘_’ f (x+h) = f (x) €14, dl £, x BigA Add Bl AR

glvdl |2 y = sin x 1202 dl4,

Ay =f (x+h) - f (x)
= Sin (x+h) - Sin x
-9 Gin N h
=2 Sin o Cos(x+2 )

4; AAA, &SI, sin*"zr uRL AU B, 20l Ay = 0 €154, sin 51 ULl x-ll BHd Add B.

sl [RaMd (Al (Derived Function) $lesyds (A2 sl 24 dudl [Asasd
USR]l (Differential Quotient) LV,

Ay f (x+h) - f %)

— = ——— .

AX h

Al h AAA B, yol [Asad U2y, U [Asdn £ 2l auRdl. AleL [QAdl FaL 3

y =1 Ix, 1%, %, xT, AX, logA X, Sin X, cosx, Arcsinx, 9, Arc cosx-l [dsa-l Anddl
AL B. r 2 A Al 22N B, A2 y = L (x) = log,, x, 2l A >1 &S aeidl

Ay f (x+h) - f (x) L (x+h) - L (x)
& n x
-1
_ log, (x+h) - log, x ~ log %h log, (1 +l)1( ) h
h - h

1
=logye* =7 log,©

d%( (log zX) =7>1< logxe Slallal A
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2L GURAd Slall-l sl vl 2Ud d HIR dHL YRS,

“Cours d’analyse de I’Ecole Royale Polytechnique (1821)"*ll =Ll ®lL2ld, UNidR 1
2, 8,

1 B 2U[MA28L (Convergence) BGuR

el 25 ugdl As S Randl 2uadl 2idd L 4, 4,, 45 e 6. el 25 el
ogel 2541 LU 8. uddl n AL AL,

SN =4y + 4y + ... 4oy O, WL n YRS AvAL D, nell Bud didl, A s, daL SS AlssU s
Sl dl 24l (Series) MU (Convergent) sl wA AAML 23el). s A ALl AN s
8. 202l Blag, »MallEd (indefinite) 264, Y& nell Bud dfidl, A dRAUL s, @t SIS A5
UM 4, ¢l dl Al U (Diveegent) & 2 AA A2, 6lA, 6UAAdHL nell 243U 26U un 2
yAAd 24 sl O, UAAd 24 nell [A9A a3 2l 20d dl ARl Yyl g8l s2dlL YR,
8.

AL AN AR As Qt‘-l%@.ﬂrt% 2.0 (Geometric Progression) 000 8 o],
X, X2 YAA H x O FHL xll el n O, %L SIS Ul n HLAL A 58, dl d HAd

1-xn_ 1 xn
x-x 1-x - 1-x

14+Xx+X2+ . +xnl =

2 20l 2tyels ’fnx -l WRAY, (magnitude) B4 FH n-ll Bud 442 A dd YA A&

od, 1Adl SIS ULl AaL Sl Al @9 Bl AR xell Bud 1 sl 2089 3 1 sl Akl Axiel)
55 Bud 85 4R 8, o uddl areu Qa A8l 1, x, x2..... AUHAE A v 20 & F-),
AL 1—1)( & o)1 ooy euel 50 A3 Adl) vl 20U & %), AL 2.

BuR-ll [RaHl-L 2uenl A&l

4o+ +h+ e tuy .0 (1)

Al 2[R (Convergence) HI2 2UdAUS 1A VAl (Sufficient)

Sh=4g+41+4 + ... + Uy

FH n 4l AU s, SIS Rad Bud S adl uel. ol 208 s8A dl nell 2iailed W
(Bl W2 ARAURAL 5., 5,475 - Q8L 52 20 Bs0llomel], grulBaa AR (Gt Sl 24 GURid

yddl AN Sn i, A YL s dstddl DAL w500 55l Ay

Sn+1 ™ 8n = Un

Sn+2 ~ Sp = Up + Upyq

Sn43 ~ Sp = Up + Upyg + Upyp

U]l A4l (1)l AsFulGAWL H2 2UdUs O 5 YAQA WU Un U nrll Bod <8 A
valled dd 82; uel 2 A Yol A, 244 4 vl 41 Qg BSA 3 nell abid) Budl Wi, ogel
ARAWU Uy + Upyg + Upgp + oy A28 3 Uy U1, Unao., 25HAL AU Uil ARaALOU Sl
SIS uRl AL qal sl 20l 8. Blag, wu . el el Al Adwa, R AdlH
AsdeniMurel ARad 8.
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AR - 484 812l (Augustin - Louis Cauchy)

slall A BuR 16 AdAMIL vl (Concepts) ¥t WAL (Theorems) 8, ¥ Sl gl
aRidaul sl a8, Quell Beol-l w3id URAUML a2 21, 17891 A% S A id
AR (Sceaux), sl-ul May 22, 18571 A% il S2ll géoil w2l dnain (Laplas)
29, o&fdz (Berthollet) ¢dl. 62fdz anulldl 012Ul A4 Azl AdA AR ¢dl. Sl
Ml cuaa uel A8 Ad 2amdl edl, 22d % U au? sl H2l a8 @l Yl
OURLctAL Yctsl L salell ueL 1S 53¢l

16 ANl sdl U Al 994 WDAZ5ASHL (Ecole Polytechnique) slutd 4l A & ayf
ugdl ye 2 Rc1llAl 2neldl 5ld da woz S2 AAAHL (Ecole des Points et Chaussees)
ol i, 20l A AlBRURHL Gl GlAL i AU +Alds 2l 181041 +Lds 2l Ul
ofiar AlBAU dil3 RReE (Cherbourg) 2l Adl@dd Adl-l Ho olifidl sl d woUL
As3 25l 2l AL af @ v AU S1H 423, vl ARLAHAL AWAAAL AL LU GUR S,
53, A QU 1510l U s A edls11, 23 AL 2L AR Aed 5 AR 181241 AR SIH
5l 5129 Higl AS oLl A YR WL UL L GULd ARARARaHi 24 20 el
HigRll 1 AR A Aed (Abstract Beauty) ds SNl dLdL. i 5120 URAMHL €la dl
ARIAAL @dld 55 s Al @Rl A dAnaRld Hesdl SHd WRZERSHL S5
(Instructor) 6l=l.

181541 AW[Ar dizrg, (Waterloo) U201 &1l AL A hirll 5128 60l (Bourbon)
daldl ¢SA XVIIA sleAetl olene(ld AN otrllddiql 2L, 459 XVIIAL @™l e dy A%,
s, WAl 18164l The Academe des Sciences 5312 23 53, A AR (ALl A weldl
WA AR slR-le (Lazare Carnot) i A1YLS Hwole, (Gaspard Monge) & sul A, A
o, AAA Sl Al Be ol WEUAA 2 %A A 2, 2L 518 Slall-l el ol
g ot<ll aL.

slall Rl vior o AlsusSe] uRdl saldld AUGd sUANHIAL A5 Sdl. dHd
sl ¢ld AR Y35538L (Complex analysis) i sHAY AYS (Permutation Group) 2U3 534l
d etgsneldl (Prolific) Aus Sl 2l AL LML 800 AW AL Quil qual & 2 Ui Y5l
vl 8. d A 32lAs sdl A G0l da-tl BHudl (Royalist) Sdl.

Sl Rclo 45U $1-5154 (Louis Francois) URA Wl [Aeuomi Gl oouia dl, usl
Z (Qwd-l (Frenh Revolution) $12Q du«{l ls3l oS i, @ olAddL HI2 Ll UH ML
ol Q8. UL ol Slalledl el WAL udel % ol ¢d. slall 28 dNAl dl U ULl d dM-l
Hidlldlrl Al 8l Sl dHAl Qe dudl |2 41y, AL xSl <L 62 (Aloisa de Bure),
slallell i axf Al 20l sl duedl 0 avd sudl 2wl o 561 Ysl dUAIRL A
AL el A U Sl Yl uRg sul. Au 3a0@s weul@st wd A SAL 214
2RAAAL @AM 4, 181841 AD2- YA (Saint - Sulpice) AAHL 2l 2 Quell U]
YAl 4RAL gl-515U A[QARAL (Marina Francoise Alicia) 181941 %=l 244 oflo YAl AR HuREd)
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(Marie Mathilde) 182341 %= §l20lAd & G ¢dl 2 duidl A5 AAsAY a2 Sl
(Alexandre Laureni Cauchy) 184741 Rt 2Uis €l 18 s 2tdlarll (Divison of the Court
of Appeal) ARz o=l A, 518 A5 3R (Court of Cassation) %% etddl. ol &us
Yapet, slesiSA S0 SIwAHL Al AR (Publicist) ¢dl FHEL Ll AR [ 8] qvy 8.

1830 Yl st-unl 3[@Yl (Conservative) dldldwl &g ¥ Slall-l W2 dldd ¢, 182441
45U XVII, et 43 24 dHa shnsl o S5, Al MU A1l X (Chales x) A 6Ll 2l
anl e, slall2 8 2L, sti s3. College de France i Facultie des Siences de
ParisHl ®{RUlddl.

il 1830 [Awdd AR{ x A salsta sl Adl A 46U BAY siu-l WA WA
agleld-ll (allegiance) AWie dasial. ol AR X<l asiedll Aole dleal €ldq, Aie -
e, 2l 5129 QHA ADsAuiell 518 Yo A A duel 20 URAHL 4l Ragardss dl,
183141 2R+ Y[RARIAML (dau) ARAU AL (Mathematical Physies) A4IUs [AHIAL.
& ) uedl ogetl AN ARE X H2L duel 13 dsil Wat dodlAl (Henry) ®elddl HI2 WAL (Prague,
Cgech) ollallcil, 183441 d¥s, sgot ueL WL 2. <l 2t slall ol Hdd 53], ual Sl
OURLAML 221 L Ul A A o well 1! 183841 Slall AU dus, g2ot URA Wieg 2, ARl XA quA,
ARAA2 (Baronet) Gtrilcell URL «ldl A% ASLEIR el AL & Al HIZ dHe ALUUSUL, ULE) A %
HO, 202 1848+ sl ugdl AN dglelR WAl Adie Adidl olf 2l d ugl sl sl
@zgsl s wesl well. 185241 ¢S AulAdA sl Adie ddsiddiql w3 saf ual sl
2Udle AL, 68 ANl dd May 23, 185741 slalld, (R 23, 2Bt Acleld sl eldal
Beal 208, “Hiddl Y WA B ULl dild, 514 28 © (Men die but their works endure.”

Q).

et A, A6} sl 232U dsell WARVL A, A5 A, x-218L ARAAL AASO
Anddl 53 21 sa-0URLdr w3l R dd oS aeua. 05a [AAA w3td 53 duel
220 AR (Constant quantity) 2t oteclldl AR dAAL e ol 2t ugdl [QQal v
AL, “ud AR, [QA% 2 A2AMs weldd (analytical expression) & ¥ A4 AR, Avail
AL AAL AR, g, O’ FH 3 a + 37, aZ, aZ + b /a2 - Z2 21 [AARA AL o1ed

2ABGL AUl A QS e
4 awul 2§ AMA  vuA [Au-
2§GAYA dRg Blal. oA v
y=fx)  [@QAad A=qM5 uelld A3 A O - ¥
ol dd sdla 3 [@QAa Yo 8. 2
Addl vl ARiduAl2l  [ARA

vaul erudl glal. g 5 [A8y

X % x >0

' ' > f ()=
|1 |1 -Xx % x >0
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2l 2UAUL AU THL ), D, 2iHA-AL UMD, 2L @AY ARActd AU, 51281 3 Q. Yaiel
A oL B, slasdl (Slall-dl) AddAl cvar yuEl 21 [Q8d Add 8. sl Ay 5 2 [Q8d oo
Aa ueL A5 o Yot £ (x) =/x2 Al saidl asia,

[QAu-) cvaml oflon At (@A) 2d A usY 2AHa % Gu-dl cuval vl elis ¥
175541 [Asetet oURLAL YelsHl YU 53, ), carva), 2.

“op M2 oflo GuU AR AV V... ed 5, Pl clsdld U ol cledld, 2
AALAAL 24, [A8AL 8.

i ) [Qaun dd g 530 astd 2 slaHA {2 dHl 28 Al oflew Al 455l Ay,
Afdl ¥, O 3 2L vl A2AMs veldlA-dl Gedu sl 2, ©did 2 s [AAul dld 2d
U 2AISA Yol Guallol 5L B Fal 3 y = x2
RR2az2d, (A9x (Dirichlet’s Function)

slall2 2us(d 241 el WHRLAL [QAY fL % $5d A5 % B AAA O 2 ou bl

olefl o A AidR [, PIHL Add & dell Aseall cvan {12 wauel 20,
y=f(x)

v

250 2

B r p
J‘f (x) dx =ff (x) dx +f f (x) dx
X X r
t . B
- :m; f f (x) dx + li“r‘ ff x) dx

d t

2L % WML A £ AidAA [, BIHL 1y, T 1 WAL Ty < 1p < e <1y
o, AALAR, SIA dl dell AseA~{l v {2 w20 s,

B rl r2 3
J‘f(x) dx = ff(x) dn + ff(x) dx +J- f(x)dx + ..+ ff (x) dx

X X rl 12 ™m
A (A8, f 2UAL ALAAQHL [a, b] Vtld WU AR S, dl 5120 A s« 2ud.
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UG Al YAURL-UA 52d) o w@ll. RRW@2 ueladl

c %l x AHY Avdl 1A dl (Rational)
d o x 2R{AA Aval 1A dl (Irational)

[Q9al el il RRA2 usladl G [AAY 8. €33 635 x W2 v O. 2 [dAd-AL 2udv elRd),
AILHIL ALY O, 510 5 & AHY AvAU A2, 15 AAA O e, 6L 2RAAY AvAUY A2, 5

AL Aval B, 20l Ol QUL A, dzell ALl 2idAd ASA dl ULl Bl ¢ 2 d 423 el

v gl 524l 20 vRret dl ¢ S uel U Add el s2@ 3 I 4 g 2R

A2l 5120 5 h—0 g, Sld U viedd AL AU 2AHY AL UAR AL B, UL SR P(x+n)d

Rl Al 2l Px) SUS ueL woUL, Add, 2ll.

2L [3R2A2 (AL Belewl & drgil otdidl.

(1) @A, [ S5 A ¢l Al gl [aua 8,

) 2l [Q9ald, Asat Anddl 12 Slell-l Ad 242l €S, SS Ad) Al Aadal 2.
AL ussiR RBRAzA doedl (denell $3Rs ol A (Friedrich Bernhande Riemann)
al51f 2t A5l Adalel] el sall olelgdl @l 44, drelddle aous-RL [ sl

o=

A4 :As4 (Riemann Integral) b
A 185440 Aull AU Habilitationsochrftil Al sif, « f f ) dxll g
AHgalsd, 77 2l f 2idAA [a, b]P i AAd (bounded) B. a

A2l uddl AHA 2idud [a, bHL 280 a < xg, < xp . <Xpqep AL SlAHL UL md-lL V2L
(Aot [Qeuesedl (Partition) 2l 2d O, AHEL YWRHRLAL Y2l vidAA-A] doldd dg =
xp-ap do=xp=xp- Xg...,dp=b - xpq 4l galdl. 2 ugdl A Al Eq, Es... E, dl€ll
ol il Bl 0 24, 1 a2 8. 2uell, €35 By WR His X g + By dy s Xpeq + 0.dy = Xpq 2
Xipp + i = Xpq + 0gXgq) = X5 L A2 D, 24 ugdl Anel

s=d,f(a+e;d) +dy f(x;+eydy) +daf(xy+ezdy) +...

+d, f(x,q+e,dy)

y = f(x)

______________\.
______f£1§k_-1__+_1:354k_>>.

1
x1 x2 Xi-1 Xk-1+ Epdyg Xk

[
dy

2U5(d 3
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Al vl 2l 2 AL S AU D AW ddlS vl Gl 20 A0, 2050
340 olcledl YHIRL gelogel U2l- AldAdl Gursll dolllAlAl AAsulAl A B, x1dlal KHl
oA Wl dy A4 GlALS £ (xq + e dy) B.

eI TR IR TREC TR

FH B dj AAA oleddll 2N, AH AU AL S SIS A58 Bud A+l 2584 495 2Uddl 0 dl
21 58l (Buda fab f(x) dx ol eauldlg],. o Sl 2 JREH + Qa, dl fa b f(x) dx 212 Qo4 B,

sAUBLAHL 2L A1 Asadl 20 2nd-dl vaL 1w 8. 2 vl [AAU 4 Adddl
eRaMl 20dl A,

Al Ased 2l -

UGB % f 4 [AGUOL @ < X, < Xpe < xp15 < b ASV, WA, VUAAAH] [, x4,] £ agul
a8, Bud 24 2ol 2068l BHd-Al dsidd Dl saledl. 20 o Wi [xq, xoML £+ a4l
QU 24, 20l 209 Bl dsiddd D2 safel. 2 o Y D,y 2dAA [xp,.1, bIML £
Bl dslad 8.

[A, bl £l Aendul at 249 20e9ml 209 Bl dstadd DAl s, 515 weL K W
Dy <D..

At Al AUl v

R=d,D,+d; Dy +..+d, D204l

Ul R 2u5(d 440 8L 3 sldd) eyl O,

y=fin)

Dy

8y

a4

N ) tt 13
2U5(d 4
g 31l salddl eiduad, ool d edduaHl 40 deu3dl atud a4 2L 209

BUdldl dstdd 9. A4S wal 4 Al d>o dlEl 213 2idAL, [a, b 251 A2l e sl

FUL AL AR BHd { dy, dp, . dy) <d. [@euomqil Wl Hal Yewidiadl dousa
(Aot Ad AMLL 23U (Norm) 28tdll slaml duudl [at-dl uReun 8. A 2Adud
[a, bl [Aetoel, Fel Ad AHA 23U 6RAGR Sld vtadl dofl 2L €, Aal. Ad A

a3 AR d dSA (1)L Bud AadlA 3 a = o (@)l saldlg), A vy 2wug 3 A
lm  a@dad [ Pt ) dx uA A A [°f () dx St d, lim a@)=0 8.
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A Ad ASA dl FH FH HdAA [a, bIL ALl AU Sl BSY AU dH 2sld 43
831 30l), GlLoL B2d) %2 2, B2d) B2l 2 dR$ %2

A 2l Hetardl Al Yegal, “sal AAMUL Asd S AF A UL ABRNHL 4 A4S
5.7 A 5 Ll AL BloL HIZ AAIR % Scll. Sl 28 A il Asas Hieedl 2d)”
ddl3 2loee 8, Al [Qurald Ad-l vag 20d d w2 sudLa 449,

ALl udal SIS Gt Aval 6 > 0 @S, Al [Qouesul 00 (@94 £l dendul AR 214
)l 20 Budlal dstddl Andla. 6 sl dlU dsiddlon, 2sd 4L otdlell, UHIRAL
Yaatidudl Aadl.

+
& Xy £z EN g o

a»fq[& 5

2L Y2LALdRUAL [x7, Xo] A [xg X5] © % ‘A Al 2idAdl ddlS vy 9. 6 sl £
dstad 2l ¢l d 2usld 540 otdidal G 3Ll dstadldll AS wsid . 68l £ dsldd [a, x],
[Xp, X3l [X3, Xg] 2L [x5, b] U2ALARAAHL 29 © % B ctrtl Al ddl3 2o 8.

200l 6 B W2, At A Al VerAidALAL AU W2 s = 5 (6) = Y, dkll
Guilol sl Al 205 512 s (6) = (2 - x1) + (B5-x4) B. A
Arue-) Asan Wl Al :

28l f AidAd [a, bJHL AR (Bounded) [A8Y ©.

ASueL 6>0uR hmo 5(6) = 0 Q4 d. fa b f(x) dx HAL.

ol 4d s dl | T €l WS S ULl 650 HE2

A s+ Y212idAndld 1229 UHIEL B2dl il A5 dedl d — 0 dS 53] s,

A : 815 ual

R=d;Dy+dyDy+...+d,Dy= Y, di D+ Y, dp Dy

A %d B #d

2idAd [a, bR L duul at Bud 214 £ 20l 206l Bud-dl dstad D ad.

Dk <D g€l
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Y dgDe< Y dgD=D Ydk =DS(6)
A %d A %d A d

B d HI2 Dy < 6 €15
Z dekS Z dk6=6 Z dkS6Z dk

B %d B #ld B % k=1
=6 (b-a)

R=) di D+ )Y di Dy < DS (6) + 6 (b-a)
A d B #d

2L AH150L SIS uelL 6 H2 A, SIS, 28l 60 Bud 2Adl asA 3 ¥l (b-a)e AR Ad)
Al 54 Sl Uyl SIS ULl 6 > 0 HIR lidrr_l’ . S (6) = 0 24, V. 2uell d 2 {ld wrie 5312

5 gl Ds(—) «ll, 2. Ul R %33 &ld dzd, i, oi-ildl asia. el 1idmH . A(d)=0 €15

fa b f(x) HA.

(@94 A A Qlal W2 d-ll BrdlMl adl 32812 5164 6IR A €ld) ASA. % (A8
Bl atuR usdl se158 sl €l A (A9l Asan as 4 23, R Ad ASA dl x- 218 2144
2Ll [AA) 422 56l asd dd AAsN o & SlA.

Al Aset Wl 2l 2idAd [a, bIHL AR [AAa Asat aS A3 5 Al d A8l 53
8. 2Ll RR2A2 [A8% 4V 1A, AL {2 C=1 24 d=0 4T, 20l

1% x AR SlA

2 09={ 0 A x AN A,

il cpval wHdl s €l dl Lz o2(x) dx Aadl.

QR S 6 = 1/4 8 2, 2idRd [0, 11, [t n U2l ALAAQHL $AL HL2 0 < Xq, < Xy, < X3
e <X g < 1 ASL UAL SIS V2L AR [ xp7, X3 ] AT, 2 R AN dzell Ul $la, dlugL
Aul 212URLd, AR Avel B, 22l @ 0 2 142 53Ul 53 O o+l AIUL AU BHd 18 2R
el el Bud 0 0. el dstdd 10 = 1 > 1/4 8. 202l AdAA [xpq, ] A USRAL
2ldAd B, ot o AidAA A WsRAl S S6) = s (1/4) = Y.dy = 1. Al A Yoot
lim S (6) = 1#0 2. 2l I[f o (%) dx 4 e 2.
d—o
oi«{gLS QM (Bernhard Riemann)

AFeUSA, S5 ARAHL U Al 2i2siel A2l AoUSH, @lsd2l dgacdld x32 ael
AR 53 8. Hl2L 1oLl A eUSHiA 2L AR, WA, Brd Asdl S, wLaHl Al
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GUR dalld, e ad SlS ARl aAul YRl 20l s1ol, dail 20l wsaL O, AHIAA,
A (Abel), A Al dAoUSl 2ddl Sdl. AHA UHIRML el USIR-AL 8. A, S1H
Y550 (ARADS AU AsR), AvAUWRA (Theory of Numbers), GMRIAHL A4 ¢RA-AL dl
Rell UR B, 4L 5120 UYL A, e, eld, ASH.

Dot letell 33 Rultks 2iis oAl dAA-0 (Breselanz) SUMHL ARWIR 17, 1826H]
Rl duAl [dL 23RS oideld du g (Lutheran) 43-l AAA-sML wedl ¢dl. 33Rs
odeld AulQud-dl asiS2 adal. duid &9 cudold-AHl oflon dol-dl ¢dl. du-l HidL ARdl2
dAds, (Charlotte Ebell) Ul G4 &0l R4 23d. 33RS (Friedrich) Ayl oSl HIR2
Riats sdl, d Al cunsl et Al i Al YL 8 o AGAA SAddL. 184041 oidels
el Seldul slutd ). Slldml Al e1gl Qi ¢di. 184241 AuAL g1dld, AL adi, 2l
dud, éot e, ¢d, Al griowdl (Luneburg) ¢lsaul (HAML A 2RAU (Gymnasiym) 8
8) L. 2wl oudoia), viol o Glaeyds e, sUf 2 SIS SIS duid AR AHA sdo.
el GuR ALl g, dull ol tasd elfsaul suildl Hidl. Rl B35 Auiq
Al Wil ARl Ao aruraidl 92 2ulddl. AvaRidyd, A3, (Legendre) 8 Ulsils
Yds Al dlAdl dslal ¢ [Ba uel 20 Yads wied 2uudl Ll Ul 33523 Y9y, “sedl Wil
afaal 777 ALl Lol 2UUAlAL led xR BRI, <UL Yads AR B. H drll BUR Ueyd A0
8. &35 avid, el A Y-l udlauul 1A e udl A edl.

1846H1 Tl il A2 AR 2iis UR-I-HL (Gotingen) ®ldlL Hlsddl HI2
QL o, lell el Qo s3f. A drdalil (Philosophy) 2t 442U22 (Thelogy) ®iglla,
wed adl A oA eleldl 2l sid alA-AL ¢l 1A AR ®eldld, 63 53, A Jaudd
aaual 914 &S Rl ®eldld, A 53, AAotoAdl Al Rl wgl ¢l wLdl. du steud
2 29l wel d AU YRARIA s il R [Qewani Fhlel, RR2A2, REAR 214,
2USAA 2USe (Eisenstein) €5 AR 2l ol 184741 A axf e sdL daet
2L 1849H] AROLAL UL L A, 185141 LA Ph.DAL R, 52 Al [
waAd Ruslddl 3o WAl (Foundations for a general theory of functions of complex
Variable)” 2UL. 2UaL WvR Qull [Feollel vid etorml QS dusl 2uGma i R Hi-l
AMLRL A OLeud, Ol %U<, “The dissertation Submitted by Herr Riemann offers
convincing evidence of the authors thorough and penetrating investigations in those
parts of the subject treated in the Dissertation, of a creative, active, truly mathematical
mind, and of a gloriously fertile originality. The presentation is perspicuous and concise
and, in places, beautiful. The majority of readers would have preffered a greater carity
of arrangement. The Whole is a substantial, valuable work, which not only satisfies the
standards demanded for doctoral dissertation, but for exceds them”’

L uele, i YRARNHL e8] oleddl U2, UdlE, Privatdozent (B 2AUULL Adld,
(Ruats sdat =l waur Al 2udl 4 €l ddl3l aldsid Aaddid, 2l W dua 2wl
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(ReleL (Probationary Essay) il 2A%H1d2. MUNQL (Probationary Lecture) Gléll{l A& %
s, €la 8. sRUR Al A AUl FA 20U A R a5 2ol €l Al Gur.
2 ol Y-l A gl owua 8.

185741 A A52AFALL WIAR el Wt 53, ULl waet s 2 dd). welL q
ALl dH RaMd wauR Hod) 24dl. 185941 [332A24) (M uedl e, aRIddendtel ddtL ddl3
Al 2ue. 186241 Al ool id-uell Szt si2L (Elise Koch) A3 dd- gl A, dua,
25 YAl ul ¢dl. @ A Quiedl @od Al d o d¥ U gl JHidA volL o vRleL ARel
2dd] ¥ Loflul (Tuberculosis) FAUS. [FeolHl S5 quid AmuAl dlotad Wl 4 edl. s
Auiet 20 il el AR Al Hidlg e 234, 2 il QUS 24 AL oldel B el
Sl U % Yy, WAL A Oetdldl AR, dldiaRul @S Higdllell otual Heal. 1862-63+
Ruaol Saiedal uan2 s3el. ogt 186340 ARl ULl 2l YLl dlBid viRLeL Adi delell st
suf, Yol 1863+ A1R2HL [RAL (Pisa) Astl. ML duell Yol o= 2ddl. YRARE s
A A WEAR ddSl AHes-l ua 2l el AHd ve saldld A4 wdl. i il
Y[AARIA 2iis oUR-old weL otél % usiRl Hee sdl. 202 14, 18644l Hisdol 1865 YL
dadlHl Albidel 518 8l 186566+ RAUHL JHled ORI UL Bl A, ol 1866H]
A1 (Selasca) ¥ HPAR (Maggiore) Ad+L Bl GuU 2Udd, D i 2. [Beoll-l Dectl
(Bail A RAS51AL (el [Aaien. Al [Qeuell 2t Mo R[E (Dedekind) 4w, :

“quedl alsd ssuell 8dl; dua Wdid qg 5 dudl 2ld 45Ul 8. dusl [Ra--L 2uoel
(B, 2i293-lL (Fig) A3 A 2UAH L ell, Al 2UHL B g8l vl A5, 2ideul ¢d),
d QUL Oeell, S1H BUR 511 5l dl B sHAMA 2183 o U .7

Al Bowilel (Biganzolo), Seldldl s61 Gur, “a U8l el ¢l 5 oEll
dRgll AL ARL 12 AalL Hfld SH 52 O F ey AH B, duA FHA Al Al uHIeL
ol 8.

YUY, od)lof FIRS otefelS Ll vl 2UAH 52 O, avlg, B,

L Qut (1AL YeLSUAL UL vl B,

(1) William Dunham, The Calculus Gallery, Princeton University Press, Princeton and
Oxford, 2005.
(2) E.T. Bell, Men of Mathematics, Simon and Schuster, New York, 1965.
(3) Ronald Calinger, Classics of Mathematics, Prentice Hall, Englewood Cliff, New
Jersey 07632, 1995
[Qeacus 21 w2q
AR H[E WA, IS A3, Y. Ul AR, dL. (. i1 H). 9428019042
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(a1l 12 ol 2 Gld 12 YRRl
vyl 8. uell wRdld .M uIuaHi usl
saaafaH el ollns BRYAAL 2WAHHUL
e, (el Anddl sl AHALR Rlatamel ul
olgeldl ¢l 8. Wil Add W2 Rl ¢l
uelL UMl Halled dof Wi’ ed, Al Hlel
Ay RaeEll dRd dl. €1RE0R dlsl Qe
Hewd A MUAdL AHTAL & F AR 3
ol Ratardl yAar odl @l ([Qenelfai
gRER-L AdRA sl HeARA HIE %l
2l GRAHL BRdl Radd2ld 20 as
Y& ¢d. Ml glrl o v gl
idRuULo [AclRHl ULl A3 $aUML 2uddl. 2Udl
Avolel, oAl 2ol ¥ d AL Rueel]
Ul 2 M2ARUL AR Sl 200l ddleul
Hald Rigal Al uwdl gldd  AAwAA
dUAsdLsll s yadl g2 glRl Alddl
ool yol uldenaue]l xa w3Rudlall
gLl Gl YralR w4l 8. 21 o Ad 2w
seals Al uRaRl ual Riataasl 2uedl.
ol ds vedvadl el WIYRs iRdla
A, 20 2 Aes uuA Wl dsd
s, Als AR50 2t [daudldl wal ¢d.
A2l ueL Yldlel ertaal sdi. dal erstiel-l
&q, A2l 2uaLdl U 3 JARS He&ll-L %
Hiedl (Rl edl. WML slHl Udadle
ual AHAHL odl. vdotd, GRdHL AHU%S
Getdl,  sul@ealddl  alsil,  dsieida,

faznfl :d o
fFam azaal yraus

oglal 3. GuEy

A}

(L=

Gladlal @lsoud  Fdl  swReldl  wHHd)
U5z ual Yyl dlgd ol s du 4 ¢dl
dell (Ruater dreuallal greell e A
dal ([denfall w2 esiaddl ddel sdl
HiL 2Udl oonadl o [Ruaeiel AL, Addd
A, A AL [Qenefai o udal 2uudl. Hlel
QAL ML dALEs Han A o Sld AU o,
WOU-51A%AL 2UARL % lstdAAL dsl ddl3
wfeald, UL, 2] 21 [Arslale 21E410s
Jeuld 5 dpsuldl dild 5% oloddl gdl.
oAl A€l g, Adl dsAAL QR
ladl Sdl, dxy osla WS, dlol 21 dloy
vls 1A Al s Adi edl. LUl el
A woodl (Bl 23 sdl. AU el
A 2 dlAd 5 esid sA%AL Sl
10.30 d13L %A 20U 3 514%, A% W2,
i, 4512, URUR AsLS, cllog dUIR sAUHL
uee gdl ugmall adl. ALY Ay wel, [QAlRre
U4 3 daAd 2Had adl. il RalRd a4d
US ol well o / SlA%A wdl slsiadl
Glatl 53 A, (dactiRel [Qeuefail w2 w13 s
s, orlad-d w3Rudd uReud swld 214
lldaledl €18 il vl abdl 1idl,
FHL AHRAL: Wd Wil A 3 suld-l
o5l ud2l 2l B 4 2 P ALRAALL
Aueldl Adldl 2gAadl sl duisdl 2uadl
2A[RHALAL %t W2 LA A WU-5IA%
A3 ML 2l ol dg el AUl

ad [Rafumaa-gad
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Rl 2tlld ¢y His uad Wl ¢dl, dl
AL (AL 2Ll Aol 249 w2
ueL quel Acledl W2 st YA 4 edl.
% AHS0T, 2 Wil AclleAl {2 e9Lsta) 3al
A2dl 21, S AHYSIAL GUASA UL Ud2L AL
Halled Geldl oldiddl Higl. 69 ds -l
el el Wil 2u1dl el adreal
Glofl 52l HigAL €dl. d¥ e9dia ALl [daun
Ul AYS 2, sAUALA, HIS ot sl
Aldad o L wHl.

AR ddaldl Houl uedl [Ruaai sl
ut dla otddl dal A3 Alsdl dadald
A0l dsl 2 Qe deil ud ddl 2idl
ol (deuefalel Getauadl uidal. adl,
(A% HoUL Ul AMAHL Ul (drel
WAdal Avaleltt [Ansldi ssAA ger-l
AidRAUN (dcAHl uglAl S [Raiel, 21004,
AHRARA% A, Adfed Fdl Aol usdl 4 Gdu
A2l olondl. vds Raer Al Ame-L
(M2l cunsl W2 Ruael YAl Yao
oldl ¢dl. 2Ual Gru ofAdiel o Addd
ool AL 2AHL AU sl @l
s ¢dl. 20dl ARl auodHl @l dof
Adfeaql 300 oudl ¢dl. 2udl Aenld 8l
AALUS @2 2 2l uqeuS YAl FaL udiea
([Quml G el bRlddL  Sndgldeld,
Hfealt 24 ¢g Hadl Wal. Gu 9fRale
(deuaal 2 ornadl ¢idla Ruael tid-l 4
NS Sl UL A, ol 2Ud] Al A514)
vddoid dfg ¥ Y, 24Msa uA [daus
(Quateil dfdl ol uuR AR 2udl deuild
vl Bed, A1, AHARL WRAdAAL 10Ud
2] A1) A, 2R 21, 01y, L) AL,
ol S2dls AUl 2UP uelL 2idl Rugldla
d] & Gelgwll dd Aofl &L 8. el
AR 9t ALY Asdil ldd s
U, AMAU, 3 dldlend, olsdidl el dell

A5 Aull % USRA, OA-EsdR A, €.
AUl SR 2 Ys Adsl gl
BLAA 2 403l ddl Sedls sl uRL Gleil
A4l ¢dl. dal el s3dL wélelr snael
Balogs Wsn, 58 2l (deuelf 2u8m (1¢R0)
A dell S Yo Al AL, UM 2dL
ad, B2, v dlaua slold As 3 20 sl
53dl WELSIR AHL% gLl UYAIML 2dd, ¢ldl
oodl euAll uad avel ¥ =t slfd-l
(denef2a udal Ml 2Udd. 2 AR
(Q&18L, 2d, 83dR i, Al5dc [Astunl aa
wenr L AHRSA 3w Adl oeadl 8.
AdallAl Ao, wrels adlde, [(deulf
(A5t duidl 20 Axd 08 ALl qadl 4
1A 2ud) oA Adae, AplA AqHLg-]
voL o AL Adl 53 B, L W glRL
ASAHL uLL WUl AR el @, ¥
AHAL ol o adld Gualdll ol el B,
vgord, dd [dendadl [dae sesl 2ed
Aiefloed, s ud  ([Aaldenad.
RaaRisadl ot o RaeRieal ey
Ao 8. Al ©lsA A SA) HIR2 w0l
AL o) 8, FUL sld 9000 (dan-
(Qeul-2d Ra 52 & dall ggr-l [l
(Qeuelffola e YA Guass ol O,
Halled vl 2t lRUes didiared dlé w18l
A HER [@avd do A wd B, yor 4l
€904 GHIL 213 $36l 2 [Aeneuna, s6{l2 a8 %
(dauo Ruasteus, oi-lddiml Asdld il HRlsad
u2d, Aot Al Ruaietenid, 2aga e
adl  wsal.  dcqeifden-adl  uds
(Quereiizeu i<l 2L, [As1a v HiasdHl 8l
AUSsLsL 2 2 A, AH. u2adl Rissioud]
A8 Adl o U, deaeideu-lMl UL elsldd
YAl Guast, adiefl darideR-l [Qanf,
WS d [Ruatel Abeld, uedd, S 28l O, wisal
gaLsHL AU, (deu-ar2 L i o AlHi 2ud)
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A5 ddl d-dl [Asid 24l 8. Gredl Hal
ULl A2l ¥ AL A4l AL i
Rau 60 Sl Al Adod -l a3 sal
8 ud ¥ A AL [deudf2ld Al aet yal
A B, AW AL S2ells Al w3RAUdA
el 4 ol [AEs s, x4yRd
A2, v AR wAAAAAL sl w2
uaL siadl A3 sul 9. 2idl eiddl sHIR
e, 5l ol HIZ €lU B, 32dls AAHL L5
gel {2 nidR s34 2uddl 2020 12 Hkal
9LnAl WRL 23 SAUML Ul . WL AL
slastHl sal-5naell W2 ld 2Uddl s
A 5 SUHIHL sl ool A Rl
Al 2L AS. UL AUl A2
AA-Rlaal sl AHR-¢3u Adl sendl 8.

oLl 2 (dendl odd 8gdd, Herd,
@4 B, st s [Qenef R
ARl W e 53 B, ddl d WRURs
Huferol, AR [QARL, uRdrsdas 24
20 dR§ Gl sl URewll €2 2l A3
8. e ollonsl A dUHL AHUYS AH A,
AsslR, Asdlddl, AsA, WACAAIR,
13, (A8 [0l 12 Gelrdl Fdl 2Ll
i 2[R0 ([dsA 8. [Qenelf uRaiRel g2 el
Slalell YRR Hddoidq oled § o HIRL Bdsl
852l ¢lddl €3 od 8. uypl RS 8l
GHIls ANl A URg Auis 8l u~lad
weadl Af), H3RaL §orell Al 2udd) ([l
oSl o [AsAl odl. G dysuld gL
(deuell a3dll A ugRA 4S5 O 3 FeL a8l
AHLA BH S8l URURSL HudL ©. cdlseuRd)
ARNAAAL AARUS @2, 8L 8 et A,
2SS, Sl Hlerdld wed, el 2l S
2ALS, 2 2AA [QaHdEHAL Add eud] Fal
Raalds opeuld>l gt [ewel agddl %
Qldrl € otell L 2 ¥ [l s o4 d
wWR ARud 9,

€91, AR URL A, AL, olgald] oS
8. ¢Arll AHAML ALl ¥l Adidl W2 Akl
YAUMR ladl 928 8, ¢d, “luqdlHl
Adl, Adddl 5 dladida, ed HIR2 Y
wielldl Ruagr, il well wie dle: wldlsiar
pA dlergar, dlRlol Hlld ddlR wdtasl
AL 2Ud B, ASLS UL Al glRL A B,
uReuA 2Ug[As estaaiel] 2, Aedll i
dlddolA 2oel 22 244l B, il Gl
2B, 403l Adl $81R ellog, ldeul 2l 8,
gell otadMiel uid: weldl 24 e 3dl
gl e adl woud O, Aeld
oLl 12 Al ¢d AdARS Gl vl
Hagldl sl 63 qdL 9, ¢d dl melldl
Gelowys A, Asn @dAdl Aeudl uw
YA Ul 2@l sl 2dl 8.
Alel2 ULl dudl Adidlld Ysaldl Aud 2Ud
QU Ayl Ydauysd oridla-l wrigdll 523 8.
o, AlssA [QARL 2, el @ U
uglL Wil ostadl suf . duil) Hidosd 2,
ddlaz oA quield), A1, Q8. 1sldd, dRell
AHes W2 2illale 3u 8.

SIS uRl osldd R Gdu deuld 3
Ll asll 5A3%% AHLY O, sUAAA lln
WAL A flade, opeuld / AsHicdlA el %3
dd oAl AL olndasdl  Adod
(RuaraiizeilL 201 3 U5, LUAUAL HUR
AL 2ad 8. uig, elaasdl dadl odl dval
AR A Rasdl e o adHl aeulq,
sl Hefl 2} d w3 B, suAlol 2ud)
Aledlsl @an ARl Al suld 3
opeuididll AdAA ¥ x ol Add s,
v 2y Ad, ladlll dsl-l 2o, duasl
sl el o Alsd, AsAul Aeundl-d x1euq
Fdl 51002 520, BRI 2, A+ Aaso
AUddlL Y254 O, 5=l 9Ll ol (AL, sl
5 WRARAL wdeldl 4 la ddl ukda o
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AvidlAl WwaAMsdl 2w 8, i ol 21 &zl
BLAA 2 43l ddl Glatdl ©. el Aeun
ALLALRA (52021428, dRlldRal, aldall 691l
5 oAl WARS aqel, wARs 38 3
421, 2Udl AHAA HAAR, d2ildl Wus
iR+l w3RaLd, [l 2o, %32 W
g, Udd, Alcdet 2, Alds Yl [AsAurdalel
Gualdl sudl Qldl, 2wsdled A URUSS
dldldRelL A%l s20dL, WaAMs AR, S,
ey A UdmL HReq Woleadd 43R
ollotdledl 2Uasd S d Al v s S,

1AL, 39, €ld, ASA d ueL [du1Rd, 33l
8. lRd Fdl ([dldUdl AM sAHL 4
AURA - AU, uldloior wguy ¢l A,
E9LALAQAUHL Al UBL URiE 5al Yasld, Al
g, AT, ¥ 9l 91 W2 AlSdcldsi,
HRUEIAR § A WS Ul s3q, el
d A5 20l WAL [Asin 39 9. eonaHl
WAURS dddiRl dl Gl o 8. ugl d-dl
GogdRlHl Adl MR, veL ¢ldl ASA, «Ad)
Y4l GO A agdHL el dleisidl
vol o dtidl 2 8. [deucdAul Hetdl aul
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UAARIR’ A9 Fal Add AdFd wHdl el
olgHed, i GUAllL Yresldl Aued A
2B UgRDlAL Weanell 2ol Snddiul
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AUl vl uldolgd,  2ald
ARRSEMY, Y wad, RQR4  cadad
A[sd5dl gloidal - AHRAA 2 gl
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AR w2l AL eotddl 39 e 8.
2ifAu UsWHL AARSL v MR ¢ dAldS
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WS dl A st dRuadl 2uuell sl Al
M A 1l ol A3 AuL sl Al Al
oi+fl 23 B, uRReHL Qv I Hsdald u2d A
53 Hodrsell Al 251 9l wUe wddld
AL 2] D,
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Y0¢-4e-y (3. 3. 110.00
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Indian National
Perspective /| By Subhas C. Biswas. New
Delhi Gyan Publishing House, 2015.
159 p. ISBN : 978-81-202-1279-3
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Gualal Al 4 ead adq ‘Bigger is better’ 3
‘Going it alone’ll VA A% Guelsdivla
»3ugll Adill yil widldl S Al
ICT-) [@RAA 533 $R0B2H dal Aadd
Rlyzd cadaledl v ALsR sl AL 53 8.

A ANl A4 ABAIL s1BJU
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[deud-l, ([Asioual, lenad Adid, uREd
siadlal, WRdl Wellisl x4 HAsgAs
IR, ucta a9 Aect AAl sl 2udl S,
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Aedll weap-dl Aduul AleRs Y@
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@ 53 Ad [Qaldenay, oLl gL 1
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lauoltl :dstdld A4 Ph.D<Al (3l 2iad
sl udl.

Chemistry :
1. Raina, Vijay Kumar : *“‘Application of

Bioanalytical Tools Enabling Accurate Esti-
mation of New Chemical Entity or a Thera-
peutic Drug and its Metabolites in Biological
Matrix”” / Subject : Chemistry / Guide : Dr.
Popatbhai K. Patel. Ref. No. Ph.D / 205 / 2016.
28/03/2016.

2. Sardar, Nandadeep Pralhad : ‘“To
Develop and Validate LC-Ms/Ms Assays for
Quantitation of Drugs and Their Metabolites
from Different Biological Matrices and Their
Applications in Pharmacokinetics and Ba Be
Studies” / Subject : Chemistry / Guide : Dr.
Popatbhai K. Patel. Ref. No. Ph.D. / 196 / 2016.
04/01/2016.

3. Shah, Bijal Alapkumar : ‘“‘Conducto-
metric Studies on the Complexation of
Crown Ethers and its Analogues With Metal
lons in Non-Aqueous and Mixed Solvent
Systems” / Subject : Chemistry / Guide : Dr.
Mallika Sanyal. Ref. No. Ph.D. / 188 / 2015.05/
12/2015.

4. Singhal, Puran Chandra : “Applica-
tion of Liquid Chromatography-Tandem
Mass Spectrometry (Lc-Ms/Ms) for The
Quantitation of Anti-Cancer Drugs in Bio-
logical Fluids for Bioequivalence Studies” /
Subject : Chemistry / Guide : Dr. Pranav S.
Shrivastav. Ref. No. Ph.D. / 198 / 2016. 09/
01/2016.

Civil Engineering :
5.  Patel, Mafatlal
“Geoinformation Technology for Coastal

Vijendra
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Zone Management in the Gujarat Against
Tsunami Wave” / Subject : Civil Engineering
/ Guide : Dr. Mrugen B. Dholakia. Ref. No.
Ph. D. / 200/2016. 25/02/2016.

Commerce :

6. Mehta, Dharmini Jitendrabhai : “A
Study to Analysis the Management of
Learner Support Services System in Distance
Education with Reference to Dr. Baba Saheb
Ambedkar Open University, Ahmedabad,
Gujarat” / Subject : Commerce / Guide : Dr.
J. A. Sarvaiya. Ref. No. Ph. D. / 201 / 2016.
04/03/2016.

7. Patel, Dharmendra Popatbhai : ‘‘Risk
Management: A Study of Selected Urban Co-
Operative Banks in Gujarat” / Subject :
Commerce / Guide : Dr. Vigna, M. Oza, Ref.
No. Ph.D. / 197 / 2016. 05/01/2016.

Computer Science :

8. Bhatti, Dharmendra Gopalbhai
“Soft Computing Based Intelligent intrusion
Detection Algorithm Development for Re-
duction of False Positive Rate” / Subject :
Computer Science / Guide : Dr. Paresh V.
Virparia. Ref. No. Ph.D. / 191 / 2015. 09/12/
2015.

9. Pandya, Bhadreshkumar Ramniklal :
“Scalable Arlitecture for integrating Data
Marts to Form Data Warehouse’ / Subject :
Computer Science / Guide : Dr. Sanjay M.
Shah. Ref. No. Ph.D / 190 / 2015. 08/12/2015.

10. Pandya, Bhavik Hareshkumar : ‘Im-
age Processing for Movement Detection and
Face Recognisation Using Fuzzy Neural
Networks (FRENN)” / Subject : Computer
Science / Guide : Dr. Nileshkumar K. Modi.
Ref. No. Ph.D / 185 / 2015. 02/12/2015.

11. Shah, Jatin Dilipkumar : ‘‘Develop-
ment of Web Based Service Orieted Architec-

ture for Mobile Augmented Reality System”
/ Subject : Computer Science / Guide : Dr.
Bijendra Agrawal. Ref. No. Ph.D / 199 / 2016.
12/01/2016.

12. Stella, A.
Deployment of Image Processing Algorithm
on FPGAs” [ Subject : Computer Science /
Guide : Dr. Bhushan Trivedi. Ref. No. Ph.D
/ 195 / 2015. 31/12/2015.

“Development and

Eduacation :

13. Chauhan, Vimalkumar Jayantilal :
“A Study of Principals’ Leadership in Sec-
ondary Schools of Sabarkanta District” /
Subject : Eduaction / Guide : Dr. Sanjay M.
Gupta. Ref. No. Ph.D. / 192 / 2015. 09/12/2015.

14. Patel, Dineshbhai
“Canstruction and Standardization of Liter-

Ravajibhai

ary Interest Inventory for the Students of
Higher Secondary Schools” / Subject : Edu-
cation / Guide : Dr. Veenaben Patel. Ref. No.
Ph.D / 194 [/ 2015. 26/12/2015.

Electronice & Communication :

15. Mehta, Rahul Dhirendrabhai : ‘‘De-
velopment of New Technique for Making
Transport Protocols Robust to Corruption-
Based Loss to Improve TCP Perfomance Over
Wireless Networks With Lossy Channels by
Discriminationg Congestion Losses From
Wirelss Losses” [/ Subject : Electronice &
Communication / Guide : Dr. C. H. Vithalnai.

Ref. No. Ph.D / 186 / 2015. 03/12/2015.

English :

16. Brahmbhatt, Hiral Natvarlal : “Im-
plications of Gender : A Study of Autobiog-
raphies By Women From Diverse Socio-
Cultural Milieu” / Subject : English / Guide
: Dr. Alkeshkumar A. Patel. Ref. No. Ph.D /
206 / 2016. 29/03/2016.

17. Patel, Hemantkumar Ajaybhai :

Y
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“Thematic Paradigms and Narrative Tech-
niques in the Fiction of Shashi Deshpande :
A Re-Assessment” / Subject : English / Guide
: Dr. Moghajibhai F. Patel. Ref. No. Ph.D /
184 [/ 2015. 26/11/2015.

18. Shah, Chhaya Ripal : “Journey of
Black Female Characters From Slavery to Self
- Realization in Select Novels of Toni
Morrison” / Subject : English / Guide : Dr.
Alkeshkumar A. Patel. Ref. No. Ph.D / 207
[ 2015. 29/03/2016.

19. Shukla, Bina Labhubhai : “A Com-
parative Study of the Indianness in the
Selected Novels of R. K. Narayan, Pannalal
Patel, Mulk Raj Anand, Raja Rao &
Zaverchand Meghani” / Subject : English /
Guide : Dr. Moghajibhai F. Patel. Ref. No.
Ph.D / 211 / 2016. 11/04/2016.

Guijarati :

20. Patel, Jignashaben Hareshbhai :
< APistalAl Adllal Alidedl wd
AR UM Sl A, (2l )R 184 uea, 2l Ao
wes, Al dul wsiam v sl Buiall Add-
Aeal)” / Subject : Gujarati / Guide : Dr.
Hasyada B. Pandya. Ref. No. Ph.D / 212 /
2016. 16/04/2016.

Management :

21. Mehta, Neha Pradipkumar :
pact of Visual Merchandising on Consumer
Behavior With Respect to Retail Outlets in
Selected Product Categories” / Subject :

3 cIm_

Management / Guide : Dr. Pawan Kumar
Chugan. Ref No. Ph.D. / 208 / 2016. 30/03-
2016.

22. Muncherji, Nina : ““A Study of Stress
in a Performance Review Process in Public
and Private Sector Banks in India” / Subject
: Management / Guide : Dr. D. M. Pestonjee.

23. Neha, Gupta : “‘Investment Behavior
of Foreign Firms in India” / Subject : Man-
agement / Guide : Dr. Kishor Barad. Ref. No.
Ph.D / 203 / 2016. 22/03/2016.

24. Shah, Charmi Kiritbhai : ““A Study
of Information Needs of Mutual Funds Inves-
tors - Relative Weightage of Performance V/
S Service, Reach and Communication Fac-
tors” / Subject : Management / Guide : Dr.
Shantanu Mehta. Ref. No. Ph.D / 210 / 2016.
04/04/2016.

25. Shah, Priyanka Amrish : *Critical
Evaluation of Relationship Between Media
Contexy and Type of ad Relating to New and
Exisiting Personal Care Products of Fmcg
Sector in India” / Subject : Management /
Guide : Dr. Ram Kumar Balyan. Ref. No.
Ph.D / 204 / 2016. 23/03/2015.

26. Patel, Vipulkumar Baldevbhai : “A
Study of Consumer Behavior of Online Shop-
pers in Gujarat State” / Subject : Management
/ Guide : Dr. Anjani Kumar Asthana. Ref. No.
Ph.D / 202 / 2016. 12/03/2016.

Mathematics :

27. Patel, Bhavinkumar Somabhai :
“Study of Queueing Theory Models” / Sub-
ject : Mathematics / Guide : Pravinchandra
H. Bhathawala Ref. No. Ph.D / 189 / 2015. 05/
12/2015.

Pharmaceutical Science :

28. Patel, Amit Maheshkumar : ‘“‘Devel-
opment & Validation of Liquid Chromatog-
raphy - Tandem Mass Spectrometry Methods
For Estimation of Antiretroviral Drugs in
Biological Fluid”’ / Subject : Pharmaceutical
Science / Guide : Dr. Ashlesha G. Makwana.
Ref. No. Ph.D / 209 / 2016. 02/04/2016.

Sanskrit :
Ref. No. Ph.D / 187 / 2015. 03/12/2015. 29. Joshi, Dipakkumar Hiralal
ad [Qulienaa-ga A-ogel, w4E u3



“URs1gl-uLs AU (1) AnsAl-URSL - s[dR1
(Rl (2) Beudal AURSL - 44AgyY R
Subject : Sanskrit / Guide : Dr. Karuna S.
Trivedi. Ref. No. Ph.D / 193 / 2015. 18/12/2015.
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