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[zl 28l [[mld 9. 201241 arHi o dil
AARSA HAARsA AAUEAL Zell oL, ¥
AL al oURdstd Mo €9 wHEL dAlBLA-i
A%, Ued, Getld, AAR 44 GualaL w2
Begre ddLELA 2, Sl

201841 332l du-lL Regularity theory of

non-linear partial differential equestions, free
boundary problems, fully non-linear equations

21 nonlocal diffusionsdl ¥va ddleld Ml
SIAM (Society for Industrial and Applied
Mathematics) 3@l d?l3 [Mysd sa1ML el

2 % a¥ dHA UMl €ldtsidl  Shaw
Foundation gl2l MMl >Aldd, Shaw Prize
wldd ¥y, ¥ M-l Partial Differential
Equations+il A1G:a[301 s11n [Birelad ed. 2l
Seld US $ 1.2 [Ml&unddl Aeisla qed a1l
[zl aulBlal ALl Hiel Sl 2is 9.
202341 dMe U[Al%d A60Q Y8512 2Aeldd

2 % oUBlddl aM-dl wadedl RilgpiA
Hieddl UYL 9. G AAdREL wRUd 9 %
35l Qe wfwsaHdl
Differential Equations+iL adll<{l »1+13]l duost
gyl otedl ivd ground breaking st s34
9. axl wil oyl [Qsavgicis usalail
A2 Al lRAs videRd AUl 9 w1

A8 Partial

N

d &L UR UL AR 5269

25 Rl dily 35l v dd
ylactuoll €. augl 320 ay Al Yol
st sal © 2 ey ULl 2L Usta- sl
AHOL Alg AvY 9. dMLl 1301 ay disl
qedldl s s © A 30dl 4y Ph.D.
(el Hiolesls 28 6.

201841 ¥l AsARUHL MHLML Yal-d
Aal AARAL Boreelld Rl ifa onslldl
[Sesat Haa 2rtiud ©al.

533elal el dUBldell
WEAn el A1 @ sul ©. ¥l iR
vild YA s 2RuuHl SHRadd
A [F[AUF0L 24 ALARAAL HIFUR 9. AU 218l
Yoll vdogl, [MSIA 21 HIRL 9.

55l HiAl 89 5 arilell A g0t Al
L 2ALEIREL AstRSL A1 Aol 8L €9 dal vot
o ulaeilaoll yatela Hielesld suual |2 ds
Holl €9, i o2l dMe 8L Al (ARl
21 GALS Acld HOLAL W\l 9.

533ellA alBldA @dldl Adld [l |
AR %0Ld Rl AR 53, S 2 d-ll 5148l
AL, 2w o g, 2wl g5 Uil 1A
2] 2y Al Ut wid-L,
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filcAfiuc glasiat

[Bequi Astis (AR UAR sl HIR
U4 A2l (Royal Society) =yestell wHIIHi
UoL o AAAL ML Hoadl.  d-ad(-l
(Inverse-Square) oi4 USLAAL UUWAHL it
dlotsl stdaldl (action)di al HAEl.
el Hel dlsl, Fal 5 2 (Wren) i &4l
(Halley), U8l A4 Hiddl Y8l 3 Ac-ad({l
ol iasiell weldl (Celestial Bodies) a2 vl
Sl Y3 168441 dul Aue AUl
AMUHL A, 85 (Hooke) A el ¥ 514 -
oAl ol [Raml ofaui el uelelHl
HHeLsEL SwRAL (Kepler) osgliedl UMIEL Hod
dnl AU ARUAZL dzsell S il 55l
s, gL 5185 il rHRLsal ASH A Uy,

o2 168441 isus  YRAR-L
A Us 2134y Sl (Edmond Halley) d#sil
U @del, el Wl waiel 1ol d 21,
e HodlL Sl oL, e gt & 2liis
aul usdl aHel ALlBid 530 oldidg $ d eeisal
Guaadl . Sdl 1 wae Aictolld viol o vial
24l it Al AUGAL Al vior o w1 ol
Al

e el AU 2l steal voL o Udet
sql, ueL gel ol swwiHidl d wMad d-dl
AUGAL 2l A asuL. e sl aad 20w 5
d s3ell o ol duA Hisdl 2u8l. dHdl
A UG el oA w3 s, ua ¥
aHasal usdl Hadl, d vadl + edl. 2uel
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[Qsacus 1. w24
A4
(M) 9428019042

ofley I ousldl 210UGHL wReuML Houi. 578
uedl dd e vl asidl UG+l uRenHl
youi, o el uvil wRRHL Houl. yen
AR 168441 Adudl ol uHUL A
uReuMl Si. 213as Wolle (Edward Paget) 18
sl 2udl Hisedl 2w, ¥ e Hisdl
WY, dMl AR v, PRI UHAL, AR
(Hypothesis) sloullRH 24 6L GuuAl 9.
I (The motion of Revolving Bodies)
uRetHel sdl ueldHl ald dily vl
1A 9. BAR Yl i AlAML dviald A3 54
AR Addl GRils vol % &dl A WIUR
Mogepell avid. sellat i otal UNAL Aul 2
Adl vl % UMIAd UYL A6 HIMHI
Yo sdlel Haal vl edlal Yedn i
ol yReuMl avild Yads a3l URig sl
[arddl 530, war = AL wdl. sl oal o w2
ALl AUl otdiell. A3 e dUIR YAl
Yo dHdl volneel A ould (sl
Al uReuHl s192 A 531 €y adl Add
e Avld Hédd s34 Philosophiae Naturalis
Principia ~ Mathematicail  (Mathematical
Principles of Natural Sciences) 1Wi. il
2sHi MM (Principia) di3s lowaimi
1A 9. dHSL dHHl AR+l ¥R1A s199 vl
QR vy, durdl Al vidld e Glaald
A du d uel el 2L, W@dLHl ANl ¥ Al
%R cll, d %RAL 2L Yels Al gdl. Gleil
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Glodl 3HHL % 2lgs vildl. dHes Gl Gledl d¥sl
Hog GUR Avidl. % 21 ol il [E4d sl dl
g Adlg $ d vilald oL 9. A1RAR ¢l d dd
AlAcll. SIOURL 51381 AR BleHL 8l e ¥l
3HHL W9l el L. Al U el
Wioflel el Uil W3el il gRlia AR sl
usdldl dldlut adiel. e 21 dd 519 [zan
avy Aol. s o vl dvidl sALsi-L sdLsl
vl 3 Glaadl war sul @ Av sl
(Materpiece) @vild 168641 A AlAAlA
AL

AOBS Yol dvidl  Ysd  odlMs
“Philosophiae Naturalis Principia
Mathematica »13l4i Mathematical Principles
of Natural Philosophy” €. il Yds @l
UMM AvAg 9 e 9.4, 168741 URig 2.
dsvi MRAMUL (Principia) dd 2louy ©
e dd A “Principles” A4 9. i Yads
S5 6L AUl quily © A dul elsd A
Y5l A4S 9.

BURARAUL eidetidel oolAL 5180 yelel-l
acl ouldd asld ua ol sy, BRRUL-AL
Yls 1ML 60Tl il AR ARAL AldldRRIML
Al AU £9. U Yels 1ML AL SRl
AldlaR@Ml ol ACUA, Aldsdl AU,
Hoiall 2 aMolidl GllAsaietdl e
AL 9. ALl usdl e yds 11 =Rl okl
A4 45 d dd duig, uel udl yed -
oleeld 2218 dsAold dsfAsu-l (Rational
Mechanics) 2614 4l a2 a2l 4 a¥ d

RAIUHL @V 9. el 23] 2A1AY 220G

Ys | 2 4L [Qsadal auBid-i uReusHl
auuila [zl uslad o6 AHwaAAl 9, ¥
AH8l Yras 4L 53 9. Yds NIl a32idul
[Astiddl drastia-dl el a4l 530 ©. 20
wamidl ed [Qaedl syl Rum
Hoedl €9 e Hcll 240 Yg9l3UL ciril (Comet)
ameLsall Hodl €9, e il Yasul @i v
adl uell vidre[= (Insights) 24Ul € 244 d-l
AUGLALAL Fuvit v il 9, %4 5

(1) o 2 AeiAd Glodii-l el axsal

(@211 (Conceptual)
(2) siSueL AL ool [Ramel 1adl uelel-Hl

HHRLSELAL ALHL [ 5

(Exprerssion)

(3) S1OURL Adl o (1A Wl 6 S
A2l 24158 601, Aol

(4) 2eus edledl (Qualitative Arguments)
MYdl viel¥  (aproximation) isoflon-
2158l Bell ot yelell-l auld

(5) dlaslaula

(6) wiellui Hione{l yausl

(7) Ul ala

(8) s fa (Nodes)-ll aula

(9) Ml A

(10) yedl-l u<ld

(11) ugol3ul diri-l ameLsa Hoadiel (Rusl

al ol [QARIAL Hi2l Ll €lRl

uRl 9 A d QAo opcsyeiel

(Universal Gravitation) [Fu™ e d-il Gulal

530 ASIHl aHvise Guaadl (Eliptical) € d

olciacld, o s R0 €.
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[Gx21d) eifiila
uRic] uAA (Pappus-Theorem)

dl. 3. i
(M) 98255 77784 Email : vyaspk123@gmail.com

WuRA, UHA — 1L 20El diddl o U Glodl 2 3wk sy udy 7 2l ucl- 2dls ofalae
UL AH HAAAL 25 WRRIAHL As{ldl 9. FRAL vl szl uua (Pappus of Alexandria) 1
y(ses uedlil oflo 3l [Qvad eyffalag ©. ddl 2us elmi ellFlas wReuHl-l Aaus uole il ¢dl.
[(MA U 2UR0LAL 24518 Ul A sAURULAL ALl ol ddL. WAL 2418 AHIA] USEl 21
9eell 2 AYRUEL ool v 2 oL, oflol 2 el 280 % 61241 Sdl. sl el oML, duidl wud
Ad Hoadi gl GiMs wRenHL Houl 9 % wudl Uiy a3 oelldl 9. 2060 20u8l & uRu-l
aAld sl 5121 d UHY UIAARIRIRA-UHUAL LUS 43U (Generalised Pythagorian Proposition) d<l3
ARld 9.

WHARLRA-UHAHL UL AUBd 53 ol & sl Bustadl stevll otrladl 6l ol u-l
ARUAL A5 0llHL AN o Brsier] kel {8l ooy (80) uretL AL AAs0L Fedl 2.

B UL UYL UHY GUR Ul siSust Busial €lRL. d-ll sidust 6 il ur, Bisierrdl olelr,
Yle(295 A AUIAR o1y AGPSIRIL SIRL. 2L 6L AHIARCUY APSLRLAL QASULAL AR F2d, QAS0 A1y
ddl uHidzeny agssiar Bisiedl ooy ouy uz 2 ase. (s A.62A5. HA dl RV AHEL
A6 5. HAL)

2L % dld ULl 2l Aec{nl s, 2uusl 2usla-131 AABC eldl 9. 21 Busiadl wrieol ur
siS ulaolal Adl. Busier anondy, Anlgely 5 [QuHouy €15 us. d agslal siel, sievl Bisie s
25101 [As18L ueL €l a0, usla-130 Ul [Quuelsy dpsiel Busiel il 9. sa i Bustell sidus
6L 6119 Uie sl 9. AABC Hi LA 35181 8. a2l BC A1l ay doeitsS-l ol 9. 21udl BC 244 AC
UAE s32L. WHARLAA UHAHL dl 6L ALl dottdel oAl uel A3 AASOUAL ARALOL 5L €.
ULURAAL MHYHL SISURL 6L 6119 UL 42269 AHIAROUY AP5LRLAL AASULLAL AALIL 5Ll 9. AU
uie 53l 6L Uil BC it AC UR AMIdROU% AGPsIClL idsH BCPQ i+ ACRS eldl €. il 6
AHLAROU AGPsLRLAL MY 4182895 9.
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(™ BCPQ i1l [I™ ACRS 4i BC 2i-l AC [Fi[21d 9. CP, CR, ZBCP, ZACR-ll 41U uell 4o
YR YAe 530 S, WAL UHY AU 5€ 9 5 UL 6L AHIARCUY APSIRIAL AASUTLAL AL Fedl
ELSULAUIL AHIAROUY AGesIL 3 Astd -l 25 61y AB 8l

BIRLS el LS AHIARCUY AGPSIEL ABLM 9. 1L AHIARALY AgP$IHL AB, LML WY ol [Ff3d
9. AM (=BL) 2+l Z/BAM-l 2241 $<{l <l 537

UYL, ™ ABLM-L 2L 34 5l o o924
QY- :

(1) Ul SR i PQd, 9e[6ig HAcl A del X L AL,
(2)  vuvis CX AL
(3) A B Higl CXel AHIdR et A5 | 21 m €l
(4) 1o muR 2usla-24i eldicdl UL 2154 [Bg>il M viq L Holdll 5 %2l AM = CX = BL 4.
(5) LMl
214 AM = BL (=CX) i<l AM || BL || CX elalefl JABLM AMid01% Agssiel 9.

m

7 /

/

2usld-2
s v AU 53021 5 TMABLM- @515 31 1™ BCPQ Al [1™ ACRSL &5 0Tl AR ¥, 9.
AL : uU2 RS iml QP 9e[61g, 2uslaui X a3 eale 69, 21l CX 2L AB sl LM A o4l e i
w54 Bigll E i F dl. evfldl {ld % AMFE st BLFE dMidReilly AgsieL €.

AL | v PR AL ol 9% il [B1g MY @l 2wl m vl PQ < il 9% <l [Blg L @l..
| 2 m CXA AHidR glRell euil 9.
S AM’ || CX 21 AC || SR .. AC || M’X
2o AC XM’ AHIdR01% AgbsI8L €.

oo AM’ = CX 21 AM = CX (Ra1-u2l) SAM =AM, 1)

CMACRS 2L CMACXM MM&R LS., (2)
(512803 AC || RS 241 RS UR % [Big>il X 1 M’ »udei 69.)
TMAMFE L [PACXMY &L ., (3)

(512803 MA || AM’ 361 MM’ || CX 219t 30l CX UR % E, F 2Uddi 8; CX = EF = AM = AM')
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2 (2) 21 (3) urdl [MACRSH, =151 = ["AMFE-] &-1541
a2 UMLEL AL6Ld 30 asid 5

(MBCPQd &80 = [I"BLFET, &oAS9 ........covneee. (4)

. [IMACRSt &2159 + I"BCPQ+, &251 = ["AMFEd &5 + ["BLFEd x50
= I"ABLMd, &-1s0

AU LU, UHY AUCLA 2y .

ALYEL Y 5 UL UHUML AABC dle(295 dlul 9. AABCHL 61 ellogil ul2(2895 urie 53 d-il
UR AHIAR 6119 AGOSIRLL UL ULe (2695 HiuxL elul 6.

UL 13 YRl YIHARIRIY UHY Hogdl Hi2 U8l AABC stevl [sier adxt. AABCHL
gl U1e[2695 e L sl steviRll oirladl & euygil uie 3. AR URL Aoy Al o
25 USIR 9 A ? s12veL Bsieidl sievell oidiadl 6 el ur A1y elZlol. 2 sul ugdl wiulL
UHY, UHLRL % AL 5321, 4IRL 5 AABCHL ZC $12UiRil £9. AC isl BC s12vRIL otrilddl ougil 6.
AC il BC UR 53 2124 ACRS il BCPQ €126l 9. ¢9 WUA-UHUA] 2241l HYA06L UL 21414l
PQ i+ RS, 9961 X @l 9.

N

s 2P Y G d W 9. dA
CX = AB -l CX LAB A1[Gid 531 212d
wARlE uHuAl wbdl o s
5 [l e ” woiuini Hell %2, (AB w-dl ABLM
1A elrdl. Ml XC, ABL %l 9% i
[Big E Ad 2t LM ul 92 Qi [Big F
Aq a3 o1 sl uR 914l €6 e§.)
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Yol SRS JRINIS

2l Al 2Aqadl
AL, eiS2 354,
(M) 8320576754

QU101 215-30941 ‘51USRAAL AES 2ANLS 6174 (AN 2l [AAW 2AL Qut A4, Quisil viits sedls

A8 d2ll $2els -l YEL AASLAL LA dlddldl SduR AL Al a4l 69,

A4 1 Ygeein:

(1) el «i.-19 uR ®edl ofloy A4l 6174 = 7° x 32 x 22 x 10° salda ©. oui 22 4 24 28 ¢l
A5,

(2)  Uiel <i.-21 uR Rl ydl Ayl elieedl $5U41 2l AldMi 0, 1, 2, 6 AL eled 0, 1, 3, 6 €ld, A
(2t ys Aot opet & . aminl)

Al R SURSR AANLS Hoadl HIZ AR dis] o Avaiell azpild saul 9. d Avan Wl ad Het

ed] % €9 5 AR visHiell AL9HL A9 s s [t Slal A
(Auis vl AuHi 5685 %E weud &)

A8 3 AVl URee sUl olle dell vt GldRdl 1 A3dl sHuL dlledl teousl sral-l . wui yHl

6174 L HOL Al YAl 1 UlBuL Yerlad- s2ql 9. 6174 Houl olle 1L UBUL s 6174 % 1L €9 1A

el % AR 242015 58 . (Avts 2Adlui usL 585 %E WA H.)

AL 4 Quis UL <. 204 oflot 52140 6L elotdl wsud .

oold : 1 oleollsl uell 248 Adladl Avaipil Aaaami 219 9.

eslsdHl Sl sIUsAL UL UHILL AR Yool Uie s2ell Aval uell 6174 YHL ugiaal HIE 25
Al uig aymi ay 216 yrlad--dl o %32 W3 9.
oUotd @ 2 i YL AL AvALAL BUSL 2S5 ALssAU Hld UHIEL A 1L AUl YHL dtRLdL] Sl Ml 2H1d 9.

VRV dll 6174 < 1oL 4l YAl ARl sl gAML A €9, AL55AU MLl 2i50 Hadal v siS (A
YULAL AL 5391 Slell URg, ddl sl 2URALY HA 6.

8 250 BiL A ULAL YR AVLS A0 ARUA 69 o HIZL UMD 20U ol ... URE s vl visin
GldRll $HHL QNSAL Glle URAUIAAL Visil dsladell eiddl Aval 321 2adl 123 1oL dl 215 % udd
SIURSR 2L Hull Y.

2L 3 GHRAL, €9 5 Avaldl isiA GldRdl $HHL sl olle UlAURAAL 21501 dstadell Hodl dval
321 2dl 123 GURid 420, 024 14l 222 10| dl USL 215 % URLA 51URSR A0S Hull 2 9. Qs
8422, 7751 5 9753 %l Avaiil AsiA]l a3 .

ed §355 Ad. .. A 515 A1R visHl AvUni 2i50A GldRdl $HHL NSl olle WAUIAAL PiSIHL dslad]
ol 2Aval 420, 321, 222, 123 5 024 A dll 215 % UALA S1URSR 21015 6174 Hull 4. 8d il UdlY
[ad (a2,

A VLS % YRLA 51U AANLS 6174 HUll %Al eld dl ddl dHiM AvaelL 2isia GldRdl $HML AUSAL
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OlLE WAL 281l dsladell oi-idl qval 420, 321, 222, 123 5 024 % 14l ?

4L Ul alol Hodal M2 {12 2Ua siusi-l G5a il

AR ¥isl A, B, C i D »idl 2t 5 ¥l ABCD — DCBA = 6174 214, %4l A, B, C i Dzl
LLILHL AL 215 215 (Mt Sl ddL A>B > C > D gl

s ABCD
- DCBA
6174
Case: 14 5D=0dl A=62X.
al 6BCO
- 0CB6
6174 .
8dC-1-B=7
L C-B=8xusu-dl sk 5B>C.
adl agl adl ui.
e 10+C-1-B=7 .. C-B=-2
. B=C+2
w4, D=0, A=621B=C+234%0L B v Crl [AlQy [Budl ddi ABCD- [alas (BHdl {1
Yoo, 1,

6200, 6310, 6420, 6530, 6640, 6750, 6860 il 6970. 1L 1134 qval e ABCD — DCBA = 6174
1Y Uig 6750, 6860 it 6970+l isl Glddl 1Ml Adl. dell 2Ausll duid Al Adid ddl sa ui
Avy L A,

6200, 6310, 6420, 6530 il 6640.

AL WY ALSUHL URAWIRAAL 2511 dsldd A sH 420, 321, 222, 123 i1 024 €9,

Case: 24 5D=1dlA=7a4dal GU el YAl B=C+204. D=1, A=731B=C+2
Yool B vt Cell [Alay [Budl {12 yoret 1.

7201, 7311, 7421, 7531, 7641, 7751, 7861, 7971. il 21134 iv4l 412 ABCD — DCBA = 6174
4. Uig 7201, 7861 i 7971 il »i5l Gldcl sHHL A2dl. dodl vuell duid ARl A ddl e ui
Al Holl : 7311, 7421, 7531, 7641, 7751

AL WY AVASUHL URAWRAAL 2i51-L dsladl eirdl vl 2053 420, 321, 222, 123, 024 9.
Case:3HRA5D=2dlA=8

GUR Y6l B = C + 2 1l B 2t Coll [alay (Budl Adi 12 yarotr qvauxil 1ol 8202, 8312, 8422,
8532, 8642, 8752, 8862, 8972. il w1134 Avdlvil Hle ABCD — DCBA = 6174 22l uig 8202, 8312
el 8972+ 2i5l GldRcl 1ML A2,

a2l 2Ausfl daiH Al Ay ddl win Avaivil 8422, 8532, 8642, 8752 il 8862 HUl.
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AL URAY AVDUAL URAWRAAL 2i51L dslad] oirdl vl 2053 420, 321, 222, 123 i1 024 €9,
Case:4 4R 5D=3dlA=9

2L [Aseuni ul go i Avaizil 9533, 9643, 9753, 9863, 9973 UL, dinl i UiAY AvULH{-L
WIRAUIRAAL 21511 asladell oiedl ival 210459 420, 321, 222, 123 211 0.24 €9,

AL D>4HIR2 A<D YUY A 1ol A5 AL

AU, 2 Rig A 9 5 % Al Hi2 215 % U2LA 51452 2005 Hdl as1d © d dHIHAL sl
GldRcll $HHL AUSAL Glle WRAUALAL sl dsldd 420, 321, 222, 123 i 024 % 1A €9,

e 9¢d, QUL YidUl ‘6174 A g Aval ARl 5 ALl 77 ALl UL 9. L FAGHL FRUAGL, $
VRV ol 6174 A ‘51U 2AALS” dlS o AL U9 €9 UG dnt sl €l dl g Aval uwt sl
AslU. VL AvUL A © d salaal M2 3 salda ud ] asid. [as 218 51910 U 6174 avild aLdl
awlla 515 s [Qenll PRl 34 2. ol [@Qaiel>ia stusdl ard Yool AR isdl qva
adn sus? saladl ulBuid e 218 2416 Avid Yeldd- 4l eeud. ul de [Qaelq olaldla

-~

ael [BRUML 434 51010 U+l Aval ol U quidl weid. oal o [Qeelzil siadalEd 4l o9 s1ke s

N N

AHA URL 2418 URLALA Vi 2L % vl Holl w9l !
dl 24 oS A 6174 ANgS Avul |

i @ : 2023

9522 + 1785° = 2023

1127% + 1680% = 2023*

2023° + 2040% = 2873°

2023° + 6936% = 7225°
uns : [Rda uislaw
A{HELALE.
(M) 9712346664
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Bistefl2l 2QvearRil-5
Sedais AlBilcs (ci3uen-1 . 3. eur

(M) 98255 77784 Email : vyaspk123@gmail.com

BPusielly, vl [Qal 210 quisielldl uam auiml 28 quy eg, “al Hi2 2 dvaia [(Bsiely
Al seall 21d 97 Bisielly Avaidl ARidul (2 efEQul ual) sui sul Adimi 208 9 ? i
UL GR 518 2y Qv 0l

Busiell vl [@Rre opadl [@a-dl 244 Avil duIR Slal 69di i vl Bisiella Avaivii-l
seals oLl ¢lllds M3uell (A9 did sl el

nn+1 N « o\ . Ny .0 . aNA ~ N A
( ) ,ME N -2 Hie “siella Ava1nl” sSalHi 2Ud €9 ? UL Uil G 21 69

Avyall A, =
5 2 Al BPusisusiz olsdl astd ¢, adls ouBidsidl B [Ava A el 9. yslesa [ vis
Qe a3 20av ©. (yslas- Adlireusl otan el oA Al d w4 Guass dy dlfRid,
vl s3A AvaLgRel-l UL AHIAL 2L AAME 9.) ofls oulBldsll Avaipia wel eyl LRI
2lodlel Udct Sl

A1=1, Ay=3, A3=6, A4=10, As=15, Ag=21, A;=28 ... Bisiousiz 34 [A3Ul asd d {12 2una 9.
(A) uHouy [Asieus

® @ 2
® ® ® ® @ ®
® @ @ @ [&] @ ® (&3 ® ®
® @ [ J ® [ J ® [ J [ J [ J [ J ® [ J ® [ J ®
1 3 6 10 15
[ J
® ® ®
® ® ® ® @
[ J ® ® ® ® ® ®
[ J ® ® @ ® ® [ J ® ®
[ ] ® ® ® ® ® ® ® ® ® ®
[ J [ J ® ® [ J ® [ J [ J [ J ® ® [ J ®
21 28
Mlé[&-l e o o o
Gul e3s Busiausiz suslaui eusidl sa dvan 21 Busielly Aqval 9 244 O e B
35 il Al Wlsaul 2uadi ausiziiel var 21 % d Busiella 4va-l e o o
s3 salld 9. es AvAL AHoUY BLSIEHAL 21512 olsddl 9 %3 U il ° o
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3L Al xR
vHglale (M) 99253 62754

(1) If x > 0 then find the greatest possible value of (logx)'°81o8108% — (1og logx)'o8loex,
where all the logarithms are on base 10.

Solution :
Let log logx =y - (logx) = 10¥
. (logx)leglogloex — (jgglogx)todlos® = (10Y)109Y — y¥

= 10Ylogy — yy
= (10%97)y — y¥
— yy — yy
=0

Thus the given expression is always 0.

(2) Letp(x)=x6+x>+x4+x2+x+1. 1Ifa,b, candd are the roots of the polynomial Q(x)
= x4 + 2x3 + 2x2 — 1, then find the value of p(a) + p(b) + p(c) + p(d)
Solution:
Here a is the root of Q(x) = x4+ 2x3 + 2x2 - 1
- Q@) =0
sat+2a3+2a2-1=0
Lat=-2a%-2az+1 . (i)
Now
Pl@) =a’+a°+a*+a’+a+1
—a’@+al+a’+1)+a+1
—a’(-2a’-2a’+1+a’+a’+1)+a+1
(from (i))
—a’(-a’-a’+2)+a+1l
—a(-a*-a*+2a)+a+1
—aa’+2a’-1 -a*+2a)+a+1
(from (1))
—a@+2a’+2a-1)+a+1
—a*+2a’+2a°—a+a+1l
za'+2a’+2a°+1
=1+1=2 (from (1))
Similarty we can prove that
p(b) = p(c) = p(d) =2 - p(a) + p(b) + p(c) + p(d) = 8.
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(3) Prove that (ubid 531 3)

2 3 n 1
itz T Trza T e 1=4
Solution:
The LHS of the given expression can be written as
n k _ n k
K=2 (k-2)1+ (k-1) !+ k!  “K=2 (k—2)1[1+ k-1 +k (k-1)]
K=2 (k—2)1 (1+ k =1+ k2—k)
—yn K
k=2 (k—2)1 k2
k=2 (x-2)1k
_ 1 1 _ 1
k=2 (k—1)1 k!
1 1.1 1 1 1
TR TR AT Th A A ewry y e
—_q_ 1
o n!

uL. 4. A Q<1 a1ldid u=al ¥is-310

(4) 1ff(x) =x°*—x + 1 and f(c) = f(B) = f(y) = 0, then find the vlaue of o™ + p*® + y'°.
[ f(x) = x* — x + 1 2t f(a) = f(B) = f(y) =0, €1u, il o + B0 + 9% o e 2lld).)

(5) Leta?+b?=1,c®>+d?>=1andac+bd=0.Prove thata®+ c* =1, b? + d? =1
andab +cd =0.
(W 3a’+b*=1,c?+d°=12ac+bhd=0%. alid 531 3 a® + ¢* = 1, b* + d* =1 and
ab+cd=0.)

(6) Let Xy, Xy, ..., X1 be 10 numbers. Suppose that x; + 2 x;.; =1 for each i from 1 to 9. What
is the value of x; + 512x,4?

(AR 3 Xq, Xp, ..y X10 2L 10 AvAN 9. L 5 1 ol 9 yellell i «ll s Brd H2 x; + 2 x40 =1

9. dl Xy + 5120 ° yeu 32g u1u?)

+4 4+

oURdy — E Copy-5 [25] gens-2023



YRdsiddlSel

HEAY %Y. HE
AR,
(M) 9925837247

Ycse, M seUBdAl sUliil 21 siUsiRl

auisl : UL, [Agdeid 2. ued i UL, wid (2. Gale
sl : 58 Ad [Qafaenax, ol

219[xt : uyH, 2021

ESN| : 31.250/-; Y vyl : 192

58 ud [QafQenayn ustad Al >l Yas ddd 21 Yds 21 9. i A{ld uAH Yads ual
Y. gl [Azaeis . ved [AMd “oufRid-l il ellvsell 2013 i 202240 U212 4y 9. 21 Ydls
ARt 2] Gesila saladl Al B 2udu 9. Ful Als Aglaell 1l ylsady oy™la, ylsadadar
oAla, ofladulRid i 320 A9l Fal uyAs oURld-l AW WCLIHL DL vild 2L 9. il
Gesilami sa-dLBlas(l 232iid 45 2 82l Uld % 215 il 9. 2U% % Yrasel did 5321 ¢l 20 Yads
se1 1AL Gesilardl 2uavt 9. 211 Gesila 8l Aiedl <l war Mgl silail 24 2S5 9. Ugd YesHl
21 silail 219 d sild s2R0 AR [A9) A1 HUBL u L iyalmi 241l 6.

seo1R1d g 9 A [A9 1 A AR AlsAADL 2L Yaeis<l AZ2UA Yrels i 2ulal uRRre-12
sl ASHL. 2L URRRHL 5e2URIdrAL SLEAL ARV HIMIHL s BLlSRWL gIRL VALE HIUAHL 21l
9.

s[RIl vilal [AsiA 56 dd 2 SidL Sil gL sH9L: 24l el ALl A1 2L YRe1sHl [QsA
9. s4l, aldlonn, e, oi-f(en, idar, osdl, auray, siall, Ui, At 21 6oL YHlHL
[AstasH A0 AL USWUHL ASAAAL 9. U WO 58U 2 AURGUE SlA%HL $AAA[Bld AL
AL A3 “@dr’ AL valal 2 9. Uig AR 2 dldel e vl Al 5 serau@idsl a3tid
SRV - 541 (1801), de (1642) 2 ald[onos (1646) i dl HedH-YrddH [BHdl, &rlsu, als
ad12¢fl A3 530 Sl 24 detl @oreoL 150 Ay ugdl siall (1789) el alu2ld (1815)-L s1HHL dai-l
slaml dlualdl e-8 arull vl »1Racani 2udl | 21 351 silasidl © 2 d 2dl M2 sIRUMA 391
o5efl (1685) el. dH8l M=l 249UG-L ARIdRAL2AAL s BIdAAL vlEiA deaitr-dl 2138 251241
2 AL dllEs eellela 2R siell v 22 dils, dilEs 209 uids dd Yie Al sad@id-l
[asi sdl. 21 A4iAs AlAstRs il dUBld-tL [Riest 2t [Qene0ut ol o S, % S1H 21 Yds
YU UR U 9.

yoldlay — E Copy-5 [26] qalS-2023



Auisiyl ULl UseUHL HIt (1826) il AGdL (1875)L s1HA Rl 2l dlf 6. Yasd 218
2AL5MRL L GUR Al oltl % sUIsSIZIDAL AU SIEIASA 9. £357L A v 1L 51 ULl U
vld o d UsRML 9. aelHiHiel d AHAAl ABUFS 2 AASIY Azl weL uRay Ay 9. ol
5301l Al UGALAL Sll il dMinl 201l elfellosell S1H Rl e W2 €9, £25 USWAA 2id ¥ — d
USWL AR 59l M2 2R dAE Aadal Yasidl wigl 20l 8. uRRe-341 saqoiBid-tl [Qsiu-l
gadlsH - .4, 15032 .24, 1961 YHl-l - ulel 9. Al uRRreUL i — daridl ulReuls
21064 [A €9 IR wiAHl UR[RRHL o1l 5551171 UMIRL Y sl quRdal osl-(l YR .

uRRre-2 Hi 3udl aRid A wollnsuet-dl swon (Kerala School of Mathematics)<{l “iledl
RAUE V. AMLA D AN HiAAML vidd, ed 3 iRl ¢usd (Bdld) (1114-1185) ugdl 51§
Bl 3 wolsauall aan Afl. 18324 [Biéla Rl sl e (@, Sl sy 244
Axl [Qeneliot s3el Al s14 (A9 At @vdl edl uig @™ol 100 a yHl il Ay qausd
Aeldl. 1940 uedlafl ALl Glael Yelseil 0410 50l A3 U 24 1972 it AIRULI] 211 AglseAL GuR
Yaelsl U0l ALl A32id 4. Hid (1340-1425)2 213 531 2isalRa12 (1833) »Hl-l aURidauo{lxlx
geid s sul 9. S2dis Ysl uell vig wRud 6 5 yet i adleviol 200 4y uddl Hiad Sinx,
Cosx 21 tan *x {1 @l giglli Hadd) !

SEIA WM Aol 5 v URAR seroLBld 112 18l Aol 4Rlag, el uig Hirdld auBld-L (sl
AL 600 Al L s Bl slevis © -l (A iz 70 A udal SlasiusiRid 24 aBldiee{laily]
41 01 €9 il e LU AZ UG 9. Vi ALl L URRR YRl Bied ¥ Yl 9.

(24, dBUAL sErRAAL HOLHd vALElA A d-lL [Astusye g1 Non-technical Terminology
YAl 2L Y5, i ARl AUA-2ARUYA AL2L AIAAL €35 539, % &L

R

oURdy — E Copy-5 [27] gens-2023



Book Review

A Mathematician’s Apology, by G. H. Hardy

Reviewed by Paraj Modi

he title ‘A Mathematician’s Apology’ strikes the readers
unusually. Why is a mathematician as great as G.H. Hardy
himself, apologising? The entire book is but an apology,
G H. Hardy £ which aims to offer a defence in pursuit of mathematics. Published
; in 1940, this apology stands relevant in most respects even today.
Originating from one of the finest mathematicians as Hardy, this

apology invokes realisation of passion in one’s conscience, especially
in students as myself.

Hardy begins by proclaiming that writing this book is nothing but
a ‘melancholy experience’. His justification of this phrase explains the

FIERRE DE FERMAT
=

true pursuit of a mathematician - %0 add to mathematics, and not to
talk about what he or other mathematicians have done.” The entire book
is written with a striking element of truth and utmost honesty. Hardy
unhesitatingly calls this piece of writing a ‘confession of weakness’ of a
mathematician which may provoke scorn by other mathematicians.

Hardy adopts a unique approach throughout the book - wherein the
readers can feel as if Hardy is talking to them. He asks questions,
analyses what their answers may be, opines on them himself and
then leaves it to the readers to understand the ideas as they like.
Hardy questions, “Is mathematics ‘unprofitable’>” He then goes on
to explore the possible answer to it, “In some ways, plainly, it is not;
Jor example, it gives great pleasure to quite a large number of people.

L was thinking of ‘profit’, however, in a narrower sense.” He ends by
specifying his notion of profit, thereby prompting readers to think.

Hardy believes that mathematics is a young man’s game’— that
age is indeed an influential factor in determining the success of any
mathematician. He aids his claim through the life stories of Galois,
Abel, Ramanujan, Riemann, etc. Although age might be a limiting
factor, Hardy does not forget to mention the permanence and

Keywords: Student readers, mathematicians, introspection
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timelessness of mathematical achievement. He
writes, “In these days of conflict between ancient
and modern studies, there must surely be something
10 be said for a study which did not begin with
Pythagoras, and will not end with Einstein, but

is the oldest and youngest of all.” Somewhere, the
transcendental nature of mathematics is being
reflected here. We are divided by boundaries, but
an art form, as beautiful as mathematics, connects
us all universally and appeals to all equally.

This piece of work is essentially relevant for
fellow students in high school, because Hardy’s
reflections on what the youth should do,

are particularly substantial. He says that the
youth must be ambitious — it is after all, this
ambition that drives all worthy discoveries or
inventions - whatever their area of interest might
be. Moreover, this book brings along with it an
excellent opportunity to interpret what beauty of
any sort may be like. Hardy fondly mentions, 7z
may be very hard to define mathematical beauty,
but that is just as true of beauty of any kind — we
may not quite know what we mean by a beautiful
poem, but that does not prevent us from recognising
one when we read it.” Through such assertions,
Hardy forces the readers to appreciate the
aesthetic appeal of mathematics.

Hardy goes on to explain what, according to
him is the ‘utility’ of mathematics, and what
‘significant’ mathematics is. This analysis was
my most favourite part in the entire book.
Hardy says that any serious mathematical idea
must have depth and generality. These two
characteristics may sound exactly opposite, but
indeed, Hardy has an argument to make!

Drafted across several separate essays, the book

is not only an insightful read, but also a spiritual
experience any art lover would love to have. As
Hardy constantly draws analogues between chess,
mathematics and poetry, the book has something

to offer to everybody. While most ordinary
readers may think that this book would have a
lot to deal with complex mathematics — it is

an utter misconception. This book is but a brief
introduction meant for common people to dive
into the realms of divinity through mathematics.

Hardy was undoubtedly a fabulous
mathematician, but this book also proves him to
be a lucid writer - who expresses his thoughts with
unflinching clarity and paramount honesty. He
has a rhythmic knack of writing when he writes,
“Chess problems are the hymn-tunes of mathematics”
or “A mathematician, like a painter or a poet, is a
maker of patterns. If his patterns are more permanent
than theirs, it is because they are made with ideas.”
‘These philosophical notes portrayed Hardy as a
devoted thinker with much depth.

But the mystery persists — what is the apology
exactly for? During one of the insightful
discussions with my mathematics teacher, he
expressed that the apology is to the people who
are not really fascinated by mathematics. Hardy,
as a torch-bearer of the mathematics community,
apologises to those people as they cannot perceive
the profound inexplicable beauty of mathematics.
As Hardy likes to say it, “Tmmortality may be a
silly word, but a mathematician has the best chance
of whatever it may mean.”

Post Script from the Reviewer

[ am grateful to my mathematics teacher for
recommending this and other books like
Fermat’s Last Theorem’by Simon Singh, and
‘Uncle Petros and the Goldbach’s Conjecture’ by
Apostolos Doxiadis. Just as | have thoroughly
enjoyed reading these literary marvels pertaining
to mathematics, I believe the youth of my age
would enjoy doing so as well. This would not
only broaden perspectives but also bring clarity
regarding the choice of one’s career.

parajmodi2703@gmail.com

PARAJ MODI is a student who has just completed 12th grade from Maharaja Agrasen Vidyalaya, Ahmedabad.
She is passionate about biology, physics and mathematics. She plays the Tabla and loves to explore mathematical
patterns in Indian Classical Music, Nature and Origami. She is a poet and has published a poetry book ‘Paradise
Out of Words’. Above all, she is a curious person who loves to learn and discuss. She may be contacted at
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