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The Discovery of India

"One of our major misfortunes is that we have lost so much of the world's
ancient literature in Greece, in India and elsewhere..... Probably an organised
search for old manuscripts in the libraries of religious institution, monasteries
and private persons would yield rich results. That, and the critical examination
of these manuscripts and, where considered desirable, their publication and
translation are among the many things we have to do in india when we succeed
in breaking through our shackles and can fuction for ourselves. Such a study is
bound to throw light on many phases of Indian history and especially on the
social background behind historic events and changing ideas."
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ARgeDT BT 7UT Y¥eieh b 3 H Teb ST, ST 30Td I8 R IgYd 2, T AW Dl e
&1 forfe = |

uferstraer omd it faemati &1 STega= R 8 HIRd 311§ IR &g quf db I8l W&l
I=81+ R g9, aftafer, faer, I anfe vl o amd ag-@rs quf g (ol
JoTh TS ST, ciad GRT AT 1938 H U 3! Uh Y& Pl A9 & The great
cremation ground (FEILAAT)| 9 YD BT HeudT & UI I AT A¥ad: ‘Feafor’
gr 'Arg’ BT | S I 8, g 59 30 YD 7 Ith YD DI UG o1 BT HHEI )

9 yFds § gt dfget 7 99 g+ @ik Iufwel &1 i JR srcad gyl
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JTHD eI U [haT 8 | JUFER H Ial- S g4 & qR F S 9T s fa
g, IADI U 3 A IgYd & -

S o 319 31ma K T ety ue quf 2 | 33 S it 8 9 avga: Rrfia
& 9gd favqa 819 & sRu € , 9 & 39 gef9 (qeasr) S 1

et g+ Bt TR U UTeaTed ciRaenT GIRT U AT € T ST ATId [aeeiyu
JEATGDRI & | ST G2 T ST G&H, o1 T8 AR e & et fEforil o) gam
thell 82T & fob Ueh arezreflet 3R fTeTg cafch Y ge! HYUl TeRTS ddb Ugad -ugad o
T 2AehT G AT 3FIHT HRAT & | FIT AT VHT? FHDT fAMTeT Pheter FIT BRI & 872

AR FEP T &b &l JaTe - dfeh URFURT 3R SHUT URFURT - Teh GER D1 TG DR
BU AT - AT Tl | ST URFURT B Ugat! (-SRI Si a2 b U H 83, SAL IHD B3 B9
ayt a1 §1g 3¢ & ©U 4 | IRIEHR 3@ aAd & foF 9 e RS &1 urdi=aw Sifad
o B | 7o TfeR SHGd A STTEAT, A< AR 3URTE i g UR ST URFUR] BT JAUTT
fBaT | Herae TR Sl & Glaad diefedr g | Iwai o= qd diefarl & fRiaw Feq
BT U DHHIG AR Fareerd g2 &7 WY &A1 | 3FaHId 3R RIS b1 NI 9- |9 Sital
& Ul STTeHad TR IR FIHHY Sita Shefl BT WY b S g5 BT Al g3l | 59
SE A H @A § o oTeT 2 b S qefF & aR 7 fersmarer ard & fsa 3R AR it
P a1 G141 BT G & a7ef & | SAfer IR & fad= & 491 SH1 & HAFT BT b A1 &
A BT g fhar 8 |

TS AT & ST =1 Bl Ao WY H Y1~ {1 @™ &1 gl feramor
el BY S ST, ATRAT AT=Cw 1 U =T+ BT g1 Fax GRAET & 8 -

‘B9 S0 UHR & s B ISATTD HEd & Sl T 31 GA&T0T BT Sia= & SFME
T O IS T TG IWD JHTTA [T P MG HIA BT AT AT § 3R S 590
ST A UFTA & [ WSI & UfT U AR A e AHcd 1T S+ D ST HaT 8, ga=T
Scahe o6 T 319AT J1Raca e ST ' 12

SA $HH QTeal | Ueh dSATfTeh T a1 AT (G2 A=Y ST & | 31T 81 ST
Ig g1d | fb ST, ATRAT GRT Teb ASAT+D Db T8 URHTHT SRR e HBTIR &b St
&Y YUl ATET & |

WA JBTdR & T a1 gy 4 ST, A1RAT bt gR9T &6 d=1fie &1 avs,
T P YD TH T B T84 W[ Bl IAdh F&HTH HU H ST o+ B Iche AT
ol | 3TU €AY BT YT 8 I8l I5iPpal DI BIST, RS I bl INT AR ATLAT
4 &lF IR faRTE i STfcel GEHdTatl bl Ta90 H S ¢ | ST GI9M &, FT Up el Ia-it
A &2 ? S Euefa 8, 7T 7S & 9 & ol S ITER $B AR ? 3MHR 3R 3rfdc
T UhTefd 8 ? Upfd d Fa1 FRIGR $© 8idT 8 981? S RIeimsil & Arer 396! A
JEATH JHET URY 83, I8 AR ER 3R FAGAN, HRU IR qRUMT g fhar iR
gfafehar & aige Hadl @1 Srfard Feufal & gAY & A1 qHH 83 |
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G & =AY PI A18 7 Ire YD &b AV H YT HR AT | I 75T Pl WISl
q S | 9P T B TS UfhATSNT BT IAh 3RFS BUH 90 THT B T AT A ATETHR
&1 foe 3rgYfcT & | 3 YT P A1 I8IH Bl &b Goig AbeYg Pl w1 |t a&T | Sita
3R 3llg - g9 &1 Uegel feg= a1el dcdi & 1 Sfcd wu d Jo gl & A1 31ged
JGIIT BT sl T [ 6T | Sfl9, 6flg, g F, uTd, 3ad, g9, Far, Feivy &flR
HI&T - S YEATH e AR SATcHdcd S b YR S A1 U1 DI AT JRhA=d,
qergelt 3R oo et |9 a AR S | (0% ot § |

o< T 372f & g8 g [T aTedfdes 31fRdcd 81 | ST7H 311k Jcg & HIRUT (U1 37
&4 o a1 9 ", FR g (A Faad, Ui iR 3hAD g 781, fhar 3k
gfIfhaT & T H@ereg MR aaierd &H oI if+ard aRufo € | g SHIF 3 SRl
g 3R @ UlIIhIT FaHT HWR IBd! & | g2l GI & IR AR gHcl 8, HTRLTel
B (centrifugal force) S fhaT &1 UfIfh T 8 | Sic 979 [ fhaT BT YAUTT BT 7,
T BT HUR BT 3R ISAT IFBT UfIfhT & | gt b 3faR A {e 8T Sareq@], usrs
T AT IR 519 L&Y g, 3MTHIA A gHS dIael MR F9% A IS I8 SIR- Fe fhaT 3717
gfcfeean & o7d: grer bt ufereaferai 8 | a1 fohe Si74 o= &1 e fHdT=a Fad= 3 81 Al
& ? 9d Ride R Fcpraf @l BIg St i T81 grft ? & iR 9 F form ek &
gshH TBT FHTH FT 81 ST ? A1 ? i g gt ‘a1’ & A1 4 Febel War 78R
& JATHT BT IHT BT g & |

ST Y I IchY qh UG Dbl & olehx IcUH BIdl 8, UR 3T 3R BT,
HIY, JoUM, AR AT I AT [JHR IA S &HAT Bl UG T8l ad | WA
HEIIR A 75T & H B! [Gfeed B drel g1 raxial 1 AR Hy 8g T a9fF,
I ST AR A= ATRA B! F1d ol IR TS Pl I &HT DT e HRIAT | I8 T AT
ST 39f T STMER ¥4 € 3R FYuf 37egTed SIvd 1 S g o) MRaermel! o7 € | g4 IR
wY § 9 X8 FHHAT S Fhel & -

I g2 - AT 3R 3 e, 9 3R 89 Ud 9medd R 4R & o9 |al fad=ad
B P GIE ARSI AT &, AT &, ARAT & ITH T AT TG 39 § | 54, i,
g g, Uy, Ed, o, f+1ei)T, 99 iR Jier- F |1 garef (T<) Tcd & 537 AR 3159 By
g | 390 TRkdca # aifdehal faarT & =T fidey Tue 81 8IaT | SRR 3Tf¥eRr A7
gerref R argeqref & dfler [ T8l R uTdT R 9Yeh SITdl @ | 37d: AAefld et & folg
G IUTY &I | AP 20 7 D1 HATHH DR JTBR A Tb1eT D1 IR T B HfchaAT
2 3R ST STegTeH AT BT Y2 AU 2 |

TR A — B S § AT $© S BIdT & | BIS Sild ALATIBI qal TR TP
Z9f & 39T H ST YUl ¥ed & | VAT Reerfer § egfh GiE & ALl Tany Bl 78! a9 uTell
qIg 399 A frsue S AR - &R -9 d -3 3R goref w—Rep giar 8 | I8! Sfeud A
S &9 F II% SF © | S B i g SR g -
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SN
|

|
T1: IS

CIREIE CGEIR S CIBEIE] GEREIE]

EERIRSIRS BIEEREI qRaAfF® T+ qRaAfFE® S guf R s S,

gifgad wa TqT Tl & HTYH GRYF, HT Th TR, <1 gRT ARas®

q9f® JAEYTT T ISEERCAR ISKERAN] v gfeat at

afeh & F A=t Af¥dsd MR Af¥dsd iR AT & o=

GRT 916 & AU A sfegat 3t sfeeal @ werdr | Tuva e efR

ST | ITH &7 | FerIdr & &= & 1 T el 4 RiFe 9,
g i ffema e goqE iR wfasy
a7 A\ & & 3feR T % AR USTAT- AMHR
AR AT Sfat &t enfeas 3R PRI R &1 AforT
FIRR awgaft TRy 3R AHRAS 3R 37 g & IR
B AT ST TUGHT BT JAETST | | ST ST qhar 2 |
AR E | JAHATE |

g a1 - 891, arqcy, A, srgerad 3R ulRus (yarerf # srafh 3fiR 36T
HUB) I UTH IARAd &b 8 & | B, DI, dAIY, HI8, A< AR 31 - I 88 P (f[IPR)
g | 37 3 Rl & 9 8 JACHMLIN, $fad I8 U |4, a9 AR BRI gIRT
AT AR I SR A=IE ITRA & |

ARG 9, TP S SR A=IG TR UREUR II=A13d 3R sffafeew g 13
T & b HET TRY Bl ST 3R IFDT SUTAAT &b fofQ g ol b wU H S 399 &
HEcayuf 3 E | g FT & - 9T T S b IS FHSAT A8l SN Hepdll, VAT oI &9
&1 3T & 3R JTT 3T 59 g9 Pl [T & &R IR of ST & | I8 STCRSAT 78l
fop fareTr ores o1y aref & 31TST U<h &, I8l 372 R JIaT HeTd R & HAHY ech Dl
BIT I T2 Bl Ferd: g ot 78, e & A= e |

S g ¥9d | U quf IS &, §9 d1d bl e | qd, Il fIe Bl gRYr iR
o} Teh Y 3792TP € | The Random House Dictionary & AR ‘g&q fReror 3z
uRI&T0T & FRT AT Hifere ggrert &1 @Rd (cgafkea) a9 s 8 172 R g8 gft
a1 el Hifire gegail do AT 78T | 5o Svd | Y 31fere qacaqul TR T WIe SITd
Y € | fa=Te, ST fob gep! TR Hhadl 8, hadl e S WX bisd 8, 9d S al
DT A9y & 781 | I8 T T DI a7d & | TAA 3R, S 39 haal geg S Bl
&1, HaA WG ST T |t 781, dfod ST b FeHaq DUl A ATEChR B DI IUDHH
& | eI BT fawy A oref § dael g SFIA 94T & 7RSI a2 garef SF1a ot
TAYUT & HATETH A 9 ST b &ed| Dl TG Bl & R Jal, fIe Bl a8, IqD
g8 3THRN BT HRUT & |

U IoelRad A1 garef (Tca) Ui & g7 3R 39T |9 Uchi BT U YUl g &
- U YUl < ST G 3R § U S+ 3R §g BT 7119 & | 39 Y8YfH &b A1 7 ol
&1 Ueh EXgHY drarey fdegel dhdd iR geqref ovdT & | I ¥l ¥y Bl Hay
4 % N8 FHEAT S DT 8 -

1909 - ATATT AT ey yaef fis
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2. 3fg - arerad garef

3. 3MAd - JTTHT BT HH TN HIA dTell el

4.99 - SITHT & AT GY-UTHI BT AT THIY 81 aTeAT B JTeT A8
5. R - JTCHT Bt HH ARIY B Tl 3w

6. foivT - STTCHT BT HH &T BRI dTai] el

7.9 - HHAT BT 3MfTT 3R TARS faRAT, SITHawmy &7 Udhe [hRur
8.9g - GG <A grell IS YA HH gl A8

9.919 - 39 3 q1elT ISITHA I HH YT T8

Y At uaref S TegTeH {4 & T O € | 399 A UUH &1 GIHM ¥ S |
Heferd € | 99 AT 31T HAIIG & 3R F&H STd H AT 8 | Y0l S g9 e 3R
qe&H 3 At uardf & JSieh eIyl uR dfed € uaref 1 emeadar iR fafi«Rar @
AUEETS S [ & Jarqd RIGTa o qef &t ia 9 € | 31iR 39 feetyur & qrea™ &
Il UM af < Si1d IR 3rsile, St Hifcres uaref € 3iiv Sif fasi & oY fawg €, & auffenvor
R Hl T Y ST FHIN BT -

oha

[ I

TR 3 ()
| [ | | | | | | |
gedl S A fy gaedfa fme vhfom difsa Hfiftsa agRfsa gafsa
RIS - U <8 U9 U 9aT< WihaT aTel 3+ Sildl BT T8
Thfed - aifat | 7 faxaw arel paer wusf dsm g® S
s - Tuef @R F@1], &1 491 gh Sid
s - wuef, F@re &R grvr, 9 A= gh St
IgRFeg - Tqef, T@me, g1 3R Y, IR e gh S
gafeed - Fuel, Tre, g, gft 3R &0 - il §si ua g amed gh i |

f4eYU 3R g9E B Y 1 &HdT U [Gdd & RO AT 579 &8 € |

3rona
|
[ [ [ [ [
gafRa®d™  AYATRADHE  MHIARABTT YSTATRADR BT
St 3fiv Sftg 3fiv aaref St 3fiv garef BIC AT TS I
aref Y P g afy I & B/ ot gt /
wfcrefierar BI AP | & BT TATT ggTef & gHT
5 A1 ®y AT B

Iolig & A Ofel TeR (3e8) omead € | 3 ot 78 78 81 |
31, 31T, § AT TR &R 3R F, G, T 3T I 37&R FYUI quiHTe 8 | b aTa
I3 9o &I, DIy &df el | Si7 a2 & I A1 dwa/uaref Y gl dve 31U+ sy F guf
g | YUl gerie A IFd arex 3 Bl < Bt douT 9 &1 | I8 92 & U 39
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7 fhaeT f IR & ? ST Aa ugref & 115 AT, YIS [R IUAST BT aaldh dl I
ST (HehTeT aTel cafch & 37218 11 3R 3! Rl SfE & FHer S Aah] IR Bl
AT 1T & |
S gef e 8, S¥ifery S+ Sita & arer arsiia &1 Hf 3o {99 foaee & | S9d
S BT 819 T Y T8 6T © | fIsT S1a=t WiST &l FH1H dh defdl I8l & | drefai
& gft ft BIC-9¢ MR WR 7, S & 3ifcw drfher fsay ur W&t | Hifce, [+
3R TTfOTeTR SR ST eaTatl AR IULARATST BT STH1 T H SHT @l ST 7, S
3ol Bt o8 Wi IHT av8 Fah Ty G &1 g1 | {451 BT 31T PHeldR I & | i g+
BT foRraR Y IFDT 31941 Fa1, [T BT & | WA AR 7 a1 9 hdel @ISl AT, TT
&l |
gforsirarer omd F £ 'Fealst’ @ 31I) S foharm &, aeda: a8 SiF gefd & i &l
g ORE, AT 3R FAUTRT 9 99 U™ & HRON D HHT € |
daH T -
1.The Jain Philosophy is an almost perfect one, and the flaws in it are due rather
to the largeness of the subject discused than to the philosophy. - Elizabeth Sharp
2.We give the name scientist to the type of man who has felt experiment to be
a means guiding him to search out the deep truth of life, to lift a veil from its fascinating
secrets, and who, in this pursuit, has felt arising within him a love for the mysteries
of nature. so passionate as to annihilate the thought of himself. - Maria Montessory

3.Science - Systematic Knowledge of the Physical or Material world gained through
abservation and experimentation - The Random House Dictionary of the English

Language.
UrH: 18.06.10

fawre auf @t wifa ay 21 (2009) 7 GH1frT S8 aa & T 3IFH] 4 | 3 AILG 3Ter@r
& TIT &g TIoT AT [AUIfges 7 S 1 ST & SITENR G [Fe7ae 378 a9 YIvdhR gifoe
fod 72 & |
g% 3T 2, fa1g Ve JAIF R JTH STt & el bl HT: 99T 5000, 3000
Td 2000 BT g I ATeT, Hiwer Uq FART A TAIAT febar ST |
T qREDIR
Samayasara Gatha 3 and the Modern Science
Prof. P.M. Agrawal, Udaipur
fadr gevapR
Lure of Large Numbers
Dr. R.S. Shah, Pune
JarT gemrR
Development of Mathematical Science Including Jaina Mathematics in
the Periphery of Pataliputra
Dr. Parmeshver Jha, Supaul
gy 2010 & GIEPHR g GIfyT 6 12011 5 1 J8 F1571 A1 & 1 a5 2009
Uq 2010 BT ¥R TG FHRIE SFEaY -2011 H I 637 ST |
ST 31ford HrIciiarer Sf. 31997 ST
HDPRIp Aricta
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Iy - 23, 3P - 3, JaATS - TR - 2011, 35-42

S eif &5 A m &2
B GO dIaRT *

THYT BTeT TP Yl 81T & 37IR ST Ueh A1l 4% UST[ Pl i1 a8
) 79T HEcATar & | 11 372, A1 GRYTSTY 319 -319+ GRY & &b PR
fArsr-fi=r \eor &l 8 1

ST JOI% gaT & Saa! THSAT 81 al $Is 8 | 39 HeI & fery |y,
IV 3R 571 3757 (%18 & Y67 & 9% Haie 7 [99e1901 I8 I+l [Aeiepe
SIT8RT @1 37 3t & 3R Qb b1 I @ A I Fa0Y HSTT Rl
&1 [a9g 1 ¥ 571 GJH 81 T8 &, F7h] &1 & I U & | g gRIdifcaes
w1 & 7l @eEY] & Wy H & 3R grdl &b T 5 §HT T 8 (e STgfaehaH
depilep! ST & HE T 31 [T ST ¥&T & | YRIST BICHITHT, faefd-
GBI IUBRYI| BT GIIT, YRFDBIT BT IGTIT 371% g7 T BT AT, &Il
@1 g19c H 591 Botanical i’j{fl:lTC’ E[EI%IFI?CWW??_SW?TW &I 'Electron
spin resonence dating' UGl H o1 BT 311< g HTYb Ggiardl
7 gderRT & e H FErIdl &1 & | wHg1 gRIfastT 7 A g @l d
HETIdT 31 & | §77%1 89 eI o1 &1 81T | el WIa=e] & &+ H PrH
TET FolvT | 37T 57 glcrer™, ST gRivr, SiF g9, S S @1 ugld
&R-¢R p qreR 4 b 8l Sl |

grecd d ¥l & Foich-1daNae Ve & fbg 376 TIaHTT W&+ d dl
3T 557 &1 ¥6T & | 3757 97 &1 g5 H HIS71gaT Tedl & | I FAR
ot gerrT 81aT & 37X famel & @ @1 i a8 &7 81T 8 | g% oT¢
IH PIg HIGY 76l BT & gR-T 75T & FNTseh bl §ac &1 V¥l & | IHPT
qRTSH T gl H [ERT Y8 &7 31T & |

31757 fereq gfcreTd 7 98 H1 g 81 7 wIarsil & R 4 ga=rd &t
& | G} U7 a7 §37T b §7 GIial] & &del GSeN 81 %8 T & ? aread
4 HivESer 3k gedt 11 81 gid-Fiaerd #vd &, 391 §rac g3 &d
&, Ba13Il & ¥ qqcT I & | AT IR-§IR g9 91T &, 371 T FIR-I”%
Jolc-geic R &d & | Gpld -8R doiof el & 37Iv 4957 §6 e
&, §9 U SaNIaT & 371 =797 Uv 311a g 7 & 8 STl & | fhv a8t
SR 81 SI1aT 8 | I8 HibaT GIe Bt gedh avqg IT fewd uv AFL 8 & |
Jg Y: QIEVIT Il & | I8 3AC Wed & |

% PRI - STFITT WIS I9M, 9/ 2, FEAdNIol, $_R - 452005



ST SI [ = 37TBIR T8 HRAT IR (b7 T THAT: T8 Y8l Fed
o, 5l fided! & QAT 9 391gd §31T | PIctiay H e e 37yl
THIGHRT g dl §¥ IUTs, e 3R gl & &y H Iifabd fabar 11 3k
[T SRS 7 8 ‘T IgTd’ & ®U H WHST | 37! AR T¥I137 T
ygel 84T IR 319 &l 8197 - <! §1d &1 JHIUT & [& giac— Hq glar
Y8qT & 3R 37 deg & difchap wU H FHLAT ST A11eV | §781 A9l bl
€T H ¥ §U 89 WX P WHIdT 3R IHD APl [ApRT Gv &1
& BT TITRT B |
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Iy - 23, 3P - 3, JATS - TR - 2011, 43-46

7 onfamm rarforR gt e ot el orer

Sadinin¥ ~
B ST *

AT T
Ry St dtef Trarer g) g1 fareret St GiaTsil T &9 3idcilia
B G¥ I8 fafad 8IaT & [ J&7 defx & ural dedrores] &7 AT fdbar
T & | febeg 3= FicHT G981 < §18¥ 81 & DRV AT GG ¢l U glagr
P gEcap] H 77T ol ey [HeTdl & | 4egd 3Tt 4 Vel giaarsil
P! [RIf~ed B IFeT A= a1 737 81

- HHIGH

MRA & T BT AOHTAT BT HIOT WiferaR gt @R, daRmrdr, &a, ey ua
JTEYTIRADAT Bt 3 e 8 | Wik g YRA & & TeT AU & Uri=ad
&3 IR § Ueb Fac+ gsrel R Refd 2 |

TeraR g7 T IR SHIF A 90 Hiek St ugTet R IR A &f8ur 2.8 fhatiHiey
3R Yd ufegm d 180- 184 Hic¥ & &flw thall € | §4 U &I MUTfe, MU g MATRIR
& A A A STET ST @

YT 1ol A & @R &9 & AT 3HBMD, AT , By Hecaqul ASTERM!
T TG TG WX f1ehc DT Hae 8T | TR Bl AT cich URFURTSAT bl g a1+ 4
AR QRIehT T HE<aYUl JITST YT | Wik & IRl i arfifer &7 § IR Fifel &7
URpT AR G497 b URTHHT IS G-I g BIfci A8 &b qH fay w5y 4 &7 | gh==iig
(5.9, 1481) AR I P AT I3 H A | T Wb+t & AR ATfeed, P,
G &b TSI T | 56 AHY bl 371 I=AfcT b IR v ug off | giged, dsad
9TeITeaT § WTTaR S hell et UReR Ticifaferit o1 o5 =g I8T | i drefe’i @1 faermet
gferTat g a1 Af*axi &1 AT @rforaR gif &t AT UR BRI, Sl §&ITH 1500
& T E | Trgd] ordreat Bt drefax UiemT § 57 §T el QT A 3MfeAme
&Y GfcHT 8, fALATerdT & RN STaTSI b 19 A TG © | I8 DTN g7 & I i1
& U AR A € | FBT 22 S drefex Jfefai €, iS4 o7 F&ar 17, 20 9 22 799
g 1 T AT 17 ST W B faeret UfeHT 8 a o9 Aeam 22 9 A1 Jorem=
@I 30 Hic Hdl & | g8] f&ur yd Heran 1€ (T YeeR DI qrasl) Giferdk g1 ©)
TSI WA i T Goh FATSRI YA ol H 99 &1 o faere 42 pe
Sl AT 30 e TS UfcrET 8 | SAferehTer UfcrHTSAT 1 JieT ARThT & HR 81T - Wivsd
B BT TAT T, foheg amed=imel W i fALTeldr &l SEdHR IR & 83 o | 39
UHTR 3 AT T fhacirai 39 & & IR § afeld & | S8 vaferd & & S a1

sk AT (REa), 3.31R.Sf. Sictsr, TferaR (7.9, ) a1 : F-3 AaI 1A, H+Y,, TferR (1.1.)




JE 94, Ta, B F YRRy Trureret qreefrer & g9 HRdT 8, IAD! AAIDHET quf
Il & | 31d: MY JAfTed &3 8 | WTferiR g UR Icabivf creferl &Y ufcHraii &
3TferReh drefhr WIaT & Uit dheamuren! i fereqifed fohar T € | g aikfer & aRepre
& FI8X 81 B! Iois A g URHT AHE! DI Y& IUTET 4= hedrures UfcrHT AT BT
Jeoid dgd 81 31ed 71 § UfcrsTiRye Ti g oy el d frefdr 8, Sidfd I8 g |
Ay BT A9 2 |

G TIT A 200 HIeR Usal ST 8T W 108 HAfeAT agahs e ThT AfeR & | 37
T AR &1 FEfor o F9d IREBEUAT & JMTER R &1 g3r 2 | 9e T ARl 4
HHag WY A dlefdHR & yrEl HedTurn] DI GfaT AT R |

U AT diefeh’ & T, S, U, ST g faiur &Y U 3a=eq131l &bl et STl
& | U 37T 3T HgeaqUf g hedTuihRl Bl & | §7 Ud DUl Bl Tl b & g
T 7SI 31T gY A A1 & |

T S0P -

refep” WITET & THIGARUT 811 R 75 DI TS F HaX Il 1 auf dhed & | T
§ 319 UR ITh! AT Bl 16 YA T @ & | gl T Hedureh 3awT ol g9ridl 8|
T 0T |

g cTefehR ATAT BT AT 8 WHIC THIl Il B [Tl b UfeH T 8 | I8 Fie™ T
HTAT AT Y AT STt € | T80T b1 3R J¥cieh 9 9% Uf¥™d &1 3R 8, Sil HRac Hl
T H & | ST AR 90 R & HUR © F1U 81 I AR & 1< I 89 © 9 ST 81 Bl &V
UR b HR W B | IUTird Y F I FR Y Fax U1 8, & &1 oid g G
g, 3d g1 g sy 2, A8 guIaR 8 | J8 SISl R A oIeT Witsd & | SR 81
18 & di9 4 @ited 8, ITfera urel faw & 8, 3y @ftsd & | &0 4R &1 g4t Iferat
Gfied & | YU § GARTT &, DI H pued, Tel H AT A SIfed bol g Iaxdg
deh dIce! Jfrdl DY AT & - B | 81T H BT & | B HAT ST AR el
g bemyuul § G, I, 89 Afhd 8, &l § I19FE 8 | HTdl b AP P HER b
aR=ETReT 43T 8, Teb 317 TRETRGT 1T b IR Bl M § o7 gU & | AT Bt I8
4§ efr ufed T ugHARIA GaT 5 8 | SUR dIF 87 &, I9d U H a1 7 I T ¢ |
G- et <q URHATRTT BT S [ 5 S2far g | diefar &t ufcrdr R agt i)’
a1 AR 3ifehd 8 | AT P IU-FTT Teh-Teh <Rk GRY FaR GIel §U d &l SIS I & &2
g | 39 %1 H Fad 1558 Icchivf fhall 3T &, T Ueb ol d AR eT-Hel Hrem 4§
B9 I g iR e | 97 Iu= 8IdT 8 | A1 g uRATREDTSM IR NUYSR arferer
& | HIdT & 9% HUSS DI ATHT aRa¥ 81 ATH T B! & | gdH= d AT Fa0d G
A ffed =1 ot amefiafa feem uRar S afvreR g AIaR & & 3 € T gsyHTer
e & oI a<d 8 | (o wm - 1)
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S BT —

crefepR WA & S+ 819 IR S0l UYL 8 H STTeh” AT Teleh 1 HIdT &b
U XGHR dTeTeh T DI AT &, HaR XAl Dl auf BRd & g goal GRI qTedd DI GHO
Udd & HUR o STHR 1008 BT A YD PHh T4 HedTuIdh HAIT AT &, T
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UR AT & DAY Pl ST & | grarull ol Y8 3791 g&r g tefehr T 3ieh
g | Pa Bl UfcrET Wived JavATH € | graluil & g1y Witsd & | g it a1 ufcrHra
&1 3ATT3H Y A WS 81 BT 8, Fealvll T R & YT AHUSH X1 A Ih T 8
Uil BT ST R ST A9 8, 98 ugHUls R 3@ § | (o | - 2)

9 BT -

crefepR Y IR BIF UR IREATfS T TN h¥eh e €I H ofiF 81 S 8 | a9
HegTuIeh DI FfIfafFad BRcl TR hT § dlefehr WA B ATHT 3-4 HT el
SR UferHT U hed St @ | UfcrHT &1 1A uR 181 amam 8, R a8 au
HYTUID Bl B AT & | IR ©F P [T BIST AT TN &, ST FaRYRT AR I a0
T €, IHUSd Nfed ®9 F I&U T 7 | (R G - 3)

ST BT -

defdR WA & G’ quegdt HA & 9ITd, SIHTERull, qefHmeRull, AlgH
SR ¥ & TE I UR Dl S Pl UTH BIdT & I oF AHIIRYT Dl I+ Y & |
ST HedTUTdh i AT T < refl It H ufcrefted fhar @ | o AT IR hie YSHRIA
q5T | B, qHUSd, eI, Jar 31 IaRYRT 89RT H & SIS giet dl & a9rfd
T8 | R IR aT 2R 3ifhd &, R YR UR fagr diefer #8TefiR & &1+ dediurd
@ 7 & | (o d&=aT - 4)

N DD -
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§ i1 € | &I U1 ST 7-8 B 1 ST | 8, UfcHT & SU-97U 2 B BI
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g Bl Af-ax F T gfcm T g & FaH a9 & | (o e - 5)

: T8 FEYUl STl HHeIg B 3 12D B Ui HedTure! S+ o 3eH Yffrebr
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araTvacana - Symbolism in Jaina Literature

W m Anupam Jain *

Abstract
Todaramala (c. 1720-1767 A.D.) of Jaipur compiled two
chapters on the norms of symbolism (Artha Samdrsti Adhikaras)

from some earlier Samskrta and Kannada commentaries, ranging
from the 13th to 16th century A.D. These commentaries were
written by KesSava Varni and Nemicandra Jiianabiisana on the
philosophical texts, the Gommatasara and the Labdhisara, which
summarize the Karma System Theory. In the commentaries,
mathematical symbolism is embedded without any exposition.

Three type of Symbols; numerical, algebric and geometrical
have been used profusely, carrying implications of methematico
scientific purport. Symbolism is naive and multipurpose, creating
confusion when read without context or relevence. Specific
mention may be made of the operational symbolism used in place
value notation for substraction, in logarithims as well as in
geometric forms.

1. Introduction :

On a survey of the development of symbolism in the Jaina School of
Mathematics' one may find the three types of phases : rhetoric, syncope and
symbolic. They are respectively observed in the Satkhandagama® (1-2 C.A.D.),
the Dhavala® (9" C.A.D.) and the Tiloyapannatti* (4-7th C.A.D.) as well as the
Jivatattvapradipika® (16" C.A.D.) (along with the Arthasamrsti® of Todaramala)’.
The Arthasamdrsti of the Gommatasara (abbr. ASG) predominates in the
numerical and algebraic symbols. The Arthasamdrsti of the Labdhisara® (abbr.
ASL), however, includes geometric symbols in additon, quite profusely.

It is evident from the treatment of Virasena in the Dhavala Commentary’
that operational symbolism might have been developed by the school, although
no such work is available now. The earlier works also contain the same material,
condensed in compact sitras in the Satkhandagama. The symbols give the
account of the post universal measures (lokottara Pramana)'®. They will be
analysed in what follows in brief. The symbolism in the Labdhisara may be a
topic for detailed study in future.

* Professor of Mathematics and Hony. Secretary Kundakunda Jianapitha, 584, M.G. Road, Indore - 452001



2. CIRCLE AS A SYMBOL

A small circle!'' has been used for the following purposes :

1. It stands for a negative sign. Todaramala Quotes its use in the following
form'2. The expression for one crore less one is @I The expression for crore
less two is @

2. It stands for one-sensed bios, two sensed bios etc., denoted by o, 0o,
........ , respectively. This has been depicted in a diagrammatically symbolic
representation in the Dhavala of Virasenals.

3. It stands for the agrhita (non-assimilative) stage in which a bios does not
assimilate karmic particles during a material change (pudgala Paravartana)!®.
here the symbol denotes a void. Todaramala has also made use of this aspect.

4. It stands for filling up gaps. This appears in the writting of
Mahabandhasiitras'’>. Here zeros have been placed after every incomplete siitra
signifing bridging. This use also appears in the Arthasamdrsti in the input column
of nisusus (nisekas) in the life stay (sthiti) structure of karma!'®,

5. It stands for a place value :

a. In The Tiloyapannatti, SO stands for the expression that three zeros
may be placed after the product which may denote a product by 1000."
b. Todramala expresses the following way in which 65000 were written.'8

as' &4

c. In the Satkhandagama'® the number or a particular type of human
beings is stated as greater then koda-koda-kodi, (107)° and less then koda-
koda-koda-kodi (107)*.

In Tiloyapannatti a lac yojan is denoted by Sil. 900000

The same is simultaneously quoted to be between2?’ and 22" which appear
to be Neo-Pythagorean. Singh has remarked® it. Now Virasena quotes verses
Representing various styles for expressing big number?. It is also interesting
to see how words and numbers signified a number 61, 97, 08, 46, 66, 81, 64,
16, 20, 00, 00, 000, in the form of a verse qouted from some ancient work by
Virasena®.

In the Tiloyapannatti, the author while denominating time-units stops at
the acalatma for a while, i.e. (84)* (10)* years. The number finds expression
as ¢¥/39/%0. Here 31 Stands for the power of 84, and 90 stands for 90 zeros
to be placed after the terms as place values®. Todaramala has also used this
symbolism of raising to power for example a volume appears as.
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will be interpreted by Prof. L.C. Jain in the following way
. ]: 2
A
19 3\ 3 22
PVTV(LT T sy
A A A
Where F is the set of points in finger width/angula
T is the set of instants in Trial period (avali)
A is the ordinal asmkhyata

S is the ordinal samkhyata
P is the set of instants in palya period.

3. PLACE VALUE NOTATION FOR SUBTRACTION -

This notation has been used in the Tiloyapannatti>>, Todaramala has
exposed the method in the following?. The expression T/4/8/3 denots the
product AxX4x¥x3.

If & or one lac is subtracted from this, then the remaining quantity is written

_C
asaq%/%’ﬁ

<

The quantity less 5 lacs is denoted as i q/; |
The quantity less 20 lacs is denoted as l q/g/qf
The quantity less 3 lacs is denoted as 4l (j/g/3
The quantity less 12 lacs is denoted as FT:‘;/%H
The quantity less 15 lacs is denoted as 7

The quantity less 30 lacs is denoted as %78/3

Then ©7/9/3 less 12 is denoted as n'jTL‘ﬁ/%fH

The place value notation for subtraction has also been used for fractional
and other types of quantities as well.
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4. OTHER MULTIPURPOSE SYMBOLS -
The same symbol has been found to be used for various purposes and it

might have been a tough task for Todaramala to differentiate between its various

norms at different context. The following are a few instances of such symbols:

1. A

a.

s

d.

single horizontal bar, (-) stands for

A universe line (jagasreni) or a distance of seven rajus (ropes) in the
sense of a set of points.?’

A positive sign, as in ‘1a Q which denotes {log, log, (anguls)+1} where
angula denotes the set of points in the angula (finger) width.?
A negative sign, as in @—X which denotes a lac less two.?”

The term slightly less, as in - which means slightly less than infinite.*
pair of horizontal bars = stands for

Filling up gaps, for instance, 65 = is written for 65536 and & = denotes
SE=g minimum (jaghanya)?'.

Universe - line square (jagapratara) or 49 square rajus in forms of sets
of points.*

stands for

The minimum numerate two (jaghanya samkhyata.*?)

. The number 2

The trail (avali) set of instants which is minimum yoked innumerate
(jaghanya yukta asamkhyata)®*

. The set of points in a linear finger width (stici angula).®

vertical bar (/) stands for

. Product for instance, 9&/R denotes the product of 16 (which stands for

jaghanya parita asamkhyata.’® and 2

. Denoting a slightly less quantity than what its actual value is, say, &

means slightly less then infinite.?’

. Denoting addition, particularly in case of fractions, eg.,‘i/g— means

3/238
Denoting a time-lag trail (abadhavali) or an invariant trail (aclavali).*

5.9& Stands for

a.

b.

Minimum perdu innumerate (jaghanya parita asamkhyata) which is
greater than maximum numerate (utkrsta samkhyata) by unity.*
Medium infinite (madhyama ananta ananta) as also the total number
of bios in the universe.*!
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6.9 Stands for
a. The operation of squaring the preceding term, for instance, 3 ;LLFTT il
means. maximum yoked infinite (utkrsta yukta ananta) of minimum
infinite (jaghanya ananta ananta) less one. Now S 9 37 is jaghanya
yukta anata whose square is jaghanya ananta ananta of S S 3f q #
b. log, (log, (palya))* Now % stand for log, (palya). Further log, (angula)
is written as © ©. Thus it appears that they had the idea of function of
a function but they did not evolve the modern type of symbol for it.
7.9 stands for
a. Square of set of points in a linear finger (pratarangula)*
b. Square of set of instants in a trail measure (prataravali)*
For the negative sign the following symbols appear in various
texts;

a. ¢ for instance qu stands for jaghanya yukta asamkhyata minus one

or utkrsta parita asamkhyata which is maximum perdu innumerate.*
b. — for instance @-2 stands for a lac less two.¥
c. Mo for instance g5 ~a~_-3 stands for a crore less two.*®

0
d. R denote the set of points in the universe line cube (ghana lika) less

.. 4l
two. similarly 0 lac less one.”
€.\ or ) for instance @ \_~ & or aq) stand for a lac less five.*

f. The KaKapada (crow's paw) - + sign has been used by Virasena. It has
also occured in the Baksali manuscript.’!
g. Ror RUr for instance 993/R. a1 900000/°
These symbols as also the symbol in (a) has been used in the
Tiloyapannatti.®® In (a), (f) and (g) the symbol R appears to be an original source
of +, ... or RI—R—¥—+ might have been the course for the synopic
evolution of +
The horizontal bar appears to be of the period of Nanaghata Inscriptions.**
For the positive sign the following symbols occur :
a) A horizontal bar,— as already noted.
b) The word & U (plus), has been used in the Tiloyapannatti.>
There are a few other symbols which are common in the Tiloyapannatti.
and the Arthasamdrsti. For instance ¥, U, d, 9, 9& etc. ¥ stands for the square
root as an operational symbol which also occurs in the Baksali
manuscript.’® Todaramala introduses & ¥ for the first square root of the set of
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indivisible - corresponding - sections of omniscience where as & q 2 stands for
the square root of the square root. Here is agian the concept of function of a
fuction.”’

This list of the symbols also give an idea of the use of symbols like Q

(innumerate). 71 samkhyata. etc. which appear to be syncopated from Brahmi

script.>®

CONCLUDING REMARKS

The multipurpose symbolism seem to have created a confusion, but as
they were cast for particular contexts at different places, they could be easily
recognized for the context. This might have facilitated the studies for they could
work with the least possible symbols. However it was matter of disadvantage
as well as and might have been responsible for hampering further analytical
stucies.”
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A:”ATVACAW ARE GRDDHAPICCHA, UMASVAMI,
o AND UMASVATI ONE PERSON ?
m R.S. Shah*

ABSTRACT

Tattvarthasiitra, a greatly venerated scripture for Jainas, is
comparable to Brahmasiitra of Hindus. However, great controversy
rages over its authorship. Svetambara Jaina tradition proclaims
that Umdasvati of their order is the author of Tattvarthasiitra and he
wrote a commentary called Tattvarthadhigama or Tattvarthabhasya
on it. Popular Digambara Jain belief is that it is the work of their
celebrated saint Umasvami who was also known as Umasvati or
Grddhapiccha. This article tries to establish that Umasvami,
Grddhapiccha and Umasvati are three different persons and real
author of Tattvartahsiitra is Grddhapiccha, reverred by both sects.
Umasvati of Svetambara tradition wrote only a commentary on it.

I. INTRODUCTION.

Digambara (Dig. hereafter) Jaina tradition believes that the author of the
great aphoristic work Tattvarthasiitra (hereafter TS) is Umasvami, also some
places referred as Umasvati, and described as disciple of Kundakunda in some
late (after 1-2 C. A.D.) inscriptions and Pattavalis or Gurvavalis. Svetambara
(Sve. hereafter) Jaina tradition insists that Umasvati belonging to their tradition
was the author of TS who also wrote commentary on it, popularly referred as
Tattvarthabhasya (hereafter TB) and thus they treat it as the oldest commentary
of TS. Virasena (9™ C. A.D.), the Dig. genius and celebrated author of
encyclopedic commentary Dhavala on Satkhandagama, as well as Vidyananda
(10™ C. A.D.), the writer of commentary Slokavartika (hereafter SV) on TS,
clearly mention Grddhapiccha as author of TS, and do not mention either
Umasvami or Umasvati as his aliases. Many Dig. sources (e.g. Sravanabelgola
(SB) insciptions no. 105 and 108 of 14" C. A.D.) say that Grddhapiccha is alias
of Umasvati or Umasvami. But the same sources proclaim Grddhapiccha as
alias of Kundakunda also and thus reliability of this source is questionable.
Some Dig.Jain historians (e.g. Nathuramji Premi and Jugalkishorji Mukhtar) are
firmly of opinion that Umasvami was neither the direct disciple of Kundakunda
nor his other name was Grddhapiccha. There is great embranglement due to
similarity in the names of Umasvami and Umasvati which is compounded by
sectarian views of the scholars from both camps.

*  Ex. Lecturer in Mathematics, Fergusson College, Pune; (Retd.) Executive Director, L.I.C. of India;
Res. : 301 Matruchhaya, 40 Jeevanchhaya Society, Paud Road, Pune- 411038.



An attempt is made in this article to weigh the arguments dispassionately
and look into internal and external evidence. What is tried to establish here is
that Grddhapiccha, Umasvami and Umasvati are three different personalities
and that Grddhapiccha, who hailed from a period when the differences between
Sve. and Dig. sects were not so acute and when some of the saints like him were
equally revered by both the sects, was the author of TS (original aphorism),
Umasvati was of Sve. sect was only the author of TB (and not of TS), and
Umasvami of Maghanandi, Padmanandi (Kundakunda?) lineage has nothing to
do with TS.

We must not forget two very important dissertations by two great scholars
of Sve. and Dig. sects, but held in esteem by both the sects, viz.:

(1) Introduction in commentary on TS and TB by (Prajiiacaksu) Sukhalalji
Sanghavi [1; Introduction, p. 15-67]; and

(2) Preface in Sarvathasiddhi (SS hereafter), a commentary on TS by
Pijyapada, edited and translated by Phoolchandji Siddhantasastri [2; preface,
p. 19-76].

These put forth very strongly the views that:

(1) (Sukhalalji): Author of TS and TB is same, viz. Umasvati and he
belonged to Sve. tradition; and

(2) (Phoolchandji) Umasvati of Sve. sect was only author of TB and
Grddhapiccha of Dig. sect was the original author of TS; respectively.

II. TWO VERSIONS (RENDERINGS) OF TS.

Presently, two versions of original aphorisms of TS are available : 1) SS-
version, based on commentary “Sarvarthasiddhi” by the great Dig. saint-scholar
Pajyapada (5/6 C. A.D.) and the same is followed by almost all the subsequent
Dig. commentators of TS, viz. Aklanka in his Rajvartika (hereafter RV),
Vidyananda in his SV, Srutasagara in his Tattvarthavrtti, etc. 2) TB-version of
TS and both TB and TS are assumed to be written by Umasvati as per Sve.
tradition. In fact, both the versions are almost identical except for about two
dozen minor and half a dozen major differences in the readings.

It is interesting to see as to how the great minds due to their ingrained faith
in their respective traditions have strong views in certain matters. Sukhalalji
contends that Pijyapada altered the TB version of TS to suit the dogmatic tenets
of Dig. sect. This was due to Sukhalalji’s conviction that TS and TB are from
the same author, i.e. Umasvati, (according to him from 4/5" C. A.D) and that
Umasvati preceded Piijyapada by about one century. Phoolchandji, on the other
hand, vehemently tries to establish that Umasvati hailed from 7/8" C. A.D. and
was the author of TB only and changed the original (SS-version) aphorisms
found in TS, to suit the tenets of Sve. sect.

56 3eq aa, 23 (3), 2011



III. SOME UNRESOLVED ISSUES.

Before we proceed to investigate the issue indicated in the title of this
article, we note some relevant issues which are not resolved yet and are a subject
matter of great controversy, many times again with sectarian undertones. We
list here 4 such issues.

i) As per the authority of Tiloyapannatti [3; part 1; p. 340] and Dhavala
[4; part 1; p. 64-67], masters in Canon (Angas) flourished up to 683 years after
Nirvana (emancipation) of Mahavira in 527 B.C. By this time the knowledge of
11 Angas and 14 Piirvas was totally lost. But there were few scholar-saints who
possessed knowledge of a small fragment of Piirvas. Accordingly, Bhutabali
and Puspadanta learned it from Dharasena of Saurastra and composed the
monumental Satkhandagama. Now how many years after 683 years from Nirvana
of Mahavira, Dharasena flourished is nowhere chronicled. It may be 100 or 200
years after this deadline of 683 years. But almost all Dig. scholars assume that
Dharasena flourished exactly 683 years after Mahavira, i.e. in 2" C. A.D.

ii) The genealogy of Dig. Acaryas (chief pontiffs) begins with Arhadbali
(there are indications that he flourished around the same time as Dharasena)
and is followed by Maghanandi, Padmanandi of Koundakunda, Umasvami, etc.
Because of certain SB-inscriptions of 14" C. A.D. stating that Padmanandi is
another name of Kundakunda ($3%3&), the celebrated author of trilogy-
Samayasara, Pravacanasara and Paficastikayasangraha - majority of Dig. Jaina
historians and scholars identify padmanandi of above genealogy with
Kundakunda (%s$g). The said SB-inscriptions nowhere mention about the
celebrated trilogy. All earlier SB-inscriptions between 10% and 13™ C.s A.D.
only talk of Padmanandi of Koundakunda, most probably the author of
Parikarma, a commentary on Satkhandagama, mentioned by Virasena in Dhavala
[4; part3; p.19]. Also, most probably Koundakondanvaya (@is®ieread) started
with him since the title of anvaya (lineage) was generally after the name of the
place, i.e. Koundakonda (@ie®i€) to which Padmanandi belonged. With passage
of time (of about 1000 years), the name came to be changed as
Kundakundanvaya ($sgarad) because of similarity in name and majority of
scholars tended to believe that Kundakunda ($&%a) is sanskritisation of
Koundakonda (@i€ai€) and that the anvaya was named after Kundakunda ($<gg).
Even the so-called Koundakondanvaya (@isa®ieraa) was first mentioned in copper
plates of Mercara of 5" C. A.D., where a chain of 6 Acaryas of this anvaya are
mentioned and which neither refers to Kundakunda ($3%3) nor to his trilogy
[5] and thus many scholars put him in 6" C. A.D.

iii) Normally accepted chain of Acaryas (since the time Arhadbali split the
original Miila Sangha of Dig. sect in number of sanghas probably any time
between 2™ and 4" C. A.D.) runs as follows as per Pattavalis or Gurvavalis of
various sanghas: Arhadbali, Maghanandi, Padmanandi (Kundakunda $3%g?),
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..., Umasvami, ..., Samantabhadra, ..., P@jyapada, ..., Aklanka, ..., Vidyananda,
etc. however, many historians and scholars like Premiji and Mukhtarji do not
believe that Umasvami was direct or hereditary disciple of Kundakunda ($3%<).
They are not ready to accept the testimony of SB-inscriptions in this respect
since these inscriptions are carved about 1000 years after the division of Sangha.
They also do not want to rely on Pattavalis and Gurvavalis of various Sanghas
as they too are composed after 12" C. A.D., are full of inconsistencies, and tend
to show that their Sanghas originated from Mila Sangha and that all great
Acaryas (especially $3g3) belonged to their Sangha. [1; p. 110-115].

iv) There is great debate about whether the initial invocation “Hl&HRRRI TR, ..”
belongs to TS or SS. Those in favor of SS argue that great Dig. commentators of
TS like Aklanka in his RV or Vidyananda in his SV have not commented on it,
clearly showing that it did not belong to TS. They also argue that this invocation
does not appear in TB-version of TS and also no Sve. commentator of TS or TB
has commented on it. This clearly indicates that it is by Pdjyapada in his SS.
Another camp vehemently opposes this mainly because of the fact that if this is
accepted as invocation of SS, then since Aptamimansa (or Devagamastotra) of
Samantabhadra is regarded as commentary on this invocation, will put
Samantabhadra after Pujyapada, which goes against the tradition that
Samantabhadra preceded Piijyapada by about a century. [2; p. 54-55].

IV. GREAT DEBATE ON OWNERSHIP.

(A) Great Sve. scholar late Pt. Sukhalalji, revered greatly by all the sects of
Jainas, tries to prove in his most erudite preface to TS [1] that: i) TS and TB are
by same author, namely Umasvati, ii) who belonged to Sve. sect, iii) he hailed
after 2" C. A.D. (although Dr. Suzuko Ohira in his doctoral dissertation under
the guidance of Pt. Sukhlalji arrives at the conclusion that upper limit of Umasvati
is middle of 5" C. A.D. [6; p. 137]). v) Umasvati, the author of TS and TB,
precedes Pujyapada to whom he accepts belonging to 5 C. A.D., and that the
later changed some aphorisms to suit Dig. tradition.

He rests his case on following premises: (1) There are some words or
phrases in TB and commentaries on TB by Siddhasenagani and Haribhadra
which indicate that TS and TB are by the same author. (2) SS smacks of
sectarianism while TB does not give such impression. (3) Style of TB appears
older than that of SS and SS also appears to be influenced by TB. (4) The ideas
on philosophy, epistemology, logic enunciated in SS appear to be more developed
and advanced when compared to TB. (5) There is great consistency and absence
of any difference of opinion in TS and TB, indicating that they are by the same
author. [1; p. 17-24, 94-100].

Prima facie, Sukhalalji’s contentions at (2), (3), and (4) above appear to be
his views and opinions. This author does not dare to cast any aspersions on
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such a great personality and scholar but wants only to indicate that some views
can be due to deep-seated and ingrained faith in one’s tradition. The other camp
led by another doyen from Dig. sect and respected by all the factions of Jainas,
late Pt. Phoolchandji Siddhanta Shastri, has tried to demolish all the points [(1)
to (5) in previous para] raised by Pt. Sukhalalji. Especially, as regards contention
(5) of Sukhalalji he has quoted numerous instances of differences in TB-version
of TS and TB itself. Also as regards Sukhalalji’s contention at (1) above,
Phoolchandji quotes certain remarks and passages from TB and its Sve.
commentators which indicate that the authors of TS and TB are different. [2; p.
64-67]. (We are not going into details of their arguments but recommend the
readers to go through the prefaces written by these titans to TS and SS mentioned
at the end of section I of this article, as they are beautiful pieces of great literary
and philosophical merit).

(B) Pt. Phoolchandji, in his presentation [2], tries to show: (a) Umasvati is
the author of TB only (and not of TS); (b) Author of TS was Grddhapiccha who
may be assigned to 2" or 3 C. A.D.; (¢) Umasvati might have changed the
original aphorisms of TS to suit the tradition of Sve. sect and wrote commentary
(TB) on it. (d) As apparent from many Sve. sources, Umasvati’s time was around
730 A.D. and thus he was influenced , if at all, by Pijyapada. [2; p. 68-69]. Pt.
Phoolchandji had written pages on rebuttal of points raised by Pt. Sukhalalji but
was not able to throw any light on as to who Grddhapiccha was or as to the
period he belonged. Phoolchandji agrees that some references, especially the
invocatory passages or remarks at the end of each chapter (adhyaya) or chapter-
ending phrases of Sve. commentators, indicate that TS and TB are authored by
the same person. Both Sukhalalji and Phoolchandji refer to colophon at the end
of each chapter of TB reading thus: “iti tartvarthadhigamerhatpra-
vacanasangrahe prathamodhyayah samdpta”. Sukhalalji regards this as the
proof of the fact that TS was called Tattvarthadhigama and thus authors of TS
and TB are same. This very fact, according to Phoolchandji, indicates that TB
was known as Tattvarthadhigama and TS was known earlier as “Arhatpra-
vacanasangraha”, and thus TS and TB are by different authors. To reinforce
his argument, Phoolchandji puts forth following additional evidence. In his
commentary RV on sutra 37 of chapter 5 (i.e. 5.37) Akalanka refers to one
“Arhatpravacanahrdaya” and later remarks “Uktaiicahi arhatpravacane
dravyasraya nirgunda gunah”. Even the colophon at the end of TB runs as
“Tattvarthadhigamakhyam bahvartham sangraham laghugrantham / vaksami
Sisyahitamamarhadvacanaikdesasya”. Amrtacandra, in his commentary on
Kundakunda’s Samayasara, regards TS as part of Arhatpravacana
(prabhrtahvayavasyarhatpravacanavayavasya). Thus, Phoolchandji surmises
that there must be some earlier work called Arhatpravacana or
Arhatpravacanasangraha or Arhatpravacanahrdaya written by Grddhapiccha,
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which came to be called TS with passage of time, and on which Pajyapada
wrote his commentary SS and Umasvati TB. (It may be interesting to note that
one Prabhacandra has named his work “Arhatprvacana” and claims it to be
based on ancient Arhatpravacana: athdatorhatpravacanamasiitram
vyakhyasyamah). [2; p. 43].

To prove that Umasvati hailed after Pajyapada, Phoolchandji puts forth
following facts: (i) Oldest Pattavali of Nandistitra and Gurvavali of Kalpasiitra
(composed in 5% C. A.D.) do not mention Umasvati or his masters.
Jinabhadragani (5/ 6 C.) also does not mention him in any of his monumental
works. Thus Umasvati must have hailed after this period. (ii) As per the Pattavali
composed by Dharmaghosasiri (12/13 C. A.D.), the period of Umasvati comes
around 664 A.D. (iii) Great scholar Vinayavijayagani of 17" C. A.D. describes
Umasvati as Yugapradhana (Chief Pontiff) hailing after Jinabhadra and
Puspamitra, i.e. from 7" C. A.D. (iv) Ravivardhanagani (17" C. A.D.), in his
Pattavali gives date of Umasvati as 1190 years after Mahavira, i.e. 664 A.D.
This all goes to show that Umasvati flourished in 7" C. A.D. Thus
Pijyapada (5/6™ C. A.D.) precedes Umasvati by about a century.[2;
p. 68-70].

The last argument (at (5) of section III (A)) of Sukhalalji about almost total
consistency between TS and TB to prove that both are authored by Umadasvati, is
refuted by Phoolchandji by pointing out couple of basic differences in TS and
TB. Further he points out a number of differences in TS, TB, and two
commentaries on TB by Haribhadra and Siddhasenagani and objections raised
by these commentators against TB.

To prove that Grddhapiccha, the author of TS, was an adherent of Dig.
sect, Phoolchandji harps on the word “nagnya” of TS (9.15) as one of parisahas.
[2; p. 63]. Thus, according to Phoolchandji, TS was written by Grddhapiccha of
Dig. sect and the first commentator was also a Dig. (Pijyapada) and was followed
by Sve. Umasvati, who made suitable alterations in the original aphorisms to
suit Sve. tradition. On the other hand, Sukhalalji has also put forth strong argument
to show that TS is by Umasvati, a Sve. saint of 5" C. according to him, especially
by drawing attention to aphorism (9.11) of TS, namely, “ekada$ajine”, meaning
that the liberated souls undergo 11 parisahas, which goes against Dig. tradition.
[1; p. 36]. Sukhalalji rightly puts Pgjyapada in 5/6® C. but after Umasvati and
states that he made changes in original aphorisms of TS as found in TB to suit
Dig. tradition as the differences in two sects had become irreconcilable then. [1;
p- 99-100].

V. HOW DEEP WAS SCHISM ?
In order to justify our conjecture in the next section it will be necessary to
recount, in short, the genesis, spread and growth of divide in Jainism. From
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Buddhist scriptures it becomes clear that before Mahavira the tradition of
Nirgranthas or Sramanas was of the followers of Par§vanatha who were either
totally naked or partly (scantily) clad. [1; p.38-42]. Further, Par§va’s sangha
included Ajivakas who observed total nudity. [7; p. 401]. Sve. scriptures clearly
depict that Mahavira’s sangha included both naked (jinakalpi) and one-clothed
(sthavira-kalpl) monks, both having equal right to moksa (emancipation). These
Agamic works depict Rsabha and Mahavira as naked and all other Tirtharhkaras
as partly clad. Thus two camps of naked and scantily clad monks must have
existed long before Mahavira, each trying to plead its superiority. [8; p. 101].

Buddhist scriptures describe as to how after Nirvana of Mahavira there
was great rift between various camps of Mahavira’s followers. [9; 276] [10; p.
8].. Sve. Agamas also corroborate this by pointing out that heads of 36 republics
and kingdoms gathered then at Pava and Chogse Sudharma (instead of Gautama)
to lead the Sangha. Some scholars conjecture that Gautama may be a staunch
supporter of nudity, while Sudharma, although naked, must be a moderate having
no insistence on nudity. This is probably why the Heads of states preferred
Sudharma to head the organization of Mahavira. But how to ignore Gautama,
the chief disciple (first among 11 ganadharas) of Mahavira? Both Sve. and Dig.
scriptures came out of this dilemma by declaring that the day Mahavira attained
emancipation and departed from his mortal body, Gautama attained
enlightenment (kevalajfiana). So, naturally, he could not lead the sangha and
thus both the sects agree that Sudharma became the head of Mahavira’s sangha.
This, therefore, must be beginning of dissension in 527 B.C. [11; foreword, p.
X1i, Xiii].

It appears from Sve. scripture Avasyaka Ciirni that jinakalpa (nudity) was
followed up to Arya Raksita (1** C. A.D.). It also mentions that Arya Mahagiri
(c. 250 B.C.) was jinakalpi. Between these two masters was Arya Vajra, Guru of
Arya Raksita, who also must be jinakalpi. Arya Vajra’s two disciples Arya
Manksu and Nagahasti must also be so since they are held in great esteem by
Dig.s too, who believe that they learned Kasaya Pahuda (Dig.s treat it as their
Agama) from Dig. Acarya Gunadhara and passed it on to Yativrsabha, the
celebrated author of Curni Siitras on Kasaya Pahuda and Tiloyapannatti. [4;
part 12, p. 231-232]. Gradually the differences must have widened and by 2™
C. A.D. the division might have been formalized. This is also evidenced by
agreement of date of schism from Sve. version of Jinabhadra (5/6" C. A.D.) of
origination of Dig. sect and Dig. version of Devasena (10" C. A.D.) of origination
of Sve. sect as 2™ C. A.D.

Even then the differences must not have come in way of harmonious
coexistence or must not have been so acute as to convert them into hatred as it
happened slowly and gradually. There was the powerful sect among Jainas called
Ajivakas whose saints observed complete nudity and took their food through
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hands (panipatri) only, which is even today a hallmark of Dig. saints.
Mysteriously, all scriptural and epigraphic evidence about Ajivakas vanished
from 6/7" C. onwards. Probably they were called Yapaniyas thereafter (notice
the etymological similarity in the words ajivaka and yapaniya) which ultimately
merged totally in Dig. sect and was a powerful sangha in Dig.s till 16/17" C. It
is significant to note that although Ajivakas and Yapaniyas observed total nudity
[8; p. 340], they believed in emancipation for women and clothed saints and
also accepted that kevalis (enlightened ones) take solid food — all these things
being vehemently opposed by Dig.s. There were Dig. acaryas (or they might
have belonged to Ajivaka or Yapaniya tradition) who supported theory of
emancipation for women and clothed saints and consumption of food by Kevalis
as is apparent from Aparajitasiiri’s commentary on Milacara, Srutasagarasiri’s
commentary on TS, works of famed Dig. grammarian Skatayana; Aparajita even
wrote commentary on Dagavaikalikasiitra, one of Agamic works of Sve.s. and
commentary on Sanmatitarka of Sve. Siddhasena Divakara, revered by acaryas
of both sects. [1; p.47-49].

Evidence of copper plates and inscriptions of 5* C. shows king
Mrgesavarman donating land for the maintenance of monks belonging to the
sects of Nirgranthas (note that word Dig. was not current then) which also
included Yapaniyas and Kurcakas (bearded naked saints?), Svetapatas (word
Sve. was not current then), and Arhats (Buddhists) - the land to be equally
divided between them. [5]. It further appears that even up to 9" C. there must be
free flow of thoughts among the sects of Jainism. We find Aklanka quoting
Siddhasena Divakara of Sve. sect and Virasena quoting from Sve. Agamas.
Scriptures like Milacara, Bhagavati Aradhana supporting some of Sve. tenets
are even today owned by Dig.s. Some scholars believe that composers of these
scriptures were Acaryas belonging to Yapaniya sangha which ultimately merged
in Dig. sect. :

It appears, beginning with 5/6™ C. the gulf between Dig. and Sve. sects
started widening and by 12/13" C., probably with advent of Bhattaraka movement
in Dig.s the rift became so large that the differences became the cause of mutual
hatred. Sukhalalji feels that rise of Terapanth movement made Dig.s so fanatic
that they totally rejected Sve.s, their scriptures and their practices. [1; p. 50].
Naturally there was equally vehement reaction from the other camp (Sve.s).

VI. CONJECTURE.

We have earlier seen that great scholars start with certain assumptions. For
example Sukhalalji accepts common belief among Sve.s that TS and TB were
authored by same writer, i.e. Umasvati, and that he preceded Pajyapada at least
by a century. Even more contentious was his argument that SS, commentary on
TS by Piijyapada is sectarian in character and that Pijyapada altered the original
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aphorisms here and there to suit Dig. tradition. Equally contentious is assumption
of Phoolchandji that it is Umasvati, author of TB only (and not of TS), made
changes in original aphorisms of TS as given in SS in tune with Svet. tradition.

Can we view the entire matter in a new light, which may appear more
consistent and convincing, based on historicity and without any sectarian
undertones? This author wants to present a conjecture for consideration of the
scholars of both the sects for their perusal, approval or refutation.

(1) All the early writings of Jainas - Sve. Agamas composed during a
period starting immediately after Mahavira (527 B.C.) till its final editing in 5%
C., Dig. works treated by them as Agama i.e. Satkhandagama and Kasayapahuda
(2M / 31 C.), works of Jinabhadra, Yativrsabha (5/6" C.), etc. were written in
Ardhamagadhi language - for Sve.s in Maharastri Prakrta and for Dig.s in
Sauraseni Prakrta. First Sariskrta work, besides TS, among Dig.s is SS of
Pijyapada (5/6" C.) and among Sve.s is Dvatrimsatika of Siddhasena Divakara
(5/6" C.). Samskrta language regained its status during regime of Gupta dynasty
and Jaina and Buddha scholars started composing works in Samskrta language.
This trend must have started from 5/6" C. which may be taken as the earliest
date of writing of TS.

(2) Sve. Agamas were last edited in Valabhi Council of 450 A.D. ADS
(Anuyogadvarasitra) and other Agamic works contain references to works of
Jaina and non-Jaina scholars up to 5" C. A.D. Jinabhadra often quotes from
various other Jaina sources. In all these there is no mention of either TS or
Umasvati or Grddhapiccha. This indicates that TS must have been composed in
6" C. or later.

(3) Dig.s claim that all the 12 Angas are irretrievably lost except for a very
small portion of 12th Anga Drstivada which is available in the form of
Satkhandagama and Kasayapahuda. Sve.s, on the other hand, claim that they
were able to preserve 11 Angas through the convening of 3 Councils in 300
B.C., 300 A.D. and 450 A.D., when in the last the same were put in writing.
Probably because of a very small portion of the same was not in consonance
with their tradition, Dig.s totally rejected the Sve. Agamas. This process must
have been crystallized before 10/11"™ C. as we find Pujyapada, Aklanka and
Virasena quoting from certain Sve. agamas and a number of verses in Milacara,
works of Kundakunda etc. bearing very close similarity with those in Sve.
Agamas. Thus, if TS would have been a work of Sve. Acarya, Dig.s would have
rejected it. On the other hand, if it would have been authored by a Dig. saint it
would not have found acceptance with Sve.s. Hence TS must be a work from a
saint- scholar who was acceptable to both sects, probably from an Acarya of
Yapaniya sangh (as Premiji thinks) or from an Acarya hailing from a period
when the relations between the sects were not fanatically strained.
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(4) From these considerations it is highly likely that Grddhapiccha was the
author of TS. Otherwise why Virasena and Vidyananda categorically state that
the writer is Grrddhapiccha? Why they do not mention the name of Umasvati or
Umasvami? Grddhapiccha’s historicity gets confirmed also by his mention by
Vadirajasuri (10/11" C.). This Grddhapiccha might be an yapaniya (as brought
out by Premiji in his long article [1; p. 9]), or from such a sangha composed of
both naked and partly clad saints, or even if he was Sve., he would have been a
jinakalpi (naked) and thus acceptable to Dig.s also, as was the case with Arya
Manksu and Nagahasti. Unfortunately, no details whatsoever are available about
Grddhapiccha.

(5) Grddhapiccha must have belonged to 5* C. at the earliest when writing
in Samskrta was introduced in Jaina fold. Pdjyapada and Umasvati must have
wrote their commentaries (TS and TB respectively) immediately thereafter by
adopting versions of TS consistent with the tenets of their respective faiths.
They may be contemporaries (6" C.) or the difference between their periods
must be insignificant.

(6) At the end of reading of Dig. TS, usually a verse is recited: Tattvartha-
sitrakartaram Grddhapicchopalaksitam/Vande ganindrasaiijatamuma-
svamimunisvaram//. We do not know when and by whom this verse was inserted.
But it appears of very late date, may be 19" C. or thereafter. Similarly, an
inscription from taluka/ district Ahmadnagar reads as under:
Tattvarthasitrakartaramumasvati munisvaram/ Srutakevali deSiyar vandehari
gunamandirar //. Date of this inscription is not known, but appears to be of 14/
15" C. as by that time there is mix-up of Grddhapiccha with Umasvami or
Umasvati due to similarity in the names. Same thing has happened with SB
inscriptions no. 105 (1398 A.D.) and no. 108 (1411 A.D.), where all these names
have got mixed up.

Such misconception is possible as SB inscriptions were of very late date
separated by centuries from Grddhapiccha or Umasvami or Umasvati. These
inscriptions cannot be relied upon as they belong to a period of mystification
where unbelievable and exaggerated accounts such as gods carrying Kundakunda
to Videha (similar stories also in respect of Umasvami and Pajyapada), Pijyapada
walking in the air by applying a chemical to his soles, etc. are narrated.

VII. CONCLUSION.

From all the discussion above it looks highly probable that Grddhapiccha,
Umasvami and Umasvati are three different persons. Grddhapiccha of 5% C.,
revered by all sections of Jainas, composed TS in Sanskrita, which was probably
known as Arhatpravacana, on which Umasvati of Sve. sect wrote a commentary
TB or Tattvarthadhigama in 6/7" C. and Pijyapada of Dig. sect wrote
commentary SS round about the same time. Umasvami of Arhadbali,
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Maghanandi, Padmanandi, Umasvami lineage has nothing to do with TS.
Umasvami might have preceded Grddhapiccha.

ABBREVIATIONS
A.D.: indicate years of Christian era. SV : Slokavartika.
C : century. Sve. : Svetambara (Sect)
Dig. : Digambara (sect). TB : Tattvarthabhasya.
RV : Rajavartika. TS : Tattvarthasutra.

SB : Sravanabelgola
SS : Sarvarthasiddhi.

REFERENCES

[1]: Pt. Sukhalalji (ed.): Tattvarthastitra of Vacaka Umasvati. (English tr. by K.K.Dixit); L.D. Institute
of Indology, Ahmedabad, (1974).

[2]: Pt. Phoolchandji Siddhantashastri (ed. and tr.): Sarvarthasiddhi of Piijyapada; Bharatiya Jfianapith,
New- Delhi, (2" Ed., 1971).

[3]: A.N. Upadhye, Hiralal Jain (ed. & tr.): Tiloya-pannattl of Yati Ursabha; Jain Samskriti
Samrakshaka Sangha, Solapur, (1956).

[4]: Hiralal Jain (ed.): Satkhandagama of Puspadant and Bhutabali with Dhavala commentary of
Virasena; Jaina Sahityoddharaka Fund Karyalaya, Amaravati, (1939-59).

[5]: www.archives.org/stream/.../coorginscription.

[6]: Dr. Suzuko Ohira: A Study of Tattvarthasiitra with Bhasya; L.D. Institute of Indology, Ahmedabad,
(1982).

[7]: Balabhadra Jain: Jain Dharma ka Pracina Itihasa, vol. 1; M/s Kesarichand Chavalwale, Delhi,
(1973).

[8]: Asim Kumar Chattergee: A Comprehensive History of Jainism (up to 1000 A.D.); Forma KLM
Pvt. Ltd., Calcutta, (1978).

[9]:  A.N. Upadhye & others (eds.): Mahavira and His Teachings; Bh. Mahavira 2500" Nirvana
Mabhotsava Samiti, Mumbai, (1977).

[10]:  Dr. Vidyadhara Johrapurkar & Dr. Kasturchanda Kaslival: Vira Sasana ke Prabhavaka Acarya;
Bharatiya Jiianapitha, New-Delhi, (1975).

[11]:  Kasturchand Lalwani (ed. & tr.): Kalpasiitra of Bhadrabahu Svami; Motilal Banarasidas, Delhi,

(1979).

Received : 23.09.10

3 aa, 23 (3), 2011 65



10.

General Instructions and Information for Contributors
Arhat Vacana publishes original papers, reviews of books & essays, summaries
of Dissertations and Ph.D. Thesis, reports of Meetings/Symposiums/Seminars/
Conferences etc.

Papers are published on the understanding that they have been neither published
earlier nor have been offered to any journal for publication.

The manuscript (in duplicate) should be sent to the following address-

Dr. Anupam Jain, Editor - Arhat Vacana

‘Gyan Chhaya’, D-14, Sudamanagar, INDORE - 452 009,

e-mail : anupamjain3 @ rediffmail.com

The manuscript must be typed on one side of the durable white paper, in
double spacing and with wide margin. the title page should contain the title of
the paper, name and full address of the author. It is prefered to submit the
MSS electronically through C.D. or email in MS Word in addition to the
above.

The author must provide a short abstract in duplicate, not exceeding 250 words,
summarising and highlighting the principal findings covered in the paper.
Foot-notes should be indicated by superior number running sequentially through
the text. All references should be given at the end of the text. The following
guidelines should be strictly followed.

(i) References to books should include author’s full name, complete and
unabbreviated title of the books (underlined to indicate italics), volume, edition
(if necessary), publisher's name, place of publication, year of publication and
page number cited. For example - Jain, Laxmi Chandra, Exact Sciences from
Jaina Sources, Basic Mathematics, Vol.-1, Rajasthan Prakrit Bharati Sansthan,
Jaipur, 1982, pp. XVI

(i) References to articles in periodicals should mention author’s name, title of
the article, title of the periodical, underlined volume, issue number (if required),
page number and year. For example - Gupta, R.C., Mahaviracarya on the
Perimeter and Area of Elipse, The Mathematics Education, 8 (B), PP. 17-20,
1974.

(iii) In case of similar citations, full reference should be given in the first citation.
In the succeeding citation abbreviated version of the title and author’'s name
may be used. For example - Jain, Exact Sciences, PP. 45 etc.

Line sketches should be made with black ink on white board of tracing paper.
Photographic prints should be glossy with strong contrast.
Acknowledgements, if there be, are to be placed at the end of the paper, just
before reference.

Only ten copies of the reprints will be given free of charge to those authors,
who subscribe. Additional copies, on payment, may be ordered as soon as it
is accepted for publication.

Devanagari words, if written in Roman Script, should be underlined and
transliteration system should be adopted.

66

3eq ae, 23 (3), 2011



Vol. - 23, Issue 3, July - September 2011, 67-77

SES G Ancient Indian Astronomy

FePS SIMUIS, TN R
and Mathematics
m D.S. Hooda *

Abstract

In the present talk a brief account of ancient Indian
astronomy which has been divided into two periods (a) Pre-
Siddhanta period (b) The Siddhanta Jyotisa period is given, Five
Siddhanta books supposed to be written by the sages are
described and some other books on astronomy written by
outstanding mathematicians and astronomers are discussed.

Historical development of Ancient Indian Mathematics with
reference to various manuscripts is described with examples. In
particular development of the decimal system and numerals with
zero symbols are discussed in detail. In the end some concluding
remarks about ancient Hindu Mathematics and Astronomy are
also given.

1.Introduction -

It has been pointed out by many authors that life in ancient India was
dominated by religion. Mathematics was created for designing yajia kundas
and altars for various types of havans. Astronomy was developed to regulate
religious rituals. More Mathematics was created to meet the needs of this
astronomy. Most of Hindu astronomy was given in Religious books and
most of Hindu mathematics was given in books on Hindu astronomy.

MATHEMATICS
OTHER NEEDS OF RELIGION
SOCIETY
ASTRONOMY
Fig. 1

The Close relation between Mathematics and Astronomy has continued in
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modern times also, though mathematics has many users other than astronomers
(and religion does not need mathematics very much now). Moreover, modern
astronomy also depends on many other disciplines like physics, chemistry,
biology etc. (which was not developed to the same extent as mathematics in
ancient India).

2. Brief History of Ancient Indian Astronomy -

For convenience, this history is devided into two periods : (a) The Pre-
Siddhantica Period (b) The Siddhantica Jyotisa Period.

The Pre-Siddhantica Period is further divided into four parts.

(i) Pre-Vedic Astronomy-

Though there is no direct reference to astronomy in the antiquities found
in the excavations of Mohafjo-daro and Harappa, yet it is believed that a
civilization so highly developed could not do without a calendar based on
astronomy.

(ii) Vedic period astronomy -

There are many astronomical references in the vedas, particularly the
Yajurveda, which show that a system of astronomy, based on practical
obsevations of moon and stars, existed for providing the calendar to enable the
priests to perform yajiias, which had to be performed in different parts of the
year and at different points of the day.

A day was reckoned from sunrise to sunset and the night was reckoned
from sunset to sunrise. Each was divided into fifteen muhirats (48 minutes).
The mihirats were named differently for each day and night of the dark and
bright fortnights of a lunar month.

Besides these, there were three divisions of a day (parvahna, Madhyahna
and sayahna) and five divisions of a day (pratah, Sanagava, Madhyama,
Aparahna and Sayahna) for rough division of time. The month used was the
lunar month and all 30 days of the lunar months were given specific names.
There were two groups of vedic people, one reckoned a month from full moon
to full moon, and the other from new moon to new moon.

A year considered of twelve months (Madhu, Madhava, Sukra, Siichi,
Nabhas, Nabhasya, Isha, Urja, Saha, Sahasya, Tapa and Tapasaya), spread
over six seasons (Vasanta, Grisma, Varsa, Sarada, Hemanta and Sisira). Later,
with the discovery of Naksatras, the names of months were changed to their
present names. Caitra, Vaisakha etc. The solar year was also started to be used
along with the lunar month, and a thirteenth month Ahmaspati (intercalary) was
introduced to regulate calculations.
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There were two Ayans in a year namely Uttarayana and Daksinayana
marking the period of northward and southward motion of the sun. A Vishwa
day (an equinoxal day) is mentioned between the two ayanas. A yuga is also
mentioned, but it is meant only for a period of five years in the vedic period.
Within the belt along which the Moon moves around the path of the Sun (ecliptic),
where in its maximum celestial longitude is five degrees north or south, a Naksatra
system was supposed to consist of 27 Naksatras, all of which were named in
vedic times were slightly different from their present names. Among the planets,
Brahspati (Jupiter), Sukra (Venus) and Rahu are mentioned, but it is not easy
to see how those who constantly watched the Naksatras, could have left the
other planets unnoticed. Comets and meteors (Dhumketi and Ulkas) are clearly
mentioned. There is no mention of a seven days week of zodiac signs (rasis in
the Vedas.

(iii) Vedamga Jyotisa pariod of astronomy -

For every Veda, rules were given for calculating astronomical results in a
text called Vedarga Jyotisa supposed to be written by the unknown writer
Leghadha. The period might be about the thirteenth century B.C. A period of
five years was called yuga and the names of the five years were Samavastara,
Parivastara, ldavastara, Anuvastara and ldvastara. A solar year was supposed
to consist of 366 days. A yuga was Supposed to consist of 1830 civil days, sixty
two (synodic) months of moon, thirty omitted tithis, two intercalary months and
five mean remolutions of the sun. Vedamga Jyotisa dealt only with rough
calculations of solar and lunar elements. There were no calulations for planets.

(iv) Mahabharata period of astronomy -

During this period, Indian had knowledge of 5 planets; they observed them
in the framework of Naksatras belt and in conjunction with one another. They
knew about the retrograde motions of planets and they attached astrological
significanse to all these phenomena. They had a time scale of kalpayuga of
4.32x109 years and of a Mahayuga of 4.32x106 years consisting of Kalayuga
of 432000 years. Dvapara yuga of 864000 years. Tretayuga of 1296000 years
and satayuga of 1728000 years.

Siddhanta Jyotisa period of India astronomy : Siddhanta Jyotisa means
a system which gives rules for calculating time, motions of planets etc., from the
beginnings of the universe (Sreshtiadi) to the end (pralya). A book is called
Karana if it gives rules for calculating astronomical events from a fixed epoch,
other than the beginning of yuga of Kalpa. The period in which these books
were written is called the Siddhantica Jyotisa period.
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These are following five Siddhanta books which are supposed to be written
either by immortal beings or by sages:

Paitamaha or Brahma Siddhanta

Vaistha Siddhanta

Romaka Siddhanta

Paulisa Siddhanta

Sirya Siddhanta

The most respected and scientific of these is the Surya Siddhanta, and its
calculations are based in recorded coordinates of Naksatras. It is believed to
have been written in about 280 AD.

It is claimed that the third and fourth of the Siddhanta books may have
foreign influence since these have, at some places, greater resemblance to greek
astronomy than to Indian astronomy. However, the most accurate of these, viz.
the Surya- Siddhanta is certainly Indian. All these five Siddhanta's were edited
by the famous astronomer Varahamihira, in his famous work Panca Siddhantika.
There are other books on astronomy, written later, by outstanding mathematicians
and astronomers.

1. Aryabhatiya : It was written by Aryabhata 1 (421 Saka), whose fifteen
hundredth Anniversary we celebrated in 1976 and after whom we named our
first satellite. This was the first book on astronomy supposed to be written by
a non-divine being. The book also contains chapters on arithmetic, algebra and
trigonometry, and gives the first tables for trigonometric functions. Details about
this book are given in Chapter IIT of 'The Aryabhatiya'.

2. Brahmasphuta Siddhanta (revised system of Brahma) by Brahmagupta
(550 Saka): This book gives accurate rules for finding positions of planets, and
corrects errors in earlier works. Bhaskaracrya considered Brahmagupta as Ganita
Candra Cuaramani first gem among the circle of mathematicians.

3. Baswati Karana by Satananda (1021 Saka) : This book uses Centimal
multiplication and division system.

4 . Siddhanta Siromani by Bhaskaracarya (1036 Saka) : This book is
the most comprehensive and gives a complete account of Indian astronomy till
that time. It also discusses the obliquity or the ecliptic and its effect on the equation
of time. This contains four parts, namely Lilavati, Bijaganita, Goladhayaya and
Grhaganita.

5. Grahalagvam By Ganesa (1445 Saka) : This book is useful for those
who have only limited knowledge of mathematics.

6. Siddhanta - Tattava Viveka by Kakalaka Bhatt (1530 Saka) : It is a
good book on mathematical astronomy.
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Now we mention some books written in Kerala.

1. Deva Keralam, Sukra Keralam, of about the seventh century A.D.

2. Sarkaranarayaneeyam, by Sarkaranarayana of the ninth century A.D.
This book refers to an astronomical observatory and its instruments established
by a contemporary king Ravi Verma.

3. Venwaroham by Mahadevan, discusses trigonometry and planetary
motions.

4. Karanapaddhati written in 1431 AD.

5. Sadratnamala by Sakara Vaiman, Written in about 1530 AD.

6. Tantra Samgraham by Nilakantha, Written in about 1500 AD.

7. Yuktibhasa by Brahmadatta, Written in 1639, AD.

The last five books are in verse form and give infinite series expressions
for sin X, cos x and tan x about two and half centuries earlier than in Europe.
The series known as Gregory's series. For tan! x was also known in India more
than two centuries earlier than in Europe.

Since astronomy is a practical subject, its success depends on the use of
instruments. Ancient Indian astronomers were aware of this aspect and designed
suitable instruments for astronomical measurements. In almost every book on
astronomy, a chapter was devoted to the construction and use of such instruments.

The earliest instrument available in vedic times was Tirya consisting of a
quadrant circle with a movable tube through the centre and resting on the arc
of the quadrant, which is graduated in degree and minutes. Through the tube,
the heavanly bodies were observed, and the angle made by the tube with the
vertical gave the zenith distance called Natansk and its complement unantash
or attitude. During the Vedamga Joytisa period, a water clock was developed.

Chapter XIII of Sarya Siddhanta discusses the construction of an auxiliary
sphere, a Sankuyantra or gnomon, the Cakrayantra, Mayura yantra, Vanayantra,
etc. Brahmagupta discusses, in Brahmasphuta Siddhanta, seventeen instruments
by which observation could be made. Bhaskaracarya gave the description of an
additional instrument called Phalakyantra. Another instrument called Dhruvmrey
Yantra was devised by Padmanabhan in the fourteenth century. Yantra
Cintamani, written by Cakardan, was a separate book on instruments.

An observatory appears to have been constructed at Ujjain of Avanti; it
may have been at the same place where the present observatory stands. Another
observatory, Man Mandir, was constructed by Raja Mansingh at Varanasi and
a number of instruments were added to it by Raja Jai Singh who also built the
observatory at Jaipur as well as the city Jaipur around it. He described all
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instruments except rasivalaya for which an effort was made by garrel in 1907
to reconstruct it. However in the process, he changed it completely. Raja Jai
Singh also built the observatory at Delhi.

3. Assessment of Ancient Indian Astronomy -

We start by giving a quotation from O. Neugebauer's 'A Histroy of Ancient
Mathematical Astronomy' a scholarly work comprising 3 volumes and more
than 1200 pages, published in 1976.

In spite of that pioneering work done by H.T. Colebrook (1765-1837), G.
Thibault (1848-1914) and others, the study of Hindu astronomy is still at its
beginning. The mass of uninvestigated manuscript material in India as well as
in western countries is enormous. May it suffice to remark that many hundreds
of planetary tables are easily accessible in American libraries ? So far only a
preliminary study of this material has been made revealing a great number of
parameters for lunar planetary tables.

The Planetary tables are of great extent and based on methods so far not
encountered in western materials, the basic idea being that the planetary positions
are computed for a whole year as a function of the Aries. when these methods
were developed, we do not know, the extent texts suggest the date of the fourteenth
century AD.

This statement clearly establishes the need for a massive research effort. It
is a testimonial to the originality of Indian work on astronomy.

There is a feeling that there has been some Greek influence on Indian
astronomy, and two of the Siddhanta's show this influence. However, the Sirya
Siddhanta's which is purely Indian is far superior to them, and this was entirely
due entirely to the great mastery of ancient Indians over arithmetic
and algebra. The Greeks were superior in geometry, but astronomy
required computations, and therefore the Greeks were not proficient
in astronomy.

The independence of the two developments is testified by the fact that the
parameters used are different; the methods of correction are different, the styles
of presentation are different and mathematical backgrounds are somewhat
different. Moreover, Indian astronomy was influenced much more by the needs
of astronomers, Ujjain, the important centre of Indian astronomical activities,
was taken as having zero longitude.

Astronomy is a practical subject, and truth in this field is obtained by
successive approximations. The Hindus were always ready to give up the methods
which gave wrong results, and were prepared to improve them. Starting with

Panca Siddhantika. each succeeding work gives more accurate methods than the
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earlier ones.

Indian astronomy ultimately exercised greater influence on the development
of modern Western astronomy, than on Greek or Babylinian system, because of
the influence of arabic astronomical works on western scholars. Of special
importance in Arabic astronomy was the Khandakhadyaka of Brahmagupta,
written in 665 AD, and it known to the Arabs as the Al Arkand. Paramenters
from this work and Indian planetary theories found their way, through Arabic
scholars, in particular through Al-Khwarizmi, into Western European astronomy.
The use of the zero meridian of "Arien" (Ujjain) is the most glaring example of
this influence.

4. Brief history of Ancient Indian Mathematics -

(i)Sulva Satras : There are seven Sulva Siatras known by the name of
Bodhayana, Apastambh, Katyayana, Manava, Maitrayana, Varaha and Vishuta.
They belong to the period 800 BC to 500 BC. They explain a large number of
simple geometrical constructions imparting knowledge of the following theorems:

(a) The diagonals of the rectangle divide it into two equal parts.

(b) The diagonal of rectangle bisect each other.

(c) The perpendicular, drawn from the vertex of an isosceles triangle to its
base, bisects it.

(d) A rectangle and a parallelogram on the same base and between the
same parallels are equal in area

(e) The diagonal of a thombus bisect each other at right angles

(f) properties of similar rectilinear figures

(g) The theorem known in the name of Pythagoras i.e. Pythagoras theorem
states that the square of the hypotenuse is equal to the sum of squares of base
and perpendicular. Irrational numbers were first used here and the approximation

to /2 was given. Problem in the construction of alters which required the solution

of simultaneous linear equations in integers were solved and illustreated.

(ii) Jaina Mathematics belongs to the period from about 500 BC to 100 BC.
It gives elementary formulae for mensuation, approximate values of square roots
(eg V10 Correct to 13 places of decimals), approximation of \ 10, some concepts
of infinity, laws of indices and the formulae for permutations and combination.

(iii)) The Baksalt manuscript, found at the village Baksali near Peshawar in
1081 AD, is believed to belong to the fourth century AD. It contains problems
on fractions (method of false position), arithmetic and geomertic progressions,
solution of indeterminate equations, approximation to surds, solution of quadratic
equations and simultaneous linear eauations.
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(iv) Aryabhata (476 AD) gave the algorithm for finding cube roots, sum of
squares and cubes of natural numbers, approximation of 7 by 3.1416, mesuration
formulae and tables for sin 0.

(v) Brahmagupta (598 AD) solved the indeterminate equation Nx? + 1 =
y? in integers, gave the sum of geometrical progression, determined the right
angled triangles and cycle quadrilaterals with rational sides, gave interpolation
formulae and the formulae for the area of a cyclic quadrilateral.

(vi) Mahavircarya wrote his famous work, Ganita-Sara Samgraha, 850 AD.
It contains problems on arithemetic, on quadratic equations, on the gereral
formulae for cube root, on unit fractions, on construction of cyclic quadrilaterals
of any given area and circumference for the ellipse.

(vii) Bhaskaracarya (Born 1114 AD) wrote siddhanta Siromani at the age
of thirty six, which was in the systematized mathematics known at that time. It
gave formulae for surface area of a sphere and its volume, volume of frustums
of a pyramid, problems on permutations and combinations, problems on quadratic
equations and indeterminate equations. Bhaskara also gave some results which
show that he could almost have discovered the calculus.

(viii) After Bhaskara, new mathematics was not searched except in Kerala,
where a great deal of mathematical work was done. Ganita Kaumudi by Narayana
Pandita of the fourteenth century, and the work of Madhava, are pioneers. These
were followed by Tantra Samgraha and Aryabhatiyam of Sankara Variyar,
Karana Paddhati, Drgganita and Kriyakramakari, In these works, series for sin
X, cOsX, tan’'x, etc., are given at least two hundreds years before they were
found in Europe.

(ix) The result,

L P2+ (n=1)P 1
lim —~ =
n- n’ P+1

was also given by these authors. Karanapaddhati gives the value of correct
to 10 places of decimals, and Sadaratnamala gives it correct to 17 places.
Nilakantha also clearly stated, in about 1500 AD, that the ratio of the
circumference to the diameter can never be expresses as the ratio of two integers.

Hindu Mathematicians in ancient India were highly influenced by the Greeks

at an early stake and by the Chinese at a later stage, but they also contributed
a lot to the development and research of mathematics.

The nature of mathematics is two-fold, On the one side, it deals with
quantitative relationships between sciences, etc. On the other, It postulates and
seeks to carry these theorems to their logical conclusions, without any practical
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use, From this point of view, mathematics can be considered as philosophy.

4.1 The Decimal System -

The first of the main aspects of mathematics has its origin in the counting,
weighing and measuring needed in primitive trade. This seems to have included
the invention of the numerals that developed in the Hindu - Arabic system, and
the zero, which made the place value idea possible. At the time of introduction
the numerals and the zero were not rated as being of particular importance.
Other systems of numerals were in vogue, and these were apparently quite as
valuable as the ones from which our familiar symbols were derived.

The most important fundamental contribution of ancient India to the progress
of civilization is the invention of what is called the decimal system of numeration,
including he invention of the number zero. The characteristic feature of the system
is the usage of nine digits and a symbol for zero to denote all integral numbers,
by assigning place value to the digit. This was known as the Decimal System.

A well-known archeologist, Dr. S.R. Rao, has professed a new
theory, that it was the Harappans who gave to the world the decimal
system of measurement and the use of gold as a medium of exchange.
Dr. Rao is of the view that harappans produced gold discs which were
made in a particular ratio of weight. The unit was known as gunja,
conforming to the Suvarna masaka referred to in the Arthasastra. The
gold discs of various sizes found at Lathal and hitherto mistaken for
pendants, weighed exactly 50, 100, 2500, 2750, 2800, 2900, 3000,
3250 milligrams, thus indicating a decimal system.

Dr. Rao claimed that it was the Harappans who introduced the decimal
system for linear measurement and for weighing delicate objects like gold and
precious stones. The divisions marked on the Lothal Ivory scale in decimal sustem
the smallest known in the ancient world, each division measured 1.7 mm.
However, the scales found at Harappa, Mohan-jo-daro and Lothal were all
differently marked, but were interrelated, Dr. Rao Said, "The vast structures,
such as the dockyard at Lathal, were well proportioned in terms of the Lothal
Linear scale, the Harappa pan measurement system was continued in later days.
The ten division of the Lothal scale were equal to one angula mentioned in the
arthasastra." According to his view, Harappans achieved "Great accuracy" in the
measurement of fundamental units of length as well as time. The smallest unit
of length was 1.7 mm and that a mass was 50 mg.

There is also a school of thought, which believes that, in spite of lack of
direct evidence of a great deal of mathematics, the high level of Mohanjodaro

and Harappa civilizations with well-planned cities, pucca houses with ventilation
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and a highly developed irrigation system could not have been possible, without
a corresponding strong development of mathematics.

4.2 Numerals and Zero Symbols -

The profundity of the invention of place numerals is understood only when
one realizes the difficulty of marking progress in arithmetic using other systems,
such as the Greek systems of numerals I, II, X, C, etc. The Greek method of
representing numbers by geometrical segments, and the slow progress of
mathematics in the West, before the advent of the Indian systems in the West,
are glaring examples of the handicaps which the people were realizing, because
they were not acquainted with the Indian decimal system.

The importance of the decimal systems of numeration can best be appreciated
in the words of Laplace (1749-1827), one of the greatest mathematicians of all
time. He wrote "the idea of expressing all quantities by nine figures (or digits),
where by is imparted to them both an absolute value and by position, is so
simple that this very simplicity is the reason for our not being sufficiently aware
how much admiration it deserves".

The invention of a symbol for zero came time after the idea of a zero becomes
common property. Thus the men who devised numerals and a symbol for zero
did a great service to civilization. Neither the names of these persons nor the
period when they lives are known with identity, as it was not until the numerals
had not been in use for centuries. Limit was also become the history of
mathematics in India reached the stage of preserving the names of important
contributors, much later.

In an article in the American Mathematical Monthly, Professor G.B. Holstead
shows that the zero existed in India at the time of Pingala's work Candas-Siitra
a work on prosody before 200 BC. He remarks : the importance of the creation
of the zero mark can never be exaggerated. This going to carry nothing, habitation
and a name, a picture, symbol, but helpful power, is the characteristic of Hindu
race whence it sprang It is like coining the Nirvana into synamos.

No. Single mathematical creation has been more potent for the general on
go of the intelligence and power. In fact the zero symbols was used in metric
by Pingala (before 200 BC) in his Chandas-Satra.

5.Concluding Remarks -

(i) There are many difference between Greek and Hindu mathematics. In
the first place, the Hindus who worked in mathematics regarded themselves,
primarily as astronomers; consequently, Hindu mathematics remained largely a
handmaiden to astronomy, where Greek mathematics attained an independent
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existence. Also due to the caste system in India, Mathematics in India was
cultivated almost entirely by the priests. While in Greece, mathematics was open
to anyone who wanted to study the subject.

(i) The achievements of Hindu astronomy are impressive, but these became
subservient to some extent to astrology. After the invention of the telescope,
western astronomy moved repidly forward. However, most of our calculations
are still based on Surya Siddhanta. We have to update our ancient calculation
algorithms in the light of modern developments in observational and theoratical
astronomy.

(iii) Indian astronomy did not get as much recognition abroad as it should
have, partly because of prejudices of foreigners and partly because of the
vagueness of its predictions and lack of sufficient efforts to explain these lucidly.

(iv) Efforts were not made to study the development of mathematics and
astronomy in ancient Babylonia, Egypt, China, Arabia, etc. to find out the
interaction between India and other civilizations.

(v) It may be noted that we have not included sixteen sitra and thirteen
satra ascribed by Swami Bharti Krishna Tirtha to vedas. According to Swami
ji form these siitras the answer to every question can be obtained in one line
only. This is because of the fact that there is absolutely no evidence of these
sitras being part of Vedas or having influence on later development of
mathematics in India or in the world.
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5. STgHdHIR S, ARIAT IuTETE
6. Sl AT YD, feai! DHINTEGE
7. 30 3RaeT ¥, SIAYR AT
8. Sl HgSHIS, g 3
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18. S TH.%. A, AU, 3R q&
19. 371 3BT I, TR &
20. ST B, TR qg
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Ajit ! what a wonderful magnificient place and staff. Surekha Mishra is so
charming and endearing, Congratulation and just go doing what you are. May
shiradi Sai grant you all that you need for all things, Love

- Ranju Matkar

3/A, Maya Apartments,

25/1, Ashoka Road, St. Thomas Town,
Bangalore-560084

ST TS B A1 AT TAT I T G - Trg oAl &7 uq §IE | I
G Y€ MY b H AN BT bl NI DY 4 g3 U foold 81 IoT |
- §d AR AT
95-T, §o19a’ Ty
ST RIS & U, §IIR

HARIG ST &1 ST S<ATH BT HRUT BIAT § | U ST1d DI S ST DI UTH BHRA Bl
qouTef HRAT AR | GEADTAT SHH BT YHDT QT B & | §AD JIETT | St o
3T IUT 1 3R A EY |

FaP< SIUIS JRADIer 1l I8 3T ATEH & | RIS ST UTH R & | 7
St H*4eh ST UTH R 3ATcH hoTul Y |

15.05.11 - g IR

Thanks so much for a wonderful visit. I really enjoyed borrowing the library
and meeting people related with Jain community here in Indore I fell fortunate be
a part of the life of the centre (Kundakund Jnanapitha)

- Dr. Whitney Bauman

Florida International Univercity

1342, Diexal Ave.

H. 205, Miami FL (USA)

08.06.11 wbauman @fiu.edu

Am amayzed by the unique collection and the Jain's knowledge.
- Dr. Deepa Vanjani
Prof. of English
20.06.11 P.M.B. Gujrati College, Nasia Road, Indore
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1. "Experiment on Water-Aura" by Jeoraj Jain : The
author has relied on Kirlian photography of Aura which is
yet not recognised authentic scientifically. As a matter of
fact the Aura is not at all any index of the property of any
object. Aura is the result of high voltage electric field on the
photograph of the object on the film. Once the photograph is
£ oo taken the contact with the real object is shut. Aura appears in
' == : the photograph only if moisture is present and in absence of
moisture and also in vacuum, it is not there. Obviously, the Aura is only the
impact of high voltage electric field and has nothing to do with any property of
the object under study, moreover the electromagnetic waves emanating from
the object are so week in comparison to the high voltage field and cannot have
any impact and the contact with the object is already shut when aura is
photographed. It appears that the author is obsessed with the practice in Swetamber
Sthanakvasi sect of taking 'Dhowen' water which contains remnants of food
which is definitely the breeding nursery for germs and certainly cannot be better
than the water from R.O, U.V, and filtered, in purity, free from all sorts of germs.
It is his bias that he wants to prove superiority of 'Dhowen' water by pseudo
scientific jargon which people generally do not understand. I challenge if he can
get published such article in any international scientific journal. I request you to
desist from publishing such articles in the prestigious journal, 'Arhat Vacana'
without getting it evaluated by some reputed scientist.

1> ]
o X

2. "Adhunika Jiva Vijfiana se pare Jaina Jiva Vijfiana" by Prabhat Kumar
Jain : The learned author has tried to prove impact of karmic load from previous
life or the Karmanus on the functioning of genes. He has vainly dabbled in
chemical structures of chemicals, the nucleotides. He has himself agreed that the
functioning of genes is conditioned by ambient environment which is scientifically
well established fact and there is nothing new. He has quoted the results of the
experiments by the pioneer genetic scientist J. Craig Venter, creating the living
cell in laboratory which only refutes any impact of Karmanus and surprisingly
the author has not mentioned about the structure of Karmanus and how they act
or interact in functioning of genes. The genes and their functioning have been
very well researched and documented which satisfies the required scientific
scrutiny. The functioning of physical body can all be explained by genetics and
is 'terminus techniqu' and there is no need to stretch it further to Karmanus. The
vulnerability of the off-springs from the genetic traits of biological parents has
nothing to do with the karmic load of the off-spring as it is the result of deeds of
the parents only.
S.M. Jain
7-B, Talwandi
23-07-11 Commerce College Main Road, Kota-324005
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