AT A afngare-gag’

—STo AAFITT FIAIITLER

qegHTAIT AILAT wforg F fawm ¥ wgrEAiwand gq sfuaarmag’ F1 fafose sam g S o fammm
# gfagra fawa®s 747 ¥ quteq eaq A fearaar &1 (STEW F A o #wad mifgem "o [1]) ) zad"w &
AU Hv fagg-aeq w1 fawqor quar geaisy geqa fFar aav § 1

AT F A F7 agq 9 TSI IINSH § | TqIH g A9 STeHHA, TR AR Avar-frar
a1 Tel & fawg ¥ 3o adl fomar & | fvragreaag’ & 9g® wewmd ¥ s@w A fAy T qmEE F1 garae fwan
A fred &7 814-815 ¥ %< 57 877-878 aF wraw favar a1 1 wfF wgrdix § wigsy # 3o wwa #r awerar A
FTRAT 96 F1 § Fafd WY SATT 00T 1 FFAT @ 5 T A7 A A A+ wanedt F wew #gd R (o @@
afger & [1], [2], [3], [6], [7], [8], [9] ) 1

ag g1 wfew & {5 agrdi wa & o W § <@y 9 sfuden fagry s afor s &1 framel aas
g1 zaFT wwag g afeemrag’ # @ F afvfea I o= argfafui ¥ wuai #7 sarear 991 39F g9
g ¥ feg g § o fro wiee § wew g ¥ aga 90 AT | W OO0 F qu7 H O % 78 o & F Agrde S
o F Fardy ¥ Y wgera: faw wrew § afus gafaw &

oy ¥ siwafoa aar J@mifoa o8 awg § fag wg §, a9 & drsafoer qur dear fagia & o
AZI-H TEAT TT IFHTH STAT AT § 1

arforgareaag’ F fawwar ag @ 5 ag quaa afoa &1 49 § 93 agrEic ¥ @9 % st ¥ afug v
iy f el H faer fear &+ wgrdI & agy A e ¥ gq@ faw @ el § o IR dRaw
Trew )

wgEraaTd & faaw, SEEee st g aq fro § ave g zad off 98 § 1 gw afe ¥ ag 9w sdw
qETITA AT, A AR rren wdt § FaeT 4y & Fs e #7 waig freaer feay strav o7 o

wfor & sifusier wredha oot & @7 v @R F—aew wir e fraw o g Y 9 4 @@ §; P
st fora® st A7 wat auy S<rgIon FY 39 a<g faar qvar & fr ofwaw o svare g o ofg o qadt st #F Srr
& oIt & 1 qEAF WO AV AGH-A9HT faaward @i E 1 a7 w7 A4S W 9 § giav § faed o A e 90 w7 v
2T T oAt g 1 afora & fag, anfew swogr adi fag ond §, denel w1 wedt F gva s e s 3 gay
W § ol & gfqdgl (wdf) s gErgeen £ vl av afgws & w0 ¥ fagr qrar 2 27w F fEY wr A
AT Frar &, Tawriory F st # Jwifay oft frw @y 1 Sfew wm F v F @ g ¥ faega g a9 sargor faw
ST 2 AT ATy W o we Al & qa ot ggeer ot ’

AT & Jo0 § A spemry qar 1131 377w § 1 38 § 452 wonrw Fraat ¥ § qur 679 saiwi & gIrgow
FuT yeA frm w0

*x dfwea wdarg N sisrha & g7 6t g17 farmr &

¥ stren fwrd e



arforaTag HeAgANT Wi Tfoa & gt § q9" 99181 @H OF T ag & fo sad sarawe ar
afw WEd I+ FT 3/5at W | gEU FIL0 4g 2 Fr agraie 7 fraw afaw fawqre ¥ faw &1 avwer st & afafag
weraT A faftree afefeafadl & fadr smr-sraw fraw W RQ & STt o7 aeefl § =y faorct

Fearelt & fad wqad wea-fag 2@ 9% §—

O—3TsTa

1—s%

2—%, &9

3—afi, forg & 9%

4—ATTT

S5—srreitegat, aro

6—=

T—forgy, o9

8 — ¥, gfea, famg, @ik

9—g=aTy, Ug, TETE

TE WER-AUMA FIA TEATHT K1 30Fd F F (97 ot | g8F T0 0 T899 G FIAT @9 & | TH qo=AT F7
guAn * fay =T ardiy arfgd, g7 o= (AAF T A60 q3g TEAr JEws qr

AT § o1 FT qgT FHT TATT G0 o7 | A7 TH 779 F A1 & Ffawie 520 § wforqmnes £ goray
¥ wErfluwE 7 38 gHre faar g—
aifes dfesd afy qur avnfassty a0
FEIEIT  qIF  GAFATISAT |
FHIAIATER T A7 ATEHS AT
qIUES  qAr FI A ATy |

WSHEFTIET'EW AHATH LMY |
EF»FTT‘T“TGT gay - gEq@  Afod 97w

qzﬁfmh g wgav{a’r |
fags =gt 7 gEAtEd fg aqu

AR @ AT gegreaTaaicfag: |
waﬂ—m‘(—mfaa‘f%qrfaarfam T

SATTETOE T gaeT %Tvﬂa"aza?‘mzr |
ST S HTOTTET geawr  afma

atsr mfora

depd ¥ 1w afuq & fag w5 4 g 1 99 § uF § semww afog satq s wfe aﬁ'T TOAT #Y FAT
sig wfor &, fad sqaq oo ot $27 £, w1 Tl £ 707 1 S g

w0 gete & O fraw o g & e § o fae 8, AgTe A g wa ey § —vaft wmor
wfe &1 o fer & av g7 fer Ay g xofer F qom oy st a0 o= frefor frar s @ st @ a7 afn § gy

9% s St dmew St wgrw afware ae



afs @ ¥ ¥ uF ufw g7 €1 o7 gady =W & wa wor wwat ¢ ate gw afw i wmw fr oA Bar srg A

S IF HAC F FUFT AT [9,1,50]*
«gY Fgor AT g iy ST AINES FAA: O AT g7 27 | g ot 5@ fedy wfa & ga@r g ma aw
strr g srafs faet wfer & gers s are o afr g7 & S & 07 [9,1,51]
g9 AV |0 TlErE) &7 a1 o T g ) 59 a1 F AT FAT: g9 HT KA g1 & | Aiw Hwor aflw wr qw g
i FafAT gaF FmA A TG T AT AFA | [9.1,52]

T ALG T F%, (a7 agreT & a3 & qredrg afoqat J o fax £

famrm & sfagm & o dearsll & gawgw oo S a7 “aforg & Tt speara’ F 157 o3 # fraar
T IR H 0T earel & g o7 qer & frgw ot fag o § 1 gwW ww dearsit F fAq | wsw F1 g fwar war g
foraraT 919 §—For, 3uY, FH 1 g9 gfee & DT wTarel ¥ wew gArT & § | wTa F For dearedl A qEAr av &7 e
fors wranfsai ® g€ ) a<g, 7z eosz w9 ¥ AL Far o7 AwAr § 5 w0 FEATd WA Afrawi # & 3 § ar 9 17
< & 739 foar

Haxw afiwIn

sfaera, wfa, Fea w1 STl ol F ST FT g H@ @O A1 I9% fw T gud g @F qhF 5
IYFT fHUT SIAT & | SAAF THTL & AT T REAAT w1 gof srwra afwr aror Was afiweon o qeg & Faw qaar g1

TR F fau— oty fadr ”(FF?T%—;—; —i~~31~; —;—3’ —]—'—1—3 . -61— AT FT ARTET —ga\tagrrﬁnarmg i

[9,111,108]
59 99T 1 Ffeqq fraw & fagia ¥ gor fFar strar & 1 comia i #1 1 AEST ST A0 H1 AT Frwaa 1
Tifew | 7 afz e 1 59 w1 Aee § frwrta fear stre a1 a8 s af wreA FeSrasdr g [9,10107 ]

us sfeqa frae 1 fagia 97 w1 0 Saga & 1 ax=>b ¢ ¥ FHIHTN & 737 of g7 §; faqasz
Faf® o fawil &1 FWa ‘@’ 811 3 feafy § x, & &0 § ag gear T 1 aFdr & o1 o g qoer g1 afy qufrwor
ax;=b, g, TV T IH THIT T :

xlb
1

ST fraw qzadt uza 9 gddva afrg arfger § o faay | qradl-sadt wasd § aamer geafafy
7' § Ty gRearst ¥ g 3 qu § st awwor ax +-b —p A¥r § 1 afx FHEIT an, +b=p, F, A IAFT gH

X=X —i—p Pr gy [5, 955 371]

arsg wqw (10, 11, 30), ssrgea (11, XVIH, 43) safa, sew fadta o amao (6, searg 2,
%3 40-41) 7 famfafes faxw aFwon #1 ga # & fog e § . —

ax—+c=bx--d
T T fHa7 59 TH7L T -— g% Fwra Afw avar fasw qirEwo b ’r‘a'q'("ra w4 & fag g w937 F sae
1 afs ST 9= F QAT F g § Forsrfora fvam s At st wifw AreA FoST AFA G |6, et 2; 963 40|

x (54 St +f?) +m=ux, T8 qC ¥ FHHIT ¥ T TH AT G AT

q. off gwo TIrETd F qEw F g AU A qIAE F AHA & § ) A0S —HATo

s arex faem| - Cow e )



. 1 . 1 .1 N . N
“afe & @9 F o T STHTA & < &5 qrT §, T F1E ¥ o T o 7 grar feard 2 wr g ar
Fd 9 FY FraTE FAT AT 7 [9, 1V, 5]
=4 ¥ T g9 /ST 3 39 gw e g o—
m

a c e
1~—(—b+ a +...+ 7)

X= [9,1V, 4]

. 1 ~ 1 . -~
S T FA A T ww fean, oAy awar o, AW TMFATY 7 GeqF F [T VR FT FAMW

L LoL o qeE ogAT 7 &% gy 3 o faw ) foy {afwa fwer F yew @@ A7 avay g1 9g ATAI €1 H

4 3 2
HEqT FATY ! [9, 1V, 29-30]
zo we %1 fAvaifeg WaF afiFw aU gor fFarJraFar g -
X—ax—ay (x—ayx)—a; [x—ax—az (x—a;x)]—...=b,
Y T97 F) g9 HT F fora mgrfrrme ¥ faeafafas faw o g —
b _
* [9,1V, 41]

T (1=a,) (1—as)...(1—an)
e 9F R F ¥ 91 g LA ¥ fog &7 wwma fwar qre  Was anwon 7 qglfa sa@w § arg
AT G -
«qfz 9 #g T 7 ¥ &1 qex 107 (4&) &; 7 Mg AR 9 1 oA g 101 (F), a1 e f o Aig

1 1
A O A F1 qeq Fq1 R 2 [9, VL140--—142 5]

i ¥ qea w1 afa x a7 QW FT F qe@ w7 p q1 faratafaq FAHO A9 AL —

9x-+7y=107
7x+-9y=101

A GHIFTO T AT &F 5 THIL G0 —
{ ax-+-by=c
bx+ay=d
wgrEAraAT #Y gfa 9T sy oF T geA A9 faar war g
wgper Gl ¥ siferra gear & guir B i g & F afywaw g T § v 1 gAqw dear § qow 5y
T FEY F FAGH qeT FN TTAT AT § | AT FT AGFRTH AT G BAl K HOAT F A7 & Aqe ¥ fawfag w37 9%
faFaw Gl FT AT AT AT & | AT FAT T A0 £F FA1 1 G & geg F faoda w1 & g @ a2 ww@ §ia

»” 1
2 [9, V1, 139-]
TYHT T 57 AFL§ —
__ ac—bd __ad—ybc
T oaa—pr T a2

so AW it I 3t Ao afwarm w°a



w3 ALUTH & TS qear 270-272 %— # o True e fram war § 0 oqat €7 A & wHa OF a6F F &
wiit & At & o gwwar fwar o 9gd ¥ gud wer e oaft greva o e @ g ad S g Tl @ e

IgF FA 9 F gre S g€ afw w5 %—g‘m’#gqiqﬁaaeaﬁ Far fF afs gearer gt ST 1 A0 99 A

S e 3 . e e . .
g¢ ufwr 17 sfix ga% gra T & qrg < St g afe w5 7 AT A el s w0 12 @ g

faeey 1« wew wrfas &1 fraar-feaar gree fasen 7
A7 arfeswt #7 afedi 1 x i y A g feafafes awwor a9 § —

{x ——'2_ y=12
S
Ly —3 x=12,

AT HTATAS
[
}L J’—-—~Z— X=m.

AEATTATE F AT W 9B FT &§H T ARG —

*= (C+£§iiﬁ3+b).c m [9, VI, 268%—-— 269 %_].
d (a+b)

Y T @rhd—(c+da"
T FFTT HT g5 wew< fgdlvm F waq F o foar o @ cow safw T vy G oafz gaaa 100 way &
ar # gAYy AT AHI grargmigge A sgr fFafe qguaA 10 oo Y T & qud B A R & JEIT
el & qra faaer o o 7 [1, 983 137-138]

T F 99 F 6-F AU H IS Hedr 90_21- — 91 ——;—-‘éﬁroug freafataa ye7 &9 s 19

feE aret | aHrETal AT ugfa § g9 glar g |

SHATX, ST I AT, STAF 3 A0 HFT G 294, SAN FT 399 AT AN w5 97 1 o qwe
¥ WY A oredt & 7 aqret 5 76 o7 ¥ frad o @OEn fawd aw &7 & 3 AT AT A F 6 TAv sifeen g0 07

g3 & g & faq afwn 3§ 99T E —

5
|r3£'x+'§‘y+’.7z=76
<
| y = 3z
L x = 6z

X, y, z-FAM: AT, ATT AT AT A7 qear qqd § 1 9 1@ 9§ QA qgF FH Tfw a1 qaTHIT 7

FIAT ST FHAT B 0
228z =}2660

. . . 2
T4 99 F7 I T —FA QT WA GAL, w9 HR S A oF@w www 70, 35 IR = g

w7 wr=a faard =2



g g Ty
wEETUd & g7 ¥ fgena quiwor qv s & A sewrw A &1 6T S %L wwAl w7 g daer fywia
FHHO T A A FA § (6 G 1 T AE FT OF G F: ST F qT FT 4i WO S W og, 15 &
adl & AT AT A Iz AT 3 dEA F w5 AT §, T@rE 9% 1 2 Y deav aar £ 77 [9,1v, 34].
H3 # 3 F¥ geur x Amad o famtateas a@sor g g

% x + 24/ x +15=x
a -
B X+ ev x4 p=x

( 1——-—;) x— ¢ % =p
wgrdraATT 78 feana @t o fasafafas fan dga s @ & ¢

v & TOTE & ATd W AT wE a9z F1 faer fgg wwd § frwrfaw wwam anfgw ) zw owwRATT g
9% F I F FA AP T FAAA K A7 qoH A ArgA7 A0fge ) @ afw Fr a0 § wwia W @ g@ g qwiw wy
g wea A Afa afr g1 [9, 1V, 33],

z@ faam & AT g 37 THIL fAswarm ¢

< / Ie 2 2
5 <
. . VA T
- 1— 5 1— 3
T s grar & fF sarrd 1 i arq o 5 foorg @ & @ e @ &1 Awrwre ggasTardr
(A 860) ¥ 37T 3/ W 9¢ (9T Y@ & & 99 F71 ST J1Q A7 T27AT AT [6, @S2, 753 75).

93g FAFLT & T4 H AT & T0 a1 A F7 Ivg & g |
Star fF 9gsr g ST IET §, AEETTATT F AAAAT F g AT ATHA ¥ | F@wr Iwaw fawfafaq g
#1 g F¢3 F Fraw ¥ fpar qar g -

. . I _. . - a -
“HiR ¥ AT AT g T, ST SqAT E dear & qomw fRar gATr g, wtw F QT ¥ 31 g A9 FT
_;_ at 9, &7 &F g%t § O GRar germ ser 14 w3 F ary gt ¥ I3 T ) W a7 g9 geav amn § 7
[9, 1V, 59]
T F1 #7= dear afs g x A F qy fyefatas giwr gra giveo—

x X 15x 15x 4 ldesx,

16 16 © 169 169

ar g =9 W,

a ., ‘_"
= o x2 e x + p= 0.
b

&3 AT »} TITAN St wgrrer A ar



Tq q<g & GUIFT F1 g9 HA &7 AN & — 797 G Hw § fawrfaa g a9 9 9 F A F Aq< L3
z@ &< 3, o1 i ofw & fasnfr &1, sont Fear omar § 1 gEd T w7 w ¥ Frenfaa o gT ¥ Sigr ST S ST §
gqeT ATeT & srTa ufw g 17 [9, IV, 57]

= a%E,

| b T
. = ai’\/(7~4p)7z"
2

F® afcfeafaal # qafs fomg shs & 41 @ $15 ¢F 97 ¥ F ITF A g g, AU
Fae adr g 7 § Forad grar agt g9 W AT S Awar g

IESHAR FH & GHIFH

Fo 0l g & ot g OF 9 <rfor @ foma SO & I=9@T aWEwIOn F T fwwar g S
sarfaft g & 2% g Y AT FIA F {orQ FHFIT FTEA FIAT AT

S = aq”
FEr %1 g2 g, \/%%atrat%

nf S
qg= ’\/_a— [9, II, 97]

N—eTa & qar fawre & fagm wgrfrand & 7dt G § ) woeea: ¥ q@il 0 o T4 g8 = < s ot coanfafa S¢
HT 9gAT 92 3 F, FA TE1 BT WY 6 & A AWK & 4095 | snfafa S v e @ d U [9, 11, 102] 7@ g T
I & GHIHTT F G T § | "

3 X1 4005
x—1
o1,
3(x% + x* 4 x® + x% + x + 1) = 4095.
a7 avwen freafafes fan ¥ ger frar smar &1 aTee Ft age 9% ¥ fawfe w0 15T TIET § &
e ATT OF THTS "HETAY | 59 dear § faa w1 ar fear smom ad dear safafa S w g ger)”  [9, 11, 101).

areaa ¥ afs 4T F 2T BT x AW A1 p—1 G FT GHIFI0 7 THTE ERO

x"—1

a =S.
x—-1
2t wret # ager a7 ¥ Frarfaa FT 09x e 9uH qew 9T farfafea FHTHTT e FaT &
n-y___
x = x—;; =51

x ¥ FTA 9T AT 1 T2 9T ST GHF FAT 9 TF IHFIL G i—
"2 —1

x—1

x =35,

‘A7 wreq fagg 53



wgt A1 S g7 fraw o i S, 5,08, L Suy, F fawifoa forar san &, awwr fagiw & grw
STT ST TAFATE | IH TG H x=4.
AT STEATT & wAIw deAl 54-35 7 uF agd AT w99 fear war o owiwa {18 F W@ griadi F ear § -

g grfaal &1 ger %%m%aﬁgw F9qu =t aw gifwl &7 gean %33- F A & 6 U KT AN | 7T AfS

T wenT ¥ 24 Sz SiET S a1 afE #7 o gear A7 AW § | TG FSAT FATY 7
afz arw & O gifaat &Y go gear g1 @ = mw w1 freatatas qdvE=o greg @ar § -

~5 e
9 4\["'3"/‘*'6 \/—2—(}:-—9 \/% x) + 24=x.

HETATrET F ATHI F9HT g fAHre F g & Frara gHw Tl F7 avag JA7 98797 §

afs oy = x—9 \/ % x, &1 a1 faerma garszn gar

y—=6 \/-i_ y =2

48
1 = 60; Y =735

yi ¥ 950 Y qg gHrweo § @ o featafag aRww s gar g

2
x—9 .2 . =60.
\[ 3 X

Xy = 150; x2 == 24.

3 48
—94/2 =%
x \/ 3 ¥ 3

Fqu ga Ag & 1 Faa x = 150 § YR 1
=Y ST F 56 § ww A fam A7 AW 8F A F IR G AT ) AN A uw fafewa gwawr—

oE F L ST i A Ao ¥ § 1 AT WO A o o T E wE R gy w4

TAT— BT 9% 2 1 AR F g 7 WA 91 W § Ty dear Y A F a4vay F Aty I 4071 g@F srervay
T § 56 gu< o § 1 3w oy qae Y
A< W FF dGAT FI x HIAS T FATHT FA7T

e J5ET)
Y \/—‘2«[.»:—4 \/?2_ —8 '\[i%< 4 \/g)] + S56ex.

AT F FATL, T/ FHELT F7 #4945 g fia oy avren § feaar 3
X
oy x—d \[2

fura gdwor,

=Y ATt ot ImAaw A wFE sfiEaT T



_ 1 __
&, y—8 . .2’__9\/_“(_ /2 = s6.
oy \/10 2 778 Vg
4
afa = y—8 o) .
z=y \/10

—o\/Z =56
ar oz 9 \/ 5 56

#q ¥ x F1 A4 fawar 200.

S

wrdty wforg arfeen ¥ siwafog S e swifafs S FT oM@ T W) FH AW F IH AQIIRA
aR R AR gu; Sy gacd & sfasw § gafa wow, foad f sofafy 540 F @vrea frar o (579 g3 Fr
dear 2 o1 | 7EY 78Y, 5 a¥g ¥ sATiHia ALY ¥ AwrEe FAHIAN Sy 9T F7 Ieor@ A Y gewr «arforq & /Y sreava”
ER

FEY FT oA agq G Afvr F GEAFT qaqr AqATAGT F 9047 F uforq ey spsArai ¥ frwar 1 7 qo Ay F
FH-F A F f7aw o= 7w san afgs wrr § Sy ¥ 5 gaw fag F) swag”’ 1 & fanw g3 sqT ¥ faar

ST 4T |
SFfora S F TEAT FT GA FIA F fTUN AFAVAA F FTA TWIFR A —

a, 2 : [9, 11, 73]
n
S n—I1
o= — d (9, 11, 74]
28
28 _(n—1). d,
(=) [9, 11, 76]
ay—=
2
2
;:*—d —5- '—-20
d"—‘! — .
n—1 n—1 [9 11, 75]
-

st AT F Ay A 9= A degr qT@ FQ F frgw, o I 9@ F ACTAHT ¥ IAC A, AGIATAT
Fzmase iy § —

S— [’ii":'_l.arjua1 :|’ ", (9,11, 61]
—1)d+2a]" n.

s= le=D) = [9, 11, 62]

S—= (——-———a‘—;a" )'n’ [9, 11, 64]
el (4 e, d
2dS+ (_ — )+_—-

nea \/ 2 ad 2~ ¢ [9, 11, 33]

s g faend sY



fremfafas fraw aga & Tas &0 & aamar vy § 1 fedY oY gar arer siwvfog 43 ¥ 951 F =2 97 & fag
geqr | A1 Y § | g 9% & werd g o) Y g w1 @i Ay gEar o} | F saxw Fona ¥ fawrag 39 92 9 deqw
ST I SH A FT AT WT AFKT £ | AR 91 FY FA AT T A F <9< goAT | ag weAr, fry st 9 qear &
ot fevar snar @, 93T 1 dear F g9 F aua g g1 [9, 31C, 33]

Tqeed: Agt AgrAIa= snafag S& 7 a77 FTWE L

S= 2(2k-— 1)=n2,
kul
S. n=n*. n=nd.
sutfafg S8 & froa iz wew srdwg s agrw & o+t § /€ faag &1 swfafa =@ & awes stitae
famiad & faaw ga@ ogd vgrdI F fa¥ | 9% F1 =Ny A 9eF< fgdfig § T g9 IFR 75gq FHar —
Gny1=0a.q"
[9, 11, 93]
- " —a
S = =1
HEETUTE & 949 § 37 (7wl i ;A% fafqy sw<l & gaww 2 v €
dau fara
ws WA & 2185 wori% H fafag deavsi & @wg w0 w7 w1 97 foar 1@y § &t 39 w91 —

Cre n(n—1) (n—2)...[n—(m—1)]
n 1.23...m

z! fram & 3 sargew & foad & oF 5@ wFe @ — @7, Faw, o, ww i wifaat F fafag e F
forea greadar 7”7 [9, V1, 220]

TAT & g AT V& gy gargew Aa7 S Araae & |9 2y § )
dean sy aami ®1 ARTRS
B3 qEaT H AET T AT @A F AWk fawre F g fraw fay § ) wrefaw dean sgaan F et #51
AWFA T THL AT \—

” n
Y ke 2 41—+ 17 [9, TV, 296]
LIy} 3
dwafog =87 & 921 F auf F1 ArET ¥ —
. (2n—1)d?
;} [a+(k—1) dJ? :n{ [ ——6"'““‘1] (n—1) +az} [9, v, 298]

<& AT AT I A AGICw Sforeas ae



STfa® Gear J@Ar F g1 K AET T TR -~

7

\2
‘” P — (i) (n+1)2.

2 [9, vI, 301]
Faford FE1 & 930 F 71 FT AART & —
z[a +(k—1) d P=S a(a—d)+5%d, [9, v1, 303]

k=1

IHH S HT AT TET =Z0 & T BT TFHRT & 1

qget n TFTF dEaT gaar F aqr A G471 w1 (AT a1 oty w1 gew@  qowE 99w §F A AEAT
arifa &t swreda sr=eaf & wai # faaar 21 ag fafaat acfrata o fas & frafad, qufand e e s ain =
o Fra o | a1E H 39 fafual &1 @@ 9@ AR afeww gAq F afuq arfger 5 f faqar &1 7€y faag ae § sgx
1T AT & el § ¥ fwera §1 [4, g0 233, 255

aen fagia

et afasi ¥ 10 97 dearsi wv gaaifen fafy aqcs fas1 3dm vgd Ae guy ag & wfafoag gi-

FLOT H1 ZF TAFIAAT A0 | WA F ATTL G0 4T G707 F A7 FRAFIN FT 27 FI7 57 (997 70 76778 - —

ax £C=by [9, VII, 115—; , 1361 ]

g frarere 41 ag fafy srawg ggw, 3gqed T wren fGdta & faaai o smaifea &1 ag fafgat fagare-
TFF FeFAfa= £ qEaF & & ag F1 (1, go 144-147)

ararea fraAy & sarar Agrae ¥ o fafuesz afefeafaat @ g fAarey A fafy W@ qarg

“F1 A AT o A, fAET T FAwW: 16 A% 10 B, & A ArAr A5 1 AtFT 9 w1 Fqar [ qx R A
AAT 43 ) AT sy A QT FrAvar qav g 7 [9, v, 188]

ag wov faeafafaa atafeaa adiso § sgor arawar & —

16x+10y=4 (16+10)

agt x AT y &7 A qF FT A137 &

ATAT GHIHAOT 50 THIT AT,

ax+by=c (a+b)

aT,
a(x—c)=blc—y)
TAFITA R,
]
x =C+ 2’
—c b
y=C =+ b

T THIFIT BT A 9 FT fAa0 s gFTE - —

YT FT AT AAT-IEAT TATAL qTIG | BT A G & AT AR F F T faafag 575 ard-a1d ¥ oF g3
X T SIST 9T §1F S AT AT F1 AT G6at & 1 370G o4 qgren fray & 5 afy e3we gear w1 agel w7 § 919 v
qIAT /TR A1 ALY BT A A &L ATAT TZH FY I WIAA A1 FFATE 4 [9, VI, 189]

&7 sren fammd ce



sfawa, %4, f39 R §@ g@d 951 F 9\ ¥ fau smra o2f arer Was qoirswon wm § @ 9@ E0 @3
Ty & 160 & 1625 voiia! # 34 1 ywa & faeafafaq a@sw sqar g —

_a+bte+d

Xy Xyt xytxg=—— . agf a, b, ¢, d—aTa fimAt § | AgrAR F TTAR 3H W
FY T T AFITE -—

’ a+b+c+d

xlm‘““‘ 3 —a
a-+b+-c+d
Xg == ""_"_3'—"—”—'—"'b
o a+b3+c+d__c [9, Vi, 159]
a+btc+d

=y —d

AEHE FAF AR ARG g fer o gw st T g v @ wuw wgAnfea & qexy ¥ fw ¥y ey
Frami” § T x2+p2=22 ¥ afciy g 7Y v § | gu dean F g S99 9gw agnd i fR wgrde & sy,
= 79 THFRL Y —-

p2— g2, 2pg, pi+gP Tl p.g =6 deard § St fF gr<fiw ganfet & oY ager o |

gy A AT A<l § qF Argta aave [9, viI, 92.;_]

aHvEor X2 +a2=2" ¥ qft¥T g wErAR F FTHIT 59 IFLCE —
1/ a2 R l a?
o (57 ) 3 (5+)
a? a? i 1
@ gt Pt (9. V1,95 5 97]

agt p T30 d&AT 1

arwTor X2+ y2=c? F of 0T g7 57 9FIT gu—

iAo E=ph, ¢ (9 Vi1, 955,971 ]

P 2—p?, ¢
< GEAT p FT AT i 7 47 TAAC AT 7 q 1T g1 g2 fvspram

mé—n? 2mn_ 1
T © miin c, C. 19, vI, 1227]

qIad AU F 112_;.5 TTE § AETEIT 3 gHIEOT Joal

x4 yr=2z2 ‘ ‘
{ mx-+ny+pzr=rxy %1 gF & ¥ fafy aar$ 1 agt m, n, p, r(£0) @6 dEaT” § |

=5 ATATEATEA {1 AT St AEraw sifem uea



af i T, St fF x,2 -+ p =2, GANF T SRR g, T AHFTT TF FHL AT —
mxy+ny,+pz;=R

zo feafaq & gomaft 7 ge1 39 UFTL  —

R
lr x=x! R . X
l rX1)1 ™,
R R
{l Y= X1 FX
i VA— Z]-_~ R .
L rx,vi

et fafy & mgrdic Freafafes oo ga 27 &\ UF  Tad T AART IHE AAATT F IUATT G | IqHT
AT &7 @19 q@qraita”’ [9, VII, 115]

U AT FT AAGA I (AU F AT F JOAT Y | IqHT qG frad aqa g P

!
[9, vII, 1155
qge e § Freq FHTHTO0 FUTAT T THL § —
x2+y2—_—-_z2
2x-F2y=2xy,
ga] 9,
{ x24-y2=22

z=xy

a2—b?, 2ab, > +b? B qIEHTIREA FEATE AIAY g Tt THIHL0 JOMHT T T 0 THTT AT -—

2 (a2—b*)+4ab  2(a*—b2)-+4ab
2ab ? az—b? ’

2 (a®—b?) + 4ab
2ab (=55 (a2 —b2),

e FALEr ForreAy 7 FA,

&b a2+ B2 (a2+b?)
2ab ’ a—b?’ 2ab (a2—b2)

qgraY, |wiEn fFda T qrager ¥ % gzeRw fRd § o e et wma ¥ atafeaw adtEeo T &
JETELON & forg, WETAIT F oAATT SAFwfog =g F AMET 9 UgH 9, q81 T HEAT AT FLr F1 Aq< ;07 fwar v
|qFAT & | TM I F( g 3 ara ufwdt arer swfafrag a@iFoy & geq g

s= [+ 2070

g ®39 &1 faan | IFCE —

MUET F1 IgF (way 7 wraw §, S f5 oI w7 9o qm, fawfaa s G=e g'r #1 90T%T §

ey, gITY ¢ ST GEAT AT a4 TZAT 98 & | IIeq AAT F£A 921 v gedr F g @ fawifya, v fF 1§ g2
Tgr Y, A &1 HAJT wFATAT F 0 [9, VI, 78]

¥ areq faand =g



HAARA FT W

sarffa & swarm & arew & wgraw faay F R TGS HT AIT I FI FT GAT ATET—SATAGI H
srggEast % fam afars oo oy aurg |17 )

afera & arena fag, &5 sw @ argfaai @ affea € faad fasio, sqas @R 2% “Eret g a1
srsfaat wfed $1 [9, vin, 23]

Ta¥ qra ATEfaEt F wETe F7 fqFwer frar wAr § G, fawir 9 gF F G §, g S S AW F A
A% T@ret § Ay At 8 FHTT Y Siay & | avHr iy argfyat oY spfaa @ aucdt & ofvmel & sgEr fawm
it svix ¥ Y F—awaTg, AAGAE WX fauwarg 1 FgH« awarg, T aWAX Al a1, & Eadd aua sy
TT, I FTIT AT A1 AR COHATg A 1 W, AT, ATAIIN, FIAFA, (A9, SvAGLT, AT A9T AW
AT FI—ag % T@reAl & e srwtaat & 9w 1 [9, VI, 46 ]

TF 1T AGIET 7 TAF FfeaFe JT qard Arptaat F fag g qqrq

e A1 S o & afede dawa qid 7@ 71 fFaw 5@ 99518 g—faada qaell F Aimea F od
#1 TAHA, HAEI I AT F Aawq Fgwa g@Ar 210 (9, VI 7]

g A frE AR Fa @ F @vFd q@ F & fae aftawz g aq@ A FHA: 7 ARG —

a b+c
S=3- o

. __ atc btd

#1Y, S== 5 3

TAN S Fi AfAFT ATFT 0T FI F7 g7 77 F fagran w1« s an

zaT g F fag Aget 7 11 Ssgeor 73 € f590 & 515 59 9w g —

‘aep Fosyst Y arver sy, P ST S ST FT AT & 8 E ) FaTeY ST qfeAw aAeA AT !

[9, vir, 8]

“gY gHTA ATSAT AT OF s #7 wwrd qHre F q9rE g 77 &% 1 angrT Ay Aard § 22§ A 2 g o
s st aawT s g 77 [9, vin, 9]

“3 FAETT qATAT ATH CF AL T X7 GIAF AT GAT T AT 100 T 2, qTATTFT A9 F 8 IT A 3 e )
FA o FT AAGT qATr 17 [9, VL, 15]

AN A FT AT ATES 2.

S= 4 (p—a)(p—b) (p—c) (p—d)-

a-tc

2 [9. VIL 50]

S= Ir

o AT Y T S AT i g



TETEIT Fey & 7 afc wq & fawwang @ a9 gAY g9 F0 99w A A 9 aF9v | R 7 ALTR
T =i 7 fear 1[4, 9o 239] ,

w3 FeATT F 84F vaAvwk ¥ wa w F fawot faweT F g4 faa a2

< [tac+bd) tab+cd)
famt = \/ T adFbe

(ac-bd) (ad+be) [9, viL, 54}

ferspor == hTed

7z g¥Y ga THT TN @ F AT SurEd & | 5 g &1 9w & forg feafafe savgee g

CuF GATA SIS AT A Y AT FT A 5 F ) Fwet fw fawor w1 Ama A% AATT STFT FAT
g 7 [9 vir 55]

“FT FAA GATAT ATA TEF AL T K AR AT HT AIG @ 13 7T W, AT AT 407 g 1 fawor, =
AT FFFA Farer 1”7 [9, VI, 58]

cuF gw Fr ORT K WA AP AT T IAAT 1 IAEH qdATE F A F1 AT AW B AAFA
af st & AT AdaT B Saha HIT srauty w7 T 397 Fq afeoray w7 avan g@r 17 [9, viT, 19]

3d?
l:3d) S == 3

4
fag 2

T > 321 °0E o = 410 & I ALAT G T W JE TJAT § - —

—_— 4 .
= 40, 5= \[m(g) 9, VIL 60]

qZA-F ITE TG gAT § g (F4 A} & | qraggw H afvwe o) daww fawew w571 faw @ 9w
¢ AT F 9Td & FQAT gAT A 2 & o Ay genm Aidearw & wwwas &0 afewa g &+ afearg &
AT FRAT FAT AT FT FAT T ATAALT FT HART FraT & 1 [9, v, 21]

faer: 3
#w gr=a fqand ¢



qreerEs F a AR AW T b AMA U HAIR F AT GFCAIT FAT 2a-4-b, AT Arq@Id F
HERT EHIT
S = '?T (2a+4b)

afzare S dawa fAaras & adt g Grafatag fow @ area 53 s a63 § —
‘ST & AN & @: A AN VST F AT T LD ST | FHFT JAHA g & AT F aUATGHAT 4
afCqTT FT AASHE F A T G AT FIA T ATIITT T GG AGwA AwvaAr st a@war g0 [9, VIL 63]

I=1/6b*+4a%

S=-§— /\/6b2+4a2

g qse 2 fF anaaae o7 GaBe (ARAT F E a7 F AAGA (AHTA D g & A g

d
:.—ml,
5=

g it afefer A sraaga Fr afcdy faFraT & gl § o a7 3
I= « 10d® = 4 6d2+4d".
waveie Frvafafeas sageor & § —

«uF oI ¥ AraeATH X SaTE 2 36 T ALEME FT @Ars 12 § 1 37T afewg AT Fasa qqaran 1
[9, VII, 64]

o GrraTA [9] R IAF AT St WK [8, @ 1, 753 570 & AATR CF AN I & v )
. gﬂgfmmﬁmﬁagmmm%w

o F arwr< Y ompfy (FrFET) w1, v F A o go fafwe sam o s § It §, afeee
AT WY dawe 3 & fag av frawl & frar o awa €4

4

faa : 4
gfamaw FZE & T F G A AVIE FT AT AT T AL 3 § AU FE O A0S w1 ofoare
gar g 1 s%rqf‘zmq%anﬁ%aﬁ%@fﬂ@iaﬁu&cﬂq%xgﬁﬁ%f‘raé%m?x%aﬁ%{f_ g o fawar sma qr
g #1 dawa a@ gam v [9, VI 23]
‘ afrean =ters sata drdaa F sara #1 @ N T F 77 A7 FAGE A b WA g AT I,

;R ArRTEA A St IR s wgrow sifweee ae



S— E_i)z
=3 p 4(2

39 ga & fag feeafafes same fRarmarg .
W F ATy FT AT & 18 g%F K AT F Hg F1 AI0E § 4 g5 | Iq67 AT AR AAFA Faqry

[9, vII, 24]
afs x==4/10 & J T gF 3T THIT GO,
1 —
I— (a— b )40
i 2
a— —=b b A2 |
s= (2 )42y Lo
<~ S (4> Vi [9, vIL 65%]

faver otz 37ad 90 & q9g (A8 fF 29992 o wgq ¥ 93 N gag &A1 §) 1 qaww famad wr g7
2 —qfefy & oF Jrarg #1 afz sam & 1on foar o @y faer o sera 3w A /9g @ dawd wa gar 207

a =

[9,VII,25]
fax: 5
I
S= Y d
oz g A1AF AT A9 e & foag § A0F avarex MATd w1 AAFT o0
!
§= 54
fax:. 6
£y

W 1= faaw



A ST TR 79 F FAFA 39 THR A — @y s319 #7797 ;¥ 95 & 5T ¢ i w3
AT FAT T FASTE G 0 FI7 O A AT FTAAGT [T TS AT @@ & Fomw A AverE # Jed A o
weTar e @t WA a9g HT aws e g 17 [9, VI, 28]

Smf, =3(d+ a)a
Sefraer =3 (d—a) a
agt d =30, a = FT FY ALTE @ n = 3 T afy w4 10 7 wArF FAAFA F09 AT ST AFATE |
1
[9. V11, 67 1.

Y, A, T A T FY G T ATFAGT FT AABA Ao FW F FAq I9F qog wpv Ay ARTE AR
fear<d & &1 wd AT F AT F o Fv fard F qon fper sy 30 [9. VIL 32]

ATHTL AT
(FaTHTT A ) O qTATHL &
TepHe

Mypagma

quATHTL &
(>_<l THTHIL &
ranaba 4a JM)OO
= 7
afz a, = sFfa F qea HT ANTE, @, = TF FFALF &1 75 A0S A b == AL F AT
S = a—l—ztf’i.b,

safa @t srpfaat A ®7 F g3 & AT AE g8 A7 oA\ A1 AR A9F FAE A
EiciE

ag fraw AT IS FT ATFS AT I F fgm § qwax ggg g Ay wdw Jarg oy qmi
fran qar afkfeafadt & a0 @ § 1 N9 g cofgafag” & oF ama AFET 7 T F qrw K AT a a
AT gueal w9 ¥ fearan g 6 uw ga¥ & g feaaw amnd & groo9g 0 {4, 993 238).

Tz I=rge g6t fAaw & fag fax w3 & 1 oS & anwrT v gt &7 @i 2 80, ST wey W A1 Aiwnd
40 & | Y &1 GRS FTEET 77 [9, VI, 33]

ST F ATHIT AT ATHNT A AT FaraAr afs sgAT g 80 I, fEardr I &Y 7€ =tz 20 d= @R
e 9T #Y ArerE 40 g g [9, VI, 34].

aqurg & STEIT FT STHFT FT KFB FAT g Afz gAY dwrg E 774, @1 fAdd § ¥ gAw y AT A
SYer @1 8-8 &€, AT Hew Wi Ar ArSTE AT 4847 [9, VII, 35]

cafy a9 ¥ 1T FY aTFfa A7 AATE & 96 €T, weg Wi g€ &Y 1 F awa< § A HA § A g

11 a1 Imaan s wgrw afwaa g



e d 13 ;\ g q1 IFHT fA%A aqreir 17 [9, VI, 36]

“HY & A AF(A K AFAEA AT R TerAr A FA0E A S o FHT Aror A wiaws ¥ oowvd § o0
HIT T AR EIAT G | AT AT AGTE F AT F 9 A F Aq91 FY G@rE F oA B ied q gy A AQrE qan
et 17 [9, VII, 43]

TH g W g9 @F AR 3H gTET & areg Sar # 91 917 w # wFHFrer gz an 3 ST 999, AT,

FTOT FAL: I & 09, AT T SATG F @T 1 2urd F A G goge & {7 D ey e ay s e

/—(\
1
f

b a 4

¥ : 8

T T T FY AL F 0 AT qiw § fawifa wE av A< e g age e g AT
F FATE AT FA F (A A9 FT AL AT FT 5 G qUT FF, g9 F7 A«qrd F At ywzren @R e gw sfaT v

airge frawrar 1’ [9, VI 45
Sa;m‘e=(a+h).%,
] = Sk + &,

1, @, h FW: T, SOFT 1 AT T GE § |
o gal & fafafas gw g@ fea T sy &
vgae ¥ g snpfa § geaar A @ rs g 26 o At &7 A« 13§ AAed AR gAw & Farg
aaran 1’ [9, Vi, 44].
agfe Zdl g F U0 FY ATS AT TA AT FT AATE AN 1 AT A1 AT Farat 1 [9, VI, 46]
TEY T TH IFIT A,
I =6k + a2,
1 1

——\_/L_a_z; 9 701 73 . 74 .
h = < , [9, VII, > 5 2]

a =T — 68,
ah —
Saza@'—s"—‘—“-— v/ 10
“afgg F om0 St aFla w1 duwa Fad N argd ofefa & e d g w1 afge #r e @ oqon

FYR O TG 1T & | SHEKT TAT =g ATFraal F1 &A% g [9, VI, 7%]_

7 sy faad -



=7 :9
afe g, [, 3T o www: fady affy, argd afdfy 7 afg @ =reré g1 at %A grm,

_ htl
S == 5 Aa.
qdlT T SAET gAY AL & 0T F | [9, vit, 80 "12-]
L+ —
s=2%h .y

afz (=3d & A T Faar wAY gF ATHAT A FAAT ST AFATG |
“gF I FATEA A F AN F TIW T IT ATHA FT AAFT A7 grar & ot fF L FUET TR /E §T

gaT & WA w7 oawEr g o [9. VIL 82 %]

79 7%, afc 4 = 519 &1 AV -F%F AFHT ABCD F1 &ABA A,
d2

d: — = —.
4

o e - d .
F1%qq #, ' =1 EFGH T &A% g, d° — m -~ =4 IqaT% srsfaal (AEB, BFC, CGD,DHA)

F1 GG &1 qg STHfAAt F9W AOB, BOC, COD YT DOA ¥ 7R § 4afq ag A% I A1 qUA qfefaa™
ey A adt srpfaal 18 91 oF gEL g WG

faeafafaa s @ g7 & = fFar srar &
corfg T F7 SATH 4 &Y AT AT FAA TCEIL L Y gl & 17 T A0 A ATE A AABT aqrsir 1
1
9, VII, 83 _
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AR F T & 134 @ § qq § FAT A7 W A F1 A0A1 FCH ®T HAT BT faawr g 1w
w5 g1t & adfad § S gt @, awE A1 RS, wEArd F 31§ 9wy g geAr ;wra wo, anfa o @ gay o
firsw s T F snaaAl BT 7 oo T T 2 fasw ¥ STwIT B @R O OF 1S FT AEAT SEE AL F
ST BT TGS & TOT FTA T AT AT | WET § A0 T A FATE F JTATA H Sred 9% 1T S AN
#r gear @ faaTfag F3a 9% fren & enaad &1 $vaa g 5o gt g0 [9, v, 4]

3 gF & g9 g1 T A qF § § oF fAmfafad g O0F agF G190 F AR famir g1 =|
frapTor Y Wede WWT BT AT 32 gEF AT TZUE 36 FE@ HIX 6 A g | FTHT T ATFAT Farsv | [9, VIII, 6]

A1t FT Araa freafataa g & Frrar a1 awaT & | AgeATd ¥ AT F A K oy & O FW I A
F7 GfeAFE SHTATT ST AT & | T NTCT AT FI 9 F 0T HLH 4T HX 10 & fawrfaq F39 92 T ®T AT ATqTT

qTed AT | [9, VIt 88%] 59 GYE WA FT qHAFE dqad g,
9 d \?
r=5 (5)"

8t d\?

T w1 ga wewT gra fad 13 g1 Fr AYeT T I qET g ¥ wfaw fAar 2.

#T guTT ATATT ¢

a p3
.___,)R

dfe sfraT ¥ g7 @ wfus @@ g fFwrar a1 a%ar —
s 1
V= 4R (1 + 18) [4, 955 154].

T fre ¥ v Fraar e 2 7 39 (w5 9gd Wi g ouw § oWk @ oaer 3Ew 959
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wnforqareaag” aeen o & faad freafafen fraw fer ao g —
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fasre & fAaw

HeaT 1 a4 ) 99 ¥ agwd &1 fafose qfefeafaar,

forer F o 9T gl F1 9T FIA ¢ fAfa,

sara & faaw, &1

sfaara o1z @17 *1 LT T0q FIA T (799 |
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Sumatiharsa Gani and Some Other Jaina Jvotisis

—Prof. David Pingree .

Sumatiharsa Gani was a member of the Aficalagaccha! who flourished in Rajasthan in the early
seventeeth century. Between about 1610 and 1621 he composed commentaries on a number of jyotisa texts;
in this paper, which is based on the information given at the beginning and end of the surviving commenta-
ries, on a perusal of those manuscripts presently accessible to me, and on the colophons, an attempr is made
to elucidate the history of his life and to establish his relationships to other members of the Ancalagaccha.

His surviving works are the following :

I. Avritti on the Vivahapatala composed by Brahmarka or Brahmaditya of the Vilalya family
before 1605, the date of the oldest known manuscript;? this Brahmaditya may be identical with the author of
the Prasnagjfiana, also named Brahmarka or Brahmaditya, who was the son of MokseSvara and the grandson
of Jyotihsiidana;? he belonged to the Balambha (read Balalya ?) family. For the Vivahapatalavetti 1 have
used the fragmentary manuscript at Harvard, Sanskrit 405, which consists of ff. 5-16 and 18-19 containing
T 14-111 41 and III 45-V 10. The colophons to this manuscript, which begin : ity amcalikamahopadhyayasri
5 $ériharsaratnaganindm $isyapamditavadirijasumatiharsaratnaganiviracitiyam, inform us of the fact that
Sumatiharsa’s teacher was the obscure Mahopadhyaya Harsaratna Gani. The only indication of a date in
this manuscript is a horoscope which can be dated 5 October 1576 and provides an early terminus post quem;
one wonders if it is the horoscope of Sumatiharsa himself (it is entitled simply $rijanmalagnam).

Planets Text (sidereal) Computation (tro pical)
‘Saturn Sagittarius Sagittarius 26°
Jupiter Leo Virgo 6°

Mars Capricorn Aquarius 7°

Sun Libra Libra 22°

Venus Libra Libra 25°

Mercury Libra Libra 25°

‘Moon Pisces Pisces 27°

Node Aries Aries 30°

1. This gaccha, founded in 1166, had branches at Jaisalmer, Udayapura, Jirduala in Sirohi, and Nagara
in Marwar, as well as at other localities in Rajasthan; see K.C. Jain, Jainism in Rajasthan, Sholapur
1963, p. 59.

2. D. Pingree, Census of the Exact Sciences in Sanskrit (henceforth CESS), Philadelphia 1970 and following,
Ad, 261b.

3. CESS, A4, 261b-262b.
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Note that the ayandmsa in 1576 was about 14°, which places all of the tropical longitudes within the sidereal
Yongitudes indicated in the text.

II. The Suboedha, a vriti on the Jatakakarmapaddhati composed by Sripati in about 1050.1 The final
verses are edited below on the authority of manuscripts in this British Library (Or. 5208) and in the LD
Institute (2538) :

srimadaficalagano’sti vivekacchedako bhuvi munisasarojah 1
manasal pravitatigamapakso dirato gatakubodhavipaksah i
jayanti hi ciddnanda mahanandapradayinah !

$rimanto ’traikakaiyanasigara manasaukasah 1

isams ca tacchasanakirino budhah
$riharsaratndbhidhapathakottamah ¢
siddhantapatiganitadikdgama-

jhanapravipa viditad yasasvinah n
siddhantabrahmatulyadigrahasadhanahetave |

sukhopayah krto yaih su$isyanam anukampaya u
tacchisyena vinirmame sumatiyuggharsena satpaddhateh
vrttair daivavidam sukharthajanani Srimadguror bhavatah
SrimatparsSvasivaprasattinibhrta padmavati pattane

varse ramamunisascdasamite subhre ’svasasthidine 1!

These verses begin by extolling the Aficalagaccha and its leader, the well-known and prolific author,.
Kalyanasigara Siiri, one of whose patrons was Bhoja, Maharija of Kaccha from 1631 to 1645.2 There still
survive a number of manuscripts copied during his spiritual rule of the Aficalagaccha, which I list below in
chronological order. Prasasti refers to Amrtalala Maganalala Saha, Sriprasastisarigraha, Ahmedabad 1936,
Vol. 2.

1. Prasasti p. 173 no. 690. Santinathacaritra. Copied for Manikyaldbha, pupil of Jayaldbha Gani,
pupil of Gajalabha Gani, on Thursday 7 November 1611 during rule of Kalyinasagara.

2. LDI 2631. Punyapalakathanakae. Copied by Kalyinasagara’s pupil, Matinidhana, in 1614.

3. Berlin or. fol. 2591.3 Camdapannatti. Copied by Rajasika, a resident of Navyanagara, at the.
command of Kalyanasdgara on 21 Febroary 1620.

4. LDl 5692. Jyotisaratnamala of Sripati. Copied by Jhansekhara, the pupil of Kalydnasagara’s
pupil, Saubhagyasagara Suri, at Bhujadranga in 1620.

5. Prasasti p. 187 no. 745. Dasavaikalikasatra. Qopied for Sangaka, a resident of Bhujanagara, in
1621 during the reign of Kalyinasagara.

6. Prasasui p. 188 no. 748. Simhasanadvatrimsikd. Copied by Jilanasagara, pupil of Viracandra,
at Mandavi on Friday 14 September 1621 during the reign of Kalyanasagara.

7. PraSasti p. 188 no. 749. Uttarﬁdhyayanasﬁtra. Copied for Hirajika, a resident of Pattananagara,
and given to Lavanyasigara by Kalyanasagara on Thursday 3 October 1622.

—t
.

The Jarakakarmapaddhati was also commented on by Sumatiharsa’s contemporary, Krsna, at Kasi, this.
was published by J.B. Chaudhari, Calcutta 1955, See also CESS A2, 55a-55b, and A4, 59b-60a.

2. NCC vol. 3, pp. 259-260,

3. CESS A4, 387a.
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8. LDI 7836. Uttaradhyayanasiitra. Copied for Kastirai, wife of Sird, a resident of Bhinnamala,
and given to Visalakirti Gani by Kalyanasidgara in 1625.

9. Pradasti p. 195 no. 682. Uttaradhyayanasiitra. Given to Ratnasimha Gani by Kalyanasagara
at Ridrahdnagara on Wednesday 20 June 1627,

10. Prasasti p. 209 no. 748. Candarajano rasa. Copied for Devamirti, pupil of Premaji Gani, at
Bhujanagara in 1641 during the rule of Kalyanasagara.

11. LDI 6255, Lidvars of Bhaskara! with a vrtti. Copied by Bhuvanasekhara Gani, pupil of
Bhivasekhara Gani, at Bhujanagara in 1652 during the rule of Kalyanasagara.

12. LDI 3181. Subhasitaslokasarigraha of Sakalakirti. Copied by Amimuni 1655 during the rule
of Kalyanasagara.

13. LDI 8402. Siitrakrtariga. Copied Bhéavasekhara Gani, pupil of Vivekasekhara Gani, at
Navianagara in 1657 during the rule of Kalyanasagara.

14. Prasasti p. 226 no. 834, Upadesacintamani with a vrtti. Copied by Bhavasekhara Gani, pupil
of Vivekasekhara Gani, at Afijara on 5 November 1660 during the rule of Kalyanasagara.

These 14 manuscripts establish the fact that Kalyanasiagara was the head of the Aficalagaccha for
about 50 years; nos. 3.4, and 11 further confirm his interest (and that of the Aficalagaccha) in jyotihsastra.
The scribe of nos. 13 and 14, BhidvaSekhara Gani, copied another manuscript of the Sripatipada’hati with
Sumatiharsa’s Subodhd in the LD Institute (891) for Bhuvanasekhara, the scribe of no. 11, at Sivapurinagara
in 1693.

The next padas extol Sumatiharsa’s guru, Harsaratna, as a teacher of astronomy (sidhanta) and
mathematics (patiganita) and as the commentator on, among other, unnamed works, the Brahmatulya or
Karanakutithala of Bhiskara.?2 Unfortunately, no copy of the commentary has yet been located, nor is any other
work of Harsaratna known to be extant.

Finally, Sumatiharsa states that he completed his vriti on the Sripatipaddhati at Padmavati on
6 October 1616. This Padmdivati probably the same as that in which Dhanardja wrote, as we shall see
shortly; it has been identified with Puskara near Ajmer®. The epithet Srimatpar§vasivaprasattinibhrta makes
one think it possible that Padmavatj is Vindhyavall (modern Bijaulid) on the Reva River in the Uparamala
range between Chitor and Bundi; for it was a center of the worship of Parsvanatha and of Siva,* but so also.
was Puskara. More will be said of this below.

III. The Karika, a tika on the Tajikasara composed by Haribhadra or Haribhatta, apparently in

1523. I have used manuscript 2541C of the India Office Library; the following edition of the final verses.
is based on that manuscript together with others at Gottingen (Kielhorn 121) and the LD Institute (6664) :

subodha $ripatimahddevibrahmiarkaparvanam |
etasyd vrttayo jieyah svasara hrdayamgamah n
varse $ailahayangabhiiparimite mase tatha phalgune
pakse Suklatare tithau dasamite $rikheravapirvare 1
rijye $rimati visnudasanrpater vairibhavrnde harer
vrttim ériguruharsaratnakrpaya samantanamakarot
gurubandhavaratnahvadirghayurdhanarijayoh i
nirantaragrahad esa racitd tanutac ciram t

CESS A4, 300b.

CESS A%, 322a-326a.

K.C. Jain, Aucient Cities and Towns of Rajasthan, Delht 1972, p. 104.
Ibid . pp 400-404.
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Sumatiharsa here lists his previous commentaries as being on the Sripatipaddhati (no. II), the
Mahadevi composed by Mahadeva in 1316,1 the Vivahapatala of Brahmarka (no 1), and the Brhatparvamala
-composed by Purusottama before 1490.2 It is regrettable that two of these four are no longer in existence.
He then states that he completed the Karika at Kherava on 21 February 1621 during the reign of Visnudisa
Nrpati, a ruler of whom I have so far succeeded in discovering no other trace. Sumatiharsa himself here
assumes the title Samanta or feudatory. Finally, he claims to have written this tika upon the insistence of
Ratna, a relative of his guru, Harsaratna, and of Dhanaraja, whom we will discuss later. The colophon to
the Karika names Harsaratna’s gurnt Mahopadhyaya Udayaraja Gani; this information is also given in the

colophon of the next work.

In the text itself Sumatiharsa uses as his example the horoscope of an individual born or 7 May 1535
and his fifey-ninth anniversary horoscope, dated 7 May 1594.

Planets Text Computation Text Computation
(7 May 1535) (7 May 1594)
Saturn Cancer Leo 4° Cancer Leo 6°
Jupiter Aquarius Pisces 5° Aquarius Aquarius 26°
Mars Pisces Aries 12° Gemini Cancer 35°
Sun Taurus Taurus 26° Taurus Taurus 26°
Venus Taurus Gemini 10° Taurus Taurus 23°
Mercury ' Taurus Gemini 6° Taurus Gemini 11°
Moon Cancer Cancer 25° Aries Aries 26°
Node Cancer Cancer 21° Taurus Taurus 20°

IV. The Ganakakumudakaumudi, a commentary on the Karanakutuhala composed by Bhiskara in
1183.3 This is the only work of Sumatiharsa’s to have been printed; the edition by Madhava Sastri Purohita
was published at Bombay ino 1901. 1 have also consulted the two Harvard manuscripts, Sanskrit 37 and

1105. The eighth introductory verse is :
$riSripatividitakesavapaddhati dve
brahmarkasighrakhagasiddhim atho vivrtya 1
mald ca parvasahita brhatiti tasyah
sdarasya tajikadhuro vivrti anudyam n
This adds to the previously known commentaries on the Sripatipaddhati, the Vivahapatala, the Mahadevi

(S$ighrakhagasiddhi), the Brhatparvamala, and the Tajikasara, one on the Jatakapaddhati of KeSava:t as is the
-case with so many other of Sumatiharsa’s works no manuscript of this one is presently available.

At the end of the tikad are the following verses :

vindhyadrim nikasa puri suvidita sarvarddhi vrddhyanvita
tannetasti bhatah svavams$atilakas caulukyavamsodbhavah |
susriviramade sunitinipuno hemadrir eviparo

yo ’bhiid ydvanabhiipatin sthirataran pronmilya rajanyake 1

CESS, A4, 374a-376b.

CESS, A4, 2095,

CESS, A4, 322a-326a.

CESS, A2, 66b-70b; A3, 24a; and A4, 64a-65a,

.
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velikhye khalu mantrini priyavrse dana prasaktau sari
mangalyadrikaldmite gatavati §rivikramat samvati |

mise prausthapade viniyakatithau daityejyavare vare
cakre $rigurubhavatah sumatiyuggharsena caisa mudd u

The city near the Vindhyadri one might again guess to be “Vinibyaval, ne modern Bijauita m
Mewar; this, however, was ruled by the Paramadras, whereas Sumatiharsa’s lord claimad to he » Canlibua,
This chieftain, Viramadeva, a second Hemadri who beat the Muslims, remains totally obscure to me, thox;gh
several Rajput rulers bearing this name are known. The date given for the completicn of the Ganakakumu-
dakaumudi is Friday 10 August 1621, Within the text are examples for Saturday 21 February 1596; Thursday
11 March 1596; Monday 13 October 1600; Saturday 20 June ;601; Friday 26 September 161'/’; Tuesday
11 November 1617; Friday 14 November 1617; Wednesday 29 November 1620; and Tuesday 17 July 1621.

V. A vrtti on the Hordmakaranda of Gunpikara.! Of this unusual work (it seems to be the only
extant commentary on the Horamakaranda) there is only one extant manuscript, no. 3368 in the Oriental
Institute, Baroda, which is incomplete and which I have not as yet been able to consult. Sumatiharsa’s
interest in the Horamakaranda is attested to by his citations from it in his vrtti on the Sripatipaddhati; it should
also be noted that Rajasekhara, the pupil of Buddhisekhara Gani, the pupil of Bhavéekhara Gani (who is
probably the Bhivadekhara Gauni connected with manuscripts 11, 13, and 14 in the list of manuscripts associ-
ated with Kalyanasigara Gani), copied one of the LD Institute’s manuscripts (6510) of Gunikara’s work in

1678—perhaps from Sumatiharsa’s copy.

This raises again the possibility--already apparent in the list of Kalyanasagara manuscripts—of the
existence of a ‘‘School” of jyotihsastrins in the Aficalagaccha during the seventeenth century. Further evi-
dence in this direction is provided by the Mahddevidipika, a vrtti on Mahadeva’s Mahadevi (also commented
on by Sumatiharsa, though his vrttiis lost) composed by Dhanaraja® of the Aficalagaccha at Padmavati in
1635. This Dhanardja is undoubtedly the scholar who urged Sumatiharsa to compose his Karikd on Hari-
bhadra’s Tajikasara, and Padmavati then is identical with the locality in which Sumatiharsa wrote his
Subodha. For the Mahadevidipika 1 have used manuscript 689 at the Oriental Institute, Baroda.

The upasamhara gives the date, place, and circumstances of Dhanaraja’s composition :
varse netranavingabhiparimite jyesthasya pakse site
stamyam sadgunaprkthamannarayute pad mavatipattane |
riaja hy utkatavairinagadamano rastrodavamsodbhavah
$riméin $rigajasimhabhiupativaro ’sti Srimaror mandale ||
jaine $asana evam aficalagane satsajjanaih samstute
kalydnodadhisiirayah Subhakard nandantu bhimandale
tatsevakarabhojarajaganayo vidvadvara vacaka

dsan sarvasudhimanahkamalinisambodhane bhanavah ||
khetanam ki purd krta budhamahadevena ya sirani

tasya daivavidam sukharthajananim vrttim varam vistaram |
tacchisyo dhanarija evam akarod dharsena bahvidarair
bahvarthaih sahitam ca panditapadad aptaprasakter guroh ||

In these verses Dhanardja informs us that he was the pupil of Bhojardja Gani (called Bhuvanaraja
‘Gani in the colophon), who honoured Kalyanasagara Siri, the ruler of the Aficalagaccha, and that he

1. CESS A2, 127b-128b; A3, 31b; and A4, 8la.
2. CESS, A3, 124a-124b, and A4, 117b.
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cow picied the ffesradenddipiz at Padmavad on 13 May 1635 while the Rastroda Gajasimha was ruling
Marwar (1619-1638); the word harsena in the last verse may be an oblique reference to Sumatiharsa or to-

Harsaratna.

It is necessary now to consider again the question of the identification of Padmavati. That Puskara
was called by this name in Jaina circles seems to be well attested; and Puskara, like Vindhviavali, had both
Jaina and Saiva temples. However, Ajmer (and Puskara almost certainly went with it) was in the possession
of the Moghuls from 1556 till 1720, and this fact makes it difficult to explain Dhanardja’s claim to be writing
under Gajasimha in 1635, unless some sort of control over it had been granted to Gajasimha as a faithtul
supporter of the Moghuls. Vindhyavali, on the other hand, has some famous Saiva temples dating back to
the period of the Cavhinas, and an image of Parivanitha was manifested there in the twelfth century; this
fits in very well with the epithet given to Padmivati by Sumatiharsa in the Subodha, but neither is it known
that Vindhyavali was called Padmavati nor was it ever in Marwar territory. Thus, the identification of
Puskara with Padmaivati must remain the more likely explanation of the facts though Dhanardja’s mention of
Gajasimha remains a problem.

This is not the only problem of the Mahadevidipika. For in this work not only does Dhanaraja refer
to Thursday 9 March 1637, but also in several different places computations are given for Sirohi in 1663
(the Baroda manuscript was copied a year earlier, in 1662). This date—Saka 1585—is confirmed by the state-
ment that it is 480 years from Saka 1105, the epoch of Bhaskara’s Karanakutihala. The explanation for its
occurrence must lie in the fact that 480 years is eight cycles of sixty years, though none of them begins with.
Mahadeva’s epoch, 1318 (Saka 1240). What Dhanarija’s connections with Sirohi might be arc¢ not as yet
evident.

But we do possess some remnants of his activities as a teacher of jyotisa in the form of manuscripts.
copied by his successors in the Aficalagaccha; these are listed in the Sriprasastisaiigraha utilized previously.

1. p.238 no. 888, The Sarpaficasika of Prthuyasas' with the vrtti of Bhattotpala.? Copied by
Subhagyarija, the pupil of Harsardja, the pupil of Dhanarija on Sunday 25 April 1669. The same scribe had
the Jambiicaritra copied on Saturday 27 March 1669; p. 239 no. 884.

2. p. 277 no. 1061. The Vasantarajaiakuna of Vasantardja with a vrtti® Copicd by Jinardja, the
pupil of Hirananda, the pupil of Dhanar3ja on Wednesday 18 September 1706.

One final monument that these Jaina jyotisis of Aficalagaccha have left is one of the manuscripts of
Dhanaraja’s Mahadevidipika preserved at the LD Institute (7129). For it was copied by Buddhisekhara
Gani, the pupil of Bhavasekhara Gani, at Rijanagara in 1672 for Rijasekhara Gani of the Aficalagaccha;
Rijasekbara, as we have seen, was the scribe of a manuscripts of the Horamakaranda and the pupil of
Buddhisekhara. T have little doubt that future explorations of jyotisa manuscripts from Rajasthan will
reveal much more concerning the activities of these teachers, commentators, and scribes of jyotisa works,
though Sumatiharsa will undoubtedly remain their outstanding representative.

1. CESS, A4, 212b-221b.
2. CESS, A4, 277b-281b.
3. Probably that of Bhinucandra: see CESS, A4, 292a-292b,
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