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PREFACE.

In order to correct an impression that certain passages in this volume might
convey unless distinctly qualified, I must here refer to my indebtedness to the late
Dr. Hoernle. Indeed, a considerable part of the analysis of the MS. is really his
work,” and by his preliminary survey of the manuscript. my task was consider-
ably lightened. 1t was at Dr. Hoernle's special request that 1 undertook to carry
on the work he had started, and he handed over to me most of the material he had
himself prepared. Had he lived a little longer T should. no doubt. have had the
benefit of further help from him, and this volume might have heen issued as our
joint work. Dr. Hoernle's lamented death prevented that plan being carried out ;
and unfortunately my views are so often opposed to those that where held by

Dr. Hoernle that it would hardly be proper to make him a participator in them.

1 am much indebted to Bodley’s Librarian for special facilities that enabled
me to examine the original manuscript under the most favourable conditions ; to
the Oxford University Press for their most excellent work in preparing the photo
graphs of the manuscript and the collotype reproductions of the text; and to the
Manager, Government of India Press, Calcutta, for the care and skill with

which the transliteration has been printed.

G. R. KAYE.

BANHAM,
Attleborough,
Norfolk.

* Bections B, G, H, K and L sre almost wholly the wark of Dr. Hoernle, who also transiterated about half of the leaves of the MS.
References Lo his published papers on the MS. are given on page 2.






PART IIL

|.—The Text Re-arranged.



1568

State Central Library,
Govt. of West <engal.
86-A, 3. T. Reud, Cricut:a-700088

Quotations in the text are distinguished by daggerst ... .. t, and abbreviations
by © superscribed. Asterisks attached to numbers denote change-ratios (See
§ 103). In the foot-notes angular crotchets < > indicate that the portion
enclosed formed part of the argument or was implied in the original text, but is

now missing.

On pp. 13 and 14 of Part 1 are tables equating the Bodleian Library order

with the revised arrangements.

The notes attached to the revised arrangement are very crude and are present-
ed with considerable diffidence ; but they are the result of much labour and will

possibly save the student of the MS a good deal of spade work.
G.R.K.

Owing to Mr. Kayes unfortunate death, the last proofs of this part
have been prepared for the press by Mr. K. N. Dikshit, Deputy Director General

of Archaeology for Exploration, who has also made a few emendations.
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Al
- - . yatra y.g . . .° . bhagam chaiva karayet kshetra vaipulya . . .
prishtha ata-dvayam chaiva uchare éatam ekatah vaipulyad vi
8a dvadasa nri fakas tathd | sapta paricha bhavet chanarm bhakti sthane
r . . . . dhd sapta pamchanam tri-dvi meka ¢ prakalpitai | tasya
vahasya kith ka . . . . . tatra mama | kshetrasya.
sthapanar kriyate |

karanath | kshetra
kshetram 100

300 . . dam cha
T l T
.o . 15 i 12 ! 10 i 7 } 5 vaipulvad yogam
' ' esha shat
« + + + -« .« . . . chaiva tat phal . . . . . . . . gupiti jata
Il 6210 | esha vahasya kinda pramapam . . . dake milyam Earfavyam |
adha chchhedam chatus sashthi . . . . Ia | sutha dvi triméabhi mandalakai
tallika esa chchhedarh bhavati . . . yathe chchh . . karva | sutha tula
kriya udaharanam . . talasya . . . mekam ta dva sashti datanam
dasadhikanam kim mulyam :talla . . . tale a®

' 1 . . ri 1 milye | 6210 mapale abhim | pha
I 1 '

[38-40. Platea xxvi and xxvli exhibit some mixtecn fragments all placed ont of order.  Rome of these have now been preeed
together. (See the illustration facing page 4.)

This grouping is not final beeause some of the fragments consist of portions of two or mare leaves stuck together, and until
these are separated no oxact order ean he achieved.

We should naturally expect the fimt loaves of the manuscript to be comparatively more damaged than those in the middle of
the book. and the * find order* and the writing indicate that there fragments are probablv portions of early leavex  but neither of
those criteria in rigorous and it 18 quit:: possible that we have placed the fragments in their wrong places.

[38-40 recto.”  These fragments appear to relate to & geomatrioal problem concerning an area whose width (vaipulyn) is
increased.
[8840 verso.] A fragment of a problem connected with the area of a circlo or the surface (fala) of a aphere. The phrase esha

vdkasya kdnda pramdnam ought. to be illuminating but in not. The change-ratio 64 is possiblv conneoted with a « aquare measure.”
See Part T §108(b). The number 8210 =3"210 ix said to bn .he product of certain quantities.

& B2

40" recto.

39* recto.

38" recto,

39+ reoto.

40* verso.

39" verso,

38* verso,
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A 2

-« .+« . ksh . . . . . . . . . dada | chatur-dadatyitl- 5 reto.
yasyachaturthasya . . . . . . . bhagastasyaiva patachama . . . 40" recto,

bhaga viméas cha dasaguna | saptamaksh . . . JBE . . . . . 5 et

yam satamh | sarve midrapi drishtham cha atani . . . ::::
dhanam 1 . . . . . . 10 || esha ekaika bhagi gupitaija 30" verso.

60 | 180 | 200 | 300 | evam dhanarh 1200 pratyaya trairasikena . 00 «r verso,
dhanam 1200

pha® 144 38 verso.
pha® 16. 304 verso.
ph&o 180 40° verso.

20 | pha® 200

A2, [38-40.] The wnting on the two wmides difters (reck «), verso a;) and there are other indioations that the fragments ocongist of
portions of two leaves at least,

A 3.

bdhambupayaso ghatah eka misrikyit . . . ¥ rosto.
karapam | havya tulyam vinikshipyah < recto.

4 | 5 | 6  kuru prakshepakam tata praksh

AS [38-40 recto.] See the plate facing page 4. The meaning is not clear, but 2(x 4y +2)=f0
: Wa+y+2)=mn
Az+y+2)=H)

whenoe (x | /+3)%=225 and z4y+4 tasl6. The answers are z=sd, y=b, zm6.

Tho wnting 15 classod as a,,
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A 3—C0ntd0

sthapya ¢ 4 pa| &5 am| 6
B 150 | 13 15 o recto.
4 5 6
I 1] 15 15
a s g
15 | 15 15
!
kriyate || chaturbhi pamchabhish shadbhi g . . prathama
raéi yoga G0  vartvarh 4 madhu ghata . . dvitiva panktya yoga | 75 | 8t recte
15 15
vartyarh ' 5 panivamn || tritiva panktya kriyate yogari | 90 | vartyam jatamm
' 1 L5
i . -
6 payasam
1
kritva . . gupetu || eko . . . kpitam 40 somo.

gatatrayarh parmchabhi ¢ purushair lnbdhai kim adyvaii prathaman dhanan ||

120 ) - 2257 . . nai . .. . . . t geshe kshepa
16 anendtra bhaga | 32 labdha | 2 J 40 pha . . T e veme.
I 36 l 12 | pha 120
labdher bhag.' 28 jata 14 labdha kshepam . , . . . . dyi’60
2 T
prakshepa yukti 30 vibhaktarm 310 ‘ : . . nita jata 14 | 18 v

| 28 | evam 60

(38-40verso.| Five separate fragments, too mutilated to be intelligible



Ad,

A B

The phrase bhdjita purusha

162
A 4,

dvigupam cha tri-ina cha tritivasva dhanarh bhavet « 54 vemso.

samhyutarh | eka-vimshatibhi z krito dindraistu rai . . ya

tu daii sa prithag vachah ||
karapam ||

yasya padam na jhayate . . . . . . . . etat prathamasya

dhanam |

cha dattavan hastag yeshamh | 0 | 256 veno
I 2+
54* reoto.
‘ I o
dhanari "1 2 4 8
1o
vata | tayor yogaviyo kritan rashavah
|2 1 2+ | 9+ | dri°® 82
i1 1 11
1 21 4 f 8
v
bhajya hitveti | tatra uttara rasi uttaram rinam jatar

(b) sitram |} . . . .

« - 54" ° reoton

(c) jatam 76 esha prathamasya

[64.] bolio 54 possibly consists of two loaves, or rather fragments of them, for there are ten pieces. The writing on the two sides
differ s—that on 54 recio may be clussed as z, and that on the left side a9 a, and in this respoct the leaf resembles fol. 35*. There
11 8 chy TIstic ye at the bottom of 64° verao which is also found on 20" recto et verso.

[54* verso.] Seems to contain porvions of & «itre, au example and solution. The phrase dingunan cha triina seems to bo referred
to on fol. 35* recio but thero we have (ryina with & partioularly notoworthy conjunct tryi (see table IV, & part ii). The term
hastag(atam) on 54" recto (not necessarily conneoted with 54*) ocours only onoe more on fol. 1 recto.

[54* recto.] ‘The phrase tayor yogaviyo also ocours on fol. 35% verso.

AS.

.o . . kasmat karana | tayor yogaviyogasy aviyogas e . 36* routo.
bhajitd purusha 15 anena bhaktva dhanan L 9 l -« . . . . . padvaya
15
sahitamh || T
. milepa' 1 | eta dvigupam ‘ 3._J dviyuta . . . . . yasya ssvemo

I 2

—

dhanath | tadeva svardham [ 3 ’ asyardharh | 1 ' yutamh nyisa
= 1
2 .

{38") The wnting is different on the two sides (x, and «,) and possibly the fragment is a portion of two leaves stuok together.
ocours on 51" recio,
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A 6.

bhajita hitva | tatrottara 1 | 1 | yutarh 2 |, 1 3

- =4 2

9 | . eshi¢ . 1tha bhajita | purushah © 1 . 3 3 | esharn sadriée 85 reto.
4.2 (1

I4 ‘ dhanarh {19  anena gupitar jatatn ' 4  esha prathamasya dhanarh

L19 | L1 -

dviguparn | 12—J dvi-yutarn | 14 | eta dvitlyasya

+ 51° recto.

-

!..

guparh 21 | dvi-gupam ue ¢ try-tipam | 39 : eshal nyasah

pratya . . . . dadam agravrindadndm chatur-daéa ekonachatvarithéa | tat
pad-drdha tri-bhaga . . . . . . . . .

4 1 | pha® 4 | evam di° 21 | esha prashpa etair .
4

L i - I

(51" and 35* recto.) The position is unoertain but the writing is of the «, style and there are slight indications of connexion
with folio 54. Fol. 85" is in «, writing. See the plate facing page 4. (Read 51 revo B, not verso.)

The fragmentary contents arc not olear, We have 141m=2; }+{+3ml; ‘;7‘-4 mdw—s.sa

Apparently s fragment of the #¢ra on which the solution depends is preserved on fol. 54* verso, but the evidence, consisting of the
phrase dvigunarh cha irir-@na, is slender.

wdd )} - - . .. . . . . . - L 6] .. . . yoga 111 Feshagsl vem

1 1,1 37 i”‘nno.
purusha bhajita purushah 4 6 | 5 esham sadrishe yutim kritva yuta |_ 60

bhajita ' 3(7) .- . . . .esha gavadva mahishi pratyaika saleshu bhaga . .
I

i1 4a° | 180 ga® . 1] phalam 45 . . .
! 1 4

|

I

|
1 48° | 180 asva® | 1  phalarh 30 4+ 26
1 6

! 1 3 1
. L
| , }
1 éala | 180 mahi® | 1 phalah 36 5+ 9
1 ] 5 :

[51° & 85 vweo.] The writing is of the ay class. The * find order * of folio 51 is 37 while that of 35 is not known, The position
is very uncertain. remains of the problem is
44 =i 111 X §4=180
1 endloware : 180 cows 12 ¢ 45 1 subtract 6==3%
1 ” : 180 horses 11 4 : 30 wubtract 4= 26.
1, 1 180 buffaloes :: ! 36 subtract 5=291?



51* reoto.

1

|
!”r'*l'r*x 1
|11 l 1

1] 2 3 | eshamyuta | 6 |. . . . .| 48 | éeshé¢
| | | | .VuaLI_J L”J

purusha sa 4 || anena bhajitd-r-labdba. . . .sya bhavati | 12 | 13
| 14 | 15 | ekatrath 84 ||
s uda® ]| kaéchid raji dade danam sapta- parchaéakarn budha |
pamchd . . . . . pravakshyamy=anupiirvaéash . . . . .
dvi-gupa dvi-guparh chaiva  riipa riipottare
prathame préptam ki praptar apare jane ||

1‘ 011 2 G e e e
I I
- dri 329 - —
13 9w 8,7
karaparh | uttar . . . . . tatrottara raéinam yoga 87 esha dhana
drishya éodhaniya jata 242 . . . . . . | purusha | 1 | 3* | 9 |
27 | 8 | yoga 121 anena . . . . . . . jata . 2 Jl esha dvau
-

prathamasya dhanath ||
2 | 6 ] 18 | 54 | 162 | uttara raél sathyutarh jitarh

2 15 | 48 444 esharm
1

2

|
SR S 20 T S

AT {61%.] Either there are two leaves strick togethor here or there ia some over-lapping. The writing on both sides is a,. The
find order is 37.
[51* recio] 1. There is not enough material for reconstruotion but z+(z+1)+(x+2)-+(zx+3)m54 therefore 4zmBé~8 snd
o= 12 is indloated.
i, A certain Rijs makes presents to 57 wise men, eto. See 52 redlo,
[61* verso.) This apparently does not connect up with the other side. It exhibita the solution of an example which may be
expressed by
G+ 38, +3%, 0¥ +3%, } =329
!‘1+l(‘1+%)+l (‘1+‘|+*|)';‘;“|+‘|+%+'-4)
Set ty =2 then the firet the second 87 and the combined series o
s+\'-+9+u'+13)-m Seo also page ¢7.
Omnitted in the MS,
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A 8.

L. 0 o oL 87 . . . tvedam jatamh 3 anena chaliméa gunaye 52 reoto.
jata 120 . . . . . . . vam furdnam ]
pratyaya trai-rasikena 1 vam 120 1 12
1 1 10 1

1 1 8 1
1 ovam | 120 1 | 30
1 | 1 4 1
4. udad® || dhana sva-m-ardho samisoddhya . . . chottarlyakam |
tat sesha parmchamo bhago . . . . 4ata dvayam |

asityadhikam dhanam chaiva kim ddyam prathamam dhanam |}

asya dvayanarm sSatanam pada . . . rdham 52 verso

satamh bhavati 150 atrapi pamcha bhiga 30 II evam

1 1 1 pha® pinda 280 ]
| 2 4 5 :
| i 1 |
' i ;12-4— 4t '
i ; +
N -
pamchami jati karanam kyite . . . 280 | améa vuti;{ 28 |bhaktam = 40
L 40 _ .28
dhanu 280 gunitam jatam 400 esha phalam bhavati ||
A8 [62 rectn.] i. The writing on both sides is oy and exhibits examples of the siokle-shaped * medial I and 1. The * find order ' is

87, It is possible that 52 recto gives parts of the solution of the example on 51 recto which would make that page the reverse, but
I doubt the connexion. What is left of the solution means
Xyy+1+H =87  or xi==67  and x=120. A proof by the ‘ rule of three’
1:120:: 4 :12
1:120:: 4 - 15
1:120::% : 30
fi. The example, which is continued on 52 ners, may be oxpressed by x(1~-§) (1—}) (1 —§)=mx—280 whenoe *—-:71» - 400.
A proof follows : ¢4 °=200 and 400~ 200=200 ; *2°==50 and 200—50=150 ; 12930 and 150—30=120 ; and 400—120= 250,

Again §+1 (1-D+1 (1= 1) (1—P=}+}+h=1§ and 280 x §}=400.
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A9

+ « « « « .« . . . vinirdiset || 3% o,
uda® || dhana . . . . . . .

#dya dvitlya yonmisrarm dhanar tatra ttrayodashah
dvitlya tritiyayonmi . . . . . . chaturdada

adya tritlya yonmiérar dhanam parhchadada smritah

ekaikasya dhanam ., . . chchhiche katthyatam mamah
1B 14 1
(11T 1
prathaman yasya tatrechha parachah [ 5 |tat prathama + 29" rector
.13 14 | 15 tadadiét sodhayet kramat tadi . . . . . . . eta
1) 1, 1
chatur-dagabhi éodhya $eshamh | 6 J‘ etat parcha 26° reoto.
| —
dvitiya yonmiéram dhanam 204 verso.
dvitlya tritiya younusram dhanar sapta-dasha smritah
tritiyaé chaturthayo . . .
chatu¢ pamchaka miéram tu dhanam ekona-viméati |
prathama tatra cha
ekaikasya dhanar kimssyad  vechchhi .
16 17 | 18 19 1 20
poa a1 —
karapeth || ichehhda . . . . . . . danitsodhayet kramatt tatradi 16
gud . . . . . trittyAvarh doddhya 7 chaturthiyam 6oddhya 12 parh g6 verso.
AS [29.] Folio 20 consists of six fragmenta, of which only the four larger ones need he considered at present. The correct order is

d, b, c. Fragment b it under d and o under b while a goes with follo 27. See the plate facing page 4.

[20 & b, ereclo.] The problem and ita solution here partly preserved may be represented by x;+x.—l$. Xg+Xym1b, Xg4X,
m16. 1 xyB then xym8, xy=8 and x,+x,=11 and the correct values are found from x,mb+25 " 7, x,m13—Tm8, x 8.
The phrase * fodbayet kramit " recurs in the next example and is & quotation from a lost sitiva.

{20 4. b, c verso.) The example here given (continued on folio 27 verso) is formulated with exactly the same phrascology as the
previous one. 1t may be ropresented by
X +Xg=16, Xg+xym17, Xy +X,=18, X +2=19, Xp+x;m20, If x,m10, xymeb, Xgm1l, x;=7, x;=12 and x;43,w22
Therefore the correct value of 2, is 10+ 2m0, x,m7, eto.

The phrases ichchh . . . and bodhayel krama! are quotations from » lost siitra,



167
A 10,

-+« « -« .+ .« .« . . .. . masya dhanam | eshamn anukkramena 27 vero

9 pra® | 7 dvi°® ; 10 tyi® | 8 cha? Ill pam®

7 dv_i?_»_L_lO tri°c 8 cha® | 11 pam® , 9 pra®

yutarh jatarh pratyaik . . . 16 | 17 | 18 | 19 |} 2 . . . . . .

evam sarvatra karayet || 20° voreo.

karapath | {prithak rapani vinikshipyat | prithak ripan kshiptam jatam . 27 reoto.

t. . . bhyasof tatra guna l 3 | 4 | abhyasam [ 12 * ¢ rapahinamt 1

——

. . abhyasa chatu¢ pamchaki |  atra kshiptam jatam L 15 16

eda trigun . . . . ¢amila . . nichatug paricha l5 ‘ 4J esha .

sitramh || gupau . . . . . . -« +. . . kadhanam || 20* recto-

gun abhyaso riipa hinarm labdhari. ra

A l0. (27 verso] gives the answer of the problem given on fol. 20 verso, namely x,m9, x, =7, x,m=10, x, =8, x,=11, and the sums
of the pairs are 16, 17, 18, 19, 20. (For general discussion see § 78, Part I.)

[27 recio.] Solution of » lost problem which may have been xv—3x—4vi-lm0 of which solutiona are; x = 2= Ldeels

yam3 4 lemd; xond ] omB, y-"—‘|-‘—‘+3-m. The quotations arc from a ailire|very much like the one that follows.

The phrase prithak riparh vinikehipya * having added unity in each case ' appeam to be a quotation from « lost sdira.
[282) is wrongly placed on plate XX. It should come directly under 27, for of the letters —vam seratra karayet, the top por-
tions are on 27 verso and the bottom on 28a recto.

The writing is classed aa a,,
c2?
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A 11,

L bhyasal 1 ‘ rd . . . . . . . chaturgupam pamcbagupam hastagataﬁl. 1 reoto.

dhanath ja . . . . . . . . . . . . pachagugam 25 |}

navama sitrath 9
i stram || gupeu prithag riipayutau yachand yukti samgupah ||
gupanena gune . .  ripahinena bhajitau |
viparita yachana kehiptau gunasaster ayam vidhih ||
evam siitrata || dvitiya patre vivaritasti ||
dadama siitrara 10 ]
W efitrath || amédm vifoddhya chchhedebhya kuryatat parivartanam ||
. . . sasyam tata projihya dhananviéa vinirdidet ||
iv. uda® || pamchanam vanija madhye  mani vikriyate kilah

tatrokta mapi vikrita  manpi milyam kiyad bhavet

Py

e e e e . ... ... . .. dam

ardha tri-bhaga padansam pamcha-bhaga $odamsa cha

.« « « « « . . ftatoprojjhyah{ sadyiath kriyate . . . . jata A verso.

1120 | 90 ' 80 75 72 tatra projjhyat jatarn 120 | 90 | 80 | 75 | 72
...60 | 60, 60, GO 60

eshim yoga krite jita 437 ato . . . desharh 377 efa mani milyam |

All [1 recto.) The position is uncertain. The ‘tind order ' (33) nlacen this leaf next to the fragments of folios 27, 29, 38, 39, 40.
The writing i8 «, (there in a ‘sickle’ §). The numbered mitras seem to place the leaf fairly early but they are not a very safe
criterion. Note (i) below seems to conneot folios 1 and 27.

(1) Nothing intelligible. Tt ends the earlicst numbered sitra preserved.
(if) T have not yet made out the meaning of this sdfra. Compare the opening phrase with the quotation on 27 recto. The metre
is irregular. The reference to the second leaf is possibly to folio 27.

(iil) The #flira means ohange :— to b%‘ and quotations from it are given on folios 1 verso and 2 verso,

(iv) The example is solved on 1 verso and 2 reclo and appears to have bsen somewhat as follows :
bined capitals of five hants less half of that of the first, one-third that of the second, one-fourth that of the
third, one-fifth that of the fourth, or one-sixth that of the fifth is equal to the cost of a jewel, Find the oost of the
iewel and the capital of each merohant.

All {1 verso.] This appears to give part of the solution and proofs of the quoestion on 1 recto. Since < Ix—{x,mIx—}x ==
Ix—ix,=Ix—§xy=Ix~§xym0, wo have jx,=ix,=}x mix mixg=k > whenoe z,_”".*ﬂ‘i?:l*ﬂ_ i;t-i'lﬁ-'i.o.
1f k=60 then om377 and x, w120, x,=00, x,m80, x =75, x;=72.

Then follows a * proof * which may be expressed by
90-+80+76-+72=317 and 317412377
120480+ 78472 =347 ,, 3474y =377
120400+ 75+72m357 ,, 367+% =377
120+90+80+-72w362 ,, 362+ § =377
< 1204904804 785=365 , 365+ % =377 >
4 Cumpare with-eutra 11 on | redo.
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A 11—contd.
chaturtham sanka sarvasvam ||
prathamasya saikaardham . . . 90 | 80 | 75 | 72 chaturnam yoga
317 prathamardhepa sashtibhir yutath 377 eéa prathumasya dhanam
prathama dhanath | tritiva chaturtha panichamasya dhanam sarvasvam 347
dvitlya tyi-bhagam 30  edu yutarh 377 esa dvitiyasya dhanarh bhavati ||
puna prathama dvitiya chaturtha pamchama . . sarvasvam 357 tritiyasya
padam 20 efa yutarh 377 esha tritivasya dhanam bhavati ||
punar api prathama dvitlya tritiva pamchamasya 362 chaturthasya pamcha-

bhaga 15 efa yutarh 377 esha chaturthasya dhanam bhavati ||

A 12
Sya dhanam bhavati ||
atha pratha . . . . . . . . . tvaméashtidesharh 377 ||
atha dvitiyasya 120 evamh 377 dvitiyasya bhavati ||
30
80
75
.72

atha tritiyasya krivate | 120 evam 377 tritivasya dhanarh bhavati |]
T C 90
20

75
72
chaturthasya kyiyate = 120 evam 377 chaturthasva dhanam bhavati ]
90
80
15
72
parichamasya kriyate | sthapanarn =~ 120 | evam pamchamasya 377 |
) ’ L9890
| 80
75
12 |
[2 recta.] i This appears to be another ‘ verification * of the example on 1 recto ¢ verso ; and mesns
<324 00+80+75+72e=877>
120+ Y +80+75+ 72377
120490+ %9 + 76+ T2e377

120400 +80 + 3 + 72377
120400480+ 76+ =377 and * this is the measure of the prioe of the jewel.’

2 recto.
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A 12—contd.

esha mapi milyam pra

udi® || anyonya vidita vibhavah . . . . vanikdvayam |

ti . . .. . . .+ . . . . . dalam tatha
T+ | 3+ 5+ 2 voma.
12 12 6
1212 [ 6

taméarm vioddhyat visodhavet ripam sthitam | esha . . . kriyate

19 0 7 11 | tkuryatat parivartanarh‘rl 12 4 , 6 | chchhede
|12 4 6 P19 7 1

. . . . jatarh asya | 924 | 836 | 798| projjhya jata | 924 : 836 798J
1463 | 1463 | 1463 | L

i

eshar yutirh kriyate . . . jitA | 2558 | chchheda projjhyarh 1095 etan

mani millyarh

{i. This is possibly the question solved on 2 verto.

[2 verso.] The general meaning is: since x,+X¢~(}+Hxymx,+x4—(}+Hxgmxy+x,=(}+$xym0, or Ex—(1+ 1)x;
mEx—(14§)xgmEx~(1+4)xymc, whence {{x;=ixy=¢x,mEx—0 and :;2{_6_’“_0_’_*_"‘__*%;’2'_ Setting Ex—om1463 we
have x,m02¢, x,%830, x,m708 ; Txm2538 and cw=1095 * which is the prioe of the jewel.'

1 do not, however, understand the form of the first statement ; but see fol. 65 verso where ?;; means ”’——";—“-

+ améar vidoddhya and kurydiat pari fi are quotations from edtra 11 on fol. 1 recto.

A 13.

wda® || .. - - ... dvitiyasya hayan navah 8 varso.
tshtra dasa tyitfyasya . . . . . .
. . . . pradattam cha paraspararh
prithag dhanarh tu vapijim milyarh va prinindm prithak

yadi . . . . vaktum tato me chchhindhi sarhsayah ||

{8 verso.) Writing ay. Note the looped medial ¢ in the penuitimate line, Possibly a double leaf. * Find order ' 45, The position
is determined only by the writing and the numbered sdiras on the reverse. [Ezample 1 One possossos 7 horses (a°maewa), anothsr
9 hotaes (Aa®=haya) and & third 10 camels (2°=dehtra). Each gives one of hiv animals to both the others (and then their possessions
are of equal value). It is required to find the capital of each merchant or the price of each animal. If thou art able, solve me
this ridd!

We have (T—2)X;+Xy+Xym(0—2)xy+Xy+ X =(10—2)xy+X,+Xqm0 oOF Ex~(7—8)x = Ex—(0—3)x e Zx—(10-3)x,,
whence 4x,m8x,=Txpmk and Exm S M k. If ke 168 then x,millmd?, 3. 8228, xymiften2d. AlO Tx;m04, Bx,m302,
10x,m842 are the original oapitals, and om=262.

Mahivirs gives the following . example.

Ruls.—The number of to b:.sinl;!\ny is multiplied by the total number of men. This product is subtracted from the
number for sale: continued product of the remainders gives rise to the value of the jewel provided the remaindet
relating to it is given up.

Esampie.—The first man bad O sapphires, the second had 7 emeraids and the third 8 diamonds. Each by giving to each the
value of a single stone bocame equal (in weslth to the others). Answer 20, 15, 12.
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A 13—contd.

7 af 9 ha* ac 10
1 1 1

| _
vapijjaka 3 deyan . . . . vapik pipda batarh | pinda 7 | 9 |
10 |} deyams 3 suddha sesham 4 | 6 | 7 tata sesham paraspara
kritarh gupita jatah | 168 | 168 | 168 | svaseshena tu vibhaktam

168 168 168 labdhah 42 | 28 | 24 | esha pratyaika milyam
4 6 7

ekaikasya . . . . gupitd jatani asvai hayai ushtrebhvah 294 | 252 |
240 ekaikasya . . . . jata 262 | 262 ! 262 | etes sama dhana
datva ssamadhana jati  prasta malyam tad uchyatam 3 recia.

o

4 va°® 5 go° 6 sa
1 1 1

evam prasta malyarn 2 | 3 | 6 dattais samadhana jata 17 | 17 | 17

trayodasama siitram 13
sutram | ekayut@nar sirhkhya dvi . . . . hina cha ||
evany tavat karyam yavat  purushai sama bhavati ||

saptama patre bhilikhita sthita

chatur-dadama sutram 14
sitram ]| gatisyaiva videshamh cha vibhaktam piirva gamtunah
tenaiva kalarh bhavati  stha . . . . kenatu ||

uda® ]} addhvardha vojana gate fata

[3 rerto.) 'This is the reverse becanse aifra 15 ohviously begina » new section (R).

i. This to be a pani ple to that on 3 vwerso. The ahbreviations are poaibly y® for yam ‘ barley.' go° for
godhiima *wheat! st for sl ‘rice, Were (4—2) x, 42 £3=/B5—2) Xy +Xy+x,=(6- ) Xy+X,+X,=c whenoe x,=2x, =~ 3z,
and x,=@, xym=3, x,=2 and 0=17.

derwtood. "the ref to the seventh leaf in now only tantalising, No nisable q ions from the alira are
. The phrase tavat ...... wval ‘somuch ...... an muoh ’ doen not reenr anywhere. Tn Bhiskara vl and pivat (¢4° and
$4°) are used an algebraio quantities.
iii. The rule means t—,';‘_—':' where r, and r, are rates of progreas and D in a given time. (Ree § 83, Part 1.) The runle is quote!
on & recto where gatisyaina videsharh cha and piiron qaia ocour.

4



172

B 1.

i sitram || dvigupam prabhavam $uddhda  dvigunam niyathum tathd § recto.
uttarena bhajech chhesham  labdhar riipamh vinirdidet |}

g. uda® |} vartate bhritakax kaschi  tatraiko dasha madakam |

pratvahain kurute tatra karmarh bhattika manavah
dvitiyarm kriyate karmai dvyadi tritavar uttaram |

padam tatra tu bhavati  kena kdlena sisyatam |

a® 2 | u® 3 pa® 0 | prati® 10
17"71} 1| S

tdvigupamh prabbavarh $uddhat prabhavam LQ,I dvigupai + 4 'niyata puna dvi

SRR 16 [uttarardhena bhajayet] uttaram . . . . .

i satram || hayor vibhajya gantavyam «ato bhiga . gantata 8 vers
ekaé cha gamana jfieya vutiis samgunya
uda® || niyo rathoévair dadabhir yujvate hava pamchakari

gathtavvam yojana atem . . . . kim udbhavet

t ha 10 . hava lagna rathasya 5
1

l gantavvo yvojana 100 |
1 1

i

|
O

'
i

}hayor vibhajya gantavyamt tatra hava ' 10 | gantavrarh yo° | 100 lfnto

Bl [8 rerto.] 'The position of folios B, 9 and 7 js very douhtful. The: fit in nowhere perfeetly.  Their find orders are 48, 43 and 45 ;
but 7 recto incheates that this find arder fa not of much value here.  See the notew on fol. 7 versn. The writing is ad.

i. The rule is another variation f that given on 7 terso and means t=" ‘;2“4-! where A is a fixed rate and t Ax-((t ~ ])—'; +alt.
22y

ii, The example is A=10, a=2, d: -3 whence t=""7""41 .-.f}and s="""w03}"-,
The phrase drgunarh prbhavam dudihi in quoted from the siifra above ; while the phrase uttardrdhena UAdjayet was wrongly
quoted and was afterwards oancelled : Compare with the utturdrdhena bha)itam quoted on 7 verao,
Bl [8 verso.] i. The sitrn is partially reconstructed from the quotations in the solution helow.
ii. The exnmple in: There are ten horsen of which five aro voked at a time to the chariot. How many changes should there be
in & journey of one hundred vojanss and how much will each horse do ¢ ’
The solution is 1/} =10 astages and 10 50
Proof, 5x100 . . . .
MahAvirs giver & similar exawple (vi, 158).

rari-ratha turagde sapla by chatriro'éed rakanti Thirypktah |
yojana-svtati-qutya s ko myidha’ ko chaturygoqal | |
“1u 18 woil known that the horsea or the Smn's chariot are seven. Four horves are yoked ot a time, They bave to perform a
journey of 70 yomnas. How many timew are they unyokrd and how many times yoked *
Mahivira’a solution in expreased thus -
The number of the total yojanar divided by the total number of horses gives the yojanas in turn.  These
the optionally chosen number of horses to be yoked give the measure of the distance 10 be travelled
That in %P =10 is the length of cach stdfe , and 10 x d=e40) gives the distance each horse worka,

The solution 18 rather oryptio, but the interesting point is that the problem was & traditional one. Probably something of its "
original quality has been lost.

yojanas multiplied by
over by each horse.



B2

B2,

113

B 1—contd.

bhagat Arite labdha 10 tatra yuktasva 5  etais saibgunya pariyoga jatam

. . . . Yyojandnyaikoéva riidha | pratyayal) paiichabhis sata samgunya

jatathn . . . kriyate || yadi da . . yojana pamcha

B 2

uda® [} . . . . . . . . tatsamaptam dvijanmabhi | 9 reoto.
tat punas te samam bhaktvd dasa . . samaptavan |
sathkhydya x kati machakshu kativiprda x kati prashtair ||

a1 o w1 pa® 0 labdharh 10
i 1 1 1 . 1

o _— - L e e

karaparh || flabdham dvigunitam kritvai tatra labdham 10 | dvigunam

- \

| |
i

20  tathadvyinam . 18  tuttarena vibhajitami atrottarath 1 . anena

-

ayail preshna brahmana ekona-

bhaktva jatam tad esha rapadhikam l 19
viméati

sthapa . . . &% 1 u® 1 pa® 19 rapona karanena phalam 190
1 1

. . . . . . . ‘ * 9 verso,
.. y0° 6 éa” yo° 1 = vo® 70 gantavyam
1 1 1

o ——— —_——— — e

[0 recto.] See the notes on fol. 7 wran. The writing is of the same stvle, ad. Tossibly thero are two leaves stuck topether,

The example ia a=1, d=1, A=10, and 10t=((t - 1)} + 1}t whenee t=* " 7'
Dr. Hoornle gave the following restoration :
“ Por a certain feast one Brihman 1s invited on the fimt day, and on every sucoceding day one more Brihman in mvited, For
another feast 10 Brihmans aro invited on every day. In how many dave will their numbers be equal : and how many
Brihmana were invited.”
The uso of the term labdhari iv here rather cumous.  The phrases labdhwh dwiqumilari krited, tathddryinam, uttarens mbhdntarm
and rdpddhikarh are probably quotations from a sitra.
[D verso.| The example probably meant: * A and B start for a place 70 yoanas distant A travelled at the rate of | yojana o
day and B at the rate of 6. At what point on his return journey did B mect A”

"w: =t "—'—', where x is the distance traversed by A, we ha\e x - H; =20 an givon in the text, and since A travels at the

rate of one yojana a day, this is also the time.

Proof bztha “rule of three® 1day : 6 yo© :: 20 days : 120 yo', and 70~20=560 and 704-50=120. Also ! day : 170° :: 20
days : 20 yo°©.

The abbreviation #a° may be for sanaivga *alow goer.’

+1=19and by the ripona method a= 100,
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B 2—contd.

|
i

. !

— e —

a(la)bdhe san‘xyoga[ 7 Jvibhaktam 1 | gantavyena gupitda jatdn labdha
1 7

10 | dvigupam L20 | eshalpasyah ||
atha . . . ayam kalo jieyah anena kilenash shat yojanani gantavyam |

bhyam ekayojanikasya samagamo bhavati ||
tadyatha trai-rasikena pratyaya | yady ekasya shat yojana tada virméanam kira

.1 6 yo° 20  pha® 120
11 1 1

U S

atha saptati Soddhya Sesha atra ssaptati ‘L_ 70 J agata pamchaga | 50 J adhve

— [

di° |
1 1

R A R
B 3.

yo© 1 20 di®| pha® yo® 20

| 83 u 4  pa® 0 pitya datta 7 |
! 1 1 1 1

L U Ve

tadim vidoddhyat . . . . ﬁdil 3 niyatam ‘ 7 l vioddhya | 4
— I [

l

J

tuttarardhena bhajitam+t | uttarari 4 | anena bhajitam 4 jatai| 2
j 9 L

tlabdharh sarupat | esha rupidhikam | 3 eda kala

.

. 8% 3 0 u® 4 pa® 2 riipona karanena phalamra® 21 ||

R TR TR

dvitlyasya trai-rasikena . . o1 di® 70 3 di°® 0 pha® ra® 21
1 1 !

[7 verso.] Toliu 7 ix a very interesting sheet. The wrting may be clas=cd an af. On exammung the origina) 1 noted that it
was & double sheet, but the reproduction (Plate vi) might lead one to concinde that it waw & palimpsest. Probably, however, the
writing underneath is showing through, or the faint writing marks have been impressed from the contign leaf. The two sides are
definitely d ted by their contenta and the right side has now heen definitely located between folios 6 and 65.  Folios 7 (verso),
8 and 9 are diffioult to place. Indeed there seems to be some duplication. Folio 5 certainly follows folio 4 and section ¢ cannot
very well inclnde folios 7 (verso), 8 and 0.

i. The problem 18 Ttw((t--1)§ +8)t whenoe t= "',,"' +1=3, By the riipone method 8==[(3- 1)+ 3t=21 and by the ‘rule-
of three ' 1:7::8: 21,

Th.e phrases ddim visoddhye, wllardrdhena bhsiflar and laldham aa +@pu are quotations from a lost sitrs, Compare with fol,
8 recte.
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B 3—contd.

esha ssamadhana jata ||
uda® || adyeka uttara dvayam dvitiya paticha pratyaham |

kena kalena samatam  vada me gapakottama ||
' | pa- 0 ! nivata nitvam 3
- 1

'
. I

i o

— o

1
1

tadimh visoddhyat . . . . . . . .

1L The problom is Bt==((t— 1)} + 1)t whonce t=x -<2("} ") +-1.e5 and s=m25 5.

B 4.

tasyaiva gatasya | parata dvitiya nava vojunaika gatake . . . tam
1 di® 5§ yo° dina 7 gatasya gata yojana 35 dvi’ 1 di° 9 yo°
1 1 1 1 1 1

tgatisyaiva viseshath cha] . . . yate | guti & | 9 | visesham ‘4‘

vibhaktam 1 purva gata 35 esha pader gunitaim I 35 . . bhir
4

dinai sama gati bhavanti nava yojanam |

pratyaya trai-rasikena 1 di° 5 vo' | 35 .
1 1 .4
1T di° 9 yo° 35 pha® .
I I SR N

uda® || ashta-dada yojani ekena dine yatr |
tasyishta dina gatasya |

dvitiva pamcha-virhde vojana dine vati |

[4 rectn.] The writing changes, due possiblv to the use of a different pen, but it is different and may be termed 2%, This leaf
i# closely connected with fol. 3 recto and with fol, 5.

L The example may be reatored :  One woes at the rate of 5 worin s for 7 davaand then a second starts at the rate of 9 yojuenga
aday. When will they have traversed equal diktances ?

The %’v’iu(- gutisyarva visesham cha i & quotation from vitra /5 (fol. 3 recto) and piirva gata is o reference to the same rule,

The solution is t .,’7_“.—- Y days. ‘ Proof by the rule of three” 1:5:- 200 T and 1:9:0 %' 2 V1% <and *1% =~ 11%x 36>,

One travels at the rate of 18 yajunas in ona day for & period of 8 davs, A second goos at the rate of 25 yojunaa in one dey.

Determine in what time,

Tho eleventh leaf must have been close by : indeed pdrrepr neems to indicate that it was * just before.

D

« « « + « « w . . yojanupurichukari | sapta dinani*™

to.
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B 4—contd.

kena kalena sasyatam ||
evam eka-dasama pattre bhilikhita purvepi ||
pamcha-dadama satram 15

sitrarh || ddyor visesha kartavyam  uttarasya viseshatah

vibhaktam muttare . . . . . . . . .
uttararm 2 vibhaktan 1 adi desha | 2 jata 1 1 | dviguparh
1T 2 1 1
2 rapasamyvutary , 3 | esha . . . . samkalite
— - J

pratvaya | padam . ipid ubhave sthapitavyva ripond karape phalamm 21 .
21 dvi
kim prabhiitepi likhite || shodasama sutram 17 “litre Lhrintim asts

sitrarh |} Adyvor videsha dvigupaii chaya suddhir vibbajitam |
vipadhtkam tatha kalam guti sasyam tada hhavet  |]
uda® || dvavaditri chayag chaiva dvitiya trvadi-k-ottarah
dvayocha bhavate patithd  kena kalena sasyatam ||
sthapanar kriyate {j

a 2 u® 3 pa® 0 dvi® i a° 3  u® 2 ' pa® 0 !
1 1 1 1 1

karapam |1  advor videsha}

iii. The rule means (?) t=2 “:",'] t1. Note that the next aifra, on the reverse, commences with the same phrase ddyor
videsha, !
[4 rerer] 1. The example was &, =4, d,;=8; a,= 6, dy==1. Where a, and a, are the first torms and d, and d, are the inore-
ments of arithmetical procressions. the surs of whieh were equal. Therelore (L—1)]+4= (t- 1)} +6 whenoe tect "™ TR Y
Tho proof is by the » ipona method, namely, s;~((3 - 1) §+4)3=21 and s,=((3 - 1)} +6)3 21. Bt * why should § -
outin full 1 See Part 1, §73. y should it be writter
The remark that the sitra s wrongly numbered was probably added later by some one other th
sdira in numbered 18 (fol. 6) and #o on.  This i4 not » copvist's error : iv in one of an original M,
ii. The rule is much the mame as the provious one and means that te=2 "ﬁ ~';"+l when (t 1)™ rat ((t—1) "
Ay, e((t— 1
The rule in quoted helow and on fol. 6 recto, = ' 2 Foatee(lt—1) o taalt
iil. The example givos n, 2, d;=3; n,e=3, d,e= < whenoe t=d and ame1d >.

an the original scribe, The next
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al

a® b u- 6 pa® 0 dha"®

1 1 1

‘-ﬁ;___-lij-__! a3 pa 0  dha
| - 1 |

- -

karanaiin | fadvor visesham$ | adi . . . . . fchaya Suddhif chavam

6 | 3 | Suddhi 3 adi Sesha 5 dyvigunann 10 uttara visesha 3
1 .

vibhaktarh" 10§ sarapam 13 anena ka . . . samadhana bhavanti |
3 3

pratyayarii | ruponi karanena phalan 65 1 esha padan ...
dvi 65
ashtadasama sittrarn 18
(sutram) || dina gamanam adi rahitai deicunarn tachehottarena sawyutath |
pratinibita atmaganany jucpim bk pa samjnako vas |
ashtottara gunite kshepa somjnako datva mulam

pratinibeila yutane dregunottara bheajitam

5 recto.

. . . . . . . . . o hadme 300 0L 1‘dina gama- 6 verso.

“nam adirabhitam?  dina gamana yop cg paneba h adi 3 rahitam

IR

jitam 2 tdvigunaimt 4 tachehottarena satvuwtamt 8 e

i A e

{atmagunamt G4 eso tkshepa samjieko rag | ashtottara sathgn . .

’

labdha rashi | 30 ashta gunat, 240 attarena gunam uttaram 4
| o

gunitam jitarn 960 1 Tkshepa sanjiako datvi{ | tatra hshepa samji . . .

64 | vutat jatam 1024 asvamalai 32 [pratinibitat . . . .

8 vutam jitar 40 n e e

e e

[b recto.] The writing is the same as thut on folio 3. namely x5, hut 3t ohanges sgwn in the middls of § recto.

i. The example in ay =5, d, 65 8y=10, d,=3, where (= 1) £5tr ((6—1) 4 It and the rolution s t=2(a,--a,) (d,~d,)
+1or2(10 5)/(6—3)+1=1"

Proof by the ripona method Ry =< ((,*- 1V} + Byl - (0= 1) 10)y =0

The siifra number shonld probably be 17, See fol § rerso. )

ii. The writing now changes to what may b termed the a4 stvle. The ruie means that < if DT+ Di=((t—1) ; +a) t> then
(d 2Aa DYERADT 1d=2a )

24

where D) and T are fixed quantitios and u, d and ! aro alementa of an arithmetical progresgion nf‘ which  and d only are given. ,
The quantity designated pratinikila ‘st amde’ is d -9(a—D), while the kshepa samyiake raét ‘the quantity known as Lshepa’ is
{d—2 (s -D)}’

[5 pers0.] Writing ad. Notice a semi-looped medial ¢ near the end e i

P e 2 4.5. 24h—-3)-4 n
i. fhe example is < Dw5, T==6, 8==3, d=4; honce g/ (O N4 H.'). 0+2(5--3)1 4> py golution prosveds step by

2.4
step thus : DT=0.6=30, D —n=b—3202, 2AD—a)s=4, YD —a)+d-=4+4-8; (2D a)4 d)*=<64 and ‘thin 18 k:own as the kshepa
quantity *; 8DT=240, 8DTd=060; 8DTd +(2(D~a) +dY=1024 , /1024=32; 2()—s) +d-+-32=ad; and < 5 =b6>.
Almost the whole of the aitra on 5 recto is quoted here and on the following pages.

7481

tw
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C2

dike pratyayam t i ! ? ? i phalath . . . . uanenassaha55efa 6 reom.

samibdhanam ||

uda® || adi parachatih uttaram ¢rini  naro yojana gamyate |
dvitiva pratidinaris sapta  gatasya dina parichakam |
kena kalena samatam katthyatar gapakottama ||

a5 w3 pa® 0  prati®gati 7 | dina 5
L1 P 1 1

pamcha dina ga . . . yojanikarh yojana l' 35

karapamh | tdina gamanam adi rahitamt tatra dina gamanam A

tadi rahitamt adi & rahitamh . . . . .,

. anena gunitari jatam 1840 | tsamjnako datvad tatra kshepa r;‘xshi\ 49 J“"""'
d

| S

datva jaitarn 889 : . . . . danadadati samari | karani kriyate

sitrath || akrite slishiha krityuna  $esha chehhedo dvi-samgunah
tad vargah dala samslishtha hviti suddhi kriti kshayah

anena sutrena slishtha malam anaya svamatimi

labdharh mulam | 29 : {pratinibitarht l 7 | anena vutarth | 36 !
3 - o
DA 58._J
... . 2136 tdvigunottara bhajitam! | wto . . . . . . .
L
[8 recto.] i. Continues the example. * Proof by the rule of three® 1-D::t- Dt or 1-5::5: 25 and DT+ Dtx=30 4 25w,

. SETIRTTIT N T G
ii. 'The next example is D=7, T=Fh, a~=hF, d=3; hence t== {2515 ‘le. +2UT 8.

: ]
Part of the solution is lost < DT =35, 2(D—a) | 1 =7, T8=49>. 1t 15 continued on § rersp,
[6 versn.] i, Continues the solution : 8DTd=R40; SDTd+(2(D—a)d)*- 880.  Here the anlution Lreak off in order to tackle
the problem of obtaining the root of & surd quantitt. and & subsidiary (un-numbered) sutra is given.
ii, The rule reours on folios 86 recfo and on 67 rersn, and with the help of these other versions it has heen restored as above.

The rnle means that an approximate root of ./ AV Eh in A+ nnd that the diference between the squares of these two quan-
tities is (x A )i and that by continwng the prooess closer lpproxnmutmnu can be obtained.  For o discussion of this rule see Part I,
§§ 68, 69, 85, The three versions as they now stand are -

akrite i . . . . . . . chchhedo dvi-sarigunah 6 Verso,
tad vargah dala | sabilishtha | hpt .+« e yah
. krity Gnin weshs chohhedo dvi-satbgunar 1 866 Recto.
tad varga . . . . dlishthah hriti suddhi kriti klhtylb ]
akrite slishtha krity find #esha chehhedo dvi . . . 87 Versa,
vargs dala samslishtha briti suddhi kpitphshayah . .

iii. The solution is resumed : < sinoe 880==841 +4S-29'+48 > the ﬁ"fv approximation to /589 is 204} and (terming this q,)
wo have q +2(D~a)+d=2042+7=30})="]"* < and t,-r,,-‘,"\ where t is an approximate value depending on q,.
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C 3.

6 ! 447 ¢ dalita | 447 - . . sasvevutam 737 ada, 7 rector
AR SR ey 7 p
i - .
60* ! "h P taty: s 1 N I-H . . L : |
16 chac | ghnia | tatra pada (8 amena gupitam jatam , 65593
60* ¢ha” I 99 l_ 8'_‘1 |
33 L° .y . o
33* li sl tya seshati krivate | 65569 bhage hrite
6 vic .
60* ‘ ) . P ‘ - -
PICIP pratyayvar trai-ridikena 1 7 vo 178 phalam
29 [ 1 . -.]_., : _2"_)__
yojana 42 ge 28 nivatar tena . . . 77
29

clhona-vimdatima sittramn - 19 1}

7 recto.] Thw continues the example started on fol 6 ecto. [The numbets marked with asterisks ave change-ration (see Part I,
88 103- 105).]  The set of figures on the left expresses . as o sexagesimal fruction (see Pait 1, ¢ 58), we., 4, =64K8416"433"46 4"
The portion of the atutement. ahove the 16 1x miamg but the restoration 18 cortain— Of the aborey mtione cha’ has not, vet been identi.
fied ; 1" stande for lipte (Gh. 2emzer, o" for sdpta . v for $shom S remwmder.” In Hindn astronomical works liptd means
& ‘minute of ave,” and mbiptd " a second of are ' Tlus use of the sexagesimal notation for anthmetieal purposes in an Indian work is
unigue.  The solution procesds to find the approximate value of &, which depends on t, and ultimately q,. We have
sy=((t, 1) ;“'Fn)il- Now (1= Dd==(", * - D=4, (¢, - 1) '- =5ty ”'_! Fas A EBe Sy g and (b 1) G +ajt, =Yy .
Dy ey LY ) -
v =l

Bat DT § Db, —7(h + 17 )=0810 =7

*Proof by the yule of three ": 1. Tyo™ 24203 and -~ 4831 +35="77014; -

. (LW 1 . )
[Note that ®339%- ensee= s o (, 111) Y antng Tus process of reconcilintion i explamed in Part 1, § 85.]

The siatra number should probably he 18, See fol. 4 rrrs,

C 4

~y
—
—
=
—

‘ pa’ 0 | 60
; . 1 11 e
karanam || tashtottaraghne gunite| | ashta ghanain | 480 | uttara
ghana . . . dvi-ghnam adi | Aadi dvi-gana | 2 | chayojjhitam | cha
uttarat | ato uttarar patayitva ekarm bhavati | 1 | va. . .
nikshipya dhanasya | 481 | miulam $lishtha karanya | 21 | .
P40
42 |
vamséam | R82 $esham chatvarimsa prithak sthapva 40
| 40 S
| 42
yojyamh 922 tan mila varjitarn || tan malam . . . . . . . . 880
42

(865 verso.] Folio 66 consista of two leaves atuok together. The writing on buth sides may be classed as 4. The left aide
bas no direct connexion with fol. 7 recto but it belongs to the sama sectaon.

The gfitra here quoted from in lost, or hidden, for possibly when falioa 7 and 65 are separated it may be discovered. It may be
naid to l_?;tona of the most important #iltras of the whole work judging by the care and ¢laboration with which it i illustrated. It
must mean that < when -a((t-—l)-'} +8)t then t=" ll-«n'*;l**"‘"” > wherea. d, tand & are respectively the first term, the
common difference, the number of terms &nd tne sum of an arithmetioal progreasion.

The example is a=1, d=1, 8=00 ; hence t~=" @ “"‘;"l‘"“’" a-n =5»av;7‘»’

The solution gmoeodl 8ds=480, 28 —d=1, (2a—d)*+8cda=48] ; by the square-root method (see fol. 6 verso) the firat approxi.

mution is 21 =5t and < tym (G ~ 1)+ 2 gt >
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C 5.

880 | 964 | gupita jatam 88320 chatvarinéa prithak sthanam vargarh o6 veno,
1

84 | 168 4112

L 1600_! esha upara patya desham | 846720  vartya jataa 60

— _lne —
21 fesham varggah tasthat . . . . . osermta
- 20
|21

akrite §lishtha kyityiinan  esha chchhedo dvi-samgunar |
tad varga dala samélishthah hriti $uddhi kriti kshayah ||
téesha chchhedo dvi-sarhgunat kri

‘ 21 21 bha '
20 400 dala 1 sarhélishthah 20
| 21 441 2 21+
esharh patya . . . . . . dva bhajita . . . tadhath upare uparamt

gupitavyam vargam yava marjaye

425042 400 | desham 424642
e | e | - ls362

08 (66 verso.) Continues the example. 3y ((b;—1) §+1) tym &, 4 e S0+ TR 3000 bt < 2 =(34)Y8 > = % ang
sasI0- 100 _Marn_ o
1012 W=
The hottom half of fol. 56 verso is blank but the example is continued on 56 recto.
[66 recto.) This continues the example given on fol. 85 verso. The top part of the leaf is much broken up ; but the square-root
rule (sce fol. 6 vers) is given. Why this rule is repeated is not quits understood nor is it understood why it comes between two
approximations of tho same surd.  Anyhow tho general aim is clear : since the first approximation is 21} the second is given by

Q=2 1.2 =214 - i x e U400

C 6.

405280 444004 -« « . . . ardbam kartavyarh . . . . .etrecto.
38724 38724
405280 | 444004 sarhgupya jitath | a . . . . hrard hareshu gunp
38724 77448
. 1 179945941120 | asyadrdhath . . . . . . 160000+
L 2099096352

06 (04 rio] sod ty=(0_ 11425 000, Ao =N S s g s imsesme

=60,
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C 6—contd.

t$esha chchhedo dvi-saihgunari |

g <| $eshaib pamichakam prithak . 6 vemo.

12
ansas vamsam | 77  tan mila varjitamh | tan milam
2 |
dvi-gunottara sarmbhaktar 65 | eshapadam || . . . . yanam
24 I
a’ 1 u® 1 . pa® 65§ ropopa | 41 | . . . . . dalita = 41
1 1 24 24 48
adi sammyutamn | 89
LA8
c1
fashtottara-ghne gunitet 40 dvi-ghnam adi cha . .57 verso

nikshipya | 41 . milamm . 6 ° tdesha chchhedo dvi-samgunat

. 5
6

$uddhah tasmat
akrite §lishtha kyity iina desha chchhedo dvi samgunah |

tad varga dala samsélishthah hriti éuddhi kriti kshayah ||

takrite slishthat . . . . . tadadvi-samhguna krita
6 tad vargatam | 6
5 .5 25 dala
12 12 .12 144
25 | . . . 11833 . hri | 1848 | kriti kshaya kritam : efa 67 reoto.
1848 | 1848 e
milarh || tan milam . . . . milah ekam 1 esha sadrife patita jita
9985 . . . sambhaktam uttaram dvi-guparhn 2 anena bhaktva | 9985
. 1848 3696

esha parmchakasya padam || asya pra

satram || eko rasi dvidha sthapyas chayase

06.7. 84 verso 57 verso and 87 recio are all (except the last line) d with one pla the beginning of which ie lost. The

example is < a=], ds=1, a=B; therefore Pl 41>, The first spproximation to Va1 {8 qy=6A=}{ and t;~§t. Thorefare
o= (DRDE = (D = Bt = < TR = Biliy=B i), The second appro i ot by e
uquu{g’un Tule (aa previously on fol. 58 recto) and i given by QemOy— 4 ()Y 8 fym g = g 80 ty=f (1o 1) =i l"':“_
m and * this is the number of terms when the sum ia five’

Appazently a proof followed introduced by s sitira of which, unfortunately, only & fragment remains.
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C 8.

L 10225 | dalita | 10225 | . . . . . &adiyutah 108625 & padaghna ¢ et
| 800 | aat00 | 65600 |
pada semyuta . 6455040625 | ato puicha-vinda . . . . upardh
3227520000 |
6455040000 { . . . . Iiabdbaih 2 esha dhanani |
3227520000 |
L [ a1 w® 1 | padu 0 | dhanu 7000
| 1 1 1 1
L2 2| |

ceee e 380 aeym g M6 ) akiio . 2074271936 sme

esha sarva gunitd karani . . . . kritva bhajita jatah 1158 + amsair
671250
amda gupaye . . . . . .  raéi varjya jatah
579 579 |
768 294912 515520000 | 294912 +
113§ 777307500 777307500 | 777307500
éeshar 579 .. L 450576267588
i 515225088 v 777307500 ‘
L 777307500 | i

dvayena miile

8. [45 reclo.] i The grester portion of this exsmple is lost, but can bo restored. The example was < am1j, d=lf, se2; whenoe
b Y102 The first approximation to VI 1w q,=10f and the second is qy=~103— (})*/10}=105,. Thin given ym' =" 2050,
50425 1033 25 _ 10836 MM 10865 BR3H  6,405,040,620
and sy = (omo — D4 D s> = (i - 41 61;?& = Copio + 1) oo = "W o = T - < Now e bl
(s00 Part 1§86 (v)) > and s=ay— g1 =200E0 0o,
1i. The statement without any formal question should be noted. The example is ar=14, dw=14, 8s=7000. Tho first part of the
solution is lost but s good deal of the later working is preserved on folios 45 verso and 46 recdo. We hvoq,-m:. (See part 1,
§ 86 (vi).)
45 verso. The second approxinoation is given by qy=578 ;'i:—.—j (%g)‘ /879 ﬂ’% = 57017—:2 - (m)' i;:%:o‘ 519 %—"% =

016,590,000 294,913 515,235,088 480,876,997, 88
777,307,300

579 = 8 g rrasEn - Continued on folio 48 recto,
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Co.

| 448244345088 - 443580500088 221790250044 dalita e
. 4863845000 | | 4663845000 [T

110895125022 adi sathyuta 113227047522 pada-ghna 5075333762746743271936 |
1554615000 1554615000 7250483394675000000

Karani pata | 21713271936

patita jata upariinyisa sthapa

. 50753383762725000000000 +  bhs

7000
L_ 7250483394675000000
443, 540,500,088 . e 131,700,350, 048
09, (46 reoto.] Ggntinued from 45 vrren. ty= 1‘%%?&:""3)’:'6' ‘:&:.3:'“‘"? ";d vl :gh‘gi%.né?n,vll),a: 1,m,nls..o‘m )
(=) o RN () § 4w MMy Gy (1) YT ) e o Now o=
3,76,371.00

50,783,383, /6,738, (00,000,000
and smmy— g R B ko =700,

32
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D1

l made 8 | made 6 } made 3 | . . . . ka 20 apara prashtah pard ¢ vew.
a i e vihujapaviha . . hai . . . pa | gore ja ma cha | uppane
samale a . . dhapa . dhaleapot dine agane vihujana ehu vi .

karapamh | trai-gore virehahipanehi sa

(46 verso.] Writing « 4. Find order 9. This is quite unintelligible to me,
D 2.
tola5 . . . . . . . .. 70 recto.
e v . . . . 35 ete bhaga . . . . . . 70 recto,
2-

17 8 .

5 70

2 .0 mta 7 . . . . . pala2tolal . . . pala 6 || 10 reota
uda® || sama . . . . . . . . . napedlkritanicha

dvecha tisraé
tisra samadava] tulitani travo-dade |

ekaikasva siardhayah

prakshepa yuktya phalar

70 versos
. .. .. .0 705 vormo.

gunya phala ragi
katram pala 8 0 vors.

[70]. Tolio 70 consists of & soraps not obviously connented. The writing may be classed as oy The ' find order ' is 65 and
this and the five following fragmentary leaves are placed in their ‘ find order,’ for want of some more reliable basis of olamification.

M rectn is mostly unintelligible but x(§+§+3)=13 and x=12 is & solution.

90 varso. Hers x(4+4+})==68 and x==00{s ohviously connected in some way with the example on 70° racto but they are two
soparate examples.
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D 2—contd.

uda’ |} ardbhatyi . . . danéa pamcha éashti nyripo dadau |

sevakdnam tu di

1 1 1 drishva 65 ' sadpi . . . . . .,
2 3, 4 I
D 3.
i 2 . 2 2 | drishya . . . . . . . afosadrisha . . . hukam | $¥rete
LS L6~L_7-;
upari wamsam tamduld bhavanti . . . . . chatvaliméa | dunachau
raéi . . eta tamdula | dva-chatvarim . . . . . vantiete vrihaka
sarvattrah sthapanam asya
pratyaya trai-raikena i 5 a° 2 tam® 210 | pha® tam® 84 |
1 1 ) S l
|
fyasya kriyate | 6
1
yate radih 7 2 ' 210 | phalam
1 1 7 1

katram 105 . . 69 vorso.
uda® || . . . . tribhir dattai triguna trigunena tu |
tad uchvatam ||

P39 drishya 130 ' praksbepa | 10 ' 30 ' 90 | ekatram | 130 |
| 1 1 1 . )

vin || tar éatarh tribhir datyai paravaptra pavaptri kai

|416)9‘dn'°190).....140 60 | 90 | ekatram
11 ! - J

Ds. Folio 89 consists of four pleoea but is not quite so shabby as folio 70, for the two larger picoes fit together.
189%icio]. The statement means x(3+1+})=214 whence x=210. The *proof by the rule f three ' ts
54°: 2 tam® :: 210 : 84 lah® < and Ré+704+00=2214 >
64°: 2 tam® : : 210 : 70 terk°
78°:2 tam® ;1 270 : 60 tar®
lﬂ&?o verso). Here x(1 +8+9)==130 whenos x=10 and the numbers are 104+30-+90-130. Again x(4 48491100 and €0+ 680480
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D 4.

T Y (Y T3 dvitya . . . . patya JAA 68 reoto,
N
gesham* 21 . . . . . . . . . ekatram99 . .« . . dram 2
Jbari

D¢, [08 recto.] Consists of amall fragments which probably beloug to folio 67. Writng «,. The phrase Pliye dsaham ooours
#omo six other ocomsions (on folios 31, 42, 63, B6). e *

D 5.

Lo, L trat-radikena 2 dine 3 dram® 168 d:

: o o0 o e e 31 recto.
—_ e 2 R -
tlyasya kriyate . g ? di® 513 drarm® : lf? dina ; phalam dram®
f P2 _ -
:1411(1) prathamenadattah . . . . . . saptab dattais samadhang jata |
sadriéamn 77 ' 204 | patyadeshamt = 217 | dvitlyasya
NI S
datta . . . . . . . . 77 edas snma-dhand jata ]
8. pundnyar: sarva . . . . . . . . bha 14+ dine | dram® 15 jivys ]
4

dvittyasya | bha 3 dine | dram°
1

Ds. Folio 31 conaists of two leaven stuck together and the writing on the #wo sides differs, The leaf is vary ragged.
[81 recto.) The writing may be classed as a,
l.mmmphmybemmdwnhnmaunmhty:Aumasidrammhzdnyl.l!'nfnnz in 8 da i
?drammlndthhmtbeﬁpouqumnwbuhndtbqumhq? | 7. A gives B
<Bince 7= 17 we bave by, 4y (8 15,y dayn, >
Proof by the rule of three 2 days 1 3§ drfliamaa : : 4y days 1 \% drammas
and ¥ days 1 2§ drammes : W' days : W dremmar |
and ‘ffeniim a0 Hmat
{1, Another example of the same kind,
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D 5—contd.
« « . kdrapam . . . . chchheda sar-gune dram* 1 4 ya
11

—_—— 2 —

dram® 1 61 mudgd ' . . . rdha yuti hriti phalamh Il asya gunakaro dvayana
g

9 ; 1 ! -+« + .+ . ‘uparamn gupavel adau tiva dva
A ]
9 13 | - - - gupaya | 2 | . . . . . . dvi-nava-bhagesu
2 2 |
sitram ||

81 voﬂo.] Bome of the lower writing shows through and it is very difficult to differentiste. 'The word gundkara b * form of
multiplioation * ooours agan on fol. 42 verso.

D 6.

+ « « . . . chchhesham ta dvigupa . t& |
nirgachchha . . . praviéa mane chatvari dattah
puna dvi-gunarh
slinya hastamn gatarh tasya ki atra miladhana syat |
1 2 bha® 1 | 1 2 bha® 2 2 2 bha° 3 3 2 bha° 4
11 1 11 1 11 1 11 1]
4 2 bha® 5 i 1 | C e e e m e oas e
11 1 141
P
07. The surface of the leaf is much worn and the writing is in some places rubbed off. The writing is a2,

[67 recto.] 1. The example seerus to relate to s game at which & certain quantity was staked and aventually all lost.  The state-
ment means 143 (34§ (s+|(4+¢ (B+§ . Dm< Y >

31 verso,

67 verso,
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D 6—contd.

[

E 49 . 12 | jata . 61 ‘ . sadrisam ¢ 8
L SJ L 8 i1
" 16 61 . jata | 77 ... .. sadrisam ekasya
.8 8] LB
jatam 93 esha phalamh bhavati |
116
pratyayah | 93 ! 1+ 2 2+ 2+ 2 3+ 3+ 2
[ 16 |1 11 1 11 11

hundika samanayana sitram ||

dina bhakta videsham cha
kalam esham vinirdiet

dattarh cha patavyar?

udaharanam

|| dvigupa . . . . . . .

tral-radika vidh@anena

2

16

11
8

16

puna

yutam 77
16

siikshme dattam cha tatsamam

dvi-gunam krivate chaiva

[67 rerwn.] Worked out by steps - 3 (544 §)—30, 20 44- 4" =)

answer,

Proof ((((43—1) 2~-2) 2—-3) --4) §—(5 1 4 . })- O
ir. This Aungika sitra should be intellgible but it is not yet cloar W me.

14 |
yet
ahutva adho
1 1
96 1
b3

D7

. dvigupam dvigupam bharam .

puna kriya

(4 4+3)

W+ 15 and J141 -8 which 1k the

. . . . . gunaye | 1|1 |guni
,16 8

guna

phalam

»

phalarh 5

jata

labdham

bhiigasya divardha y kim

{28} Find order 60, Writing ¥ ad. Not intelligible.

H7 recto,

28 recto.

28 recto.
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E 1

. . . . . ekargham tu papyanam eka-dvi-tri-chatush-shat

.« . . . papyanimanayah

dram® 1 4 dram® 1 6 .
v 11

| phalamh rapa 12
7!- phalar rapa 12
[ phalamh rapa 12

phalam riipa 12

sthapanam kriyate '
| 1 1 ' dran” 1 2  dram® 1 3
e U 11 11
pratyaya trai-rasikena
1 dram® I ra® | 12 dram®
{1 U1 1
1 dram® ' 2 ripa T 6 dram®
1 i LA
.1 dram® | 3 rupa| 4 dram®
1 1 [
1 dram” 4 rapa;, 3 dram®
S T N S
1 dram- | 6 rapa ; 2 dram’
A LS S S AU
EL Folio 86 conmiats of u bad piece of birch-bark containing s large knot.

B8. Writing is probubly a4.

The knot is ropeated on folio 83. The tind order is

The problem may have heen e-mething hko tiua: The rates of purchase are one, two, three, four and six artioles for one dramma.

What will be the cost of twolve of sach ?

The oost of one uf each would be 1 +3 + § +}4 =11 thereforo the cout of 12 of each 1s 27 dmmmu. and the numbers of articles

are 12, 6, 4, 3 snd 2.

* Proof by the rule of thren’ 1 dram* : ru oo 12 dram” : 12
o, T N | 12
P, 3 :. i 4, 12
1, 4,3, 12
1, 8, 2, 12

e e e e e Y oy 1 di® 6 . . ..
|1 1 :
L2 R o
visesharh tu tatra gatim 3 2 viéeshamn ; ‘. . . sarvagatl
2 1

E2 Folio 53 resembles fol. 68 in sppearance and bas the same largs knot. Its find order is not known, Writing? ad. The pro.

blems are, howevor, dmihrwtlmonfolﬂmta.
(83 recto.]) The following 1 restoration of the probl

in offersd :
.Dm .m l} yojana in a dAy and another 6 in 3 days. Tf the first had » start of # yojanas when would the second overtake

Sinoe jt+9=§t we have G—— = 18 dayn."
*Proof by the rulo of three ': 1 day : § yo* 1: 18 dAyl:2'ly¢° and 27+9=30
1, :12y°::18 , :36 yo°

606 recto.
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E 2—contd.

yojana | 9  anena gupaye ‘ 18 \ anena . . . . bhavishyati
| RS—— —_—

! yo° 27 dina 6 &dau yojana 9 .

i 1

pratyayu tra.i-raéikenal } di®

H 1)1 di° .. yo° phalai yojana
e 11
: 18 yojana ' 20 dina ~ phalah yo° 277 53 verso
; 1 20 ghatike
i 35* gha® dina ‘
e ‘ . . {__,.. e
]
E 127 yo 20 : pha® yo 3;
13 H |
E - 20 ghatike
] | ) .
E | © 35* ghatike dina
'

(83 verso.] The following 1s merely & guess st the problem: One goes 18 yojanas m 96 days and another 27 yojanas in 108
days. The first starts from A and the second from B and the distance AB is 9 yojanas, they meet if they go only for
vy or 38 ghatikas of ench day ! (60 ghafikas=24 hours).

In one day they together go 33+ \y= y; , that is they meet at the rate of 1 yojana in \# days and actually meet esch other in
218 Gays =204 or 20 days 20 ghatlkss.
Proof 06 days : 18 yo° : : 20d. 20 gha® : % yo©  and Y+ 40w,
108 days : 27 yo° : : 20d. 20 gha® : ¥ yo.

E 3.

uda® || $ad-viméas cha tyi-pamchada ekona-trimée vacha |

dva-fa . . . éad-viméa chatué-chatvaliéa saptati |

chatush-shashti nava . . . . . 1héa namtarath |

trir-aéiti ekaviméa ashta . . . . . pakam |
296226447064994

) X% [Folio 58.] Find order not known. Writing ? aé. Possibly two leaves stuck together,
{88 recio.] ‘This gives pairs of numbers, first in words aund then in figures, thus:
Twonby-:lxndﬂ!byﬂ:mmdmluthhy
. tvmfy -six, forty-four, seventy
nxty fonr . . .
elghty-thre® Omty-ona, A el;ht .
and in figures . . . . V62 260 4470 64 90 4 .
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E 3-—contd.

. - » - a - . . . . . - M . 58 vetwo.
sthipanar kyiyate . . . 1 | yuvi 1 | sidha 1 drishya 20 I
T s 1
! i
. 3 . mah 1 | mamda 1 mamde 20
i 1 2 !
N 2 | ]
.« < » . .« tadatta jatamn marhda 2 yub5 sidhe 1 . . . .
[58 verso.] There is basis for the following restoration—-
A man earns 3 in one day, & young woman 1§ in | dav and . . g monadav. If 20 earn 20 mandas in one
day, how many of each will there be °
Let x, y, £ be the numbers of each clas, then x+y -7 =20 individuals
Ix-byy4y 20 mandas
of whioh the only solution in positi tegora v that given in the text, namely x=2, y=5, =13, This problem known as the
* Hundred Hens ' problem in China, and as the Regula Firginum, ete., i Europe is noted upon in Part I, §80 (s).
. . . . . tri-bhaga . . dine tatha | tri ripa pamchabhi dinai | 2 s

ra® 1 ri® 1 ra° 3 drishya 100
1 1 1 1

(]
[ 0]
[y

w
g
=
<
=.
=,
<
o
- D
- o
;W
o,
3.
(o]
[u—y
-
=

L& Folio zg;mm of 7 soraps of whioh the largest piece i partly intelhible. The find order is 55 and the writing a1, 4
[£1] nJo.] Apparently this means : 1 14° is given or obtained in § davs, 1 in § day and 3 in § days by three separate individuals
(or classes) and the total amount given or obtained is 100,
In one day - 4 |+§=3+2-+}=b} 1 given. so thnt ome is given in 7y days and (00 in 113 davs.
X'
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E 4—contd.

e e e v e e e e s e e e e e v« o« . . vardham tritlyasya 21 verso.
jlva-lokat esham dinar . . . . kasya kiri bhavati ||
2 di® 3 di® | 4 d&i° |
1 1 | 1

12 12 2
[ldi“ P [T
2 I i

parivartanam kriyate : 10 . 21 | 36 l dri 500

b6 8 ' 10 1

prakshe . . . . . . . ..

[21 vere0.] Here the main elements of & problem are preservod and the problem is continued on folio 22. The problem E:obnbly
was to the effect that : A gave 2§ dindras in 1} days, B gave 3} in 1§ davs and (' 4} in 1} days. In what time would they have
gvon 500 dindraa *

1n one day :: + :: + :: —= '; +2“‘ T ,’: o ‘:7:,  gaven. Therefore 600 is given "%;}’“= “‘;“',3":03;:2 days -

Lontinued on fol. 22 recto.

E 5.

e e e e e e e 473500 | vartita jata phalum di 500 ]

22
947 reota,

asys pratyaya trai-rasikena

2 &° |1 di® @ 100000 di° | phalami di 60000

1 1 947 947

2 N

3 di® |1 di® | 157500 di® | phalay di 60000

1 1 M7 ; 947

2 3 : '

“ . T S PR e —
D4 d°® 1 di° | 216000 di°  phalah di 60000

1 L1 -7 | 947
B 2 S S S J

(22 reclo] oonti the solution of the e ple on fol. 21 verso,
7, arsn
<The gifts are therefore " 4 1500 00, - TLw 500 dindrus,

¢ Proof of this by the rule of three® 2§ &i : 1§ days: :

100000 . 60,000
o G1: —gp days
wmn o
k1 R b e
»
TR ST WA
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F 1.

i . . . . . dvi-gupamn dvitlyasya prathama . . . . tiya . . | prathama
chaturgupam chaiva chaturthe chaiva dattavincha . . . . . . éatam ekam
dvayanvayam ]| vadasva prathame dattam kim pramanpam . . sya

;P02 3 ¢ 4 ! drishya 200
1011 1|

i

téunpyam eka-yutarn kritvat 1 | 2 | 3 | 4 | . . . tkshepa yuktyat
phalamh |} 20 | 40 | 60 | 80 | evan 200 || esham . . .

a° 20 |
LS

[¢]

u® 20 po
1

| 4 | rapopa karagena phal~i 200
| 1

i sttramh || yadrichchha pinyase siipye tada vargam tu karayet

F1, [22 versv.] i. Thin appears to be the beginning of a new section.  The sitru in lost. Fuel ord.r b4, writing a4

The problem was something like this: A certain amount was given to the first, twice thut to the second, thrice 1t to the third,
and four times to the fourth. State the amount given to the fivst and the shares of the others, if the totul amount given waa 200.

The shares are represented by 0, 2, 3, 4. Having added one to the nought ’ the sum is 1§ 2§ 3-+4= 10, -~Then the proper share
of the firut is 2«20 > . Having added in this value the series becomes 2041 40 | 60+ 80 -200.

The proof by the ripona method gives < ((4- 14 -+20) 4 - =200.
For the method of solution, the reyula falsi, see Part 1, §§71 and 72, and for the rupona method see §73.  The whole section is dealt
with 1n §87, and the use of the aymbol for * nought * 1 §60.

1. The silra begins * Put what number you pleage 1 the empty place (or for the nought).”  This 1 quoted on fol. 23 recto and
40 i8 ladd vargam tu kdrayet, otc.

F 2

t . . .+ . . . . chatp-gupam . . . .
C e e e e e prathamasya tu kirh bhavet

tada '

tyadrichchha vinyase sinyet . . chchha | 1 | {tada vargam tu karayett

1 2 i 2 3-t 6
'7_1> 1 |1 1]

prakshipe gupnitam 1 | 2 } 6 | 24 |

. . prakshiptath 33 [} drishyam vibhajet 123 vartyar jitam I‘ 4
33 I

F2, 23 rgzo.] The find order is 62. o 5. Whero T.. T be val b 6
i bo ted by x+2T,+ 3T, +4T y=132, ore T,, Ty, ot0., repreasnt, the values of the first, second
oto. 1l|m“l ﬁf‘:rﬁu ’;Emm. myl +2+s:},24-'33 m:i the proper uh,o ol‘x in Y= 4 and the series bacomen 4+s+u+né
-1321
nical terms bere employed are of interest and will he dealt with in due course: ichchAd ‘ an sssumed number’; vargs
‘o .::r'he :!LW ¢ something mwn in' or ‘an interpolation ' ; vartya ‘oanoclled ' ; drishya © the given number ' ; ote,

22 verso,

23 reoto.



esha varga krama gapitam

L sutram || kamikam suRye vinyastam

L

tkamikam éipye pinyastari} kamikam |1
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F 2—contd.

dattarh || ato nyasal I 4] 8 |

kritva chaturtha

24 ] 9% | .. ..

Il atha yuti vargam kyi . . .

tada chaiva krame gupam

prathamasya tu ki bhavet

21 33 (124 gy
11 11 11

° 300
1

e T

Il esha pyastam

}tada chaiva kramena gupitatnf | 1 | 2 | g | 48 | eshamyu . [GO_J
—

anena dyishyarn bhajitari l 1 300 | jata 5 )
60 . 1 -
anena kshepam gunaye | 5 I 10 | 45 | 240 I .. yuti
varga gapitarm ||
. ud&® || prathamasyana . . . dattam chaiva dhanam |

8a cha dvyardha yuta dhanam

fi. The term kamika is Practically aynonymous with ichehhd or yadrichchhd ¢ what you Ploase’; ‘an asumed number.’” Bhickara
uses ishfa much in the same way. A good deal of the siitry is quoted on fol. 23 versg,

[23 verso.] i The exXan:ple may be ropresented by x+2T, 4.8 (Ty+Ty)+4 (T3 4+Ty+T,)=300. Put xm] then the seriss becomes
14+2+9448=60 and the proper value of x is ¥ =5 and we bave T, b, Tym10, T, =4,

si. The example is solved on fol. 2¢ reolo,

Satam chatug-chatvaliisa

F 3.

kirh prathamasya

F3. (24 recto.] The example may be represented by
[x(1 +19)+[2T, +24x] +[3T, + 34x]-+-{4Ty +4§2]=144}
Set x=) ancl the serien booomes § + Y449+ 14 *3% w144 which in the samo as the

The phrase marked ** i deletad 1n the o The exprossion
from & well known rulo relating 1o fractions ; vumerator should be multiplied by numers
Bee also C5, D5,

T =240 and ET.=800,

**dattam chaiva chaturgupam®**

given sum and therefore x ] is oorreot.

* wpare uparam adhe adham gunaye” ia ob

uoted
tor and denominator by dnoml?utor.'

24 recto.
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F 3—contd.

élipyesu i .+« « « ., tyutah chaiva gupamt tatah

{

yutarh chaiva gupam kyitva karayegapa . . . . .+ 5 gupam | tupare
.2 l

uparain adhe adham gupayet | ng sirdha dv . . yutam . tIya rasya gupapam |
|

[——

sardhais saptabhi tripi 45 | sardha traya yutamn . . chaturtharaéi
2
gunayesh shadviméatibhi | jata | 208 J sardha chatvari yu . . . . .
- % an
289 - evam driSyamn | sarvam tadeva jatam
2|
« . . . .« <« . . . . . trisdirdhayu . . . . . 26 vorso.

chatur-gunam chaturthena navardha yutar dattath |

dvidata dvaviméadhika kim atra prathamasya dattasit

03 25| 37 4 9 ekatram dattarh 222
12 12712 12 I
jétnya . . . . datvaf | I | yuta gunita yuta kramena jhtaxrh ||
sthapa ! 5 | 15 | 67 | 357 | drishya 222 Ipra.kshepena
t2o2. 2 2 1 |
jatern 222 || . . driéyab 222 ||

4 uda® || prathamarh na janami | divardha yutar

(24 Jﬁ»} {. The example may be represented by
[x (0 4+ 1112 + §x)+(8 (T4 +To) +4x1-+[e (Ty+Ty+Ty) +§x]=222
Sot xwe1 and the series becomes § + P+ + 127 =232,
The same quotation éinya sthdne . . . rdparh datvd ooours on fol 25 verso. See also at the bottom of fol. 26 reeto.



ik

F4

106

F 4.
10312 6+ |3 74+ |4 94+ | dri°c 78 25 recta,
i1 2112 |12 1 2 1

+ « & « . . yutam jatam ’ 5 ' dvitlya gunparm lg ‘ . tritiya ekatre
2

gupitarh | yutena | yutarh | 10 | | 23 | . . yutath 33  gupitam
| 2| | % | _ 2

. . S

132 | ripam jatam a . . efanydsa |5 |5 |23 |123 |drishya 78
, 2 ! | pRry 1212 2| 2 1
« » » o« | 156 | vibhaktavyarh 2 4 2 R . . . .
L--?_-_-l L
karapath | téiinya sthanet............ tripam datvat ‘ 1 l yutd jata ‘ 5 J 26 verso,
L2
------------------------ |—lg J prathama tritlyasya tri-gupam yutam jatam............
chaturgunarh navardha yutam jatam l 29 | ekatra nydsa...... ‘ 5 ’ 15
2 202
! 22 29 i dri°® 71 | prakshiptam 71 bhaktam drishyam jatam
L2l o2 | _2_, [ 2
L. anena sarvari gupitam tadeva L5 15 l 22 29 | ekatram |
21 21 2 ' 2

eshar aparo vidhih ||

uda® || prathama dhanam dattam najatarh kim tu divardha yutarh |
tada dvitiyena dvi-gupamh dattath pamchardha hinam |
tada tritiyena triguparm dattarm saptardha
chaturthena chatur-gupam navardha hinam
dattarh ekatram ta . . . ., . ., ., [

l2 5 13 guo 7 4 gu° 9 | dri 29
1 2+ 1 2+ | 1 24 | 2

[25 recio.] The example may be represented by

(x (14 PI+HET —§x)+(8 (Ty + T )14+ 6 (T, +T, + T, —$x]eTs,
Set x=1 and the series beoomes | + § +Y +!4%=m'4® and Tl
[25 versc.] 1. The exsmple, of whioch only the solution remains, o

[x (14301427, + 2] 4037, + §x]+[4T, + §x ], which, when x=1,
hocomen § + W44+,
fic The example is [x (1+§)]+ 2T~ x}+ 18T —fx] + (4T, —fx]my.
The volution i given on fol 96 recto,
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F &.

. Karapath || téimya . . . . . . fripam datvaht yutam jatam | 5
L2
|

| g llprathamu tritiyam tri-gupam . . . . . prathamd
L —

© 3 . . L]

chaturthesi chatur-guparn navérdha rahitam | 6esham ’ 11
2

S ——

5 5 g8 | 11 dpi® 29 prakshepa yuktih | 29

EEEEE RN R Pkl %

. . bhaktar 2 929 . jatam | 1 |. .. itam t
bd 2 ] j L J gunitarh tad eva |

evar ripa raél bhavanti |

& tri-prakéram . . samaptam || éanya sthane ripam datva | tadanu

yuktam | gunita

(29 recto.] LThininthonluﬂonofﬂommphgivm.tthebotwmo{fol.25Wn. Let xw1, then the series beocomes

§4+4+3+y=y and the correct value of x ia % =~ =1.
fi. *The three-fold method is completed,” namely, * having put unity in the nought (ompty) place ; then baving added . <
Thelﬁmdumrﬂpammilquoudontoﬂmmwm.25ro¢omdotthoheginnh¢ofﬂndo.

F 6.

atha dvau 4 | 36 asya dalam pha’

athashta 8§ | 32 dalam pha®

o 16 | 28 dalam pha® . . . .
/ L4 bhu® 3;\ 91 | 16 dalath pha® . . . .

atha trinsusGrada . . « « ¢
36 | 20 | 4 asya tri

32 | 20 | 8 a

36 ‘\ 4 28 | 20 |12 puna

- bhu® 36 24 | 2 |16

Fe [26 verso.] This is, apparently, the beginning of snother seotion. bat it is isolated and although there scoms to be abundance
of material (compared with other leaves) 1 can make nothing of the problem.

26 reoto.

26 verso.
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Gl
L sitram 24 10 resto.
t sutram || kritvd ripa kshayam partha dhanta samgunanam tatah

pravyitter gunanam tatah . . . . vinirdiset il

aw uda® || tri-bhaga maladagdhasya  tri-dhantasy aiva

ashtottara-éatini dattarmn  kim $eshaih vada pandita ||

Yt
<
x
[
—
—

kritva riipa kshayar parthat jata 32 | sesha || prathamabt dhante
L

o

kshsyaml 36 l Sesharh ' 72  dvitiyab dhante kshayam 24J Sesham 48

tritiyab dhante kshayarn ' 16 | §esham | 32
y ¥ J

pratyayam kriyate | sthipanam
0 1
1

1
1 1
3+ 3

bha®  desharn 32 | phalam miala 108 Il atha
1

1
1
+ 3

[

sajati kriva

Gl Folios 10 to 15 form a fairly woll defined section and the leaves are among the best of ; .

order ' i 42, 41, 40, 39, ?, 20 and the writing @2. The #fifra numbers 24 mdogagooour. proserved of the manuseript. The *find
[10 recto.] i. The end of the sdire is marked with the usmal d and the sitrg is ;

end of 18 recto oonsista of one #iéra (25) snd its illustrative enmpl:!n numbered 24; 50 that from 10 recta to the
ii. Of ssitra 25 the only complete word preserved is minirdeset. It is t 3 frof Laei

The #ira is the most quoted one in what remains of the original text, the phrase kritut

times. The last word of this phrase i, however, variously written pdrtha (fol. 10 recto),

pdstha (14 verso) and is rather curiously omitted on fol. 11 recto. This variation is very

,;n ncta and fra ta of letters.
pa yam piriha occurring some seven
gddha:n (10 w&ag. Mm (12 recio ef verso),

N o 4 K rtha, atha L4
are 20 very unlike that the differontiation can hardly be one of carelessness in writing (and the writing is here pnruon' o
The meaning of the term ix atill obsoure. Dr. Hoernle suggested prasa ¢ thrown out’ or (and the in larly good).

*; but ¥ nala
phrase by ‘ Having caleulated for unity the Joss per term.’ The following is Dr. Hoernle's ﬁonb:l th: 21'::?-' o the whole
* Caloulate the loss in one; let the instal of wastago he multiplied together ; with the resul .
be multiplied ; take the result to be the required remainder.’ i the v et tho original provision

iil. The example may be rendered :
The third part of the burnt bronge in three instalments (is lost). Th i . .
romainder, O Pandit, (i lost). The amount given was ono-hundred and eight, State th®

The solution socording to the rule gives 108 (1—}} (1—}) (1—})m32. But proceeding b tos ; .
=24 and the romainder is 48; =10 aud the retslndes s 351 "8 By weps’y” =36 and the romainder in 72 ;

The proof may be represented by xt= P ye
Continued on the reversey
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G 1—contd.

i Coe e (1) t« - . . . tribhi tryashta-bhiga samyutam . . .
Pl n | tudashiottara-sati; kim [27 1 | 108 | pha® &e° 32
I A 811 ’ 1 J
1 |
v " i
:]3 vadyehasya trayas traya ashta bhaga tada dva-
{ 3 tringanar kim iti 1 | 3 32 phalam 108
| . 3 1
<
i uda® J§ sakrid dbintasya lohasva . daSimsha kshivate-s-trayam |

saptate dviguna . cha ki seshain vada panditah Il l 3 | 140 |
10 ]

tkritva riapa kshayai pasthamt iti . . ripam L 1 { 3 ' kshavanii kyitva
-—q 10

jatam desha N l mila lMO anenu gunitam jitan ;’.‘)fi kshayam [42J
10 1 Lo : .

evam ] 140 ,

7 ] 98 phalam 140
‘_w 11 1

GL (10 vreo.} i. Guves further proofs of the example on the obserse, namely

x(1—h (1—4 (1—h) = 32, henoo =18 -,
then two proportions i words and fyraros ¢ 10 108 32 and 133532 Jos,

ii, Beample.—Of iron onee refined three-tenthus is lost. WV bat 1 the remunder of twico seventy, tell me Pandit ?

The loss on unity 1 and the remuinder 1y 7y The ongual quantity 1 140 and | of 140=08, The loss 1s thercfore 42 and
98 4+-42=140,

Proof. -Ir:l::08: 140
Continued on fol. 11 reclo.

L pratyayah 0 e e o
‘ '

1
3+ .
L
i uda® || . . palakrite palatyi-bhiagam kshya vrajati |

ashti-daéa . . . . . . . . thatambrahi |}

G2 431 %.) 1. Continued from fol. 10 verso. *Proof x (1— })=<-08, therefore x=140:>
ii. Ezample.~In purchasing one and » balf palas the lom i« one-third. State what would be the loss on eightesn.
Sinoe §/§=3, the loss on unity, the remainder is J. Now  of 18 =14 and the loss is 4.
Proof by tho rule of threa :— 1§ : $:118: 4 and §: 14 : - 4: 18 .
G

10 verso.

11 reoto.



200

G 2—contd.
s 2 1
karanamm | addhyardha palam-s-chhedebhya idam 2 ! tkritva riipa

9
kshayarit ripam l. 1 ] hshayarn kntvd jatam l 7 18 , gupitam jatazh
— 9 1

14 | kshayar 4

L__J' shayain L b

pratyaya trai-raéikona ||
addhyardha pala krite  tri-bhaga kshaya gachchhati |
ashtd-dasda pala krita ki kshayam vada papdita ||

1 1 1 1 18 | phalam 4
NN ] 1 J
!

puna tyi-bhiga divardham tada chatubhi x ki iti

4

1 \ phalarh 18
1 1
2

1
3 1

i. uda® || chatur-bhaga mala dagdha  suvarpa ata-pamchakam |

. &« 4+ = &« « « « « « « . athapratyay

i 0 158 su;‘ phalarh mala 500 || punar eva prastira kramarm
E % 1)* to° |
¢11+ 1 ; 5?0 } 1 1 i ~ phalar éesha
1 64 : 1 | :
et T T L T T i
4t : fesha 158 to°® 14e° 1
411 + 64

—

iti. Evample.—In refining bronze there is & loss of one-fourth, What would be the loss on 500 sutarwas four times refined ?

The solution is Jost. It ted to < 800 (1—3) (1—}) (1—3) (1—}) = 168}3 == 108 suvarnas- 1y lolds, since 5 tolks =
} suvarna >.
Continued on the reverse.

[11 verso.] This appotrs to have oontained five proofs of the example on the obverse, for the present third proof is designated
* the fourth.” The proofs are—

i. Missing.
in. x{(1—g) (1—1) (1—3) (1—3)=158 a1+ 13'; to° therefore x* =500,
il 500 (\~4) (1—4) (1—3) (1—3)=-x* and x= 158 au’+ 1 Lo,
{v. xtme(168° au®+ 134 10")+(1—3) (1—}) (1—3) (1—}) and x' =500,
v. The first loss is *," =125 and the is 375.
Tbe scoond Joss is *7* 03] w08 ou°+3 ©0°+9 miska. (Binoe 12 ma°=1 &o°) and the remainder is 281}
The third loss is 281} 4= 7 4y add the remaindor is 21044
The fourth los 18 210}]-~4=52 and the remainder is 158¢.
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G 2—concld.
anyam chaturtha pratyayam kryiyate

0 1 1 1 1 bha® desha 158' phalam 500 ||
1 1 1 1 1 1!
4+ 4+ 4+ 4 5% !
— e
64 ]

adyam kshayam 125 $eshamm 375 | dvitiye kshayam 93 to® 3 maéa 9

geshath 281 kshayarm 70 éesharh ; 210 | kshayarh | 52
1 5 L5 ' 47
LAl L o 16 . 84
éesharn | 158 eda sarvatra kartavya ||
P13
L

G 3.

prastha . . . . . . . . . madhunds tathah

amnbhasa
+kritva ripa kshayam pastamt iti : tatra kshayam : pastam : iti : tatra kshaya :

wpan a esharn 3 3 3 3 4 | gadyiti gadyiti gatva-
ripam guey 4 44 41

Vo — e e B e e—e )

t-prastham pivet gadyuti yojanarﬁ | chatu prasthai

adhakam | tada dhantafor gu . . tatah; 22}‘ [vritti pravrittir-gupanam tatah

L9

| 4 | anena gupitam jatam LSI eda maddhva bhaga bhage hrite labdharh
64

| maanu prastha 1 ku®1l ée° L lé J ambha bhaga prastha 2 kudava 2

e l 15 J evam ] 4J. .. kudavokti prakshepake adhaka $odasha kudava
16 v

bhavanti | 16 | atoma . . . . . . . . gesharh 12

. is not directly conneoted with folio 11 but is prohably correctly placed here. The find order places it hetween
lolim[ l121 '::3 ]ls mit i: definjtely connected with folio 13.  Also it quotes from osilira 25 on folio 10 recto. It has the same knot as

folio 13.

ecturally restored : A traveller goes a journey of 4 gavyitis and takes with him 4 prasthas of wine. After
mh“wonmﬂﬁ 1’:1. :':yhb: o::«?dh and then fills up his bottle with water. How much wine and how much water will there be at the

d of his journey ?
end of bis } iminary part of the solution is rather oonfused. Pomibly the visarps marks denote deletion. The general aolution 1n
" “%_ wlim1{] prasthas of wine remain and 24} prashas of water. The number of gavyiltis in & yojone are mentioned (12),
and the num! nfplﬁﬂlhtnwmﬂdeﬁlmdﬂunnmbﬂo! #udavas in an ddAaka are given as 16, Therefore the
et aver §1=1 prasfha + 1 Jy budavas sad the water 2§} =2 prasthas+31} kudavasand the sum of these i 4 prasthas.

Continued on the reverse.

13 reoto,
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G 3—contd.

¢+ « « . . . . prastha kudavd | 4 | 3 | #esha chatvira . . .

kudavah 2 2 feshd cha kudava pitdé | ma® 7 ] 9 g puna
1 1 1 1
44 at

chatvari kudava bhuktar $eshaii | 8 1176 I jala bhagam | madbu kudava
6

L6116

Lé se® 1 l‘ jala kudava l 10 ¢ 15 evaih kudava 16 ||
1 1 16

uda® ]| datva éulkarh chatur bhagarm  ashtau anlta kwbkuma |
chatu ulka $alais tu  kim seshar vada papdita ||

8 1
1
4t

t l

karanari | |kritva riipa kshavan pastwit pastam 8 3 | gupitam
l 1 4 |

jatam 6 gulke 2 Seshari 6 1 anena gunitarh jatam
- 1

geshena 4 1 datva gunita jata 2

o BN

1O it
[
et

[12 verso.] i, The solution of the cxample on the obverse is now donc by steps.  The original 1 of 4 prasihas is exprossed
in kudaras, namely 16

Of these 16 kudavas of wine he drinks 4 and 12 are left and be adds 4 of water. He then drinks 4 of wine and there are § kugawas
Jeft and the water is mado up W 7 kuds Then he $=2} of wine and there are 02} =7~} aud the water is made up to
9} He then drinks ' =37 and there s Jeft 6}—3{m=3i and the water ia made up to \}'. There is, thercfore, Anally 4} =8}
bwdaras of wino and ' = 10J4 kudavas of water and these added together give 16 kudavas. See part I, § 89,

i. Example.~Having given one-quarter as toll at four toll-bouses eight of saffron is brought in. State, O Pandit, what is left.

Solution. 8x ;=0 and 2 is paid in toll ; 6 (Je=])erd} and tho loss 15 1§ : 44 (1—]) m v1 < =32 and the toll is 1; 8} (1—d)
wf=2i] and the last tull is {{ ; and the total toll paid is 8414+ 1]+ =bif which leaves 8—bjfm 2fjufy >,

Continued un fol. 13 recio.

12 verso.
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G 4.
" 8 1 1 1 1 ~ gupitam jatam 8l | pundnyam 13rew.
1 1+ 1+ 1+ 1+ l 3 !
I LA LA LU S
8 3 )
3 3 3 ! phalam 81 . pundnyam 1 | phalah
4 4 4 4 | 32 | d P
—— — 4+ &
i 1 |
l 4+
1
4t
1
A
0 phalah kurbkuma 8 ||
81 | puna pratyayam 1 bha de 81
32 | 1 32
. 3 4+ P —
1
at
1
at
1
4t

& uda® || tri-bhaga shad-bhaga pamchaméam gudapind ashtabharakam |
kirh éesharh dattabhir bhavet |}

18,2 5 4 ' gunitar jatam 32 etat phalam ||
1,3 .6]5] -9
. udd® || chatu¢ pamchaka labhena dada dronat prayojita |

tad vai tribhis tu kirh labharh  katthyatam ganakottama ||

ad 3 reco.) 1. Fore are four ‘proofs’ of the example given on folio 12 versa,
(a) 8 (1—D (1=D (=D A—})=3).
() 8.4 4L =i,
(o) 8 (1—}) (1—D) '(ul—l) (1~})=1¢
() 2 gy oy henoe <=6,
fi. Ezample.—There is quantity of molasses wolghing eight hhdrakas. What will be loft aftor giving away one-third, one.sixth

and one-fifth 7§
8.§.0.4="2"and this is the answer.
M. B ~By » gain of five-fourths ten dronas are obtained. Let it be said, O best of caloulators, what will be the guin by

(Eifbe the berm I4bAa sesms t0 have meaning ‘ capital + profit,’ what is termed the * mixed quantity * miraka on folio 62.
10.3. 4. =Y < w104j =B dro® +2 27 +0 pra° +2 bu'>

For these measures see part I, §109.
Continued on the reverse,
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G- 4—contd.

i ? bha®  ge? lg . phalama 10 || = 0 ' phalath dro® 19 2° 13 vemn
| | b
11 ) a- 2 : 1 2pra®0 ku®?2
ba o 4 drot 4
1 pra’ 0 | 1 -
L4 4* a‘ pra® S
|1 Cku o2 |1
4 | _ku® 4% prasthi | 4

—

uda® || kasyapyarjjakasya shashthi  sva-daleng kshayam gata |
puna vriddhya tyi-bhagena  sva-padena tatojjhitari

vyiddhya tu patcha-bhigenas  tatha vyiddhi dvayo gawam |

ka vriddhi . . ., &3  kim va desham tad uchyatam ||
| 60 1 1 1 1 . ripala . . . jata 36
11, 1 1 1 P ! I
AR N
pratyayam punasyaiva © 0 1 1 1 1  phgo | '36 phalam 60 |}
B I | 11 1
AN l
punanyai pratyayari i 60 | phalam 36 | - « . . milam na jiayate
1
| gt
[ S
I
S S
Pt
A
Loh i

o+ +
O =@~~~ phalam

[13 verso.] 1. Continued from the ohverse.
(0 im0 A by
) 22 (14g) A+ (14 F1=10 dro® 427 ~0 pra® +2 ku® <whenee xlms10>., See Part 1, p. 62,

{i. Ezample.—Tho capital of a certain banker is nixty. One balf of it goes in loss and then be gains by ons-third ; next he loses
one-fourth of it and finally gains one-fifth : ao that be has two gains.  What is his gain and what is his lo- and what the remainder
and et that be atated,

Solution : 60 (1—}) (14§) (1=}) (1 + {) =B6.

Proofs, (a) \les m;y}'ﬁm, whenoe x!=60.

(B) 80 (1-~§) (14-§) (1==}) (14 =36 ™
(¢) x? (1=4) (1+4) (1 =}) (1 +4)=36 < whence £1=60 >
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Gs.

as.

yasya tanmayata chakshu

11141
EERREN

karapam || tkritva ripa kshayam pastat 2 3 4 | jatu samgunya
345
jatar ? } etavad api ripa samsudha jatam 3 anena bhaktva éulka
5

. apahrita éulka pindamh 24 |}

pindam gunitam jatam | 40 J| eéa pindarn

L ] L |

pratyayam L% 40  gupita jatamn 16 deshamn ' 24 ¢ evam ' 40
s} -

1

anyam asya pratyayam

uda® ] guda pinda jhata tulyos

40
1
3
i+
3+

phalarh 16 kshayam 24 evam 40 ||

chatu . .. avye gudam |

tri-chatu ¢ -paricha-shad  vriddhva chatvarimséa (bha*) ve kshaya

{14 recto.] i. The find order of folic 14 is unknown. It introduces « variation of the

still quotes from the same siltra or a very similar one. The first ple can be rep ted by x (1—3) (1—}) (1—}) mx—24.
Solution :  §.d.4==4, 1—F =3, Hy=40 and this is the quantity (pindart).

Proof : } of 40=16 and 40—16=24.

Another proof of this: 40 (1—3) (1—3) (1—4)=16 snd 40—]16-=24.

{i. Ezample.—A known amount of molasses equal to .

and then forty is loat .
No solution 1s preserved.

uda® || ajhatarambha-lohasya

sapta-vimsati pindasya

tri-chatu #-parmchaka kshave |
tri-dhéinta éeshya drishyate |

kirh sarvam vada tatvajiia  kshuyam cha mama katthyatérh |}

[l@mlo.] (1) Ezample.~An nnknown guantitv of
after the three-fold operation on the original quantitv in

loss,

ge® 27

1
45 1|

Inpin lazult loses one-third, onefourth, and one-fifth ; and the remainder
twenty-neven. State what the totel was, O winc one, and also tell me the

Solution §.4.3mf; 1—f=i: 27—f=45 and 46—27=18 and this 1 the lom.

The meaning of ambha-lohawslapis-lazuli was suggested by Dr. Hoarnle,

problema given on folios 10 to 13, but it

. {our in incroased by one-third, one-fourth, one-tifth, one.sixth

14 recto.

14 verso.
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G 5—contd.

karaparh | tkritva rupa kshayarm pasthat 1 g j i ’ g | gunitarh

\
[

jatath | 2 | ripa kshayam 1 3 J anena fesharh bhaktam fesham | 27
l

| 5 | | 5

bhaktarh jitarh 45  asya sapta-vihéa |  patya sesham 18 | eta
kshayam ||
udd® || parikshipasya lohasya tri-dhédntam pamcha madakam |

na jfisyatet pravrittkdm na tu éesha pradrisyate |

pravritti éesharh yo pindarh kevalamh virisat: sthitarh |

ajfifta kirh pravrittl sya kirh va éesharh vadadva me ||

1,1 !kritva

—— e e

ii. Ezampla.—O1 the loss of iron the third is one-fifth of s mashs, The original quantity is not known and neither is the remainder
given) but enly the original remainder which quantity stands at twenty. Tell me what is the unknown.odghul qm&t; and what
is the remainder.

This interpretation, however, is by no means certain. The solution is lost.

G 6.

pravritti bhavet sakhe |

............

karaparh || dhantaso ghatitarh tena | tripa kshayamn kritvat jatam

[ .] ‘There Is & suspicion that this is a double leaf. 3 .

of u{.‘; ':l:l":‘]“ on the right:‘iﬂdz. Also the oontenta are :’lm,r:.ox'::’t“il;o::;humun e aro woll-marked but bardly any trace

?‘;mph may be represen‘d by x (1-—) (1) (1~§) (1~ 18, Now §.4.4.8=)* and 161781 and this is the original
quantity.

r mothod by kala-savarna.  (This term laterall na ¢ li N '
s S T e S e Mk o
state, O expert, which is solved hy workiny hard in caloulating.’ !
81 (1—3) (lyph) (1—4) (1—)=18.
« Another proof is made and the original amount is not known."

1
=y e R el
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G 6—contd.
2 +2 ;2 2 |gupitath 16 bhaktarh | 81 | deshena gupaye |
s 3.3 3 A 16
éeshath . 16 ; gunpita jata ; 81 .. . . pravrittir ity arthah || athénya
. 1
vidhi kala savarpe

chatur dhanta . lohasya ekasius-cha dattavan
kirh fesharh vada dharmajfia  ya ganite kritam éramam ||

1 1 1 phalamge® 16 ||

puna pratyayam kriyate miilath na jlidyate

1 1 1

0 1 1 1 1 bha° 4e° 16 phalarh loha pala 81 ||
1 1
s+ 3+ 3t 3+

udd® . . . L L L e e e e 16 reoto,

kadchi  yadi éakya tad uchyatam ||
etan me sarhéayarh prajfiad dhanta kshayam vicharanah

L2 l 3 4 . ksha® 4e® 32

K I L 1

karapath || dhanta saragupya gupitem jatarm | g | ripam dady& l S.J
\ | 5

[} ——

bhage hrite labdham bhek......... L5 2 phalarh 20 eéa sé pravritti |
L8 1
fesham 12............ 32 || pamcha-viméatima siitramm |} 25
- T T e
115 recto.] Only the end of the formal question is preserved—1f thou canst state . . . this is my doubt, 0 wise man, by
examination . . . . . .

The example may have been :— (1—}) (1—}) (1-~})mx—r and x+rm32. From this jx=x—r, (I1-—}) =1, §z4x=38 and
X3P fm20, and rm.20ws12.
x2
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G7.

1 vibhaktam jatara | 2 &e° 10 N BTN
s © 0| 7

‘

anena gupitam jatarn 90 J bhage hrite labdharh 12 |}

asya pratyaya trai-rasikena

7 1 . 10 | pha® 12
6 1 1 6
2 7
i uda® || makshikag-ghatakasyaiva  dvi-tyi-bhaga pravardhitarh
dvitiye dvi-pamchamo-bhago  tritiye dvi-saptakodbhavam
chaturthe dvi-navam-bhagam  evam jata pala trayam |

babhiiva saulkikai hritva ki sarvam vada pandita ||

2 2 2 2 4 3
8.5 7T 81 1.

PuS—— S,

dhantaso . . . . . iti | kritva

G [16 recto.] 1 The find order is 30 and the writing is a2.4. Only the remnants of a problem : Loss on 1§ is 7/8; what is the
origiaal when the remainder is 10! Loss on 1 is j+ 1§ therefore x jm10 and xw %' w125,
Proof by the rulaof three: , : 1 :: 10 : 124"
i Ewample.—Of o ghataka of two-thirds is given, to the second two-fifths, to the third two.sevenths, to the fourth two.
ninths, till only three palas (are loft\ Pandit, state how much altogether was taken away by the tax collector.
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H 1.

e e« & s« « « « « . . sutram . . . . . 16 verse.
idani suvarpa kshayam vakshyimi . . syedam
siitrah || kshayam samgunya kanakas tadyutir bhajayet tatah
samyutair eva kanakair  ekaikasya kshayo hi sah
uda® || eka-dvi-tri-chatussakhva  suvarpd mishakai rigai |
eka-dvi-tyi-chatus sarnkhya  rahita sama-bhagatarm ||

1+
1

sthapanarh krivate | eshan

1
i
!
1
1

2+ 3+ 44
2 3 4

karapam || thshavam samgupya kanakadibhit kshayena samgunya jatam
| 1] 4] 9} 16 | ... | eshavuti ‘~30 | kanaka yuti 10 anena
bhaktva labdhari

[16 versv.] i. The end of a siifrn is marked but the number ia not proserved (probably 26) and then s new section is lnmdnoad
by the remark—*"' Now I shall speak about surarna kshaya.” Tt should he noted that Mahiivira uses the term kehaya as synon:
with varna in his section (vi, 189ff) on suvarna ku/tikdra. In our text there seems to he some confusion about the meaning of
which here really means varna or ¢ quality * although the author ohiviously thought it denoted a loss. Mahivira's rule is—
Rnanaka kshay sarhvargo midrasvarndhrilah kshaya fReynh |
paravarna pravibhaktarh suvarna guns phalath hemna || 169 ||
*It should be known that the producta of gold kshaya, whon divided hy the mixed gold gives rise to the kshaya. When divided
by the lsat varna (=kshaya) and multiplied by the gold givea the corresponding quantity of gold.”
fi. Rule.—~Having multiplied the parts of gold with the kshaya let this sum be divided by the sum of the parts of gold. The
veault ia the average kshayu. This means f= athis  --f8* where f danotes kehayn and ¢ gold.

[ {Rg (0
itl. Ezample.—f, w1, tym2, fym3, { =4 and g, =1, !.-2, Br=3. Re=d therefore fm LIPIIFLIH4 _agg

Continued on fol. 17 recto.

H 2.

LS S S
{10 30 4 pha® mav gev 12 | 17 rocto.
L1 1]

uda® || eka-dvi-tri-chatus samkhyd suvarna projjhita ime

madakd dvi tritdm chaiva chatu samkhya pamchakaraméakar
kirh kshayarn
1213 4
1 11| 1]
213 45

(17 redio.] 1. The mmntot [y ptool of the example given on 18 rerso.

'P"’ 10 30:c 4 12. ie, Tg: Ifg: - gV

#i. Rwample.—Gold three, four; ‘abandoned ' tha following mdshakas one-hall, one-third, one-fourth and one-Afth.
%H,_u L A [ T

‘memcbonho!m .mg 18t & F
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H 2—contd.

karapam || tkshayarh saragupya kanakat eéa sthapayate |

alslafs

ttad yutir bhajayet tataht hara sasye krite yutamn 163 | fsamyutai y

................

kanakair{ bhaktva tada kanaka | 10 | anena bhaktam jatam 163 ela
— 600
ekaika suvarpasya kshayam || A

pratyaya trai-raéikena . . . | 10 | 163 | 1 | pha® 163 |
bl 60 1 600 !
|10 | 163 | 2 | pha° 163 |
Pl 60 41 300 |
b o !
| 10 | 163 | 3 | pha® 163 |
L1 60 11! 200 !
i ! ! ]5 !

10 163 4 | pha® 163

1 60 [ 1 150

|

kramepa dvaya mashadi  uttare eka hinatim |
suvarpam me tu sammiérya katthyatdm ganakottama ||

shipanath | 4+ 54 | 6+ T4 B | 04
1

. 1+ | 2+ | 34 |
L 5 | 6 4

‘8{9,10i2!3| i

tkshayar samgunyat jatarh | 20 | 30 | 42 | 56 | 72 | 9 | 2 |

6 | 12* | esam yuti | 330 || kanakandm yuti 45 | anena bhaktva

labdhar | 332 pamcha-dada bhige chchheda kriyate | phalarh ] 7 6e° 1 )
Af 1 3

efaa ekaika mafaka kshayah |
pratyaya trai-riéikena 4? ! 3:;»0 ! % 1 phalarh 2% l
[}

1
{
]
[}
[

evarh sarveshath pratyayem

{17 verso.] 1 do not underetand the problem but it is explained by Dr. Hoernle in the Indian Aniiguary of 1888 (Vol XVII,
43).

BA4O5+T0+0T 084100481 +3.8448 _ 380
The solution is Fe= “t-éi—-&qﬁ:.* -t B4 & =7
Proof by the rule of three— 45:330:: 1: Y and ‘so for all of them.’

® Inadvertently omitted in the manusoript.

]

17 verso.
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H 3.

(stitram) || aprapte samguna kati kamchanani tatojjhitam 18 resto.
kamchanai yad bhave labdha  sa kshaya jfidta masaka ||
uda® || eka-dvi mashako prapto dvau cha praptam cha pamchabhi |
trayaé cha katibhig¢prapta  shad eva . ni kevalam |
chaturbhi mashakair hinamn  kati drishtva maya sakhe |
traya$ cha katibhi¢ prapti suvarnam madako vadah |

3 6
0 | 4+ |

1 2
2 5

L2t

|
i
|

karapam || taprapta sathguna katid | iti | 6 | aprapta kati chatvara | 4 ‘
L1

samgunya jatar 24 tkarichanani tatojjhitart dvibhyam eka parchabhi

dvayamh sarmgunya jatam 2 10 i tad yuti 12 | hitva 2 .
1 |

'
!
|
| SR —

hitva jatamh desharh 12 || apripta gapdikai

(18 recto.] 1. The sitira is largely restored from the quotations givon in the solution below. The applioation of the terms aprapta

and ka¢s are not at all olear ; but given that .
Fo 046 6 ghen the sitra states that x,—f'—"ﬁ‘-(—';!"-*-‘i!!’-
Ry +Eatx

ii. Ezample.—M&shakas of one and two, gold of two and ﬁv'o. mashakas of throe and gold unknown. All that is known is the
sum of mdshakas, six ; and the average mdshaka four. State the mdshaka of the unkuown gold.

Statement {,m=1, fyrw2, {,m3; g, =2, g4=b5, g.-x; Fa=d,

Solution xm $OTCAHED | MBIW MR gy

ashta-virnéatima siitram 18 versa.

. . . . . . . . . .

siitrath || dnais samgunya kanakd  tat pindar cha visodhayet
suvarpa kanakabhyasta raéi shesham vibhajayet
aprapta gandika fesa éuddhena kanakena tu |

yal labdharh tat pramanarth  tu gandikd ya vinirdiset ||

[18 verso.] The end of the 28th sflére is marked.
Rule.—aving mulétplied together the (known) gold pleces and their varnas determine the sum of that.  Divide the remainder
of quantity and the sum of the product of the average varna and known gold by the differance between the aversge varna
and the varma of the unknown gold. That which results jder to be the of the unl wold.

This may mean, for example, that if Fe -'-L'::a“...';‘:!)_’ then x== N Hith ;i__‘r-'! ey
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H 3—contd.
uda® || eka-dvi-tri-chatus sainkhya aprapta masakani tu
eka-dvi-tyi-chatus samkhya ekatravartita kilah

gandika jiiata kanoka  {inaika dafa mashakai |

apripta jfiata kanakai pra . . . . . . yah
1.2 3.4 0
12 o | !
karaparm

t. The example is not understood.
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J 1

. . . . . . . . . . . . . mmh
sitrath | eka yutanara . . . . sarvash shadbhi pa
anena labdharh .. . . hita pratham
36 | 42 48 54 , 6
oo e e 78 7 .o
sadriéa kri . . . . bhiga haram kriyate 234 j e e - 30 vers
70
. . . tuladhe | 3 ! mudgadhe 1 .« . . . . kriyate
24 47
L7000

J2 [Foliv 30.] Find order 32. Writing x4. By appearance tnis fragment and fol. 28 perbaps belong to the same leaf. See also
fol. 31.

[30 recto.] A restoration is suggested in part I, §78, vil, but T doubt its Leing correct.

[30 verso.] We have %} =344 and 3442 =145 The term m * ‘a kidney bean’ occurs also on folio 31. See also
Lildeati, §907.

J 2.

etat-kala . . . . timabushya va . . . . . . . . . lagyanti . . .  @Grect.
apara prashpah
yady eka purushasya drammash-shat . trimdabhir dinai jiva-loka | tat karyarn

prastutam . ssaplatinam . .. .. piaka rakshakanam  drammaish-shadbhi

kati dindl jiva-lokarh bhavaf/
karaparh | Adau tdva yady ekapurushasya drammash-shat tripdabhi - - -

jivyah | tat saptatinam ki

I'1 pu® dram® 6 | 30 di° 70 pu® | phalam . . . .
1 1 ) r

drammé& . . trini data-sd

7 — e
Je2 [857scto.] Folio 65 consists of two leaven stuck together. The rerso side has been definitely placed as C 4. The writing is
" here a4. The find order is unknown.

[Example :—If a man requiros six drammas for his livelihood for 30 daye, for how many days will 70 men (guards of & fort?)
live on six drammaa ? The details are, however, uncertain.—K. N. D.]
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J 3

dramma ashta dva-chatvalimsabhir dinai | tat saptati . . . . ¢

ya 42  dine Ldrarh° 8 jivya | 70 purusha 42
R I P 1

drammd 560 || yadi pamcha-§ata-ashtyddhika . . . . dva-chatvalihéabhi
tad drammai ashtabhi kati dina

2 adhe dapaye dattah 1';; adhenopari samh . . . uparima ¢ vew.
' 1
2
| 3
réél dvaya gunaye 5(1” N upari yukta kriyate eka-
2
3

parhchaéanar 51
6

sthapapath | 1 53 . | phalah & 17 i . 2

Jy Folio 41 Is much damaged and the illustration (Plate xxviil)suggests s double leaf ; but the illustration is deseptive, for
the oaus? of the uneven colour i the presence of gam on the original leat. The find order is unknown : writing «é.

(41 reclo.] This is undoubtedly olosely ted with fol. 65 reslo and the repair of fol. 41 and the separation of the two
parts of fol. 65 would possibly make both intelligible.

{41 verso.] Not understood. *Poseibly the 8 and 8 are ohange-ratios.
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K

i udd® || ko rasi pamcha yutd maladah sa ragis sapta hina
miilada ko so rafir iti prashnah

0 5 yuw mi® 0  s8a 0 7+ mi® O !
1 1 1]

karanam uta hinam cha-m-ekatvai .12 . tad dalam 6 dvi
nam | ty e 1t e L._‘ v

hripar l 4 J dalarh

P2 | vargam } 4 | v} hine yutim cha kartavyat |

S

hinath ' 74 , anenayuti ' 11 [eda sd raéi asya pratyanayam lkriyate
[ yuti | Il asya pratyana; Y

| 11 yu® 5 mu® 4 11 7+ mi® 2 ;
! 1 1 1 1

1 1 i
pamchadama siitram 50
, Sutram | guvam viseshu kartavyam dhanain chaiva puna . .
. - . . . . - - - » L] » . L - L]
K [68). The find order is unknown but the slitra number 1a 50 and it, prohably originally preceded fol. 80. The reverse is blank,

which possibly means that there are portions of two leavda stuck together.

(1) Ezample,—What number with iveadded is a square and that ssme number with seven subtracted also belug a square ¥ What
is that number ? is the question.

Btatement x+5wmst, x— 7w t%
ffﬂ Solution <x=[} (‘—*,7—2)]% 7==11by steps thus> : having combined the added and subtracted numbers 6+ 7= 12 ; that halved

=0 ; two subtracted 4 ; halved 2 ; squared 4 ; then thesubtractive number (7) ix to be added and by the addition of this 44 Tee1} and
this is the required quantity.

Proof : 114841, 11—7=2%  See Part I, §81.

(ii) There appears to be a reference to this fragment on fol. 80 reet» where siéra 51 in olosed.

(3



&

LL

216

. . okona-viméatima ' givo 10 | ripa 8 | Coe
‘ 1 1 '
[p— - [ R, i

eka parhchasama satram 51 ||

sitramh || &ya vyaya videsham tu  vibhajya dyishya samgupam |

yal labdhaitii 8a bhavet kilam ayam prashne . va vidhi ]

uda® || dvi-dine arjaye paniicha  tyi-dine nava bhakshave
bhandagaram tasva tyinda  kirh kalar aria bhakshapam
g A ]

di° 5  dmara 9 . dr° ,
di° 2 dina 3 | 30 |

—_— A |

karapam | taya vyayu viseshan tut | tatrayam

,..
1D v

180.1 Writing a2. Notice the ‘sickle 's. Find order unknown. Connected with fol. 69 on one side and folios 6163 on
the other. Folios 80—83 form a fairly definite section (1,) relating to earning and spending.

[B0recto.] (i} This fragment is connected with the sittra at the hottom of fol 59, hut very vaguely.

(i) Rule.—The known quantity is divided by the difierence between the

expenditure and enrming.  This result is the time . ...
1]
This means t= "

(ill) Boample.—In two days one eains five , in three days he consumes nine, s store 1 thirty.

In what time will his eurnings
be consumed 1 )

Solution : (e'_’—'zr,” <00 and the amount earned 1n this time ix § of 80-- 150 dinaras, -

« « -« + .« « . . bodi | phalarh 180 | dvapamchadama sitram 52 Il 6 veesa

sitram | aha dravya haraéauta  tad videshair vibhdjayet

yal-labdhar dvigunarh kiilam®  datta sama-dhana prati ||

[60 verso.] (i) Remnant of proof of the example on the obverse. The complete proof probably was :—
2days: 8 dindra : : 60 days: 150 dindra
3 days: 9 dindra : : 60 deys : 180 dindra
and 180—150=30.

(i) Bule.--{If ono carnse, ind, dsysand snothese, in d, daysand the first gives g to the sacond then ;‘. t—g=

L]
2=T

:" t4g and) te=



W udd® | tri-dine arjaye paricha
dvitlyarh pamcha divase
prathamena dvitiyasya

datva sama-dhana jata

217
L 1—contd.

bhritako-m-eka pandital
rasam arjayate budhah
sapta detta nidhdanatah

kena kilena katthyatar

5 r

3 di

8ee Indian Antsquary, XL1T (1R88), pp. 41,44 ; butin 19156 Dr Hoernle aent me thefollowing note :~—* The textual difSoulty
was not fully understood by me : the text i badly corrupted , a portion (the 2nd pada) has dropped out, and another (the lat
pada) has been mixed up with the commentary,  The real 1ext of the first pada is quoted in obverse hine 8 of the next folio, in the
commentary of the second example of the satra, and the missing part of the second pada must be supplied from obverse Ib, 4
and b of adfra 52 ; which in merely a variant of sutra 53, The latter siitra should really run as follows : —
ahadravya risesham cha ribhajya datta samgqunan |
yal-labdham dmgunam kalam datté. sama.dhana prati ||
t.e., ** the difference of the daily earnings, having divided (inveated), is multiphied with the given amount: the result being
doubled ir the ime § the yiven amount goes towards making the possessions oqual.™
(i1i) Example —1In threc daya one pandit earns a wage of five and a second wise mun earn 113 (raaa) in tive days. The second s
given by the first 86ven from b store and by this giving their posscasionk become equal 1ot it he stated in what time.

Solution : t= o‘l';‘ T

L 2.

anena kilena sama-dhana bhavanti |}

L . . . . . . .

pratyayam trai-radikena kriyate

C3 5 30 - pha® 50 prathame dvitiyasya (s) sapta datta | [ 7 1
P11 1 -
§ ? l (13 30 ! 36 Sesham 43 | . . . . . . 43 |

43 | ete sama-dhana jata

e U

{61 rectn.] i, The end of the solution of the example given on o verso.

Le
Proof by the rule of threa: 8: 5 : : 30: 50and 5:6 : : 30: 36 and 50 ~7=¢3=38+7.

61 recto.
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L 2—contd.

. uda® || rajaputro dvayo kechi nripatis sevya santi vaih
mekésydhne dvayash shad bhdgd dvitlyasya divardhakam |
prathamena dvitiyasya  dasa dinara dattavan
kena kilena samatim  gapayitva vadadia me ||

P13 3 | dattamh 10 |
LR T 0 SO

karapa || taba-dravya viesham chat | tatva

ii. Example.—Two Rajputsare the servants of a king. The wages of one aro two and one-sixth a day, of the second one and
one-half. Tho first gives to the second ten dindras. Calculate and tell me quickly 1n what time there will be equality. (Indtan
Antiguary, 1888, p. 44).

Statement : 4, §, given 10.

Solution ¢ The difference of the daily earmngs, « o . . +

Continued on tbe reverse.

i .o . i 1|13 30 ’ pha 65 = prathamena dvitiyasya . 6l vemo.
1 0 6 - '
ol et !
103 30 pha 45 ° . | . . rdatta jata |
S b

55 | 56 || sama dbana jata |j
i gitram tri-pamchasamal siitram 53 ||
siitrarh || ovikrayena krayar bhajyarh  ripa hinam punar bhajet
labhena gupaye tatra nivi bhavati tatra cha ||
i uda® || dvibhi X kyinati yas sapta vikrinati tribhish shat
ashta-daéa bhaved labha  ka nivi fatra katthyatam ||

] 18| labha |
I |

karanam | tvi . . . . . . ..

61 verso.) i. Proof of example on the obrerse—
L% ( ! 1: 2 :: 30: 6

5
1t ::30: 45 and 85—~10=45+10.
i1 The rule means Ce= - where C is the uxml. p the profit, ¢ the rate of purchare and # the rate of sale.
hi. Ezample.—One buys 7 for 2 and sells 6 for 3 and 18 is his profit. What was his capital P

Solution,— C= ﬁ;ruu. The proof Is given on folio 62 reclo.
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L 3.
nivl jitd | sya pratyaya trairddikena || 04 reoto.
yadi dvibhis sapta labhyate | tada chaturviméatibhi x kim |

o2 .7 24 halam ra® 84
13 P O |

asya vikrayam krivate | yadi shagbhi traya . . labhyate tada chaturasitibhi x
kim |}

6 % 3 | &4 | phala 42 | miillah 24 | patya éesharh 18 eda labhah
1, 17 1 )

chau-parichasama sutram 54.
satrarn | vikrayam bhijaye chaiva  gunayet kraya pindatam |
rapone mitla gunaye  labdha labhari cha prapyvate ||
uda® ]| dvibhi krinati vas sapta vikpinati tribhish shat . . . . . . . .

mula cha

[62 recto.) 1. Continued from foho 61 vereo.

“ Iffortwo7 arc obtmined, then what for twenty-four ™
27 24 R4 articles,

Again ** If by six three are obtained then what for @ghty-four 1"
6384 42

and the oninal quantity was 24 and the difference 42424 18.
ii. The rule means p= C(¢/a—1)
iti. Ezample.— Articles are bought at 7 for 2 and sold at 6 for 3.

e e e 2 7 24  pha® 84  atha vikrayam 6 3 84 | 62verso
1 1) 1 1 1 1

i
i
'

phat 42 1. . . 24 | patya seshan 18 | esha libhara ||
1

pamcha-pamchisama siitram 55
sitramn | vikrayam bhajaye chaiva  gunayet kraya pindavat
vibhaktarh sa cha kartavyar: gunaye misrakarn budhah

yal labdharh sa bhaven miilath  yatch . chheshar labha pindatam |)

%
Gl

[62 verso.) i. Solution.—Continucd trom the ohvarse ; p=24 (§ +§—1)=18.
Proof—8: T:124: Béand 6:3 11 84: 42 and 42 —24 =18 is the profit,

. Rule.-C-c':" where M=C+p is colled the * mixed ' quantity.
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L 3—contd.

W uda® || tribhis cha labhater ashtau  chaturbhis cha vikrayarish shat
sa mila labham utpanpa  satarm Sashti vimidritam |
kith malarn kagcha labhari cha kathayed gapakottamah ||

8 ' 6 ’ misra 160
3i41 1

— e e

karapam | tvikrayam bhajaye chaiva gupayett

. . . . . . . . . . . . . . . . . .

iis. Ezample.—Eight artioles are ohtained for three and six arc wold for four, The sum of the oapital and profit 1s one-hundred
and sixty. State, O best of culculators, what wus the cupral and what 1 the profit

The solution is lost except for the first quotation, but part of u proof 18 @iven on folio 63 recto. The solution was <C-<": =80
and the number of articles bought was §of S0m240 .,

L4,

808 0 40 phalam 90 ..
17 7 1

. . . . . . - 63 -soto

6 ‘ 4 ’ 240 ‘ phalai 160 | milan 90 | patya seshain 70
1 1 i :

- ! f i -
& shat panichagama sityain 56
Il vikrayunm cha vibhaktayvam  gunitun kraya rasivat
kritva rapa kshayai chaiva vibhaktarh malam apnuyit
U uda® |} patichabhi¢ chaty vargan tu - grihitam kena manava
- . kenash shat vikritamgl shat panichaga rinai kritam |
kvava vikrayva SumgunYa - nivis tasvaiva kathyatanm Il

16 6 rivam 56+

5.1 1
-« .« . . bhajaye chaiva 1 . . .
-8
L¢ {83 rectn.] 1. Troof of rxample piven on folin 62 verso,

B 3 :240: 00 and 6:4::240: 160 and 160--00 + 70,
. The rule means U= ,_’m where Lis the los sustained, i.e., having investigated the selling rate multiply with the purchase
rate and having subtiacte d from unity divide— andhe capital is obtained.

ifl. Erample.—With five foar squared are ohtained by some man. For one six are rold and fifty-six is the loss. Caloulating
purehasc and wale let hin capital be atated.

The solution is (- ° ;=120 and the number of articles ia | of 120- 384>,
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L 4—contd.

punasya vikraya 6 1 384  phalam 64 J milarh 120 | 63 versa,
1 | - S

— - - . !
chatush shashti patya $eshan | 56 x eda rinai ki
sapta-pamchidama sitram 57.
sitrah || vastra éulkam yad bhavati  tada . hrita vastratam |
trai-radika vidhanena  4ulka vikraya tatvatah ||
uda® || patasya Sulka viméanéarn ka . . . . tris-éatam |
pata-kanam pana krite  dvau patau hrita saulkikau |

milyam pana dadas teshah kim mulyam

Efl verno.] Proof of example on the ohverse: < '# : 1:: 384 : 120>, then with the selling rate 6 : 1 : 384 : 64 and 120—64=58,
{. Rule.—That whick ia the tax on cloth is taken incloth : by tho method of therule of three tax and sule alike.
iti. The example is not understood but reads something like this : The tax on & piece of cloth is one-twentieth part. Some
ono sells three-hundred. On the pieces heing branght to market, twn picces are taken by way of tax : tenin(?) the selling price.
What is the value ¢
K
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M1

L i 120 rakti | dha® su® 1 chhe" 80* rakti-su® rakti 1 pha® dha® 4 20 reota.
D U : ' 1 1 1
E 4 — ———— ! - — [ - -

1
1
0
ya ~11 ya® 1 pa® 3 mu 1
4

puna tritiyasyaiva 2 20 | 1
1 1 3 1
4 11 chbhe® §* 777
) 22
1 chhe® 1*
4 4

-« . . chhedam 6 dha®-dra® pha®dha®4yva®1 . . . pa®2mi®l ||
suvarpasya méinan sama
g uda® || saparicha nava bhagani dinani trayo-dadah

v -+« . . . . . . . . . pamkim ||

M1, [20recto.] Rection ‘M’ begina. Writing B.
i. Afragment of swolutionor* proof . There were at least three statements, of which the second 1 13 of 20 rakts : 1 dh8 +4} ya
t:dou' +lra" 14 dhd' 4 1ya -3 pid  1ondt o1 2Bra’ ;2025 mAit, : 81 ra' : 656) mid .
Then a similar statement of the third (restored) 2§ of 20 rakti: § dra' +§.§ dhd*~{ ya' : Jeu +1ra’: 4 dhé+) ya“+1 ka®
+2 24+ 1 md® <or 45 ra” : 3625 ma’ : : 8] ra“: 6525 muv.,

The numbers marked with asterisks are change-ratios. See Part 1, §§ 103-104 ; and § 110 for the measures employed,
ii. Kzampie.—Too mutilated to restore.

+ malz00 . . . . . . .. .00 20 vemo.
udaharanmin | sarposhti-duda hasto pravidaty ardhanngulam
sanava bhiiga .. ti ekavimgati bhagamh mapaharamti |
pratidinenah kit kalena vilani smbprapyate ||

1 1 118 chher 247 i ha®  phalam va® 2 ma* 4 di 104
21+ 1 360 1 1

uddharanam | kipax kilardharigulan divase divase

{20 verso.] §. A mere fragment 12,000 midriiac ... ...

ils Kxample.—A annke eightecn Aastas long entera ita hole at the rute of one half plus one-ninth of that mi»ve ope-t wenty-frst
part of an aigwia a day.  In what time will it have fompletely entercd s« hole

(§+x=yy) @i o glyvears:: 18x 24 ad°: 2 venre 4 months 11 duy-
tii. Kzample. —A worm... ..(see Mamavina. V 5),
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M2

uda® || sumeru prithivi samku  surdnam parimadrayam | 33 verso.
aga : x  kasehi tarasa suramadiram ||
. satataim sapta-sardhapam »a pamadhya . . . |}
sa tri-bhagi  tyi-pamchiniisa nityam evar cha gachchhati |

yojananam sahasvanichatur-asitir uchehhyitam |

kena kalena sau gachchhe vada me ta Sunischitar |
7 di | vo 84000 . adha ehchhedam 360* di
1 1 1 ‘
7] - - -
M2, 133 verso.] Evample.—From the home of the gods a certmn person desites to aseend swiftly St MER©, the pole of the Karth

and the dwelling place of the goda.  He goes constantly at the tate of seven times one and & half and ita quarter with one-third
and one-fifth.  The height of Sumeru i~ eizhty four thousand yojenus.  In what tune will be reach the summit ¢ Give me well
oonsideted answer.
There ix some doubt about the rate ol going and the only clear parts of the statement are the second and third terms (1 day
and 54,0003 ujunas), but possibly the complete statement was
T 1) (h+)ywe . ) dav e 8000 g0 - "'.'”" years- 33§ years.

L uda® |} dindra koniima visa . . ttrduy kharjaniyam sukha-bhojane cha | 33 recto.
tasydrdham ardham cha yad ardham ardhaim ta ke . deva guru prasidam

kripapa dhana bhuktam ||

11 1 1 1 1 1] W8 pha dr° 1 dha 8 d
1, 222222 1]

i uda® |} ardbam . . stiirath nava roma $aténi cha |
dviidada stiti charmani kati roma . .

12 24
11

! . 12 24 pha® roma
1

[38 recto.} 1. Ezample.—The earning of dindras is diffcult but consuming them is rasy.  One gives one-half inoreased by ration
of onﬁhllf (six times) for food for the poor. What is the amount conaumed in 108 davs ¢

1idedod-d-3.-4::108: 1dicRdRA" 1 am®
e, YPmlggem]l 4 fy 0y and 4 anic =1 434 and 12 dha' =1 di*>.
See Part I, § 110,

il. Ezample.—(This is not underatood, but appears to refer to the number of hairs on the skin of an animal.)
X2
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M3

chandraanibhana
. gaganam nita rdvage | ra. . . . . .yamh
tyakta sutaya $etayd | si kai kena paravartam dhanur bhaga éa
pa . . . vane pataménasau daéa bhagam nidhdryate | evam tat
pariména «  hiya miinam tu nityadah kiyatas tu paravartal ~ bh@imirm

prapyayate ja .

dha® 1 1 + pard® 8 | yoja® 30 chhe® 8000 yo°-ja ©
1 107 | l 1 1 |
1 5 f o

phalamh para® 218181 de¢ = 9

o uda® j| naga $va chchharma gami dratama dasa

. . . . . .

M3 [82 rectv.] Folios 32 and 36 have the samo knot,

{. A mutilated example sbout Ravana and (?) S11i.  When Siti had been carried up 30 yojanas into the air she dropped
something to earth, which turned over 8 times in 1} dhanus. How many revolutions did 1t make belore reaching the carth ¥

Solution.—(13— ) dha : 8 revolutions : : 30 x 8,000 dhanua: : 218,181 ¥, revolutions. (There s a fair amount of conjeo-
ture here. See Part I, § 47).

ii. Brample (7).—A snuke which 1 100 yojanas, 6 krotas, 3 hastas and 6 angulas long sheds 1te skin at the rate of 1 angula
2 days. In what time will it be free ?

(The solution is given (?) on the reverso.)

. 100  {irdha chchhe® 768000 a°-yo° 1
: 1 . adha chchhedarh 768000 phalarn

6

8*

3 va© 429867 mac 1 di- 4
4000*

)
24*_,

& uda® || vraja . . chariévaktd  patitam bhiimi tale pata |
tri-éatimsya . . ndm tu sapta yojana hiyate |
chatur daéas tu kot{t . huyata paracha-fashti cha |
kai dinai bhutale prapva vada me ganakottama ||

nyasa sthiponarh  kriyate |

(38 versc) I 1 @A, 2d:: 100 yo' +8 kro +3 Aa* +5 i : 429,867 yoars | month and 4 daya.
<orl:2:: 77,370,077 an-y e antee Ears>.  See Part T, § 108, for the moasures employed.
li. An example about some garment talling to the carth. The elementsare uncertain. Compare with the problem on the
obversollil.

32 reoto.

82 verso,
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M 4
hya pamcha trigupita sakhd 36 resto.
« « « « « . . . esha defa pramapam samaptar ||
udd || sa . . lavanasya rashe koshthatam va kritan rharai |
eshdr chaikam rasi punare . . . . dhanita |

saptapam m api chaika rasis tulitapi |

pariicha saptatyd . . sahasrami bhavet saptishta gupam kim
poral [ 1075 56 adha chehhedar 2000% pas-bhi® | pha-  bha 30
e B pa® 200
esha raéi lavana pramanam
kakini dasa bhagasya dadyad ashtadaditi . . |

tasyamh virn$ati bhigas cha $ata bhagari prayachchhati |

naro vakshadéa . . . . . . .

[36 recto.] i. * This land measurement is completed * may refer to the fragmentarv example at the bottom of folio 32
verag, but § doubt it.
ii. Theexawple appears to refer to heaps of salt.  1f one heap or quantity weyha 1,075 palas how much will 36 heaps weigh 1
1: 1076 :: 56 : 30 bha +200 pa'
i

cor M Boagmie bhara =30 bhi +200 pa® >

nic One tenth of & cowry i viven in cighty-eight. .. Of this one-twentieth and one hundredth.........

va® 3 1 1* | yo° 5 chhe® 4608000* ya°-yo© ,  pha® va® 21333 36 verso.
’ 11 360 1 7 ; ma® 4
vojauasya tyibhagardhai sa tribhaga padonakam |
ya nau dinat tyibhagena . . . gena gachchhati |

$a puna ¢ pamcha bhagardharn yojanasya tathishtamam
ti nivartamte viiyu vega valadhati |
yojananimshtau tara $atarh kena kalena gachchhati ||

dilhha 1 1 gu 1 1 1 3bha :
3 3 2 52+ 8 5 ;

{36 versn.] i, Theatatement meanadya’ : Lday :: Syo”: : 21,333 vearsd monthaor 3 ya® : xfy yenra: : 5x 4,808,000 ya° ; 21,333
yeah 4 months <":;‘;::."'"-2l..'l.’i3§>. For the messures se Part 1, § 108.
Qo b Camtpal 3y =<1 yeat, 8 months, 129 days>.
fi. A boat travels } o’ } +1—1 yojanas in § of a day, but is driven back by the wind § of § of & yojana in § of 3 days. In

what time will it travel 108 yojanas ?
The problem is something like thin but the details are not vlear and the lower part of the statement has disappearsd. See

Part I, p. 51,
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khaga ekade$a bhukta prasyitimh chaiva mevacha || 84 recto
. . shtau vada sakhe ki khagai vada sundari |}

| pra® 1 | kha' 11 | kbi 5760 | phalai khaga® 63360.

L7 g 3

esha bahu pramapam |}

kadchit pumin suvarnas tw kala pada yutarh yavam ||

pratyahat siilline $uddhi -. . . kila dattavam |

pamchabdai madam evam tu  dinai parichadasas tathab

datva . . syasarvaya jnatum ichchhami tatvata ||

' di 1 | 1 6*bha | 5 y chchhedanh 192* yava-tola
: I ! :
| L1 |
L e Co

[34recto.) 1. The problem 1a+ Eleven birds leed on s prespits (handful) of corn, how many can leedon 8 Khans of corn? It
ends " Nay, O fuiend. sav what are the Khagas, O SeNpant.”

11 tma s correct, the name Sundaii, * beantiful one,” 15 used 1n exactly the same wuy as Lilivatiis used by Bhiiskara.

Thesolution e pra 11 kka = 8 kha - 63.360 khagus which would muke 720 praspits=1 hhari : but there are many elcments
of doubt and the apphcation of e ha bihw prominam to thiw particular problem s not clear. .

it. By certain persons one kald pluv one puda and onc yara are given in gold daily at the &hine of Siris. What
would be the amount of the @ft i hve years, five monthe and fifteen days. ... ..., 1 desire to know that

Solution.—~Vday: Lya+ The« Upa:- by dbm Indos x <orld:30pa -1 1,985 d.: ‘—I”?-I'_:;’f,' tola--121t0 +3 dhd +1} am->

See Part 1, § 111,

34 vers
chittritarigai | tani yata S$era-puramparay arjunena griddhra . . . . tayd
sprisarnti 1 $a” 1 yoja- 777 1 8 ¢ phalamn . . . 940

PR 1 222 7 chchhe
I I 4
L9 T "—
il
L5

miéakardha yuto dhyanta . . . vista pamchapamchada saterena vajra manai
labdham . . tra kathayaéva millyamn éapa chaturbhégasya siddhéartha paricha
bhigasya.

ku® 1 chhe® 128* ma“ku® 1 mi® chhe 40* gi*-ma® | sa® 55
1 i 2 3 1 .
. 2 : '

e . e e i

(84 versn.l i. The fragment chitritinigas ... drjunena griddhra is extremely interesting although it throws no light on the
problem. Sre Part 1, §47.

The statement is puzzling : it may mean
gyt ot 100 TTT 00" 42024 ke : LooudD
But all the terms except the second are amhiguous.
ii. The problem ix about & diamond weighing 1] mashaka, and obtained for ? 55 satera.
The statement means 1} bu®-+§ md" ; 58 sa", and indicaten that 128 ma“=-1 ku" and that 40 2i*=1ma". SeePart[, § 111.
The whole page 18 an intereating puzzle. (Is the leal a double one ?  Neither side shows any clear lenticle )
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Me

. . . . . surya manasya
divakarasya ghatikaix kim prayatasya vada . nidchitam
30 mu® chhe® 2* gha*-nim ' 1 500,000.000 gha® 1 | pha" yo° 83-333333}
LSS S SR B
bhano ratharm sura mahoraga siddhasamiiig)hai vidvadharai ¢ parivritam . . .
ahoratru | koti satiardham sa rathaih pryiisyat tad hruhi sastra
kuéalo . . . vaktum ] muhiirtam ekena kit gachchhe brithi me

ganakottama ||
“ 500000000 gha® 21 pha® yo© 166,666,666%
: |
—_—t

[37 recto.} i. The quention may be ronghly restored © - The Sun (sirya) traverses 500,000,000 yojenua in a day. State with
certainty the amount of the journey of the sun (Divikawa) m u ghatika

The statement means 30 mu* * 500,000,000 . 1 gha' : 83,393,333} yo' and . idientes that 2 ghatika=1 muhilric (= gy of &
day). The origin of the length of the daily journey of the sun, numely 500,000,000 yopenas, 18 not known.  See Part I, § 100.

ii. The ohariot of the sun (Buin¢) in surrounded hy the groups of gods, great anskes. SIboHAy and VIDYAnHARAS. In s day
and night its journey 18 aaid to be half  hundrod kofas. Tell me, O beat of calenlators, how much 10 one muhirta ¥
30 mu-: 500,000,000 11 2 gha'  16,668,A86] yo'

bhage bhaved radi |
@irdha chhhedari 108000 viliptanam . . . . lipta 5

pamchdrdha samvatsare bhukte rasaika yadi bhanujah brithi . . . ka tatvajfia

samadve vasarena kim

| ra"1 « 1 am”® 1
1

| LN O

E
e

firdha chhhedam 108000 viliptanar rasi | adha chehhedmn | viliptd lipta ||
phalam vilipta 2 || esha graha gatim |}

uda® || raja yudhisthiro nima¢ piandu-varhéa . . . .

[57 verso.) {. The remnant of » problem possibly related to the dally motion of Jupiter, which acocording to the Strya
8iddhania, smounted to very near:y 5§ minutes of aro (liptd).

#i. If Buixvsa (Raturn) mo- 58’ hrough s sign in two and a half years, state, O knower of the truth, what will its mation in a nolar
day be equal to.

The solution is 2§ years: 1 sign :: 1 degree: x

milld X! "";"::.::‘”“-”5:0&5’-“':0= 120" = 2 minates of arc (not 2 seconds aa stated in the text, where rilipta

appears4o have been written by mistake for liptd). The terme employed are all orthod»x except prrhaps vdaara for ‘ solar
day *, but its special use is qnits intelligible.

SeePart 1, §100 : and aleo my Hindu Astronomy, p. 57.

ili, This fregment is of int.rest beoaune of the reference to Yuowisarra.  See Part T, § 48,

37 reoto.
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L . . . . vydha partharn  hehayaki . . . . ghnata 1 vam,
siyakai§ chaiva¢ pattisva-pada dala dodadai |

a . . nydchatasré vai hata tena mah&tma varh ||
éaranam cha parimdpam . . . . viéarada ||
| i1 16 ‘ 4 a° chhe® 21870 phalamh éard 2624400
L 1 1 1 _ 1
. 1 ‘» _—
4
1 ]
2 |
anya . . . . .1 pramépar
w sitram || ekorathogaja . . . . . . . . . .
M. [47 recto.] i. This ugroln to relate to PArTHA the Mah&bhirata hero, who pierced each soldier with 16 (144) (14-4) arrows
and slew four divisions of the army. How many arrows did he use ?

Rt (143) (1+§):: 421,870 : 2,624,400,
The abbroviation fi =1 ; a“=anikinl. Sec Part I, § 62,
There ia a very similar example about Pirtha in the Lilavati (§ 67) which has already been quoted (Part I, § 47).
1. Rule.—There islittle doubt that thisrule relates to the constitution of an army and is exemplified on the reverse (fol. 47 recto,)

e+ e 4 e e s e @ e s B v e v v 47 recto.

.+« +« « .« . . . vicnakshapah
chamiis tu pritanas tisras tisraé cha . . . .

antkini dadagupim ahu arakshohan! buddah ||

{87 recto.] i. Apparently 3 chamila=1 pritand, 3 pritandaw] anikini and 10 anikinlsml akshauhini. The stat t

mean : a palti consists of 1 ratha+1 gaja-+ 8 nara+ 3 turaga (s.c., 1 chariot+1 elephant-3 foot soldiers+ 8 hormnen) and that an
akshauhini contains 3.710 of each of these, namely—

3.710.1 chariote =21,870 ohariots.

8.710.] elepbants =21.870 olephants.
3.720.5 foot-men = 100,350 foot-men.
3.710.3 horsemen =@5,810 horsemen.

ToTal, =218,700,
Albirin! (Chap. xlvili) gives the following scheme 1~
Each akshauhipl has 10 anikini,
. anlkinl w 8 chamd.
,» chamb w3 pritand.
. Ppritank " 3 vihini,

s vihini " ?l
» GOp8 ” 3 gulma.
» Rulma »w 3 senkmukhs,

« sondmukhs ,, 3 patti.

» pattl » 1 ratha
and * a ratha comprehends besides, one elephant, throe riders and five footmen.”

Poasibly all these terms were included in the®xample hut vahini, gana, guima and sendmutho are now missing. Numerioally
Albirinl's whema is identical with that given in our text.
The abbreviation tu® in the text is probably for turaga * & borss.’

Soo Part 1, §§ 51 and 94,
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M 7—contd.
akshohi e

ra® 1 | esha | 3 333333 10 gut :
| Copati | 1111111 1 |
ga® 1 !
| | " gupitd jata | ratha 21870
- na® § |
" aja 21870
tu® 3 | g2l

_ nara 109350

haya 65610

(218700)
esha akshohin! praméparh ||

i uda® || kadchid rdja kumara éatrudama |

{l. Erample.—A certain prince SaTRUDAMA [The phrase may as well mean: ‘s certain prince (engaged in) curbiug (his)
enemies, (employed or fought so many soldiers)}—K. N, D.]

M 8.

ki | di° . ra® 1 . . . . . va® 3 . chhe 48 roctu.
T 777 ya® 1 3* bha® ksha- 80* 1
1 -ya 1 1
5 3  ma® 3
ka® 1 6* bha° | 1
1 12+
4 ‘
pa® 1 | — — di° 1
4* 30*
6e® 1 |
3.

— — —

chhedarh 480® rakti-pala . . . gupitam jatar 419942
115200

to°® 8* pale-to® 3 tolen &sti dha® 12* dha° 7 dhépe nésti amh® 4* am® 2

36 pala

Ls [48 recto.] Thisis u statement belonging to some lost problem and, omitting the oh tios (marked wuhuwﬂlh),itmunl
Sdayns 1ra®+1 ya°+l b6+ 1 pa-+j—3 1::1 yoars+§ month+1 day : 86 pa®+810°+7 dA8°+3 am® ... ..
or §: 1104 pd°—...:: ? years, etc. ! 36 pa+-8 to+7 IAE+-2 o,

"-- . Ly, Al
or me pulu ] TR

(Therefore the third term must beof the order 231154 x L8 or nesrly 180 yoars.) The abbreviations employed, the cbange-
tadios, and the measures are explained fn Part I, § 108 and 111.)
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M 8--contd.
phalath bha=2 . . . . . . . . . . enasti
pala 2000 bha" | pa® 270 |} .......t°8

yadi dinam ckena esha dattan tad dvidasa varshena

t di 1 1 216 bha® | varshe 12 3 . phalarh bhara 93
1 1. 270 pa | 11
T " 2000% chhet & T T
’ 6 10 !
8* chhe”
! 8 dha

12*% chhe

[48 versgo.] This exlututs two mutilnted atatements of proportion thut evidentiy belong to the same problem

i. The firat 1 1 : Y 4 2dha +3 gumt4 2 ya' i DUebha < 270 a6 ted s 8 dhd ...

ii. I thisis given in one day what in that in twelve yeara. . 1Tduv 2100ha 2 270 > Bto -~ Rdhd>+.,. - 12 years+ .2
93...... Dbhdraor - 1 218! bhdras (nearly) = 4320 days (neardv) xonmcl x- 2160 43200 933700 bhera (roughly) -~

M 9.

rakti kshaya . . . paticha gunam
divasa vimsatikai ki Sumdyati mah vida nischayam
I tote 3 i kshaya 4+ | va- 25 |chhe’ 360
c 1 v ma® 2 | 60% ma o 1
12* ! sicd | 12*
am* 3 i L div 20
; 4 I" T 300
| vya 3 T
i 4
ka® 1 6*
pﬁ.o 1 1 .
' 4* 4
—
! mi® 1 [
L
‘ 62321 kshavam éodhva . . 60881 . adha chchhedarh 2000
.. 19200 19200
sarva gunitam = 55827877 .. 7tolapalam. . . . . oL,
192:00

(49 verso.] The statement means (omitting the change-ratios which are marked with asterinks) 1 day : 3 t®+-2 ma®4-8 a®4-
Sya°+1 ka®+1pa‘ 4 1 mii®—(+ 4 ra®4 4 4i%) :: 20yearn + b monthe+20 days : x
or1dav : HR tolas— A4 tolaa - B170days: x.and ve BRI tolagm DAL +1634 pa®4.K10°+0ma 40 am+3 yuo+3 ba'+
3 p° I mil. ’

""" . chhe'  8* r i

dha® 2 ' tola-pala to 6 tole nasti dhige 12 dha 8 ||
chhe™ 12* |
gum® 3 |
chhe- 57
ya© 2 3 Tha

11

5 4

48 vuno,

49 verso,
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M 9—contd.

ya® 3 yavandsti ka® 6
1 . . . . ka® 4 kalanasti pa
4

padanasti mudri® 4 pdmu mi® 2 ||
udaharanam ||
gukhyair yajamti devl pratimahni kechit dadami devya . . karmchah

kritva dinara $atani chatvarita dhanaka amdika raktika yava kali pada mudrika

cha | etad mulyarn vada me tatram . sva kim
1 to 12% ma 400 dha 1 phalarh di 50 dindra nasti dhane
1 1 | 1 am 1

— 4* 12* dhanaka 10 dhane nasti Am 4%

ra 1 1* bha |
1 am 1 ||
4
ya 1 3* bha
1
5
! ka 1 6* bha
! 1
! 4
o1
: 4
v omi ]
! 4*

[49 recto.]) . This in the end of the answer to the problem on 49 verso. Ses Part 1, §§ 101 (ée) and 111.
- {f. Example.—The firet part is too broken up to make out, but it & to refer to & gift conneoted with an image of Davi
% and worship by S4khyss. (cf. S#khara, the name of & Saive seot). [It ia possible to resd Makhywir for Sakhysir, in which onse
the ohiefs of some clan or Serritory are intended. K. N. D}
The statement (ouuﬁvx‘ohlp-nﬂm) means—
140" : oot 400 :: %4 1oN®+1re%+1 9u%+1 ba+194°+1 me°: BOA° 410 dAS"+1 em® <or 12dAG%: 400 dt*::
444 A8° : 3 and T804} dindras>= 50 °+ 10 dMd* 41 am®.
L2
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M 10.

atha Saddrammako

5 to°
1 dha®
3

ra®

282

M 10.

péla hatai dhinakd | asyaiva skandha-

to° 1| va®
1
L B}
si® 1 1*
1 480

1 . pha®va®6

1|

12% | | 7227

1 [ 1200

4* [ )

1 1* bha®
1
4

1 3* bha
1
5

1 2* bha°
1
2

1 2* bha°
1
2

1

4%

1

q* !

jjarad, vidhanakais dramam £&

5[t° 1 dba® 1 1* am® 1 1% ra°

1! 1 112 148

3,

ka® 1 1* pa® 1 1* ma® 1 1*
1120 1 4800 1 19200

1 1*
160

[85 reeto.] Folio 55 is here misplaced : it should come before folio 49, which has the same knot as 44.
i. The first statement means— .
100°: 8 yours :: 100°+ 1dAa°+1am+1ra°+] ya“+1 #i°+1 ka°+1 pa®+1 ma°: x, and xmBf x H{fh= =0}y youn

=0 years, 3.} days. But the answer given appears to be

6 years......

il. This is the same proportion with the change-ratios given in cumulative form. Bee PartI, § 104.

. ¢ e . .

divardha tolakasya divardha masakasya .

divardha chandika divardha yavasya kih milyah ||

« « « « o pamchatrim satam |

ya°®

virhfati-

1 1*
1192

[85 verso.) Tf ] tola cost thirty-fve drammas what will be the price of one snd s half iolds, one and & half wdsdabase and one
and & balf dngikas and one and & half yaws.

6e°[ ng gupitam & reoto.
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M 10—contd.

nydsa | to° 1 35 1 to° ! pha® dram® 58 6e° | 31
1 1 1 128
2
1 1* ma®
1 6
2
1 1* am®
1 2
2
1 1* ya®
1 2
.—.—-———42 — s
punényarh
to® 1 35 11 11 11 1* phalarh 58 ée® 31
1 1 1 112 148 1192 128
2 2 2 2

Statement.—(1) 1 105 : 86 :: 1§ o+ 1} ma°+ 1§ o' +1§ ya°: BB dram® or <1: 35 :: 3104/102: BBAY>.
(i) This is exaoctly the same proportion with cumulative change-ration indicated. See Part 1, §§ 104, 106

M 11

nivi sapta-éatanarh kax  kalam arjana bhakshane ||

nyasa sthipanam kriyate

ca®1di° 1 bha® |bha® 8 di® 5§ bha® 1 pa® 32 bha 43° 2 36 bha®| 1 1
' 1 1 1 1 1 1 11 1 1 360
2 3 R 24

bhanda 700
1

vyaya raki 223 aya rasi 280 etat kdlena &rjana bhaksh
144

6

[4dvevso) ...... ... the oapital s seven hundred. What is the time of the consumption of the earnings.

The statement means—
Dally earning n ; given for Bha(v&n!)8 in 6§ days; given for pa(ra-loka) 1 in 32; given for S0(lin) .—,‘"u- i yin YOars ; reserve

M.

J’“é'l'ho dally earning is §=44}>. The expenditure quantity is <'EI’+‘5 +r_!'*- > $45. <The dally loss s 222180 0 0 oo

700 will last }§3+ > =\ years and * in this time the earning will be consumed.’
Then 1 day : 338 :: YAP X 360 : 26594y and this is the (total) expenditure in %3 a4 yosrs, 7 months, 211 deys.
Then the inoome, 1} days: 11:: Y x 360 : 1850,%y, and BAADA—1859,="700.
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M 11—contd.

urdha chchhedarn 360 phalam . . 2559 6e 5 | esaha

di 1 223 280
l 1| 14 61

vyaye ||

va® 4 ma¥ 7 di© 2 e 28
6l

atha aya di© 1 1 280
1 1 61
2 3 ':
2559 di 1 | 223 esha vyaya pramaparh
1 1 p—— 144
61 , ]

uda® || eka dadardham utpati sa tribhaga dina dvayat
pujartharn sa  tyibhagam cha  trayodada . tatd§chavet
sashta bhaga dina tripi vasudevasva charchayet

padona trayodadanarn  cha ashta sardha dinéni chet ||
brahmana bhojane dadya paraloka hitarthinah

sa tribhdigam . jjaram sa pamcha bhaga dinattrayet

(]

pa

ardharh sirdharh dine

[64 roto. 1, Again WP : 3BR0A :t iy {7, Thisis the expenditure messure. oo Part]. 496,

Esample.—One produces tev and s balf in twawand one-third days. For the sake of religion ha gives thirtesn and one-third
in three and] one-eighth days ; he effers for Visunzva one quarter less than #hirteen in ¢ight and a half days. Desiring reward
in & future world he gave to Brihmans for foed one and one-third im three dnd one-ffth days ........ two and & quarter in ive
days ...oneee .
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M 12

arayet 43 recto.

sardha dvadasam eva tra bhojané madyam uttamet
sa tri bhaga trayastrimsai dinaid vanijvakasya tu. |
bhandare dvadasa Sata vajaranar sthitasya vai |

eshd vyayasamutpattau kayx kalam brahi pandita ||

karapa-vidhanena dvadaga $atasya bhindare sti ta

10 2 bha® 13 3 bha” 13 8 bha 1 3 bhi* 1 1 bha” 1 5 bha” 2 17 bha’
11 11 1+ 1 11 21 11 (111
23 38 4 2 35 2 3 444

12 33 bha 1 1 bhanda 1200 gunitini

1 1 1 360 1

2 3 - o o

[4%8 rectu | and also twelve und a halfain thiety-threc and one third days for the best wine for the consumption of merchants,
Say, O Pandit, how long can this expenditare continue,

2.

In the treasure house was stored twelve hundred
The statement means *—

v e _m
Daily mcome = n
; ! oW,
Daly expenditure = ',:: + '3, +—~'|: -~ 1: Pt T gy T

. ra: 13w .
<> The daily loss 1y therofore 7 —4 - §34 and 777—%5' < yin=19% W the period

. . . . . . . . . . . . . . . .

10 K00 | adha-chehhedary 360 diva . . tenasaha ||  ya-pindam 4 vema

2
1 1 727
3 1 2
. - |
t2982 adhuni vyava pindam ! di= 1 | 1807 | 800 ,
486 } 1| 20 | ot |
- ' !
727 | : ‘

irdha-chchheda 360 phalanm diva 2092 puna 800 2089 ]

486 Tor 486 1
L oer _ 797 B
adha-chehhedariy 360 di . . phalam pratidina ] 1303 ., evam sarva
240

trai-rasikena | uda®

[l‘{;‘ﬁwm.] Proofs.—2} : 10} * 345 v 360 : 1782,44 the total amount earned and 17824381 1200=20R24;¢.
Again 1t N -c 350 x 360 : 20R2435 5 and laetly 332 : 2082134 : yin: \NY the daily expenditure.  Thus each tten, (can
be teated) hv the rule of three.
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M 13.

ardha yukte trayo-dada sardham bhavati

\ 40 bha® = 160 & 13 l .. . . esham chebhedinn krita jata ekepa
1 L 1 L 1
2

sardha trayo-dadabhi kim iti ‘ 1 l 4 097 pha® 54 esham . .
L2

ekena labdha chatvarish shadbhi smiipadyate kathan 1 . .4

eko labhati chatvari $ensardhasya tu kim bhavet

M3 [42 recto.) Thir contaims portions of & solution that 1 not, at preacnt, fully understood. The preli y work 1#
and then comes the following proportion 40 : 160 -+ 134 - 54, or cancelling by 40 we get 1: 4:° % : 54, The next part is miswing
but apparently was—

1:4:06:24
1:4:3:12
1:4.4:18
. jata 54| 4adbhi 24| 12 | ardha 18 | ekatram 54|
e . . . trai-riidika karapa pratyeka mulya vidhi ||
. aparam vakshyami | vimédnam diva . . . kirh prathame kbandhakefu yo
bhilikhita | apasya prashna vidhi | 20 11 gunaye | gupita
1 13,
jata 2 31 chhedam 20 1 1 | bhage . . . jatam phalamn ru
123 L 12 _

10 || esha virhsAndr diva . . bhkavati | atra uparimd$ khandhakasya esha

gupakaram bhavati | . . . . . . . .

[422er00.) 1. A fragment: 24+ 12+ (24 +12)--2==54. . ... . Thin slltrd gives the three term solution with respeot to one price.
. 1shall instance anotber...... what is that which is written in the first term P The solution is a matter of intelligence.
20X 1§ X §=20x§x§== 0x§x1=10...... Now this is the calculation of the foremost term.



dramme trapusa Satam labdham
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M 14,

ardhepa labhyate y kati

eka rasis tu kalana gapita prakriya kuruh

| 1 dramme ' phalam 50
| 100 trapusa

ii. aparam uda® || sardha dvaye . yvasardha divardhe labhyatey kati

i

Mle

stitram

Il ardhen opari samgupya

ardhepa urdham gunaye

bhajave labdha papyarh

ma . . puaiicha saligupe |

[

DO b=t DO b DO bk B

vardha kramena cha |

|50 verso.} i. The solution 18 1 dramma: 100 trapusa 2 § 50,

u—uf. The problem w too mutisted to understand.

sikasyarthe putra
likhitarh Chchhajaka putra

sarvesham-m-eva sastranam

vasishta putra

pautra upayogvam bhavatuh

adyavasane samsare

utpamnna

ganaka raje
ganitarh miirdhni tishtati

mahat

pascha érishti tadi karturh divena paramatmana

brahmanpena |

. . yadyam cha-m-utpamnnam ganitam sakhya karapam |

yach . . .

.

[5{ ;‘ulo.] At the top of this page is the remnant of & problem, too broken up to make out. The rest of the page is devoted
to what appears to be & colophon. This is not all clear but what remains ssems to statc that the work was written by & certain
Bribmaa, a prince of caloulators, the son of Chhajaks. It also refers to the importance of the science of calonlation, whioh, it is

eaid, we owe to S1va.

MGIPO—L—IT1-9-6-—2-6.33—0850.

The aatre wems to apply to the problem, but it is not olear.

50 verso,

50 recto.
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