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INTRODUCTION

Various attempts have been made up till now to define
Mathematics but none seems to have been universally accepted.
So I think itis here needless for me to define it. I would
also like to refrain from dilating upon its origin, importance
and value.

It is a well-recognized fact that among the different
sciences Mathematics occupies a unique place, as it happens to
be the only exact science. The Greeks had an unflinching
faith in its educational value, and they considered it essential
for any individual to study this important subject before he
or she was allowed to enter the field of philosophy.

In this connection it may be added that the Indians in
general and the Jaizas in particular have not been behind any
nation in paying due attention to this subject. Thisis borne
out by Ganitasarasangraha* (v. 9-15 ) of Mahaviricarya ( 850
A.D.) of the southern school of Mathematics. Therein he
points out the usefulness of Mathematics or ‘“the science of
calculation” regarding the study of various subjects like music,
logic, drama, medicine, architecture, cookery, prosody, grammar,
poetics, economics, erotics etc.

Prace or MATHEMATICS IN JAINISM

The sacred works of the Jaznas had been originally com-
posed with a view to provide for every dgama four expositions,
technically known as (1) dharmakathanuyoga, (2) ganitanuyoga,
(3) dravyanuyoga and (4) caranakarananuyoga. It was
Aryaraksita Siri, who, however, discontinued this line of inter-
preting the sacred works in the four ways above alluded to, as
this method required immense proficiency. He, thereupon,
specified for each of the agam:s the anuyoga meant for it, and
classified them accordingly. In virtue of this new arrangement
Uttaradhyayanasiitra etc., come under dharmakathanuyoga,
Saryaprajiiapti, Candraprajiiapti, Jambadvipaprajiiapti etc.,
under ganitanuyoga, the fourteen [LFarvas etc, under
dravydnuyoga, and jc&n‘négasﬁim, Das'avaikalikasiitra, etc.,

1. This has been edited in A. D. 1912 with an English translation by Mr.
Rangacharya.
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Vi INTRODUCTION

under caranakarananuyoga, the last anuyoga, which is, how-
¢ver, by no means less important than the preceding ones.

Ganitanuyoga and kd/z are synonymous terms. In order
that a religious ceremony of diks@ (renunciation of the
worldly attachments) may yield the desired fruit, it was
ordained that it should be performed at the right time, in
an auspicious moment. This required the correct knowledge
about the motion of the celestial bodies, and this, in its turn,
was dependent upon the knowledge of Mathematics. This is
how Mathematics and ganifanuyoga are inter-connected.

Under these circumstances, strictly speaking, to translate
ganitanuyoga by the word “Mathematics” is hardly justifiable,
though some of thc modern writers have done so. If the
sambandha and the sambandhin are however considered as
one, then, of course, it is admissible. '

From the above remarks it will be evident that it is not
simply because of the fact that Mathematics plays an important
part in the cultivation of the habit of concentration and thus
indirectly helps the religious contemplation, that it had received
special attention at the hands of the Jaina saints; butitis
rather due to its forming a part and parcel of their religious
doctrines, as it is instrumental, primarily or subsidiarily, in
the attainment of the goal of final emancipation. This will also
account for the frequent Mathematical references in almost
every standard work of the _Jaina school of thought.

The references given below will corroborate the important
place assigned to Mathematics in Jainism.

(1) DBhagavatisitra (sutra go ), the fifth anga and Utta.
radhyayanasiatra (ch. XXV, v. 7,8, 38) inform us that know-
ledge of sankhyana (arithmetic ) and jyofisa (astronomy ) is
one of the main accomplishments of a_Jaina saint.

(2) Lord Rsabha, the first Tirthankara of the present
cycle of time Himself taught 72 arts' to His eldest son Bharata

1. There are several works wherein these are enumerated e. g. (1) Sama-
wayo, the 4th ardge, T2nd chapter (samavaya), (2) Antakrddas'@ ( English
translation by L. D. Barnett, 1907, p. 30), (3) Rajaprasniyasitra (sitra
83), (4) Kalpasitra, (8. B. E. Vol. XXII, p. 282, sitra 211) and (5)
Prameyaratnamanjis@,S'anticandra Ganl’s commentary to Jambadvipaprajiapts
{ pp. 36 ff.) etc.
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~the arts wherein arithmetic occupies a place next* only to
writing.? Moreover, with His left hand He taught arithmetic
to His daughter Sundarl.

(3) The fact mentioned in Kalpasiitra ( sitra g, S. B. E.
vol. XXTII, p. 221 ) that Lord Mahavira, the 24th Tirthankara
was to be well-grounded in arithmetic as implied by one of the
fourteen dreams seen by Devinandi, the wife of Rsabhadatta
has led some scholars to infer that the Jaznas hereby attribute
to their last Tirthankara, the sound knowledge of sciences like
Mathematics.

(4) Mahaviricirya offers his salutation to Lord Mahavira
by eulogizing Him as “sankhydjnanapradipena’.

(5) Gania (Sk. Ganita) is referred to as mithyasy'uta in
Nandisiitva (sutra 42) and as launkika dgamain Anuyogadvara-
sitra (siutra 144 ). All the same it should not be forgotten that
its proficiency is considered as one of the qualifications of an
acarya as could be seen from Acaranganiryukti (v. 50)%

TrE Jaina WoORKS ON MATHEMATICS

It is not possible to give a complete list of all the Jaina

works dealing with Mathematics. Here an attempt is made to
point out those which are extant, and also to indicate those,
the existence of which is inferable from other sources.
' Saryaprajnapti and Candraprajnapis are the two astrono-
mical* works, which have survived till the present day. They
come under the class of the twelve #upangas, and are respecti-
vely associated with ZBlkagavati and Updsakadas'a (the
seventh anga) respectively’.

1. In the Buddhistic eanonical literature arithmetic is given the first place,
and is looked upon as one of the noblest arts. See Vinayapitaka, (ed.by
‘Oldenberg, vol. IV, p.7), Majjhimenikaya (vol. I, p. 85) and Cullaniddessa,
(p. 199). ' '

2. See Kalposutre, Satra 211,

3. This runs as under :—

“arfove Tt S srfaag 29 oo
T CRYATET YO ZH oredr | so 1Y
4. Astronomical information can be gathered from other seriptures as well,
For instance the following siitras of Semavéys may be consulted:—
59-62, 67, 71, 78-80, 82, 88, 93, 98, 99 etc.
5, See Prameyaratnomadjisd (p. 1)
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Bhadrabihusvamin, the last sakalas'rutajfidnin had written
a nivyukii on Saryaprajiiapti; but it is unfortunately extinct.
This nizyukt/ has been referred to by Malayagiri Siri in his
commentary to Saryaprajiiapti in the opening lines. Further-
more, a few lines from this work are quoted therein ( vide com.
to the 11th sitra ) by this well-known commentator, who has
composed in Sanskrit, a commentary on Candraprajnapti as
well.

Bhadrabahusamlita may be also mentioned in this connec-
tion, though this work of which the authorship is attributed to
Bhadrabihu, the celebrated niryuktikara, is said to be more of an
astrological nature than astronomical. It is no more available.*

In Bhattopala’s commentary to Briatsamiuta, a standard
work of Varahamihira (505 A.D.), one Bhadrabahu is referred
to; but we cannot say for certain as to who he is.

Dr. G. Thibaut has written a paper® on Siryaprajiiapts,
There he says that this work must have been composed before
“the Greeks came to India, as there is no trace of Greek influence
in it In conclusion he points out the striking resemblances
which the cosmological conceptions of an old Chinese work
called Chau-pei* bear to the ideas on the same subject as
expounded in this Saryaprajiapts.

Prof. Aufrecht Weber points out that the doctrine propo-
unded in S@ryaprajiiapts shows in many points an unmistakable
resemblance with the contents of Jyotisavedanga. He adds
that not only do the astronomical works of the Jainas furnish
information about the conceptions of a religious sect but may,
if rightly investigated, yield valuable material for the general
history of Indian ideas.’

1. There is & work of the same name available, It is published in the Punjab
Sanskrit Book Series, but its genuineness is not beyond doubt.

9, Vide “Astronomie, Astrologie und Mathematik” published in “Grundriss
der TIndo-Arishen Philologie und Altertumskunde” ( Encyclopadia of Indo-
Aryan Research ), vol. IIT, No. 9, p. 20. See also J. A. 8. B. 1880, No. 3.

3. The approximate date of its composition is suggested as 500 B, C.

4, A complete translation of this work has been published by E. Biot in
the Journal Asiatique, 1841, pp. 592-639,

5. See “Sacred literature of the Jainas” I, p. 372 and II, p. 574 ff. For
English translation by Dr. Herbert Weir Smith see Indian Antiquary ( vol,
XXI1, p. 14 £1,)



INTRODUCTION X

Some references about Sitryaprajiiapli are met with in (1)
J.B. A. S. (vol. 49, 1880, pp. 181 and 187), (2) in the
Journal of the Mythic Society (vols. XV and XV1) where there
are articles by Dr. R. Shamshastry, (3) in “Geschichte der
Indischen' Literature®’ by Prof. M. Winternitz ( 1920,vol. I1,),
(4) in “Der Jainismus” by Prof. H. V. Glasenapp ( Berlin,
1925, ) and in (5-6) the articles of Dr. Sukumar Ranjan Das
entitled as “ashort chronology of Indian Astronomy®’’ and
published in the “Indian Historical Quarterly” (vol. VII,
No. 1, pp. 137-149) and “The Jaina School of Astronomy*”
which is also published in this very Quarterly (vol. VIII,
No. 1, pp. 30-42 ) and wherein we find the detailed information
about this very work.

Jyotisakarandaka written by a pilirvadhara and codified
at the Valabhi council is another important work on astronomy.
It is also divided into pakudas ( prabhrtas) like the previous
works and is published by Rsabhadevajl Kesarimaljl Samstha,
( Rutlam, A.D. 1928). This important work seems to have
hardly attracted the necessary attention of scholars.

As observed by my friend Dr. Bibhutibhushan Datta, D.
Sc., in his article “The Jaina school of Mathematics”, there isa
Jaina astronomer Siddhasena by name. He has been referred
to by Vardhamihira in his standard work and that even some
passages from his work have been quoted by Bhattopala
(966 A. D.).

It will not be fruitless to add here that the Lavanadhikira
of Jivajivabhigamasiitra throws some light on tides and Utlara-
dhyayanasitra ( ch. 26 ) on paurusis.

Ksetrasamasa (_Jambudvipasamasaprakarana ) attributed
to Umasvati’, Brhatksetrasamasa of Tmabhadra Gam (c.

1. See “Indische Stucien” (Indian Studies ), 1867, X, 254 ff.

2. A reference about Candraprajiiapti, too, is found here. See vol IT,
pp. 292 and 316,

3-4. In these two articles, there is an erroneous statement regarding
the existence of Candraprajfiapii. This is pointed out by me in *“A note
on Candraprajiiapti” published in the same Quarterly ( Vol. VIIIL, No. 2, pp.
381-382). I may add that the Hindi translation of this work is also published.

5. His bhagsya on Tattvarthadhigamastra contains some geometrical
formule.

"6, He has Leen praised as a mathematician by Siddhasena Sari, in his
clirpt to Jitakalpe, the actual verse being as under :—
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550 A. D.) and works of the like nature may be mentioned ez
passant, though they do not deal exclusively with Mathematics.

The only treatise on ganita by a Jaina scholar which has
seen the light of the day is Ganitasarasangraha of Mahavira.
Dr. B. Datta has written a special article pertaining to it. It

‘is entitled as “On Mahavira’s solutions of Rational Triangles
and Quadrilaterals” and is published in the Bulletin of the
Calcutta Mathematical Society (vol. XX, 1928-29).

Argulasaptati by Municandra Sari, though small in size,
beantifully elucidates the use of the three types of the angulas,
etc. Itis composed in 7o verses in Prakrit and is published
in A.D. 1918 asthe 3rd work of Atma-Kamala-Jaina-library
by the secretaries of S'r1 Mahavira Jaina Sabha, Cambay.

Besides these works in Prakrit and Sanskrit there are some
works of Jaima authorship, written in Kanarese language.
For instance, STtidharacirya (1049 A. D.) has composed
_n verses jJatakatilaka, a work of an astrological nature.’
Rajaditya (1120 A. D.) is an author of six works®: (1)
Vyavaharaganita (in mixed prose and poetry), (2) Ksetraga-
nita (in poetry), (3) Vyavahararaina, (4) Lilavasi, (5,
Jainaganitasiivodakarana and (6) Citrahasuge®

While explaining Mathematical topics the various Jainc
commentators have quoted from Karapabhavanas or Karana
gathas, wnich give in a nut-shell the Mathematical calculations
Dr. B. Dutta considers them as independent works but :
Jaina saint informs me that they are mere rules forming a par
of the citrni of Jambadvipaprajiiapti. Whatever may be the
correct notion, it is certain that they, too, point to the existe
nce of some Mathematical work or works lying in an unpubli
shed condition or destroyed.

It should be remembered that these are mot the onl

“ garRETART R AT sT R T |
=gy [ Rerg 9 3 SuET g sgaat sawee e

1. See “Karnataka Kavi Charitre” (vol, I, p. 75) by Narasinhacharya.

2, Tbid p. 122.

3. T am indebted to Prof. T. K. Tukol, M. A., LL. B, for his having supplie
me with this information but it has not been possible for me to verify i

genuineness.
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Mathematical works of the Jainas. For, we have reasons to
believe that some are still lying buried in the bhandiras and a
number of them seem to have perished. This is borne out by
Ganitasarasangraha (ch. 1,' v. 17-19), where its author has
expressed his indebtedness to many previous Mathematicians.
Furthermore, the fact that the three verses pertaining to
‘ Permutations and Combinations’ and quoted by S'ilaika Suri
(862 A. D.) in his commentary, to Acdraiga are not traceable
to any available Mathematical work corroborates this inference’.
Moreover, the mention of six mensuration-formulae by Umas.
viti in his dhasye to Zattvarthadhigamasiira (ch. 3, s. 11)
supports this view-point.

Tue TeN TYPES OF SANKHYANA

Sthana, the second aznga of the Jainas mentions ten® kinds
of sankhyana* or calculation viz., (1) parikarma, (2) vyava.
hira, (3) rajju, (4) rash, (5) kalasavarna (6) yavattavat,
(7) varga, (8) ghana, (9) vargavarga, and (10) kalpa,® as
can be seen from the following couplet incorporated in its
747th stitra :—

“qftr L F9ERY R O 2 Ot @ FeEAN 1 T
FTEEAT S TW 9 T ¢ F T IREFN < & Foh T L0 47

1. In the concluding lines of the chapter this author has recommended the
jijfiasus ( Bgmgs ) of further details on terminology to consult the dgamas,

9. Probably a similar remark holds good in the case of a verse or so referred
to by Abhayadeva Siri in his commentary to Sthandngasttre, while explaining
the meaning of Yavattdvat, a kind of calculation.

3. In a ecirni, these are mentioned as 16, Brahmagupta has indicated 20,
and Mahavirdcarya 8.

4. Dr. B. Datta translates this as “Science of numbers”.

5. This is what is interpreted by Abhayadeva Siri, Dr. Datta however
mentions as the tenth sankhyana ‘vikalpa’ ( permutations and combinations);
he reads »i and kappa together,

6. We come across the following verse which slightly differs from this and
which is quoted by S'1lanka Siriin his commentary to Sutrakrte, the second
anga (20d s'rutaskandha, ch. 1, sitra 154 ):—

“qftar I, T F9ER € FOrEH 7 |
gg(w ) sreard o g 9 3w a9 7 (9) 1
" Phis will show that not only does the order of the ten types of sankhyaua
differ, but even there is a material difference, For, the second line, if construed
as suggested by the editor of Sutrakria, caloulations mentioned therein refer to

l”
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Abhayadeva Suri, the nevangivritikdra explains this
verse while commenting upon this anga. According to his
interpretation these ten Mathematical topics respectively
represent calculations pertaining to (1) summation' etc.,
well-known to a Mathematician, (2) Szenivyavakara etc.,
treated in Pafiganita-or arithmetic, (3) plane geometry so far
as its calculations are carried on by means of a rope?
(4) aheap of corn etc., usually called rasivyavahira, (5)
fractions, (&) multiplication or summation of natural numbers,
(7) square, (8) cube, (9) fourth power, and (10) splitting
wood by means of a saw styled as krakacavyavahara.

There is a very wide gulf between this interpretation and
that of Dr. B. Datta, since the latter has translated these ten
topics® as (1) fundamental operations, (2) subjects of treat-
ment, (3) geometry (4) mensuration of solid bodies, (5)
fractions, (6) simple equations, (7) quadratic equations, (8)
cubic equations, (9) biquadratic equations, and ( 10) permuta-
tions and combinations.*

(1) pudgala, ( 2) yavat-tavat, ( 3 ) ghana ( 4) ghanamila ( cuberoot ), (5) varga
and (6) vargamila (square root). Thus the number of types will be eleven
and not ten, a fact hardly admissible, when it contradicts a canonical statement,
Moreover it is not clear as to what is actually meant here by pudgala.

1. If this implies summation of series, a meaning assigned to it in
Qanitasirasatigraha, the 6th type must mean multiplication; and thus there
is no chance left for the alternative suggested by the commentator on p. 7.

2. The third type viz. Rajjusaiikhyina can be equated to sulba siitra; for, in
Katyiyana siitra, paris’ista {1, 1) we note the like “Tsgomd ggam:” Further-
more that Ksetraganita signifies geometry is corroborated by Ganitasarasan-
graha (eh. VI ), Geometry is spoken of in Satrakrta (11, 1, 1564 ) as the lotus
in Mathematies, the rest being considered as inferior to it

It may be mentioned in this connection that over the entrance to the
academy of Plato, one of the great philosophers of ancient Tonina, there was
the following inseription;—

“Let no one unacquainted with geometry enter here.”

3. 1o this connetion the Bulletin of Calcutta Mathematical Society ( Vol
XXI, No. 2, pp. 121-124 ) deserves to be carefully read.

4, See T16th siitra which runs as under:—
e EAT AU, § SIRT—UIgEY avTgEd o9 [dteged aivrggd wggh

The commentator while explaining ganiyasuhuma makes the followin
noteworthy observation i—

R GETATE A% G CETSTRET, FAN S g i
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It is extremely difficult to reconcile these two views especi-
ally when we have at present neither any access to a comment.
ary prior to the one mentioned above nor to any Mathematical
work of Jaina authorship which is earlier than Ganitasara-
sangraha. So, under these circumstances, I shall be excused,
if T reserve this matter for future research.

PermuTaTIiONs AND COMBINATIONS
Bhavga' is the name given to permutations and combina.
tions as can be seen from the 716th sitra of Sthanarnga
quoted on p. xii. While explaining bhkavgasufuime occurring
in this sutra, Abhayadeva Suri has observed ;=

TR T TR ILGRAFOE T A AaTEE: RAaE-
FIT TATAT FETAY ATATC QAT T WA L A7 WFay T goqa 1
AT WEAT TSTA ] AT T ArFAT A0 FIqa: 2 I T g FeFar
QU A § TEASTAT A FITT: R A FSTALSAT AIAA R AFAT A
FEAAT 7 AT B I agAT GEH AT, GEAGT AT A GIZ-
ALY TEAAT Feagrgnereng. .

This points out two types of bhangas. (i) sthanabhanga
and (2) kramablhanga.

Three verses pertaining to bkanga are noted as under by
Slanka Siri in his commentary to Siérakrta (Samayadhyayana,
Anuyogadvara, v. 28 ) —

“OFT TSYTIFAT: qURITEATEAT: |
Trmaety fad Rssrf s L0
gaarrgia ¥ ERANCT FU FEWL |
TANATS gt A8 geamaAr &g I = I
aftrkseratras® g @od A |
ST T 7 ey BrweqIriey wAw 0 2 07

1 In connection with this bhariga, wo find in Avas'yakasatra-niryukti (v,

1478) a hemistich as under :—
“Affrergd ooy azz R darf’.
In Brhatkalpabhasya (v. 143) we note a line as below i—
et Ricce

This is explained by Malayagiri Sari in his commentary. There he takes the
word bhasiga and ganiya separately and interprets the former and the latter as
caturbhanigl ete. and sarikalana ete. respectively.

2 This is styled as kerona-gatha, See p. xv.

3 wiflre
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These three verses give three rules. The first enables
us to determine the total number of transpositions which
can be made when a specific number of things is given,
The remaining two rules are helpful in finding the actual spread
of representation, These are technically referred to as asso-
ciated with dhedasankhyaparijiiana and prasiaranayanopaya,

TypicaL PROBLEMS

Examples requiring the knowledge of permutations and
combinations are found in plenty, in the canonical works of the
Jainas. This subtle subject is very beautifully handled by them.
Here I shall draw attention to some standard problems. One
of them is known as Gaiigeyabhanga treated in the 9th Sataka
of Bhagavati. The diagrams etc. pertaining to it are given in
Abhidhanardjendra (Vol. V, pp. 888-896 ), while explaining the
word pavesanaya ( praves’anaka). Another is connected with
the vows of a S7avaka. Tt is discussed by Nemicandra Siri in

his Pravacanasareddhara (dvara 336) and has been explained
by Siddhasena in his commentary ( pp. 390-398) to this work.

Pudgalabhariga and its viortd by Nayavijaya Gani, too
deals with bharigas?

While measuring the size of an dgama, it is usual with the
Jainas to mention the number of padas it consists of. There
are 64 root-letters of the alphabet or representations of sounds,
Of course, therein 33 are consonants, 27 vowels (i e. 3 kinds-
slight, long and prolonqed of each of the g vowels vz, =, g,
3, W, T, T, and 21t ) and mixed sounds, such as hk, hkh
bp, and hph which help in the formation of compound letters.
The total number of possiblc combinations of these 64 letters
taken singly and into compounds of 2, 3, 4, or more up
to 64 letters is 2%~1, 7. e, 1, 84, 46, 74, 40, 73, 70, 95, 51, 615.
These are the Ietters (simple and compound) of s7uta in its
entirety. This number divided by 16, 34, 83, 07, 888, which is
the number of letters in a middle foot (madhyamapada) of para.
magame gives us the numbers of padas of the Angas, as 11, 28,

1 There is a MS. No. 215 of 1871-72 in the Government Manusoripts Library
at the Bhandarkar Oriental Research Institute. Itis described by me along
with other Jaina MSS, and will be published in the Descriptive Catalogue of
Jaing MSS, prepared by me.
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33, 80, 005. The remainder 8, o1, 08, 175 gives usthe letters
of that part of s7uta which is not contained in the A7ngas?

While dealing with dZavgasamutkirtana of Sargraha naya,
the number of combinations pertaining to anupurvi and avak-
tvya, taken one, two etc. up to all at a time is mentioned as 7 in
Anuyogadvara (stra 92).

These are not the only instances where knowledge of the
bhangas has been utilized by the _Jainas; for, while discussing
the ananupiirvi® of samaytka, that of Namaskaramantra and
that of nava padas forming Siddiacakra they have done so.

Out of these three, I shall here deal with only the first.
Samayika is one of the six adhyayanas of Avas'yaka. Tt occu-
pies the first place from the stand-point of parvanupuarvi, and
the sixth, from the stand-point of pas'canupiirvi. Since the
number of permutations of one to six taken all at a time is 720,
the place of Samayika according to ananupiirvi can be any one
out of 720 minus 2 4. e 718. This fact etc. is mentioned in
Vis'esavas'yakabhasya as under:—

QAR AT SHISHIAT TGN |
gitnfrrgmdton aftaroraormogg=fior | Q1R 0
TEATYRAR T ERATHCT T AETNE
SaRwgy TN Aaw gRAT ag i ael’

The Jainas have utilized their mathematical knowledge in
tackling problems of various other kinds, too. Out of many
one may be pointed out here viz. the number of ways of
observing celibacy which is given as 18000.

The objects of the world can be grouped under two
heads: (1) animate and (2) inanimate. The former is
divided into two classes: (1) sthavara and (2) trasa having
five and four sub-divisions respectively, Whenever an inani.
mate object is mistaken for an animate one, it, too, should
be looked upon as animate. In such a case the number of
the types of the animate objects comes to ten. Ksama etc.

1 See “the Sacred hooks of the Jainas” (Vol. II, p. 29).
2 For further details about ananupirvi see Anuyogadvdra (sitras 114-120).

3 For a discussion in German ses “Ubersicht iiber die Avasyaka-Literatur”
(pp. 41-42).
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are the ten kinds of dharma prescribed for a faina Sddhu.
Each of these is connected with the ten types of the animate
objects. Every action is again associated with five organs of
sense. A living being does a thing, under the impulse of
four safijiids. An act is of three kinds: (1) mental, (2) vocal
and (3) physical. Again an act may be done by one self or
it may be got done or it may be approved of. Hence, in all a
saint can observe his discipline in 10x T0X 5% 4 % 3 X 3=18000
ways.!

Before I deal with notational places I may here record
three or four things connected with Sthananga and its com-
mentary. Firstly, this canonical work considers ganita in-
cluding bhanga (permutations and combinations) to be very
siksma (subtle or difficult).” Secondly, as pointed out by
Dr. B, Datta, Abhayadeva Sari has at least once referred to
algebra as can be inferred from “aiftraer = fiswarg”, a part of the
commentary to the €73rd satra. Thirdly, while considering the

“747th sttra, Abhayadeva Siri has quoted the following verse :—

“TEB IEIHRAE! AEFIA TSSAF: T |
trafrzaassgy azfta agfammemn: 17
Fourthly, this Stri, the commentator remarks that examples

to illustrate parikarma etc., are not given as they can be hardly
followed by the dull-headed.*

NoTaTiONAL PLACES (ANKASTHANAS) IN JAINISM
In Ganitasarasangraha we come across the following
names of the twenty-four notational places commencing with
the unit, each of which is 1o times the preceding :—

(1) Eka (unit), (2) Dasan (ten), (3) Sata (hundred),
(4) Sakasra (thousand), (5) Das'asahasra (ten thousand), (6)
Laksa (lac), (7) Das'alaksa (ten lac, million), (8) Ko/

1 For a diagram see G, O. Series No. LT, p. 24.
2 See the 4th note on p. xii.

3 He has illustrated this couplet by taking gaccha and »d%chd to denote

10 and 8 respectively. This, when expressed algebraically may be represented

as ri(—r%:—{) which will show the futility of introducing x.

4 Had they been given, I think, they would have surely helped us in
arriving at the correct interpretation of the 747th sitra of Sthandnga.
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(crore), (9) Dasakoli (ten crore), (10) Satakoti (hundred
crore), (11) Arbuda (thousand crore), (12) Nyarbuda (ten
thousand crore), (13) Kharva (billion), (14) Makhatharva,
(15) Padma, (16) Makipadma, (17) Ksoni, (18) Mahiksoni,
(19) S'ankha (million billion), (20) Mahas aikha (trillion), (21)
Ksiti, (22) Mahaksiti, (23) Ksobha and (24) Mahaksobla (10%),

If we however refer to Sthananga (11, 4, 95), Jambadvi-
paprajiiapti (sitra 18), Sarvaprajiapti ( ), Anuyogadvara
(stitra 137), fivasamasa (v. 113-115) etc., we find names for some
of the notational places® up to the 194th as under:—

(1) Puvvanga (Purvinga), (2) Puvva (Parva), (3) Tudiyanga
(Trutitanga), (4) Zudiye (Trutita), (5) Adadaiga (Adadanga),
(6) Adada (Adada), (7) Avavaiga (Avavanga), (8) Avava
(Avava), (9) Huluavga (Huhukanga), (10) Huiuna (Huhuka),
(11) Uppalavga (Utpalanga), (12) Uppala (Utpala), (13)
Paumanga (Padmanga), (14) Pauma (Padma), (15) Nalnarga
(Nalinanga), (16) Nalina (Nalina), (17) Acchaniuranga (Arthani-
puranga), (18) Acchamura (Arthanipura), (19) Ayuanga
(Ayutanga), (20) Aywa (Ayuta), (21) Nayuwange (Nayutanga),
(22) Nayua (Nayuta), (23) Payularga (Prayutanga), (24) Payuia
(Prayuta), (25) Calyanga (Calikanga), (26) Culiya (Culika),
(27) Sisapaheliyanga (Sirsaprahelikinga) and (28) Sisapaleliva
(S'irsaprahelika).’

Here Pirva stands for 75600000000000 years. This is
indicated in the following verse quoted by Abhayadeva Siri
in his commentary (p. 87%) to Sthananga (s. 95) :—

“gerem T aimm ot Ty 2 TifeegEwE |
R T I AFEA ARG 17

1 Strietly speaking, these are names for different moasures for a number
of years.
2 While commenting upon Samavdya (sitra 84), Abhayadeva 8iiri quotes
the following verses:—
“geagfearesaagEy 9T °US 4 TN 7 )
afenfepliet 93¢ 99T 93¢ F A=y U L0
g dmeelon Ay T 3 sadgr |
gt s =T T S U R 07
3 Banskrit rendering —
yaw g uRant gak: @g wata e |
TTUHT GEA0 v aqREr |
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The Parva as well as each one of the succeeding notational
places up to Sirsaprakelikd is 84 lacs times the immediately
preceeding one,’ Strsaprafelika being hence equal to (84
lacs)™ years. This is suggested in the following karanagathia
quoted in this very commentary on p. 87" :—
“fepazior 7o qorgsr Sehfaitg 71
FIGU ATAX qeTRE gor T I
This subject about notational places is treated by Umasviti,
too, in his szopajina bhasya of Tattvarihadhigamasuira (1V,
15, p. 292). He mentions there the names asunder:— .

(1) Ayuta, (3) Kamala, (3) Nalina, (3) Kumuda, (5) Tujya,
(6) Adada, (7) Avava, (8) Haha, and (9) Hahi. It may be
noted that this enumeration of these notational places does not
tally with the one mentioned above.

This discordance is noted by Siddhasena Gani while com-
menting upon this d4dsya. There he makes two observations

ot pp. 293-294) as under:—

(1) This is not the order as found in the Agamas like
Saryaprajnapts,

(2) It only ‘refers to a few notational places, the complete
list being as under:—

(1) Zutyariga, (2) Tuika, (3) Adadarniga, (4) Adada, (5) Ava-
vanga, (b) Avava, (7) Hikvarga, (8) Hukhika, (9) Utpalanga,
(10) Utpala, (11) Padmanga (12) Ladma, (13) Nalinarga, (14)
Nalbna, (15) drthaniyaraga, (16) Arthaniyara, (17) Cilkdniga,
(18) Culika, (19) Sirsaprahelitanga and (20) Sirsaprakelita.
From this list it appears that cither some names have been
left out in the Mss. utilized by me for the printed edition or
that Siddhasena Gapi has dropped six names from Ayua to
Prayua.

Jyotiskarandaka strikes altogether a different note in

1 This remark is made in Semaviya as under
‘AR SRR R S S o ge”
2 Bonsktit rendering 1~
WRgTERT 90d yaTad sgeifafng =1
T ARART AR it e 1
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this connection ; for, according to it (v. 64=71) S'irsaprakelika
is the name of the 250th place and not of the 194th place.
Moreover, even the names of most of the notational places after
Firva are different from those which are mentioned above and
which are recorded in works codified at the Mathura council.
In order that this remark may be substantiated, the names are
mentioned as below:—

(1) Puvva (Purva), (2) Layariga (Latanga), (3) Laya (Latd),
(4) Mahalayarga (Mahalatanga), (5) Mahalayi (Mahalatd), (6) Nali-
nanga (Nalinanga), (7) Nalina (Nalina), (8) Makanalinanga (Maha-
nalinanga), (9) Makhanaline (Mahanalina), (10) Paumanga (Pad-
manga), (11) Pawma (Padma), (12) Makipaumaige (Mahapad-
manga), (13) Mahapauma (Mahipadma), (14) Kamalanga (Kama-
langa), (15) Kamale (Kamala), (16) Mahakamalainge (Mahikama-
langa), (17) Mahakamale (Mahikamala), (18) Kumuyanga (Ku-
mudanga), (19) Kwmuye (Kumuda), (20) Maldkumuyanga
(Mahakumudanga), (21) Mahikumuya (Mahikumuda), (22) 7u-
diyanga (Trutitanga), (23) Zwdiya (Trutita), (24) Makafudi-
yanga (Mahatrutitanga), (25) Makatudiya (Mahatrutita), (26)
Adadanga (Adadanga), (27) Adada (Adada), (28) Makadadanga .
(Mahadadanga), (29) Makadada (Mahidada), (30) Thasiga (Uha.
nga), (31) Uha (Uha), (32) Mahawhanga (Mahohahga), (33)
Mahanha (Mahoha), (34) Sisapakheliyanga (S'Trsaprahelikanga)
and (35) Sisapakeliya (Sirsaprahelika),

Each of these represents a number equal to 84 lacs times
the preceding; consequently S7rsapralelikd stands for (84
lacs)® years, and not for (84 lacs)® years. Expressed in
numbers it is equal to 18795517955011259541900969981343077-
0797465494261977476572573467186816x10™ years.!

Tattvarthardjavartika (p. 149), a lucid commentary of
Akalanka on Zuttvarthadhigamasitra (111, 38") {urnishes
us with the following names, each indicating a number equal to
84 lacs times the preceeding one:— '

1 See Mahopadhyaya Vinayavijaya Gani's Lokaprakasa (pt. 111, Kalaloka,
pp. 410), the encyclopedia of Jainism.

2 This is according to the Digambare school; for, according to the S'vetdm-
baras the number of this sitra is 17th,
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(1) Parvarga, (2) Parva, (3) Nayutanga, (4) Nayuta, (5) Ku-
mudanga, (6) Kumuda, (7) Padmanga, (8) Padma, (9) Nal-
nanga, (10) Nalina, (11) Kamaldvnga, (12) Kamala, (13) Tutyanga,
(14) Tutya, (15) Atatavga, (16) Atata, (17) Amamaiga, (18)
Amama, (19) Hahuavga, (20) Hihir, (21) Latanga, (22) Lata
and (23) Mokalota. Some names seem to be omitted in this
printed edition. For, a Digambara work Zvrailokyadipaka of
which there is a MS. No. 603 of the Govt. Collection of 1875-
76 deposited at the Bhandarkar O. R. Institute, we have the
following names after Amama:—

FIEAT, TEIEE, frggatn, fGggar, =i, @, [E@AM,
AT(FAT, JITHMYA, TRTLEH and FTSTAT,

In Abhidharmakosa 111, 94 of Vasubandhu we have g5 as
the first word of this verse. While explaining it Tripitakicarya
Rahuyla Sankrtyayana makes the following observation in his
commentary Nalandikd by name:—

“HIQET ATy Gragaya (TRarTar ) $Ea wa |
wEET-gE F ey iy (fE)en amg—

TW-TA-FEH-TXT ({0,000 )-T-sRATH-RRE-Te1-577-
AT -ATA- AT A- T A - AT TR C-HEHFR - TR T -
SEHIFT-HETAT T — ATTE-Ho-SeqT-Ho— Areq-Ho-RRa-Ao-3g-Ho-
FLT0-Ho-T7F-To- T (FAATH) - Ho-T{A-Ho-RFatst-To-gg-Ho-
qF-Ho ~HAT-Ho- A TT-Ho-TATH-To-TTYT | AT AT S
gq fregaf™ | @ at:(fr) faegarsteaad

Before another topic is taken up, I may say a few words
about the Jarna way of writing the numerals. At present they
are written as shown below:—

!9 Q? a? H? U\§ Q? 97 U! Q{’
As early as the 4th century or so before the Christian era
we find in several agamas,' a list of the names of 18 lipts
(written characters)., Herein are mentioned ankalipi and
ganitalips. Dr. B. Datta mentions that these two names
suggest that the forms of numerals used for different purposes

1 8ee (1) Samaviya (XVIIL), (2) Prajhapandcsdtra (sitra 37) of
8'yamacarya (376 A. V.), (3) Avas'yakaniryukti (Upodyhataniryukti) and (4)
Maladbarin Hemacondra’s commentary to Vis'esdvas'yokabhdasya (v. 464),
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were different, the former referring to those used in engraving
and the latter, to those used in ordinary writing.! -

PLACE-VALUE SYSTEM oF DECIMAL NOTATI'ON‘

It appears that India has been the birth- place of various
numerical notations. Out of them, the one in which there are
used only ten symbols, is of considerable importance. In this
notation nine symbols' represent numbers one to nine, and the
tenth, zero. The former nine symbols are designated as @nka® and
the latter viz, the zero-symbol as s'#nya® This notation with a
decimal scale goes by the name of “place-value system of decimal
notation” or “the decimal place-value system”, and is adopted
throughout the civilized world, since the application of the
principle of this place-value is both sufficient and efficient
to enable one not only to write any number whatsoever but to
write it in the simplest way possible.

That this place-value system of decimal notation® was
known in India several centuries before the dawn of Christianity’
can be deduced from the following particulars:—

1 In this connection he has added that in the Jaina literature, as also
in the Vedic literature, we ordinarily find that a distinction is made between
forms of alphabels used in engravings and in Mss., which are respectively styled
by the Jainas as Kasthakarma or wood-work and Pustaka-karma or book-work.
He has substantiated his statement by referring to the 10th and 146th sitras of
Anuyogadvara as well as Maladharin ITemacandra Sari's commentary on the
former.” I may add that Hemacandra has interpreted pottha as (1) pota,
(2) pustaka and (3) tédapatradi. Furthermore, the word pusta occurs also in’
tho bhasya on Tattvdrthadhigemasitra (L. 5), and is explained on p. 46 by
Siddhasena Gani as mm’qﬁ'(ﬁﬁ It also occurs in the bhdsya on VI,
10 and is explained in the (i3 on P 21 On P. 78 of this very #ika ( VIL 11),
the word pusta is used.

2-3 These llterally mean “a mark” and “‘empty” respectively.

4 In Jinabhadra Gani’s Vis'esavas'yakabhdasya (v, 704), a githd of the
Avas' yakanzryuktz of Bhadrabahu is quoted as under:—

“Rgm sEat a2y SRrgume fE
What is the true radical significance of  the word thibuga and in what sense
has it been employed in the above passage? The commentator Hemacandra
Siri is of opinion that it signifies “bindu”. Dr. Datta asks me a question
#]s it then the ‘zero’ of the decimal numeral notation? If so, it will have
to be admitted that the modern decimal place-value notation was known in

India in the 4th century before the Christian era,”
4 ifre
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(1) In the 142nd siitra of Aumyogadvira there is a
reference to sthana (¢thanehim) or places of decimal notation.

(2) A denominational name like kofakofi (kodakods) is
mentioned in this sitra as indicating its connection with places
of numerations,

(3) A very big number extending to 29 placesi. e. to say
a number consisting of 29 digits is here referred to as we
shall shortly notice.

(4) Vyavaharasitra (uddes'aka 1) furnishes us with a term
gananasthana for place of calculation. So says Dr, Datta.

THE WORD-SYMBOL NOTATION

A notation in which any word conveying the idea
of a number is used is called a ‘word-symbol notation’. This
notation has not only been extremely well-known in India from
ancient times but has also been extra-ordinarily popular.* The

sz’na writers, too, have utilized it in their works,? the foremost,

1 In “Indian Mathematics” by G. R. Kaye, it is mentioned on p. 31
that this notation was introduced (into India ) about the ninth century,
possibly from the east,

Mr. Rangacharya M. A, has stated in his preface to “The Gapitasira-
sangraha of Mahaviricarya” that “there is evidence in his (Aryabhatta’s)
writings to show that he was familiar with nominal numerical......Similarly in
Brahmagupta’s writings also there is evidence to show that he was acquainted
with the use of nominal numbers and the decimal system of notation.”

My friend Dr. Datta just informs me that he has written in Bengali
several articles connected with this topie, which have appeared in the
Bangiya Sahitya Parigad Patrika. For instance, *Jaina-szhitye nama-samakhys”
in B. 8. P, P. 1837 B. 8. pp. 28-39; “Nama-samkhya”, ibid, 1337 B. 8. pp.
7-97; “S'abda-samkhya Prapali,” ibid.,, 1333 B. 8. (=1928-29 A. C.), pp. 8-30;
sAksara-sarkhya Prapali”, ibid., 1336 B. 8, pp. 22-60; and “Ankénamn vamato
gatih”, ibid., 1337 B. 8. pp. 7-30. .

9 Amongst the Digambara writers Nemicandra (cir. 10th century) well-
known as “Siddhantacakravartin” and author of Gommatasdra, Trilokesara
and Labdhisire, has employed both the right-ward and left-ward moves while
employing various numerical notations. In Zrilokasara (gatha 21), the
number 197,912,092,999,6880,000,000,000,000,000,000,000,000,000,000 is men-
tioned by the right-ward move as under :—

EERUIPRILRIC RN R R EIE R U LI ER T ERC R
dmgrmEtr......”

In gdthd 813 of the same work, he, however, mentions by the left-ward
move, the number 7905694150 as “quurerdsaT® ragTwTagTOHRT,
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definitely known at present being Jinabhadra Gani Ksamai-
sramapa.' A list of words signifying different numbers is
given in the appendix.’

CLASSIFICATIONS OF NUMBERS

As was the case with early Greeks, the Jaina school, too,
does not consider one as a number. This will be evident from
the following line of the 146th sitra of duuyogadvara. —

“@ Fh & ToroneraT ! @Ey s @ 99y, geutig e’
While explaining this portion Maladharin Hemacandra remarks
as under:~—

When an object like a pot is seen, what one realises is only
a pot and not its number; or, he adds, it may be due to the fact
that in ordinary dealings only one thing, if given or taken, is
mostly not taken into account. Thus the Jaznas begin with two
and end, of course, with the highest possible type of infinity.
All these numbers can be grouped under 21 heads. These
we shall deal with, a little bit later. For the present we shall
mention 4 types referred to in the 316th sitra of Sthananga.

THE FOUR TYPES OF NUMBERS

Even, in the time of the Vedas, we find the distinction
made between odd and even numbers. These are styled as
ojas (sg) and yugma (gm) in Jainism.* Furthermore, it is
interesting to note that they are associated with &rfa, dvapara,
tretd and kali, the well-known names for the four yugas of

That he uses contrary moves even while expressing numbers by resorting
to Katapayadi system in its second variant is borne out by Gommatasdre (Jiva-
kanda, v. 158) and ZTrilokasdra ( gathd 98 ).

1 See Brhatksctrasamasa I. 69.

2 While representing various numerical quantities by certain things,
S'ripati has invariably followed the decimal system of notation, The words
used by him are marked with an asterisk,

3 Sanskrit rendering :—

o1 B w1 omrEREAr? why quEi aal, Sl agsn
4 In the following verse of Das'agitiki of Aryabhata I (499) vargn means
“odd” and avarga means “‘even” e
“qgrf sl Hra T 9 )
Gfiaa® @ 93 afient aawert a7 1
In later works the words visama and sama stand for “odd” ntid “even”,
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the Vaidika Hindus, To put it plainly, I shall quote from
Sthananga:—

“oraTR AT g, F azr—mgg:& T, I, Fowa”?

Here jumma means a kind of »as. On a quaternity being
deducted from a 7ds’%, it may either end in 4, 3, 2, or 1.~ These
are respectively called Ariayugma, iryojas, dvaparayugma, and
kalyojas® This seems to suggest that the numbers can be
classified as 4m+4, 4m+3, 4m+2, and 4m+1.

OpD AND EVEN POWERS

In Uttaradhyayanasutra (XXX; 10, 11) we find for
the 2nd, the 3rd, the 4th, the 6th, and the 12th powers,
distinct names viz., varga, ghana, varga-varga, ghana-varga and
ghana-varga-varga. 1 do not know, if any canonical work
mentions names for the sth, 7th, 11th and other odd powers.
Anuyogadvara (sitra 142) deals with successive squares and
square-roots. To put it explicitly, it means that the 1st
‘square of a stands for ()’; the 2nd, for (a*)’i.e. a*; the 3rd,

for (&%)* i. e. a°%; and so on, the nth standing for 2*.2

1
Similarly the 1st sq. root of @« means @2, the 2nd sq.
1

root its sq. root or &% and thus the nth sq. root '

In this sitra we find references to the 1st sq. root multi-
plied by the 2nd sq. root’, the cube of the 2nd.sq. root’,
the 1st sq. root multiplied by the 3rd sq. root,’ the 2nd sq.
root multlphed by the 3rd sq. root® and the cube of the
.‘thlrd sq. root These can be symbohcally represented as

2Xﬂ4, (d4), QXLZS a‘*xa" and (as) respectively. - I think this
1 Banskrit rendering:—
AR FRATR TINE, TALT—FATIIAE, AT, FIYIAH, T

2 This is how it is explamed on p. 238 by Abhayadeva Siiri in his
commentary to Sthandarnga,

3 a raised fo 2x2x2x2... n times.

4 o raised to § x § x ...n times,

“Frrcira diTeTeHTTS freawege” p. 200%

“aig?rﬁwwmmmvﬁmm\r” p. 2007,
“sterenaTIgS FEITEREageve” p. 206%,
“sipeiravTgd aaTEEIgE” p. 209%

9 “efersmmmm TR p. 209%

m-ac:;dm
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will suffice to convince a reader that two fundamental laws of
indices viz. a™x a"=¢™™ and (a™)=e™, where m and » may
be integral or fractional were well-known to the Jaina saints. .

That Nemicandra, the author of 7riokasara knew these
fundamental operations of indices can be.inferred from the
gathas 105-108 of the same work. For, therein he mentions
the following rules respectively:— o

(1) The addition of the ardhaccheda® of the multiplier and
that of the multiplicand is the ardhaccheda of the product, and
that it has no more ckeda.

(2) The subtraction of the ardhaccheda of the divisior from
that of the dividend is the ardiaccheda of the quotient.

(3) The product of the distributed number and the ardia-
ccheda of the substituted number equals the ard/zacc/zedcz of
the resulting number.

(4) The addition of the ardhaccheda of the distributed

number and that of the substituted number is the vargas'alaka
of the resulting number.

14 KINDS OF SERIES®

From Zvilokasara (githas 53-66 and 77-88) we learn about
the following 14 kinds of series or dkaras®, each type dealing
with some special numbers:—

(1) Sarva. This is an A. P. with 1 as the 1st term and 1 a8
the common difference. Thus this series consists of natural
numbers, say up to U.

(2) Sama. ThlS series consists of even numbers. ( No. of
terms 5* or U ).

(3) stamcz. This series consmts of odd numbers (No. of
terms J or U“)

1 This is a technical term, and means a mumber of times a particular
number can be halved. Thus if x = 28, then n is called the ardhaccheda of .
This will remind one of the fact that if ax= n, # is callad the logarithm of n to
the base a.

2 For an exhaustive treatment Nemicandra asks his readers of Trilokasira

(gith@ 91) to vefer to Vrhaddharaparikarman. Is this a work? If so, un-
fortunately this work seems to be extinct,

3 Thls subJect is dealt with i in Appendlx C in “The Jaina Gem Dmtmnary”
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(4) Krti=1, 4, 9, 16 etc., up to the last square number.

(5) Akrti=2, 3, 5, 6, 7 etc. This series is got by subtracting
Krti from Sarva.

(6) Ghana=1, 8, 27, 64, etc. up to the last cubic number
say V before U.

(7) dAghana=2 to 7, 9 to 26, 28 to 63 etc. This series is
obtained by subtracting G/ana from Sarva.

(8) Krtimatrka (or vargamatrka)=1, 2, 3, etc., No. of terms
being VU. This means a series having the sq. roots of X7 terms.

(9) Akrtimatrka=(Vu+1), (VU+2), (VU+3) up to U; the
No. of terms being U-VU. This series deals with terms of
which the sq. root is irrational.

(10) Ghanamairka=1, 2, up to the cube root of the last
cubic number. This series is concerned with those numbers
in Sarva of which cube root is rational.

(11) Aghanamatrka. This series consists of terms in Serva
of which the cube root is irrational.

(12) Dwvirapa-varga=2°, (2°)’, its square, its square and so
on. The 4th, 5th and the 6th terms of this series are called
quafg, ai5® and HfE and stand for 2'° or 65536, 2™ or (65536)% or
4294967296 and 2™ or (4294967296)° or 18446744073709551616.
This is due to the fact that qoufy, arzt@ and sz are abbreviations
of yndiaganztiiar, 13rE 7 swed sk Mgvdagwek and a2 quota-
tion® given in Madhavacandra’s vrtti (p. 28) on the 66th gatha
of Zviidkasara.

(13) Dviriipa-ghana=2%, its square, its square etc. i. e. to say
a series” having for its first term 2° and for its successive terms
the squares of the immediately preceeding.

(14) Dvivipa-ghanaghana. This is a series® of which the

first term is the cube of 2° and each succeeding term is the
square of its predecessor.

The above treatment of series may be at least taken to be

4 tough indicator of the knowlegge of indices possessed by
the Jainas in ancient times,

1 This runs as under t—
“egz 7 W g T T 7 gonEsRge |
oot T 99 §F 7 oF sha g g5 9 W
2-3 These are respectively styled as €hand Ghana and Ghune Ghand-
in haang “The Jaina Gem Dictionary” on p, 149,
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Now a few words about their knowledge of the geometrical
progression.

In Frilokasara (gathd 231), the rule for the summation of
this series is mentioned. For examples see the vreti of its
£athas 796 and 797.

Gunahing® is a term of the geometrically decreasing series,
the sum of the number of terms of which is the number of
molecules of a unit of bondage, and each term in which is half of
the term immediately preceeding it. For example, if the maxi-
mum number of molecules which the soul draws in to bind itself
with, in one instant be 6300, and the duration of their bond-
age be 48 samayas and there be 6 gunahanis or terms in the
geometric series, then the number of the molecules shed in the 6
gunahanms will be respeetively 3200, 1620, 800, 400, 200, and 10Q.

Here in each gunakani there are 3=8 samayas. This is
called gunahani ayama, i. e. the duration of the gunahani.

The whole series of 6 gunakanis is called nanagunakani.

The number 2 raised to the power of the number of
gunakani in the nandgunahani is called anyonyabhyasta ras'i.
In the above example it is=2°=64.

One samaya-prabaddha or unit of bondage divided by

anyonyabhyasta ras's minus one, gives the number of molecules

. . - 6300_6300 .
shed in the last or antima gunahani. Here g =4 =100 is

the last gunahans.

The double of the number of gunpakani ayama is nis'e.
kahara. Here it is=8x2=16.

Chaya is the regular arithmetical difference between any
two consecutive terms of the series which represents the
karmika molecules shed in each successive samaya of which
each gunahani consists. In the above example in the gunakani
of 8 samayas, 3200 molecules are shed. In the first samaya
more are shed than in the second, in the second more than in
the third and so on. The number of molecules by which the

1 This entire topic of gunahani etc., is practically here reproduced from
“The Jaina Gem Dictionary” ( pp. 46-47 ).
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shedding is less.in. every succeeding instant is. called cizaya.
In the above example it is found as follows :—

. We find the first term of the series and dwzde it by ms’e-
ka}zam (here 16). The ﬁrst term is found as follows

Gunahani molecules x 4 3200x 4. 3200x4
| SxGupshaniiyamest1- Iiere the 1st term:w 8)ri= 25 "—5 12y
. ‘ch.. -18b term 512 512
v AY 3= anahani dyima 2x8 67320

That is, in the 1st 8. samayas of the 1st glquﬁan‘z',’ thé
number of molecules shed will be respectively 512, 480, 448,
384, 352, 320, and 288.

The chaya for each succeeding gunakans will be half of the
one immediately preceeding it. As the number of molecules
in each gunahani is half of that of its immediate predecessor,
its chaya is also half the chaya of its predecessor.

As an example of an increasing series, the reader may be
referred to the quantity of ink required for writing the fourteen
~pirvas. The quantity of ink which can just immerse an elephant
1s necessary for writing the 1st gizrva. Double this quantity
1s required to write the second and so on', so that the quantity
of ink necessary for writing the 14th pitrva is 2" times what is
required for writing the 1st. Thus on the whole, the total’
quantity of ink which will just suffice for writirig all the parvas
1s suﬁicxent to immerse 1+2+2 +...up to 2" i,e. 16383 elephants,®

THE HUMAN POPULATION

I may fiow take up the question about the number of
human beings dealt with in druyogadvara (sutra‘ 142), since it
is connected with the indices and classifications of numbers,

As stated therein the minimum number of garbhaja human
beings at any time is what can be calculated in terms of Zotakots.
It consists of 29 digits and is more than #7yamalapada® and less
than caturyamalapade® 1. e. to say it-lies between tréyamalapada

1 Compare the dviguga sarikhya occurring in the 25th Brakmana of
Sama-Veda. '

.2 For details see my “Descnptwe Catalogue of Jama. Manuscripts” vol,
XVII, pt. IT; No. 523. ‘

.3'A triad of yamalapadas or their tertiary.

4 A quarternian of yamalepadas or their quarternity.
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and caturyamalapada. ‘To be quite exact it is equal to- the
sixth successive square (of two') multiplied by the fifth
successive square (of two) or a number which can be divided
(by two) 96 times.

Yamalapada is a technical term capable of signifying two
things: (1) a group of eight notational placesand (2) the second
successive square. According to the first interpretation it inclu-
des all numbers consisting of 8 digits. On this basis dviyamala-
pada, triyamalapada and caturyamalapada etc., signify groups of
numbers consisting of digits 16, 24, 32 etc.respectively. Hence
the numbers between {¢riyamalapada and caturyamalapada
consist of digits more than 24 and less than 32. The product
of 2™ (the 6th successive square of 2)and 2% (the 5th succes-
sive square of 2) is 2°.% It consists of 29 digits and is divisible
(by two) 96 times.®

The second interpretation of yamalapada means the 2nd suc-
cessive square or 2%, Consequently #éiyamalapada means the 6th
successive square or 2* and caturyamalapada, the 8th successive
square or 2. 2% is certainly between these two. So either
interpretation holds good.

21 KINDS OF NUMBERS

As noted on p. xxiii, unity is outside the sphere of calcula-
tion. Numbers fit for calculation (gananasankhya) begin with 2,
and go up to the highest possible infinity. They are classified
under three groups: (1) sankiyata (numerable), (2) asankhyaia
(innumerable®) and (3) enanta (infinite’). The first group has
three subdivisions viz., jaghanya (lowest), madhyamd® (inter-
mediate) and wikrsta (highest). The second group bas three
main divisions viz., (1) paritta, (2) yukia and (3) asankhyita,
each of which is again of three types known as (1) jaghanya,
(2) madhyama and (3) wtkrsta. Thus in all, the second group

1 The reason of selecting two is given by Maladharin Hemacandra in

the vriti of Anuyogadedara (p. 207%) as under :—
‘T @ uwm vg valy, wdr afecfEany o o 7 e

2 It is equal to 79,228, 162, 514, 264, 337, 593, 543, 950, 338,

3 Technically speaking, it means a number having 96 ardhacchedas, as the
latter signifies the number of times, & given number can be halved.

4-6 This is only a rough rendering.

7 This is also styled as ajoghaenyothrsta.

5 wfiro
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has g divisions. The third group, too, has the same number
of divisions; for, firstly ananta hasthree divisons viz., (1) pariita,
(2) yukta and (3) ananta, and secondly each of these three has
three subdivisions viz., (1) jaghanya, (2) madhyama and (3)
utkrsta. All these 3+9+9 i. e. 21 classes of numbers can be
hence represented as under :—

Gananasankhya
| |
I
Sankhyata Asankhyita Ananta
} I |
| [
(1) Jaghayna, (1) Paritta—J.m.U. (1) Paritta—j.M.U.
(2) Madhyama, (2) Yukta—j.m.U. (2) Yukta—j.M.U.
(3) Utkrsta (3) Asankhyita—j.m.u. (3) Ananta.—J.M.U.

The number 2 is the jaghanya-sankhyata. The number 3
and the following up to one preceeding the wuikrsta-saikiyaia
come under the class known as madhyama-sankhyata. Utkrsta-

TSankhyata is explained by means of an example as under :—

Suppose we have four palyas each of the size of the
Jambadvipa whose diameter is 100,000 yojanas, whose
circumference is 316, 227 yojanas, 3 gavyais, 128 dhanusyas,
13} angulas and a little more, whose depth is 1000 yojanas,
which has a jagati 8 yojanas in height and a vedika, two yojanas
in height.

Out of these four palyas named as anavasthita, s'alika,
pratisalaka and makas'aldka let us fill the first with white
mustard seeds, and then start throwing one seed out of
them in Jambudvipa, another in Lavapasamudra and so
on in the successive dvipas and samudras of the Jaina
cosmography. When all the seeds are exhausted, let us
construct another palya having its diameter equal to that of the
dvipa or samudra where the last seed was thrown. This palya,
too, must be of the same depth and height as the anavasthita
palya. Let this newly constructed palya be also named as
anavasthita. Let us fill this with seeds as before and start
once more throwing a seed in doipas and samudras till this
palya becomes empty. Let us throw one seed in s'aldka this

1 J, M and U stand for joghanya, medhyame and ﬁ;kg'ggtm respectively.
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time* with a view to note that anavast/uta became empty. Once
more we should now construct a new palya having depth and
height as before but having its diameter equal to the dvipa or
samudra where the last seed was thrown. Let us fill this
palya again named as anavasthita and start throwing seeds as
before. When this gets emptied, a seed isto be thrown in
s'aldka. When this process is repeated for a number of times,
it will so happen that s'a/dka will be completely full. At this
stage we should again construct a new pa/ya as before and fill
it up with seeds. Then we should commence throwing seeds
from s'alaka till it gets emptied. This time we should throw one
seed in pratis'alika and start throwing seeds from anawvastfuta.
When this process is repeated several times, s'a/aka will become
full. Then this palya should be emptied as before and to mark
that stage one seed must be thrown in prafis'aldka. In course
of time, this process when repeated, will fill up pratis'alaka.
We should then start throwing seeds from it till it becomes
empty and to note that stage, we should throw one seed in
mahapratisalaka. Let us then start emptying s'a/zka which
has been already filled up with seeds by this time. When it
becomes empty, a seed is to be thrown in pratis'alaka, and the
process of emptying anavastlita, throwing one seed in s'a/aka,
constructing a new anavasthita etc. is to be repeated till
all the four palyas including the anavasthita finally constructed
get filled up with seeds. On this stage being reached, we
should make a heap of seeds of these four palyas and add
to it all the seeds thrown in various dvipas and samudras.
When this work is over, let us count the number of the seeds.
When one is deducted from the number thus obtained, the
remaining number is spoken of as wlkrsta-sankhyata. This
utkrsta-sankhyata number of the early Jairnas may be compared
with what is called “Alef-zero” in modern Mathematics. This
number is explained in “The theory of functions of a real
variable and the theory of Fourier’s Series” by E. W. Hobson
Sc. D, F. R. S. (A. D. 1907, p. 154), as under:—

1 According to Hemacandra Sari’s commentary (p. 236) on dnuyogadara
one seed was thrown even earlier. What is stated here is, however, in accor-
dance with Lokaprakds's (I, 140),
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“The cardinal number® of the aggregate of all the finite
integers 1, 2, 3,..----...1, 1s called Alef-zero, and is denoted
by %% thus x={3}. The number x, is identical with the
number which has been previously denoted by a”.

By adding unity to the wutkrsta-sankhyata (the highest
numerable ), jaghanya-paritta-asankhyata (the lowest mnearly
innumerable) is obtained. Then follow the intermediate numbers
which form the class known as madhyama-paritia-asankhyata

until wtkrsta-paritta-asankhyita (the highest nearly innume-
rable) is reached. Which is this ‘highest nearly innumerable’ ?
The answer is as under:—

Jaghanya-paritta-asarikhyata multiplied by itself not only
once but jaghanya-paritta-asankhyita times,® leads to a number
called jaghanya.yukta-asanikhyatia*. This number diminished by
one goes by the name of wtkrsta-paritta-asankhyata.

Numbers between jaghanya-yukia.asavkhyata and wutkrsta-
yukta-asankhyata form the class known as madkyama-yukia-
“asankhyata.

Jaghanya-yukta-asankhyata multiplied by itself jaghanya-
yukta-asankhyala times gives us a number styled as jaghanya-
asankhyata-asankhyata. ‘This number diminished by one is
utky sta-yukta-asankiyata.

Jaghanya-asankhyita-asankhyita when multiplied by itself
jaghanya-asankhyata-asankhyala times gives rise to jaghanya-
paritta-ananta. ‘This number diminished by oneis w#rsta-
asankhyata-asankhyata.

Jaghanya-paritta-ananta multiplied by itself jaghanya-
parilla-ananta times comes to jaghanya-yukta-ananta. This
number diminished by one is wikrsta.paritta-ananta,

Jaghanya-yukia-anantia multiplied by itself jaghanya-yukia-
ananta times leads to jaghanya-ananta-ananta. This number
dimished by one is utkrsta-yukia-ananta.

1. “A cardinal number is characteristic of a class of equivalent aggregates”,
1t is so defined on p. 8 in “The Theory of functions of a real variable and the
theory of Fourier’s series” (p. 8) above referred to.

9 “The cardinal number x, is greater than all the finite cardinal numbers
and it is less than any other transfinite cardinal number” ( Ibid., p. 155).

3 This is called abhydsa of jaghanya-paritta-asaikhyita; for, abhydsa
means a number raised to itself e. g. the abhydsa of = is a7, ‘

4 This is equal to the number of samayas in one Gvali.
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All numbers beyond jaghanya-ananta-ananta come under
the class known as madhyama-ananta-ananta; for, according to
the canonical works there is nothing like u/krs{a-ananta-anania.

The Karma-granthas agree up to the definition of jaghanya.
yukta-asankhyata. Thereafter they differ as under:—

Jaghanya-yukta-asankhyata multiplied by itself and then
diminished by unity gives utkrsta-yukta-asanklyata. The addition
of one to this number gives jaghanya-asankhyata-asankhyata.

Find out the square of this jaghanya-asankhya-asankhyata,
then its square and again its square.” Add to this number 10
particular® asanklyaias. This resulting number is to be squared
and then this process is to be repeated twice. The result thus
arrived at, is jaghanya-paritia-ananta. This number diminished
by unity is wtkrsta-asankhyata-asankhyata.

The ablyasa of jaghanya-paritta-ananta is equal to jaghanya-
yukta-ananta. This number which corresponds to the number
of the abdkavyas, when diminished by unity equals wursia-
paritta-ananta.

The square of jaghanya-yukia-ananta comes to jaghanya-
ananta-ananta. This number diminished by one is wutkrsta-
yukta-ananta.

Find out the square of the jaghanya-ananta-ananta,
then find out its square and then find out the square of this
resulting number. Add to this number finally obtained, six
particular® anantas. The number thus got is to be squared. This
resulting number is also to be squared. Repeat this process
once more. Then the number arrived at, gives us wutkrsta-
ananta-ananta, when the anania paryayas of kevala-jiiana and
those of kevala-dars'ana are added to it.

1 This is in short, the eighth power of jaghanya-asankhydta-asankhyata.

2 They are: (i-iv) The prades'as of (a) lokakas'a, (b) of dharmastikaya,
(¢) of adharmastikaya, and (d) of a soul, (v-vi) adhyavasayasthanas of sthiti-
bandhe and anubkdga, (vii) indivisible parts of mental, vocal and physica}
yogas, (viil) the samayas of kalacakra, (ix) pratyekajivas and (x) the bodies of
the anantakayas. Here, everywhere ‘number’ is understood.

3 They are:—(i) the number of the vanaspatikayas, (ii) the number of the
nigodas, (iii) the number of the liberated, (iv) the number of the paramanus,
(v) the number of the samayas of the time (past, present and future) and
(vi) the number of the prades’as of alokakas'u.
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Dr. Datta has treated this subject in his article “The Jaina
School of Mathematics™* ( pp. 141-142) as under;—

“Consider a certain trough which is of the size of the
Jambadvipa whose diameter is 100,000 yojanas, and whose cir-
cumference is 316, 227 yojanas, 3 gavyiti, 128 dhanus, 13% angula
and a little more. Fill it up with white mustard seeds counting
them one after another. Continue in this wayto fill up with
mustard seeds other troughs of the sizes of the various lands
and seas of the Jain cosmography. Still it is difficult to
reach the highest number amongst the numerables. So the
highest numerable number of the early Jainas corresponds to
what is called Alef-zero in modern mathematics. For numbers
beyond that Anuyoga-dvara-sitrva further proceeds:

By adding unity to the higest ‘numerable’, the lowest
‘nearly innumerable’is obtained. Afterthat are the intermediate
numbers until the highest ‘nearly innumerable’ is reached.
Which is the highest ‘nearly innumerable’?

The lowest ‘nearly innumerable’ number multiplied
by the lowest ‘nearly innumerable’ number and then
diminished by unity will give the highest ‘nearly innume-
rable’ number. Or the lowest ‘truly innumerable’ number
diminished by unity gives the highest ‘nearly innumera-
ble’ number. Which is the lowest ‘truly innumerable’?
The lowest ‘truly innumerable’ is obtained by multiplying
the lowest ‘nearly innumerable’ number by itself; or by
adding unity to the ‘highest nearly innumerable’ number.
This number is also equivalent to Awalki. After that are the
intermediate numbers until the highest ‘truly innumerable’
number is reached. Which is this highest ‘truly innumerable’
number? Itis the lowest ‘truly innumerable’ number mul-
tiplied by the Avali and then diminished by unity ; or the lowest
‘innumerably innumerable’ number decreased by unity. Which
is the lowest ‘innumerably innumerable’ number? It is the
lowest ‘truly innumerable’ multiplied by 4va/ or the highest
‘truly innumerable’ number increased by unity. After that,
are the intermediate numbers until the highest ‘innumerably

1 See “The Bulletin of the Calcutta Mathematical Society” vol, XXI,
No. 2, 1929,
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innumerable’ is reached. Which is the highest ‘innumerably
innumerable’ number? It is the lowest ‘innumerably innu.-
merable’ number multiplied by itself and then diminished by
unity, or the lowest ‘nearly infinite’ number diminished by
unity. Which is the lowest ‘nearly infinite’ number? The
lowest ‘innumerably innumerable’ number multiplied by itself
or the highest ‘innumerably innumerable’ increased by unity.
After that are the intermediate numbers until the highest ‘nearly
infinite’ is reached. Which is this highest ‘nearly infinite’
number? The lowest ‘nearly infinite’ number multiplied by
itself and the product decreased by unity; or the lowest ‘truly
infinite’ decreased by wunity, Which is the lowest ‘truly
infinite’ nnmber? The lowest ‘nearly infinite number’ multiplied
by itself, or the highest ‘nearly infinite’ increased by unity. It
is also called the Abkavisiddhs. After that are the intermediates
until the highest ‘truly infinite’ is obtained. Which is the
highest ‘truly infinite’ number? The lowest ‘truly infinite’
number multiplied by the Abkavisiddhi and diminished by unity
or the lowest ‘infinitely infinite’ number diminished by unity.
Which is the lowest ‘infinitely infinite’- number? It is the
lowest ‘truly infinite’ number multiplied by the Ablavisiddh:
number, or the highest ‘truly infinite’ added by unity. After
that are intermediate numbers. Such are the numbers of
calculation.”

He further observes: ‘It will be easily recognised that the
above classification can be represented by the following series :
2.0 N U (NAH1) o (N1 ) 0 (N41) o (N1)5-1 } 1

(N4 { (N+1)P-1 ) 0 (NP (N0}
(N41)"...{ (N+1)*1 } 1 (N+1)™...
where N denotes the highest numerable number as defined
before...... The series contains as recorded in the work the
extreme numbers of each class and the dﬂferent classes have
been separated by a vertical line.

It will be noticed that in the classification of numbers
stated above there is an attempt to define numbers beyond
Alef-zero....The fact that an attempt was made in India to
define such numbers as early as the first century before the
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Christian era, speaks highly of the speculative faculties of the
ancient Jaina Mathematicians.””

DIFFERENT TYPES OF INFINITY

Infinity can be looked upon as having three types, when
viewed from the stand-point of the conditions of human beings.
For instance, a liberated soul will remain in that condition for
ever; i. e. to say this state is sadi-ananta. ‘The mundane state of
this soul prior to the attainment of salvation is anadi-santa ; for,
it was only when the final emancipation was reached that this
soul bade good-bye to the mundane state binding it from the
beginningless time. In the case of one who is never to be
liberated, the mundane state is anddi-ananta.

From Sthaninga (sitra 462) we learn about the five
varieties of ananta or infinity, viz. (1) ekato'nanta (infinite in
one direction), (2) dvidhananta (infinite in two directions),
(3) des'avistarananta (infinite in partial expanse), (4) sarva-
gistarananta (infinite in entire space) and (5) s'as'vatananta
(infinite in eternity).

UsgE oF FACTORS FOR MULTIPLICATION AND DiIVISION

Over and above these contributions in the Mathematical
field, Umasvati, who was not only a metaphysician but who also
appears to have been a Mathematician of the Kusumapura’
school? has obliged us by indicating two methods of multipli-
cation and division.* One of them is the usual method, and
the other is the method whereby operations are carried on in
successive stages by factors’ and which is hence simpler and
shorter than the first.

1 For a treatment of numbers according to the Digambara sources, the
reader is referred to the ‘“Jaina Gem Dictionary” (pp. 140-148).

2 Ancient Pataliputra near modern Patna.

3 The celebrated Bhadrabahu, too, belongs to this school.

4 See the bhasya on Tattvarthadhigamasitra (1T, 52).

5 Brahmagupta (628 A.D.) has named the multiplication of factors as
bhedagunana (vide his Brakmasphutasiddhanta, X11, 55), and others as vibhd-
gagunana. S'ridhara (c. 750) has mentioned in his Tris'atik@ as the 9th rule
the method of division by factors. These methods went through Arabia to
Italy, in modern ages and were called mode per repiego, as we learn from
«History of Mathematics” (vol. IT, pp. 101 and 135) by D. E. Smith.
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Four KINDS OF PRAMANA (MEASURE)

Anuyogadvara (sitra 131) mentions four types of prama-
na. These respectively refer to the four entities viz., (1)
dravya, (2) ksetra, (3) kala and (4) bkava. Dravyapramana is
of two kinds: (1) prades'anispanna and (2) vibhaganispanna.
Out of these the former has infinite varieties, while the latter
has only five 2:z., (1) mana (measure by bulk), (2) unmana
(measure by weight), (3) avamana (linear measure), (4) ganima
(numerical measure) and (5) pratimana (measure by weight).
Ganima refers to calculation of numbers beginning with one
and going up to a crore.

Mana is divided into two classes viz. (i) dkanya-mana and
(1) asa-mana according as it deals with corn or a liquid sub-
stance like liquor. Each of these classes and unmana, avamana
and pratimdna as well, provide us with tables of measurements
as under:—

I DHANYAMANAPRAMANA

2 asatis’ =1 prasrti (pasai)
yy prasrtis =, setika (setdya)
4 setikas =, kulaka® (4ulad)

y kulakas =, prastha (pattha)
»» prasthas =, adhaka ( adhaga)
yy adhakas =, drona® (doza)

6o " =n jaghanya (ja/zgzgza) kumbha

8o =,, madhyama (majjhima) ,,
100 ) =,, utkrsta (uékOSd) ”
800 . =,, viha

IT RASAMANAPRAMANA
2 catuhsastikas® = 1 dvatrims'ika ( batfisiya)

1 The Prakrit word for ‘asati’ is asai.

2 This is also known as ‘kudava’.

3 Those persons like Bharata and Sagara whose body is 108 times their
own angula are said to be pramdanayukia. They are also said to be manayukia ;
for, they will displace one drona of water, if they enter a droni, a vessel full
of water. Or if this vessel is wanting in water to the extent of one drona, it
will have its water up to the brim, when such persons enter it. This illustration
referred to in Anuyogadvarasitra (sitra 133) and explained by Jinadasa
Gani in his edtrpt (p. 52) and by Yakinimahattaradharmasinu Haribhadra Siri
in his commentary (p. 77) on this siitra, is likely to remind one about the
principle of Archimedes.

4 The Prakrit word for ‘catubsastika’ is casisatthia,

6 nofte
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2 catuhsastikas =

., dvitrims'ikas =

,, Sodas’ikis
,, astabhagikas

yy caturbhagikas

I

INTRODUCTION
35 manika = 8 palas
1 sodas’ika ( solasia)

= 4% manika = 16 palas

= 1 astabhagiki (etthadbhaia)
+ manika = 32 palas
1 caturbhagika (caidhaia)
L manika = 64 palas

= 1 ardhamanika (eddhamania)

% manika = 128 palas

,, ardhaminikis= 1 manika (mana)

I11

= 256 palas
UNMANAPRAMANA

1 ardhakarsa' =% pala
2 ardhakarsas =1 karsa (farise)

,y karsas

=1 pala
ardhapala (addhapala)

it
-t

i

,, ardhapalas , pala

500 palas
10 tulds

20

=,, tuld
=,, ardhabhara (addhabhara)
=,, bhiara

1V AvavMANAPRAMANA

24 angulas
4 hastas

1} »

b3l bAJ

10 nalikas

=1 hasta (hattha)

y danda

,» dhanuska ( danukka)
, yuga (juga)

,, nalika (naka)

, aksa (akkha)

,, (musala)

=,, rajju

[

I

V PRATIMANAPRAMANA

guiijas =1 kakani (£agani)

kakanis =,, nispava ( nipphava)

guiijas =, .

nispavas =,, karmamiasaka (kammamasai )
gufjas = ”

kikanis =, "

karmamasakas =,, mandalaka (maendalad)
kakinis =, "

karmamadsakas =,, svarna (suvanna)

kakinis =

b3 "

1 The Prakrit word foA_r ‘ardhakarsa’ is addhakarisa.
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We shall now turn to Zsetra-pramana. Like dravya-pra-
mana, this, too, is of two kinds: (1) prades’anispanna and
(2) vibhaganispanna. The former has asavi/ya variet'es inas-
much as it deals with substances occupying prades’as from one
to asankhya. The latter is, roughly speaking, divided into eight
types beginning with angule and going up to yoyana. These
types are mutually connected as under:—

6 angulas’ =1 pada (paya)

2 padas =,, vitasti (vihatthi)

y, Vitastis =, ratni (rayani)

,, ratnis =,, kuksi (kucchi)

y kuksis =,, dhanusya (dkanukka)

2000 dhanusyas=,, gavyita (gaiid)
4 gavyutas =,, yojana(joyana)® -

Just as dravya-pramana and ksetra-pramina as well, are of
two kinds, so is kd‘a-pramana, its two kinds being (1) pradesa-
mispanna and (2) vibhaganispanna. The former nas asankhya
varieties as it deals with substances lasting from one samaya to
asankhyata samayas. The latter has several subdivisions such
as (1) samaya, (2) avalika, (3) muhtrta, (4) ahoritra, (5) paksa, .
(6) masa, (7) rtu, (8) ayana, (9) sarhvatsara (year), (10) yuga,
(11) parvanga etc.® These are related as under:—

Asankhya samayas =1 avalika (avaliya)
Sankhyata avalikas =,, ni$visa (nisisa) or
1 ucchvasa (usasa)
T = pram (e
7 pranas =,, stoka (Zkova)
7 stokas =, lava
77 lavas =muharta (mulutta)
3773 ucchvasas =
30 muhartas =,, ahoratra (akoratia)
15 ahoritras =,, paksa ( pakkia)
2 paksas =,, masa
2 masas =, rtu (wi)

1 Addgule is of three kinds: (a) atmdrigula, (b) pramanangula and (c)
wtsedhangula. The last has several subdivisions. For information in this
connection the reader may refer to my Arhatadars'anadipika (pp. 78-80).

2 Cf. Anuyogadvdrasatra (sitra 133).

3 For further subdivisions seo supre (pp. xvii-zx of this introduction),



x4 INZRODUCTION

3 rtus =1 ayana (ayana)

2 ayanas =,, sathvatsara (sasvacchara)

5 samvatsaras =,, yuga (juga)

84 lacs of years =,, purvanga (puvvanga)’

Bhava-pramana has various subdivisions but they have

very little to do with Mathematics. Moreover it is not possible
to treat this subject’ any more here, since the object of this
introduction is to take a rough survey of the Jaina field of
Mathematics.

GEOMETRICAL REFERENCES IN THE JAINA CANON

As already remarked®, when geometry is the lotus of
Mathematics according to the Jaina canon, it is not surprising,
if therein we come across several technical terms pertaining
to it. .

Bhagavatisitra (XXV. 3; stitras 724-726), Anuyogadvara.
siitra (sttras 123 and 144) etc.®, supply us with the names of
five geometrical figures as under :—

(1) tryasra ( triangle’), (2) caturasra ( quadrilateral® ),
(3) @yata (rectangle), (4) writa (circle) and (5) parimandala
(ellipse). Each of these is of two kinds according as it is
pratava (plane) or ghana (solid). Consequently ghanatryasra,
ghanacaturasva, ghanayata, ghanavyita and ghanaparimandala
respectively mean a triangular pyramid, a cube, 3 reetagular
parallelopiped, a sphere and an elliptic cylinder.

We come across the circular, triangular and quadriangular
rings (annulii) which are called valayavrita, valayatryasra
and valayacaturasra respectively.

1 Cf. Anwuyogadvdrasitra (satra 137) and Arhotadars' anadipiké ( pp.
587-688 ).

9 This subject is partly dealt with, in Zattvérthardjavartike (p. 146),
aDigambara commentary on Zattvdrtha (III, 38), and in The Jaina Gem
Dictionary (pp. 153-154), too.

3 See p. 12, fn. 2.

4 8ee Jambudvipaprajhapts and Jivajivabhigamasiitra.

5-6 In this conectien I may mention that Dr. Datta has written a
splendid article viz. “On Mahavira’s solution of Rational Triangles and
Quadrilaterals’. See “The Bulletin of the Calcutta Mathematical Society”
vol. xx (pp. 267-294), 1928-29. On p. x of this introduction this article is
already referred to.
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Anuyogadvarasiitra (sitras 100, 132 and 133) gives us
names of 3 units of measurement viz, (1) si#zcyangula (needle-
like finger), pratarangula (plane finger), and (3) ghana-
ngula (solid finger). These mean the units of linear, super-
ficial and solid measures respectively. For, it is stated there
that si@cyangula is linear and one dimensional, the product
of sucyangula by itself gives pratarangula, and this when
multiplied by sacyangula gives rise to ghanangula.

In Saryaprajiiapti (sitras 11, 25 and 100) we come across
the names of the following terms:—

(1) Samacaturasra, (2) vis'amacaturasra, (3) samacatusa-
kona, (4) visamacatuskona, (5) samacakravala, (6) vis'amaca-
kravala, (7) cakrardhacakravale and (8) cakrakara. Weber
has explained them in Zudische Studien (vol. X, p. 274) as even
square, oblique squre, even parallelogram, oblique parallelo-
gram, circle, ellipse, semi-ellipse and segment of a sphere.

In the bkasya on Tattvarthadhigamasiira (111, 11)
we find the terms (1) vrétapariksepa’, (2) jya, (3) isu, (4) viska-
mbha, (5) dhanuskastha® and (6) daku®, and in the bhyasya on
IV. 14 we find viskambhardha®. These names respectively
stand for a circumference, a chord, an arrow, a diameter, an arc
of a circle less than a semi-circle and a semi-diameter or a radius.

MensuraTioN ForMuLs

The bAdsya (p. 258 ) on Tattvarthadhigamasatra (111, 11)
furnishes us with the following 6 formulae:—

(1) C=Vioa2® (2) A =1Cd

1 See p. 258.

% See pp. 256-258,

3 See p, 258.

4 Sese p. 288.

5 In Adnuyogadvirasiira (sitra 146, p. 235) the circumferece of a palya of
1 lac yojanas in diameter is given as under:—

“Y serTe 9 Rren o Mavmgeeed oramRgEd ffv Sauagarad Qo
agETE Ao o g vy fiftw o A sge 7 qvEd J@ 7 dgels 94 @E =
Ay FrmrRe TR QR

In the commentary (p. 236) on this work by Maladbarin Hemacandra, the
following verse in Prakrit has been quoted:—
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(3) c=VIE@h () h=Hd-V@E

(5) a=Verise! (6) d=(h*+7) [ h
Here C stands for the circumference of a circle of diameter
d and A for its area. The arc of a segment of a circle less
than a semicircle, its chord and its height or arrow are denoted
as a, ¢ and / respectively.

Over and above these 6 formula mentioned above, the
bhasya (p. 258) gives us a rule as beiow:—

The portion of the circumference of a circle between
(bounded by) two parallel chords is equal to half the difference
between the corresponding arcs.

In Ksetrasamasa of which the authorship is attributed to
Umasvati, only the fourth formula is not to be found. Further-
more, the rule pertaining to finding out the arrow mentioned
there can be expressed as Z= V(=%

This topic is dealt with by Ratnas’ekhara Sari in his
ZLaghuksetrasamasa in the following hemistiches of the gathas
188-190:—

“REEIINIEENNS a5 TRt sy
“fregfigh IRyl gefrg et
“sgata syfn g 9% €y wfE’

Trilokasara, too, furnishes us with the formulze here given

and some more. All of them can be mentioned as under:—

“aftdt fr owm Srew gEed 27 7 97 gudaskar |
AR Az quEy WgessRy 1°
[ aRforerar wan: gieg ggar & = 93 auiamerfis
FICTRALNAL 9T TAV TGS rgifasmry 0 )
1 Compare Ganitasarasasigraha VII 43, 734, and Mahasiddhanta (Benares
edn. XV, 90, 94, 95, of Aryabhatta,
According to the Greek Heron of Alexandria (c. 200) a= Vm&2+£ or

Varrper + (Vary c--_c)](1
The Chinese Hue who died in 1075 A. D, gives the formula as g =¢ x 2‘%2-

2 In Ksetrasamdasa (v. 7) as well as in the c@rzi on Jombadvipaprajiapts,
instead of 7% there is grof.

3-5 Banskrit rendering: —
Regsigiggyoge g TRirdat |

HETI99 TTTIGIRR gofe st )
FYA AT A qE AR 999 )
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(1) C(gross)=3d

(2) C (subtle or neat) = Vi0d?

(3) A=LCd

74) 7=+ s where r isthe radius of a circle equiva-

lent to a square of side s; thus == (1£)?

5) =4k (d—h)
(6) o’= 64°%+c*
(7) d=0140

(8) A (gross)=V1i0. c. #
(9) A (neat) ~.—1 (c+h) h

(12) h=1% (cZ-V&:E)
(IS) d“} g/;"}')
(14) h=VI&ELLEL~d
(15) o’=4% (d+b)
(16) & =a’-6h*

Out of these formulee, the 1st three are given in gatha
311, the 4thin 18, the s5th and the 6th in 760, the 7thin 761,
the 8th and the 9th in 762, the 1oth and the 11th in 763, the
12th in 764, the 13th and the 14th in 765, and the 15th and
the 16th in 766.

In Zrilokasara (gatha 309) we find the discussion about the
breadth of an annulus (valayavyisa) and the diameter of its edge
(sicivyasa).

Gommatasara supplies us with formule about volumes of
a prism etc. For instance, from gatta 17 we learn that the
volume of a prism=base x height. The gatta 19 furnishes us
with two formulee as under:—

(i) Volume of a cone or a pyramid =¥ base x height,

(ii) Volume of a sphere=9 (radius)®

Gathas 22 and 23 lead us to the [ollowing conclusions:—

Volume of a conical shape = (Streumference )3« hejght. This is

on the supposition that the height equals (approximately) 7
circumference. The gatha 114 deals with an isosceles trapezium,
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If @, 5 and 2 represent the face, the base and the altitude
of an isosceles trapezium, we can have the following results:—

(1) The rate of decrease of b or increase of a=22.

(2) Area=3% (a+b)h.

(3) At a height /' above the base, the breadth of the figure
will be b-6z2 /' and at a depth K’ below the face, the breadth
will be a+22¢ W',

It may not be amiss to mention that some geometrical

figures are suggested in the following passage of Dasas'ruta.
skandha (VII):—

cqrfrdor g TRYwRE WoRTIEE SRTET ARRERAT U0, THET-
er, wrgaer, qglvar, qEaRaT, g, dgranEr

Before I finish this section about the geometrical know.
ledge of the Jammas, I may mention two problems. One is
referred to in Bhagavafi (sitras 726 and 727). It deals with
the minimum number of pradesas (shots, literally spots)
required to construct various geometrical forms. To give a
clear idea, I may give a tabular form:—

. inj n 5 inimum number of
Geometrical form Mlnll:)lélgl shlcl)?;b r of M m::fen shots
Circle ... Seee 12
Sphere 7 eee - 32
Triangle Feee 6
Triangular pyramid ... 35 - 4
Square 9o 4
Cube ... 27 s 8
Line ... 3eee 2
Rectangle ... 150, 6
Parallelopiped 45 es 12

The other problem deals with the different strata of Meru
mountain and it is treated in_Jambadvipaprajiiapts.

1 Vide Uttaradhyayanaiitra (XXX, 19).
2 Bee Sthandnga (VI; sitra 514),
3 Sanskrit rendering:—

wifedha frgafer sRivaerrmeg ssfar Dacaal sew, @@ ga—ier, sde,
ML, AT TR, TR, T |
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VALUES OF 7' ACCORDING TO THE JAINA WORKS

In the canonical works of the Jainas, three distinct values
of = are noted: (i) V10, (ii) a little more than 3 (B afideg)
and (iii) 3.16.

In Bhagavatisitra (sttra 91), Jiwdjivablugamasitra (siitras 82°
and 109%), Jambidvipaprajiiapt: (sutra 3), Saryaprajiiapt: (sttra
20%), the dhasya (p. 258 ) on Tattvarthadligamasiira (111, 11)
and several other works, the first value has been adopted. It
is strange to note that Ratnas’ekhara Suri (1440 A. D.) has
evaluated = as V10 in his work Lag/uksetrasamisa, even when
a more accurate value was certainly known in his times.

1 For the “Hindu (non-Jaina) values of =, see Dr. Datta’s paper published
in the “Journal of the Asiatic Society of Bengal”, vol. XXII (pp. 25-42), 1926.

2 “qeq ot F ¥ RS ¥ O v SrgumEared samirgio ffa stuggoeans
Hiew ggeqis A 4 gty Sy /ffF W18 7 sl = guEd g 7 ek wsyed
= HRRm e ok ”

[ a9 st aeedafieg: @ o3 AwagagEadEmRs=Rn Al Jaagaggan®
Rey gran® ¥ 9 audafi(ated) Awwgd ga waeEE T agead sdey argeradr-
g 9 fhfafRmied Rt |

3 “frfer o AEmREERT 07 ggmTensuEy HREEge oRkegan”

[ AsagarEmERsE= R 99 cRagaraCrim ) Aeaaan (%) e
A8 qR &t ]

Malayagiri while commenting upon this portion observes:

“oReTTTE - Rrd v guE Tl aze R ) R Wi ad
HIST, GIHATT

4 “gif SroraEe o A Sraued srmRFEERe [fte S [ftn T q9qoeg
Y aREga”

[ wh Qiwageema safad (Fafamztas) Qsamag (L83R) smmfgam Al
e N =7 qaaadia damark (233:) gRgdor ]

“git SrEEE o T T3 SEnEd argalisEdn &ior StpmweE =R
freat SraoEa Raga”

[ @& Asaageid = agiey (TgfaaatE) Aaaad (RR3¥) sramRsreao iy
NaTgeart gk gty Saagarte ( 2¥or ) qRET ]

“ait SravEed G T ande straEd sramREdRel fifs SgaEget sk 9g-
W Mo RFgI”

[ ©% Trowaeans 9 (2t (et i) Naggaq (233) smamivEd fify
AsrraERaT T g famarty ( 3oy ) qRad ]

“mEmerRaUEEEEE B AW SoEs srnalsEidt {tv Sarraseard
qURE SemEgeaTs Rl g FfaRdare oRegan”

[ Fewatidisagga® g2 =7 Farlaie QoA (28 ¥e) wrraEsRE i
DT vz DTTEI A0 eRTagRasani (32o¢0) faEAvimmty okéd)

Here wo find that the value of = accepted as 3 by three non-Jaina schools
is rejected, and that the diameter of the innermost orbit of the sun is mentioned
here as 99640 yojanas and its circumference as 315089 yojanas plus a little more

7 wifiio
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The second value of = is noticed in Jambadvipaprajiiapts
(sttra 19) and in Uttaradiyayanasutra (XXXVI, 59).

The third value is hinted at in Jivajivablugamasitra (siitra
112). There it is stated that for an increment of 100 in
diameter, the circumference increases by 316.*

In the Digambara works = 13 equated to 1—2‘?, since,

according to these works == VI0=Vi+ - =3+3=22°
Rajju

In most of the Jaima works, a »ajju is defined as the
diameter of the Swvayambhiramana oceant Ratnasaficayapra-
karanpa (v. 483°, p. 189°) defines rajju as follows:—

A god can go 100,000 yojanas in the winking of an eye.
The distance which he can go in 6 months is a 7ajju.

Rajju is also defined as under:—

If a powerful god were to throw down forcibly an iron ball
heated and weighing 1000 dkaras, the distance which it can
_cover in 6 months, 6 days, 6 prakaras, and 6 ghatikas is equal
“to a rajju. See Ratnasancaya (v. 19-20").

1 This leads wus to infer that the Jainas were aware of the fact that the
circumference of a circle varies as its diameter.

2 Cf. Lokaprakas'a (I, v. 72).

3 According to The Jaina Gem Dictionary (pp. 154-155), the rule for
finding a sq. root is to write the sq. root of the nearest rational number andto

add to it the remainder divided by twice its sq. root e. g. Vi=V7i+ 2;§ =14+

$=% OCf VN=Vair=0a+ 2% where 7 is small,
4 Cf. Lokaprakas'a (1, v. 65).

B This verse is as under:~—
“SrarmreaRaATe OFEERRer Sz S &)
HEATA g TR Td tm@wﬁm’r I ¥eg |

(Nt FRTaE a9 59 |
qUHTAT F TATATE TH: AT U]

The 187th gatha of Brhas- sangm]mm containing 485 giathas may be seen
in this connection.

6 This page-number refers to an edition published by 8'ri Jaina dharma
prasaraka Sabha in Samvat 1985, This edition contains both the text and its
Gujarati translation, .

7 They are as under:—=

“firexz ggaTE A1 GO o Aot o waway By
s G gEmd sf RO fru e
B gt P g1l SagwE T2l gz !
TS e IO FFERT €A% 9T 1 Ro W

l”
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MaegIic SQUARES

I have up till now tried to point out some of the features
of the Jaina Mathematics as depicted mostly in the canonical
literature. Now I shall refer to stofra-sakitya or hymnological
literature. I have come across three hymns which allude to
magic squares. One of them directly indicates the numbers
which make up magic squares. The remaining ones give
rise to five magic squares as suggested in its commentary,
These magic squares are of different orders: 3rd, 4th, 5th, 8th
and gth. A detailed account of them is given by me in my
“Note on Jaina bymns and magic squares” published in “The
Indian Historical Quarterly’’ ( vol. X, No. I, pp. 148-153 ).

APrPLIED MATHEMATICS

I have collected materials throwing light on Applied Mathe-
matics, too; but I reserve their treatment for future. Only a few
particulars are being noted here. That light is matter is sug-
gested in Zattvarthadhigamasitra (V, 24). An idea akin to the
first law of Newton, is also expressed in this work (X, 6). The
Jaina notion about the principle of flotation can be inferred from
Kalyanamandirastotra (v.10). The theory of sound is discussed
at great length in Visesavas'yakabhasya (v. 351-372 ).

[gafy gE)aaiR: Fig gear ME ATwHETT: |
wTEEEHd | goare: TgfaREch o

- gzEt: yeafeRiEiad A qaf garar |
TETT THT STYET AewAa 1]

1 This is only what could be here noted from my paper “Some materials
for the study of Mathematics in Jaina literature” accepted by and read at
the Jubilee sessions of the Indian Mathematical Conference held in 1932.
This paper was based upon the noles prepared by me when I submitted to the
University of Bombay in 1924, the results pertaining to ‘““Jaina Mathe-
matics” in connection with which a grant was given to me by this University in
1923. During the years that have since elapsed, my friend Dr.B. Datta
has contributed in this connection three important and interesting articles: two
to the Bulletin of the Calcutta Mathematical Society in 1928-29 and
one, to “Quellen und studien zur Geschicte der Mathematic”, a German journal
in 1933. Still much remains to be said regarding Jaina Mathematies
not only by way of multiplying the instances in support of the facts mentioned
here but also by presenting together several Mathematical problems lying
scattered in the various Ggamas and by bringing to light other Mathematical
factors which may have escaped notice on account of the want of thorough
investigation of the Jaina canonical works which is not still carried out by me
owing to the circumstances being not quite favourable for it.

-
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With these words about Jaina contributions in the Mathe.
matical field, I shall now say a few words about Ganitatilaka.

Outlines of Ganitatilaka

Ganitatilakaisthe name definitely mentioned for this work by
its commentator Simhatilaka Sdri; S'ripati, its author styles it as
Fatiganita ( Ganitasya patim ). This work is entirely composed
in Sanskrit in verses in various metres.® In the very first hemi-
stich® of the first verse, the author offers his salutation to the
nature of the soul, in a way which is practically acceptable to
several Indian systems of philosophy. Inthe second hemistich,
he indicates the subject and the purpose of composing the
work. The very first topic which he then introduces deals
with the following names* of 18 notational places:—

(1) Eka, (2) Dasan, (3) S'ata, (4) Sahasra, (5) Ayuta, (6)
Laksa, (7) Drayuta, (8) Koy, (9) Arbuda, (10) Padma, (11)
Kharva, (12) Nikharva, (13) Mahasaroja, (14) S'anku, (15) Samu-
dra, (16) Antya, (17) Madhya and (18) Parardha.’

1 See verse I. In the colophon ( p. 3 ), the name Ganitatilaka occurs.
2 See my Sanskrit introduction.

3 This is capable of many an interpretation. See p. 1.
4 These very names except padma and mahdasaroja for which we have abja
and mahambuja, are found in 4bhidhdnacint@mans ( 11V, v, 537-538 ),

5 Cf—
o ad 9 od 9 @ed 9 ags Wgd agd T agd 9 agd wigd
Tigs 9 =193 = agFA W Abeaw qUHRET ¥ W gew”
—raefrafear 2<% (p. 118)
cogmt # otg THEN ATH: GEAR TIW T WA @ I A TH T
aret 9rgd wgd « fagdt @ fogd @ 9gd W 9 =@dE ¥ AugA A =
g’
—arEaEERar -2 (p. 311)
copt w o o ged amgd w () fgd @ gt WY 9 =A4E 9 sgaa
A e qUaE”?
— et 8-2e-22-2 (p. 3032)
«qrarr wTEl qEEly w@Etsyaty @t figald et agats wesiEm
T ST @igt ARz @l A SEsTT |t e @Ed S’
—afatraatEar $--ro-, (p. 4445)
(All of these have been noticed by Dr. B. Datta and Dr, A, N, 8ingh in
their work History of Hindu Mathematics, Pt I, pp. 9-10),
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Some of these decuple terms are, of course, those which
we find in Ganitasarasarigraha ( pp. 7-8'), too.

It may be mentioned en passant that Simhatilaka Siri,
while explaining the 18 notational places furnishes us with
synonyms for 12 of them as under:—

(1) das’asahasra for ayuta, (2) das’alaksa for prayuta,
(3) das'akoti for arbuda (4) kotis'ata for padma, (5) kotisakasra
for Zharva, (6) das'akotisahasra for mikharva, (7) kotilaksa for
mahasaroja, (8) dasakotilaksa for s'anku, (9) kotikots for samudra,
(10) das’akotikoti® for antya, (11) kotikofis’ata for madhya and
(12) kofikotisahasra for parardha.

A Buddhist work styled as Abhzd}zanappadzpz/éa (1, pp
69-70 ) and published by Gujarat Puratattva Mandira in Samvat
1980, furnishes us with some useful information in this con-
nection. The pertinent verses are as under:—

“gEaTaET

(wrZreEsar SEY eI wEEA Qg ) W

Ew g T @@ TR EaEan |

AT TEAM av sgly ol ) 0o

genfEaT 22

|4, gzed, a4, ST, T, TR, |

RAfTcuRIE, AgF, (Far) fegd, (T) 1

sFEReely, (faa ) g, o=ag, (=) Reag, )

wzg', qad, ( Far- ) T, FEEAT, — WO, | s
%, gueds, () ugd, Faee, (frar) |

nrzrmrr:rr, &, — (g @ =0k

FISNEF QAT AASFEYT FA7)”

<7 FARTURIRNFaRsT gEEdr Raaiy a3 guhn: qeaeiaasng-
aar R a3 gaiingasdaasy gga fraara 791 gufin: sgasdensy
Frgaar Reamria agr gaia %‘m&aﬁsmégm fraammt T3 [miwgIeieasy
frastear Rmm a9 nfaasideaaysy agan Saamita agr gnfiek-
Imasaifraar Sammi ag gnfinfgasaeqsy auafc ag antaanfaiaf
FEIRTIEsY TAEI FEIRAATAR 1 2 07

— USSR 19-12-2 (p. 395)

1 Horein the terms sahasraka, das'asGhasra, das'claksae, das'akolz, arbuda,
nyarbuda, kharve, mehdkharva, padme, mahipadma, ksowi, mahéhsoni, s'ankha,
mahas'ankha, ksiti, mahdksiti, ksobha and mahdksobha are used to denote the
4th, 5th, Tth and 9th to 24th sthanas respectively.

2 Tt seems that Simhatilaka uses both the words koté and %of7 as well; or
it may be that the scribe has not been quite consistent in transcribing the Ms.
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From Lalitavistara (p. 168, Rijendralal Mitra, Calcutta,
1877) we see that in olden days an attempt had been made to
record a set of numbers based on the centesimal scale as well.!

Asthe next topic, S'ripati introduces the terminology for
various units? of measurement. The corresponding tables® are
given in the Appendix. Some of the verses (e. g., verses 5 to
8) given in this connection in Ganitatilaka occur with or
without variants in S'ridharacirya’s Ganstasara®* of which there
is a MS.* (No. 4660, dated Samvat 1449 and containing this
text and two anonymous commentaries, one in Sanskrit and
one in Gujarati) at the Oriental Institute, Baroda.

The 8 sorts of fundamental operations, viz. (1) sankalita’
(addition), (2) vyutkalita (subtraction), (3) gunakara (multipli-
cation), (4) bdhagakara (division), (5) varga (squaring), (6)
vargamiila (extraction of square-root), (7) ghana (cubing) and
(8) ghanamiila (extraction of cube-root), follow this terminology.
In this connection it may be mentioned that 2 methods are
pointed out for addition, 1° for subtraction, 4" for multiplication,
one of which pertains to factors®, 1 for division, 3 for squaring,
1 for extracting square-root, 4 for cubing and 1 for extracting
cube-root.

In order that this remark may be properly grasped, I may
treat this subject i extenso as under:—

Krama and wutkrama are the two methods indicated for
addition. None of them is however explained by the author.

1 Cf. Datta and Singh, /. c., p. 10.

2 TUnits of measurement pertaining to weight, length etc. have been
divided into smaller units by all civilized nations. For, thereby they could
easily avoid fractional quantities which were so to say a hindrance in rapidly
carrying on commercial activities.

3 In Lildvats, the tables are followed by the topic pertaining to notational
places ; thus the arrangment there is reverse of what it is here.

4 On a cursory examination, it does not appear to be the same as Tris'atika
of 8'ridharacarya, an author of the same name.

5 This should be distinguished from citi or sarikalife meaning a sum of
a series according to T'ris’ati (p. 2) and Ganitasdrasangraha (p. 17),

6-7 See p. L1,

8 This method was well-known in the days of Umasvati, See p. XXXVI
of this introduction. s :
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It is rather Simhatilaka who throws light on it; but his ex-
planation that /4rama means adding from top to bottom and
utkrama viceversa, differs from that of Gangadhara recorded
in his commentary on Lildvati.

Sirhhatilaka mentions two methods for subtraction viz, of
placing subtrahend below the minuhend and viceversa.

As regards multiplication there are four methods. So
says Simhatilaka. So let us examine the pertinent verses (15
and 15¢) and their explanation given on p. 5.

At first sight it appears that there are four methods viz.
(1) kapatasandhi, (2) tatstha, (3) sthanavibhiga and ripavibhaga,
the last two collectively known as 4handa. Out of them the
first has two varieties according as the multiplier is moved
in the direct or the inverse order, while multiplying succe-
ssively the figures of the multiplicand after having placed
it below the multiplier as in the junction of two doors.

The second (‘atstha) method has no varieties. It differs
from the #apatasandii method inasmuch as the multiplier is
kept steady. This atstha method which is said to be algebraic,
can be compared with #ryaggunana or wvajrabhyisa (cross—
multiplication).

Sthanavibhaga and ripavibhaga, the 3rd and the 4th methods
are each capable of being interpreted in two ways, and that
is what Sirhhatilaka has done. V7bAdga means splitting, and
sthana, multiplier.* Sthdnavibhaga therefore means: (i) splitting

up of the multiplier into factors and (ii) separation of the
digits of the multiplier.® The first meaning holds good in the
case of riipavibhaga, too, where ripa signifies multiplicand,.

If rzpavidbhaga means that the multiplier is to be considered
as the difference or sum of two numbers (this seems to be the
meaning assigned to it on p. 5), we have two other methods for
multiplication, each of which can be compared with istagunana
of Brahmagupta* In that case it may be said that in all, we
have, 8 methods for multiplication.

Before proceeding further, it may be observed that §'ri-
dhara has mentioned four methods of multiplication: (1) £apata-

1 See my Sanskrit introduction cf, Datta and Singh, I. ¢., p. 131, fn. 1,
2 Bimhatilaka’s interpretation of sthdna as multiplier and ripa as multi-
plicand (p. b) seems to be rather peculiar.

3 Cf. p. b, 11, 17-21 of the commentary.
4 He was born in 598 A, D.
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sandhi, (2) tatstha, (3) rapavidbhiga and (4) sthanavibhiaga.
Mahaviracarya, too, has mentioned the same four. Aryabhata II
records only the common method of kapdtasandhi. Bhaskara 11
has however noted five, four of which are the same as noted
by S'ridhara, and the fifth is the one known as sstegunana. All
these five methods given by Bhaskara II occur in S'ripati’s
Stddhantas'ekhara.

Now a word about the method of division. It was con-
sidered by Indian mathematicians as too elementary to be
described, whereas it was looked upon as a tedious and difficult
operation by European scholars as late as the 16th century.?
S'ripati explains the method as follows:—

Remove the common factors, if any, from %ara (divisor)
and b4ajya (dividend) and then divide in the pratiloma
(inverse) order.

Further details of this process such as dividing the digits
of the dividend by the divisor are neither stated by him nor
by Sirhhatilaka.

~ As regards the three methods of squaring given by S'ripati,
the first is as under:—

After the last digit is squared, double this last digit should

be multiplied by the rest of the digits respectively® Then
the remainder left by removing this last digit should be moved,
and the procedure should be repeated.*

1 Cf. Datta and Singh, /. ¢, pp. 135-136.
2 See Datta and Singh, I, c., p. 150; and Smith, History, p. 132.
3 This is same as mulbiplying the rest of the digits by twice the last,

4 According to this rule, the following 11 steps are required to
square 163 :—

(63 (ii) (iii) (iv) () (vi) (vii)
163 163 163 63 63 63 63
1 12 126 . 126 126 126 1266
1 1 1 1 136 136
’ b i? ’ ) H 3
(viii) (ix) (x) (xi)
‘ 3 3 3 12669
1266 1266 12669 | and 136
136 136 136 3
3 |, 3, 3 \ 1726569

It appears that out of these 11 steps, the steps (vi) to (ix) have been
wrongly given in the original MS. by the scribe, and through oversight this
mistake has not been corrected by me on p. 9, and that the steps (v), (vi)

and (xi) have been omitted in the original M8, by the scribe.

For the explanation of the method in English sce Datta and Singh,
{. ¢, pp. 1567-160,
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As regards this 1st method for squaring given by S’ripati,
Simhatilaka observes on pp. 8-9 that S’r1pat1 has adopted a
wrong procedure in having used the phrase & 84 on p. 7 with-
out explaining the term warga, while Bhaskaricarya, the author
of Lilavati has followed the right procedure, for, he has first
explained the term varga and then explained the method for it.

The second method is stated by Sripati as under:—

The product of the difference and the sum of the number
to be squared and the assumed number, when combined with
the square of the assumed, gives the square.

This may be expressed algebraically as under:—
x=(x=a)(x+a)+a’.

Here « is the given number and « the assumed one.

The third method is to multiply the number by itself.

While explaining this method, Sithhatilaka has referred to
a well-known method given in Zviati.

The method for extracting square-root’ given in Ganzta.
tilake is the same as given by S'ridhara, Mahawracarya and
Aryabhata 1I, but it slightly dlﬁers from one glven by
Bhaskara II.

For cubing, four methods are given. Out of them, the
first is as undet:—

The cube of the last (digit), the square of this last (digit)
multiplied by three and the succeeding (digit), the square of
this succeeding (digit) multiplied by the last and three, and
the cube of the succeeding (digit), when added, after each is
placed one place before the other give us the cube (required)?®

1 Siddhasena Gani's commentary (p. 258) on Tativdrthadhigamasiire
(III, 11) may be consulted. See Datta and Singh, /. c., pp. 171-172.

2 In acocordance with this rule, the following 8 steps are necessary before
wo can get the cube of 317 :—

(1) (i) (iid) (iv) )
317 317 317 317 317
l 27 277 2779 27791 27791
s 2 2 2 2 ‘
s s s 20181

8 aifdro
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From this it will be seen that this is practically the same
method as given by S'ridhara and Mahaviricarya’.

The second method is so to say as under:—

Suppose we have an A.P.of which the first term is one,
the common difference is also one, and the last term, the
number of which the cube is required. This cube is obtained
by adding together (i) the last term multiplied by 3 as well
as by the preceding one (muwkha), and (ii) the cube of this
mukha, with one added toit. Roughly speaking, this means
that if » is the number of which the cube is required, then it
is equal to 3(7=1)r+(7-1)*+1.°

The third method is nothing else but multiplying the
given number by itself and then the result by the given
number. That is to say if  is the given number, the required
cube is axaxa.

The fourth method can be stated as under:—

Thrice the »as’s (given number) multiplied by its two
parts, when united with the cubes of each of these parts gives
the required cube.

This may be represented as below:—

x*= 3abx+a*+8® where @ and 6 are the two parts of the
given number x.

As regards extracting cube-root® S'ripati has given onl
g g ) P g y

(vi) (vii) (viii)
317 { 317 ! £27791
27791 27791 | 2
2 2 | d 20181
20181 20181 an 4557
4557 4557 l 243
s 343 "31855013

In this case, the steps (i) and (v) have been misprinted on pp. 11 and 12,
and the 8th (last) has been omitted in the original M8. by the scribe, '

For the cube of 1234 see Datta and Singh, . ¢., pp. 166-166.
1 See Ganitas@rasangraha (v. 47, p. 15)
2 Cf. Datta and Singh, L c., pp. 167-169,
- 8 This operation is described in the Aryabhafiye. TUp till now, no earlier
description than this is found. Cf. Datta and Singb, I, ¢., p. 175,
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one method,’ and that is practically the same as given by
Aryabhata II who has followed S'ridhara®

This finishes a rough survey of the methods used for the
8 fundamental operations. So I shall now take a note of the
various terms® used in connection with each of these operations
in different works on Mathematics in Sanskrit:—

(1) Abhyasa®, ekikarana, mis'rana, milana (p. 3), proksepana,
sammelana, sammilana (p.3), samyojana (p. 15), sankalana,
sankalita (p. 3), yoga (p. 3), ygjana (p. 15), yojana (p.8), yukti
and yut (p. 3) stand for ‘addition’.

I have not come across any special term used in Sanskrit,
for ‘addend’ (‘summand’ ), though it can be coined.

(11) Patana (p. 4), Sodhana, wvisodhana (p. g), viyoga
viyojana (p. 4), vyavakalita (p. 4), vyutkalana and vyutkalita stand
for ‘subtraction’.

Patya (p. 4), sarvadhana and viyojya have been used for
‘minuend’, viyojaka for ‘subtrahend’, and anfara, avas'esa (p. 4),
avas'esaka (p. 4) and s'esa (p. 4) for ‘residue’ or ‘remainder’.

(I11) Ablhati (p. 9), abhyasa, akati (p.8), ghata (p.q),
gunakara (p. 4), gunana (p. 5), hanana, ksaya, paraspavakria,
prahati (p. 11), samahati (p. 8), santadana (p. 5) and vadhae stand
for ‘multiplication’. ,

Gunaniya (p. 5), gunya (p. 4) and 7ipa (p. 5) bhave been
used for ‘multiplicand’ ( ‘multiplicator’ ), gunaka (p. 4), guna-
kara and sthana (p. 5) for ‘multiplier’, and gunanaplhala and
pratyutpanna (p. 4) for ‘product’.

(IV) Bhagahara (p. 6), bkhdjana, chedana and harana stand
for ‘division’.

Bhajya (p. 6) and Adrya have been used for ‘dividend’,
bhagagrhanka (p. 6), Obhagahara, bhajaka, hara (p. 6) and

1 The first step is to mark the places as ghanae and aghana, e. g. the units
place as ghana, the tens place as first aghana, the hundreds place as second
aghana, the thousands place as ghana, the ten thousands place as first aghana,
and so-on,

2 §'ridhara has given more details than Brahmagupta., Cf Datta and
Singh, L c., p. 177.

3 Most of these have been noted by Datta and Singh, I. c.

4 This is used both for addition and multiplication in the S'ulde
works (800 B.C.).
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hira (p.7) for ‘divisor’, labdha and labdhi for ‘quotient’, and
s'esa for ‘remainder’.

(V) Kr#i (p.9) and varga (p. 5) stand for ‘square’.

(VI) Krii-pada® (p.9), krii-mila (p. 23), varga-mila® (p. )
and the like stand for ‘square-root’.

(VII) Ghana (p. 11) stands for ‘cube’,

(VIID) G/zana~pada (p- 26) and ghana-miula (p. 13) stand
for ‘cube-root’.

I shall now say a few words about fractions, the toplc
which is dealt with by S'ripati, after he has explained the
§ operations.

- We can tracc the knowledge of fractions as far back as
the Vaidika period. For, in the Rg-Veda (X. 9o. 4) we have
the term #i-pada®, and in the Madtrayani Samiata (111, 7.7),
the terms kald, kustha®, pada® and s'apha’ Furthermore, in
the S'ulba siitras, fractions have not onIy been noted but they
have been utilized in solving problems.®

Sripati has used the words bkinna’ as well as vibhinna®
for ‘fraction’™,  Simhatilaka has rightly looked upon them
as equivalents.

For numerator, S'ripati uses the words amda (p.18), ams'ata
(p- 34) and Zava (p. 15), whereas for denominator, he uses the
words cheda (p. 18), chedaka (p. 15), chid (p. 23) hara (p. 18)
and Zara (p. 21).

Furthermore, asin S'u/ba siitras®, he has used the words

1-2 Out of pada and mule signifying ‘root’, the latter seems to be older.
Tt occurs in Anuyogadvarasiitra.

3 This seems to be the oldest record of a composite fraction,

4-T These respectively stand for {, {&, 4 and {. As regards %kald, it
may be noted that later on, it has been used to denote ‘fraction’, the earliest
example for which is furnished by the §'ulba works. See Datta and Singh, I ¢,
p. 185,

8 See Dr. Datta’s The science of the S'ulba, pp. 212 f.

9 See p. 24.

10 See p. 22,

11 This as well as other European terms such as fractio, rocto, roito, roupt
etc. which are derived from the Latin fractus (frangere) or rupius meaning
‘broken’ correspond to bhinna or vibhinna. See Datta and Singh, 7. c., p. 188,

12 In the Apastamba S'ulba (x) we have paiicadas’ abhdiga (lit, 15 parts)
for L. and in the Katydyana S'wlba (v.8) the same. Moreover, in the

]atter work (vi, 4), we have saptabhdga for 1.
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ams'a; ams aka, bhaga'and lava along with the cardinal number,
to denote unit fractions.’ For instance, for %, 4, § and } he has
used the words tryams'a, sadanmisaka, saddhaga and trilava

respectively.® He has also used an ordinal number* instead
of the cardinal one, e. g. saptamadhaga for +.°

Rules for all the 8 operations formerly noted in the case
of parnankas (parparipas) or whole numbers are stated by

S'ripati in the case of dlunna-rapas (apiirninkas) or fractions.
So far as addition and subtraction are concerned, the reduction

to a common denominator is the first step to be attended to.
As regards division®, kulis'dpavariand’ is to be undergone.
This is what S'ripati says.

Instead of taking up as the next topic, the treatment of
kalasavarna® or reductionto a simple fraction,S'ripati deals with
the operations of zero.” They may be represented as under:—

(I) a+o=a; (II) a-o=a; (IIl) axo=0; (IV)a+o=o0;
(V) oz0=0; (VI) (0)*=0; and (VII) (0)*=o.

Simhatilaka interprets ca occurring in v. 45 given in this

1 At times, this is dropped probably for the sake of metrical . convenience.
In the case of fractions having one as a numerater, only the denominators
are given. Lilavati (p. T) furnishes us with such an example (sastha for.l).

* 9 Fragtions having one (unit) as the numerator are here denoted as
sanit fractions’, and thus they are distinguished from composiie fractlons which
have any other number than one as the numerator. B

3 See pp. 16, 25, 18 and 20 respectively.

4 Padicamabhiga (lit. fifth part) has been used as an equivalent of 1 in
the Apastamba S'ulba (ix, 7 and x, 2) and in the Katyayana S'ulbo (v. 6 )t

5 See p. 30.

6 The operation of division of fractions is spoken of as kara by 8'ripati
on p. 21, and it is explained as bhdgahdravidhi by Simhatilaka on tha
same page.

7 This also known as vajrdpavartana (cross—wise cancellation) is recom-
mended by Mahavirdcarya for multiplication. :

-8 This literally means “making the fractions of the samé class (vmma)”
4. 6. “reduction to a common denominator”. Later on, it came to imply.
“peduction to a simple fraction”. Cf, the English translation (p. 38, fn.) of
Ganitas@rasangroha.

9 The two operations of zero viz, addition and subtraction are found in-
Paiicasiddh@ntikd, and several others, in Brakmasphutasiddhdnta. Later on,.
§'ridhara in his Tris'ati (p. 4), Aryabhata II in his Mahdsiddhinia (in the
chapter on Pafiganita, p. 146), Narayana in his Genitakaumuds (L. 30),
Mahavirdcarya in his Ganitasarasergrahe (p. 6) and Bhaskara II in his
Lilawati (p. 8) and in his Bijaganita have dealt with the operutlons of zero, -

For further details see Datta and Singh, %, ¢., p. 238ff, G e
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connection, as implying two operationsviz. the square-root
of zero and the cube.root of zero. He states that the result
is-zero in each case.
KALASAVARNA
It seems that owing to the lack of proper symbols required
for indicating mathematical operations, the Indian Mathema.

ticians have divided #a/@savarna into various classes known as
jatis. For instance, Skandasena, S'ripati and Bhaskara II have

given -four jatis, whereas Brahmagupta has given five, and
S’ridhara and Mahaviricarya each, six.
The four jatis above referred to are:=—

(1) Bhaga' i. e. the form (%ig:&:}ﬂ:---)

(2) Pradhagai. e. the form (% of ofl of ch of ..)

(3) Bhaganubandha or ams'anubandha® This is of two
types i—
(i) theform (a+2)*;

and (ii) the form & + of T+% of (b+ +6)5

b [ f
 (4) Phagapavaha® or bhagapavahana. This is also of
two types:—

(1) the form (cz——) ;

and (ii) Z;-C_Z of 5--‘7. of (—b--»zcl of %).

1 This is translated as a ‘simple fraction’ by M. Rafgacarya on p. 297
(Qanilasdrasangraha)., On this page we find bhdgabhdge, bhéganubandha
and bhagipaviha translated as ‘a complex fraction’, ‘fractions in association’
and ‘dissociated fractions’ respectively.

‘%2 For a negative sign, a dot is usun.lly placed to the right of the number
and slightly over it, Cf ‘‘qii sguwrarly Wq‘fa‘r@a”—ﬁzjagamm {p.-2) of
Bhaskara II. TIn a Bakhshala Ms. recently acquired by Dr. Datta, the simple
cross ( -+ ) is used for the same purpose. This is what he writes to me.

.3 This is the term used by S'ripati, See p. 34,

4 This form represents an association (anubandha) of an integer (»épa)
and a part i. e, to say a fraction (bhaga). So it is styled as rapa-bhaganubandha
or bhaganubandhasahitdriks, See p. 35,

5 This form represents an association of bhdgs of bhdga. 8o it goes by
the name of bhaga-bhaganubandha or bhiganubandhabhiga. See p. 35,

6 Practically there is no difference between this and dhagantbandha
excopt that herein there is subtraction or decrease, instead of addition or
inorease as is the case with bhigGnubandha.
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Over and above these four jasis', some enumerate “two-
more. They are:—

(1) Bhaga-bhaga i. e. the form (a-:—%’)2 or (g »:-3).

(2) Bhaga-matr i.e. combinations of two or more of the
five jatis mentioned above.?
VALLISAVARNANA
As the next topic S'ripati introduces on p. 39, valisa-
varnana, and on the same page gives usa rule whereby we
can reduce a chain of measures into a proper fraction.

MISCELLANEOUS PROBLEMS INVOLVING THE USE OF FRACTIONS

Just as Mahaviracarya has given ten varieties* of the mis.-
cellaneous problems involving fractions viz., (1) dkige, (2) s'esa,
(3) mila, (4) s'esamiila, (5) dviragrasesamila, (6) ams'amiila
(7) bhagabhyasa, (8) ams'avarga,(9) miilamis'va and (10) bhinna-
drs'ya, so has S'ripati given g varieties as under:—

(1) Drs'ya, (2) sesa, (3) vis'lesa, (4) Sesamiila, (5) mila.
grabhaga, (6) ubkayagrvadrs'ya, (7) bhinnabhigadrs'ya, (8) bhaga.
mitla and (9) linavarga.

At a cursory glance one can see that the 2nd and the
4th varieties are completely identical. Furthermore, on com-
parison, it will be found that (i) the first variety in each case
is the same, though differently styled’, (ii) same is the case with

1 Cf, Datta and Singh, /. ¢., p. 1904,
2 Since there seems to be no special symbol to indicate division, this is
a

: b
b |, and it is hence likely that this may he confounded with & +2
[

alse written in the same way. :

3 Mahaviracirya has noted that there can be 26 (=3Cy4-5C3 +5C, +5Cs)
ecombinations.

4 All thess ten varieties are explained by M, Raxxgacarya in his tremslatmn
(pp- 7 0-71) of Gapitasdrasangraha.

5 In order that this remark may ba realized, T wmay reproduce the
pertment portion from the English transla.tlon (p. 70) of G’mmmsamsangrahw,
It runs as under :—

“The Bhdga variety consists of problems wherein is given the numerical
value of the portion remaining after removing certain specified fractional
parts of the total quantity to be found out. The fractional parts removed
are esach of them ecalled a bhdys, and the numerical value of the known
remainder is termed drs'ya.”

From this it follows that Mahaviracirys while naming the first” variety
considers bidga as an important factor, whereas S'ripati, drs'ya,

written as
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bhagamila and ams'amizla, and that (3) malagrabhaga seems to
be included in miz/a.' As this comparison can be easily carried
on, I need not dilate upon this topic. I shall therefore say a
few words about the next topic viz. viparitoddes aka. Herein we
find that every operation is inverted that is to say we have to
begin from the end and make addition subtraction, subtraction
addition and so on. For this reason, this method of inversion
is called vilomagats®. It has been noted by Aryabhata I in
his Aryabhatiya ( Ganitapada, 28), by Brahmagupta in his
Byalmasphutasiddhanta (p. 301), by Mahaviricirya in his Gani-
tasarasangraha (v. 286, p. 102) and Aryabdhata 11 in his Maha.-
siddhanta (p. 149).

Prororrion®

Under proportion we find that S'ripati has dealt with (1)
trairas'tka® or ‘rule of three’ and (2) paficar@s’sa® or ‘rule of five’
(pp. 75 and 80). He has noted two varieties of #adrasiika:

(i) sama and (ii) vyasta®, and he has furnished us with examples
pertaining to saptarasika’, navaras'tka® and ekadas'arastika’.
Furthermore, he has treated problems on bkandapratibhanda
(commodity for commodity) known as ‘barter’ and those on
Jwavikraya under paiicaras’ika, since these problemsare associated
with compound proportion. Thereafter he has taken up the

1 Cf. the following passage occurring on p. 70 of the English translation
of Ganitasirasarigraha:—

“The Mula variety consists of problems wherein the numerical value is
given of the portion remaining affer subtracting from the total quantity certain
fractional parts thereof as also a multiple of the square-rcot of that total
quantity.”

2 Cf. the word wilomakriyd occurring on p. 67,

3 Aryabhata I styles it as anupdia,

4 This literally means three »@s'ss (terms). The Prakrit word rasi
occuring in the 747th siitra of Sthdna quoted on p. XI, may mean rules of
three, five, seven, nine, etc. The word ¢rairds’'ika mentioned by S'ripati on
p. 69 ocours in the Bakhsali Ms., in the Aryabhatiya and in several other works
on Patiganita. See Datta and Singh, 1. c., p. 204.

b This may be translated as compound proportion.

6 This is known as the *“inverse rule of three”; for, herein, the proportion
is inverse.

.. 7-9 All these three varieties may be styled as bahurds'ika, the word used
by Simhatilaks on p, 75, ' '
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topic known as mis'vavyavakara, and has dealt with various
problems on interest. Before we refer to some features about
this topic, we may note that S'ripati has used three terms, viz.,
pramana (argument), abkipsa* (requisition ) and phala (fruit).
Usually we find the word icchd used for abhipsa.? Even Arya-
bhata IT who has used® mana and vinimaya for pramana (the
first term) and phala (the second or middle term), has used
the word zcia (the 3rd or the last term).

. While dealing with the topic pertaining to interest S'ripati
has used the terms mila (p. 83) and wmaladhana (p.73) for
‘principal’ and £alantara (p. 75) for ‘interest’.

As regards problems on interest, it may be mentioned
that even in the time of Panini*, interest seems to have been
charged on the money lent, and that different rates prevailed
amongst different classes of people is borne out by Kautilya's
Arthas'astra (R. Shamsastri’s edn. II1, ii, p. 214)"

It will be interesting to trace the origin of different prob.
lems® given by S'ripati, but I have to reserve that subject for
future. I may however note that the problem ngen on p. 41
tallies with ex. 25 of 7visati of which the origin may be
traced as far back as the Arthas'astra. Furthermore, the
problem given on p. 70 (v. 89) is same as that given in 7¥is'a#,
except that thereis a variant vada for dhamam, and that the
first problem given on p. 74 seems to have been adopted from
Tris'ati (ex. 38, p. 17)% ‘

1 This word occurs on p. 68 in v.86. Herein we also find its equi-
valent samicchd.

2 See Aryabhatiya, Brahmasphutasiddhanta (p. 178), Tris'ati (p. 15) and
GanitosGrasangraha (p. 58). Cf. Datta and Singh, I. c., p. 204,

3 See Mahasiddhianta (p. 149).

4 See Agadhyayt (V. I, 22, 47 and 49).

b Cf. Datta and Singh, I c., p. 218.

6 I have come across two articles in this connection:

(i) “On the origin of certain typical problems” by Smith, published in

“Amerma.n Math. Monthly” vol. XXIV, No. 2, February 1917, p. 65.
’ (ii) “Typical problems of Hindu Mathematms by Gurugovinda Chakra-
barti M. A, B, 8Bc. published in “The Annals of the Bhandarkar Oriental
Research Instltute” vol, XTIV, pts. 1-2 ( Oct.~Jan., 1931-33,) pp. 87-102,

7 For its translation into English see Datta and Singh, 7. c., p. 207.
8 For other details see pertinent foot-notes of Appendix I.
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I need not dilate upon the outlines of Ganstatilaka any.
more, since these will serve the required purpose. So I shall
now say a few words about the author and his other works.

S'RIPATI'S LIFE AND WORKS

Very little information about the life of S'ripati can be
had from Ganitatilaka. From its verse given on p. 6, it may
be inferred that he is Makes'vara or S'aiva by religion; for,
herein he has referred to Mahes'vara. This inference is corro-
borated by the fact that in the 2nd verse of Siddkantasekhard’,
he calls himself “the best of the Dugjas (Brakmanas)”,in case it
can be safely assumed that it is the work of Gandtatilakakara.

Ganitatilaka is silent about his parentage and birth-place.
At least some information about his parentage can be, how.
ever, gathered from a verse occurring in Dhruvamanasa
composed in Saka 978. There it is stated that he is son of
Nagadeva, son of Bhatta Kes'ava, and that he composed this
Jyotihs'astra in Rohinikhanda, perhaps his native-place. In the
beginning of Jyautisarainamald® alias S'vipatiratnamala, S'ripati
has mentioned the names of Garga, Vardha and Lalla. From
the introductory verse of Jatakapaddhati, we learn that
S’ripati composed this work at the request of his pupil or
pupils. This leads us to infer that he had at least one pupil,
if not more. ‘

This Sripati is an author of astronomical works such as
Dlikot?®, a karana—-grantha, and Siddhantas'ekhara. Heis not only
a celebrated astronomer but also a famous astrologer as can
be seen from his astrological works Jyautisaratnamala and
Daivagnavallabha. He seems to have flourished not earlier

1 This seems to be based upon Varahamihira’s Pancasiddhantikd and
Brhatsarkits, Brahmagupta’s Brakmasphutasiddhania and Lalla’s S'isyadhi-
vrddhida,

~ 2 This work has been published in A. D. 1934 with English translation
and short notes by Mr. Narendra Kumar Mazumdar M.a, in the “Caloutta
Oriental Journal” vol. I, pp.286-299, Several verses of this work occur in

Siddhantas'ekhara.
3 It deals with solar and lunar eclipses and is elucidated in the com-

mentary styled as Udaharana. See ‘Descriptive Catalogue of Samskrta and
Prakrta Mss, (B. B. R, A, 8.)" vol. I, p, 81. R
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than Mafijula’, the author of Zaghumanasa®, a karana-grantha
(932 A.D.) The exact date of S’ripati is not yet known;
but it is certain that he is in no way posterior to Bhiskara.
cirya® and that he wrote his Siddhantasekhara in about
ro40 A. D. Herein he has criticized the unique doctrines
of the Jainas regarding their conception about two suns,
two moons, a double set of stars and planets and the pyramidal
shape of Meru.* '

WORKRS~=—
(1) Dlikotida-karana (S'dka g61).
(2) Jyautisaratnamala alias S'7ipativatnamala’.
(3) Siddhantas'ekhara.
(4) Daivajiiavallabha.
(5) *Jatakapaddhatil

1 He has been referred to and even followed especially in his method
of finding the precessional rate, by the great astronomer and mathematician
Bhaskara.

2 Thibaut observes in his introduction (p. VIIT) to Padcasiddhantika
that this is a compendious astronomical treatise which does not set forth the
theory of the subject at a comparative length as the siddhdntas do, but only
supplies a -set of concise and often only approximately correct rules which
suffice for the speedy performance of all the more important astronomical
calculations. . .

3 About him Spottiswoode has observed that he is the most celebrated
Indian astronomer. His birth-date is 1114 A.D. At the age of 36, he
composed Siddhdnias’iromani divided into two parts vin Goladhydya and
Grahaganitddhyaya and having Patiganita and Byaganita as its sppendices,
He composed at the age of 69, Karanakut@hala, a karana-grantha. - Bijo-
panayes which is a short treatise on the corrections of the moon’s place and
which is quoted in Vasanabhdsya is also attributed to him by some but this
is doubted by Mr, Sukumiara Ranjan Das, who is at best prepared to consider
it as an appendix to Siddhantas iromansi. .

4 See Maxmiiller’s “History of Ancient Sanskrit Literature” and “Indian
Historical Quarterly” vol. VII, p. 140.

5 Madhava (8'aka 1185 ) has mentioned S'ridhara in his commentary on’
S'ripati’s Ratnamdila.

6 Jatakakarmapaddhati of 8'ripati has been commented upon in Samvat
1673 by Sumatiharga Gani, pupil of Hargaratna, pupil of Udayaraja Gani.

7 R'ripati is quoted by Rama (17th century) in his Kautukacint@Gmans,
Ses “Descriptive Catalogue of Samskrta and Prakrta MSS”. ( B. B. R. A, 8,y
vol. 1. Heisalso quoted by Kes'ava in hia Jatakaepaddhati. Ibid., p. 117,
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(6) Ganitatilaka'.
(7) Bijaganita.
(8) Dhruvamanasa® (composed in S'aka 978)%

SIMHATILAKA SURI

Simbhatilaka Siri, the commentator of S'ripati’s Ganitatilaka
has mentioned in the introductory stanza of his commentary
that he is a pupil of Vibudhacandra Gapabhrt. In this work of
his, he has given no other hint about his spiritual descent. All
the same, from the colophon of Mantrarakasya which seems to
be composed by him we learn that his guwrx Vibudhacandra
Siri is a pupil of Yas’odeva Siiri.

At the outset of his commentary on Gandfatilaka, he

has mentioned Kundalini Devi and another Devata probably
named as Sahliada.

There is a work styled as Vardhamanakalpa whose author
~is named as Simhatilaka Siari. There is another work viz.
Bhuvanadipikavriti of which the author bears the same name.
But it remains to be ascertained whether these Siris are
identical with Ganztatilakavritikara.

WORKS ETC. REFERRED TO IN Ganitatilakavrtti
Lilavati—

Simhatilaka Stri has referred to L#/avafz on pp. 9,42and g2.
From this it is quite clear that he neither alludes to a work of
the same name composed by Nemicandra* (990 A. D.) nor to
a work viz. S'ridharacirya’s commentary on Nyayakandali, but
that he definitely refers to the Patigapita, a part of Sidhhanta-

1 The existence of this work is now no more a matier of mere inference
to be drawn from its being quoted by Munis'vara alias Vis'variipa in his work
styled as Lilawatwivrti. The reverse seems to be, however, the case with
Bijaganita referred to in Lildvatwivrii, For, the source of its Ms, if any,
remains unknown. See Dixit, p. 315,

2 Maiijula’s Laghuminasa or Brhanmanasa seems to have been utilized
in composing this work.

3 There are two other works viz. S'ripatinibandha and S'vipatissmuceaya ;
but, whether their author can be identified with our S'ripati or not remains
to be ascertained.

4 See Guerinot's Hssai de Bibliogaphie Jaina (p. 403),
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siromans® of Bhiskaricirya who completed this work at the
age of 36° (i. e.in A. D. 1150 ). This Bhiskaricirya has com-
posed also a commentary called Vasanabhasya on Grahaganita-
dhyaya and Goladhyaya, the two sections of Siddhantas'iromand.
Besides these, he is an author of Karanakutuhala®.

That many mathematicians have exerted themselves in
commenting upon Li/avati* will be clear from the following list
of commentaries mentioned by Dixit on p. 252:—

(1) Gamitamriasigara by Gangadhara composed in
about 1420 A. D.

(2) Vretr by Mosadeva composed not later than
1473 A. D.°

(3) Udaharana® by Vires'vara.

(4) Amyriakupikaby Siryabhatta composed in1541 A.D,

(5) Lilavatibhasana by Dhanes'vara.t

(6) Ganidtamrtalahari by Ramakrspa composed in
1688 A. D.

(7) Lilavativivyti by Muniévara alias Visvariipa.

7Tris'ati AND 1TS AUTHOR S'RIDHARA

This work well-known as Z7is'atikd and referred to by
Simhhatilaka Strl as 77/s’azin his commentary ( pp. 4,9 and 39)
on Ganuatilaka, is a Patiganita composed by S'ridhara in

1 This is published by M, Jha in Pandit, new series, vols. 30-33. For the
study of this work, Cahgadeva, a descendent of Bhaskaracirya, founded a school
in A, D. 1206, Cf. Epigraphica Indica vol. I, p. 338 ff.

+2 Compare what he has said in Goladhydya:—
“rrgordadl’ o PREHHTITHI S AR |
TEGURERTI w1 Ragreafraaolr WRm: 0 we 1”

3 This work also known as Grahdgamaekutuhale and Brohmatulys is an
astronomical treatise in ten chapters, It was composed in A, D. 1183, Cf. Duff's
Chronology (p. 139 ), Thibaut’s dstronomeie, Astrologie und Mathematik p. 60,
Dixit pp. 246-254, Winternitz, Geschichte III, p. 564, Bhandarkar Report for
1882-83, pp. 26-27, 1. O. No. 2925, Bodlin Catalogue No. 1530 etec.

4 This was translated into Persian in A. D. 1587 as ordered by the Mogal
Emperor Akbar.

5 There is a Ms at B. B. R. A. 8. dated 1473. See its “Descriptive
Catalogue of Samskrta and Prakrta MSS.” vol. I, p. 91.

6 Terein are gquoted Ganitakaumudi (1357 A. D.) and Laksmidasa-
mis'ra (1501 A, D.). '

7 He has quoted Amrtekiapika (Ganitdmriakipika).
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Sanskrit.! According to Dvivedi’, it contains 300 verses in
the Arya metre and hence it has this significant title.
This 7vis’ati deals with ankaganita and fksetraganita as well.
Herein we come across several terms such as stambhoddes'a,
pratyutpanna® etc. not to be found in Li/avati. The hemistich
beginning with 9« wavEy: of S'ridhara* which is quoted
in Gandtasarasangraha (i, 52, p- 6 ) cannot and does not form
a part of 77is'afi as can be easily seen from the difference in
metre. So it may be that this hemistich belongs to some other
bigger work of which Z7is'ati is an epitome. Or it may be that
this belongs to the Byaganita of S'ridhara who is referred to
by Bhaskaracarya as bzjaganstakara. There is a work named
Jatakapaddhats’, the author of which is also named as S'ridhara
and which is commented upon by Kesava in Saka 1418,
Nyayakandali composed in Sika 913 is a work of some S'ridhara
born of Abboka, wife of Baladeva. Sudhikara Dvivedi opines
that he is the same as the author of Z7is'atika. Competent
scholars may ascertain 1f these S’rldharas can be identified as
Trisatikara.

Our author S’ripati seems to have closely followed 777s'af,
and it appears that he has borrowed many things from ik,
Three examples® of S'ridhara have been expressed by S'ripati in
different words, and in some cases details have been somewhat
modified.?

1 This work has been edited by Sudhakara Dvivedi in A, D. 1899, Benares,
and has been printed at the Nirnaya Sagar Press, Bombay. Iis rules have
been translated into English by N. Ramanujachariar with historical notes in
Biblictheca Mathematica vol. 13, No. 3, p. 203 ff.,, (1912-13), See Dutta and
Singh, Z. ¢, p. 250.

2 He makes up 300 by counting the solutions as 120 verses, Otherwise his
edition contains 180 verses,

3 Woe come across this term in works of Brahmagupta and in Gaenita-
s@rasangraha. For the Prakrit equivalent see p. XX1IV, fool-notes 5, 7 and 8.
4 See “Descriptive Catalogue of Samskrta and Prakrta MSS.” ( B. B. R. A,

8.) vol. I, p. 78 and Colebrook’s miscellancous essays (vol. IL pp. 422, 469
and 500),

5 Cf, p. X, foot-note 1,

6 See p. LXT.

7 T am told that there is a MS, of 7s'ati belonging to Sheth Kasturbhai
Lalbhai whersin are noted letter-numerals up to 10,000, Even if this is true,
I cannot say definitely whether this is the same work as the one described,
unless I got a chance of handling the MS,
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“Sithhaklaka has refered to some work on p. 85 1 6, but I
*am not at present in a position to ascertain it.

Now I shall say a few words about the critical apparatus
used in the preparation of this edition of Ganifatilaka along
with the commentary. It is based upon a single palmyra Ms.?
written in bold and legible Jaina Devanagari characters with
prsthamatras. It consists of 172+'1-2°-171 leaves. Of course
the last two leaves which are blank* are not counted here;
otherwise the total number of leaves comes to 173. The size
of these leaves varies from 13" by 1. 4" to 14.9" by 1.5".

Every leaf is numbered twice, once in the margin to the
right, in ordinary figures , R etc., except that g is in the Jaina
style ® and once in the margin to the left, m letter-numerals®

such as aﬁ} } %, 9, %, W, 3, &, &, 9, o, §, C, F for 2,3 cte.

=

Excepting the leaves 1* and 172" which are blank, the
rest are written in black ink on both sides with 4 lines, each
containing 52 to 57 letters. Leaves 60’ and 61 are practically
illegible, owing to their being smutty.

This Ms. presents an appearance of the work having
been divided in two columns but it is not so; for, a line of the
Ist column extends to the second. Each of these columns is
bounded by three lines in black ink. A string runs through
the space between the two columns.

This Ms. is placed between two wooden boards sufficiently
strong, durable and 15.4" by 1.8" in size.

1 T am led to believe that there is no other Ms, of this work available else-
where, for, I have received up till now no reply in connection with inquiry
made by me in my article “ A note on 8'ripati and his Ganitatilaka” -published
in ¢#The Indian Historical Quarterly” ( Vol. VIII, No. 2, p. 351),

2 The leaf 103rd appears to be repeated, but really speaking the 104th leaf
is wrongly numbered as 103rd, the following hence numbered as 104, 105 etc,

3 Leaves 37th and 64th are lacking.

4 In spite of this I think, the present work is incomplete,

5 For full details of the method of expressing numbers by letters, the
veader is referred to Dr. F. Kielhorn’s Report on Sanskrit Mss. published at
Bombay in A. D. 1881 and also to Pandit Bhagvanlal Indraji’s article published
in Indian Antiquary vol VI, p. 42." He may also refer to my Appendices
ITI-IV published in the Descnptlve Catalogue of Jaina Manuscripts (Govt
collections vol, X VII, pt. II),
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Leaving aside the fact that for sapfavirs’ats we have thro-
ughout saptavims'ati' and some slight mistakes here and there,-
this Ms. is fairly correct. At times we come across a few cor-
rections made by a scribe; so, on the whole this Ms. is reliable
and that is why with the help of this single Ms., I undertook to
edit this work. This Ms. contains both the text and the com.-
mentaty, the former written in verses® and the latter in prose,
both of which are in Sanskrit. This Ms. begins with © & aat
gracura® and ends with w3 1, and that the nyasas are given
at times in vertical lines and at times in horizontal ones. It is
in a good state of preservation, though a portion of the first and
the last leaves are in a fragmentary condition.

The age of the Ms. is not mentioned, but looking to the
fact that palm-leaf Mss. were not mostly in vogue after the
15th century and that the commentator belongs to the 14th
century, the age of this Ms. may be looked upon as the 15th
century as the earliest limit and the 16th century as the latest.

PLAN—

As theentire work is not dividedin the Ms. into chapters
or any other sections which could have facilitated the reader
in comprehending its contents, I have given a table of contents
in Sanskrit. Whatever appeared to me to be superfluous has
been placed within rectangular brackets [ 1, while what
was to be suggested as an alternative or as a supplement has
heen indicated in parenthesis ( )-

The portion commencing with & szar given in the Ms.
on leaf 122° and printed here on p. 62 ought to have preceded
the @=as=rdt etc. written on fol. 120" and it is hence so printed
on p. 62.

. I have given three Appendices in the end: (i) Examples
and Answers, (ii) Tables of Measurements and (iii) Sanskrit
words and their numerical significations. Out of these so far
as Appendix IT is concerned, I may state that not only the

1 This word has been retained in v, 13, p, 3; in other cases it has been
replaced by saptavinis'ali,

2 These are not numbered in the Ms. _

3 From this salutation it may be inferred that the seribe is a Jaina or that
he has transcribed this on the basis of a Jaina Ms,
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tables recorded in Ganitatilaka are given but some more from
several other works.

In the end, I may mention that it affords me great pleasure
to record my indebtedness to my friend Dr. Bibhutibhusan Datta
for the matetial help I could derive from some of his excellent
contributions in the mathematical field, and for the wvaluable
suggestions he made while going through the proofs of this
introduction. I have also to offer my best thanks to Sheth
Mohanlal Hemacand Jhaveri for his having lent to me the
palm.leaf Ms.! above referred to. Furthermore I am highly
obliged by Dr. B. Bhatticirrya M. A., Ph. D,, who most
willingly included this work in the Gaekwad’s Oriental Series,
and thus gave me a splendid opportunity of editing a work on
Mathematics, a favourite subject of mine.

Bombay. HirarLaL R, Karapia.

Bhagat Wadi, Bhuleshwar,
bth May 19362

1 Tt is not now with me; for, it has been ere long returned to him,

2 Since then, some additions have been made while going through the
proof-sheets.

10 aifvre



Jain Education International For Private & Personal Use Only www.jainelibrary.org



SISIED

‘TSt TRy |
e et o, sy gerAe 1 g
ntataery—

AAFIRER - AR RIESRINTg:  TUEIaaaTiat
TREteReTRsd wr  sfarEdmtaeEema /il
TAGHT TR T TEITESIRAA | o TERTaaaiee:
agRaEal ¥ R el @Ry T k-
a1 ¥ hfReRresaifcdem | ageaid & ogd mER
T TTFUAR | O IUERAH RS- a6
AR TeTREEE:  TEad, Tl R, SRR 6w |
JEAAE TUNAT TG SR [ide fergage

T 7O | quArE, aE v qutaw aeesaite e
WEFSAMIATG F&an g&wE
TR —

TR ReRREat sheRamaat frdgsRasg-
ROFrIAan IoE 7 N TG RSN Tive-

§ Siegat SHAATeTaRalE afgararTmEa) ) ,
R GEEAR qa—gEY (2. 9,%,9°,9%,9%,3%,R9,39 {,ve, ve ue,cy
e, e ) (39,64 ); TRAAT ((R97); T ((%,¢,95,38,%9,%%,4¢ );
FTRE (9-%,9,99,93,314,32,3%, 35,76, 0%, 49,485 3,4 %, 98,09, ¢ 3-¢3,¢ &,
20 ); SUEAST ((G¢,%0 ); AMumagREa, ( ¥§,¢R ); awREy, (w3 ); Qg
(Re ); QaFH ( & ); Zarrefaan ( ve ); saler (s%); sfaEw (1%,3R), g9
ST, (e ); AT (R9,39,3%,¥4,4%,99 ); AnmEasd (3¢ ); Al
(&) afEl (94,9¢,4%,¢0,¢8 ); WWgAT (99,¢0 ); amreafaeq ( §¥ley );
FEeataEr ((%,3v49,93-w4 ); Fermer (Ry), aREReE (&) R
(9¢,30,%9,9¢ ); ARSI (3,96,¥3,40,49,5%,9R,9%,3%,¢0,¢3 );
Rratolt (< ); afaolt (2,3¢); @O (9R,99,49,43,4%,49 ); @R (v );
gt (29, ue).

1-¢ QO SeTE afren aiaies Rl o1 g fet demd-
owag agrIeEad, | caendardgfad sega U 1 ar -

“FgET WA TRARK Raeer RS B STy 1




w3 EESIE G

fret Afrefromiarmummiegst @, frg i
FRult aadt g sfrafeomfmnaisensasiea ol sheas:
TEGA: €12 | FAR—gaaTTaTer WuE ARfotada—

“TEHRAAGIY, ARTEAL T |

iweft ‘Qftftend’, safyarafig sTarg 0
—IERNHAT TS AW AT IR} Agam, Famase R
Ramgam, ‘ara’sdnd ‘ARvfleed’ gramee Sy |
et TR 3R e |
ST TS AR R RETaraar—

“ e dpedrEreaTTe: Frae der ARTEAY g
sitefen dfadafmficga”
—OEFIT TS REaTTas g E: | R T T oA
Prart Fenfy |

TY ST AN ARAETIEY SARIEadT 8
frerraec TRaa |

TR ARPERIE T 30 d4ei
A AR, SRR a:&wwmq,
trgrmamEe) R, sEeTEam gitmn, -
A TN g, Sasag e g -

Futy | T AR sfioeftat AR qoem: w R AoD o,

1 “eR AAFFATIRT FeagregTHaEa: |
geRrgsasEta s sfrafeesmei: 1
FRAIgHRaY ggadnt RrguiEn st )
R “NSYEIgEE Fear qa@raRear
TnERes: st qfafEsuga:
TpTARTH qegugaaaiTEd
sfaaas: Reramt #0602 3 s 0
3 e aTAaaEega AR |
¢ AEIRAT frvmAmmadganat endt goresdl DI AUATIES anesar |




BISIEEH w3

g ASHAT IR TGITHATAY PR GAT IR
FUFAT Tefeaay Saa-asae qoer |

7g wuratee®  sfatareResREEaad  qRemes-
TR R AIRgaFa: 7 agia=d 1| ssaq-fsasra-
UgAgHavEamEt Steradiagdr 391 sfrdal g fe-
RERTTTIOTER STET a9 J TOTATGRFAL STTATA-
FEF HAY | AITOEREA AT CRTA s W wwed:

sfraeftat HfrweTT—

Q) HiRifeE woy (8) Nftrafiewy
(R) RgrFaREt () drriray

(R) s (¢) il
(8) TAFTS: () FAMATFOY
(%) STAFRTF (2o) Hrafrag=as”
g wema—

AR aRg fRRE weor wumer | afeeime-
FaRTaranE 37 ErTeIEn e AR qomE e
SaTRTUTEsAIEt TR | qegeaE TR ¥ 9 aar—

“gepgedt qoreTEY, TedsE et w6
T TR, T§E RgwRE qarg i 2 |
THETEALE LATRISHAT-
FaraTTy FREAm |
§ AEEATONR ¥R griakBiwtont aQfae {gra-
At adzas
2 sfiefrogiRitaft amdFm)
3 TEHEEAE B9 sfaRmeiasha, ueg @ segar 9 IR FAErTEE
¥ F@ aART TR 7 foifa
w Y@l WIGHTSAREIE (2. R9v) |
& o RFET GIEETETETEEY 43330 ARST: 14e3 awe FERE
v SeTTEuRRETETAE@ NS R gt ARt
feaRagmamt mw R Rgeaaad sfadial armaiag aem |




wy BLSIEGH

g SFTES L& AET-

Ee TUFEARST g 1 R W
gt —
mmraﬁzra%komﬁaargwirranrqmﬂwraram %i’m&m—

frashifgoammd FaEidd: weg saiRigEe-
TFTRIRT T GART | FET ZIEITEATH FIAT AW STy
TwEdC Smienaamiteiag et arar
ETITIRUATET  [(WE WETETIA0 T TaomETan
HAFAT TEAA GFIRTWA TAITT GRCA: ‘FSFA0 -
AT AIFREE T AQsha | EAA el gEmoy 999 | Tane-
ﬁ{argfﬁtara?rm#’rq. TARAREA] LTI (2,23-R9) | T 7~
qETAT TH4: TERIRY STRTIUTA QAT srt?ﬁ%tswr?: TrftarE-
ARrENER GuEl Qe SR aftw | siraremod:
qufiar Hreraddt 17 eagsaEengEiat sagerrtaiizmay |

ST HTST—

AR aiAET w0 T Tgaiaranae
1o frafRtfeRd sRstiaRyn Fakewead 36 |
- A (A —

“rraRauergEesn Rard”
qa FASAmagEATRAnG A qute q@i o
ATiEgsEar 994 |

SAFAZ T —

BN e b e Sl ) I CEIRERTUIRI A R (o
gifEsTRTEEe s, TaiR—Q) s @ -vv),
) o (AL 1Y), () Ao (AN - 22, (8) Fge

1 agRrarRae] sedsTaeRon FREr arogeragmaret gg-&mév-am
AT aEarEEEt (2. 9o, 1¥, ¥o ) | @ HFERT SAFIZAT AW, GEH

sfiqireg wroifEY 99 w1 Jswai “Descriptive Catalogue of Samskrta
and Prakrta Mss. B. B. R. A, S. Vol. I” asgw@ g=a@ 9w 9701

2 NI TEagaa 1
y CANMAGTT ST 99, g9 gaEAmIsHshy gedr a8




ELSIEGH Wl

(&Y. %), (%) TR (A -22R), (]) Ao (&N 1-9),
(9) dawmte (R 1-%%), (¢) SwEme (| 1-39),
(}) WEwe ([ -uw), (L) aFfame (W 1-Re),
(20) MimgeniRme (&1 -37), (R) aFdRBEEe (W
9-20), (23) Tregqe (B 1-8¥%), (2») gEhEnTe (Y. 1-99),
(2%) waTe (A1 -rQ), (28) T IR (Al 2-23),
(29) FETe (A1 -%%0), (2¢) Mamde (V. 2-2W), (2R)
@’ (Re) =190 (1, 2-8R) | 9 T T N G2, IIF—
HergeremTan e RgIaTE-
ST RNIEAS IR |
farresT R RSy
T AR 9 A 0

SEIATISTEALT: FaT

TG e Rgeasn |
sasrag g sTTERETd

Hxfruter: agedsermazgmmg | R 1

Hiffeferghiot = —

TEfeFR" TN AR @ Aihtetesam =
FA4 AT ATIAMEAN  Sgwdal gud 3w gerewR
fradAeT TRETIATET | TS| AR
ARTTTEangai Aeasin qRErmta | Sreadataaia
AFCSEEATN  FiRtaRam IR famaRan ogw
qHTY—

“hfvgrammg e AHfGzfewaifieg)
‘Frarer’ gvm afed Rgay e Raaeg 00§21

9 9@ U7 ggIRER am A RRRwawmaR 9 @w, feg |
IR gRuFEme ekt —

“Zfr AR ATz YRR SagTSTHTTeE? suwEl Hah-
o wamH  Jgaat “Descriptive Catalogue of Samskrta and Prakrta
Manuscripts” & @s9%@ a7q@ 9qA@ FWee -2 @@ g9



wg BSICEL

FTEUARTTY SURTaEa |

WIFTEIqSTeRTAr 1 Aagariag | &3 W’
. B IR R EEC R IR | PR R i G R B S e ek T B
AqOrSEE [ U

EARIATAA ISR FTTQ TTAAE ST TagT: 1 qra |
‘g’ TEBSH fzieRam @ a3, g 3 oy
frar SrmrraTatEieTsrergi T g

gardrRgfafae feesl am a3 | GRE
nEgan: faeiesaya w3 aiea T Afd Rolas eaey , Tqemt
I gIEsy: |7

TATISRIN: TEN AAUTCEET T QIR
gZREASTIR Afdretaenaiin | A ATZEATSET T~
ot sfefgar g Saar SaTrmfieday segdfa |

Mg iesadot Hidatr—
() wivR@wIR: |

9 Jgzar SasRdraremiEsaE g (30 we) |
R FIETPAFERREER(3 ¢3¢ )TE N SqadFEmaEsT gm i SR |
3 GgEAdt SURTIFFATANTEFTeR Maffaat gafi—
“qEfiieETaT R aE), qET GUEIS g W |
feufirgaeanacaiiaaa:, faffEeiaess oo s e
eIz ArgATT—FCIZHGH TS |
siafeq TN AAT—TRFTTIE: N U
Fenftrg: g Py, fie Asfimadadidy |
qrIRd 49 S B, sNai data e Fai e o
Anf BR[A 301 gaNEg G NGX
A FIS @ A IR aHEEEe WA |
A T W FNAEGA R TR,
FART IEIREer &d g@ fag 0 s
At R shar—yg et aidar
ATRTETER:, MaRAEIFS 0 30 W
¥ FFERI TR AT T ERARTRar SRR TR e THEI A
1 SgerATATRUE S T AfEtierafeiEradn o adw R
¥ s\ &7 ST AR ar o




TEAAT v

(R) #SEE ‘Fremdr IRy |
() TR | |
FrartAermenRRAReiraaasTaet ahmtres-
T ot it Rrewadet sl sgu At Reme
AT TRW T e | iR RresaRieTieteres-
gt A e sfefyan, swR-Q) dfrwram Raeh

3 weRECIEIRENRgTa-g et 323/A. 1882-83 3R wwEw
g | a IARYE SPE a—
“N g ll
JEATET AT GCAERTETRHNE |
4=ge TEASIT g ag IR 0 ve U
ATHIIE FAIRIAGSSYTATETAT |
% Ay 3 GRATNST 0 ve
FUIMIY TEYAGDIINAT AASSHYTI |
ATEATAATTI BRaafz ffa n v |
R ARFaTFaRRaTeTaiEy Iy daReTrs:

A 7 787 ARFIATTITE
sftrfrrgaagay 4= axAtsfaEm: 09 0
e feequ—

TR RE SRR, 39 | TANARETIERE OF -
SIS A | STATATEAT  GGIAETIRTH 9g(2) =l () agrE:
FeqRg e S ) RRNaET: F 1 5. 4e e 9o NRw N &

UHTETRIAAE: | A GRS SR §5 agAm R
RN T IE G N Wl TEATIETRE S 99 o 1583 | a
qEATG S AT g 4T VAT WA q1 SN AR a1 q9% g o G
FEaS Tl S AR @l | S™Ed aygeeed 9 a5 -
AR RAsRER: 0 F. 9o ot 9§ 07

R ARSI AR CEFEESTHAT G FA o awANga 3
& A s (3. <, A wR) gi afggread Ant sfraoot RENseR @ w @
w1 g8 weaed eifRad aff A garEad: v aaEaEgEET 5N Gl 1
ﬁﬁa&ﬂ’{[ﬂa‘:?ﬁﬂtﬂ&q{a ARSI TR T TSR |
o wif 2 @ @ I TgT aeEew fiFaEdcamt aor J5gal dni
MRS TTEEEN: 9 33004 T3 9w, 7 o afd daga virem
TEIRATAOTAEAEN0 FAFIEACRE s sfraq: se@ar oF a8 o
s skt Rt vhra Aot qreggraardaar <93
ARHSRK | FqTAFFI AR G @ @R g FAd aereat gag )

3 afgﬂﬂﬁg—%smﬁx%ﬁ RergaaRuR®d o o/t wvaimsgeraia

99 afire



wé ELSIE R

(2. 8, %, 2%, 29, RR), R) wrerrarmfar et (3.
R, ], ¥R, ¢, ¢o, ¢R, RR), (}) I (T, R0),
(9) sreftardy (3. ¢v), (W) GFEAWE: FAT TIT (T €4)

o WEwee AT FEan asgea AfTidwer o3
FEIZTAIRT Ty Teqid qgfed sfnongraamge-
G ESIEE IR BRI G b e | T o o ok W |
geftyeal aHtaa: | 99 SR GRS MgRAaAr Rar
1 AATSTAASTZ ISR @S gqaeg af 9 qaq-
Teg AFRTUGT: IRAAIRT qEgaw R arefafiy v 4_%e-
T TRHAEE, AEFOREHT AT AR YAt
fiem Rgagrarfirgaariiaral Qe |

Yqi: w59 g @ St @ divgamata | wan Faffata-
“wear e wRdFaaarEn afee aggd )
RFATZINT AR S 17—
—srRETRAIgRad H agad shifka afins: sweice wdafce
afgaeTsiE



et |

faa: - goE:
AFSEL 9
afear -3
| ?JTF[FITWU%I' 2_—?
FIEATETESHT 2
RN E ALK e 3
HTSTTEICASHI 3
AT ST 2
e GE -3
FSATCTCESTT 3
TREATEERT 314
(1) @l 3—8
() sATFHSA, v
() TER: (TIRTA) ¥—§
(¥) WTHTETCG &—\
(w) = w—Q
(&) T 30
() ==t 7993
(¢) a9=yq 23—
(3) Rremgiay 91—
(20) fusr=aamoan 2¢—28
(12) foesgerse 2q—Ro
(12) FmwmeEm: 29-33
(vz) ferr: 33—33
(ve) frmsigey 33—’y
(34) formam: U—§

(1&) Rrrmaeq (ReaTeg) 28-34



¢o

gl |

R
TRt T
LS ERIE

(1) VTSI

(2¢) TARTETR:
(AR) ARTIFF=ISATRY
(Ro) WRIHITERTER:
(x2) TEGIUA
(RR) TS

(R2) TSR

(%) RegTSTR:
(R4) TSR
(R&) FE@ANT:
(Ry) TATEHETIATN:
(R¢) BrvmETISTR:
(RR) AFTHBIATR:
(30) ST
()’ oA
(zR) Srfirwy
(33) TEURFY
(3¥) St
(zv) =aT=twsittrfa:
(3%) TRTHCI
(3) THHRTIR

R_—3o
3o—§4
Qo—?
Tz
I¥—3%
3e—3%
33—%2
¥e-8Y
¥E—¥Y
8&—¥<
Yé—1o
Yo—4¥
B¥-—-4e
u¢—go
§o—ER
§R—§4
gu—&<¢
§¢—9®
wy¥—<
¢1—CR
CR—CR
¢9—R0
Qe—8R

9 Yeuar ¢ ad g8 I Rakfaa spa ade—
‘e QEERI, TR At



frrargssa:—Table of Contents.

e
Introduction
BESIEEL]) vore
favagfn: ...
nhaRes agfas

Appendix I
w o II

’ 111
afgafer=sy....

3% e

wEF:
I-LXIX
wi—w<e
wl—¢o
1—3R
98-102
103-106

107-113
115-116



Jain Education International For Private & Personal Use Only www.jainelibrary.org



a”mﬁﬁﬁé
IRIUGIGREL @

siftefiergRaresuzfaadan |

$ quy dfqoae )
WETELITEAT—F Fea1 {1 %9 | 4
reguefadgd-gadiimea § 2 W
ffagraznrg-Geritae et |
- aritAlewE I, RET W iR -3,
AFH AT~

arr gaFre sy afgraramraaat EaE—
ENRFA TIH GEI-ATCHEET TCH TUET |
FUAM SE=TIeREA-TaRsgaT aftme aftg n W’
X7 AF IgY I T afpgetma aed qmiik a
SIEATR | EATEHEEA AT |
qiqTIr— %

a9 REmETRE TIRFRANGE T ayaEat
QI TTAE—
Th EIRATTTAT T ¥, GTHAUNETA T S |
e g WA T RE-TNged TIHaE w1y 0 R
fredass T ATEAS, TE: AYISTAATT AT
g g Rt & g, 7dvas ena R gz

—Z

ZUT WIS | IMRE-TE ¢, T Lo | HH T FIYWN ST
79 | T4 §47 | TF Qoo | TR FFITT | ATHY, AT Qeco | TR
FATIEY T AFI-GT TTEN, JAT Loooo | TR FFATTH &g
Qocooo | UWH: §Z FFAMM FIA-TT YN Looocooo | TH:

g WgE.| R W@l | }—% STSORE |




R QI GIREET [ #frafa-

A AR R Loocoocoo | TRISH FFMM IFE—qTRR:
900000000 | TFHl T g&:qrﬁ g -REgd Qcocoocoooo]
TH T TN GI—REATH Lo 000000000 | TRTFRT TFATH
ﬁ@&"mﬂa&ﬂzﬁq 900000000000 | THI FTW I W~
¥ GUA-FAREFTY 000000000000 | THRFNIT IFIN T3 —3T-
FIRBY Looooooooooooo | BFAIRW NN TET—HIERIE:
00000000000000 | TR IHIY ?{I\:mﬁ' Q:iﬁ-{qﬁfﬁﬁﬁ
0000000000000 00 | TH ey wqrﬁ Wéﬁ'—aﬁfﬁ;‘]ﬁ{[ﬁ
%0000000000000000 | TH: YT i&;t{[ﬁ‘ q{[@(f(%)ﬁﬁ@[ﬁ-
1o §ZH 00000000000000000 | WINFA WSITEATET WIl~q |
AN TS TN T T TR IST8TY |
AT FIESATTAETA TAAE—
BT RTRRN TGO T- TR Ro HIRROHRITTR |
QU U STFEHASTY, ZFAHT & SrEarnd TRl
v quRed: |
A GINFIZAL AFFIITAE—
Tieg frsrragaia seir-rehninie sRey |
TR AEAYR 97, sArEanTeaE gIugarn | @ |
gefEaEh Feqe-gadagga Fa-agla | 3§ wEEg
0 Y HAATENASTIHTH TAHE—
fasramEt gaet g, wftaider geh gata |
9% frech garhe A9f, gETsT Ag=TATRIEy | &
AY FANEAIFTHCR ITAR—
TgeT AT TGHRAT, ATCTAT ALIHEATAATA |
e A YRR R IgeT wr TRt amd e ardiel
Tagiiatae: SRw | J9 weg | wREET TEEART T
Jq EHAT A GG S | T ||
AT YASTIT TEFIFF AT TAZAABE—
AFT TTAATEGAAT, AT geawmggan”
" g-g wusifn | 4 @fal |




iy ] agfFag 3

qust W TR, Selacal amﬁmﬁ'fasr l

U TAaE, ﬁar(a)a:r ) q'ﬁaﬁramra w

TeIfTAT FUSHTETH, FAr GGl TgRATH |

TAT AT TATAS A, TETCATARrrATe: 0

iy rordRrTETer, ST gfw g =)

ATAAOSWN gatear, qur ah=i gz gmarr:i W

Afsara wEgwla g, daead gramias aEt |

AT gamer ffaw AFRAE, TarEHE aferuier
Tt TgEri

= fisfrafafd™g aoEfrs® aftnar ) %

gglaag—

Y FAN ASRFIATTT FOGH IAIATE—

9T |IATE YR RO, AqieweE agfed freer |

uE STEAT—IAT-IT AFRW T97T @I 'zésarﬁ%rﬁrq%f qg-
T AYIAE R (F A 'wrg;zrﬁawrg, AW [T
IS qwmﬁqrmgwr ANIIRAT  JRAAT-SSNERANSTHAT
@ I § FAEA FAM AT TRRA IA ISFAGNSFEAT-
wigEi Hed 97 T SRARWTTHR, agd %W@Hﬁ%ﬁ
Rrdar-Fmr ey |

FANGIENZIGTH TTRH— Y
- WATST A7 Siew raafy: after geawfe

RETEUEE T gaar g | Aot S|
- mETEEr R anm(m”)agm
N TE gy qawmgwmm ek AN ER N

AT AT AARERCT ST T Fftay | & mxﬁ*rqxaﬁr aqe-
TREH ICIRILRIRIG o9k U o || UZH: ‘W 0 T qY, TN
TR gmaEiefyqseafe F srerasRiernat
wHfear | guueT fagrset San 99y & aaeasy fgr a7 S
AT X2 | JRFAW | AU ANSFR_ TTIAREFEITHA

-8 Il | 4 STwRe | & ageRwRa )




3 D GIREE [ sfrafe—

fagraay SAr AT | uaensy 7Y ST 9EEw Q% | eI
gewu fifoar w1 agn qgydl g-af gaaihy ¥ Reg!
wiag ! Sr—aRk s, afmefii a0 swt s )
TE AESENAEAT FsaFRAtgatFH Prad (32%) 1 9
s RADEE GRETIRE 0IRUIRICUIS IHETIIE A -
foar w g qgydenR a7 wag | sN 97 weay | o9 A9
Qoo | ug wgfeafita: mm: |
ARSI~
Y SITFRAIRTT FOOTT TAIAE—
IS ATCTYAT FHT, DT SIS |

A SEN-RATA T A0 TIASTAAGANEIATES STTH-
foaoanr | wysg: qgad | Ahf gaiswgar sRu- s
TEETRT: ANFIAA I R FHO, T LRI NATE
=g FowEad Il waw AaR-RgigeE Aaugenag | 93()

1Ry | wEng TITERTEEE Ty il e |

AN [F TH—

AT HRAFITR-TETE TETTEARTE, |
Ty AT, ol e Amaw ne
AY SATEAT—ITH( oo WITHIPMEE SHUSNET qF
% ﬁaﬁﬁmﬁmémﬁmmaaﬁmmq qqT JIEAT AFT—
AT yITFASRERATIE-Ig Iy e fme 12
qg*rq‘miqraaﬁaei | AEAISR agd Loco UMWY TG
qifdd A9 FsT 8¢ CHFERANFTZAN | TAT AWILATSIG Lo0°
TAW A G Qo0 TITA | T AIHTIIA qHray ||
e TR —

Ay a«qrg@qatraﬁ%ar QAT PR
T AITANE—

e god PIRTETR- T mzam'rr'argam I

SERTT T FATSTSH, ASTAATEY I FeraTiiall’

=R gl |




frfa ] NREINEIET "
T o &Y T RTsT T, GerE a1 we wreess

9 SEA— AR GRTgergwy | 97 7H-qo-
i RQuek seftaimrand ewtEmiazan | guwen afn
Q& quuEfITgREEEr e R Mg ggTeusder o
eftidsT guiEa | seregt fgerd | a5 REmugden
-ARTEAFED: Ut GO T4 UIRgEE-Te-
Rl TR -FAMIAATA TITNIR OIRENT Joree
ARSATTLIAILIN T Zeqrg-qoriq | Sqgearsaard: |
FerRa PRy | SargemT: efttgrReEETganaTRe-
qqA CHETIINHGTT ATRETI POIAT qIAAS T | I8

Ty PTEOR 39 @ AR qNE: OIERES AT

Brar sifed Ear swwenitad v g anad Sravgaa atr
TAESET ASTIARIAT o wREmRrgiisaey aam
FARA-0 19 | 57 &F I &9 QI 32 o
T ETENsIguRE fusr qar mwmasEmimfeg G
FRAT TIFEE r“a;azrzaﬁxmwa‘igm enwEd AT oy your-
AT F=ATE T | 3R AT AII=O7 gork FwsT T TFAR
ATEA TR RERT 937 geared $Aig WAREHETA-
sqmIE! (e AgHtamen T RYUck go & S 9%%-

ﬁ'.

0¥ JAT TRETARIT To & T {3128 | ATNITRINF- 20

FATFAT 74300 HIoR T 094G | Td 931 qg qorwea
TFATAEEIT CRATFTEA o4 aefiea Rdedensgzag e
ARFET JAREURET et anfimg oot wadidagy que-
TS Y | TNAATIAT ZAAYE Fea1 AT O

Faftmafes guitcn o GwgRnstatmisTg e

Y M A QPR FRRI(@)eqs7h w0 e g

0 AT RS FATA THIS SaREHTRm R e aeated
Q (al &

TN AFETACT F: | TIFNHRSA W(Q)IeqsTH HO |

¢ g |




& T RTFY [ sfafe-

QIR TS 1 9(F)=eA17 TAOCIE QURESTH For Al
qAN AMIAZIAE—
TS THRERAN T TUOfaiw: 294cs 7o %
W & g Zo s | afy s g |
v YT 9T 9T maiwi Gl Qitee 1. 3R
raatimiz o997 sareareTasE Acele T, 393 |
- Tqeq |l
RTaERIIEAaTR, ASFIEGEATEALT |
| W STARFAGT R Tearhes |
*©  SE—RATEE FNE, -, a1 €78, AFILATT AN
FI, 97 WS, FH ZET | WSTHAT 7 TNZT TUAEPARQ-
SFHETAT FERIATI[wT: | AT —TH FIITST:, JLET: FIQ qY AL,
JARAT T THAAASESIT qUEA-TOEAT I3-w«d I9i 3
JgT | Y TRy 1 A L¢9eLR T, 99 | AT FA U
W fafddr FEalesEr 3 I ITAmENE R0 0RUR |
TRAGIZYT QEATAEEET a7 JAN [k | AEaisi 3%
o | E e auRegiaaalaman 3 a9 Hag 8’32,
THRINTRIRTT Loococcoog | Eﬁhgﬂliﬁrtﬁﬁi s |
HITITRTE  —
* YRR FROEd I9Y—
| AIT AT TRAT 5
FOTISAT |iA GFEAaS KA |
s aferaaer awit
nfEsrTREEe: aire ©°
M SET—ITIE-gheEr g AR sgeiEEE
e, crBTIRATEIed: | 5 wawd R oty A
F¢ qETOT AN I W EA-ANTASISTRAT ACAI— W HITC
sz T AETEA T snEAEERITRERE afy qw
qyfamueat aEdl AT 839 AW AW | TEArg OF
} @Rl - R AEFT 3 wEWR, “aremn T AR’
i gearsaana |

9




e ] EHIEIEE ©

qoeal g T @vedi B A 9EY 98T T wefernag |
A ARE-agden alTey, TgoEmed | Faag-ant
vy | AT e |l

AT TF—

TIZTN AWIAT AT, FIATSSTATRAT: | g
AT @ TAEAy, FAe FeE afg v’

SIEAT—HTYHT YRET Tl HAReaagaT: Syusssa quy
UFAT AU oA Arivan - Hean gRE a9
-9 | 9T FOIIAT-T0L Jorar aRw@ieyr saakagan
2 0 TEYATIE S | 45 A aeY WEwaTEt awa afdasy v
i RRTE (IR ETE 1<o88 Wi
ST, 1 IR PuIREgi Sghweae agiaiEa 18
AR g9 FoF JeaFREHTREss wand SZIaTIiE | gy
Al wrel TRIEHAHIIRaEET SRRA 1+, T2 MEIag-
fwer R IgiRamad s 9y | T oRAtmey-
aRTafETEAITaEaETe afd aeY SIeTmuaiaaer $9¢e&o
FRO ZIHTA FHIETTE  ANSTHRA AW T @ Braafe-
ggan TIdl cAwity | of @i o mivmedd f{ET s
foa@T AIGTR TUET AW g5 | qT FA@-I§C_TRZe Ao
293 | 2000000008 o Y| FHAIZTH <UL0; LR]ACW0 LR | *
o Rt a9 ) ,

gt i —

Y T qr IAq—

T AMITFATIE [N, Ui gursEseg |

qFTE AT AU AT-PeEIAT [rEAdEEar | ?

STEIT—AIANAT NS T ARSAT A B
Qs frdam qhnssa 2 FAT 72 FAFEAEAR B
furgae 153 CUFIQU & W qLAEEI@IU A | agqr-
TR T UFE aWE CrOsIEaaEans {107 ) gar qageied-

3 @gEL |l R IqAR: |




¢ afhaRiewy [ “fafy-

TR \%ﬁﬂ—figﬂr TAT—TH ragv'ﬁ zr%rer TR A9
3 qERTERE, FHUR JT | T4 5 TS ara R @A
7T, féﬁ-ﬁrﬂquﬂrﬁméﬁéﬁmmw TRITFRAN G {13}

T g Frga S 6, rsmwmmawrﬁ%&wx—
SFE T {331} | wda gias mgwacmﬂqq ey e
qq 931 %%awraemq A rsrwf@as?m QYT AR
TEHAfFRTTeRTE ChiiweE au {5 R a%ﬁ
T ﬁarsraargmqqzqﬁm FATNST BT 0 T T T
qgﬁiﬁ(a Tl ETAtEEIRsTaE e (,11) q@e
%o IR, TfAs At 51z 2R A4 98 rwog aa gura‘mcen FT~
gred B sy at amzefe el samden { 15 J T T
ArorgwieaE fAgy | qq A9 Bl qwﬁaraié\‘wrﬁq, z-
FfreaT RerdRed: | {15: || qewda ot Ry s

I | T T T 79 & Feav iRy aRefm: {q 35 }

* RSTATAL T EIBCAEIL| TRIfEREgASAAL frier-
Rt aEe TefiaREsn TETARaIR: 648 37
TATA FOIEATAE—
‘rwﬁ&ww—gw =
ST T—TT qﬂrai TN TEY Tad AfveT uRe quw
Re gqa—aﬁwﬁr%arga fEmaaha a:’ﬂ TAET: | O qea-m%w
FUA (5FA JHEA TAT 97 | Ja0T EISAT BrFasqie o2 -
I ARFSURAE (-0, Tq—Frgmn: qu s exEafed
smmwwwwawwa T TATFSITRA IR T4~ TR
FRAAGIE TaT T T |

v AT JAT FOHE—

cm'%:qmzl%ar W=eN
'zrrtm—@«zrr—amr Y ST, I SR EET AT qA-
AR H —mitm. ST, qsxr—-—agwmirmemmm A
FIEIA T | AT PRARHIIRT T QAR ﬁ*zw

R ‘guidear’ s skl | R ogwsR




i TR ]

draraat (aRwaEs 2 ¢ ) ‘el FReesy, aEs-
s ranan” safaftag | an St @it B Q)
“gregmenfrit e, FeERTIFIIAr Fhar’ iy sgdwog-
¥ | T 9Tt 97 G EGUST A0 TF T 0FAA g, e
Prifidt st vz & | gwﬁxzﬁ' TR fiﬁzﬁ Jrar gET |
qUT WIS Progmay: sgwnaa 9 ag:rarmun qTFd AT
BT, G T gy entnelagia vt T o, ad adl |
gur et aETa 9ga woaE— s Trigaamy
" | ETRFSANAIE Fea AR rzwmﬁ gyt wwmﬁmﬁ
nva:ﬁznﬁ | Q2T A9 GHIE -0 FA | TEIEE WA a@- -
g srgernaf wgfefy oy auarfad mﬂf:rrfima”’sm ffae
vt AR AT | aairireqrgqra@wmql TAT AFE—
TRTEAT AATFATAT, GITAAT FA K |
FreaAtETa—taraer Traer 9 | R’

FTAAIT SArEIT—QIR(ZIBIHIEIOICI]ILRIORIRR | TEHTTEY-
wiaTsdd Pt w ag feofrraiy)e T ag-
557: | STY-TSIFN FAW CFAAW 79 Neg vtz sgémg
TRATIITT  FIIRATRRATITRDGOH T 997 G0
Fah T AT AEEN GRS CRATHT TEFTQEEEn
T TRAAIEA | ATAISH URIRILRIRUIZEIRRAIGBICUL8Y] R
4L¢RICRRRIRGUER| T asfaf: qwm: |l

TNGSH—~
AT TG TRFAFNRII ALATACT FOGA TAAE—
T AT Aaw 95a: 93w
exﬁ-garmﬁ'r%:r G i’rsrq \ R
ugat T wener ﬁrmw
st gpied gl agtea 0 0"

e —aRAREETI IR RTI EY e

R]4&R aRAEar Fafa fvd ad gfy smaa o Aamwag

-1 ftatEayl Brag@EsEm fEm | 3 o9l 8 aueaia |
3, Tfige




% TRy [ sfrafe—-

g wgar awrsy Rewwmma@eg® ant fwe gty i
QAT AR AIRGAT WRWISSTFAT, TI-TH T THFR
A Tk FAET-qrafEar Ui REUEQ AEUTURRT AT -
AFSYUT JWY ITFY FFRONTA A=A & 0y ﬁigﬁnaér
4 @mngaﬁﬂﬁﬁ:r fEFEdw wIg | ™ AWIOIET A0 T,
Far-fEFar: ggh Raeneage siegaf oa SuR ewaarti-
TEM TRAagf: {0} 199 9 SEwha e % Tl AiEA-
f%&eramcmgr ﬁmmzﬁ s o {33 " wew azeqme
Fla—a3 wgrwmwgwﬁﬁ[ TETETAT AT ST AT
e QAT TRITERI Q&S | AARA_ 9L TEHSGA SARIRIREIC
Y=g (FRRe st A 3 ra%mw TFAIFTAT AT -
FAIST: FIANEINET J§ mgm w@rq, TAIST ansrirérsaﬁam
FIE U qaEaEd Bk %9 I agat siaey R
FEAT qW HFG -1 qaweqe ARy
S EM MEA=ITAA FUm atmgaunateaigy negat
MY | T ag % eraegadena G qEnd T ey,
JZIYAT WA | 07 afy Fhe aRalerniRfaaaRegng
T 1g-q9 Frmlegasyn (83 agfa-Faata aftae 2
qE | AT AH—
R TS TNAFETI, TRE AR aqT 7T |
%mwaagvﬁa-;—mﬁzﬁ%tﬁ RN
S —AIIRRSSII TR BresFgarasart qe-
AFITURSA I | I QLA TARHA, JAINSH,
ﬁiir'%:t aa@uagﬁxa‘i, TFASTAR!, AT ATTIEL, T trm-
R4, oAt -qa a% aw qasa'a‘ra‘r amra;zzrmz TR RGN
ﬁﬂﬂﬂ@ﬂcﬂlﬁﬂ@ﬂﬂ@ CCERT srmgﬁem@rc:rrrq FAAA TEI |
ST THNITEATET G iehearq SWEarrR a3m At 28I’ 2%!
IUIREIBRIGRICULBBIMLCRICEBRIREUES @ TITHA amx{
A URIIBIIGIOICIAIRRIORIRRITGRIR € e8Y &Y TS
% R8¢ AT WEAATTA AT | od W qaoAy

L HgEIl




faefrag ] Tt 22
safaten—
T FOEATAGIT—

AT TAISTAT i ey
fEramifefadt sfauiyae |

FrAtrETy T 9% 4
ATt AT o= =g | Re W

mﬁwwﬁw FeqT
t:ragurrez FEEF 7 |

fiTag T ERgATATE
FRERRTTE R &1 1) %% %0

o*:rrtzrr—-aamrﬁmﬁwgzq% R0 agdien GEsTEr-
o g9 q [@] Brafren aaEalegn: el aan g
q @A MOFIEAE TN A {3} | AR awm Gww
FRU-TSHW: & T @rwﬁrsn rsﬁ;r&ﬁﬂ"f—gﬁtar T9T AT Fgon
GHIERIGEE ﬁaﬁw&ima aftrar gty aEafimd
smﬁzf@aﬁrmaawéi AT {53°) | iﬁl’{lﬁ"w{ﬁf Frrare
R qFEE SR TS AT AR e fra
gftrar SargAtEtas gt s@r a3 | e qasf%maaaq-
et Mear 7 {2337} | AiREAl aRwe a7 aEeym |
EATERd TSR srwqma% (2335} | @ “CRITUREE-
e ar:hsar” g r:m-gm'amaﬁnr gAY Sy T4, AFAR
afRaT A AT | Bl warﬁ FHAY | T3 ARIA FAT AASATH
WL, TET fafear ga: ama:rrgaammr enw?r gAIsTaQ |
9 Rt RIsaen T w7 | e @
FAMWA THAACTHY | (AALAR  CHATFIN™ FRE—T 2
TAAFIRA %L BRRAS a9 MgwATTAT TESAT AT
frean oy sran wwiEahad s | s @y agm
ST figREeet oREEtEEId T Roled | mY  eArty-
Fed MEHOAY qgal Rfgsagmagfigdsaaaa e

¢~ Sonfde | 3 w=EA Mam |



R QI GIRRER | [ faf-
T { S } | gRaRwer aqrsmfian ag o FRe—a9 oRA-

R0§5<H

ITFIUT B FFTHMAR SESHReTar giar aeni e
AT 93T FAARIATTIRE, B0 AU90 T KA 97 JA0E
QEITIT | YATIFRS AT { 335, }anﬁsra%ﬁ AL AT

-3
R09¢y
¥ 19

4 g g RwCRasar ey aur [ 138 }lwmﬁm&

w37 7Y w7 aF RiRa-nmfraaggmt a1 feiae) sar
AT YIAT TFIATIY TN 2¢40 23 gaw: @ikl Gpan
frdftagagei f5dd gmaawmy | qnfE eRdenR | o
fefrmfenut r=9-aggaRa | gyq o EeaegaamEr i
1 AR FAcTRA SEIFARFRFREmEIT, T R TRET-
I FAM AFAT TEAT A TR FTAR FEeatHat | B
ggue I | REAEES @ a| ganHg ey aar BEe ganr-
AgawmiEa GreRaEen @ faga A | 9 Bagard
TAFSIN FEEGH i Tt g7 5y I AU A9% -
PR AEUAGEFSIUE PrHieng g 4 S 93h
ATRIFATRY STGAW g8 QuETAe:, oF @97 |
FgAeeA I womE—awsfia® | gaEi gTomgEt 9
afree a1 R ggi-gmat a9 Sgo A TEd T
wogfiar QUATSANFT J97 IEdEArgen Gy qegtiy
R EATAATEY; & TGOV GV N | o g3 | 9397y auwy |
s FREAE | q91 TARBmgE Tl gRsaSAEE-
fift fafee o3 auteaey g afE ke awg "
gRISFARAIRE T 1)
Jg% WO TA—
v wmuEreTEEA Uir-fam wvesirTgs
| SqIEIT— AT YT TAATHG T ¥ 0T UFT T OFAY £,
rat Ol e qREd-giEy aa—a=Egor S
g ua G snavfagd aafesr s qafea geaEiey-

¢ sgEUl




iy 1 Tyt 23

U FWEE aEtERe SN S ewling, 91 TR
(@)RTAFITE TR ETARar aak, T vafigats ad 2’4 |
g aEmt o WA | o a0
AN RTF—
THRIRFRTAT TIFTEASAT-
AYEAAT T TF J947 |
fraaq: gnzzntrer
AR g ! A |’
wufg 79y | rqm*-zlruanmmamml241\93132\9 | waat
FOL ANTTE | FRO W CRISY, wytiaRagny, s,
% @, NemtaF ¥ a9, Sraaiagaaaad, arcts:rrraammaﬁ,
qﬁaﬁfﬂqfﬁmaw, TEEEIEAAIN ST, audagar
AFfAEEHT: ARLATCARL, RIEARTAY ALRT TQT G TATAE
TNGIAMIRE | FAEATR— 2!4!&@!&8!22‘«122%1%83!’«22!\%‘&!
uCRRIZCR0 613U LR | 'zar ﬂaﬁfa. wag: »
Q’Hﬁ@l’aﬂﬂ' —
TS FOGTITEAAE—
aﬁsa:rg gy aura
T TATHSH: TLE |
T9q gha® 2T Id 3
tafrararer fAdsT gsag )
IgAt aamaRauertaH
ragot Teadg 79 7|
Ay ok a:‘r
AT THgTEs || %
ST — T4 AE RemaaffewasT aRsmm AARETE
JAREA &1 axgr AIIEE QARFATIE TARIAT & -
grafififen a7 T ganrfameeE au s
g {177) 9% gzt Pradtaag saegidweyma

g IuEi | R AGE WIREE, A ol Rk agan HH{W@%’
T gL | |




L firafswg [ »ftafa-

AR FAET T ST T aggIT au Prowafe
3w qamt g4 aEtalegngeistm: o 9 9 =R
oA | rnd frh 99 et sTagaee gdtTer TaTTuTEy
AT, J0 {¥93°°°7 ) | qdvsw groque HRaEAR TaisT g3
4 {3 qg® Ti-T97 93k Brpn: agigRe GRaswT 0 0F-
AT IS MAET:, q9r {155°°7°); Fvgwis -3,
JAST ARETRAT Th FAT STITTANTAEATY FYEIRAET O
famfa: faan, wettafiy goamegsrdar wed, 854 T -
&S gt S ANsT-ATw sagdenR ag ssuw or
v qixfREe shi-a9 uw w aweaRdaeRT Bk gt T4w
feuuae w7 san | Gragwi S giedy @@ aT | @a
aepfeneafAdt fragmi saft {73177} fmavsgmedy qaHaq-
TIT FaiE sl S a7 IR ssaaToque TRFIIIERT-
T, T {73577 ) | A gAY AROrAraTd TR T 3 A-
4 3, AATST CRRNTIFS TRTIIRTN qoqwraa g ] = 31°
FANST THETT FR-T CHRTAITATIIGLT, Far Qwm
o saeRFETRaTETar gFRnAAan a9 R
gerrFEsTiREeRtE R iraggen wgem { REHE }

3
- YmgmE Ry, InsTRgeTagta sefmkaagaieny -
2 AMFEITNA HIgT Lo TAFUTNALFT  FIATINATY
grarReaIfad Rerar Iaft smraenfiay wa Prarsagharh-
fremdmrEmian: faar wRlarag | gag stsfterfameiEi-
A TAATRAAHRIGATE AT | a7 @59 ag At ewF@)-
gqat (AT qa: giaq AapkmratiRameadq, 991 a agwg
= FR—T9 TRATHTE , aF S TFHETTar giai eRarigar v-
Zradl Pt Feniag qgEn aqesRgauERRenTaAr Fa-
s RamIoraTTE, RATSTAY, FAT CRAIET CRATTqIAT-
TAAEH TR WA, TAT {¥33315) | aT ygeniimcazicg
qRIARAT AT CHATAR ST AHUATIE A | Swideang
L I IRAT TR ASHIT | 41 T A R CrEae



ffry ] fmasieay B

ez furgaaeguaeady | A9 T AHOIRENTS
ARz ia(w raasyei QoRumaRen ey | dmdT v o
ga@ frRERTgs SRR CHEREERUIESEICR T T
aeaagziraqaﬁaaaﬁ?o 0 R RTYNET isrﬁar&'erw qo g
FT{3353287° ) W arara%ur srf%:gﬂ@mwmwzﬁ 4
TR FAGTEN T 0oqR3 ao'«z TH G AW o ErwusE
TN IS IR AT F T AL wmwng:m:w%
NI ARITER J91 {35255} IqdEn wasi wan, =9 7 ag q
HEESSAROAT AT TA1 329 | TAS Freatanfieayey | 1 ad7
TATEIAT BT AT T FATIAAC (79 | 10
AR W
LRl g, I 97 T !
TARA I GEI-TearE: TiEwEg
YW WA STEAN, TA—LUCIROIGBIUIRLEIIBRINERI
WR4ECRRI CR00IRICUR R | uqTgad ANwRAEi B
FIAT AA@sd JE—IRIRIBIMIGIOICIRILCIoRIZR0 | O
gRgeRIf: | qreqaen Eoast aRTATT w1

o
frasag—
aq Pragfed sumzahTE—
QAT AT TS 2
TCRAIRATAEDTER: F9F oh: I
SEAT— ATR fwfstrwri agfeagwy | 23wt Pami-aiteamt
Eqrort arwqmrzmwwa“rar ag@seﬁqrmra—-qwfa | gERE-—T-
TT=HEN ANASAET T FI-TTIFT AT qoT qai g -defteT
1q a3 famagled anfkfa e | e | w9 PranT Aqigw 2
ATETA A AT aﬁ'{@rmx{ | ErEIquEns €99 AW S
A eeneEaiTS aat gav qHRgF St R AR e
ST SR FoT | EIWEZAREGAN A0eFA S 1{ 2302042}
9t ATRESTEA AR A TETING “argeRTt FEareai
ReeTz-aTeaE Searsaaean”’ =R gavde sare 4] | amf% A 20

g wggy |l R AR |




28 nfnafaesg [ sfafe-

TFFT ATERET ARTAA 575 &1 AT WER A
fAfmrRARanat T oFEiT=RTEET quEiTTRgEr & J9T
{3]3) qasdgreat ﬁr’imfmv%ﬁ fzea, T Bugor oy Srar-
a@rsmmr Braat 51 smar: o7 {1} aven: | Ry g oy
WG 87 | ﬁ::gunafﬁ Sran: 92 {3 }atrtmxl T T T G-
qE=ET Fedt fEEauT an: G BAsY RAY S o
2 fifemeam R Batar wadar aa (1) s -
wrdearg wgeta, Tav{ ) Saiaarg { \ SRV TR, T -
seEifenfear Sefafad o seay 97 | TR G309 qun
v {1]1} aq Sgreat gzt REeng, 140 A3gUn 9% SaAg-
Qe | TIOO 7 San qqaenfigd, a9 {3 q9r g
79 TAEAGIAT, TN TH T@E 9 990 | a8 qEmai}
fafen wEt Iay g ox gz {9Ean, F 9 | @ qurassEEi
QAR ZEOTAT AN AT TR, TG 340 -
9 TRIZFNHRIAATT Q0 AT {41 ) | FABEIE Q< N7 TAT-07-
sogTenar | STRANY Sy Nsery FNserRIAg:
qRATRIT, TUT{33[22) | IATLTYMCAT TR ST FrageafFi
AT TATSTETYAT TEIAIT F1l A97ALET 7 | FAy ag:-
qITIZENT ATET AT Trgd Faak | aun T AN TR FTAT
R0 FHIATIA | Tq: ATY=ITEAT (AT TIET ST AITAEE-
AICIREIREISE I GHEC G RARKIRE R qmtrﬁm@.wr@im-
<IE a1, JAqT {83} sz%rmrcanq qmwi%mmrﬁm qF@z-
AEETAFATTATL  ARTAZIIAN g9 agf@s& EWH 59 941 2 |
Ig1 &0 7 WAR &1 u e it framt sveeeEt fk wabe
» EEE—RfIeni | 8w lzearammi‘qar A frixar wie

qeqn o Rl arwmmmﬁr 9% ®Q(AT =Y THFISEH: &
FqA T zmr.

AT} TR FI—
WO qUTIIEE AT
2 sTaeaT an T ey f5F
3 IS |




et ] Praagfony t

STET—ET T FFIETETT a@edy Ty | g7 gy waqvi,
q@IT TR SEHE: Fer: | 90 A7 SO ngdAriH-wramd-
af | qur oy st samfEraR-Comnteaat® | adr saE—
{3]°]e513 1 ot m g R e, frarert &
qw(g)w%zagw. i, FATST QU= B3 Gribr g €9
TUFRSNY AT 92, HiQ ATRARACEAT 92 TIAw a8, I
mwmawgﬂama“qﬂ'%ﬁ”ﬁmr&m AT R
T St {3] ") A gEEEt A9 A eRA i afiEsy
aRifiTa: | RO RS S a9 {“} | FASHAAEATIG -
AU T AR F, T AR v
sRTEY TReTATI IR Tl {oﬁ} | gAY ZRoer g
gfm% (B = I O 2 1 1 I AR R
TRSTAIANY  AUISTFOTIN  q@¢ =AY | TR W
J@EgESEn  qAbwyg, A {7V} | adsgssdt ¥k
ﬁrawrrmar %ﬁ:&?ﬂ:ﬂg«%ﬁﬂwwﬁwﬁmm TR
TR & T S, a0 {03} | B e iy & e
AR BIRAGTREET ageay, o oRge are@?)
JaTen qAeEd, T {P9°0) | a9 armecaEsmEtTTa
T SaTEagREaIRTe ARRTETYU=¥Ty W | 5T
FASISTA TEN ANTHITAEAY foReean JTramaaa=sgredt
ey giag | A qa—{ "} | qAsSEagsdaat-aaay-
ARG APMITIARIFETART Srgon ag SwawEmie,
ARy A e @il Tan{ 3 sRsTsvRenia
Eragersgrat Y g auFgEgFesy fEan sn% IR -
IERERI] ara&w%wwﬁmmm ST A TGAMETETAL
SEATRRSTAY ST GEIraw rad, a9 FrEeven, a9 Ui
faaﬁ»%sm frs | aq anE@BraaEn srafEReng A
@ed quify qafgReti @y sgaawn a9 {73 | gd 937 |
famagfed awmg I

{ TgaRansy fam |

-




Qe T fsTY [ sftafe-
' frasaasfeay— |

PTETIRRY FEs TNTEag—

@ﬂqﬂwmﬁmﬁmmg-
TR sTaarifrasr: | 33 o

4 SYTEI—(HAM-EIQREl FEARTEET STIsRfaaEaE—
FIARE | =TT ArAANgd, aq) vR-sngsamasdh odt pamd
— A=Y, adr &8 A1 FAATRUEAE T JrnlEwg
SIURAAAETEAT FEAFRAGRITIEA ﬁ’aw-m TS~
ag STAFRQIITAG | AT wqwy |l

1 ATRITRAREEIAE—
TR, W FEAe: feeT R !
wg‘rmn'a ‘tmam:{ af% 39 |
| 59(E |IENHT v
TFEAT SHRATaageRTzH | 38 \°

" ST —CEY FIAA-ETHIT  ZIATSART q4T g¥e qar
AT FFRART @t 9 A e | 9@ S |
09 TWE ST FROAN A5 W™ g srrRaaREe

T erart wTei gﬁ vy qan {3043 3} 1 o gEEE
G snm@:mwxw SEUCENE SR sr%m”mﬁim@‘
= TRRTAT AT F0 & 2E=ET SR T & = T 99 AR
g, EAeY 92T AT AL A9 FIT <AL | A0 ARIITRST
werq swidE, aar{. <) | s s v gRR
“aﬁh%«zr” FAMEAT @zﬁﬁxﬁa U ST AT, SHTT 92
irgesuns@qr., AT {3131} | 9 ARSI AT qzrs'rira fow

24 TIIZANR AgHTATEAL m?{ FIETEI A 2T, araﬁSﬁ §2-
foraq | wa s wafeE: g trﬁrmq(z?)irmnr%m WS,
JT {38} | 99 AT GHETTTA Gy o=y genfean 3g-
Tt o @ (3,128 ) o gaereodt anmeEfEsd

a1 R ity




ety ] [REERRE] 2]

39T vEfrmday R o | asalilvefiTgee simETAT-
qN A AFANT Y, TAT {o} U

T ffza‘iﬁa:rzturgﬂuamz-—mﬁﬁmrﬁ | werair e
w0 oy ARk &) st ard
&F SAF-ROQHEART € q97 [EAEHE §F TFEIT I 99 AG ¢
3% SAAR(OAIA XL qraegs | FaEy a9 { SHEHAR

TEAE AUy, AN SR | ac-?r gl mram FeAT @rm@%ﬂ
SR Rt gnRf &snsx' | 393 sTaE N qW-
g aEey “wﬁﬂg &Y &9 faua”’ gfo asgmmraRTe-
T g oY At 8, AT T arara!ft EREIAHRS
AT ATE THE AT stREey udsTATE
=iy g mﬂr TR AT, THAATA SR 'q@a%{r.
T “am-@qr” O ET @qﬁﬁ:ﬁ O T FAQ AAATLSET,
SIR 9 WTTSREAY FRAWT WA 9ZAY FE 9wEy A
n%qr. TRIEFDTT AIAN 9 {3} 1 aéis;raargm- W
wRey {3 }?ﬁﬁﬂg §AY EUAY ITT @9 T AW AT AqHEA-
féﬂﬁtazzzxa@rwﬁwm‘tm qq0 A (<31 TR T SR

(TETETITAT WART | T AR SRR A -
qﬁfﬂ{ﬁ@)ﬁﬁﬂ‘ﬁfﬁﬁﬁiﬂiﬁﬁmﬂf 0, R e v
m:r%rmqarwuaﬁrﬁnﬁr Igeq A qgai Aetar FNEIR-
%rgrwf%(srqf%taﬂr T4 IR awy | sEr g U EG
FIFETET ST A TITEFET gRaaFAEn@)Aa: | of qdn |
faerTsfeT amag |

Frasegeras -
fireTegETsl FOR TASAE— 2
GUIATERS WA AW, TLATSAA 7 g fAgag |

| SIEAT-ITAET AT AR ANSTT & S | A AVEAS
WRMETAL aY-3or i AN o G -

¢ ufdrgT |




0 nitrafswy [ i

T qRAT-IRRATAET FEI-EN m?t Y JT YATRS
anfyfa fe A

FARTFIT ITEETNE—

QIS zxﬁ‘rr—r gtr%r !
4 fredm gamata w97 |
nivre afy afew o Toon
gy wIag feeg? W

SqEI—AZ IR AEETIeyt Are-fria gaat-
gfrd AR 12 | @ aeEfed | o e {3)3) (et
%o fYT AIMFTAACAT ARG ﬁﬂWTﬁT fifRE -
QRIS agaaﬁw FeATSY AR w19 2R WA | AT
AT ‘g &Y Ant AT gft g g ey
A 9%, WT stran: |9 Bevgn | qur g B a9 ST
- gafiaf, Y animiifEEsgn | afsy afwmmEd 5f s
wagfraftEr aefEaRsErn ErERE)aa | e aeak
RENTE frew™ awEny, S 9, T T Qo RI(E) T
FET T srmﬁ( YT FTET 0T} OGTAN &Y AT HACALS
TN | AICRH A {1 | sqaEnw PranireE e |

A EANLEN TI—IO I | A-s® TgAT A
2 HA-EAGA gl fF wAffy | sar qa-{3"} | 2k
FMO TIFT ARUGTASURE | aT 3 gISit wem 2R Fea
uwﬁuﬁﬁaq\ TRAST WIMGANF AR | T AR ARAHT
AETRFS aﬁ—gwﬁ o® oF | qF Ay sl Sgshw Ewe
qIEAY, AT ALY | FAATRREIHAT 07 7 7 359 HEDIE
R4 fma&rwwzzﬁwﬂﬁmaﬂ&wrﬁi OETE TS H1eqT TAEH
a: (1) | STIERY FFEEAEG QTEOUHRETEN W[ | g
w37 | fraeges s

¢ qTFA



g ] B 14 e

famaETe -
fRANETIEDER wWoTEE IaqE—
FeqT TOAATHATS—
Q Q
T a7 FiETa=T |
TIrETA wSuaraar fi— 4
WA By frra frdfsar
IR — I T~ TR fifraar | ety dtmed
FATE &, I8 gﬁiﬂilﬁr{%ﬁfﬁﬁ% AATAY T =78 | qaEE
ENTITIRACITETATE ERETE TIIHH FAT OF TATY
wngTarR At T fdmgad svieh A, afsEAl- v
qRt srrems | qa: wa:@:grﬁaggw giegai-astai mme IR
HET2 QU ASFISTAIANAI=DE qed g1 959 FRETOIIT Favw
AFUAN qAIT AMII-GIARAT &0 WREDERTIT Fud—
it Ryaffy aeg 0
AARRIN SEIEATFAE— W

I WELOM AR TS O IRTaRRTy-
ot | Riftrae arateivhy: oitRaeatnd: |
TTAN EX TTARIT Oz =4y
wafa frfafa i fod e Ay ol

SqrEAT—g 0% | Al g-aErfRERae fag gy e
T GICT-GIGANT T Brawtaatay: aghnier i Wik |
TRIGTE T 9t {°3]3) | 9 AengAewEt “SERig sy
& " SRAT AW 9 37 TN STEY RIag
IFIBIT, 9O PO 07 AYET &T(R)FAT Sar CRARTRIG-
BT, T3]3} | TSI FAW T TARIHID T 2
o o Fe-RrdrRatimdr S fdeR san, o
{*3]+%) aqvsTadaaeREE FARaar Targn: | 9 TR qEE
g eEweiiag S THTaR@E T B33 1 a7 ARl

g geman (2)) R gRofr)




R UINIREE | [ sfafa-

TR LGN TR 5 TR, SN ZAARE | A7
TNFAERETEE ) 59 eWh aniiay Tzafed,
9 {3} |

qq fa%ﬁrhmmma—ﬁﬁﬁq ararahfa: FfeedifE: ey |
e {°7[-1) | 9T AW ARIgTeaea SxRaear fyms-

it aafegd &% g awaiead B8y, aur {50 |y W
Qe C“ATmTEEAfE aiee e fgue o saw
TR, TR ¢8 Tﬁt@ﬂ 90 {3} | AW AT A
afREs AT AR AANSTHTET, a0 {3} | I AvEy ﬁrﬁ{iﬁ

* gftmae T e ER@EBEEAA | el Sadaga gt
AT AR | TIAHATE TA F9 ARG, TQTASTIGN GHTAL
TEAT THRAGT AL ARATT A, q91 {°7) |

FATETETE—Z R g8 TSARR e HEE axsrmargar

TTATANR EIASIR AL qRFAT ST 92 a9 oh | qay

VWY TT0 TR ST 92 | I ARl oRe 57 | 5T
queat ey &=y s e {3} 1

qq a@agﬂmz—rsrﬁwtrﬁ v wafy | s | wfgi-
U &4 IgAT AW g fh wag | s {37) | e
trogerE @ siaRed SR ow oaET | oad weEy
R TR TF T | geareha ﬁ;garrwrﬁ AT Z1ET | FSYAALT |
& gad HETE, J97 3=} | o faaen@a/e o |
fasa—
a9 PrEEt Fwed R —
R REasTER ; Bray Afvmsad shta ¢
v EAT—FRAEAT WAEISTEEAT NI RAT qur-
&Y Fia: ggEORoaednr @ wulkn wWsdseaarsEy
Y T qEEARTRETRA  QE-g9qn  AfEsa—
RraaaaT Braa g s 1

 ‘gtman’ Ry gl | R gfagg o




iy | iy 33

I IIETTGIAATE—
TEATAT TATAl FUE, W@ HseEt 991 i |
g | i sy, Pradangen® R R0’

| SATEAT— %% | amwr%amgzrzm wréﬁﬁf | = &ar L
Yowfi, o o gemrEsdnT @R I FaeE gEA | q9r v
{33 h 19 wrmwraarfﬂ:ara[{ 3|° 3}l eneE s =Igaon: &
QAT AT AT TS TRAGTRE 397 | @i FlRIE-
afdgen Eq?tai%rirf%fgwrm%a(ea Demmi@E) Bmgnd) | adr g
URIETHTR:, I8 THaeA fFdaTasHr guarg ir‘rwwm:r |
S — AT Teahd CHE[ Bl @) Crawn e arfwfc’mar 0
e o {3} |

fia‘hﬁmmma-—mm&ﬁ | e {37} wmgEeREE, 9%

FaERar arwgdsl Bgmr wet sEn Hﬂ?{’{lfﬂril qsn mz
AHEAIH: AR TYTATY TRARTARE) At | e g, 9

o) fﬁaraaara@sesmmm g | 5 Ty | g - ¢
fuew)faadt a@ 7 agat aww aan (3}

- gty erRar—GETgai | azzﬁvﬂmm'qm‘ HUY
CE mﬂarfaier, qa: airiiﬁﬁasgﬂr OF OF | ISR,
@ TR, 39 Redt @sd sue A ey aw (0

A agATgrEETE: {11} latsnﬁ AMHIRARTFAF T | 20
LU 1 zwf%rfimw qE AT fFEae TIH, 97 R
woy fmet s agdl W a9 {3} | o s awme 0

f‘mnqaq
ﬁmt@: T aﬁwqra—-
fogatgen edasaan-gy At %f?rqmng P

STET—TH B-NSEUR: & T GBI
Tt 3 Q-RRR saai-swigy [t saR)-
qo—FEngEmE:, 397 3R A |

{ Rgmer | R areehEbade sRwfo ) geasm)




W QUGS EET | [ sfrafe-

ATZTF: BH—
b wragﬁqmﬁ TG raraaw. (‘wr ) |
et 'ﬁimmﬁr war Aiarf =g’
STEAT—H1, P arEwEs?) Resn maResEat av
4 FIA-AT ARRISEEIREELE b (R SRR QIR LSRR E i
g g9l aeg: | 9 weg) o srmﬁqrwr T
{3111 wengaereny SrfTentyar feqgon sfmRsEr e

ilzf%r(m)ﬁmﬁ AARTLA aFIEPEd TregsRt | ager qar-
qiETE dwwe I e BT FRRHeAr gt
20 THACHTAT AATF=H zmﬁaﬁhrwz(l S|t A Sar CRa-
TRk | eriaigey | afeg REAigdh | o B 3¢ Neawea
T& AR | AT f - CRATIIAIOAN 959 T Jorge
%rgmrazﬂagoagqf{' REHGRIECRECC RS (IRETN G
MATIRIATIGS AT RAEATR Tear Fqi sgfeanrm
W SAIER TEATT I=9+7 | T |47 |l
fadtr ﬂi%tg%mswsr CED | qﬁl—ﬂﬁ’ilﬁﬂ?ﬁ%’il@{lgfﬂﬁ-
amra‘wﬁmr wafirae ara#mmrma&w AeTBT@ AN
TR OALEIA TEOEESANT g 70 {3} | Awnrnedien
Srar lzﬁarwﬁwgsmr Tav { i} ad “sc'en gfiadada R
o BT A e aur (1)) & T awriEfmdt fregw,
T lzaﬁarerirfc’rvaqr aat {3} (%rg)urmgramarﬁaﬁmaéa
TYT FUT FTAO [T CH | NI IFAD STEUEET | §RY-
fetrmae afv@)aw aor s eRaEale, T cRatERE-
CERITGEIRIRIS G CHE SIREMEN IR ¢ AL I 1 T
R4 FEGTT TR THRARTRTER g quar ardfe ame-
FH TR | IEERAARIAAC X T T, AT T AIgWITRAA
341 {3} w37 3ty Frmaish frmastgdt €8 Frmegeao |
qRE 97 IO JOIT QAT BRI 94T T OF o9 IR faae |
ud g e |l

R orgEl | R NeradFEd s |




frefrm ] Py W

& raaﬁ‘ﬁmm'mm {*1} RRESE L SEERIETIR R
[T FrEgRSTar a{ﬁtiﬁﬂfﬁ@)ﬁﬂa‘i qH TRFAATRETS |
CRIE mﬁﬁrmﬁzaﬁsw &Y O Harwﬁraﬁﬁsraa i e
ST AHE | t{amﬂmnq% qnEad Hrageh rwﬂa@mm
g &Y, anat ga | smasdi-great aRgTRE A 5 ¢ @8y, AT .
fE=3% oRy gear avergaR Asar qur {3} |

gt {1 aﬁremq%s e AT R fogdmt
fogat aTFRE 43 T8, IR T TR/ azaﬁ!ﬂ A g {3} |

agmztam(ur)rm' {1} Ty T W% T
e | a7 sl Ba agsrewm g9 @Y, avat e
I T AT {3} | uwd m%ramg;aq N

Ay PaTd FOEs INHE—

frar gataraw Ry, e g miRewr sefa ng

SIS — AIRAIE BT I T4 azﬂriﬁrtrﬁtmawﬁm 39-
Jgime@ 9 gzafalE@edn Raw et e g4 sl o
iR ggedfc azg: |

IARIFIT TH AL CEIICCIREGI R B IUILRI SRR R)
TN AFTATATA AT FIZ EETHE—

T AT SRt
SuaTt AT SHRrRE AT | e
wrasT ga ! oy ¥t o
gerRer faeae Sag | ¥R \°

Wy | TINGEWE S (3] | 97 AengaeEey Sy
STRAT FAfia Srran auEagEean | g weed ffeey aun
f2e237y) Rt o aan |gligy |EeEar g SET oRi-
aRE@TNTadt 23831 TR qubraan giar S T4y
qEen ST O, 90 “oqUR | A Urirwsraiarwm?r
B TR By SwEE g9 90 T Sgen el 9@
ST SRR A o (at)Rd: vy asRenfy | -

¢-R IqIR: |
¥ o




& LU GIREER T [ ofrafer-

gARE et JTTNT WO Iy gRmAwE)TIRERA -
geafesser, aur {*31)
-t SFrenfyFamE: { .} e @
Riremfar fragm: gz ST s, TEET S aRa e
sgqr ('3} 1 advimgAd e gaisoRaRiftEa ag-
QT ARTAHARST@ T OH TF ooy 7 {7} | A=
q@ TFRE FlaF T G SrarE | ST TEFRY , 3T TATHA
ST CHRETRET gEes as (10 | awsn&w agFel
FA -3 TR, AFAT THA aar&rq'mr 9 Brgar S|
* QEIAI@AM(FATY | TN qEeE wwiles e, J9

{ Al } | AT QRFE AR (T Brad goena i

AT wrf{:;z } | ayi gt J0Y San Sgiagel Aagd TR
T | orEQEEETIT B9 TR B-3tw Srevaer
N g7 gEiiaRErRd & | g -Sgasur g aITE
W FEETAT STIAT A T Twfiafi@)Tay, g el
anii=eT, Tav {11}, ssa=i wreaEe |
FAANZRUOHE-FETFRAR | =y 90 {1} | sigg oF
CelREET Ui E Il EAE RSB PR (R B RUREIGIE Y
PTG BTIEN g7w@T g7 AN TRT I TRIST
2o rEFi(F)E=BTHR:, AT {=3¢) |
qgArgRE-GreTe Jag | fara {1) | Sy i
g B3 274l Brwe gaq ambofiaag wfaiey-
o fAwsw SqfraRadT o oRe agfaiess:, a9 {1
ot s wan 0
34 faaargea—
a9 e worEs IarE—
FITTHY TCITAH | oA s aaagamg: 2\
SIEAT-A1], BN AITCNAFFAIRagad  Gsiah-
aafaf=Sreargdat asy ¥ oedged SASAEt AengTr-
¢ TREEA | AT - aREEr = |




fifrag ] ey, 9

R wafire(? HmtaE mfammadat e AR
f%ar IZSIITIE AT mﬂ% T AqEASTATTRTIREE -
T a@sam& AT W% el iRk TAE-tees-
qemrgﬁ quTg:s |

ATEARINF— 4

srfeaerftat, 7 ! g &1
TSN T, TFAr Tf & 7l 122 0

(=qTAT-) srra‘iasratrsﬁai qRR EFATA () aggaiat
qarfA-gati SR i asae | A9 ey |

ey | A {1 WA S AHATRAT 20
U STAF gﬁﬁﬁ JTa: WeET YAITd IImAt waftafi |
qﬁaﬁw@ St qtrm%rwmq, TAT KoRYUR | & FATA
FINAE GEATATT TASTAERANLAT TR T4+
TAIEY , TAT AR AV A T FAT FAAGAYT , TAT—
Yo&Y43 e Haﬁ‘tirf%f:, qeyrgesEastaEt AT A FaE- o
af: | qafeh qoess PrograeasRaa s a3y, aar {77} |
aqsE FhwT Bt s et RE frem ol ﬁmufﬁ
g, 41 {*385°) | aw aufigers: agEA am TauREaa -
TqH, fad g wmmﬁm{ | st agEmREsT {°3°) |
%59 T a9k I B e qar {7038 | aAseaacEhf- 2
A, T TIFRS FRIRTCARZIN T, TAACHT geaw T
aEaTRag a(w) Gradt, T {*18) 19+ %ﬁr A AYFD T4 -
acanrur:ﬁ(ss)ﬁriraﬁm:ﬁai fritadg | @ aufiaq) CacaTa-
mzfaaqa' Hararirﬁcvaqr Yy | T FITATS XM &g
frme ¢ T34 W | GTRY - AAETTAASRT O T 77 Q 2
I IFATRT, T MR Feeafaly s oy, o {3}

frdtagEmoy | e {51} | aemgaeaRaT @»{ﬁﬂ?ﬂlﬁm ax-
e TRt &) oF 79 QR SEn agemEaRsead an-
Fifey | aat afeTqe war wgiaeEl Agdt TNET | g
afrafesgr aur {718} | A ST M ARSI 1
{ sEEd




e TRy [ sfaf—

FAMT GASTHISTT AT oA | Fa-sigfyarian 92 woe-
dtaraar {3} led = ﬁwaaqmﬁmmwmmﬁ'm gRA-
et Brag: 92 st wETE, TN ARg Brwa, T {73 )
9 AETART AHZIAIN SO W GRARTEIE) TR | o
Tugt AT q9T {70} | ad AR gt rhada RieiEr &
Y ANKIEAISTE q8adT e aar chaagat® fEad
S A7 N 90 {=5.} | T CHA TgAgE AE@d TN
gafai=ser qur {13, awa qeﬁaawﬁi(es)ﬁ{ira"t gaRem-
T qAT {3+ } 1@y FeaQscagt qogfaas | Aoty shE-
1 3T GEHAFATET FAl | A EETIATE CRATTIAN(F)
fETar JUafy SEe Q9T | 99T CRATS () FIar |-
FTES T CHFR | G0 A NI TR | FAT AOAAL-
AWNGIA SarEay q9r {3°1) | 9% oEquae qea 1 |
a7 | qq: aggmAt Bt @ aawy, A 5 Bedd, Tar {3 |
3 7 FRoTMIIT TR TragiHmgeadag | AqafEaT T a9
gFaagaeel qamdt TNy aqfraiEsa | qa ‘g wlad -
@R 79, 9y st Gad | ad st e
TS ST, TAT YR\ IFATAITT TEET T T TAET T | TUFATH
was | g anfimige eRadafirad S gean agegd .-
= 3T, TAT9C 0 R | PUFARFIARIAT, a9 GHaEEILA TgAATHA-
FIRAVN &Y 9T ATTATET 997 5 79 ARTH, 47 {0203} | 9
ITTY  FEGEHTTIARFATITIN Tl R sran(a ?) Famaner
R0 § FIFATFRITIIA TATETTA FSTRNTR Fnas, T {3) |
T Mag, PRI g9 grar agim feeaE qn tE-
R GAYGHATENA T |

A TRANGEWE {=3e} | 97 I G | C7G YIA-
AR TR ARRARHAY STAGS TR g0 DM -
T, TS 9%, A R wierrmERagT ssay, Tav (i)

ARG | 1o} | FA THGITTHS TR Y
g gRfiaiieced Bk a9 9% da 939 @51 AN AT



e ] FFTEETH, R

aifdftfr ger aftar Q) 9f aEgF freagfoairTea |
o g agloaiyramy frmaseadi gwenfafy asr geq |
AT~
mtguﬁtﬁm Y TEARTENS TS FETANGAE—
T T AT I ATRETIRIA 4
TR FFATTRAET T T e |
-&imwwaﬁrrmaomf%rwam
9 sarEr Ry wEraier o o e )’
atn@r—a‘iwm TERIRATT T ATT TFFEAT wAf@ | U
AN TTFRASNT FARIN J0 FA WS- 777 v
AT | 397 SSTIANAIATTTT SATEATH AT AEERA aitd-
aair%:?mangcmq TEIE | TV I AT AT TRt U
T QR | NI A AW ST ;T T ;@ | o
Erarsf alRefmd &g | aur FEnEHiEaRIaT TASTTHT-
agfod afkY | 9w grasay agfoq asiga wa alimar ged-
I :&'ﬁa CIcE UE I E BT e arﬁﬁr | TAATEI G
AT AT oA qAIY @I | SNH-FAA A® AGA - gatsh
qifd | QAT SN [ s :ﬁﬁ agaq I wal | g
FEIEAT TRTAIRERA gt | qur saven ad aza®@@?)
fraRraea frEfef w3 | aur st 'er:miri%mﬁrznaaaiﬂr{l R
s AARG-TWART WG | TRROE A BOgssh =47 | s
TREASEREAT | €3 TR T | qEEE
qatid a&araa“rasr m% T
“q @ qaa Emm g gt afe |
WE @I W c| @gwfmaa Etice M RN R
Y ANF T G FRAT qQ0 AT TR
aﬁ@a o %frrasrer %ﬁiﬁa&r ga: LR W
TG AFTHETIETAT Ty | ST T—
“& ergn waly fF a7 @@= a@@)
g g 9998 QUi 97 | 2
{ WG | -4 YA SISTIAT: FATRFAEEFL | 3-8 ST |




3o RRREHY [ sfraf-

JNFAT T T F G R
g iaty g gratats w”
wrai—{ - } WA 1T T 9, T U | AR {- ) | qr-
gEeama: {o | | gEaeas {o) | gaagEeard: (o] | gty o
sgag e (2 INFII T T IR T @ L A { e
TASFISTASTAST Ty A gazen quiar gafegm
a9 TEAMRTRETETr ad | ol wggas: gam {0} | e
ATYT Sgeaa-—agkT g W@ oFRETRE, Sandw s
frafe: | 99 rofaiis afved ofin efad g -
v QINTTFIATE, A, T {3} ) vaggEnaeadd dromd-
T9 A | A e & 2 weasiteaREATa gan |
FSTHAAUT WITATRRN—

T AT F WIE [T TETTET S7 SATIHT AU /T SGH000 1
ARIERTT JUrart 9 enReragng | 9 o FeEuanrer |

¥ Tq2Y | TN ARTSATSY FR0rEs IATHE—

FA=BE JFATEAT RremmrgeaTEr STgETEAY |

SATE-3TAFIST: | STV | T AT AgFARRAA
wEd RT3l Jgavamaraa dgat R R
I AEATIEL IATATEDIA TAT AT AT

= JUIF | T0 INEAR ST WAy gRrdr qzan waw, staeg waeg
ar 3= 1|

AR AFIA ARG S A —
g% Franen g2, s SEaTeT oF |
WA, JSTTCA G947, FSTEI0 T Riwws T 1°
M STRA-EUE TF €T BranT el Aoy | {§ Ty | Fv
{23131 } 1 o ot fendtsgrgare R wfwa wvat | quifs-

(f&?) sragsd B Dzanat sor Gwmfes Brae £ @
A {33} Ao ey stree:, Brpont 8t s ez | g

 qE=aftewl | R WA | 3 gusrRe g




e ] WS 32

ey St Y, Fhguner A 9, 2 {13} o aweeg -
wrgqqirsrqu BAY w@n 9w 9EREn | A4 wede T
{2} aeﬁsaamgesa@i%{rq IIF TRIATHL gZH AT,
a1 {{]3} | ovaeAdN ot swagwi & w0, T {al Hi
aa i”ggun. 737 AT g | {EEmm 62 S 515 | s rsrgur 4
TR HRIRIEOTAY JA0 5L, a9 { 2.3} | 9 Svdm-
e Brad S sk gy, 99 gy, 2§ Ty, 79w {3 41
mmaargwﬁm GEARTITIAN 7 AR SIEaTdEyr mm:n
TEAWIIIRA 51 T Jy, aqr {333} | a@ qwg THEE A,

qus frapor oy &Y | G 93 SaT S, a7 {‘q} | gt 10

Hzirt%mrgcmﬁ&iqm@ AT @ OEET FEgesqn, [
A, TAT {312} sxmaamgam?am‘%m TR ZRAEN FIET T
qegraY JAT, JAC{ 23] 4} | At qAYAn qHEy S egEyi |
QI F1ET Sar qiv:| 'mg FIEIYM TR SAG7 Z1ET | ERD)-
o g St i, qun {333} | aTgsdgeng T mTantaasy o
FIRAYT A qErEnia wﬁw%a:r. G gy, T9v {0} | AGE
!Ia:ngma'%w q O TR WA [, qww {3 5} A
qRI agrEhfasian qaara"r TAYHN | q9T WEYWL “qfsiar
flmafa@Eagadt | wE qf?w.gur qm’i S 1 | giggan ag
srar FrEf@EIgad, aar (33):4:) | sty gaa v
AT e ovevreerneenn LERE ramﬁz(%)ﬂgsw | [ A, T
(8} 1 gt osu Bt e SRt
@TF TR T3 797 {97} ... T | CEIGCIS | R
............ T TR E—

etwﬁvﬁsarma, FETEAOTITC T il R

aegireovaTy, Rffatgaiatag 1

AT — ANTIRAE SR Fel ST =S geosy |

qqs srsmilv@azgﬂqﬁava et ety AaEsay | FAISUTERM-
AT FEATII T | AT -GS AT F{-onIsg=eg

o ST 7 e, e | qurhy warfrmed wREY snar qRAEser ey
=Y Ta: GEEAR | R—§ STERIOTFRIERIR, AR W& | 9 S |




R LGN ERD: [ shrafe-

&R | TR WY T AT 40 TR SFE AT A AL
JEAITYAA TETASTST AT TErRgIRARY AR -
A AT | SErEIRT T e Jresg s
ﬂ | FATITRGTHEN S TR S | Sedain T o
g gt Bk g, T 92 | s eisg A GRanan
e aia Bwpera by Rl qEn o e aun {1
AGTATAT AT {a} FETER ANEATIIT TP | T T

e, Tedaor grsvaEt 99 RICUEIRE G ERIGHE R L RS
- IE TENYEh s Rwtnfiadt et s setialagfa
%0 ST, AT {35} | Sr=angs qqy a0 {32} | SaTERor aefin e

Teiafd g | S| WQQQIQEI&(%)&’-{IHEI Gedaor gl
AIEEE T | o9 Sggenfiagfa@@E)gag | aeaiggwd
gRI=aHR STy Trramrf(E)ay e | srangd-
- W(H)TT TEAARTIA(ES)T57Y, wr{?%} AUE A0

u

 EENENE TS Y | TR aT gans | Sedad =g
Aeiigafa@)maant g = gearq | s fgataw)as-
TR | A AR AATDE (4(F) q7gaRAiyy  A3-
gt Ry | 99 SggaiagiE)esaRs FaatEee-
ALY, TAT { "S53} | SR GANIT, quT {’%}laiﬂr qafa-

'

= FiragetaIgAEAR AR (T AEY S A AT (F)aaaEan
Gl @) agae sAuret aud geug | st sefiag i
(F)TTaEE! | AAFTEHE TR AT IR(H)FAATSIT STAL-
Y AT ERATI(H)EgaeaT Rigi | s anEgaf@®)EE
AEFTARTERA(E) 19597, 701 (5555) | afsgNwiga
R 59 EINE ST T AN IserfafuF)agaraizagEl, T4
Q&< | AR FZHRISTI Arat sTEh e, afisge Tenfiaz i)
qaraeEe SEREar Aeaid S SaimgfEmaR® o ¢ )
&1 .22} 1 aq & e TR ATEERRST, 9t ()

¢ o W Ewifaasd agekanesraE: |




finfrae ] L CINE G R

AY FATIENEN—ARAT  FFAGTAANEY 50 5709
TR TREATY AT A& TEAWTRN e, FATRT 410 {z%z\ 21t} | wRAR-
IARE aang—amrmﬁamrtrwm—gm TG | G T @7 |
SEGEUL @mq, JA-AYYAT: qF SIUAATDY, T acanﬁira-
U ST fAaetE aausy, a1 aat@) gkt giat 8t .
AT FATE @ Eadt, s gitan gz SR Tafaie
(FH)FFRITAR | T @ CFAARZ(F) TFTTT=D S, 4T
{aieo} 1

g aﬁmqsmrm—'zm TR NI A\SeARSH THIAT
AR AT TR ACTE &7 | & e {32336} | mRARISE: s
aw Rl RICURCIRIL TATT | SI1G OF €T | STHAA
TR, TIT QRO ALY ST TEIHTL, TAT TZTFTAGICAAR ST
T i) Fad,aaa g g7 Sar saiag & @) fgaet
frmeelt | wawdTAR:, TAT {=1v- | | qANSHET Brogsratmt samw-
ASTAT FIOATT AT { 2t dvoladve | | GAT TARTAIAHOTATIAL- 04
fisan | aaia=Rreniar sRa=srgnaEsgi Rfadsy
T4 T TIT IFETIT [T TR, § TACGIRAE)TIEITATE |
a1 TANREER(F)Faiaani agﬁhmrscrar‘é st e | /)
TATRAGIAIAL TN {34 |owl | | GTRIAT TR 0T T |

gfowo SgiaRsTar ﬂcmﬁmﬁ@)ﬂ"@?{ﬂﬂmﬁ, TAT {a5e0] Ixo
raiﬁzﬁsggwma, AEYRAEAN | T(HAd TRy A TR
I?ﬂiﬁ(iﬂ)ﬂgmﬂﬂﬁ%ﬂ, TIT {-51.) 1 AT [{agg | wqwa-
H@Hﬁﬂf?ﬂﬂ FIRA Fgan ErH@E)Taaad SeaRagti(E)-
agmrar SICIICCANE ) 'a*arnisrqra(es)znafﬂﬁrmaf Hrar
g8 | aé‘tsir%qrﬁar&m SERAAT TG—{ 1 5io |aned ) 12

JIATET 'zemwarar AL TATIL (T qASFY | a’:r agmgurr
TR a(F)IgTad q@r rerirﬁmar Trt(F)TTHF T |
TRIT THY TQE AT | AT AT AR, S Ry,
4T {<o52li0 3. } L aa SufRmtmga@n(ON ST t%rqsrf%r(a)irar-

¢ ‘grEhmRi’ g Wi |
w afrgo




3 QI GIREERT ] [ sfaf—

g% falReaRe=dag | 3 faey, aar {-.512) | ortg: @
T AW T 9E, 9 QUETTIRAT FATAETNT: SO 959 907
FT FIA? A% T NSTTORRN F: | 79 Negywr Hrarmta®)Tar-
g TIF TANET TEA( AL JIAETS T, 7971 L3<0< | TSR T qWT-
" gEET FIRRUNET: F14: | WG R maIagIn Tneaaeaiy
SIS YA G 3 T Z0ATT | 9 FnfragEmaga ant aqr
[33323) | ooq & FIfFvAY a9 R, STR JTTEHILT T2&0 A9TH
S1ET 7 | o1 WFAIE, WY 7 689, (Aq) FISER: F142, I (g
FUS FRFAH @IRA Frlgrsgtaasa S@ s o9 qg-
1o AT 3 T TAWD | ey FrgRmeanigaram@) {3:5:0°)
o= TgET FIGHE, TI1 L8 | IR Jq1E: Neg qgan L8ooo |
37 SEAsgRHTA(®) BT safi s gAg was
frafe, qau {93} | of gaErefa: e
BT WENIGIISEr O TRHE—

v SafaRg wYY Wit rv—=Yaw DT gemimwa |
WIATETT TLOMARTLTAY, TARTNLT-TICTA(TIT |1
SAEA—AATI=DZT APMGATIAN qafeq AENIT9T §IGIG

Ty qa AT SAT-VIYMRT §IT IRy yri-agagafad
i gl geamsreeEgwy | 9l swEEgTgTEEa
20 WITIFAZETRY AW TF TEATNFF) AR Frngaeavg) wata
751 fRfEE—3tarly | aasy=atiaigsda gar-ao-
e afgwrr-afEwsE g IR - 7
s Famafy guragran=edl Rgw | camlanean A
F | ARty wey |
™ qF GNIEEE TR —
qE e, freage Bt 7 3 w91 )
FIT WA GIOH @ Fear, I ad Fad wwm @
AR e QT A99F §ONE a0 Crogd Rad
T Fa | 3 wemy | s {03305} | e RRE-gag S

3 @Rl | qamgu - RN TR E FRah? | R A |




ey 1 AW ERY

FARRAAT SR Ara1 FARTY | 9 T AEOFAY S
TR qqeSan, a4 {1} | g feeiRm oh e
37 | ARTEAY StraraEy e, a4r {2} | o RxnugEened-
AR SHERENERTT 11 {7331 ‘=S Renfar g
T a3, TS BIraa Sav 92, GO & e | guey-
TARFTATRGAS g san agaeariay Tgwan | ¥9 ey,
T {2} | Srngeng, e {3 ) | ory S Erfaieeesd s 92,
ATHFRAY FTAT qY BrESgn, a0 {3} | aqisT WRiRaiar 9g-
g gt {33} | B egvaiag ST
faR(®TINF, BgmE@r S\ g, a9qr {011 Wy e
IR T SUASEER, Tgima S6r 7y | auEe
ARFTATRIE () TTTASTEARYAT ARG AR TTNR
SRTSY, T {31} 1 3d ey | adisERwdgE Wit a5q
7430 AT AR FEART, a4 {1} |
AT APTIARTEE ERRTARTGACT ARIgaafans
IH INHE— -
TANEET Q(@)FATTH o, e Frant avgargwd |
sl TIRT GA SRMT-TrETE TR vt I
SITEIT—H AFIAT &1 @ISR AURETH A5 &g AAAF
AR FURETE QIS TRIAVRA GRaq | 91 avs-2e
IR UREIE @YIEEEEARE Tt e qeREe W a9
EWRAZATNIZIIAG | o AETFAZART TI7 SAqREQ &1
JEITH RAR)Q svge 99 €ga 39 0 @RIl w©y-
M ™ T (E-AgAnadnE  w aanee g

TR | SV U PESERRTARIGTT-1g:, J91 | R4

MDDV DK DD

o QEQUERUENAtE T T3 | 97 99N SIAARE AT €I
IR | aF-qe AT [0 | San qs7 9gwqr, dur{:} |
g T {;‘i_} | R ggsf )




3% nfEResy [ sfafa-

s |, 34 | } | FITSTAGIR TG AT s
gEAT ST SAEY | anﬁzi‘r fioam atTs EFAFTIN T@ET: |
AT STANTF TAFAETTR, FAT [AIALBI, AT JOFeE [
o, qar {1} | @, {'] e St
« PTAATIRGFT AT FIq0 AGFAEAT T[T q{ER: R SOAT-
HARRUTRT TALTSIIARAY, v girggfial=dg |
Ry, gar {30} | R agew, !mr{feg} | o g =g
REBTAT-ANSTIET AT TAARTLU(H) T AARNEq
geusy sy e | S Arati@agad
10 TEAAMRTEI(E)Ta=LT{ 737} A {19 | sramgg: = wve: ||

1

ETHT ARTTZT T T {a} | A1 EATATANT, % AHT R

a4 | FRTSTagaiiis STAT-9ZHA FEIAT AT ATEIAE@D TR} -
T YZAATINE@)FIATI AEFACTHATAETIN | FET AYEET-
=L | A9 qUFT Rawy, a9r {2} | TQqr: |, T4 { } |

™ BEATET-IZAT-AGOIRAT ST S | Fiarmravae Sgas-
frfwiaaT wafn qy &Y | ST vAtE SRIRTAT, I
{3} | WenRawmgrraeng® @939 gRafe
9 qAr qAE | IgEeniimg i@ aee SIEmiiad st
g, 91 {37} | faeaeiarw: e, g9r {33 | a

2 FEAFAERES T FARE: 92F 6 | IQSTD-
riyenfar fREy aar {33]33) | g qufag I mn’ix
®BTIY | 9= ZR e FragRe | WE TR |
JA T (F)EFRaasy vafTaEy s gEsai@gi@E) Em
swii=sa | J Raey, war {7 | swwen ITIEE AW

G FITA qaﬁarwa amaﬁmmr, TIT {:3) | O ARUGT-
i g i -



finfan ] R IUILRIEE T 39
(99 AW F0Est Jqq—

ARTITATEART STHESY
TRASTATTAT TUAZL |
3¢ FEIEHIAITEL TAT-
TrAiE @F TaT gorass
SIEA—AT ETARN IRAT AHEFRIIEIT AW T3T qAWE
WO SQIMEe 49 §9 WIaRaES Rl sotmg @
FAGAMRETINET  SETCHRRACTITN G, 9T
A, SRR | qoan g N swi-
WY EAEIT VI za'iarel | qar gl STREAT 3¢ Asy-
=3¢ AT A1 SA=DE AT | T TIRASIR A sy
FIRERW ATeigd A | AT Ty |

AT TR—
rgzﬁm(? FOTR g, tsrarrRatSar |
wanfeag gtea |, 3| werreas
omtﬂr——'{hﬂ aamim@ﬁm Rratagafy fag | -
Ysgr AR WOE oAigr o faw | gt
T ﬁ!ﬁ'qcahqmurm T AT AFd A | AR
{Hpas SATERE PRI T 0T TR rorrs | ey af(aged)-

sﬁwﬂ“ﬁlmauﬁ ST SRR | 99 AETATAAY | THAmmea-
I« Jran qﬁa%rmﬁira@s%zr qar {*:} | Edwy Rl
fEaor @y Srat & | awiasmzrﬁ ad R e, qar {1} |
FATE atﬁﬂﬁ fraqent Y strare 9 THEAWIIATA @0 9
=, qv:rr, (3 }l aq q%m FRAA AT T
BEITFE AT At &1 | Ay Bedamad qa o
gar Rfwy v {3““} | qa: TINSE TR q o7 | g

f5aqwr TRy SOy 37 | FEUY §1 QAR | ANeSEed S9R-
TRATIFTCATRIAY FHAY a7 CRIFRaaaest | A5 ﬁa—
=, a9 {3} 1| adags &§ aqn agraw%aﬁraﬁqi’f %33}

3 emr-aﬁtmri k3 wmwwmwwgam(?) |

0:(




3¢ I GIREE ] [ frafe-

e graeaifigy O Tnmat@ Iy, S
ST Z®y, a9r "33} 1 eog wgiun o S taie, g
JuneEy S Ew, a0 | (33} | aeEnfEaaiiE Tt
fHAafdgy s1d seafiagfa(®)ad smswey, a9t {43} | 3

*fmeg | o sREtETgafmzi@aa af SaRREIET-
FHIET T FTAEW, J91 {31} |

9

CEREGIRERTLIL e {: é‘}t T A {j

X O W0 D

)

} Eet e

o

AL D RS

ARl Tad TR SURRA SR, CFRSITATA
AT AT, AqEAeIT @ GFA extmRaanFa awid fre-
e guf T | QI T T FAse=an (2] | adisEasERls-
g, 7 {51 o B Sagwilt g | R sigfa: |
AYRASAFEW P urimfeaay Gamtagefittraa ger-
g Swn 92 Fgiiafossgn, aar (3] | gqErdsEa: @@
% = ~e ¢ * o2 L
{23} | odeim—ag Begafmaiath guig | a9 SgEaREEte
W (F)ITY | ATRASTALRN-YET TR TIFAET 95
T | S Cr9q qgAATRI () qa=sgn, T90 {35} | g
AT A ) ST geAmAad 9eft s awaaiai,
gar {7} | 99 =R e |
AT AWTHGRAT | 1T SATAAT Rasasirar 9k | Jar g
ot s qEREE: {2 | gt 03w SagaR Prewt gy,
AT ALY | ATRASTAG 9 CTHRATT qTharaigds
T, AL QEAERTEN () | AT A | =y FReg-
A, aar {23} 1 ofetwr sfisegTivRE Qg S@oEE-
af: | STIEATNAGO0 TGOHT  CHRGTAT PO AT g7
REFATY, WAL TALY EEARASRN, q90 {31} | it

¢ ST qIIgaA: FEIE |




fahr ] TBFINAY EQ

3ot oy erqmgiafye, Tar {<0) | q@ sramPseaEw 9-
Fgffaf=dze Wy au=TaEH v fygr star g SgiTR-
SR, A1 {15} | wAaRaiead IR W 9, 99N ey,
meqmwﬁ&:‘{, Far {+3} | o wemrEEsTia: @
Fgraaiag— Y
A TSEIVAFTE FOGA TAAE—
T1E AW GOAZIO
aan@x%:rwmmwxa gl
H 'er=r 'laraa A=
FIOACT gawT agAn I’ 1
STIEA—ATTANGT TERTT | Sgig=Seraaasia I3
- AT AT SUREBTART-BAT Jug, | qasw e
TRl FEigy v FEmTEEaieied e Rasy [Wed
fzery | R gfﬁlargqﬁmmrmqa%&wa. | qv or: -
A 9T TP QAT FEAART WENGIAAARAT T qA0s
73] ANEERMTRATIRT WA | 0T BIWsT ARIgI
TR, T g agasteeat ||
AMTFIN TRYZRHE—
FFUGH T TUTTETART
aﬁrﬁma—a farsr ! ettt | R0
adfo iy HAUTRIEAT
SqEUIAT EOL TR arga’h'ér 1k
SITEIT—FFRGAY , AT T GOT A3 PegOEarearat T
U AFE I 0 9 | FIROIH TGHFRINETTOD =g
T | A erqqa'ﬂ:n, Fe FFOTT FAgRTAT SwrEar qur ag- =y
i%UﬁmSﬁ l a‘ema “aémarsgarwfﬂwsm” g =g 7=
FIRHE anz.—agnmmnq:n Iqd | 9 UAq AU rAT-HAT
gft afy Nydifv-nftauad g | sdvan afgsrnggEt
AT {vertenTiln) | 9 AT AFZANRAQ ISRAT B0

¢-R JgSATR: |



go i GIREES [ “faf-

T NeTHT ME-¢ T YU, A ST | AEast 81 I
s e, T | | R wrgeR i 0
w57 oY aifmeah Rgana-fay | S agtag aeT-
e, aar {33 1 gua arly @97 | oy ow wiEf g=

« TEARTTGAT TTFIET, T 5| | qufraain wghi v
Req oIy | St agiaf: | g aghvans stReskEs gui,
MATTARTLA(F)TIY | T AT THSTSY0 avepimas fg-
sig- o , TAARATIIE H(F)AT TPIWRIY, 790 {6
TR FUTHISTAAT Sl FIGIET | FaFa SIRFETRT-
w Ao Fakgw e @ gen aew, o | ) st
X0 AT AEDE TG qordF, A gTId AfifA | qar
e mATEAR ATz (R Ad YA, S eREA g 39
AT | 3 FAF ST TAT-ATAAT, I TRAGTTIR-
FITIR AAFERACTT TR wFrhis smaafesge,
war {3323) | SR FORFD FGATAWI,IAT {} | 97 T
foas Ro-—awYd FrEmeHi quig, sa AmetEm
[wlsgwe g1 @rEn | 9 9@t MRIRHRA G RATERAT
YUY, AT THEET GEQ0 A9 NST | FOUAgga: faais
3oy TRRAREY AL, QT gy g9aq, a0 {3518) |
Re YAMREAN TAARTAS YR Tl aarflomad sagdfa:, o
gt SgfEafig, g9 {3233} 1 wErsEAeTeE anr g9

- o4 FENEAY, AT ST vAtrmziu(E) Paaew | s fe-
e, Stre By qfva, aa (125 | 9@ qgagtEen
AT IV 99 qUITE, TYAF: ATHATRERTT F)FTaEt | wIRA-
= FIRRATATATT @O0 QT 0 T2 | W0 Ry FIhRw-
oY 7Y, { o }| A FOEFIATATT Frarert Avaet wiire v s
rRAfrafrasar fadt | wen gamgfiywr 9 sswmegy s,



ey T 9

¢ ¢ e .
ITAE: AT qEDA T | FISHNOAIALT SY 1471 5779 519-
iy, a9 39 | s gAgRTEr WOt oY gaEgane {31
o gt a9 (qaEg)
TR —
A TN TG FAAE— .

TAUT ARFTRARTES, STTTEIaEt WS ogag | o4& )

SEAT—TATEIAW TR AIEES SIFadd a1 =
ENR-FAaf G780 953 |FG 920 AR Awemergaf
Ty aq onred aar wwr g Rdauen sl |
THITEATIAY T2 IIaRITy TEaA SN0 AWTAT QAT AAAT- 2
arrgETRE | “etr=Rr AR daiwaEia RafiRe Yga-
grerE RenesrasRatifa  amuRegmy swEaRR
Fer STRA Fs

A RTFIAAE—

o ATY FEH FIEATTATS, IST AR qrEgEEr fmm |l v
ATt e TTd T e, wewErT i T AR adl

() 7w { 423 | s Rrenf SgnidaRa-
TR AT T 301} | A e TR S 9| e

% 9

TEY 1 AT KA | TS THYH XA | GHSIEA TEA TF-
&Y A0 Y FETSSIC, T {11} | 99 LASHIEH T T
THFG T TEAFTII 1 HARH 5 | aaqv {fey quw {1

THE: QEATEEAT | T e oy Sl 5, g 97 s Ew
7T | qUEEEATd Al ()T Far 77 IR0 2 ) | TaHr-
St g T | & ¥ AESTRTSSRIRITIRAT FEY, T4
{3} & aoefen STRFT gud T a0 {4 1} | TRg @i
FRIT | TUF TH FETIUT T EET FEASIEL, 1401 {331
T EIOIARHT Faogu Auyiay, 39 swled 3Ey
=, A0 {+3} | 9F geoRsa | aq “gean qdadawag-

g gegastt | R il |
¢ Mo




i QIGGIGEET: [ ofrafa-
Renfar ariedw =37 anve PERTocd sRaeTdd T
7 {31} | seElEwnTaTEd o7 oR Tt 7 frawmeEd
o, 31 (31} 1 owd A9 9T | TRATEE FFY T, 92
TWI qFERRn {5} |

¢ Freraet T T wWOET I9mE 00—

“ sltememaeufy, g gAsy Wy g |
TUIEH TEHAT Wk, AR Nwmdewa |
ITEAT qIEAIZTEWAE—
- gEn wiErant fifaREy e gas
1 SEEEN FAt fafy g afee qEwiEE g |
TETFITHERTE EAIHE 3T SiSH TaEee
artEr giafirtEa gy s wig prasea! o
o s o | e {335 ) T e} AR
FWiRFe | “Bed ITRF"eNRAT 7w dTAgI =BT Y-
I A, AN 9F | @GN AFREF TGO A
gRATY, SIAIEAN: 930, I {{} | quseng 9§ i
w37 | @oi(? oraYs)g g 9Z BEAT—AT qYHA EFATH , Srav Fwear-
fag | @ SRATHFATIETNS T, AT A%t i -
RN, A97 {+31) | g Bl BEAT-adqa¥A geg,
2o ST Z1AAR: | FIHNERT FFAAFATAIINS g7NG, FAT G
graafa=sgn, a9t {33} | @ ooy “duesar Ranfer rawf-
ATg=TTAN: TEACNTT FErearfina: gTAW: a8 o0t ¥, qqy
ffm awr (4) | mea aRgoEend qEr s |
aggue 97 s EFaenfiay | Gl owed | aesie-
}AREETRTY sgey Sar 2fmy  Baaassgn, T
1%} | w1 gftmg=sgw swaaf, aar {3} | szwemead
ZEY EAmIRgsot® EWMmad @q | adr fARWT gur

{ AgegaFEe TRy Y <k R as | awe @R -
Asg: | R IR 3 FEE




xRy | ESBENRE 93

3%(qe
TR

) 1 g gemgun wItrmy At mfrmRhinE)-
FE | TR Faeafiag Sar IgetaE)TsIad | Wy 9
UTT 3 ST WA | qAT HYA grEgRSar TgeiaE) e |
ST e EIg gy agfidy S Eewu 9E-
T IGA(F)TTTAAESEL, 9T {503} | o wREREwET |
g=SRIRIAA wY 3T SREUR@EIY TURN WA TER |
arsa: “eteer Renfiar FeraeResian afieaeaaad
Fafifwy B3dar {123),1,} 1 goo-gReY sar frearfi@)k
qeelt qETATEEREr, Ao {7028} | uy guuRan:] anssay
A1 | 99 SREiTE Reawemaet §7 TgrR iR sarseify-
(%) et vagaagsa (o0 ) | et Realn feati®)-
fraze) WA qTaT I TTEWAFTIVEN, AT {90} | A
q{ govEd S SaiwEd-aie o o anefeaiveRedtn
A% TEINISHEY T GeT RSN, 47 {5} | AT -
RATURAT FFEAAITIIZE TR A | 97 7T “gear wliTd-
7" genfEAr FRATGAREl qEy Wit oF: et TEy A
21, 7ot {113} | FrEgEaEaatER ghay asefi@ e,
A RO, JAT {775} | ugs i@ arag AR R
TG TRgray |

AT FETAT-ATTA(H)MEETE, TTEATAAA | ey Fraw e
qefi(®)Tay, Tar {332} | vAg Rl @y | g9y aw@ae-
B TH AESETARNI(H)ATY | & a& 7 apAl werEa e et
g fafy, s {3} | aw q@taEagg qeata 91
frrafETay | a7 9 TR aer 9gay [, a4
{*35) 1 *red efadfiod selt S 2fQ /e | oui ASH - SA@-
REta(w)REEY, T {7700

aradenst i GuaEniEwragais g ET-
¢ TEg q9T, JA0 {903} | ) emEAEeyd deney ‘da-
< R SR, aar (21,0} | sraE aRgeEya |
AT TITAN OF: AT, A0 {0) | AR



gy Afafaswy [ sfrafa-

FAR(F)TITIOR faqt & TgUNE) TR, q9T {300 |
o R | ad T3 AW OFISE, AT {3} | a@ ‘g
qdadaimae e salt sgefi@)raad, e g | )
FIRR Srafafmd qan (11} | sl agat sqdE)
g R oy qr earE) R | 3 B o
st 8t | §dv gt femu@Eaead qm aur {7008 |
T ATHU(F)FCE TN, AT Loo¢ | TF TRNMRRENTAT
Renfyg=rr af@an | o Ty g
Tl —

o AT TG TATHAIE—
T IEIRT SNATT—TAT \TET FRITETCA

S| wﬁmm qrEa o enwr YA TATAAALT AT
afa: amw{a TR | aq: Jvree si@ wHawa: 7R |
Ty JIGANE TS (AAIGTAET  J9Ear Jrewis | i

» Ffareffaategt @ ma’—mwgur:r ¥ fITIEWA w6A
frim Far-shn syfenae: AT A FRE-TTH
Rffe=droReEy A @RI &7 FNAETRIRA A=
AT FRTrETaRreRy g iawa: |

ANEIFIN ITETATE—

30 *et ®g wgd NN T g9 AqTrdrETan@)

g FH(W)SY %ﬁ'ﬂwﬁfwmaa Fea<y |
%’rqrrgmgmwwwﬁf | | wgaiarsr v
T g TS SAg RO g zurg af o
weq | savEs {35} | 9T A GEweae arwﬁr’

2 mmw%mﬁﬁasﬁlsragcwi’f A | e A, 9 HHHHN
A FANTERAATA- A, TO-TFN 5Y, T f‘agunarh
@ 92, TSN JQEAIETR, T 2 | o9F ST
I | 9 AR GG BEHIEAE 916, T -TEIEar sSar

QETEARA N R I |




iy ] SEEI G gy

92, SEYOTHARY JAr agrwﬁ., Tgfafrgun o1 9 fim-
aﬁ(as)iraﬁml fozama: w1 | TaRsgTRT-Rgaf@aE,
Tqr {23} MR FARERITEE Safad W
FARTTS FgETREE oF:, 397 Hgat(w) g oo, 9914 |
FAT AR (RAFIAY wieT IR “gean rfimdasgrr@)’- ¢
fanfar oo o stadw:, a9t {3} | QY wenEi a9, 99
{53}V afEs qeguport strar Bradt wHssEy, a9v {°°3) | Twws-
QIS oF | aqr ORAWT  Orgdt qgq Raan, @ O} @@
JaERaas |l

w gzl | auif-Crgarmmd admd aef, adr e |
i’twmaer ST 9T, TN o Bl afiw | Jmwm wwaEw
TEATE TAATR FEATNEAN | aq Agnad: g
qeagy o9 i afvy zleer, aur { }Iqaqiiraﬁmm fradt
TFIAY , TN o0 | h:

ay T — a4

o Fafreage Jreararerra

Rt mﬁﬁmm' Y a‘@u A |
T RiHagaet agfer weqad

At g4 ®uT gAd ! & fraeay wwen

STRAT v, | FAT FARFECIATHE 20
gl | randwiefaafag: m—%a:r uRi® o ady | o
ANTEA! SRR TR JaH T TR T | A -
nfeRgaRett T, Ta-Hgued s@n 9z | of gy AR
wwﬁ(m)ﬁﬁw %asnaaa AW FNERURAETS | TFT-
t:mﬁmr ‘gz whada e AaefieE TR FIAL 5 2
AR TREARRFBTET, a9 {7303} | qeEy fgaty-
(F)TATOEA QAT weﬂﬁt(aﬁ)ﬁw | TERUSSEE UR o |
TFIRT T Crmdt aiE a9, qur {1

WAL |



8% GG EES: [ stafe—

a9 EA-mNEETR aaRditTy sfwm | s A
@liﬁwf‘?{@)ﬁrw fraww o154 fgafa@®ad sgmg ) Faca)
TEET: TN YA | o I T T AAIAATT-
SIGECE o I %&g UG GAIHY TS ITAT I
ZRT | SHARE T davd qwnimeydwr agl W, aAw

{} | ayt vy Sran gt P dagammm (o) |

g TS e A
s —
o R wors TamE—
S Aegastraratusrg A
faamre 3y fafrew o
AITET ATAFTHLRAZT
YT ZTZTET TAT e
ATEAT— DI ATIFEN HAENAATIUE qHESIA-
wEgeshiEma A8 daigs Rasr-REt fam aw
AtEnsd @) ERARRME SRR J1 1 99T
ARFIAFA FIAWEY  GUOQUIEIE 9 THFEIAY0 T
g | T3 TEsiQasRay |
. TERYEEINEY SKERTARAE—
»  yxtrasTgdwtTnEy st
o3 atyad fgfratrs i §+2 faan)
FrEH () RATIFAETREATEATT T SSH g4
st (rgut RramRa srdfiearmtseag \°
Rerrmagdie, guaui @@ 3 7w Teq)
Ty A Ay R, waa # (%) ayRzeggagm’
ST —TFRATA G AT G, 797 {32} 1 “ef-
oSy RETIRAT STRAAT T9T qaraIset oer: qag, 71 {42}

Q ITR: | R IRGRMRA 1 3 clv=seafaFd |




ey | EESEIRE 29

FTYW TR FAC AL, ALIAL 97 TArAQART, 17 {5} |
U, T TR AT T, T I AL, T {43
qaEA: AREIEANETE AT RN qarsy afrmeeayog
frdt faigeas Aoy, sEEEerniag | ey gdTend
Ty | e Al wadray, g (5. ) 1 afgat e -
feftet st wgETRea=d A A, v e | ) o -
Tt “Bed B ARAT S-—Tiageet Jgaa-great
g, AT ARt | o aiay geig@a sre, 9 9g g,
ST AT | g SR a9, vy | 9F gdTeny
Frae: e, a9 {225 } | 9 TIaSTIEnel g8 I O o«
FE TN W T T3 (e | grafaggauEisaaTaniig-
YNl FJ “reegr’ Renfiar 3ga  ggsating gy
QHAATTAS FAGHLTUANE AT 790 {43} | o= svgwqy
R ST 98I, AT 9 ARG | W e,
T {5-p3 ) | @7 Rl TwReEt At a@aiwaanfide «
faa:, a9 {1} | o AE oRoUET @RAT 899 I
mearfgesgat  EunaEmai, T (L} | g wEq
agr {20} | WeARA T {:} | ARNFTFRET D5 DA
far Sgag—ughifemgan-aafaFon gy, FEr TNfERtE)-
fidt | aigdisdein dxEFw IgEIRET 7 At TgiiaiE.
i) Eaasser, a9 (3.} | Bael IgfiaRfag s
Zranf, oaq Bravriay, T {3}» | ORI “or-
IR AR S—eraRaa Briw JE—genflagiHE)d I,
I Rgat@)agmdt | 97 SNAW R SEFT JEfsh |
iy Faai: e, S agaeEkagia@E)aay, a9 {$i) 1
AAAN FAIRIA(F)TY AAATITT STARS, AT T, 40 {3} |
3z 7osfe ol 9@ quAid & Sdeaiay | g
T ey, aur ) | aw geigsdiReiAr 3




9e RILGIREE [ sfafer-

RRwY {38} | aEege TR S e, Juer g9 9
AT | TUFTSYO TH AT T, LT (3ASY) T390 SQqr-
AT | THESTEA, AT A TAYY STy Teara-
SI]N, A0 {33} | JAIAAE™ ATFE NI IO
s Rarsft an=Seeag &b A sifffeaenfa=san | adse 3
NS T (AT a}:ma:m T S | 39 sERE
T a0 {33 1 g TFRGNEAT | G AT GRS A,

ALY 93T AERIET | mr%swrz( mffafiey seign
war fiag aeftasREn a4 (3] | waEeEd cARne
1o EFAT AT TF TF=5: | aq'‘Sqeagr” Ranfyar Sehfnd ao
{303, ) | g TR | SO oEReRagn S e
fq, 39t {¥) | 99 ghemaiEdr g e faa
39 SeatiigsRan, a9 {10} | W wiEERaihT cad o
Fq ARy, auf-Trgas=aar aa) avEmRETssT ST
v et qfiadR et sty saw qm, T {30}
I eI T AT 9gTd | daEmeEnfigy o
TOUSITETEA A {35} | &= aeqn“tﬂamwmurql

A armar-—a@nﬁiﬁ[wﬁ AW ¥ JaEW, weAEEd

WY 15T O, RUSEIERR A AT T AWM 3R AT 5%

Re SEATCIRTAN WO AT ata‘iasawr, TIE T, A {cmecnne]
Tyt AN A A | wd fasie qwr o

AT —
@9 ATFSHA T TAAE—

TR TTR, SIHEIN TS |
- gy i Pemied, ﬁm&wgﬁsu gt W

('mtqr—-) EHIISKIATI| | & GEHY TG €59 ol 1 g
m#hamm% T I AL mngﬁa@rr aif a7 aF ©
7@ T4 @y oRguy | A FYGIAFA I TTTTH T TS

? gaRasfaa |




ﬁ'(ﬁﬂ“{ ] ﬁvﬁﬁﬂﬁ'{: 1]

TRERTFITE THAG—ATHS FAHS ST AR wriweaa
A RI-adizy sraaS ‘Aaarfey’ ST alar afsd -
g-dareal 9 & 99 @ zﬁa’oﬁw m‘mﬁq qeT gAY T
Y | T ST SHIIEAR AN | T T T
qarily: gz gt fAfRar aw Rarsan s 4

- GAIRIFIN ILELAE—

7% NegBNTa=sg=Tq arzwraraa"@arq
FEARISAATSATATIAT AT TT G |

‘aiﬁ AT T SR GF T AL TA -
T8 I A%T i §F A IR AErTrEg U

rqriiaaner SATET— (743333 ) TR TFE-2ATIEE AHT
et TFT B FA@r AL | IT WYY TFO TFAT Iy qran
AT | 9 FAEE gF A0 | 97 93T EAFCAT T AR |
sRA-adiza  mfzs  Roaafea-Gyie  SEagsss 9
ITTEAW &R T 41 {37} “mr@m”ﬁar&@q&ﬁm N
REFEY (31 | I=ATE TR F O | 9UF; BRI TR SEra: |
T Hhﬁiﬁ[i‘mﬁ @ THGEDT | U9 ASIET a9 g4 e
gfiada’ frenfyeR o, aag o, gar (1) ) g aguA-
- g zs&masrgﬁ"r O, ST 18T, THYUT TH-
SHEAFHT AN ara:w | gaffafiid o gy sarauesIRT |~
AIATEEHTEEE TN ST AR | AT TF-
U THEIY T CHRATHAG | T FATEH TRATIIAN TIET
g ay | q{gé qIAFEA g AT A% | TRA  FATTHH
fTaRY-TgswFaT YR Jar New | AeiRiERTE sava
AR 97 o7 wed Nienes fawTsy, a9 L& |l .

S) qaar—-c?t@:mw kg T qey gfgaq | aa: ﬁw—
ALERK STTEI-agt YA TRE | 99 ATE—THE WG [
gf qRay | T8 qagey, 397 { } 1agt fﬁ?r SraT e Ul

¢ mERmRa |

v TfRTe



%o afRowy [ ofaf-

SR RECIRICATIUER it
s fruvt w3 grEFeE AAY TS
ASSREITANATR: FHIATATHZATATON |
3 v T qIelA sAnTer [regd
4 e | AXFSTAOFGAT 7 KoTAT Ie|w qq I’

AT otm:trr—{qq |33 [gi]Te} CERRIESRIG AT-
3{6 qeteTsd I aga iwi}a | T |YGFTA ot qasﬁwar'
qgq sm@n?r SAATE JIHTTATT Trae | T [901 & I3 |
a7 9ggd ol qgq, Q9 g SEn 92 | glea—ati St
30 ﬁaarf@%—ﬁwﬁn& STaTF | ReIEEy | ag Qi[*»%ai T | &Y
e |l Sgear oA BaRiwd {1} ()
RS, T CH STET G | O B4R S A
gT | A TARIATFETRZE AT “Fean qfada e
ST AT 9, aqﬁ T g, T {211} | TR e
AECRCHR G IR ER AFIA-Z Y TR (@ T, THRIW
ERTIEATHI arﬁ wer | g gmqm mmm#’rwarw FAEATY |
Ty ggrEed aguu A SeAitag | BEeEaT 9 o | o gg-
Bl S@r 7 | 39 g9 S0 R | 9 9@ 89 | QY
EEFNFET 3N TAETF G0 auEw  Aeaiy-gEFee
2o 1Y St wEfdahn | FRge™ THOET @ |

qe mr—wﬁw&:{a e | ﬁrgnr T3 AR T | AT
FAT T CFQUAIZH N | 9T J9d Prwy, g Gt T
sTrfe afead, Far {13} | eat A e, a0 e
MR CRGIRICEERUIR 16 R RN G ]

R4 gEHAATTSTRG—
YA FOET T9—
AEAETHEY @ 23T
zETe TEITRRUERaTT ) =7 |

§ TeoRARa |




R ] TETAER: g

getyamaia oy shg
TRriaetaaa =’ geada o

STIETI—T30YS § T30 % 49 9 aqS 9 TS | W
AETAEI-gaRaAnEgae gay faw af iy -
g T | AT 7 9% AT q2q [74] qqrsuwyd et g qq -
EETTE F- TR aftqE e CRemedenia
quHt iy o | gafzaiendy armefeRieat amge-
FAFH a9 EawE qg=d 37 ARy | 9h 3R v= gulpa-
TARAZINAZIE™ T 59 AR Afway aRWARen seq 0

ATETFIN IEEWATE— .

STIT ARETAE (A@anaiRar sqrasiar gorsy
Y Zed wage Roframas @it e =)
AT A FCEAT ACIATIN ToA TR WHAT
FreATe i qor afy AR e gawwo |
TRAT  SNEAT— | & ]m%] T )| AT AEIGIRISEL ©
“FEd BEANAERAT JA-CrF JFTAT-TFT gFAT, QA
79 | EREE - SR SgiEimah T, e
TIERN, A4 () | EmEesEa autarssr ey fR-
gy {3} ey TR @ O | TUE R AT S0 A |
T} FETATIEESRTI ST 927 AT=940 { 4] | gag Mrasey | =
o Y gy T RERwedd FRg amasTE rEwe
e qfiada et aan {33} | aguar-ag Gy qeey,
TFEYUT G TAT, AQ0 TFRAE ALLT TFTITC, AT { "4 |
T 43 THR AL TAYIAW AT TN, A0 {4} | €@
TENAETREY TIIYS 39 | 9T 9% A9, WS 7 96, qaEIH: ¥
qesT fRwArat Far 37 | ERATgEEET WAk | gIneiey St
§3 qqiEE RIEEEERIsAa wary @R) wdw Fag | wrere-

3 quafae®wr 1 R YU |



w3 QG IGEES [ ofrafy-

TTFG FON-TAT QT CFREA:, T30 T 79, T {2.) |
aa aftd T30 g Cemesar AeRAr e aseE
& Al TRy, 39 wﬁ{ma fagft: | 3 RfRaT T
{+52°5} | qaig owgm: @ a7 | qzrg frafegm werm s

« qErRy () Bradt | faarfagon 1 SO A | =S THA(F)
fradmeT  aREhREy sar eRreniigg @) Igad gaede,
T {’é‘i:} | gierga: “Rmad’enia ssq G
faueny swiwfghe, 9w gm, aq | 2“} | & gatgam
NIFITTAATAYWS, A7 ARAT THETRS T =gy |

v @ FiAIR TR, a9 a9y, 3 {30} | ANSFATITD
AW T4 A FOHAA_ |

A YIAT—AIFS AT | MITEAON BAcy exEwaizar
AW AL | MHFG-ATHYS T4 S Fouw | =€ 7 599, w{ } |
gyt F a7 |l

“ REEEEmE—
FUFSTIATAC TT FST JIR
yAERzRIrEERg ARk |
RESHCALTHAINT TAT FFETFT
30 A MOFR | TR AR TG0y W

e (Fr) (&Rl e ) eEeRTETE aErE e
frenfyar sTRfad aur (3] 1 meary qage oRy sar A7 a9
ST, qUF THFIW: T 0F | Jq7 SAEHAIAT ARTHFIY A0
TASIELAAT, 790 {1 | 037 Wanewy | F9q fHgd TR |
TNR-TIAYEHAT, TARAF=FLN FAHY | Lo | FIATAGAIFD

w AW “grar qladmigeray” fnfgar sait [, v,
T9qT { %} | 90T TTAGIATRA AU A0 AAfQggmSar, a4 {1} |
AT JSY-THFY AFYW FQT A9 AAWIC (4] | 'z%ﬁ ATTET-
fgd =mR S | 9l 9 AN 7 @ed, aguggn Rgwan

g iy




fiefran CRIEEIUSIGE 43

AT AT | TAT T T | 79 KO- SRR, s g2
i | @ R, 37 aftar wong T3 Faf | anfk-
“am'%a”ﬁwﬁm STAFRT &&T&T@mqw T TRE Eﬁ@iﬁ%
qar { €3]0y} ‘ET&"‘ TR F T, qUE(E) Eﬁ:e:’irz;ur(urr) qafSar
a:auw&fﬁ(aa)%rgmirmﬁ, TR JTaT I | qa=g-
T TANTIRAETIET)TINET CHREARREY Srar ewiFnan-
(®TFTIAS Igeafesar, gur {14} ! ma&i“rqwaﬁ”awﬁm
fratia SR esSRaTEaiEg , 99 | gag fesEgey, T
[P hhem qasfimfﬂ EATAT=SAT, | TAARAT Teq=TARR-
TIETRIAEY T99Y S awacsmwz{l FANSTAATATLFAIE- ¥
ﬁwﬁﬂ SIR 9%, A, 747 {1} | waan sl w=fm,
ATAT, T {71} | TI FATATAO0 |

9@ qIA-ATAE IS rawagsEnEa
qzfmaa g3 vy, Mafwedew e gm, aun (%G |
T gz W

AT FANGEHE—

amrir' sﬁrgqqrq GIUF | FE TEAS TSRS

qe ¥ g §En wafy ag q@ | ek e |

TET WET WA FS AR SATAT THET
fardt sraTRy wiE afy ag wRE gRTaRag 1t

IGE| ] otrrt:rt—{:{ qu i} geg YR Rrer-
frar dafzao qﬁ TG 5N, ©F ORI qEY SqEEe G |
‘e ®g sTE qm»@m AE=STWFRA T AT 3o,
{3]2) | sreqm TR SAw YT, QU TFYW: F T | qq7 SqAT-
THSTIE, WRERTN STAT WEESSAE, W1 {2) | G Ty v
faad zmﬁrmq ‘e qﬂaéa”harﬁ;ar SIAL, A qH, JAT
{13} | ag: agumar-sregun ALY AT AT TRMIG=DET, 90
{*¢} 1 getrfiEre weY aguAT-aEimgmEn @@ Tgiat

L gAML R HIT |



Yy U URIRRET | | »frafa-

qI1 FESSRYAT &1 A SR | T AR g iR
Rigw, T (qive"s} | sedrd o mnfren®y | 9w w i
frma 3R, @ O agwanﬁ@mqi arwgmrar
F Ernurerwf»?{(‘eﬁ)iraq | o far Gaydar Symt ‘G gl

ugsFr | A9 STAMSTNEA AR, TSy W {271} | q@ A
A1 ‘et AR s =Y Ter agFe aqiirad 9|
TF | wwwﬁz@)ﬁra@ agiaEad axgrr“émﬁr | gar fafwd, T
e g TEYM § ©F | quy Awmtimiem wgai-
ST anaE At | ATTRRIT aF FT QITAR(E)-

0 TF, AAT {71} | AEUSITAN ARTTANGAE  TgHART-
FR(FH)TIGY QT TRAETRES 2T orTEEE TR,
Tar {333} | aﬂﬁ“ﬁwaﬁ”arﬁar fearfia gafe s
TFAATNDT , IR, 74T {37} | amgan%w?tsa TR, aA
affy Sar eqeTEy a@qqﬁﬁqr, 79t {53} | aaﬁagmﬁw

N E) sqﬁ AW, FIAE | qASTI FROIR Ve, AIHH,
qur {*7] | g FERCTATNN |

s sram—éiwwwﬁ q 50| NS AW ard 9% | Te
g, aar {2} | i A dreq | o ganr FEAERCTRAT Jo0-
Ll cuieRait (il

R Y SATWTIISAT FIOTT ITAHE—

ﬁiwt&wrgﬁwm{{w

q% vr%{ammarrg%ﬁral
TFAFAL Tl T

gk @E waEreRn

v STREAT-SIYAAAL - AEIRAOY, I =9 AqE F x|
el i@ | FLgsyfd qreay shar Wi aEa) EE i
AR sarfir 3t smefe smmsrrﬁar{irv%{rﬂwirgwa B2
TEIN J AF-AERG o -t g8 9 a7 i

g o |



facfay ] SWAAEITSTE Wy

SRR TS | TRFIT IR TR -d T AT
AT T TN | zwema. FEEmg ? aEsiad vqw AT I
zmagwa ATRE— TG H gzt T FA PAFYE
-e-saaam A% | adr “Renad’@niiar 49 g e @Rl
WRIIFYS ASF: q A7 YT e 0 4

AEARIT SEEAE—

T TEETCHT (Aaay QUi wesar s
el AGAETER PR argRagaie
Tg: Srar" [GEeAfTaTiea: STRTaTRIEAy
TEISTT! GIRITITEY FH FR A7 welraw 2 0o

SYTEAT— R —ATF AR AN TRITAAATLHA (eaw |
ATV TTA—TAAT AW | AT Tqgg | FAva- (Al e )
“ﬁiﬂ@&”mr& EINFDENT: | gyl Aeniyar scifay
A T FIA FAO 9T GEI31: 9 qan%sqrarwﬂgs%ﬂ. !
gar {17} 1 aq aRReiae CFEE O HAT ST 99 1
ERTEAT TI-SETaTAAIBA0, I {11413} | uger (Higeas
STHERMIBIIEE ATEf—R4\ TOAH , T TRIYM AR ey
{Eafaao (2qa) [ saft ] qfemear qaqon: 9 ﬁ‘riﬁ[, T“ériﬁr.urv
awni‘r Haafa@aag, 79t {30 | 9 9msead SOw:,
a9y g4, q4qr {1) | g ﬁmwaar W | g SR 2
Yepmar qdadw RenRAaR 5, 9 T TAT {3} | aqr T
qAqFA agﬂrar—mgan aq armm | CFQW TE=DE: q o7 |
o Wiﬁ' lugmawagw BT STAT 51 | TR UFRIITE F 0 |
qUT THRATH T3 31? RRCCAR R RHER: SRR CHRCe ST
RINFEE emrswwgm T JEET FEU UHIT THFSIAL, »
qar {*5) | TIIH TR I TANERE SR | A

HTPEITEAT wrazsﬁwmﬁﬁmw axaawé‘ﬁ QAT NI, A0
{*%} | I TAFAAN T TAW, 98 AU Y, TRANFHLH-

3 gIga |



w§ - fuEfewy [ sfrafa-

AW TGN 97, WY qRYAT g2 v gAmEme, quw {0
@ FRYITAIY ||

HE AR TR @9 oF | Jye gz S
ey | A9 fHa: s qﬁl A j‘rws(@) QIR
s fgftam e range eafiaiyd v SRR TE

qH, 97 {} | wai i geafiaia: |
qY AR —
AIFRCTT TE TH 'mrrﬁmg;a
aﬁ&artaﬁa AT SHTH AR
% qERT T ATIET mwawrgaﬁr
qHIGT T8 wrAaRiRTsRy

ST aqrmrr—{sé T o mrrrga:aeenq“%r{# ¥
FRIRAT T 3 BT A WESDIA TAT araw@m | "ig-
FIAGAT-TRAAHRA  A@ATAHH T | A@T qE TGETIL,
w YT w} | qa wereﬁ'%m “amw%{r”ﬁan&:n %{ﬁﬁ%ﬁ
{%],3) | wwger &3F | a@mgun%am wId agaaEay
awnﬁ, v {1} | rzarqazrrqmqr% T 9% ATRAVTEH,,
qqt {3} | smAwamas Sqft T, oty @y, qur {3 | ua-

- gy | ezl A=A | 9@ g Cgear ghadar-
2 fyerfar saft wg, @ggw, 991 {3} | a0 wIw-GFE 6F-
WAl | AR, TENETE uF, 0 {01} | 9a qewd
HRI AT @, CRGMETE T, FAv (3] | LT fiase
ﬁm(w/mw{% IR A | 99 GE-AEES HIHAT A9 A T2

| 3gd dzwmaiERl IOy qran 9ERRe |q | qar g
2 IR TR, S99 TeEE, a9 {1 | @ whigat-
fMTIad 3R | THAERTIEFE  BIRIIT TR | aar‘Sg=san-
frenfear Srfafed, aar {3i{2)f} | wEgM @7 | EEE-

¢ gRoft |




ey AT wo

qUgdy TRETENET, | SEggmEd S 92,
{"3) | aneRrE (R I CRATAdy S -
g (F)ETT q{rsrﬂ'@&:q, qar {38} | r{'?m U HAFTNLEL-
iy Rigy | wag == {EEW&QH%«%{HW %g ¢ SRRy
e Befafmd, gar {P3303, ) | wEgd @39 | gafrmgen & v
S@ar grafr, sEfmgw oR sar gefima, Fan {3i) )
AUEYTAAN  AREIT(E) EIaRe) szmaﬁ?aﬁ‘ A TR
wfEEER wEEsT (W) | @ e Seg ) s
g “Had e seige q¢ a9gT, A9 97, T {1}
EfEAW: I ARET AT FAL | AAIEAG TR 10
agaly sar sgfaf oedar | v sefned el s,
wa3®, 9t (1) | s s saR g, @uEw, a4
{78} | owash = 93T | &9 wgRIIAEry |

AW FEA-NEIAARRTT 9% Toq | AT TgETFAT ay |
AN T AFAST TREGHT AT FRFS TAG | G qUAE 1
ReTFA Y& T TAR AGH T | q=q T 72577, mn{ } l
Tgi IO NS U

TR aEEIE—

w3y aedt qrewag G

Zrafirawt e e | e
WIEHS 9 TG A4ISIT

T FoEeE frag av ag

(=ilalslel2) | Toqsd ASHARERA TE TEST: | O_Aw
s ilﬂnirv@a:mrmq(?)"qﬂ'@%{t”ﬁm&qr ST T
T | BgEw S | ﬁ'@?{m@gwﬁaﬁr AN H‘!
a«etrmgs@qr mxrﬁ qar {33) aehswm rmq 9Ty ST
&1 PIFET, 9T+ TRIT SAETIaIee, 991 {317 | vafvig-
cxt: I R AR UL RIS I PR E DU [ IEUIS | ) A

g 3gstf: |
¢ firge




iR [ -

1} o e e ahade Rrenfin sl &, ATAR,

HEE <o iCEREY ag, AT THO ragwﬁ, A

{3z} 1 g Fguy At 51, A9 THGW THEEHT: | o,
791 (g} lﬁﬁ Rigeneiiawemge oY g | o wa-
« RE ATFAINE 9 ISAFEVT TFRANSAT:, 41 {1} 127
sy TErsdg A TR e a;'q'ﬁﬁlﬁ 7 (31 H
framiwee (TFsd S9y, TR0 T 89, 97 (i) | aq%@q‘ma
REadt GAY Swme fiseee | q{mrmﬂgmﬁﬁt
fgy | qETHAEA QU an e Rt SEILES]

3 atam%%q%ﬁ., 9 {5 | } | AT TE @ O | 9Oy G-
mﬁ ST A8t | ﬁ::gun &Y AR, T4 {313 J! AT
qe oHRAY S ags%qr. {3} | wag =7y, TWHE
SEiCiECECUTIE CRARE O (R EN qqrai‘rqaires‘%{q, TEY-
“ygedRr e Safftey aun (3]} | oot a3, -

ol 5 54 @Y, a0 {23 qafewRer feway s
fE=an, T {:} | qqragﬂa qaﬁf%f figy | @Rd wEzIsh
TR T vAGT:, lzgurrm ST, 90 {*} | s
SEANTAFH A I 9T, AT IRAW, A {3} | qORw
5z gwn fER-gige sEn

e W FTAT— QUETEASTIT Braweit 31 | JoagsFa o 'zasql
ad@e EREAER wrmgease Sxfn A {3) |
%&a agmgfﬁrar TS agifafa: | erseay ggflaf | s
TS 94, %rgun 73 31, A {3} | adfyedd seert weaw
qIT qFAT T Y, A4 {260 qﬂn“w%qr”ﬁwr&m

24 937 =TT a@faa | TAATIHIT TARTA Fo AURIEY |
qiFaT 9 GEA AT | TagaImEIasTias GHiEn |

( PamawTETaAT SIS I )
TZTIMAR NEAST €Y @EATATITET o Ache e 193
IE—T T TFIREA &Y 9T TR & ATHM

¢ I |

ue
T
91 -
AL




A ] Bt sTaie W

¥ mevigrEet qR-gUd A7 @ENimaRa QT esaTsiE-
Y TTFS aQ TR SRR gt ang 1

FNETH TN SEIEAE—
WEAE AT 9 SERT
FeaATia: @EAEIETRST | .
qasmEwTT TREwRT

TETTAT FIIEY |y 1| o

sra-{ o 2%} | AWIERIEA ENA-AQEESREH T
EFETTY ST UK OF I THigRE &), aw {1} | &
g (3.2} 1 TAmSEr “steprera R shai-g R 1
fiey qu oF w7, BTA-AETRANAAT gorw srrar el ew
qE=DT:  @ETIEE, TA7 {3} | o gt aq Ygear ad-
3 RrenfxaR anfy, stads:, T4 {°0) | W waRa G-
s, 797 {1} | 47 SReaTTEadE G agaed 1Aty
a1 {3} | g ww, q9n (3] ) agua-aEe a9 | [owge] v
TFESEAWAN a3T | ¥4 qFHTFET |EAGmoey, a9t {7 ]

R srzar-—wﬁwmmr qgH AT 7 | EH qsarsrilairﬁ* q
AR TR AT ArETEET Tl aUIEREd T | aul qn
qeafra gwn (0] | gy |

g — 2
BroarmEST e =
froararREmLgy T T8 |
TAT ATTHRTIA, ﬁnﬁravarg-m{
=g & doraseat aaa ! L os 1
SRR A { 3.1:123 | sre-awsdw YR e 2
fear straT ey vatale=T ol | advsen waigw-
TTTR ST w TSR S1ET, 39n {33} | quq TaigwE v
TR MFATI A TRV 13 S0 7957 ST T

¢ Sywifa: | R gASHEE |



§o wirafesy [ ofrafy-

TAEARENay 9 S Rt E TR, T9 {00 |
od wmeRmTa: | qer T gy (g adada” e salk
FRTTANE, Aq g3z, T4 {55} | FRmmads ar-nwag
TITZTTAT CINITS qAT, [T TS 9373 TIT qA07-
S II(F)FEITATAT T AT JAC I, T 94
fmensaad o, gar {30} | a9 AEUA—IGIOT THE QT
feadt, uEsdggmn o @ uF | qEiiiEmer a qun {75}
Fs4 TeNfiag TWr dTAwY, TAT 8o
AT TEA-TARIEE AT A CRAGTAGATGIAT
1o qITATT:, AN B T TREH ANFGIE AFI 7T AET-
&1 | 93T qeqfima: etimRennaiierar awgan giar oh-
ARTREAT AFIITH TS TT ARTAAW | JI1 T
rrfimRanggumReear | afi@afiaagal agae
AW TF | gl A Feqiiag, 99t (9e) | o famwnT
14 THAST(A: AT
AW FOET T —
UG w:?rrg%rgargarma\
THSHANTATT T |
AHFARATAE =
2 HWEA ST T 1 9o |
- (owem-) wwiE iRt -gin s
SN T T TG T PR I Z(A I 97 I
Q=) “Raaad’ Al g g aqs aqwrgIaq | T T 59
s an waly geaf fran Brar wafy s @i G S waedifc
23T | EEAET TAE ARE-FE AR AR
W ORT WEEd gaaE =g
ATRTFIN IERHAE—
Ui T TACTASTUNRNAIIGAH
fremr Reegamt wafy R AvegsarEseey |

g Qgewfa: |




iR ] SIUECRIIGH &2

TerEEn RuTRRersawEmTr WA
FHTEETEAT ST 0T Toreriag | freriia wrwe vl

iqriﬁarer sqvent- (2 {zer 1) | zewReEa | eawlEd
AFYWT ATET FGT SEAQIAT ST | T AT=DVTFTERA A
At “Fe qfada RERAr sas, saEw, T {3} | qa
AGAAT—LI T FTagmsar qrag{H(F) =TT, TFRESTYN TR
& T, TRAHAN 937 | AT SNAREIINLET | 9 FWagHa-
@(H) Bradl, 141 3B | AAESEAT TZATE (R T AIAH T
%8 FgiFTEt(E)Baaay Sar Aagd eEEwEr, 141" H 9"
“Roaad’ o 93 Frag | 99 (3-a2EaHT aussgn
afd st wreeaTiag | wdvEd san Tl A agiiafen
qEARITI(F )T | ARTES—HAARE=DET ad Svaged
T, AAATTYA T AT AV | qqrsefn: ZagAtuE) g,
qqr { U5} | Aer g graaia | 9 {7} | gag ey

A FEA-FARITAEI A7 | T™ gE PENEEH v
AV by « . -~
AT ATEATTL VO AW | TEr q@eEgw (2] | i A S
gragta: |

ERE CFRILEERRER (G RU R
{edawe gaa [9d
T T [ATCAT|CA T 2
YA TATTFE TST
wor ! oSt wfy As | 1o

(GIET-) 31 ARt INGS T JqASTAET G T 728 a9
Tt Bt gl | s {3 Bl igeTe ) Tengagfiaty-
AT AT oA | Breerarnetey “gen ada’ feni- 2
AT 9, wae:, a3 } | gfommadag—uraa fatesd s
fraq, At Brfwead TR, gar {30} )| aq aguAr-gitEa
e o Tefi(E)Taq | TFEEYRIW R & o | TR | 4T,

g Ey | R IqfR |



& wfrafiery [ sfmfa-

gar{ "3} | saraRf fige | @e AenEeey 72 | s a2
TR | LA TR ORI, AA0{ ) “RraEy T
ys wged ('Y} | 9 egd S ff | sedied g9, afd
7 ST T, 7 {000} | aiaeafred@ ) | qai-tagd
wqd Prodt, TH: TEAm g, S eIssan G, qur {770} |
Y TARReEd Su iy, audw:, T {0} | qFR qg
T, TARGEE: T ARAA | THE CHS i
e (T Badl THeRan | o ATNRREErIREE fEe
qfTda R o, @aa &, aur {1} | gfomeday-
v T RAERIE) BT FNTIE HTar(F) T, FAETE T,
g1 {°303) | aw agvA-Guge FEEf@Eed SEr )
fradt | TEREE R @ o7 | gEwATE: @ ug | IR
fugq | @g@ a7, BN owEhf: | g vl
A CRIARRE TR 1) | RewaR”
wqEFEEER: | ags dagw s ey | ondied gy, W T
- qafigatiE R | Ao g satmtE)-
feqedt s wmEmRfE)ITad® | Baw R S, a9
(1) | ST A0 o5 aremay, 341 {777 ) | vaq 8-
FETRIO | MRS = e e3a® ANT@ETIRI: Tagu |
R WR FLAT-TIFAR 51 SAA T4 TG S Lo TN FIAT FA(L
- AT | SRS o5 ZET | Tand 9Efag | a9 99
72, o (9end wEfraRameq | wer sgftaR, Tn {33) )
wqi A qraTa |
AT T TN
2 |iArgA=g 77 Gavser-
TATRAISATS R AR |
' cAgHAH T~
gotfeas wrariasRamae | o IV
STTEA-TIRTTA - dq SFANIEAT TG |-

3 Susfae o R




Ay GUEURIGH £3

=BT E-HATiat sAgagiiaa G W amEd aw
FAlTLATIT FA | TARE TAT ISSRTRIT S
ghisTa freafmarisTh g 724 99 FR-
TR TYFAMTZTAT IH | TR GEASHKT THACE: 720
WEW T-7F TG | 97 TA-IETIARE  AWFEAGHT
FHSHEAAT ALIT—TAY TEHET qusITaar ffed Wi 15w
el Rl FaertERG@n aguARFEISh aw a8y
Ari-aged @ uRfed: | geagelaayd aogas gasaRi
87 FFIREAYHY | AFTRAHATHRATE ||

ATRTRIT SEIRAAT— e

oo RifEat gzt
T FA: FrS TEATET |
29T MRERg IAFaT O
FATATT KT aqrg | <2 W

sqrRaaTer smen— {3lwt Tl ) widm-frim g ggag-
FgA-IAR Aar TN 927, TAGT, AT IT, 70 {313} 1
FANHDY G CRST: TAFIYN FAA-TIATET TAHA
e, aar {73} | o gfe wfEate | w3Tshe whmg)
g WSy Renia fagusge-tre fined o,
yzfrgafafinaad sga, sawaffmy aar {7331} | gRegae
fawEr ER@EEEd, FEIgEN [ eEEaEg, qJ9v
(?51) | QT CEUEET | auRTEr YRR Eadas aa-
fafay sar saErfeRE)Pad wireyg, g {75}
TRT-T2T UFRRA SRgEai-“dgeer e ey
{7535, ) | qalE TRG & OF | W0F FECAGT 9 S
qreaTf(®) Ead, EHTEw oR sTim, auv {13} e
g RRTE Regen i) tadasag fear-
fa@)Rgafay ITRRqaglad =EEy, T {3 | R
A TRREaREa: IS g9 “RemadaniAei =1y,

¢ Igsfa: )




&e TSR [ Hfafe-

a9 9%, A9 {1} | a7 O 9T UFSE woeiher 9T T 9
923 AR, T {0} | ot Renfar ARy {31
LYW 9T WA, G O 9T, g TEW & 97 | q6
=HEEAT e 72AY qET eFgaifiay | aussgan a9
'*mwam% faan swan LTI LECLUBREL "¢} 1 s
gefiruad Iqft A9, sudE, 791 {1} | Wi AR iuEste-
g “gear rhada enizA R g, avam, 4 (3} 1 ofe-
qqIad aarat Eiad aa, gt Grivead qa: @ oEe), qur
{33} | @ SEUAT-THYEA A TG | TR TFIIG!
g TY | TRATATE: € 07 | 13gy Rifegammonyg ol

qY GITA-IFIPEAT qFAFE osd qafGyiEr a7 gz
SATATEASE IAT a9, T 95 (¢} | agi T g=mam )

Ay A NTEwmIanE—

TOTSATTRHTON FSHFAT
e fentataat |
qEFW: ATy TIATEY
agaure Rt w1 < A

TR T— IO AT ST rargur R PRI qaﬁq:aatﬁ
AT WEN I SRESAWETRY Fyuart fﬂw ar A ‘A
2 fyfead: ang”? of adiay, ¥ New SgPoE@as, 3wy |

{1} | WiMrgasR wwey ;AT {03}
TR SR NETE Jrar e @) Ead treser, aun
{*5) | seger Tafiegsand wet Brevgy, T40{s) | adn
- plaeqi agians:, @ ag, ] V) “aﬂ%m”ﬁmﬁm BN
s PrATFNRTEd SR, w23 ] | B
FRta(® BT st Aoyt agad, ﬁgmrazﬁ @ a9,
{*%9) | qug: &% THYM: @ TT | NI FIFTIA(H TR
TG, FA0 {3} |wenaEhngw o g | e¥T-ag e

{ FmerfE?) |



ey 1 EEUTIGH g%

EFIRAl SRS Rreniiar Sglfwd - aa{ N
THEW @ T | QUE A9 Agefsan warat@®ead
qasegr, (F4r) {*°i) | anewfieny siftagiNE)aEsn
TZARATI(F)ITTANA A0 RIIMERAE) BIS T7=53%r, I
{**1) | qeREay: w-Ruaadanfim g e feq, q9q
%, A0 {°3) | AeET S NIeq THERRN | AR -
frww goneiean ‘=g Refar fRmy 3 {1
frgun ey ST AESRANEd s GOw oR ST, 90
%3} | TFYW: QU § T | AT TG I Isr‘fsa:r.,
21 {1} | TqgeageFIagd MiTfaTacE- NI aa=s- 1
AN WEY g st m&fara-sqr, o (*3) 1 AT
s agifafe, aww., Tt {11 wma«qrq “gear glada’’-

(? fyemfar) ﬁqwﬁ?ﬁtwﬁrwm | sroort Erfroad o |
agﬁﬂ%ﬁaﬁmera A%} | way gAY, 740 {113 } | agorAr-
Tt 487 ALFETSCAF)TIY | TFSSTAM TF: & 0 | TEE- 1
I | OT I {o2¢} | OIF qASFAIAY N

AW FEA-AFTA(F)TIQ T s’ﬁw, ﬁg«ﬁsga'ar-
flag, epeagaRy, Resneaefar am wgt | 9 maAgaAr-
seuT WEY SgaR ody efy T T m., Tqc {3501
AT ISR @ (F) T, 790 {27} o Sagsioni: aumr =

fird@ea® e gadg—
it & aft quT:, 9% Ffa: wlA qml
WY U T A, TeiT® g T | <
ST I TTF SRS gumiies GRIER K atr&aﬁ
FEM ﬁqﬁ%ﬁzﬁm' | T AY qOrRISE IRE: q & wmmﬁ wr., T
A gt wPErd st ¥ guE, aur Ay W@ 4 g -3,
qqr qsg: B q W4, a0 GN-GN Ay W 9 AW
FAEAT ST U AEAAT: T g won ¥ qeaen |

g gArET |
¢ Tfige



5§ sTfrarfoesy, [ e

ATRTFIN ITEAE—
T qeguy AT A qawy
EIFATYARET Fiaat TTRay € |
weRrseriTos ! frge St s s
-‘* &Isar Rt 97 & e Jfas! wdimn ez’

FITRATIR SATEAT— | Jo oG TR T W T | | 7
ERRR ERE TG ARSHAFASTIT ST Taftafi | a7 &9
mFAY T all: | g g9 oF gt g an | ot gi-
TR | AT S S | @ TR 59 &0-

* oggy, J97 < ||

I qIA—FRAAT 9 qm; § Y T & y@nfAr, aqie-
agt TEYW FA0 A | AR S R |
o S AR ST ST 9 | Gt TR | ST
agfaf | agawr s TeEead M Ul

4 HerEEi § ARTEREgERT ZiEEr, aqi—

o gt 3¢, 7 g9 o B R |
w0 & & F FAE, TIIRmRg W
W |
"y miRSERIA g, asqr@'ﬁ;ﬁ T T |
% FFEATIET, Haw J9gwRag 0"

ST AYF QIO @D SN Faqag-
et ) F Y yorefter: | g e Adwader s
SERLRE R I | T AASERIARANEAFT GO
m m‘res g | AT g WY TR WS aq =g as-

[ FEA FA | 9T qe=REY qoefia | wr{caﬁirgamm IEILE
TAE 2T fd ?ﬂl{\ A mgw’»ﬁ%&\ QU wn, T g
AT T wFA: | g DL o quieny @ ol

g WRIHFEAT | R,® qedaAr AAH 98 | 3,4 LW



fiefray ] frdazaw 9
IR —

dRaatatfan: e gafn
wsaa et |aim f Gresramr )

a*q;%;sw[% =X = gmbvee g gi o |
iR ey R werfn | Rraet a9 ! A=wtram licall® ¢
rmw—{g 3 T ¥ WO E @t 3 Ey L TR Lq < Lo

757 ]} | el = 81 gty s fraf | wedan s s |

qwﬁﬂgmrﬁmﬁx@)wqt A= qeY FEaaraqdy S qoor-
TRTI(F)TAY | I q& TIET @ITEAY , T { : } | E=agdfia-

et il g0 =i my: well et o1 | AreArgedssy
wA gfdt dt &t | ageTrgnar frdee fmuir A
NASNEET NSE TF ATFLERA ger SATETREAGET T
fymeafia fe=oar {73} | ATNTANITS THREATRITAT, 90
{*1} | TR eRERERET aETETRag i) TaAEssay, a9

9

(%3} | Prfrefeaa: E=woEdr { } | ol @i SARRR 1

g iz ST wy | Ig0 Sed=E ol wmans ay | Rade-
A AFenS 7 IR FeAr ¥ prgTREan qy SEEant | @ug
Poi AETRTE(F)TS A1 ALHACIE) 1T IS FARAYy TN
{Iﬁt} | fre—Prago: ag gl | aaan aw sy st
&g R0

A TEA-wIegIRQfEaT sEr Tt | f%rﬁm'%ara: &t
T { 73} 1D AR @i Al Rt w)r-
|| ags%m, TAr{ ¢} | TRGAAN S wrrwf& | S
AT TR RETRE | @937 RafSia: agd arawgair | 9559
YA () FnTRF)Tay | Feargar § Sd g
EME Ay | @@ g% gy | segar Fie | g o9
TTIETZAY, TAT R | | |

¢ 7487 99 Sroradi 3% I8 133 | R TeRRRan |



&¢ afraREFY [ sfafr-

o% Reddred IRy AT oot adfafl Redar-
TR qEIE | TATar ekl afewarf w0
A9 ST TORHATRA | 4 FOrE IANE—
garoTETEr R sdreat
u - we T 7o Cradseasi |
R THIOA ASHATH
wfr=oarsrmtafer amn ;o
SYTEAT-TRIATCAT A0 EATLEAT a1 q7 AR FFETY 3999 a1
wamrEsE wg | RATR-TIe TEgAETAl qRaEEd 1 9599 A
v pfterT—gesrasar | WATEl ARy T qgenlia s | aand-
| qEdY TEEETEAT IGTAAASH TEIATTAT | FAT FAKL a0
FET RS FTATEAT AT | A i S s
ST FAY | TAEY A T TR A0 WY, AL0 AT AEHEA T
AT TEN A TRGALEN w0 | G adr | oaw b
4 AR | qq ARESAT-TA-aT5d Fo-qsarg Mra-gafiEr game
e “gean ada’ el aEga aSe-wn ae-
I7 | 754 ARBIES @ | T AN-sAEFOR [FRraii]
N ‘HeraengF-TEsITE 19 T Ty a1 e Hw-
TR | qgr—
Re “farat aTEY g, Qi quie SFaA |
famer = waltai, st wig 1
R offomRd srafife | mywitdcr mmim wsng
R afmsT-grenga RaRRRy sg shq
| AARIRIN FANTEAE—
W FEREwMET TERTT®
FERATE grEamia: |ars |
HATSTA SHAGATH @H
AT TV TRAEy T I <o I

9 YIS R MEIAMEIRH IBA | 3 BN AR T QAT e JalE
2R St e 1 g SRl 4 Stk |




favfrag SR &2

| FIRAEIE ST, AT A ) | AW “%ﬁﬁﬂ”m&m

o o9 g, TR ey srzh Fr%m To1{3} | Bt T
IR (AT JEIHAIAT, ik qéﬁiﬂwmq, aqr { "3} | g
g |y SraT R, fw g v} | 5@ awnge-
eI | qF afEsT-aeeng Tt ma-mmﬁi’raﬁmw*
YO | ATARAR(F)ALE T, TATL09¢ | AL Bragsry
RESfATaaE e asar g R #ag rsrgmﬂcani‘r St
ZIE, AR AEIATIAAT ASqT, J40 { "33} 1 aw WY
Tl | stETg e g Cpe qﬁaréa”ﬁmfim TR &Y, s,
mn{ 31 qa: SR g @, 71 { 3} | gRaE-
eI 92, q40{ 0} qq Hggnr:n—mg THRYW: & T | AY-
feame 92 wiar AEEy | SaAAgage a5y qﬁwgﬁuﬁ
v {**} | Iaf A Neg, 740 (3] | G 9L, anit
a7 {1} geAr 4 S+, T QLA chwﬁ:w gmﬁm. l -
nmrmaﬁ(es)iraq, qar {27} | e F3frAT o4 qungeT,
T { ‘b A9 2 | QT T FHIY, AT FREROIAIAE gAHIN-
AU A0 7 oW, TNEATRI 3 I IRV FeTY, T40
MRk W%m:rm figan w8t GRET S TRETEY,
R8o | qFr ATMANY @odf TTEH FLA, AW {2 | s ®) |

a&r FI-I ITRTNE— ., %0
FICA mfr'aragw-%aﬂﬁwﬁ‘m

TrTEAH e Te |TT T g |
ZF: SETMEATTRRASRE Itew 97

g | sraTa aq ®fA q@TEreTsa gegsTany el

(g "3 ig 0 ) R eAr e i S ade-

qaamq I”sr%s{r 7 {““} | v Ay Sar EdTE:, a9t
{2 } g aﬁrszn—irmgqaa'%%a gl Swan G, TEEY-
Tt 3% a9, qar {02 )| qEngE ey ‘g edada” e
ﬁ;:hwﬁ 9, Wﬂﬂiﬁﬂqﬁli{ql a agurar-frge Bt s

'2 EBEAFETT |




9o afrafiesy [ sfrafa-

ATt | IO CRIAUSITISAT AT | FATT FITAC WY,
qAT {:2) | o g, qAT AT %, VTYTALET | SAARETd
IR 7, AUARATHIIT, T {1} | TY q@AWE | FAST TR0
TANHATITHFALTAT QYW A7 QT AT | SR
« T T YTH T, YT L, ATHRTATE | qqv “ReTrml
IR qY MEARYr 92 gxrea” AT ASTAATT TIETIOM
CFAATRGAT AT AAAI(®E0ITA | 9= CRFTATLIAr
W FURAFEY TG RIS ARATAITEEC T, T
qgre {*UEh
v 99 RINIETHE—
TARMTHAETH T, T AT T4F q& ! |
A% EIHTEE, T r'% w%{ ECl (RAN
T [ 9T AT AL -0 | A G Koo |
m&i’ra ELRIEERIRT] gﬂrﬁksrr { m} | AW T B0 48 |
SELESE R R o mmm. 133 n
IXTRLHATE—
FETT TR TOTR, AT T TS |
qefistors | AeveRT, sHwRT QR oWy fRg? 1% I
sqra—{ 33 ) | ‘SRR s e e, g9
R0 THTT @rwﬁt., FgEarEa: (PEFTE), a0 Al
sgar-waliderFETRYfET S g, f%rgurrawnfr SIG
R, 741 | :} | AETE ERAG FAT wﬂ”wr&:n 3R
&, qF, 141{ 3 ) | g3 vt  gEaEn) Iraiead sﬁfrw' 52,
T; TAT a@tiﬁ%amun EREIRICED sn'ﬂrwrwﬁiw, Tqr 2% N
™ qasgurrsenqirﬁ AT | TFSSTIYWT: 9T O, TAT {6} ) wﬁn@r-
Rt o5 gemeree, T s, mgqﬁ FAR: | qUIAIATT
EJYAT FrAT TGqf: | wa: TR @54 g quee, A IR
TAW | FIROATTE =g stran feq | o wrsm?r I
5aY , ¥TYIR AT | JAT IUTHEATAT FgiRen srar whe: |

¢ TN R @I




it SoRFY, o2

@ TRgAT @5 TART FRE, J9YIR &, a9 9T | 9T
R S, A9 T, A (3) | O FREAE
AY FRATNLETHE—
AT ATIRATH TSR,
qTeTE WEFHTNHRTZI | o
7 q& | |47 ATAFRTSA
|EreralRe g 22w’
I C IR M srang T DA A wr-
FE E=an g9, Rl FEd G | gy CananEE-
Rt sREeY TR AgaT qEr QAT 9@y | TR
fFrafesar, gar] 32273 | | afesa-wwfaE) Brasr seng-
faie o | A AEEIEERr A fraley, Sy awswa
quT g, a4 {000} | wEnge g g ol ang-
FIOR 21, 9T 1 | FHTIIGA-ENAGETAATN IS FALR
12q | [d] TR SUEE: & T, o9 9 g S gy, o
qar {712} | ue qonger Qeggnar g o))
JATAT WY T FEAT CRAERRE, a9 {77}, JggaR and-
FARFAETA | TAATT QLYW FQAT CHIGT TR T4~
LT, T {55} | ormn: qAR(E)AIgAT AW I FIE
qure:, F9T $R; F9PIR AgTeqiaq TRM(E)AITETBEL, M
{22} | wfpvarET 9qgo seweNfiag S EAgEtE)-
Fag| T A T Ao 3f AR T, T40{ o )1 qan g-
FAS(F)ATTAE T (F)ATTRA TOOTSIAS IT S, Ay
2, A7 {3} | FOEHAIAT FRREa g1 Sar Tiag | q'
AT &= FISHAATC, 40 {*} | -
gy fFdd FRROME—
8! qefwiaeaaia: qrga weaar-
goet g wfY T aswArTET Ihu |
FTATINAT TTHRATN T TZ¥IA A, |
WIS T AT Ayt TRICATT I9a7 I X N 20
g Tligar | R AT |

<
e q
<




o UIDGIRCE: [ sfrafe-

A (335 ) o wde SR e Bredr eRmfie-
f%r., qur ags%rqr T, T4 rr%ﬁmqu@)mq, aqr] sls
qq: AR=SA-TFIHAI(H) AT vwng-a:r o | AT TAEEA-
ARATATIY , (EEDSTYOHARY STQr AL, q9v{ e} anarger
4 aﬂrq“gcqr qi"@aef a7, Wﬂ%ﬁﬁifﬁr., a1 {1} lag-
L zrsxr—xagurr q%tatramqra@)agmﬂa‘% ATqIAAN: agqIa-
et YT, T47 g qaﬁrarsmf%ata i‘awm{ﬁ(*)iraq,
{352} qRANdgE aw Iy Wl awnzmﬁ'f., T4t *¢; G-
o wRfa@)aaf, T ' ) | sIREETArT T @ TR -
e R(F)Pradt | s fregragfa@)aaa wet 25y gifwEay, a9
| ATNAIOEA R =y Gammefa)aae aghad,
aar {32} | e griliswa

AT AT ETATE—

- wfg Aol sveweRTFARIEER:
¥ e (e TR e g gt Tfy |
AT RAA drsTawsdan aSg awwe |
Trarg ArerwEatt wy agrsaif ferfead? 1L

| WY AAggETE avtan aqr (2011} | sy
“armwmv«%memﬁ%”egwr THRIAT O TR | TF TN | 0F-
=e SHEYAT 51 F1AT, FEET: 7 9 | aqv J90{ ¢ R 1S i -

ATE ARTIITESTAT AT Sraraay Bosar, wr{ }1aa Hfﬁ
<A AR FATEA TE a:ima@)rmaq, AT TFSSTIY S
AT, AT {72} | NSRS ET™ LaGL “aﬁr
g’ saf v, wg ww, g {3) ) 9owi Ewendigad
AT 99 TR A | aai’i‘a‘gﬂn g Eadt sar fHagiE)-
FEAAT | THRESIYW THRAT 93T | qa7 FsgRqrata KA | wai
TRA(E)BrI@r ait w5y 199%% a1 qw|, 94w {42, k)

¢ MIBAFRAT |



ity ] Eriicay 3

AAFIZTIEAAR—
mzzamama(‘?ﬂ)gagr
frarfy frysgewTgs Al
ot | e aEsEr
T3 QuAw AG Beerarssag 1 a2 W 4
S -WITAES IR (3] AT ATy R AgeERtdeET |
qa¥ ‘SxfiaRm s fEdemw, aav(d) | @ aR-
=ZAT-TgE w«mg Ry JEY St SgeEhiar, quy o
YOI T, AT { [“3) | Arerg e g0y “wn g’ @rigAr Iafk
3N, o T, q4V {3 | A §ﬁsirm:raiﬁa frwafgrm Bany v
U, AT agiiﬁétam?r gz | qa sk rgwr CEERE
ﬁsnar YTqTg | Safaga TFEET T | qafafua @sd dgEa
qfywn, a4 Q¢;  Jvgar & wdaTeTsn gk I -
fuwTay | 7@ Brfadsy 54 Tenitaq Terd, Ta1 2o |
AT GO ATTILEAE— W
TR RO G IR
megﬁr 73T FAN TAE |
FENEAT T% | | AT
BTAMAT FF CRIIETY | 1| 2% I

(emai-) (% 3[40 | “BERRenRED Ay CRAtET .

G AMMECIRIES e rﬁ%a:r., gty weTgdEsTan Ceefan’-
A fresan qﬁaa&ﬁf&ﬂm, s a0 {225 ) e wf
sga-aRAaaRfEgen s - gmrq | Strar D -
gdt, w99 PO 8 ST 9, 47 {774} | q ARG A
‘gt qﬁ”a:nf%;fﬁwﬁ 31, AGARATDT, T {3} 1 7@ gfe-2
mwéﬁa fezaeaad qwmT, a9t {1773} strsrengur GECl
FIRIIT CRAEA S g | o syay aw @9 e
OH 7T, TS5 Fqgaf wafats, wae aarafifas, agv {3}

 AETER | AU AW-EE A% QI aststt ) | % IgafieH |
3 ‘favzFaRare’ it gkt |

n bt




G UIGIGRET ] [ sfafe-

ATANTEORTT STR ALY, FEARATTY, T4 { £} woonaaE
fEaqort gt Qe | AW A ey R s ey, q9r {o ) |
Fan CRICIERIRIEALIC e SRnEiTat@®EEay | 99
THRARTAT A =4 AR, 140 8 AgIR 5 | -
S FIAIT GEYAT ST FARR: | STl GRATAr Ay @=d 31 A,
W TRAtTgadgEd, 140 {11} 1
A9 STRAURE T QATTYLIEHE—
g Trew Kfwrewga qz%r%aﬁr{rzaﬁ-
ﬁflnc'an ag fiflre g Pedt g w9 | saa
o gy | FE- {2085 v gam-aef Qe githr -
tfenarimm@)sraql wF(QF)=RAT TR (F) oF | a=TAT 3 =TE-
ﬂﬂfiﬁmrq AeATEA T qﬁ”mr&m ST, ST 93| ST
TF0 aqar, gy {75 qg&mﬁ a«»aﬁmwﬁaﬁ( t&owe |
A9gTR ZY, AT 9T | FAACIGIN STES, A AT, A3}
W wfﬁﬂttaa alﬁﬁw omasmfiﬁsmz——
TH srrgzrammm AT TATIRTAT AT
TIARILITAE PRI |eareTd g | lRall

@Erra-){ Ea ) | ST AT RIwE AN - AT
qearg—aafi 7 | S Can) senita fE) AgEaad | ey
% Y0 TR T 7T AFETIEE- TR T “ogear ol Tl
IR, AIAFET | TEYT wxg' Kkl TFEIIHL A assa
rm{rq(qa)m TITOERT, AT ™ JFEFQAEI, T {0} @
SERNW geerrgane NI | ﬂ{rﬁrmrﬁﬁqi’r@m{mﬁ
freaa®) =g
v oy qFURE FOET INAE—
emﬁu TARYT FSHTURT-
TR qmrqz‘ frasfzzsi 91
FeTqT rwuwﬁrw FsTROR-
T raam | trzwr(r)acmr RN

2 '2 ma;asﬁﬁf%'wl 3 age aﬁvsaﬁr |




fefan ] TRURFY Y

ST ST AT T4 TG rgmwné\ faeme fai-
%qr:n ads Rasd ser Rsrgadatd quww. R qeq0 T
-0 {FATOI qeEad WA FeA ARRgAT-91=T-
JraTE 9% qe--FdTaTd FaRETUaE aFEIguRF AaFg

ANZTRIT AFAIZEOAE— 4

TAAT TARIAT & JeqIm
ETRHAAAM g ®FAT (R ? |
FISG FE T 5 FLIA T AT
Hq, TAUREiaTraTR Rl 1 e
AU || g sy oF=Ban | NFRTI FS—ATREFE- 1

T {fz}ggr»‘~- |ennag@gauai ed-Fdaegrgaeia, Tan

{ oot | RETfNEa) WowasgasanRmdw-aiETnaaT R,
[ oo {73321 | 3o wowaian , gl afin, a9 T,
79T {52} | AANEATAT AT ST TA, T 997, 90 {5} N
AT TR AAAZTIN AFTY STOARAT AT QRIFAATRDT AT a4

deg Braqum | od af evxm.-{v 1 } | “agREen-
R gagm gmIeniigg S crmarsrafix(m)r“ziraﬁ l ms?t
Pt s st Ead e, {;: 1 E
37 T qaEIsh BT a7 fAwdw yuag | °:J’
AR FISTTT:, T {w?} | AT, wr{ SEE1NE
oqq FAT FSrgolRmd mr gw-owge g9 agd, A9
gmseifaf@E Ead aa sifalaar  aemdt oEERE
Tgr {703} AR IA-FEAYAC 1A Sar 9 |
qfequt: o7 S frEdt | owr R qgnﬁmﬁraiw”
toaregea Braen zrrerirﬁmaﬂwrmiramr T ARl W @
AN | gaq gead TfaRl qEd, aar (o

mﬁmm@ mr@sssna e, TAT { } | &T WEMY-
Qaﬁraﬁmrt AL qFAETA’ 5 gl | - R




0§ nitafiawy [ siaf-

FEANAAT HIRTT ST awn”ér:rerﬁ(m)r?ma”r TR0 | FAZAS
Yazae g fudm, o | *:p‘ 21 TS
arrariri%aaz{r Aegdt | Ui ATUFILINAT T CIFEAT A
IZAGAT FTIARAAD QT WO JSTAFITAET 50, 797 {2} N
v qY AUOIES AT AREd Al IIReTrSequmsyE qni—

[3 ‘”:} | 9y qeaq mauaar S aerEgetE Ead

l
qF<E | TAA I snutngtri? cices il ﬁzzﬁqwmra@{
Reidn T gaRr Gdeey @ ) T g A gﬁreﬁ
s FEafEsEr qumd | Fded grgga szeaiear
lo qaif(®)zETTd | 5 9=gm Sl A qEET qFTAT T2 |
FAq0 AErIRYmAEEfialaraRam @sd  gAmeE A
iy a7 geAn, AqT R
A AR TAFSFUSHIQ FATE:, T0 {% } | AwTq wa-
1 T ATETIRAE) FId eI | FOETERETy-
wag (3) fafa aar]. 2P vy awgm: € 011 adisR -
QALGER) araanwﬁwaﬁmrﬁaﬁrg@ AT =4 TG, T97 Qo0 N

A9 TANES REASFASTA A0 {“:‘331 | wThy g

| | ST awwaﬁ:(&)ﬁma‘? Te=El | 4 REEIY TH
q%w%w = TR T 1 ‘} | AT=ATE [IYA AT -

2 PIATEET ASTAL | FA qw% EQEORIRTAT I TRagsrs-
SRASAUA AT S5 TAIRIST AE TF, 97 L )
aq fAmgETaE—
nmf%mﬁmqiarﬁ‘mgr _
AT HTATEAT RS 5
2 ATA@EISTTNTET T
TrEfeaTET 9% rair% ﬁﬁ:{ IR ll

2 ‘@:rmfﬁr aaﬂ?ﬁ’ gf qmmf?fl =< sqsrrﬁ l




ffray T RFY 9%

oc'\'

A= oo 27" wen | verlion | | TRIEATEAIRG | 992 YR

fEenizar sar eRww Ead G, w{ }!am 37

P enfar ardRTTEAn S@n o BEYn, ¥ e TR
l“manii &k-m., TN { o lorv | | ATV TEI9 “BERF R T

qar A8 FHey ararammq JPIDFL, F4T {°7 ] | A9 AW«
RS IO HIAEIATN (FrAn) q%]am’if%faxgs%se;r,
Y { *) | 3f wgE s ganawi st w4 FEdgrgsamaat

qgATAT rrzn{ } | 91 995ASM  AF=TA] 79T FAT IAqT

4 (33

{ : {} YFFI FRESTRM ST AETEIA Tear wn{ 'l
snz'm TFEWCARE T | TgIgm THEAA TG TGS | 10
1 @ 3r1w’r'§(m)ﬂgir’m |39 = (g STrar gEaes
FATR FAQ 0T | ?wquqa et @ FTTTAE) |
s e uliE | e xsrgﬂnamamarar T3l | o=
gftvar eRmEfsiar seagladt cwfafe | 24 fgor s
9T QLEC TZIAN (ETATETT | U T IJIaO7 JTA0 ALARQ-
qEA( At &F T | AWONGAT QT CRATANRT FEEHC TS T
T | A& EFOR AEQETIEOREEaREar v a9 sarfy
I&, 90 LR | JTGIR ATE(E w7 g, w9 siEFmq@GEE)@
qreR =, 370 313 || g iiaad suft exragata(w)aay, w94
age graqa, qgr {170} | aAraRiaF@waEEaT @7d e

G

Y

-

qq FAANETAAE—

REY ATVAT T FHR-
BTN FHEA OO |
FATSH TTFCTIRA
aTavRy % afdeEa ! & g9eT 1 e ||F 2

Q Bdtaad 1 = ‘Gremfw glig=sd’ iy afwifr | 3 seafae



0 nfrafdsEy [ sitafa~

fre fs
=ma:—%¢3 F }l CeBERIRERICCEICICICC IR el G o

20, o
Qg TN A TN ﬁmﬁ FEMQ T_ITAA: | T TR
QIR I HI Ol rz;r{ea IO AE( AT TEfa | wr
gftrar faletar gz AL qERrit @5 TmEatETs-
s fI(m) T, T41 233 | A9gaft g1, 9 9T | AT FAT-
TFEAA, 797 {3} 1)

>

a7 FRTT JgdgTETOHE —

HEY IMFHTEHRT TITHRA
dTear JT ASAT T |
[ N ~o [ L [N .,
Atwma ¢ ) fga! giy aeEeEs:
FTREEAT FIZTHR sTEaEg | 2e2 |
ar<|

FZIRT:-ESB\W
T

T Hs?sr DL STTT: | T ATRIA ALTNATHAN JT0 UEREY
feqy Frafeqm wwEm SEr SgaagtaE) TRt | o ge-
"t JOT AT TZHSHT ATAA TAWA | wqi FIEFA0 AW Fs9 &q0foy
IR @ Eadt, a9t {m} | FEGIR Iarirﬁ.,am&z eacl
FANAGETAT BTG TG, T {2} | od gt qwey

creaufqraseat‘fﬁ Yot qERT RERAT aTa R guEILE-
o SR A | a0 T ST —

“qaggarufiwF-sa@ s faEeT |
Hfa aguRS a9, swuEreae qeg 1

a9 aaufﬁﬁ: ST
raaﬁ—mmsgazmm., HIAST SHT &7 |
I=aT 51 :wararm, franga: wugarg 1l o W

%3

a;m% | 9 92F FOAIE TQAAT T97 |52 | OF

,ﬂr\w

]

smes:ﬁl R Temamergd ¥ | % Wea | v gz O



frfan ] ATURFY e,

©

G~ { o2 | welac]oo ] | TRAT URTITFAFAGT | TA GS
XTF A9 TERERT TIL { oelnelo /2] DIeq0@T7 9, OFAT BE-
QAT 9 ARIE TRIA 50 GO | FFgort i st few | el
fEaoErEy STat 921 SS9 AT S TG | TIZIAT T A
FeAIfagta(F) T gd | | NeIHm o5 TafeaT S, «
747 33 | F9gal g1, OO qEq, g {11} | AqamggiieTd
SFHIT FTAAIL, AT {7 ] | O i qaa |

AT AUAFYIEIAE—

AT © =77d @ o {, Arvgwngiasi |
FAASEt Brarssy g, gmaafzziasr i o3 W 1
FATS) [ o sfolo L mm o ;laartﬁaqmthma‘hwnmw‘
GERIDED T 3T :\% a TsAAT | I TFTT P OO AT 7T
ARy | T wgaed fs gord sar iaes (fd) seaias |
g QIFRANEIAT AR SSTRATTGY | AT g9, A9
g Ieanfiay | I vafaeaad %mq Y A7 39, TAT{ 3 Hi

‘o wmfﬁmgm. fre sgaiger Beadr h
Tzt faan a@'@r RN G A=A A |
AT sﬁzaﬁrﬁa("qsw)ﬁugfh‘aﬁr qqi [TFAAAT:
T T ﬁ agEar @ | FEAQFD) ST R 2 o
-'-m:—{ S:‘j [ | 9T FERAE ST A { } | R
mRCE e Wy qua EEngg FRATAANT qEAC, I
$3¥Ro000| rz{(?m%)w Ta(Frerg e My gud srar -
AEED TTIA AT, 997 <o&RBo | a0 “RaNg Fguiney-
1t GEU Rkl JafaazEifRAsenga gutmNTaTgies -
I | @9 g TIey gl | mgqﬁ Brasad agsn quad 9te,
aaam’%ﬁrazwf&-, DU REHEM awfr wsreiirfaazawram“ran
arq:ra F=agaR g1, w9 77, 40 {3 ; I

LAY

qﬁ
9%
30

500

 eIgEd | R ¥4 99 Sremat rvr"rfaaﬁ T8 :rﬁ?r |3 ‘maﬁfﬁuw%
fr’ ef Sremeat w3 | ¢ aEsRwRa)



¢o QIOGIRRE [ sfrafx-

AGRITIURNH ITIEWHATG—
fzT A wtﬁﬁmﬁraaﬂ nozﬁ?mr:r G|
%fsnmauarm I TRt gttnvaﬁ AIZHA |
aed & Al fattzar w a@arraar—
N SE N ‘qaaﬁ? AERRARETETREE 75 || Lok |I°

(-QIRT.*){ S ] ESE | AR R BTWI—IEQ%IHHW
AT { voorun ) Hésﬁam Fgenw fAWY eI | A arm
FEARA)F My 9 17 adiagan s saitag) Gy
Pt @ 19 97 ogn qggaiia qgen Faati(w)aaRs |

gl ‘‘RaNg RUEREILERL TF SR aﬁﬁﬁmwr&ar
AU AT 20250 @s FEAT AT, AAT < | wufiremqr T UES
T TFROETIE | A KO TOT SARA B9y wIanE w |
sRAFRIURAH awgy |

A TRHURIERCE oeE-Iegat qﬁwrug@—&a"fqﬂ@a‘r o
WIEY qF Woenfweey | afEfanesd woas gaeaE—

TR Ty
gEgmifEfaT Fa af

- ST T—NFAL-ARGLATET (5q4 tzcr?i-mq«mi HIERE)

wrAtad 3fr geafifd o SRR w0 gy ) Cardia

e qg ' @ guraqmﬁ%ﬁ S '{@?arq | g7 ¥ ‘"Hramai “auT
queafgaresst “Fiafieae et g gy |

AT TELTATE—
T =% WERRY Sreaeari(:) &
t=rtaTiy = ‘:rmﬁ' grizwat @ ® )
2 fafamatate zgazngtnwr AT
q9g I(TF | a-ﬁ grEanE: fratea o '

Uy asrararcar rwfﬁaﬁ 9y AART | R ‘Faareddro’ IR Sraradr-
@ | R AEEAMRET | ¢ wear | 4 aderat Aofied e
¢
& ‘Repws a3 € 92 sfa Samdio: | v



faam ) Mafw 29

A { 1570 } | 7 TEIARTEFNE Y eI T
g a4 {231, ) mavw R adsgaentag | o
fiaY " stran sEEad | gEn srgaiman at e gl
qerfrias, Tur % N

frdi g — 4

qogd wgﬁwgam%tsgr‘t:
FTAFATARANT: 9T T |

AFISTAN: QEIIEG v aa
Frgarta: fradt fereram |

a3} | 99 AT NN FTH-aEE T G- 1
aaa Tt {33} | @ e e Rfwy s | mged Ry
qTa ST ererea | f3a) agee fady g faeanftag) oren e
ZAOATY s gegay; JTgTR 95, WIAEET | w6 TE
YT STHHS, AqA 73, 90 {3} 1| g woeRfw qw

TAQRIFAT €7 HafHy wogs rE— W

Shatrratadt grdar
sy g RRAss w@aa 1l Lo I

E—AT g iEEaT e | Ry adish
“arefre qgued”! TETiE: Al w A 0

ANEEIATE— 20

fireaat afy wufy =h
 wrsify Afgarfaaimsea |
frngamg acawETIuT
STTEeRAt AT T AASRT I Lo I
sarEi={{¢)1. } | 97 TAEE NeafgdeTad a9 Foew-an-
e wemaER A {33} | R fesy Rl | B Ry
T Srar ewRydt il | awn faer wit @ed ged w-
AT, AAT HE | AT TNIF 9™ g7 FR T ‘
{ dmefE |l R WEwar | - 3 Sl ’

99 aflige




R QILGIREE ["’ﬁqﬁ"

frdagrEmE—
TMRETREITHITT =9,
| | sraarsaatea |
AZIAN ATATERIZT
4 ST wETy BRagwr | 28 W

Ami-{ 2 | 9T qEATETERTEY AT
quegrRas aan {2]5, )\ vged fdt ar qiat | fawy My

Ty ATHeE) I Tenfas | gan agigen A sy fae-
@) frad, 741 3R0 | Sreraat HERFN srEAuF “hamt
vo gy gAY TRfENw:, " THHRRTT TIE | RS
AT, AU SRR | AT TR ST TRy
FARTARE S0 ar 39 Bk owd 2 | Aam={. e} | a
SR TIHA T safrag S eiE)Ed | el
ATFATET AR I TR | ATItEE el TR
W TaY | 790 STT—AIRAT JOT, T AT JATRI 10
gt Bradt | gaag Faq) AaWERsh e g@ Weig-
TEATRAT F30 BT QAT YURRIISHEEA 0% §& I¥I9
geaufyRaq | o saferT aqw |
feErIER wWnEd IquE—
26 FowITTd SRR
WEHE FEATEA T FTA|
frsriaree Rl
AL EEHSTAL FAW | 2L W

ST — AR TFA ARl gd-gid  gaoar-aai
gl | WRE-ZEIAER FIANEI-TFAREANT (AR
& YOI TG | AT AL IR TAL: G-
REGUURIST GEITE | A Z—3<h1 CAF RFIT T9F e (:) 0%
aftra: gATUTY: WEEURE 87 fadt LBURIEET D E

g oqwifn | R @fermEEEs 9P| 3 Srsera R |



frefray ] L IRIEEIEEINE €3

Hgs%a-wurwr&ar As-agirat sngr?aﬁ%’rﬁmw} 1{6%Iv‘(ﬁ l
FAO AT AT EFFN?, WHRGUHT AT FAR
T WAty wwaeq |

T IETAE—
TR WA, FegTIA: A | 4
TgET qQ | T8, fhge & werear 1R
Fr={reeleepe} | RIwRIT-GHT @ AORIT-T
%7 | TORISURN-FIET TSI R arreaql v qie: | aarsw:
AT TATCR) Tug aread | a9 TRV -—TT o
IR ST qoorrfaara, TAT Q& @ © | AT TORISTIRN T3 JUOTTAT 1o
Y FEAT 97 TIFE RTA qRA, TA K980 | ATV HAW
i gag =y | mfa(E)aaT aia asd wAw 9@ qie,
FIEAL T 72T | AT oo | oo H|aiy g
# sAGShfAgtaies womad IqaE—
TR AT ATRTF T s
STAARIST TN FIMRS |
frsrataar Agan wgan
FETTTR A qAqteaw 1 W0°
S (B G E SR e i CELR NI R A LR
~gitra: ‘FwITRS FI-SAINIREITF etr&ir’m g ()T | =0
oy ‘s’ Rv-giffagsm gitan sgar-amoaty-
RifrarmRuiiger g-guaEe SR qERA WAt (51%)
qeaege |l ,
AN AT — -
m%%a' MAET AT | BF TIRR AETRCQ) 2
srﬂr armm T YEwFRa agd ghataw: |
:rmaﬁ;mw. | | At =T qaa\ratr(ﬂ) |
ToTd 9% ARSI IEA TR O am%:raqll&&'all

Y g TN SSTAET CHEARAY 9¥ | R ogEE | R SUWIRG |
g Me@RARRaT |



€3 Linnicee | [ simfy-

Carms—{ el ) 1 A RS O eweean |
qF: FAONER-TE MawIT-q@aw R-gid gadT) sadta-
FIST-ZIFAFA TI-UMT FS—qsT Frav 92 | FIEmmgon: M=y
THFRL Q0 FAC FEaaqy, aq {37710 sy wi
@I, TA-TFSITEAT gaTiREEAE I8 O gragta(E)-
TAINTESE, A0 { °3 ) | 9@ =S¥ ag e Saad
30 {31} | R qatsy sEgmenitas ) rad | B
T 19T | qUF TRIM @ €F | (USSR THARTL (B
fradiney ey S szemmefi@E)Bmd R awr
1 {1} | AWEAIRTTETFA qE AT STATAGIN AT
aar {*"3)"s H gy el d(an) sraaw)aRad | @)
O ST | JUE TFM: § O | QST A=ATFA 5130
QY (SATaN) IS A E) g, a9 {8 | ot |y
guit ATt el quei weamat Ja | aul gux e
v A JIAG GF(E)ATT90 YAd strar Aafezan vawd® T 99
| ARITRRESSY | 93¢ MIwAaARATERAs Ry el
TR, AT ARad Fgiiare, aqr{ "0 sgm 9] T8
4T o | qgmedFT IgEad eREiat@E)aag | Twm
aafoazenfy: @ v | eEftEtaE)9aREge a3 | 99T qaf-
2 GERTRANY {*°023) oo qou waaadt weo Il g qfd qafy-
- (F)ATFATOAT TG T3 AR TR | & A7
() mrEfrEfa @R an osd Ferat frad, aur 2ee 0
RYAFTTH TO(F)ATFA0 S0AT T GFH ALdr gy |

mt A(ER) TREE@E TR W es aeaRd) T,

1 JYT &o |

a7 fdmggm Gedgn | qq safu@)Aagdgar zEg

@ W GERl IS TR | € AT Age
Beigfeny saR wawe, o9 qamenl | @ gRamada-
SAEFNCITTS R 5T, B ohs, 397 {ead°°% ) L ay

2 fEdftadd ERead o, aRgeRaiEd GrmtiEw) tad |

Y A ¥ | A EmEsm i@ fae sy gt

T, 91 Re 1)



iy ] SR IEILE IR <

AT FAIZITIFY TIIIL QFT(F)TITARGOT G TTEH-
mrsiiaﬁq@gw IIFTACIE)TGIRT A TQ STAAZT Sear
YIDE! ATRATHNTOAE SR FEA( 59 JTFY g7, AA
({3))1 aa: aai vagAEEAT HA {‘333} T ST -
AT, T9T QoM s
qY q FOEAWRT TITIR T YIIANIQIRINHAN A9
TR FOATE— ‘
F=0 WIRAT Feqr, e ThEWT g7 |
TAT T EA AN, FACTIA Fe &g 1 2 W
Tqeg | %0
A TARATH, FEAT T wateq e | |
AT graTATd:, (% @g 95 Feracd 2 h2ean’
sgr— {7t} 1o 9§ St wEnul O awge Aadd |
T, SRR S0 ZEATAT | €ag, TGP~ F1aw
gEEn | i AT W {500 ) oo gfdsqieay, JAT e | AT o
qrafea AT aEear gFae gl qe|g
A9 FARTARRAT s qqvAe fRaar wRA G-
sl Bt m@Enefadaia swome—
KIS0 THOT FF TR ARANET F1S8 |
SEA-FIA-TRAAIRAT TG TAO-TA FIT-SATAE- 22
FETRAT Wy | a0 aged drsg: 97 ¢ fraar s G-
W O CERLAD RO | A SURNA & Fl A avae
SRR — |
TAFTET WA, T FeAr 7Y ghga |
ot v WY, SgR ag 17 AR R
ami—{ QIRool§ | ) | 9T FRIA-TFEAGA yirar T
T | AT FYA-gEhri ged Gl i Seead
ewaTar, T |3} TRy (1) | aad A g € Sy srat
3-3 WgEd | 3 oAl | g WEEL| & g WoREH | ‘o Ak A%
qIR g, o1 92 | 3 woui weiEd oFedd, qu {%};H%&erﬂq{%ﬁ[ﬁ\
{3;3«}’ zfr afwid |




<5 Rli0G1G e [ >frafy—
81 | agar st 92af() fredd 51w, v (1) | @@= faf
Rt raatEad o eead waf g=d
od fHAEEumE—
ATEEAT T T, ity g
4 i | g, K wroT 7 g |
sqrEs—{ " e earésa—-mas:%a ftran Frafatar T
[T | F= 'ﬁ%:r-qea%ia:r AW asoawr | Tag o&aagur maqwr%m-

a'sﬁ A4 iy | TATO AL T wa | gt A e TR
| U SgaEn Al @ fag s

= 0

v ohE feR e AEREIAEET mRIE aReTERw-
At FOEA IAHTE—
NAGATRSFY HTATEFTHAR
Wy R TARST ArEErIT T |
FARSHAN At arfed g A=
¥ gRog T deeshitiam |
B (i 1O o B IR BB R B e o I o 2 B [
I 'ﬂgﬁnﬁﬁ awr?m'f—%rg.aaaﬁq@)ﬁirar& FER I
afy: ad “gEy | A aRIfeEen TR 9 FenaiA
frver sy AanmEy @ awe: | 7 qEn A 99 qrar s |
2 g AESHFINN  AHTARGIRTIN a9 QiAo
‘FRoglifrae’ aﬁurﬁrq—qmm&aarai gﬁ'f’-—zﬁﬂ' TFITH(-
& faw garenl a¥ui ™E 79T s ﬁgw IEFIGA
FEr TR g gvae
AN TEAE—
2 5% B g = Igsx
T 9% T 97 TGH_RA |
. |ETE 9T FTEA € AqET
gRIETST waan: ar«

¢ wrgey | R WA | R-e aa%@aqaﬁaf‘w (e} Rk o5 |
4 ISR |




ﬁTﬁl’d‘{] 'z%ﬁcra“rwm P

TRTSiRT A, B ! asrged |
JUEFK T AN ATLE, Geal ag 7 @ ! |\’

% ]

- F!{m:-{qZ;[q:",[qgo%io[qZﬂg“ 125[¥30 | | 97T WwTaw ERTE
AETRAGET | ATAET FAETL TSI ATy | yoaran -
FIR ATFIGAT ST | STETATEAT TF AT THFTSAT TqTHRE- @
TR et | Tari naatrwmﬁ{ } | EqrHF TG AATI(E)-

2yYo

fradt, 791 398 | 37 AMIFFTAT AG TAFIIL 51, TI5ID
T eE, TITT™ I ST, TITFLAN 97T e |
st et {, ) dwd settag | awn SganatiE P

WY g 7 WA Cranme ag, aqr{ S} @ W Al T99- .
fiag geargeiea | qa: Scfigan givar a7 sar vz Brad |
FATRAZO (IR qg 9w srar srEfraias) Ead | s G
AP T FFN TERT | O iR Bt far sagay-
@T(F) Brareft, 74t 398 1.... 8Y.... OX AAAAAR, TAHS TAT-
Y | AFSHFIAY FERISI T QY Frar Fgeage | o
97 gRUINRFEEEagami IR agEy | T Faw I Te
TAFRIY, AT R | o gods agdl qfd IgFI@ TftFaar qd
7ty FeqRa | adsTan gulga afaran ‘qftad: ag wem gl
Hagsy Iqagat@E) tEd | Tag gdan gt caargesed
I Tgswasa=iii | R0

a9 fasermE— .
° N o
TART THOAT, ®¢ TrEEataa; |
AW sHmERA-IwTS qF | T |
g 00 L: © : Y 1 Z RN
{ - ' 3}330} | 907 T & T FEIRad
THEEET §IY, T T TA | IAST Fa0N WEnFIAAG g
AR ATAT A7 TgIVL, T4 {e} | fEdtay wnaRE ‘3
- 4 *
aweiRAr sifafiiESen T {*3) 1 o guawd wah |
3 orgenl R ‘EaRamr aw gk afwil | 3 Erggeen | ¢ smEa)

q




¢ QL GIGRE T [ A

AEEgEar ol a1 srmmmﬁ(as)w{, qgafg-
TR QT FIET, I90 {*35) | qrawsraﬁmwrmwﬁ
7% | gratreTEimTE T o sﬁa{r, IR 92T,
T34 g | AT 1A FARH FY, AAT {3*h 1 wgeda

43 () oFE NIARAFSACTER a5y |

A frdiaes amE ‘SRR enRar gaar sagsSTaa-
3T § s\ Py “Safar R aafrafafasdar, an (3]

rafigaE aiareng sar gafgetiE)bady;  agafagn-
WY AT ZEW, 90 {°30) | 97 adied a@ quarws-
o il e By vaiEgeEfiEPrd s e gwwg
T, 797 §4e | w»%qgurzrmﬁ g9 TR ; AT
gaRt &, T 5ET; AATRAE FAORH: 9Z, 140 "1} 0

o AT T9wy “FTRT @A gargagIvTe /95y |

- fdrg SR enRar e whmfiaf | tagan a8y
4 ST srﬂraimm(es)mrm, TR ST e {793 |

a7 o Gradiiesiw G frad snfialerar (eRegs-

It A3gdt ) | e anesgyugratme ssanaiife el
Ty A9 FIEY; AT FOG A7, a0 {3 0

9 TFFT FIMF FANT: “BFFRA @R AT SravrgST R -
gt | fEdfimg Bredan aniiag | can giEr it o
G| H&Hawﬁz(w), aaaraganazcenﬁ ST T, T {3}l
@7 O AggdiEsy %ngun aamar&arar TR FAY-
R | CTEsS TR At @y frgdt ohm {0

i TgdaA T a AT A, 40 {31 5y ) 1 U

T IS ‘SR eRaAr S gatgEz Iﬁﬂ, EGIRIF Y
g i vt Pradt sz, gdaE Y e
far st EEd) a@s%qr, o0 RRHEAHERMESMINTE ©
“srgeRl e Sz eEbEntRe T )

EERERLGHERIEREEINEECECERENLIBIE I 'zm%?;r O




i ] eeicau:d <

g TFIM q oF | 9 sgtyat(E)Pmansy araafaay
st FgETaf@Esnadt 9T, aur (i) | qaeadnET-
VAT T ardtead Qe 7 3w {7
TYATE el By A Ay, fgan 2 sm
g1, qqr {35} | qug 3eft By sar Aaamdt eRaanle,
BT SEr R, a9r { ) | a| m?tsmarrﬁ;a& st
I TYZT T EIGTESEL, I9q0 {30} | 3191 qEAISS TF-
%@ srEg=sRd ey aar {553 h q;eng TH q T |
I ST LI SEr TRETGIE E)'c‘ﬁ' ST T, FTTAAT TR
q o7, Fa7 ('35} | I AASTRIAARAT QA TR 0
(=) vafigiag gra=vgT, aqr{ 11}l ey naaqqmamql
afe wTsY TAaIgey Fug wfiirarfigun gragfgan{ 33"
0 B A T e HEC KD asrm[w{ M AR a@ar AT
A= Arf | “m*%{t”ﬁm&m wgaut iz sd qgEfa(E)Td
TN | TR AITTAFY | A mn'q'rﬁkanq BRI sl
(T, A) Hamfa@)ﬁraz{, TAT{ 2 %o } | TV ATSTDR TUIHE DT
127 | qa¢ FEATE TgT SIEARS () agﬁimfr THRET:, TAT
{o3.1¥°25) | APUAT-AEEATATRLAT STAFRIN 7 | vy By
H}R!Iﬁl(iﬁ)iﬁ STAT QAT MU | AATT TR TIIAR
gy a7 wwan | el i@ Gad, o ggadt g3
T | A eafead Sult anef, s atE)mag, =
{1} 1 o “oraaad” enfRass Ay | 99 area
FRATI(R)TT TN FEOT AHFT TEEE, TAT Lcoo | TTS-
ey sRwgfa ﬂaaaqﬁmw%&ﬂr%qmﬁw%r IR, AT
WY | TFUT GEET GEEIN O | %rggﬂr TR GEE AT TG2-
qae | s aﬁurgan aamagarm AU TS AYETHAWRE, TAT
{3} | vaq TawE qmel S wEkEeiay, 13 qgEee-
a, aur {3} | “BEREenRar A warsfafisar, aw
{&h gur:nmﬁ-ﬂ%r ST A9 AT feavganae i) | Brh-

¢ ggsnifae |
93 IR




% Ry [ s

i qTEfiEtaE)ATad st TaseT gittar sarershia-
gzqr agad Ffaliy | Gecguafa@E)Tee Saaaeet-
frai¥a i god @M@ agiadt | FvgeRk qarafif, orax
Jgeadsadt | aa&‘r. aamﬁmﬁ SLITY T, 99 X, I
(03] | EREATE: GRS WA | 9 T A qaﬁraweamq
A ERAETTRITIETAN AZERI=oam ooy mrm@)
qIETA, ERAEAT T 9 AW, A0 { N3} | gy st gden
gt aRargly owet FOR 1 gFetFer aaEy |
aq  RvEsrEaRrwneyageEt aftwmE e
1° FAATE— .
STETAER: THRET-
Fraftifrsaaaareas|
FHRCTNAT Erwaea
:rga‘mi‘r: wF |IgHRTA I’
STETT-AAT THGIE FISATTAEA THOR FIIA I T7-
g5 arirarw‘%:i?w | & Fegeaaden ﬁwqgurwart. T,
ST A FETS T — T RZFA AT AATAGAIT  @HTAIE
Rromaatiagariamames: FIRRN-EagAu: g ave-
F AIETTIREAT GHAE qaedify qweTs |
e AATEELIATE—
AT T SATHISET {20
wro Rty | TR |
fa® rg%z =TT T TGSh
ATATA G gt
2 g Terfr sarhr =i
ﬁwmw’r @|® |ogREAT | L W

A= { oo 3T e 2t} Rrurast Q%0 | o SRIRTEAER, W

oqzaﬁzrarﬁﬂﬁ | gl ir%:r—srs{rwaﬁmwﬁa STAZY q T -
T S AT | @Ar G GAETanA JA RS Al gﬁw—

-= Iawf | 3 SUEEs |




ELiEIU 2

(?ar) TR 92 | GIT TAOHAT RS FOA T GO |
S T 9% QU & SARARRT 37 | FeR g3q oh 1
USRS Y, SedfgRa PIRYOTT stran: g, aqr{ )| fraed
RGEEY gﬁreﬁ S A | SEAATHATIAGER O T0E0 NS |
TAT TRHET A6 AT MARwR srREmn ey g |
“ermiga e SrENRi Ty Ry | ade agiEa—
TFGOLEY AUATE=SZCATE TAAST TALY FA0 9L ey, 00
(2} | gPE)ERT a7 TENTFNCGES A@EHAGNTBE-
AT w508} | awary qugm Gadt Sar e |
(92) QY s (AETADRAT=A | fraE B 39 wew T
BrEsar Bradt agTeii=Rgn | ar=sran neagdmsy -
FAUY QT CRAEAE FETARI=Dgn, J9r {2} ) 94
@R TR W aﬂtﬁaSﬁ [q ﬁﬁmaﬁa—awﬁ(&)&r&a
T AT CRARTREgEe {tocd Ui | waw e
FauEaAla Rgg | aft mcmﬁmaw | qay W TR o
TREREANTRTST FeTaigas QT a9 {,m} g
AAREIE TGT {2002} | FREQTAA ARTATRGA: TEARISEL qourt
T IEANT TE: | qaﬁaﬁrﬂﬁﬂm sRAEgRIa® o | qu
TR TREsEERRERREeT g, I {§; ] @ ey

MAI%S FATRAT AU T JTaT AR, TR TFSTAT R0
T AT, TIT <o | s grgatraeagifaa, 741 <o |
a9 BrEet g {073 ) | AMEIRRRE Sl NewtMeaad
T2, Qe NITAR Tk | CRARTgen eREtmikar
oF: | TRAETREEE quter x| “asnare At
Brgu gz St R | TR TRSIE AT 8T EECOREIESEAS
qsn (&) A Aa@a(w)TT Mg, a91 o | @l mi‘"%
STSET] T AT TATE—TTURFA A1 TF0: | Qi wavas—{ «2
SHENRE (Gt R it R iEE IR O (IR T | %qmanﬂ
AT | qafao aRtRsEr TaRarRE) ad | o T EQU)
JTAT TTATRRA | T TRTD TEIO(EA) THAIT W07 oY 20



QR IURIRRET | [ frafa—~

waTir FEs 9 Wy (F@e) {7 | o fEeesf qqv {3}
Frae q?érrrﬁ@sa FaT{s-3s0 ) | i Yot ggwe e
fear {204 ) | B vy | aeagon (Frag FEn fTegei
Faw | Tazh agﬁui TR FaFrhfe | own qugssia O
s gey ®AIOT AR TR0 qLq, 797 {7 ) | gfa @oeaysiy a9
Zisuecdl
A TAFAEAEH SSTATH W QORHFAIAT FI@T Iq-
gIgTA—

AT TR FS
ve STATRISHTFA AT |
AT AR
NYRGILT IHT wqfeq 1l ¢ |

Lo EIC U = B [ RS (P HI }ﬁmaa {ee) )
HHIW’--’JHHEFqﬂﬁlﬂTo errasr~lzmmm1urr. Sragaf a4 Faq |
¥ eﬁﬁt@-ﬂtﬂtﬁﬁt&ﬁﬂﬁﬁtﬁ ST, TAT-ARMERE FHIIY-
it san a9, 391 {000} | e sydianEaTe-
T AT A 92, 41 {0} | PrEw otra‘iaqmﬂmﬁﬁ-
%rgaammgw?f S Fane Qe q9w {° °} | o qerk-
oqeﬁawsﬂcﬁafqar AN JUFIAG AgAd A “'!mi
*°-’ar§rt”ﬁwsn=§a%a Fiay | g%t g minRwr Azfa | swods-
T s g, s g AT A R 0 8 1

qoo

 YeraREET 9T | R an =@wer sk Steradies: | 3 Sy |



APPENDIX 1

EXAMPLES AND ANSWERS

Lxs. 1~2, p. 3. Oh learned man! if you know (addition), say quickly
what 7, 8, 9, 16, 93, 60, 76 and 50 when added (together would come
to), and what number is arrived at when 27 and 21 are united with

" 32, 15 and 5 as well,
Ang. 3193 and 100.

Exs. 3-4,p. 4. If you know subtraction, say soon the remainders ob-
tained by subtracting from 1000, the above-mentioned numbers
(% e, 319 and 100 separately).
Amns. 681 ; and goo.

Ezxs. 5-8, p. 6. Oh ganaka (calculator)! if you know multiplication, say
quickly what 21586 will be when multiplied by 96, 93685 by 32
‘and 98510 by 273, and the number got when 12987013 is muitiplied
by 77 so that it may represent the number of clear, resplendent and
circular pearls forming an ornament for the neck of §'va.

Ams. 2072256 ; 2997920 ; 26893230 ; and 1000000001,

Ezs. 9-12,p. 7. 1f the laksana (subject of division) is learnt by you, say
quickly what the numbers obtained (before) by multiplication will
become when divided by their own multipliers.

Ans. 21586 ; 93685 ; 985105 and 12987013,

Exs. 13-25, p. 9. Tell (me ) the squares of 1 to ¢%, 12, 72, 93 and 163.
© Anas. 15 4; 9; 16; 25; 365 49; 64; 815 144; 5184; 8649; and 26569,

Exs. 26-39, p. 10. If you know the square-roots of the squares? formerly
obtained tell them along with that of 11819844.
Ans. 15 25 3; 45 55 6; 75 8; 95 125 725 935 163; and 3438.
Exs. 40—51, p.13. Oh friend! after reflecting tell (me ) the cubes of 1 to
3,18, 73 and 317.
Ans. 13 8; 27; 64; 125; 216; 343; 512;°729; 5832;
389017; and 31855013,
Exs 52-63, p. 15. Oh proficient (individual )! if your study in operations
- is proper, tell the cube-roots of the cubes formerly gott,
Ans. 15 25 35 4; 55 6; 75 8; 95 18; 73; and 317.

Ex, 64, p. 16. Quickly add (together) three and a half, six, nine less by
" one-fourth (9-1), and seven plus one-third (741 ). :

Ans. 255,

1 Cf. Ganitasarasarigrake p. 13 (v. 32).
2 Ibid., p. 14 (v. 87).
3 Ibid., p. 15 (v. 48),
4 Ibid.. v. 16 (v. 53\
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Exs. 65-66, p. 18. Oh learned man ! tell (me) the remainder (i) after having
subtracted one-sixth, one half and one-third from one dramma, and
(ii) after removing one and a half, one minus one-fourth (1-1}), and
one plus one-eighth (1+1) from six plus one-third (6 +1) drammas.
Ans. o ; and 23} drammas,

Ezs. 67-68, p. 20, Oh one with good intellect ! tell me the product of three
and a half (34) by nine plus one-third (9+3). If you know
ganita, (say) what one-fourth will really be when multiplied by
a half.

Ans. 323 ; and 1.

Exs. 69-72,p. 21, Oh ganaka ! If division is known (to you) methodi-
cally, tell quickly what becomes when ten plus one-fourth (ro-+%) is
divided by six plus one-third (6+1%), eighty and a half by five less
by one-third ( 5-1%), a half by one-sixth, and one-fourth by three.

Ans. 15%; 1715 3; and .

Exs. 73-76, p. 23. Oh learned man! if you know pati (arithmetic), tell
(me) quickly the squares of five less by one fourth (5-1), eight and a
half, one-third and one half.

Awns. 228; 724 5 and .

Exs. 77-80, p. 24. Oh intelligent (one)! if fractional operations are
known to you, tell (me) quickly the square-roots of the squares pre-
viously obtained.!

Ans. 43; 8%; 4 and 4.

Exs. 81-84, p. 25. Oh learned (one)! if you know pafz, tell (me) the
cubes of (i) nine plus one-fourth (9+1}), (ii) six lessened by one-third
(6-1), (iii) one-sixth, and (iv) one-third.

Ans. 79133 1813%; 5155 and .
Exs. 85-88, p. 27. Oh friend! if you have great mtelhgence in the ex-
traction of cube-root, tell me the cube-roots of the previous cubes.’

Ans. 9%; 5%; 4 and ¢

Exs. 89-94, p. 30. If you have (acquired) proficiency in kal@savarna,
express 4, 3, 4, %,  and } as having the same denominator.

Ans. 1385 1385 1885 &b s and &

Ex 95, P. 34 Oh friend ! if you have exerted yourself in ganita, tell
‘me the sum of ten plus one fourth (10+}), one and 2 half and two
- plus one-third (2+3).

Ans. 1475.

1 Of. Qanitasdrasangraka p. 27 (v. 17),
2 Ibid., p. 28 (v. 21).
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Lz, 96, p. 35. Tell me (the result) after reducing one and one-fourth plus
its half together with one-third of its sum and one-sixth of that (last
sum) when united with one-third, its one-sixth and one-fourth of its
(sum).

This means: Simplify:—
1343 of 114} of (1343 of 13)
+§of { i+ of i3+Fof (13+30f13) }
+3+¥ of 1+ of (1 of )
v Ams. 333,

Ezs, 97-98, p. 37. Oh friend! if you know bhdgapavahana tell me (the result
after reduction) when the numbers previously spoken (in exs. 95 and
96) are diminished by their (fractional) parts, 1. e. to say simplify:—

(i) (10~ 1) +(1- D+(2-);
and (i) (1-1)-}of (1-1)
~}of {(1-D-3(1-1)}
~fof [(1-%)-%of (1-})-} of {(1-1)-% of (1-1)}]
Ans, 1145 and & (F+ 5 )-

Ex. 99, p. 39. Oh friend! if you know (vallisavarna) tell (me) soon the
sum of 2 drammas, 5 panas and one kikini less by one kapardikd
together with one-fourth of itself <. e. § kapardika.

Ang, 2835 drammas i. e. to say 2 drammas, § panas
and 18% kapardikds,

Ez. 100, p. 41. After reflecting, tell (me) the measure of that post of
which one half is immersed in water, one-twelfth in mud, one-sixth
in sand and of which one and a half hastas are seen.!

Ans. 6 hastas,

Ez. 101, p. 42, Out of (the total number) of elephants, one half together
with its one-third fled to a summit of a mountain, one-sixth ac-
companied with its one-seventh drinks water at the river, one-eighth
and its one-ninth play in a lotus-plant, and a lord of the velephants
followed by 3 female elephants plays in the multitude of lotuses;
(so) what must be the strength of the herd ( of elephants) ?

Ans. 1008,

Ex. 102, p. 44. One half of the herd of intoxicated lordly elephants
has commenced to play somewhere. One-third of the remainder
has run away in caves making noise on account of the fear of a lion,
One-fourth of the (remaining) remainder removes the scratching
(sensation) of cheeks. One-fifth of the remainder has entered (a
river) to drink water, and sixty elephants are seen, Oh friend ! tell
(me their total number ).

Ans. 300,

1 OFf Qomstneimaramnraha n. 47T (v B)



26

APPENDIX 1.

. 103, p. 45. One half (of swans), two-thirds of the remaining, threes.

Fx.

&

.

‘fourths of the (then) remaining and four-fifths of the (then)
remaining went away after flying somewhere, and another triad of
swans is seen keeping a company. Oh intellegent (individual )! tell
(me) as to how many swans were in that group. . L

Ans. 360,

104, p. 46. One-fifth of the swarm of unsteady and large black bees
went to a mango-tree, one-eighth to a lotus, their difference (vivara)
4. 6., k-1 ( =4%) multiplied by two, plus its half (4. e ;%) remained
on a kunda (flower), six times half of the difference’ between
those bees which stayed on the kunda (flower) and those on the
‘mango-tree, together with its one-third® multiplied by three® and
lessened by its one-third (4. e. by 3 %X £2%) resorted toa jdti creeper,
and a decuple of bees is seen seated on a blossom of a tilaka tree,

- Oh clever (individual)! if you know (wislesajats ), tell me quickly

the number of the swarm of bees.*
Ans. 40,

105, p. 49, If the (number equal to the ) square-root of the collection
of leaves of blue-petalled lotuses used as an ornament for ears by
a woman having beautiful eye-brows, fell ona bed on it being
struck during the sport with (her) lover, and if two-thirds of the
remaining as well as the square-root of the (then) remaining fell

“on the ground, and ifa pair of leaves were seen, say how many

leaves that blue lotus had.
‘ “Ans, 16,

. 106, p. 80. Three times the square-root of the group of parrots

went to fields of rice, after having flown. One-tenth of the
remaining resorted to mango trees full of fruits, Three times' the
square-root of what then remained fell (a victim) to the snare of a
hunter and thus became subject to adversity. Oh learned (man)!
if you know (s'esamiilajati), then let the number of that group of
parrots be now told,

. Ans. 25,

107, p. 51.  One-third of the herd of deer along with its one-third

fled owing to fear from a tiger. The square-root of the total
number longing for singing, bereft of mouthfuls and having the eyes

"~ 1 This difference is equal to % -1 1. e

a
58 g0

s 2
2 This comes to ﬂ%

8 This comes to 5.2,

4 Of, Gapitasarasangraha p. 49 (v, 23-27),



Eex,

Ezx,

Ezx.,

Ex.

APPENDIX T 97

closed, stayed. Two female deer having unsteady eyes and separated
from the herd were seen wandering in a forest. If you know the
process of ganita, tell (me) soon the strength of the herd.

Ans, 9,
108, p. 52 Fivefifths of the herd of monkeys together with the
square-root (of their total number) have their minds attached to the
swinging of branches of a panasa tree, Ten monkeys desiring the
fruit are seen (engaged in) duel. Oh ganaka! tell (me) quickly
the strength of the herd,

Ans, 36,

109, p. 53. Oh good calculator (suganaka)! one-eighth of the herd of
hogs is sporting in mud in a small pool. Oh friend! one and a half
times the square-root (of the total number) really dig musta (grass).
A female hog with seven young ones is seen as separated from her

“herd and seeking it all around. If you really know pati, tell (me)

quickly as to how many hogs constitute that herd. ,
Ans, 16,
110, p. 55. One elephant remained at the post. One-sixth of the
remainder remained (engaged) in sport in a lake. One-fifth of
what remained (then) grazes sprouts of sallaki on the slope

-of a mountain. One-fourth of the (then) remainder along with the

square-root of the total number is seen terrified by the roaring of _a
lion.  Another elephant follows six elephants. Tell (me) the

strength as to how many elephants (these) were.
’ Ans, 25,
111, p. 56. A pair of bees made tawny by pollen, is seen on a white

~ lotus. One half of the remainder along with one-seventh of it (4. e of

the swarm ) went to a temple of a lordly elephant, A square-root of

~ that swarm went humming to novamallik@, and a couple of bees is

L.

Ez.

seen. Brother ! tell (me) the (strength of the) swarm of bees.
Ans. 16,

;112, p. 57. A certain wealthy man gave toa Dvija one-fourth ( of

a dramma), then one-third of the remainder, (again) one-fourth
of what then remained, (again) the square-root of the sum-total
and (then) one-half and (thus) became penny-less, So how much

wealth had he ?

Ans. 61 (drammas).

113, p. 58, The tenth part of a pillar multiplied by its seventh part
(ishidden). Half of that (pillar) is seen to-day. ‘Tell (me) quickly,
oh friend ! the correct measure of the post.!

‘ Ans. 35 (hastas),
1 OF. Gamitasarasarigraha p. 56 (v. 69). “ B
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Ex 114, p. 59. A portion equal to what is obtained by multipling five.

twenty-fifths of a bamboo with three-fiftieths is seen by me. Having
reflected upon 32, oh arya! tell me quickly the measure of the
bamboo’,

Amns. 40 (hastas),

Ew. 115, p. 60, (The number equal to) 18 times the square-root of one-

eighth of the herd of elephants resembling a cloud (surcharged)
with water and having their temples moist on account of the flow
of rut trickling (therefrom), wanders on the top of a mountain,
Other 18 (elephants) are seen as fear-stricken on hearing the
roaring of a young one of a lion. Oh ganitavid! if you have
taken pains in this connection, count as to what the number

of elephants is.
Ans, 72,

Ezx. 116, p. 61, Nine times the square-root of two-thirds of the herd of

swans went to the sky. Six times the square-root of three.fifths
of the remainder perished. And oh friend! three times eight swans
are seen, (Tell me) how many they were (in) all, ,

Amns. 150,

Fe, 117, p. 63. The square of the three-fifth part of peacocks lessened by

six is playing inside a mountain, But six are seen as having gone

inside a forest. Tell (me) quickly the strength of their herd.
' Ans, 15,

Ewx, 118,p. 64. Thrice the eighth part of the herd (of viskas) is halved and

- (Tell me the total number of the vigkas).

then diminished by 16 wiskas. (The number equal to that re-
mainder) multiplied by itself is playing in the interior of a2 moun-
tain, and four times (that sixteen) are wandering in a forest.

Ans, 128,

Ez. 119, p. 66, Oh friend! if you know patz, tell me what that number

is, which when multiplied by 5, then increased by g9, then reduced
to square-root, then decreased by 2, then squared, and then
lessened by 1, and then divided by 8, oh ganaka! certainly

comes to 3, Ans. 8
ns. 8,

Ez,120,p.67. Oh young woman with unsteady eyes! if you indeed know

the correct wilomakriyd (operation of inversion) tell (me) that
number which when multiplied by 3, increased by three-fourths
of it, divided by 7, lessened by one-third of it, multiplied by itself,
lessened by 52, reduced to square-root, increased by 8 and divided
by 10 comes to 2, ‘
Ans, 28,

; : : 13
1 This means solving the equation: 5{% X%%-}‘ 3=
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121, p.68. Ifoneand a half palas of musk can be obtained for twelve
and one-fourth drammas, then for what ean we obtain seven and
one-third palas?*

' ' Ans. 59 drammas, 14 ponas and 175 kapardikds.

122, p. 69, Oh learned individual! if you know trairds'ika, let it be
said as to how many palas of camphor can be had for 100 drammas
when 14 palas of camphor can be had for 164 dremmas—the
camphor which vies with the beauty of the split of the tusksofa
lordly elephant and to which a swarm of bees is called (attracted)
by (its) odour.
‘ Ans. 9 palas, 1 dhataks, and 1135 vallas,

123, p. 70.. When the amount in futurity on 100 is 6, tell, oh
friend! what is the amount in a total of 1000? [ This comes to
saying: Oh friend! tell (me) what 1000 will yield when 106
yield 6 ? ] '
: Ans. 5634,
124, p. 70. Oh gancka! if 13 dhatakas of kunkuma are obtained
for 54 panas, how much will 1} palas cost?

Ans. 4 dramimas, 10 panus, 2 kikints and 13% kapardakas.

125, p. 71. Oh friend! if 2} manikds are obtained for § minus § (8 ~ )
panas, say for what 100} manikds can be had.
Ans. 19 drammas, 12 panas, and 4 kapardakas.

126, p. 71. Oh learned man! if 2} manis of corn can be had for 6}
drammas, tell me quickly what can be had for 8o} drammas,
in case your intellect in sankhyd-s'dstra (the science of numbers)
is developed.
Awns, 28 mandkds and 213 hdarikds.

127, p. 72. Oh one with good intelligence ! if a certain lord ot ele-
phants having.a series of bees roaming about his cheeks starts to go,
on remembering the sport with a female elephant of Vindhya and
goes one-third of one half (i. e. 3) yojana in 1} days (lit. two less by
half), then within how many days can he go 70 yojanas ?

Ams, 1 year and 9 months,

128, p. 73. 1f a serpent having a body three and a half hands (in
length) goes in a hole one and a half arigulas in one-third of a ghatz,
oh ganalka ! say qulckly in what time it will enter it.

Ans, 18 ghatikds and 40 palas.

129, p. 73. If one gadyanake of gold along with one dharana of it
is really obtained for 14} drammas, oh friend! how much gold can
be had for ninety minus one-third (go-1%) drammas?

Ans. g gadyanakas, 4 nigpdvas and 23§ yavas.

1 Cf. Ganitasdrasangraka p. 59 (v. 9).
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Ex. 130, p. 74. What is the number of necklaces each containing 6
setikds that can be formed out of 16 necklaces each containing 8
setik@s ?  Oh friend! tell (me that) definitely.

Ams. 214,

Egx. 131, p. 74. How much gold of 11 warnikas can be obtained by giving
ninety gadydnakas of gold of 16 varnikas?*
Ans. 13019 gadyanakas.

Egxs. 132-135, p. 75. What is the interest of 76 in a year at the rate of
5 per cent per month ? Oh learned man! if you know the operation
of paiicarasika (the rule of five), tell me time, rate and principal
from two of them. o A

Ams. 45%; 12 months; 5% ;'and 100

Ex. 136, p. 76. If 21 is the interest of 100} in % month, say what the
interest of twenty minus one-fourth (z0-1) in 84 months will be ?
’ Ang. 127855,
Ezx. 137, p. 77.- Oh learned man'! if 3 workers get 20 panas (by working )
for two days, tell me what 8§ men will get (by working) for five days.
Amns. 133} panas.

Ezx. 138, p. 78. If 8 manikas of sali (rice) are carried to one yojana for
6 panas as wages, oh learned man! tell me the wages for (taking)
63 manikas to 18 kros'as (literally six multiplied by three).?

Ams. 212§ panas,

Ex. 139, p. 78, If a kambala having two for its breadth and eight for its
length costs ten, let (me) be told what two others having three
(for breadth ) and nine for length will cost ? :

Ans. 334,

E». 140, p. 79. Ifa 8'ila (stone) having 9, 5 and 1 hastiki (respectively)
for its length, breadth and thickness costs 8, say for what will be got
2 stones each of which has for its length, breadth and thickness 10,
7 and 2 hasbilds.
Ans. 493,

Ez. 141, p. 79, If 350 patias, (each of which is) 12 angulas in thickness,
© 16 (lit. 4%) angulas in width and 14 hastas in length cost 100, oh
friend ! tell me what 14 paffas having their breadth, length and
thickness each lessened by 4 cost?
Ams. 16% (dmmmas)

E’w 142, p. 8o. If 8 drammas are to be paid as wages to cart-drivers for
bringing back the paffas Wthh have their measures as. stated

1 Cf. Gamtammsangmhap 60 (v. 18),
9 Ihid. n. 683 (v. 36).
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before, when they have gone to one gawvyati, tell (me) what wages
will have to be paid in the case of other paffas which are as stated
later and whose measures are less by four than those (of the former),
when they have gone to six gavywutis.

Ans. 8 drommas.

Ez. 143, p- 80. If 16 mangoes are indeed obtainable for one pana, and a
hundred pomegranates for 3 panas, oh ganaka! tell me how many
pomegranate-fruits can be had by exchanging them with 12 mangoes.

Ans. 25.

Ex. 144,p. 81. Iftwo palas of aguru can be obtained for six, and one
pala of musk for nine, let it be said as to how much musk can be had
by (exchanging it) with seven palas of aguru.

Amns. 2% palas.

Ex. 145, p. 81. If 2 woman 16 years old get seventy, let it be said what
another woman 2o years in age and having the same beauty and
colour will get, in case you have exerted yourself in ganita.*
: Amns. 56.

Ex. 146, p. 82. Oh friend ! if three camels ten years old are obtained for
108, tell (me) soon what eight camels nine years old and having the
same beauty and speed cost.”

Ans. 320.

Exs. 147-148, p. 83. Oh friend! at the rate of 5 per cent per month the
sum of interest and principal (i. e. amount) is found (in a year) to be
96 (lit. hundred less by four ). What is the principal and what is the
interest ?°
Ans. 60; and 36.

Ezs. 149-153, p. 83. The fruit of 100 in a month was, oh learned man! 3
(as interest), 1 for futurity (bhavyaka), } dramme for profession (vrtic)
and likewise 1 for the scribe (l¢khaka). In 12 months the mixed
amount was g¢os. Tell, oh friend! if you have proficiency in
mis' rakavyovhrti (the treatment of mixed quantities ), what were the
principal etc.?”

Ans. maladhana 5005 kaldntara 300; bhavyaka 60;
vriti 30; and lekhaka 15,

Ex. 154, p. 85. If hundred drammas become 5 (in interest) per month,
tell (me) what the interest will be in 12 months?
Amnes. 60,

1 Cf. Ganitasdrasangraha p. 63 (v. 40).
2 Ibid., p. 63 (v. 39).
3 Ibid., p. 63 (v. 41).

14 afrqe
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Ex. 155, p. 85, If six drammasare the inerease in two hundred per
month, when will that sum be three times ?
Ams. 5 years, 6 monthsiand 2o days.

Ez. 156, p. 86. If five panas are the increase in twenty panas in a couple
of months, tell me in what time my wealth will be one and a half
times as it is.

Amns. 4 months.

Eaxs. 157-158, pp. 86-87. Oh dhira! one increasing by one time 100 were
applied at the rate of 2, 3, 4 and 5 per cent per month respectively;
months elapsed were respectively 7,8, 6 and 12. If ¢kapaira (average)

be made of these 4 things tell me, oh friend! what that average
will be.

Ans. time=9,%; and rate 47/.

Exs. 159-160, p. 87. Oh friend! make ekapatra of these very pramdanas
(amounts) with their phales (rates of interest) increased by one
fourth, and their months by one third.

Ans. time 987 months; and rate 437/,

~Ez. 161, p. o1. Two hundred less by 10 were invested in three parts, oh
ganitika ! at the rates of interest 3, 2 and 4 per cent (respectively)
per month, Interests obtained on these after 2, 3and 4 months
respectively were found to be the same. Tell quickly the values of
the different parts.

Ans, 80, 8o and 30.
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TABLES OF MEASUREMENTS' AS RECORDED IN (GANITATILAKA
I Kaparda-vyavahara®

20 varatakas (kapardikas®y = 1 kakind*
4 kakinzs = ,, pana
16 panas = ,, dramma® ( purana’ ).
IT Suvarna’-vyavahara
6 yavas = 1 nispava®
8 mispavas = ,, dharana
2 dharanas = ,, *gadyanaka’
ITI Meya-vyavahara
14 nmispavakas = 1 dhataka
10 dhatakas = ,, pala.
IV Kapamina-vyavahira
4 padikas = I manaka

1 Weights and measures used in ancient times in India have been discussed

by Durgashankar K. Shastri in his Gujarati article “Retrast st Ao @3 Wy
published in “The Report and essays of the sixth Gujarati Sahitya-parisad”

(pp. 53-70) in 1923.

Some of the tables pertaining to weights and coins are given in “Zhe
coins and weights in ancient India” published in “The Indian Historical
Quarterly” vol. VII, No. 4, pp. 689-702, December 1931.

2 Compare Lilavatt v, 2. There we find as additional information the
fact that 16 drammas=1 niska.

3 Seep. 39, On p. 71 we have the word kapardaka., The corresponding
word in Gujarati is koda.

4 The corresponding word in Gujarati is khankhani (miech). Itis also
known as bodi.

5 Compare the Greek word drachme and the Gujarati dama.

6 See p. 39.

7 In Prameyaratnamaiijiasié ( p. 226+ ), the commentary on Jambadvipa-
prajfiapti ( sitra 54) we find the following remark:—

“FeaT AYCATHSTh: AqEaTs, TS ATETI U WFIAITRSH, § TIANES T
i:%;a T T FEATR, VW FAATR: OF gA0F TR, garedcenn gl il
~

8 Simhatilaka explains this as “suvarnavella”. Vide p. 2.
9 In Gujarati this is called gadiyano.
10 Compare Lilavati v. 3 where it is said: 2 yavas =1 guij; and 3 guiijas
=1 zalla,
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4 manakas* = 1 setika
10 selikas = ,, hare.
N Kseetra-vyavani
6 yavas (without tusa) = 1 angula®
24 aizgz'tlas = ,, hasta*, hastiha® or pand
4 panis = ,, danda or dandaka
20 dandakas =, raju
2 rapjus (samas’r) = ,, nivartana®
2000 dandas = ,, kros’a’
4 kros'as = ,, yojana.
VI Kaila.vyavahara
bo pranas = 1 vinddi
yy vinadis =, ghatikd or ghati
yy Shatikas = ,, alordtra
30 alordtras = ,, masa
12 masas = ,, samvatsara®.

These tables may be compared with those given in the
introduction on pp. XXXVII to XL. For further comparison,
I may give here some of the tables from old works.

To begin with, in the Satapatha Brakmana (c. 2000 B.C.)
minute divisions of time are noted. They may be represented
as under;—

15 prapas® = 1 idani
» 2danis = ,, ttarki
yy tlarhis = ,, ksipra
y ksipras = ,, mukaria.

1 Manika and mant are used on p. 78,

2 400 harikds go by the very name. So says Simhatilaka on p. 2.

3 In Zilavati (v. b) we have: 8 yavodaras=1 angula; and 10 dandas=
1 vanms'a.

4 As regards hasta and its varieties, the reader may refer to “Inductive
Metrology” or “The recovery of Ancient measurements from the monuments”
(pp. 125-130) by W. M. Flinders Petrie.

5 8ee p. 79. On p. 73 we have the word kara.

6 See Upasakadas'd@rnga where its Prakrit equivalent niyaitana occurs.
Ses Dr, Hernle'’s edn. ( Biblotheca Indica, pp. 14 and 80),

7 The word gawvyiti occurs on p. 80.

8 In this connection Sirmmhatilaka mentions pravilaka. Videp. 8,

9 The prana here referred to, is approximately equal to .1, second.
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30 muhkirtas = 1 diwvasa'.

In LZLalitavistara (p. 168)° linear measures are noted as
under ;—

7 paramanuraja = 1 renu

y» 7ENUS = lrufi

y lrutis = ,, vatdyanaraja

» vAtayanarajas = ,, sas'araja

y Sas'arajas = ,, edakaraja

y edakarajas = ,, goraja

» Lorajas = ,, lhksaraja

y Lksarajas = ,, sarsapa

» SAYSapas = ,, yava®

y yavas = ,, anguliparvan*

12 anguliparvans = ,, vilasti

2 vitastis =, hasta

4 hastas = ,, dhanusya
1000 dhanusyas = ,, krosa

4 krosas =, ygana’.

Kautilya's drthas'astra (11. 18. 17) furnishes us with
weights and measures as under :—

10 dhanyamasas = 1 Suvarnamasaka
5 gu?zjﬁss = "

16 suvarnamasakas = ,, Rarsa or suvarna
4 karsas = ,, pala

80 gawvasarsapas = ,, vapyamdasaka

16 riipyamasakas = ,, dharana

20 Saiblyas =, "

y tandulas = ,, vajradharana.

In Abhidhanappadipika, some of the weights and measures
are mentioned. The pertinent verses given on pp. 70-71 are
as under i——

1 Arhatadars’anadipika ( pp. 587-589 ) may be consulted.

2 This page refers to R. Mitra’s edition, Calcutta, 1877, Cf, Datta and
Singh, & ¢., p. 187,

3-4 These are translated as ‘breadth of barley’ and ‘breadth of finger’

respectively by Datta and Singh, I. ¢, p. 187,
5 From this it can be seen that a paramaznw =1.3 x 7~1° inches,
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(= dfteaY) g, (B =) ArEwt. (A3) 1

() . (ArEHT SRR g (AgE) 1 86 1l

gavan. (4= weet) e, (affea 9w @) |

qrEr. (Y g o) (o) g, (39) ) 8eeo |l

gt (Tzad =) . Grair at gan |

(areY) e, (At Fead) wRama. 18

Fgar, Taar. (TRY) v (F =g /&) |

ATZZTHRL (FTFQ ear) 2ok, (T TFqSTH) | 3R

arfrEr. (g o) @l (eoft srgaTie) |

(afeay i) arEv. (9) (Rya) gt () | ees

strzEat, (Rftad) gar. ey, (7) wre. (FTRA) |

atEr, () w2V, (IFEE o0 F) w7, | ey 1°

One can easily proceed on these lines. So I shall simply

mention a few more works wherein the topic of weights and
measures is dealt with. They are: (1) Manusmry® (VIII, v.
131-138), (2) Bhavisyatpurana®, (3) Sus'vute (cikitsasthina,
adhyaya XXXI), (4) Caraka (kalpasthana, adhyaya XII),
(5) Amarakos’a (II; v. 938-943), (6-7) STtidharicarya’s
Latiganita and Tridati, (8) Gandtasarasangraka (1, v. 25-45),
(9) Abhidhanacintamani (111. v. 547-549)° and (10) Pirna-
kalas’a’s commentary on Duvyas'vayat

1 Yajravalkyasmrei and Naradasmrii, too, may be consulted.

2 Padmapurdna may be also referred to.

3 “Positive sciences of the ancient Hindus” ( pp. 80-84 and 148 ) by
Dr. Brajendranath Seal may be consulted.

4 Sece Bombay Sanskrit and Prakrit Series No. LXIX (p, 328) and
No, LXXVI (pp. 381-386 etc,). These numbers represent FParts I and II



APPENDIX III!
Sanskrit words and their numerical significations

A

f"‘aﬁ"g (. @ 7.3

ey (. @ €.%)
sraqfRuty (. o . )
2 (wr. W, . ar)

AR (N @, an &)
sreyer (. o R )
ag (M woan4.)

g (M woan W)
agfy (. . & ar)
I (M . oan F.)
srfrsTdY (W s . )
artergt (wr o ®. o)
sty (. wr. &, ar)
rsr (. o fe. )

sty (0 w.oanE.)
e (. 4 E.)

aAF (.4 €.)

st (. an. §.)

s (. . fs. arn)
aggy (. = & an)

o o
T YU R R L

)
o

O A0 AO
A SO GGG A6

*ereafiar (M 41 € TRLL.RR ) o

IR (W . R A

4

*arteny (M AL WAL L 90) B

ararey (W T LA

144

sy ()
AT (. )
sIIF (Tar G
HIIT (A @, @, 4. )
azgry (7. @ €. )
wrgfafer (. o . an )
R (. 4. &)
wF (A1 T LA )
qe (Ao . A )
e (. ar. & )
*ar (% LR 9L 8)
sy
E0)
st (. . . A )
weq (. . f5. )
ST (W . & arn )
e (9 w.oEn 4, )
wtsa (4. )
sresas (. an ®. A )
wfsas (. an €. )
Aty (. )
g (W o @ )
sl ()

A
2T (A g, )
wrie (ar. . @, ar )

k)

A KXo Ao

A0
I U VIR L

g
G NGO X

AC
A

SO
[ L~

[}

?

1 In this Appendix referred to in the introduction on p. XXIII, are given
words collected from various sources, the names of all of which, I regret, I cannot

mention now, as they have not been so noted.

I have, however, tried to find

out words which occur in Golddhyaye and in Ganitasdrasarigrahe, and then
in order to find out the remaining words I have referred to Bharatiya pracina
lipimald. Side by side I have taken mnote of words found for the first time
in Qanitotilaka and have marked them with an asterisk.

2 1. fy. stands for Ganitatilaka and g. for ‘page’.

3 This is the abbreviation here used for Ganitasdrasarnyraha,

4 This is the abbreviation here used for Bharatiya pracine lipimala (p.120),

b This stands for Goladhyaya.
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arfeey (. o ®. ) R
A (. o . A ) Q
srrz (A T R | ) g0
rer| (W T oA ) 2
g
g (o @ €. ) g
geg (@v; Toarn €. ) 3
TEFA 1%
geg (W @, 41 9.) L)
gieg (W an &) Yy
gy (1.4 g ) <
gt (r. o, . A ) ]
*rg (A oA Es TR w) 4
g
Faqor (@ @ 9. ) 2
gzv (. an. ®. An) 22
FogT (am. or @ ) 22
~ S
Ig (. . R A ) 9
gewty (v an. . 4 ) QR
iy (At &) 2
Iqeg (7.4 G ) ]
Fg (W T . A ) g
SR R
®
g (S oA ) &
Y ( 1. 9T f. A9 ) \9
S
g (W . ., ) R
S
St eiey L
F
sy (. an. foan ) Qo
wT (9 T an g, ) R
FRT ¢
Fofry (@ @ 4.) o
wRE (W an 4.) ¢
wor (. . ®. oA %
A (oW ) ¢
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A
]

FHe (. o & arn )
FaT (9. . f&. A )
wer (W & arn )
FHSTAT (7. 41 4. )
Eacy

Forg (.oEn §.)
FA (wr.on oA )
RIATTO

F@ (ar. o & m )
HIE ( A1 91, . 41 )

e (wr. o fo. an)

¥ ()
o= (. o fe.oan )
FTJAT ( w. = & A )

FTFL (A1 . &)
FHITTTA (@ ar. &, )
wa ()

Fr (W oo & )
Fdt (wr. o @ arn)
FUF (. o & an)
ez (wr.oon &, o)
Fara (T.4an 9.)

Frg (. o . )
[ERIEDIE]

AATRT (1. @1 §.)
Py (. o, . A )
gar (. 4r €. )
IPUERE RIS

Y d

A0
L PN U I VR I I PO e B )

A
o

A
P

A
M po o o a8 €

9
*g (Ao a;TR g ) o

@ (. T oarn €. ) Q
/T e
qT (@ a4, ) %
T
*qrayer (A AL @ TRE R%) 0
e (W Loan | ) ¢
sty (oA ) )
arrsy (. W &, W) L)
Rt (n = d)) 9
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gor (3 oan €.) 3
ot (. s, f. A ) %
g 8
2
ek (. ar. & A ) R
qTH %
IEATFA %
A (WL B oA R 9e)  ©
() 3
ar (oo f. an) Q,
g (. & §.) Q
EELLD Q
T
oer (wrom. ©.A) ™
£
ELE T R
T3 (7.9 7. ) R
*geg (M AL 95 7R 2.90) ¢
qrgay (7. @ 4. ) 3
*aor (1. [ . Re) 3
g
ez (ar. . fe. @r. ) 9
C73 o
& (M)
5
g, 3
Fareht (. o &) 8¢
St (oo LA ) ?
Seaeqy (@ @, 9. ) °
ety (7. @ 4.) 2
Fester (. . 5. &, ) \9
*sfRiy (v e gl w) 8
SRy (. s ®. A ) 3R
st (W s R AL ) ]
a (W 7 a4, ) 32
SEiCE %
@& (7. 8.4, ) 3
q
aq (ar o & ) <

15 aifreo

| a<T

a<q (W, ;. R A )
aeg (@ @1.9.)

< (. . . )
*ara (W TR 9w))
aqg (W s . oan)

ag (@ @ 4.)
age (WL, . an )

(7. @ g )
ar (. o ©. )
Ao (T 4. )
farfr (. )
didw (7. 91.9.)

g (W 9. . A )
*TE (TR 2. ¢)
ga (. W &)
rwe (W @, 4
v (wr. o, @ @)
foragor (. o, @A)
Poreerey (. . ®. 4. )

trgzr (s an. . )
s (W LA )
erody
Xa

g

geq (W o, @, 4 )
gheaa (o ar. 4.)
g (. . ®. @)
*TE (TR 2. R0)
7@ (. )

I ()

g (M)

e (Wi o, ©. ar.)
grarframor

Rwars (. o . A )
Ra (o &, )
RATT

Ry (@ q.)
faa
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- A

o
AR AN o

A0
<z

AV
AV AV A AV ,/w.wM'NOCNG

AV
0~ 2PN - VPR

o
&
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T (. o . )
Bz (wnos &oan )
Rz (wr o ®. 4t ).
ﬁ:ﬁ( ;@ oan |, )
fram (oo B )
fram (. s B )
g?(‘a(ﬂ.m.%.)
grﬁ(wr ar. €. )

(ﬂ ar. 9.)

e (o . )
%ét(m o, . 4 )
e
gafr (W @ . )
ey (W@ €.)
ey (Wi . @A)
g (W omn ®.an)
e (. wn. &, AL )
Bo(wnang)
fEg (o an d.)
£ (. & &)

1>}
srofy (. o ®. an)
oy (W s R )
wrg (. s f )

arg (T oan €. )
off (. o @A)

apm ,
gfey (A w.oan €.)
LRIG)

q
a3 (W . B, W)
a= ()
e (o4 )
Aeg (W W@ g )
T
e (A . ma)
?ra(zr ar. €. )
age (woEn g )
qCH (WL oo o)
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rR
2
<

A o
o &« o

o 'Iu”,u»ﬂ‘\

G AL MN8N

ﬂG'g'g WKOAQGGNN

oL N0 0

AT (A AW '¥.)
AnE

s (ar . f @)
T

A (.o fs A )
ffy (. ar. &)
e

-

At

oy

g (oo . | )
FT (WA €. )

-
qgg (. o &)
'm(#rsu?csm)
afg (wr o f. wn)

T (@A g, )
Q=T (7. &n 9. )
gy (T 6. )
qafafy (@ an &)
TTATR®

g

gda (. m R )
aga (A W feo)
gaa (. o fe.an )
gt

qrfoy |
qruey (. . f, )
*qrz (T /9. 3w)
qaER ’
Qs (.o g, )
Rratae (. . & )
gT (. 4 &)

=

JEIFRIT

TERT

geRi (7. & . )
U (M)

ol

B E L PR N L NN

AD AO
o & A

P LGN TEXG P

no M
0 N & A A A e\ o LA

1]
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guft (. oan i an ) ?
uHfer (W o f. ) 2R
™NEE <
gror (T, s f. AL ) "
ot L0
wRAg (T A . ) 3
R
*qur( foeg) (7. . 9. 90) ¢
q
Feq (. An E.) 23
qeg (. o f. A ) 3
qror (M. woAn g, ) B
g (oo fan ) R
farg o
ghagm ¢
TR &
e k!
G (i e
q
g(aM;TanE) £
" (T AL ). )
=t (.o ) r®
we () ¥
g (. . . ) R
e (Toang ) Y
AT &
WERT (. &an §.) R
fRrgatemn 2R
st 2
RAF (M RL <) <
AT (T G ) Ed
g | 2
(M) :
ga (@ oan &) s
qIaAA 13
qfer (. ar. R, . ) <
(o9 g ) \
qq (W . A ) =
quta (. . . &) L%

111
I (W) v
gfw () 2
w
A (. o e, A ) <
Az (@ @ g ) 3
{&g (W = e &) XS
e (W o fE oA ) 184
werga (. oo e, A ) “
wEEd “
ALY (W1 a. f. oan) 3
wdw (T 4 4. ) \
Arag (W . f. ) <
ArgHT (7.4 &) \J
Ardeg (.o f ) R
A ((wn A ) r
qrave (A o faarn ) %
gt (7. @ . ) U
amg (T an &) 4
g (4L d) 144
£
T8y k¥
gfa (v @ w.) 9
afasy 20
Fiautam R
T () R
gaz (W ko) R
gaw (. ) 2
*ure (Ao R oAr TR g ww) R
gv (W oo fe. ) R
T
TR (. @ &) g
i) e
@(aand) ~ Ed
g (W o= e, ar) Y
(w4 §.) <
™ 4
g (oo e ) R
T R

ey (W o f, ) °
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s (@ €.) Q | * T, 1. W AN,
o () | )
TR=eg (. o . 4 ) 2 faaai-q-r(mgrﬁ; R.2.4) 1
@A s aRg ) & | R (w m.g.) ) ®
TEy (. = e, an) % | PRty ('=T a. ;
w () 3 ﬁw(:ﬁ-%éﬁé) .
traurrmq(m mRA) %o | fvarg (";T ar ;.,')) *
. . 9. o
qfar (;ﬁm . 5. @) R Mg @, man € 1./ 2.9.) @
*"Q‘Q( TOEL W TR D 90) Q] | Fear .
*TT(TELE; T RL. ) 2 5 (w4 ) R
- o!m(a(n. . f. @) 3
Fog (W & g g (. . 3 ) v
afeg (. ar %'r.)) : e, (. . ;WAL Y o
g{:;(mm.&) . ga (7.4 ¥.) . @
T
tw (W . . an) ': i . 2
- © sk (W o) 2
XF (W o .4 ) ) zrg(mm.a’r.) Q
t=ra (W W oan €.) 3 TT (W &5 R/ G R9) 4
St (. ) 3 | T 4
T T (.o 4. ) 2
=T 3 [[SESA (7. @ 4. ) g
qur (s, . f. A ) o | Tg (7. & 4. ) 2
(WA g ) % TRt 1%
TET u ferer (. &) 2
*TE (T AL G TR 90) ¢ e (T ) 9
T (9. . . ) g | & (e f ) %
agFaTr (. o e ) R R (. @ &) 3
qfF (7.4 €. ) 2 ﬁtreﬁg@wa:(wara) %
TJRT (. ) 9 R
aw (. . f. ) o il"fatﬁ{:r(mmf%sm) 2
%Tttul(n.m.a.) ¢ | Tiaig (o e ar ) g
TR g | ZFw (W R ) 0
arfeAta g | TR (W = f. ) R
T (7 & E ) g| " MB@snan@ TR v
Tl (1. .4 ) ) 2 .. f.
e (o . f. A ) g: gra(msuﬁsm.) :
g (o g ) | e (W oang) g

1 Rac &, Vide Z'he Standard Sanskrit-English Dictionary by L. R Vaidys,

1889,
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qa4g

g (W om. foarn)
aq (. o f. oA )
e (T 9. )
X (. o fe. . )
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g (N .o 9. )
forasy

fag ()

Rrgagor
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I R~ VIR T VI A VI N M

A
o«

A AN AN Y

gT (.o f )

qF (W woanE.)

@ (oA E.)

wAR (T )
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T (7. ar. 9. )

& (oo R )
g
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zft
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ghae (. = R, )
usc(man 9.)
femyy (@ an 7)
fwig (v @.4.)
gaag (.49 9. )
garma (T an @)
grg (. . fo, an )
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1 This and several other words (except Sammukha) for which no source is
mentioned, are noted in Jainacitrakalpadruma (pp. 66-69), and Sanmukha,
in “History of Hindu Mathematics” (p. 55).
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SELECT OPINIONS

Sylvain Levi: The Gaekwad’s Series is standing

at the head of the many collections now pub-
lished in India.

Asiatic Review, London: It is one of the best
series issued in the East as regards the get up of
the individual volumes as well as the able
editorship of the series and separate works.

Presidential Address, Patna Session of the Oriental
Conference: Work of the same class is being

done in Mysore, Travancore, Kashmir, Benares,
and elsewhere, but the organisation at Baroda
appears to lead.

Indian Art and Letters, London: The scientific

publications known as the ‘¢ Oriental Series”’
of the Maharaja Gaekwar are known to and
highly valued by scholars in all parts of the
world.

Journal of the Royal Asiatic Society, London:
Thanks to enlightened patronage and vigor-
ous management the ‘¢ Gaekwad’s Oriental
Series ”’ is going from strength to strength.

Sir Jadunath Sarkar, Kt.: The valuable Indian
histories included in the ¢ Gaekwad’s Ori-
ental Series” will stand as an enduring
monument to the enlightened liberality of
the Ruler of Baroda and the wisdom of his
advisers.

The Times Literary Supplement, London: These
studies are a valuable addition to Western
learning and reflect great credit on the
editor and His Highness.




GAEKWAD’S ORIENTAL SERIES

—— i —————

Critical editions of unprinted and original works cof Oriental

1.

Literature, edited by competent scholars, and published

at the Oriental Institute, Baroda

I. BOOKS PUBLISHED.
Rs. a.
Kavyamimimsi : a work on poetics, by Rajadekhara
{880-920 A.D.): edited by C. D. Dalal and R. Ananta-
krishna Sastry, 1916. Reissued, 1924, Third edition
revised and enlarged by Pandit K. S. Ramaswami
Shastri of the Oriental Institute, Baroda, 1934 .. 20

This book has been set as a text-book by several Universities including

St

Benares, Bombay, and Patna.

Narandrayagiananda : a poem on the Paurdnic story of
Arjuna and Krspa’s rambles on Mount Girnar, by Vas-
tupdla, Minister of King Viradhavala of Dholka, com-
posed between Samvat 1277 and 1287, i.e., AD. 1221
and 1231 : edited by C. D. Dalal and R. Anantakrishna
Sastry, 1916 .. Out of print.

Tarkasangraha: a Work on Phﬂosophy (refutation of
Vaisesika theory of atomic creation) by Anandajiiana
or Anandagiri, the famous commentators on Sankara-
cirya’s Bhasyas, who flourished in the latter half of
the 13th century : edited by T. M. Tripathi, 1917. Out of print.

Parthaparakrama: a drama describing Arjuna’s re-
covery of the cows of King Virdta, by Prahladanadeva,
the founder of Palanpur and the younger brother of
the Paramara king of Chandravati (a state in Marwar),
and a feudatory of the kings of Guzerat, who was a
Yuvaraja in Samvat 1220 or A.D. 1164 edited by
C. D. Dalal, 1917 .. . . Out of print.

Rastraudhavarmsa : an historical poem (Mahﬁkavya)
describing the history of the Bagulas of Maydragiri,
from Rastraudha, king of Kanauj and the originator
of the dynasty, to Narayana Shah of Mayaragiri, by
Rudra Kavi, composed in Saka 1518 or A.D. 1596:
edited by Pandit Embar Krishnamacharya with Intro-
duction by C. D. Dalal, 1917 .. . Out of print.

Linganu$asana: on Grammar, by Vamana, who lived
between the last quarter of the Sth century and the
first quarter of the 9th century : edited by C. D.
Dalal, 1918 . 0-8

Vasantavilisa: an historical pocm (Mahakﬁvya) de-
scribing the life of Vastupala and the history of



10.

11.

13.

14.

15.

16.

17.

18.

19.

Guzerat, by Bilachandrasiri (from Modheraka or
Modhera in Kadi Prant, Baroda State), contemporary
of Vastupila, composed after his death for his son in
Samvat 1296 (A.D. 1240) : edited by C. D. Dalal, 1917

Riipakasatkam : six dramas by Vatsardja, minister of
Paramardideva, of Kalinjara, who lived between the
ond half of the 12th and the 1st quarter of 13th cen-

1-8

tury : edited by C. D. Dalal, 1918 . Out of print.

Mohapardjaya: an allegorical drama describing the
overcoming of King Moha (Temptation), or the conver-
sion of Kumarapila, the Chalukya King of Guzerat,
to Jainism, by Yadahpala, an officer of King A]a,va-
deva, son of Kumarapala, who reigned from A.D. 1229
to 1232 : edited by Muni Chaturvijayaji with Introduc-
tion and Appendices by C. D. Dalal, 1918

Hammiramadamardana : a drama glorifying the two
brothers, Vastupila and Tejahpala, and their King Vira-
dhavala of Dholka, by Jayasimhasiri, pupil of Vira-
siiri, and an AcAirya of the temple of Munisuvrata
at Broach, composed between Samvat 1276 and 1286
or A.D. 1220 and 1239: edited by C. D. Dalal, 1920 .

Udayasundarikath2 : a romance (Campi, in prose and
poetry) by Soddhala, a contemporary of and patronised
by the three brothers, Chchittarija, Nagarjuna, and
Mummuniraja, successive rulers of Konkan, composed
between A.D. 1026 and 1050: edited by C D. Dalal
and Pandit Embar Krishnamacharya, 1920 .

Mahividyavidambana : a work on Nyiya Philosophy,
by Bhatta Vadindra who lived about A.D. 1210 to
1274 : edited by M. R. Telang, 1920

Priacinagurjarakavysangraha: a collection of old
Guzerati poems dating from 12th to 15th centuries
A.D.: edited by C. D. Dalal, 1920

Kumairapalapratibodha : a Dbiographical work in
Prakrta, by Somaprabhacharya, composed in Samvat
1241 or A D. 1195 : edited by Muni Jinavijayaji, 1920

Ganakarikad : a work on Philosophy (Pasupata School),
by Bhasarvajfia who lived in the 2nd half of the 10th
century : edited by C. D. Dalal, 1921

Sangitamakaranda: a work on Music, by quada
edited by M. R. Telang, 1920 ..

Kavindracarya List: list of Sanskrit works in the
collection of Kavindracarya, a Benares Pandit (1656
AD): edited by R. Anantakrishna Shastry, with a
foreword by Dr. Ganganatha Jha, 1921 ..

Varahagrhyastitra: Vedic ritual (domestic) of the
Yajurveda : edited by Dr. R. Shamasastry, 1920

Lekhapaddhati : a collection of models of state and pri-
vate documents, dating from 8th to 15th centuries A.D.:

0-10



22.

23.

24.

edited by C. D. Dalal and G. K, Shrlgondeka,r
1925 ..

Bhav1sayattakaha or Pancamnkaha a romance in
Apabhramsa language, by Dhanapala (circa 12th cen-
tury) : edited by C. D, Dalal and Dr. . D. Gune, 1923

A Descriptive Catalogue of the Palm-leaf and Im-
portant Paper MSS. in the Bhandars at Jessal-
mere, compiled by C. D. Dalal and edited by Pandit
L. B. Gandhi, 1923 .

ParasSuramakalpasiitra : a work on Ta,ntra, with com-
mentary by Ramesvara: edited by A. Mahadeva

34

Sastry, B.A., 1923 . Out of prini.

Nityotsava: a supplement to the Parasuramaka.lpasutra
by Umanandanatha : edited by A. Mahadeva Sastry,
B.A., 1923. Second revised edition by Swami Tirvik-
rama Tirtha, 1930

Tantrarahasya: a work on the Prabhakara Sehool
of Purvamimimsa, by Ramanujacarya: edited by Dr.

5-0

R. Shamasastry, 1923 .. .. Out of print.

25, 32. Samarangana: a work on architecture, town-

planning, and engineering, by king Bhoja of Dhara
(11th century): edited by Mahamahopadhyayva T.
Ganapati Shastri, Ph.D. Tllustrated. 2vols., 1924-1925

26, 41. Sadhanamaila : a Buddhist Tantric text of rituals,

27.

28.

29.

dated 1165 A.D., consisting of 312 small works, com-
posed by distinguished writers: edited by Benoytosh
Bhattacharyya M.A.,Ph.D. Tlustrated. 2vols., 1925~
1928 ..

A Descriptive Catalogue of MSS. in the Central
Library, Baroda: compiled by &. K. Shrigondekar,
M.A,, and K. S. Ramaswiami Shastri, with a Preface
by B. Bhattacharyya, Ph.D.,in 12 Vols vol. 1 (Veda,
Vedalaksana, and Upamsads) 1925 .

Mainasollasa or Abhilasitarthacintdmani: an ency-
clopzedic work treating of one hundred different topics
connected with the Royal household and the Royal
court, by Somesvaradeva, a Chalukya king of the 12th
century : edited by G. K. Shrlgondekar M.A., 3 vols.,,
vol. 1, 1925 .

Nalavilasa: a drama by Rémachandrasun, pupll of
Hemachandrasiiri, describing the Paurinika story of
Nala and Damayanti: edited by G. K. Shrigondekar
. M.A,and L. B. Gandhi, 1026

30, 31. Tattvasaingraha : a Buddhist phllosophxcal WOI‘L

of the 8th century, by Santaraksita, a Professor at
Nalanda with Pafjika (commentary) by his diseiple
Kamalasila, also a Professor at Nalanda: edited by
Pandit Embar Krishnamachirya with a Foreword
by B. Bhattacharyya, M.A., Ph.D., 2 vols., 1926

10-0

14-0

6-0

2-12

24-0



33, 34. Mirat-i-Ahmadi: by Ali Mahammad Khan, the

35.

last Moghul Dewan of Gujarat: edited in the original
Persian by Syed Nawab Ali, M.A., Professor of Persian,
Baroda College, 2 vols., illustrated, 1926-1928

Manavagrhyasutra : a work on Vedic ritual (domestic)
of the Yajurveda with the Bhasya of Astévakra:
edited with an introduction in Sanskrit by Pandit
Ramakrishna Harshaji Sastri, with a Preface by Prof.
B. C. Lele, 1926

36,68. Natyasastra : of Bharata thh the commentary of

37.

38.

39.

40.

42,

43.

44,

Abhinavagupta of Kashmir: edited by M. Ramakrishna
Kavi,M.A,, 4 vols., vol. I, illustrated, 1926, vol. 11, 1934
Vol. 1 (out of print).

Apabhrams$akavyatrayi: consisting of three works,
the Carcari, Upadesarasayana, and Kilasvarapakulaka,
by Jinadatta Stiri (12th century) with commentaries :
edited with an elaborate introduction in Sanskrit by
L. B. Gandhi, 1927 . ..

Nyayapravesa, Part 1 (Sanskmt Text): on Buddhist
TLogic of Dinnaga, with commentaries of Haribhadra
Siiriand Parsvadeva: edited by Principal A. B. Dhruva,
M.A., LL.B., Pro-Vice-Chancellor, Hindu University,
Benares, 1930 .. .. - ..

Nyayapravesa, Part II (Tibetan Text): edited with
introduetion, notes, appendices, ete., by Pandit Vidhu-
sekhara Bhattacha,ryya, Principal, Vldyabhavana, Vis-
vabharati, 1927 ..

Advayavajrasangraha: conmstmg of twentv short
works on Buddhist philosophy by Advayavajra, a Bud-
dhist savant belonging to the 1lth century A.D.,
edited by Mahamahopadhyaya Dr. Haraprasad Sa.s‘m
M.A., C.1.E., Hon. D.Litt., 1927

60. Kalpadrukosa sta,nda,rd work on Sanskmt Lex1co-

graphy, by Kedava : edited with an elaborate introduc-
tion by the late Pandit Ramavatara Sharma,
Sahityacharya, M.A., of Patna and index by Pandit
Shrikant Sharma, 2 vols vol. I (text), vol. II (index),
1928-1932 .

Mirat-i-Ahmadi Supplement by Ah Muhammad
Khan. Translated into English from the original
Persian by Mr. C. N. Seddon, 1.C.S. (retired), and Prof.
Syed Nawab Ali, M.A. Tllustrated. Corrected reissue,
1928

Two Vajrayina Works : compmsmg Pra]nopayavuus-
cayasiddhi of Anangavajra and Jiianasiddhi of Indra-
bhiiti—two important works belonging to the little
known Tantra school of Buddhism (8th century
AD.): edited by B. Bhattacharyya, Ph.D., 1929

Bhavaprakasana : of Saraddtanaya, a comprehensive
work on Dramaturgy and Rasa, belonging to
AD. 1175-1250; edited by His Holiness Yadugiri
Yatiraja Swami, Melkot, and K. 8. Ramaswami Sastri,
Oriental Institute, Baroda, 1929 ..

Rs. a.

19-8

4-0

1-8

14-0



46.

48.

49.

Rimacarita : of Abhinanda, Court poet of Haravarsa
probably the same as Devapala of the Pila Dynasty of
Bengal (cir. 9th century A.D.): edited by K. 8. Rama-
swami Sastri, 1929 . .

Naiijarajayasobhiisana ; by Nrsimhakavi alias Abhi-
nava Kaliddsa, a work on Sanskrit Poetics and relates
to the glorification of Nafijardja, son of Virabhipa of
Mysore : edited by Pandit E. Krishnamacharya, 1930

Nityadarpana: on dramaturgy, by Ramacandra Siri
with his own commentary : edited by Pandit L. B.
Gandhi and G. K. Shrigondekar, M.A. 2 vols., vol. I,
1929 . . ..

Pre-Dinnaga Buddhist Texts on Logic from
Chinese Sources : containing the English translation
of Satdsasira of Aryadeva, Tibetan text and English
translation of Vigraha-vydvartant of Nagirjuna and the
re-translation into Sanskrit from Chinese of Upayahs-
daya and Tarka$dstra : edited by Prof. Giuseppe Tucci,
1930 . .. ..

Mirat-i-Ahmadi Supplement: Persian text giving
an account of Guzerat, by Ali Mubammad Khan:
edited by Syed Nawab Ali, M.A., Principal, Bahaud-
din College, Junagadh, 1930 .. ..

51,77. Trisastis$alakdpurusacaritra: of Hemacandra, trans-

lated into English with copious notes by Dr. Helen
M. Johnson of Osceola, Missouri, US.A. 4 vols, vol. 1
(Adi$varacaritra), illustrated, 1931; vol. I, 1937 (shortly)

Dandaviveka: a comprehensive Penal Code of the
ancient Hindus by Vardhamina of the 15th century
A.D.: edited by Mahamahopadhyaya Kamala Krsna
Smrtitirtha, 1931 .. .. ..

Tathigataguhyaka or Guhyasamaja : the earliest and
the most authoritative work of the Tantra School of
the Buddhists (3rd century A.D.): edited by B. Bhatta-
charyya, Ph.D., 1931 .. .. ..

Jaydkhyasarnhitd : an authoritative Paficaritra work
of the 5th century A.D., highly respected by the South
Indian Vaisnavas: edited by Pandit E. Krishnama-
charyya of Vadtal, with one illustration in nine colours
and a Foreword by B. Bhattacharyya, Ph.D., 1931

Kavyalankarasirasamgraha: of Udbhata with the
commentary, probably the same as Udbhataviveka of
Rajanaka Tilaka (11th century A.D.): edited by K. S.
Ramaswami Sastri, 1931 .. .. ..

Parananda Siitra: an ancient Tantric work of the
Hindus in Sitra form giving details of many practices
and rites of a new School of Tantra: edited by Swami
Trivikrama Tirtha with a Foreword by B. Bhatta-
charyya, Ph.D., 1931 .

4-8

9-0

6-0

8-8

4-4

12-0

2-0

3-0



57,69. Ahsan-ut-Tawarikh: history of the Safawi Period of

61.

62.

63.

64.

65.

Persian History, 15th and 16th centuries, by Hasan-
i-Rumlu: edited by C. N. Seddon, I.C.8. (refired),
Reader in Persian and Marathi, Un1vers1ty of Oxford.
2 vols. (Persian text and transla‘mon in Enghsh),
1932-34

Padmiananda Mahikavya: giving the life hlstory of
Rsabhadeva, the first Tirthankara of the Jainas, by
Amarachandra Kavi of the 13th century edited by
H. R. Kapadia, M.A., 1032

Sabdaratnasamanvaya: an interesting lexmon of bhe
Nandrtha class in Sanskrit compiled by the Maratha
King Sahaji of Tanjore: edited by Pandit Vitthala
Sastri, Sanskrit Pathaéila, Baroda, with a Foreword by
B. Bhattacharjya Ph.D., 1932 .

Saktisangama Tantra: a voluminous compendmm of
the Hindu Tantra comyprising four books on Kali, Tara,
Sundari and Chhinnamastd: edited by B. Bhatta-
charyya, M.A., Ph.D., 4 vols., vol. I, Kalikhanda, 1932

Prajiiaparamitis: commentaries on the Prajfidpara-
mitd, a Buddhist philosophical work: edited by
Gmseppe Tucci, Member, Italian Academy, 2 vols.,
vol. I, 1932 . . ..

Tarikh-i-Mubarakhshahi: an authentic and contem-
porary account of the kings of the Saiyyid Dynasty of
Delhi: translated into English from original Persian by
Kamal Krishna Basu, M.A., Professor, T.N.J. College,
Bhagalpur, with a Foreword by Sir Jadunath Sarkar,
Kt., 1932 .

Siddhantabindu : on Vedanta, phﬂosophv bv Madhusu
dana Sarasvati with commentary of Purusottama
edited by P. C. Divanji, M.A., LL.M., 1933

Istasiddhi: on Vedanta philosophy, by Vimuktatma,
dlsc1ple of Avyayitma, with the author’s own comment-
ary : edited by M. Hiriyanna, M.A., Retired Professor
of Sanskrit, Maharaja’s College Mysore 1933

66, 70, 73. Shabara-Bhisya: on the Mimfmsid Sttras of

67.

71.

Jaimini: Translated into English by Mahamahopadh-
yiya Dr. Ganganath Jha, M.A., D.Litt., etc., Vice-
Chancellor, Umvers1ty of Allahabad in 3 Vols 1933-
1936

Sanskrit Texts from Bali: comprising a 1arge num-
ber of Hindu and Buddhist ritvalistic, religious and
other texts recovered from the islands of Java and Bali
with comparisons: edited by Professor Sylvain Levi,
1933 ..

Narayana Sataka: a devotional poem of high literary
merit by Vidyakara with the commentary of Pitambara :
edited by Pandit Shrikant Sharma, 1935 .

19-8

14-0

11-0
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72.

74.

75.

76.

[S4

jo1

Rajadharma-Kaustubha : an elaborate Smrti work on
Rajadharma, Rajaniti and the requirements of kings,
by Anantadeva: edited by the late Mahama,hopadhyaya
Kamala Krishna Smrtitirtha, 1935

Portuguese Vocables in Asiatic Languages. trans-
lated into English from Portuguese by Prof. A. X.
Soares, M.A., LL.B., Baroda College, Baroda, 1936

Nayakaratna : a commentary on the Nyayaratnamaila
of Parthasirathi Misra by Raémanuja of the Prabhakara
School: edited by K. S. Ramaswami Sastri of the
Oriental Institute, Baroda, 1937

A Descriptive Catalogue of MSS. in the Jaln Bhan-
dars at Pattan : edited from the notes of the late Mr.
C. D. Dalal, M.A_, by L. B. Gandhi, 2 vols., vol. 1, 1937

Ganitatilaka : of Sripati with the commentary of
Simhatilaka, a non-Jain work on Arithmetic with
a Jain commentary : edited by H. R. Kapadla M.A.,
1937 .

II. BOOKS IN THE PRESS.

Natyasastra : edited by M. Ramakrishna Kavi, 4 vols.,
vol. ITI.

Mainasolldasa or Abhilagitarthacintdmani, edited by G. K.
Shrigondekar, M.A., 3 vols., vol. II.

Alamkaramahodadhi: a famous work on Sanskrit
Poetics composed by Narendraprabha Siri at the
request of Minister Vastupala in 1226 A.D.: edited by
T.alchandra B. Gandhi of the Oriental Institute, Baroda.

Siiktimuktiavali: a  well-known Sanskrit work on
Anthology, of Jalhana, a contemporary of King Krsna
of the Northern Yadava Dynasty (A.D. 1247): edited
by Pandit E. Krishnamacharya, Sanskrit Pathaddla,
Vadtal.

Dvadasaranayacakra an ancient polemical treatise
giving a résumé of the different philosophical systems
with a rcfutation of the same from the Jain stand-
point by Mallavadi Suri with a commentary by
Simhasuri Gani: edited by Muni Caturvijayaji.

Harsa-vilasa : of Hamsa Bhiksu: forms an elaborate
defence of the various mystic practices and worship:
edited by Swami Trivikrama Tirtha.

Tattvasangraha : of Santaraksita with the commen-
tary of Kamala$ila : translated into English by Maha-
mahopadhyaya Dr. Ganganath Jha.

Krtyakalpataru: of Laksmidhara, minister of King
Govindachandra of Kanauj: edited by Principal K. V.
Rangaswami Aiyangar, Hindu University, Benares,

Rs. a.

10-6

80

4-0



10.

11.

12,

Brhaspati Smrti, being a reconstructed text of the
now lost work of Brhaspati: edited by Principal K. V.
Rangaswami Aiyangar, Hindu University, Benares.

III. BOOKS UNDER PREPARATION.

A Descriptive Catalogue of MSS. in the Oriental
Institute, Baroda: compiled by the Library staff, 12
vols., vol. IT {Srauta, Dharma, and Grhya Satras).

Prajidpiramitds: commentaries on the Prajiidpira-
mitd, a Buddhist philosophical work: edited by Prof.
Giuseppe Tueci, 2 vols., vol. I,

Saktisangama Tantra : comprising four books on Kali,
Tard, Sundari, and Chhinnamasta: edited by B.
Bhattacharyya, Ph.D., 4 vols., vols. II-1V.

Nityadarpana: introduction in Sanskrit giving an
account of the antiquity and usefulness of the In-
dian drama, the different theories on Rasa, and an ex-
amination of the problems raised by the text, by
L. B. Gandhi, 2 vols., vol. II.

Gurjarardasavali: a collection of several old Gujarati

Rasas: edited by Messrs. B. K. Thakore, M. D. Desai,
and M. C. Modi.

Parasuriama-Kalpasiitra : an important work on Tantra
with the commentary of Ramesvara: second revised
edition by Swami Trivikrama Tirtha.

Tarkabhisi : a work on Buddhist Logic, by Moksakara
Gupta of the Jagaddala monastery: edited with a
Sanskrit commentary by Pandit Embar Krishnama-
charya of Vadtal.

Médhavﬁnala-Kﬁmakandalé : a romance in old Western
Rajasthani by Ganapati, a Kayastha from Amod:
edited by M. R. Majumdar, M.A., LL.B.

A Descriptive Catalogue of MSS. in the Oriental
Institute, Baroda : compiled by the Library staff, 12
vols., vol. ITT (Smrti MSS.).

An Alphabetical List of MSS. in the Oriental Insti-
tute, Baroda: compiled from the existing card cata-
logue by the Superintendent, Printed Section.

Nitikalpataru: the famous Niti work of Kgemendra :
edited by Sardar K. M. Panikkar, M.A., of Patiala.

Chhakkammuvaeso : an Apabhramsa work of the Jains
containing didactic religious teachings: edited by
L. B. Gandhi, Jain Pandis.

Rs.



16.

17.

18.

Samrit Siddhinta: the well-known work on Astro-
nomy of Jagannatha Pandit: critically edited with
numerous diagrams by Pandit Kedar Nath, Rajjyotisi,
Jaipur.

Vimalaprabha : the famous commentary on the Kila-
cakra Tantra and the most important work of the
Kalacakra School of the Buddhists : edited with com-
parisons of the Tibetan and Chinese versions by Giuseppe
Tucci of the Italian Academy.

Nispannayogambara Tantra: describing a large
number of mandalas or magic circles and numerous
deities : edited by B. Bhattacharyya.

Basatin-i-Salatin: a contemporary account of the
Sultans of Bijapur: translated into English by M. A.
Kazi of the Baroda College and B. Bhattacharyya.

Madana Maharnava: a Smrti work principally dealing
with the doctrine of Karmavipaka composed during
the reign of Mandhatd son of Madanapala: edited by
Embar Krishnamacharya.

Trisastisalakapurusacaritra : of Hemacandra: trans-

lated into English by Dr. Helen Johnson, 4 vols.,
vols. TII-IV.

For further particulars please communicate
with—
TeEE DIRECTOR,
Oriental Institute, Baroda.

Rs. a.
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THE GAEKWAD’S STUDIES IN RELIGION AND
PHILOSOPHY.

Rs. a.

The Comparative Study of Religions: [Contents:

1, the sources and nature of religious truth. 1I, super-
natural beings, good and bad. III, the soul, its nature,
origin, and destiny. IV, sin and suffering, salvation
and redemption. V, religious practices. VI, the emo-
tional attitude and religious ideals]: by "Alban G
Widgery, M.A., 1922 ..

Goods and Bads: being the substance of a series of

talks and discussions with H.H. the Maharaja Gackwad
of Baroda. [Contents : introduction. I, physical values.
1I, intellectual values. TII, westhetic values. 1V,
moral value. V, religious value. VI, the good life, its
unity and attamment] by Alban G. Wldgery, M.A,,
1920. (Library edition Rs. 5)

Immortality and other Essays: [Contents I, ph110b

ophy and life. 1II, immortality. IIL, morahty and
religion. IV, Jesus and modern culture. V, the
psychology of Christian motive. VI, free Catholicism
and non-Christian Religions. VII, Nietzsche and
Tolstoi on Morality and Religion. VILI, Sir Oliver
Lodge on science and religion. IX, the value of con-
fessions of faith. X, the idea of resurrection. XI,
religion and beauty. XII, religion and history.
XIII, principles of reform in religion]: by Alban G.
Wldgery,MA 1919. (Cloth Rs. 3} .

4. Confutation of Atheism : a translation of the Hadw i-

Ialila or the tradition of the Myrobalan Fruit: trans-
lated by Vali Mohammad Chhanganbhai Momin, 1918 .

Conduct of Royal Servants : being a collection of verses

from the Viramitrodaya with their translations in
nghsh Gujarati, and Marathi: by B. Bhattacharyya,
M.A., Ph.D. . . .. ..
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SELLING AGENTS OF THE GAEKWAD’S ORIENTAL SERIES

England

Messrs. Luzac & Co., 46, Great Russell Street, London,
W.C. 1.

Messrs. Arthur Probsthain, 41, Great Russell Street,
London, W.C. 1.

Messrs. Deighton Bell & Co., 13 & 30, Trinity Street,
Cambridge.

Germany
Messrs. Otto Harrassowitz, Buchhandlung und Anti-
quariat, Querstrasse 14, Leipzig, C. 1.
Awustria

Messrs. Gerold & Co., Stefansplatz 8, Vienne.

Calcutta
Messrs. The Book Co., Ltd., 4/3, College Square.
Messrs. Thacker Spink & Co., 3, Esplanade East.

DBenares City
Messrs. Braj Bhusan Das & Co., 40,5, Thathari Bagzar.

Lahore

Messrs. Mehrchand Lachmandass, Sanskrit Book Depot,
Said Mitha Street.

Messrs. Motilal Banarsidass, Punjab Sanskrit Book
Depbt, Said Mitha Street.
Bombay

Messrs. Taraporevala & Sons, Kitab Mahal, Hornby
Road.

Messrs. Gopal Narayan & Co., Kalbadevi Road.
Messrs. N. M. Tripathi & Co., Kalbadevi Road.

Poona

Oriental Book Supply Agency, 15, Shukrawar Peth.
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