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INTRODUCTION

The Government of Madras took up for consideration the question of
publication of the various manuscripts in different languages on subjects hke
Philosophy, Medicine, Science, etc, early in May 1948. Important Manus-
cript Libraries m the Madras Presidency were requested to send u list of
unpublished manuscripts with them for favour of being considered by the
Government for publication. The Honorary Secretary of the Tanjore
Maharaja Serfoji’s Sarasvathh Mahal Library, Tanjore, alone complied with
this requsst. This list as well as a similar list of unpublished manuscripts in
the Government Oriental Manuscripts Library, Madras, were carefully
examined and a tentative selection of manuscripts suitable for publication
was made. The Government in their Memorandum No. 34913/48-10,
Education, dated 4-—-4—1949, constituted an Expert Commttee with the
Curator of the Government Oriental Manuscripts Library, Madras, as the
Secretary, for the final selection of manuscripts suitable for printing and for
estimating the cost of publication.

The following are the members of the Committee :—

1. Sri T. M. Narayanaswami Pillai, M.A., B.L.
. ,, R. P. Sethu Pillai, B.A., B.L.

[\

3. ,, C. M. Ramachandra Chettiar, B.A., B.L.
4. ,, R. Krishnamoorthy, (Kalki)-

5. Dr. N. Venkataramanayya, M-A-, Ph. D.

6. Sri M. Ramanuja Rao Naidu, M-A.

7. ,, V. Prabhakara Sastr

8. ,, N- Venkata Rao, M:A.

9. ,, H. Sesha Ayyangar.

10- ,, Masti1 Venkatesa Ayyangar.

11. ,, M. Manappa Bhat, M.A., L.T.
12. Dr. C. Achyuta Menon, B.A., Ph. D.
13. , C- Kunhan Raja, M.A., D. Phil.
14. ,, A. Sankaran M.A, Ph-D, LT,
15. Sri Polakam Rama Sastri-

16- ,, S. K. Ramanatha Sastri.



i
17. Dr- M. Abdul Hag, M:A., D, Phil., (Oxon.)
18. Afzul-ul Ulama Hakim Khader Ahamed.
19. Sri P. D. Joshi.
20. ,, S. Gopalan, B.A., B.L.
21. ,, T. Chandrasekharan, M.A., L-T.

With the exception of Sri Masti Venkatesa Ayyangar, and
Dr. C. Kunhan Raja, the above members continued to be
members of the Expert Committee for 19.0-51 also to which
the following gentlemen were added in Govt. Memo- 7297-E/
50-3, Edn., D/—19—’50 and Govt. Memo. No. 15875-E/
50-4, Edn. D/—7—9—"50.

Dr. A. Chidambaranatha Chettiar, M.A-, Ph. D.

Sri S. Govindarajulu, B.A., B.L., LL.B., Bar-at-law.
Capt. G. Srinivasamoorthy, B-As, B.L., M.B., & C.M-
Dr. Muhammad Hussian Nainar, M-A., Ph. D.

Sri T. V. Subba Rao, B-A., B.L.

Principal, College of Indian Medicine, Madras.

S P

The members of the Committee formed into Sub-Com.
mittees for the various languages, Sanskrit, Tamil, Telugu,
Kannada, Malayalam, Mahrathi and Islamic Languages.- They
met during the month of May, 1949, at Madras and at Tanjore
to examine the manuscripts and make a selection. The recom-
mendations of the Committee were accepted by the Government
and they decided to call these publication as the ¢ MADRAS
GOVERNMENT ORIENTAL SERIES,” and appointed the
Curator, Government Oriental Manuscripts Library, Madras,
as the General Editor of the publications under this series.

The following manuscripts were taken up for publication
during 1949-50.
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“A” FroM THE GOVERNMENT ORIENTAL
MANUSCRIPTS LIBRARY, MADRAS

TAMIL

Kappal Sattiram

Anubhava Vaiddiya Murai
Attanakolahalam

Upadesa Kandam

Colan Purva Pattayam
Sivajnana Dipam

TELUGU

Ausadha Yogamulu
Vaidya Nighantuvu
Dhanurvidya Vilasamu
Yoga Darsana Visayamu
Khadga Laksana Siromani

SANSKRIT

Visanarayaniyam—(Tantrasarasangraha)
Bhargava Nadika

Hariharacaturangam
Brahmasutravrtti—Mitaksara
Nyayasiddhanata Tattvamrtam

MALAYALAM

Garbha Cikitsa

(a) Vastulaksanam

(b) Silpavisayam

Mahasaram

Kanakkusaram

Kriyakramam
Kanakkusaram—{Balaprabodham)

KANNADA

Lokopakaram
Rattamatam
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Asvasastram
Vividha Vaidya Visayagalu
Sangitaratnakara
Supasastra

ISLAMIC LANGUAGES
Jamil-Al-Ashya
Tibb-E-Faridi
Tahqiq-Al-Buhran
Safinat-Al-Najat

“B” FROM THE TANJORE MAHARAJA SERFOII'S
SARASVATHY MAHAL LI1BRARY, TANJORE

TAMIL
Sarabendra Vaiddya Murai (Diabetes)
Do. (Eyes)
Do. (Anaemia)
Do. (Svasakasam)

Agastiyar 2000

Konkanarsarakku Vaippu
Tiruccirrambalakkovaiyar with Padavurai
Talasamudram

Bharatanatyam

. (a) Pandikeli Vilasa Natakam

(b) Pururava Cakravarti Natakam
(c) Madana Sundara Vilasa Natakam

Percy Macqueen’s Collection of Folklore in the
Madras University Library

Ramaiyan Ammanai

TELUGU

Kamandakanitisaramu
Taladasapranapradipika
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7.
8.
9.
10.
11.

v

Raghunatha Nayakabhyudayamu
Rajagopala Vilasamu
Ramayanamu by Katta Varadaraju

MAHRATHI

Natyasastra Sangraha

(a) Book of Knowledge

(b) Folk Songs

(c) Dora Darun Veni Paddhati
(d) Asvasa Catula Dumani

(a) Pratapasimhendra Vijaya Prabandha
(b) Sarabhendra Tirthavali

(c) Lavani

Devendra Kuravanji

Bhakta Vilasa

Sloka Baddha Ramayana

SANSKRIT

Asvasastra with Tricolour illustrations
Rajamrganka

Anandakandam
Ayurvedamahodadhi

Gita Govinda Abhinaya

(a) Colacampu

(b) Sahendra Vilasa
Dharmakutam—Sundra Kanda
Jatakasara

Visnutattvanirnaya Vyakhya
Sangita Darpana

Bijapallava

During 1950, only the Sub-committees for TAMIL,
TELUGU and KANNADA met in the month of July 1950 at
Madras.

The following books were taken up for publication ip the
various languages during 1950-51.

b
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TAMIL
1. Datcanayanar-Vaiddiya-Attavanai

2. Vaiddiyak Kalanciyam
3. Anubhava Vaiddiya Murai Vol. 3

TELUGU
1. Saivacarasangrahamu
2. Anubhava Veidyamu
3. Abhinayadarpanamu

SANSKRIT
Arogyacintamani
Tattvasara with Ratnasarini
Sutrarathamrta Lahari
(a) Ratnadipika
(b) Ratnasastra

MALAYALAM

E ol ol Sl

1. Asvacikitsa
2. Phalasarasamuccaya

KANNADA
1. Vaidya Sara Sangraha, Vol. I

During 1951-52, only the Sub-committees for TAMIL,
TELUCU and MALAYALAM met in the month of April 1951.

The following books were taken up for publication in the
various languages :—

TAMIL
Saptarisinadi Vol, I, Mesa Lagna
Karnatakarajakkal Savistara Caritram
Bharata Siddantam
Pillaippinivakatam Vol. I
Anubhava Vaiddiyam Vol. 4
Mattuvakatam

AR o



vii
TELUGU
1. Brahmavidya Sudharnavamu
Ragatalacintamani
3. Vaidyacintamani

4. Kumararamuni Katha
5. Katamaraju Katha

SANSKRIT

1. Devakeralam—Candrakala Nadi
2. Patanjala Yogasutra Bhasya Vivarana by Sri Sankara-

carya
MALAYALAM
1. Kilivandusamvadam
2. Advaita Vedantam
3. Barhaspatyasutra with Malayalam commentary
4. Karanapaddhati
KANNADA

1. Sadgururahasyam

ARABIC
1. Shawakil-Ul-Hur

In Government Memorandum No. 18947-E/52-2, Edn.,
dated 7-8-1952, a few changes were made in the personnel of
the Expert Committee :

The names of the following members were deleted :-

1. Sri V. Prabahakara Sastri

2. Professor M. Hiriyanna

3. ’ C. Achyuta Menon
4, s M. Abdul Haq

The following gentlemen were included as members of the
Expert Committee :—
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1. Sri M. Somasekhara Sarma

2. Dr. V. Raghavan, M.A., Ph. D.

3. ,, R-Nagaraja Sarma, M.A., Ph, D

4. ,, S.Kirishnan Nayar, M.A., Ph. D.

5. Professor S. A. Bukhari, M.A.

The Sub-Committees for all the languages met during
September 1952 for selecting manuscripts for publication.

The following manuscripts were taken up for publication
during 1952-53 :—

TAMIL

1. Saptarisinadi Valume 1I—VRSABHA LAGNA
2. Temple Inscriptions of Sovth India, Vol. I

TELUGU
1. Sariramu

KANNADA

1. Bijjalaraya Carite
2. Vaidyasara Sangraha, Volume II

MALAYALAM

1. Vidyamadhaviyam
Sarvasadharana Cikitsa-
Visacikitsa and Visappattusaram

SANSKRIT

1. Nyayaratnam with the commentary Dyutimalika

2. Cikitsatilakam

3. Nrttaratnavali

The Government in their G.O.Ms. No. 1820 Education

dated 4—8—1952 sanctioned a grant of rupees 9,000 to the
Dr. V. Swaminatha Iyer’s Library, Adyar, towards the publica-
tion of the following Tamil Manuscripts as part of the «“Madras
Government Oriental Series.”
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1. Tiruvacaka Vyakhyanam.
2. Mahabharata Cudamani
The following books were taken up for publication during
1953-54 .—
TAMIL

1. Saptarisinadi Volume III (MITHUNA LAGNA).
2. Temple Inscriptions of South India Volume II

TELUGU
1. Bharathasarasangraha
KANNADA
1. Manmathavijaya
MALAYALAM
1. Jnanapiyusam
SANSKRIT
1. Daivajnabharana
PERSIAN

1. Baharisthan Sukhan

Out of the scven books taken up for publication, five
books excepting onc in Telugu and one in Persian were printed
during the ycar.

The following books were taken up for publication during
1954-55 :—

TAMIL

Pillaippinivakatam (on Infantile disease), Vol. II.
Saptarisinadi, Vol. 1V, Kataka Lagna
Perur Kovai
Siddhantavilakkam
Samudrikalaksanam
Anandaranga Kovai

halb il S A

a



X

KANNADA

1. Abhidhanaratnamala
2. Vyavaharaganita

MALAYALAM

1. Vetalapancavimsati
Yudhisthiravijayam

SANSKRIT
1. Abhoga
2. Aumapatam
3. Mahabhaskariyam

PERSIAN
1. Nuskha-e-Shajahani

On account of the separation of the Andhra State, the
printing of the Telugu manuscripts could be undertaken only
in consultation with that State. Since the concurrence of that
State has not been received so far, no work in Telugu was
taken up for publication although three works, namely, Bobbili-
Yuddhakatha, Haider Caritramu and Aryabhtiya Siddhanta
Vyakhya were selected for publication during 1954-55,

It is hoped that the publication of most of the important
manuscripts will be completed within the next few years.

Some of the manuscripts taken up for publication are
represented by single copies in the Library and consequently
the mistakes that are found in them could not be corrected by
comparing them with other copies. The editors have, however,
tried their best to suggest correct readings. The wrong readings
are given in round brackets and correct readings have been
suggested in square brackets. When different readings are found,
they have been given in the footnotes except in the case of a
few books in which the correct readings have been given in the
footnote or incorporated in the text itselfe
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The Government of Madras have to be thanked for
financing the entire scheme of publication although there is a
drivc for economy in all the departments. My thanks are due
to the members of the Expert Committee who spared no pains
in selecting the manuscripts for publication. I have also to
thank the various editors, who are experts in their own field,
for readily consenting to edit the manuscripts and see them
through the press- The various Presses that have co-operated
in printing the manuscripts in the best manner possible also
deserve my thanks for the patience exhibited by them in carrying
out the corrections made in the proofs.

This edition is based on three palm-leaf manuscripts,
D. No. 1419, 1422 and 1478 and one paper manuscript D. No.
1435 preserved in this library. The palm-leaf manuscript
bearing D- No- 1419 is 17§ X 1§ inches in size and the other
two pa!m-leaf manusceripts D- No. 1422 and 1478 are 103 x 11}
inches in size.

This work deals with arithmatic (Practical and Com-
mercial) under the title « Vyavaharaganita.” This is written
in Kanda and Vrtta metres. The author is Rajaditya who
lived in 12th century A. D-

General Edutor,
Madras Govt. Oriental Series.

Govt. Oriental Manuscripts Library, } T. CHANDRASEKHARAN,

Madras,
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INTRODUCTION

The history of Kannada literature dates back to the 5th century A. D.,
the auspicious century which produced the Halmidi Sasana. Before that
date, undoubtedly, Kannada poets did flourish, but precious little is known
about that dark period. Literature and history aresilent over the dim
beginnings. However, it is held on all quarters that next toTamil Kannada
is the oldest of the cultivated languages of South India,

Kannada literature 1s vast and varied. Besides innumerable poetical
and prose works of great literary value, there are to be found a host of
scientific treatises on subjects so diverse as Mathematics, Medicine, Veteri-

nary Science, Astronomy, Cookery, Omens, Palmistry, Music, General
Knwoledge and the like.

Kirtivarma, a Chalukya prince (1100 A. D) was the pioneer in
scientific hiterature in Kannada and his work ““Govaidya,” holds an honoured
place in the early development of veterinary science.

Chavundaraya’s (1150 A D.) “Lokopakara,”* a mine of information on
almost all useful topics under the sun, is practically a miniature encyclopaedia.
Jagaddala Somanath’s *“Kalyana Karaka” (1175) and Mangaraja’s Khagendra
Manidarpana (1360) are considered to be great works on medicine, Under
astronomy, Jataka Tilaka by Snidharacharya 1s a great work. In mathematics
too, we have several interesting and useful works by eminent scholars like
Rajaditya and Thimmarasa.

Almost all the scientific works are in the form of verse, thereby
testifying to a rare combination of poetic genius and scientific knowledge.

The persent work Vyavahara Gamta as the very title suggests, is
mainly commercial arithmetic of olden times having the following sections:

Technical terms.

Proportton - both direct and mverse.
Proportionate Division,

Mixture.

Interest.

Profit and Loss.

Discount.

. Miscellaneous.

The mode of procedure: In almost every topic the principle 1s first
stated and this is followed by a good number of problems bearing on that
principle. All these are set in Kanda metre. Every problem is followed by
a brief analysis with the answer which is always termed “labdha.” If one has
not been able to follow this brief analysis, a fairly clear explanation under
the title “tika” 1s appended. But the terminology employed in several of
these operations being archaic for the modern student, it requires some effort
to grasp the subject dealt herein, Terms such as Haga, Kagini, Pana, Pon
under coms, Sollige, Mana, balla, Kolaga, Khanduga under measures,

PND D o

J e e

*This work has been recently edited bj Pandit Sr1 H. Sesha Ayyangar and
published under the auspices of the Government Oriental MSS. Library,
Madras.
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Suvarna, Karsha, Panam, Bisige, Tole, Bhara under weights are not in vogue
today. In many problems, due to the imperfect knowledge of the subject
on the part of the scribe, mistakes have crept in and consequently they are
unintelligble.

Just to have an idea of the weights and measures employed in the
Karnataka of the 12th century, the following tables (detailed in the Text) are
given below :-

MEASURES
1 Khanduga is equal to 20 Kolagas
1 Kolaga » 4 Ballas
1 Balla s 4 Manas
1 Mana » 4 Solliges
1 Sollge ” 4 Giddiges
WEIGHTS
1 Bhara is equal to 20 Tolas
1 Tola » 5 Bisiges
1 Bisige " 20 Palams
1 Palam " 4 Karshas
1 Karsha » 4 . Suvarnas
LENGTHORDISTANCE
1 Yojana is equal to 4000 Krosas
1 Krosa ’ 2000 Dandas
1 Danda ' 4 Molas
1 Mola » 2 Gens (Spans)
1 Gen " 12 fingers (inches)
COINSANDFRACTIONS
1 Pon 1s equal to 10 Pana
1 Pana ’ 4 Haga
1 Haga . 5 Visa
1 Visa ” 4 Kagm
TIME
1 Varsha (year) 15 equal to 12 tingal
1 Tingal " 30 dina
1 Dma " 8 Jamas
1 Jama " 73 Galiges

For land measurements, termssuch as, Pada, Kambha, Mattar have
been employed.

Let us give our attention to two problems, by way of specimens. One
is on Time and Work and the other 1s on Mixtures.

Problem: An employer engages 400 men to do a piece of work and
agrees to pay them 9 gadyanas a day If after the first day one worker goes
on dropping out each day, tell quickly, how much the workmen have to be
paid at the end of a month :-

Analysis: 400 men - 1 day - 9 gadyanas : One man leaves each day.

For 30 days, the total wages will be 260 gadyanas 2 panas.
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Ezplanation : Add 1 to 400, 1. e. 401. Multiply 401 by (the number of
days) 30, 1. ¢ 12030. Then square 30,1 e, 900. Add 30 to this last;i.e.
930 Halve this; 1, e, 465. Subtract this 465 from the previous 12030, you get
11565. Then multiply 11565 by 9, you get 104085. Divide this by 400; you
arnve at the required answer, which 1s 260 gadyanas and odd.

In the working adopted here, we are unconsciously pas«ing through
an ingentous method 1nvolving the formula for the summation of natural
numbers. The effective mumber of workmen 1s to be calculated

Ist day 400 men worked 2nd day 399 men worked
3rd day 398 ” andsoon .. ........eeen.
29th day 372 " 30th day 371 men worked

So, what 15 wanted 1s the sum of a sertes of thuty terms, running 400,
399, 398, 372,371 The author begins by asking us to take 401, 401, 401...
401 and 401, thirty times (1. e., 401x30 1. e. 12030). But he knows thatin
so doing we have taken 1, 2, 3 29, 30 men too many, and they ought to be
subtracted from 12030. How do we get at the sum of 1, 2,3, 29, 30+¢ The
author asks us to square 30, add 30 to the product and divide the sum by 2.
Expressed symbolically 1t comes to (n?+n) —2 which 1s nothing but our
famuhar formula for the sum of the first n natural numbers. This comes to
465. So, the eftective work 1s that of (12030—465) 1. e. 11565 men feor
1 day.

The rest is easy proportion :

1f 400 men for one day receive 9 gadyanas ¢

What do 11565 men for 1 day receve in gadyanas 1
Let us now pass on to the second illustration.

Problem: 8 gadyanas of 12} fineness are mixed together with 12 gad
yanas of 74 fineness. What 1s the fineness of the resulting mixture »

Analysis:  Convert 12} fineness nto hugas (quarters)=>50. Multiply
it by 1ts weight 8 gadyanas The result 1s 400 umts Convert 7§ into
hagas=30. Multiply 1t by 1ts weight, 12 gidyanas. The result 15 360
umts,

Total units 400 + 360 =760
Total weight 12+4+8=20 gadyanas. .

Fineness 1n quarters 760—20=38; 1. ¢., 38—4, 1. ¢., 91,

This 1s just the way 1n which such problems aie taught n a modern
class room, except the haga step, 1 e.the conversion of the fineness into
quarters. Perhaps this method ot rounding off was adopted so as to avod
strain on the young fellows for whom the problem was propounded

The pupils’ mterest in the things around them was so keen that they
took pains even to count the number of seeds in various fruits and inducti-
vely arnve at formulae for stating the number of seeds mside them.
Scientific curiosity could not have been keener.

Rule to find the number ot seeds mn a certain fruit: Multiply the
number of bold stripes mn the fruit by 88, you get the number of seeds.

In a fruit having 9 stupes the number of seeds 1s 88x9, i. e., 792
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The work abounds in hundreds of problems, almost all taken from life.
It enables us, incidentally, to have a peep into the socio-economic conditions
obtaining in the Karnataka of the 12th century. Business fiourished; ships
carried cargo such as paddy, areca and cocoanut; big works were executed;
coins were very much in circulation, Society was prosperous,~and, we hope,
happy too.

ABOUT THE AUTHOR

Rajaditya has given some details about himself in the Introductory
Chapter. He s the first to write in Kannada on Mathematics and it 1 said
that he wrote the following other works: Vyavaharagamita, Vyavahararatna,
Lilavathi, Chitra Hasuge, Jaina Ganita Sutra Tikodaharana, ete. It is very
unfortunate that none of these has so far been traced in a complete and correct
form. Due to several hands handling this very useful subject and ther
making use of different works of Rajaditya as occasions arose, they have got
mixed up in the main Work Vyavaharaganita,

Rajaditya wasa Jain. He wss so pre-eminent in his field of work
that the titles of Gamta Vilasa, Osevedanga, Padydavidyadhara were conferred
on him, He was a native of Puvina Bage (a place m North Karnataka)
whose exact identity isnot known now, He wasa great scholar-poet in
some royal court. From internal evidences (specially reference to
Vishnuvardhana 1190, the Hoysala King) 1t has been established beyond any
doubt that the date of composition of Vyavahara Ganita should be some
time round about 1190.

The present work is based on three manuscripts D. No, 1419, 1422,
1478 and 1435 deposited in the Government Oriental Manuscripts Library,
Madras. Special mention must be made of the encouragement given by the
Government of Madras who sanctioned the publication of this useful
Mathematical Work of the 12th century, Now 1t 1s my duty to thank
Sri T. Chandrarekharan, M. A, L. T., the Curator of the Library for having
given his hearty co-operation in the execution of this work and the
Sri Vatsa Press for their neat printing and get-up.

Madras, M. Mariappa Bhat,
28th July, 1985. EDITOR.
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