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Siddhantic Literature

* Earliest cmprehensive literature available Is a
Siddhantic text,

Aryabhatiya of Aryabhata (499 CE)

 Earliest Karana text is
Karanaratna of Devacarya (629 CE)



Siddhantic texts

* yuga-ravi-bhaganah khyughr sasi
cayagiyinusuchir ku ... .... | . .. lankayam ||
(Aryabhatiya — 499 CE — Bihar)
* arkaparyayah kha-abhra-kha-gagana-netra-guna-sagara | ... ...
(Siddhantasiromani -- Bhaskara Il - 12" Century — Maharashtra)
* nanajianapragadbho, tilabalamasustuksmam
...... arkadeh paryayah syuh ||
(Karanapaddhati — 1532 CE, Kerala)
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Bhatasankhya
system

 The word Bhutasankhya is
a compound word which
has two constituents,
namely bhiata and
sankhya-referring to a
‘being’ and a ‘number’
respectively.

* Hence bhitasankhya =
number associated with the
being

 For instance:



Words Employed In Sanskrit
Astronomical texts

Here words commonly employed in Sanskrit such
as:

The physical entities such as Earth, Moon,
planets, ocean, mountain, fire, sky, direction etc.

The parts of human body such as eyes, ears,
knees, hands, etc.

The animals such as serpent, horse, elephant
etc.



Example

String --> netra kha bhumi sasi sarpa



Example

String --> netra kha bhumi sasi sarpa
Number -->2 0 1 1 8

* Number corresponds to the String
“81102”



What if two or more numbers
assoclaed

rasa/<d



Nd/rasa




 yuga-ravi-bhaganah khyughr sasi
cayagiyinusuchir ku ... .... | . .. lankayam ||
(Aryabhatiya — 499 CE — Bihar)

° arkaparyayah kha-abhl’a-kha-gagana-
netra-guna-sagara,....

(Siddhantasiromani -- Bhaskara Il - 12" Century — Maharashtra)
e nanajnanapragadbho, tilabalamasustiksmam

...... arkadeh paryayah syuh ||

(Karanapaddhati — 1532 CE; Kerala)



*» Kha-abhra-kha-gagana-netra-
guna-sagara

* 4320000



Aryabhatan system

@ Based on the letters of Sanskrit Alphabets.
@ MNumbers are encoded in each letter.

1 2 3 4 5 B 7 8 g 10
Wk WEkh Wy Weh Fn e Heh Af Ak Hld
11 12 13 14 15 16 17 18 19 20
E..:-.l'_f -i_'j':,.'_f,f,. Eye_! 1._-:_-.'I-!_Jlnr.' U]_':.'I,: ﬂ:.l'I 'i'-{.l' th ﬁ,:l'e.l' ﬁ{."u'.r.l -_'I_:.l' iy

21 22 23 24 25

Uy Wph b HW Hm - — o o o

30 40 A0 B0 70 80 a0 100

E[."_T,r yr c¥l  dlv ﬂ:.-' & '-'1_:.-';1 ﬂ_':- 5 &lh -
Mumber | 10" ‘|'|:|_E 10 10° 10° 19" 10 10'* 1g0™
Vowels | ala I u/u r ! e al 0 au




Decoding the number

* Let us take the string &J&l/khyughr

* Split that into sub units=g, and €

* Assign the numbers to the each letter
o = 2,9= 30, 39 =10
g = 4,2k =10°

(@ +9) X3 +9 X5 =4320000.



Katapayadi
System

@ The name Kafapayadi stems the fact that here the sanskrit
alphabets ka, ta, pa, ya etc. are used to denote the
numbers

@ According to the system,

@ the vowels standing alone, represent the number zero.
@ the same vowel in conjunction with the consonants have no

numerical significance.

Number 1 2 3 4 5 &6 7 8 9 0
Consonants | & kh g gh n e ch 4§ jh n
used t th d dh n t th d dh n
torepresent | p ph b bh m - - - — =
numbers y r | v 4§ s s Ak =

Table : The Katapayadi system of numeration.



Decoding the number

* Let us take the phrase
nanajnanapragadbhah

e Assign the numbers to the consonants

* Assign zero to stand alone vowel/s
na = 0; n&a=0; jna=n=0; na = 0;
pra=r=2; ga=3; dbha=bh=4.

* Reverse the order

 Number Corresponds to the phrase Is

“4320000”



oy 9y wivg gfg g a1fg g 851 Topfd fors 9ufr foheq
ecdfch [hT ST Gih [T T ST R HH B helldodr: ||




g iy vy gy g 1Ry SR 85sT Thic fheT 35idh fdea
ecdich [T T Ui [T T ST R HH ® hellgdSar: ||

225, 224, 222, 219, 215, 210, 205, 199, 191,
183, 174, 164, 154, 143, 131, 199, 106, 93, 79,
65, 51, 37, 22, /.



Rsine Table of Aryabhata

RIS I @iosd faciane |
ARSI ZN: TR IRa=TI 2ISTTOT |




Rsine Table of Nilakantha

A feTeTT 2T I T T ed: |

o\

RIS <l HeR] ATeiqaTRar_<d: | |
S CREENIRCESA B ERIRISRI SIS IR
da<Ig 8RYT ol ened fgeftara:

GUSTA JEvS T eIl ToT:
eI T d9ad TAqATE: HRATS OT:




Bhaskara |

TR T 98I T |
AT DRI eNeT A AILD: |
RSO forsT: aveT: TragETead: |
Tgerteq Ivwy fasa~amhasad Il
qIEDICAN: Hiel Poe ARSI T |

AR TS VITERTRIT 1Yy avere: ||



, RO(180°—0) 4RO(180°—0)
Rsinf6= =

%[40500— 6(180°—6)] (405006 (180°~6)|



Mathematical Principles expressed
through Poetic verses in Sanskrit

Ministry of Education
Government of India
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In the end, we will conserve only what we love; we will
love only what we understand, and we will understand

only what we are taught.
--Baba Dioum, Senegalese Forest Engineer (1968, New Delhi)
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