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3. 1 3. 1. 1 
3. 1. 2 

Numbers in Sanskrit Works; An Overview. 
Indian Decimal place-value system.            

3. 2  
3. 2. 1 
3. 2. 2 
3. 2. 3 

Numerals in Sanskrit Works;  
a) Words as Numerals  
b) Alphabets as Numerals and  
c) Early Magic Squares.                                                                   

3. 3 3. 3. 1 
3. 3. 2 

a) Aryabhatiya Numerals  
b) Number of Revolutions of Geo-centric Planets in a Yuga 

(43,20,000 years) in Aryabhatiya Numerals, comparison of 
sidereal periods of Geo-centric planets in Aryabhatiya with 
their present-day values and Reason for naming the week-
days. 

3. 4 3. 4. 1 Glimpses of Mathematics of Sulvakaras.                                                                
3. 5  

3. 5. 1 
3. 5. 2 

Glimpses of Mathematics of Aryabhata-I  
1) Arithmetic and Mensuration in Aryabhatiya. 
2) Circles in Aryabhatiya. 

                                                         
3. 6 3. 6. 1 

 3. 6. 2 
Glimpses of Mathematics of Mahaveeracarya.                                                     

3. 7 3. 7. 1 
3. 7. 2 

Glimpses of Mathematics of Bhascara-II.                                                            

3. 8 3. 8. 1 
 

 
3. 8. 2 

Chandassutra; Zero and Binary number System. 
Transmission of Zero, Decimal place-value system and Indian 
Trigonometry outside India  
 Ratio of Circumference of a Circle to its Diameter (),  
 in Indian Mathematics                                        

3. 9 3. 9. 1 
3. 9. 2 

Biography of Bharati Krishna Tirthaji and Glimpses of His 
Contribution to Indian Mathematics 

3. 10 3. 10. 1 
3. 10. 2 

Biography of Srinivasa Ramanujan  and Glimpses of His 
Contribution to Mathematics 
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Unit 3. 3  Mathematics 
 

Structure: - The Unit 3. 3 contains two lessons. 
The first lesson; 3. 3. 1  Rule for Aryabhatiya Numerals quotes has two parts.  
3. 3. 1  a)  states the rule from Aryabhatiya, explains the rule and gives a chart for the rule as a 
ready-reckoner.   
3. 3. 1  b) quotes a sloka expressing diameter of the earth and other numerical data using 
Aryabhatiya Numerals and gives commentary of the sloka by Bhaskara-I in his 
AryabhatiyaBhasya. 
The second lesson; 3. 3. 2 Number of Revolutions of Geo-centric Planets in a Yuga (43,20,000 
years) in Aryabhatiya Numerals, comparison of sidereal periods of Geo-centric planets in 
Aryabhatiya with their present-day values and Reason for naming the week-days contains three 
parts. 
3. 3. 2  a)  explains the method of converting Aryabhatiya Numerals for the number of 
Revolutions of Geo-centric Planets in a Yuga into international numerals.  
3. 3. 2  b)  gives a table of comparison of sidereal periods of Geo-centric planets in Aryabhatiya 
with their present-day values.  
 
Objective: - The Unit: Aryabhatiya Numerals is designed to facilitate the learner  

i) To appreciate the history of the Rule for Aryabhatiya Numerals. 
ii) To de-codify the Aryabhatiya Numerals by applying the Rule. 
iii) To appreciate the ingenuity of  Aryabhata-I in expresiing the number of 

revolutions of Geo-centric planets through Aryabhatiya Numerals. 
iv) To recognize the fact that these values when converted into sidereal periods of each 

planet agreeing with their present-day values.  
 
Introduction: -  
Aryabhata-I excelled in devising an innovative method for expressing huge numbers through 
Sanskrit alphabets, specifying the place-value of each digit in base ten. The rule for Aryabhata 
Numeral is very brief and reads thus; [Ref.: “Aryabhatiya of Aryabhta With the commentary of 
Bhaskara-I and Someswara” – K S shukla, INSA, (1976) P.7]  
Siderial period of heavenly bodies are expressed in the form of slokas, where in 
Aryabhata has used compound alphabets as numerals, in a unique way to indicate them.  
 

Lesson 3. 3. 1 : Aryabhatiya Numerals (A.D. 499) 
 
3. 3. 1  a)  Rule for Aryabhatiya Numerals. 
[Note: - This article is prepared using ‘Baraha Unicode’ software.] 

ABOUT THIS ARTICLE: - As a faculty of ‘International Academy for Creative 
Teaching (under Jain Group of Institutions, Bengaluru)’ conducting workshops for 
Teachers of a few schools in Coimbatore during 2003 – 2009, I faced difficulty in sharing 
the contributions of Indian mathematicians, specially of Aryabhata-I (5th c. AD) with 
those teachers (who are not familiar with Devnagari Script). Scripts of any language are 
cryptic symbols for the sounds needed in writing them to communicate with the public.   
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My paper, an attempt to adapt modified Tamizh script to Devnagari script explaining 
Cryptic numeral of Arybhata-I (5th c. AD), expressing the number of revolutions in a 
Mahayuga (43,20,000 years) stated in his Arybhatiya, was blessed by Prof. P V Aruna-
chalam, [vice-chancellor, Dravidian University, Kuppam (AP)] with his kind remark with a 
suggestion ‘I am delighted to have gone through the 11-page scholarly article . It merits 
reading again and again. Congrats. I request you to do the same in Telugu script also. 
You have done a splendid job’.   
 

Introduction: - Base ten place-value system having ten digits from 1 to 9 and 0 for 
number reckoning is the universally acclaimed invention by the visionaries of ancient 
India. Since then, numerals of numbers were written using the rule  

“अ कानाम ्वामतोग त:” 
Purport: - The digits (in the numeral of a number) move ‘(increase) towards left (in 
multiples of the base)’.  
Cryptic numerals using words and alphabets were popular in Sanskrit texts to denote 
numbers in rhythmic slokas for easy memorization. 
Aryabhata-I (5th c. AD) has named the names of nine place values, thus;  

LMüÇ cÉ  SvÉÇ cÉ vÉiÉÇ cÉ xÉWûxÉëqÉrÉÑiÉÉÌlÉrÉÑiÉå iÉjÉÉ mÉërÉÑiÉÇ | 
MüÉåOèrÉoÉÑïSÇ cÉ uÉçGlSqÉç xjÉÉlÉÉiÉç xjÉÉlÉÇ SvÉaÉÑhÉÇ pÉuÉåiÉç || 

Purport: - The ten names in the multiples of 10 are; एकं(100), दश(ं101), शतं(102), 

सह (ं103) अयुतं(104), नयुतं(105), युतं(106), को ट(107), अबुदं(108), वृ दं(109).  
And Aryabhata-I  invented a unique cryptic numerical system adapting Devnagari 
alphabets to denote the astronomical numbers for the number of revolutions of Geo-
centric planets in a Mahayuga (43,20,000 yrs).  
 
 

I. Rule for Aryabhatiya Devanagari Varnamala Cryptic Numerals : - 
वगा रा ण वगऽवगऽवगा राणी कात ् मौ यः । 

ख वनवके वरा नव वगऽवग नवा यवग वा ॥ 
ವ  ವ ऽವ ऽವ     | 
ಖ ನವ  ಸ  ನವ ವ ऽವ  ನ ನ ವ   || 

 
Purport: - (1) Consonant, य जन  (a) मूल-वगा र ( ಲ-ವ ರ) from  [(to म ्( )] 

has numerical value from 1 (to 25) and (b) मूल-अवगा र, ( ಲ-ಅವ ರ) from  [(to 

( )] has numerical value from 3 (to 10)  to denote numbers.  
         (2) Vowels, वरा र (ಸ ರ) (अ, इ, उ, ऋ, लृ, ए, ओ, ऐ, औ;  ಅ, ಇ, ಉ, ಋ, , ಏ, 

ಓ, ಐ, ಔ) specify two sets of nine zeros of powers of 10 (i) one set of nine even number of 
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powers of 10 zeros to follow मूल-वगा र ( ಲ-ವ ರ) and (ii) another set of nine odd 
number of powers of 10 zeros to follow मूल-अवगा र ( ಲ-ಅವ ರ). 
The above rules could be explained with Tables: - 
 (1)(a). मूल-वगा र ( ಲ-ವ ರ)  from क् ( ) to म ्( ) denote numbers from 1 to 

25 sequentially.  
      (i) मूल-वगा र ( ಲ-ವ ರ) from क् ( ) to ञ ्( ) denotes numbers from 1 to 
10 sequentially. 

Table I. 1(a)(i) 

 
(ii). मूल-वगा र ( ಲ-ವ ರ  from  ( ) to म ्( ) denote numbers  from 11 to 25 
sequentially. 

Table I. 1(a)(ii) 

 
I (b). मूल-अवगा र ( ಲ-ಅವ ರ)  from य ्( ) to  ( ) denote numbers from 3 to 
10 sequentially.  

Table I (b) 
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I. (2) Vowels, वरा र(ಸ ರ) (अ, इ, उ, ऋ, लृ, ए, ओ, ऐ, औ;  ಅ, ಇ, ಉ, ಋ, , ಏ, ಓ, ಐ, ಔ) 
specify two sets of nine zeros (in multiples of 10),   
I. (2) (i) Number of zeros to follow the numerals of मूलवगा र from क् to म ् ( ಲ-

ವ ರ  ಂದ  ವ ) with vowels, वरा र (ಸ ರ) (अ, इ, उ, ऋ, लृ, ए, ओ, ऐ, औ;  ಅ, 
ಇ, ಉ, ಋ, , ಏ, ಓ, ಐ, ಔ) are denoted with one group of nine sets of even number of 
multiples of ten zeros (from 2 to 16).. 
          (ii) Number of zeros to follow the numerals of मूलअवगा र from य ्to   ( ల-

అవ ర  ంద  వర ) with vowels, वरा र (స ర) (अ, इ, उ, ऋ, लृ, ए, ओ, ऐ, औ;  అ, 

ఇ, ఉ, ఋ, లృ, ఏ, ఐ, ఓ, ఔ)  is denoted with another group of nine sets of odd number 
multiples of ten zeros (from 1 to 17). 
 
Modified Rule of Rule I. (2) (i) & (ii): - 
         (i) Place-values in powers of ten of the numerals of मूल-वगा र from क् to म ्
( ల-వ ర  ంద  వర ) with vowels, वरा र (స ర) अ is 0, and with svara (इ, 
उ, ऋ, लृ, ए, ओ, ऐ, औ;  ఇ, ఉ, ఋ, లృ, ఏ, ఐ, ఓ, ఔ) with vowels, वरा र (స ర) (अ, इ, उ, ऋ, 
लृ, ए, ओ, ऐ, औ;  అ, ఇ, ఉ, ఋ, లృ, ఏ, ఐ, ఓ, ఔ)  are denoted with one group of nine sets of 
even powers of ten (starting from the index 2 to 16). 
         (ii) Place-values in powers of ten of the numerals of मूल-अवगा र from य ् to   
( ల-అవ ర  ంద  వర ) with vowels, वरा र (స ర) (अ, इ, उ, ऋ, लृ, ए, ओ, ऐ, 
औ;  అ, ఇ, ఉ, ఋ, లృ, ఏ, ఐ, ఓ, ఔ)  are denoted with another nine sets of odd  powers of ten 
(starting from the index 1 to 17). 

 
 I. 2(i) Place  values in powers of 10 of the numerals of मूलवगा र from क् to म ्( ಲ-
ವ ರ  ಂದ  ವ )  is denoted with one group of eight sets of even powers of ten 
(starting from the index 0 to 16). 
      (ii) Place values in powers of 10 of the numerals of मूलअवगा र from य ् to   
( ಲ-ಅವ ರ  ಂದ  ವ )  is denoted with another nine sets of odd  powers of 
ten (starting from the index 1 to 17). 
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Table I. 2  

 
 

 ಸ ತ   ರ ಆ ಗ ; [ = (  . ಋ)] = (5 x 107) = 5, 00,00,000.   

ಉ ಹರ , “ಶ  ಚಯ ” ನ  ल ृ .]  
ಸ ರ  ವ  ಲ-ವ ರಗ  ಅಥವ ಲ-ಅವ ರಗಳ  

ರದ  ಬಳ ವ ಉ ಹರ  ರಳ.  
 (Ref. page 8 in this paper)    

 
II. (i) ನ ಷಯಗಳ ಸ ೕಕರಣ: - 

ʼ  ʼ ಎಂದ  ಙ  = ಯ 
ಙ  = [(  + ) . ಅ] = [(5 + 25) x 1] = [30 x 1] = [3 x (101)]   

= ಯ = [( ) . ಅ] = [3 x (101)] 
ಲ-ವ ರ  ನ ಪ  = 1. ಆದ ಂದ ಲ-ವ ರ  ಂದ  ವ ನ 

ಪ ಗ  ಕಮ  1 ಂದ 25.   
ರ ಕ ಂದ ಮ ವ ನ ನ  ಹತರ- ತದ ಗಳ , ಕಮ  0 ಂದ 

ಸಮ- ಯ ಗ .  
ಲ-ಅವ ರ  ನ ಪ  = 3. ಆದ ಂದ ಲ-ಅವ ರ  ಂದ  ವ ನ 

ಪ ಗ  ಕಮ  3 ಂದ 10.   
ರ ಯ ಂದ ಹ ವ ನ ನ  ಹತರ- ತದ ಗಳ , ಕಮ  1 ಂದ 

ಸ- ಯ ಗ . 
 
    (ii) ನ ವರ ಗ ಂದ ತ ದ ಯಮಗ ; 
 

ಯಮ ೧:  ವ ಂಜನ ಡ  ಸ ರ  ಗ, ರ ತ .  ಆಗ ಅ ಗ  
ವ ಗಳ  ಸ . [ ತ = ] 

ಉ ಹರ :  व =  (व ्x इ) = ( ) = (  x ఇ) = (6  1000) = (6  103) = 6000. 
 

ಯಮ ೨:  ವ ಂಜನ ಡ  ವ ಂಜನ  ಗ,  ರ ತ . 
ಆಗ ಅ ಗ  ವ ಗಳ  ಡ . [ ಕ = ] 
ಉ ಹರ : ಙ  = [(  + ) . ಅ] = [(5 + 25) x 1] = [30 x 1] = (30)]. 
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Number of revolutions made by (Geo-centric) Planets in a Yuga (= 43,20,000 years) 
mentioned in Aryabhatiya through the Devnagari script are only Cryptic.   
The same Cryptic words may be adapted to other language scripts, and describe the 
values of number of revolutions of Geo-centric Planets in a mahayuga stated in 
Aryabhatiya of Aryabhata–I (499 AD).  
 
III. Sloka denoting the Number of revolutions of Geo-centric planets in Aryabhatiya 
Cryptic Devnagari Numerals in Devnagari & Kannada: -  
 

युग र वभगणाः युघ,ृ श श चय ग यङुशछृुऌ, श न ढु व व, गु  युभ,  
कुज भ लझुनुख,ृ बुध सुगु शथनृ, भगृु जष बखुछृ ॥            [(2) p.18] 

 
ಗ ರ ಭಗ ಃ , ಶ  ಚಯ , ಶ  ಘ ,  ಭ, 

ಜ ಭ , ಧ ನ,  ಜಷ  || 
 
 
III. (i) Explanation of Cryptic Devnagari Numerals in Devnagari & Kannada: -  
 
Sun, UÌuÉ ; ZrÉÑbÉ×,  ,  43,20,000,   

Moon, xÉÉåqÉ ; cÉrÉÌaÉÌrÉXÒûvÉÑNØûI,, ಚಯ  = 5,77,53,336, 

Saturn,  vÉÌlÉ ; RÒûÎXçuÉbuÉ, ಘ  = 1, 46,564,  

Jupitor, aÉÑÂ ; ÎZÉëcrÉÑpÉ, ಭ =  3,64,224,  

Mars, MÑüeÉ (qÉXèaÉVû) ; ಭ  = 22, 96,824,   

Mercury, oÉÑkÉ ; xÉÑaÉÑÍvÉjÉ×lÉ ; ನ = 1,79,37,020,   

Venus, pÉ×aÉÑ ; eÉwÉÍबZ्ÉÑNØû , ಜಷ  =  70,22,388. 

III (ii). Expansion of Cryptic Devnagari Numerals in Devnagari & Kannada:  
These numerical values could be verified by the application of the above Aryabhatiya 
Cryptic numeral system adapted to Kannada Script. 
 

Sun, UÌuÉ ; ZrÉÑbÉ×,  ; 43,20,000;   
       युघ ृ= (ख ्x उ)  + (य ्x उ) + (घ ्x ऋ)  
          =  (  . ಉ)  + (  . ಉ)+  (  . ಋ)   

                     =  (2 x 104)  + (3 x  105) +  (4 x  106) =  4320000  
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Moon, xÉÉåqÉ ; cÉrÉÌaÉÌrÉXÒûvÉÑNØûI,, ಚಯ  =  57753336;  
cÉrÉÌaÉÌrÉXÒûvÉÑNØûI  
= (च ्x अ)+(य ्x अ)+(ग ्x इ)+(य ्x इ)+(  x उ)+(श ्x उ)+(  x ऋ)+(ल ्x ऋ)                          

ಚಯ   
=  ( .ಅ)+ ( .ಅ)+ ( .ಇ) + ( .ಇ) + ( .ಉ) + ( .ಉ) + ( .ಋ) +( .ಋ) 
= (6 x100) +(3 x101)+(3x102) + (3 x103) + (5x104) + (7x105) + (7x106) + (5x107)    
=   57753336  
 
Saturn,  vÉÌlÉ ; RÒûÎXçuÉbuÉ, ಘ  = 1, 46,564,           
   ढुङ्िव व = (  . उ)  + (  . इ) + (व ्. इ) + (घ ्. अ) + (व ्. अ) 

ಘ  = (  . ಉ) +  (  . ಇ) + (  . ಇ) + (  . ಅ) + (  . ಅ)  
               = (14 x 104)+ (5 x 102)+ (6 x 103 )+ (4  x 1)  +  (6 x 10 )  = 1,46,564. 

Jupitor ; aÉÑÂ ; ÎZÉëcrÉÑpÉ,  ಭ =   3,64,224 ;   
   ÎZÉëcrÉÑpÉ = (ख ्. इ) + (र ्. इ) + (च ्. उ) + (य ्. उ) + (भ ्. अ)        
    ಭ =  (  . ಇ)  + (  . ಇ) + (  . ಉ)  + (  . ಉ) + (  . ಅ)                                                                      
                  =  (2 x 102) + (4 x 103) + (6 x 104) +  (3 x 105)  +  (24  x 1)  =   3,64,224. 

Mars, MÑüeÉ (qÉXèaÉVû) ; ಭ  = 22, 96,824              
    भ लझुनुख ृ = (भ ्. अ) + (  . इ) + (ल ्. इ) + (झ ्. उ)  + (न ्. उ) + (ख ्. ऋ) 
ಭ = (  . ಅ) + (  . ಇ) + (  . ಇ) + (  . ಉ) + (  . ಉ) + (  . ಋ)                                                                              
                      =  (24x1)+ (18x102)+ (5x103)+  (9x104)+ (20x104)+  (2x106)     
                       =    22,96,824. 
 

Mercury, oÉÑkÉ ; xÉÑaÉÑÍvÉjÉ×lÉ ; ನ = 1,79,37,020; 
        xÉÑaÉÑÍzÉjÉ×lÉ = (स ्. उ) + (ग ्.उ) + (श ्. इ) + (थ ्. ऋ) + (न ्. अ) 
           ನ =  (  . ಉ) + (  . ಉ) +  (  . ಇ)  +  (  . ಋ) + (  . ಅ)                                       
                              = (9x 105 ) + (3x 104 )+  (7x 103 ) +  (17 x106) +  (20x1)  
                               =  1,79,37,020  
 
Venus, pÉ×aÉÑ ; eÉwÉÍबZ्ÉÑNØû , ಜಷ  =  70,22,388; 

    जष बखुछृ = (ज ्. अ) + (ष ्. अ) + (भ ्. इ)  + (ख ्. उ) + (  . ऋ)  
      ಜಷ  = (  . ಅ)  +  (  . ಅ) +  (  . ಇ)  + (  . ಉ)  + (  . ಋ) 
                =   (8 x1)   +   (8 x10) + (23 x102) +  (2 x104)  +  (7 x106)      
                           =  70,22,388 
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III(a). Table showing The number of Revolutions (velocity) of (Geo-centric) Planets 
in a Yuga (43,20,000 yrs.) arranged in the increasing order in Aryabhatiya Cryptic 
Numerals and in International Numerals.   
 

Table III(a) 

 
 
III(b). Comparison of Sidereal periods based on Aryabhatiya values of number of 
revolutions of Geo-centric planets in a Mahayuga (43,20,000 yrs) (5th c AD), with the 
Present-day Recorded Sidereal periods: - 
 

Table III(b) 
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Formulae to convert Aryabhatiya cryptic numerals of the number of revolutions of Geo-
centric planets to their sidereal periods are; 
 
 
                         
 
 
 
 
 
Comparison of Sidereal periods based on Aryabhatiya values of number of revolutions 
of Geo-centric planets in a Mahayuga (43,20,000 yrs) (5th c AD), with the Present-day 
Recorded Sidereal periods is really, an astonishing eye-opener about our rich 
heritage. 
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43, 20,000Sidereal period =  years
number of revolutions of the planet

43,20,000Sidereal period =  x 365.26 days
number of revolutions of the planet


