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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 (5" c. AD)
with those teachers (who are not familiar with Devnagari Script).

‘Tamizh is one of the longest surviving classical languages in the world’ and it has been
described as the only language of contemporary India which is recognizably continuous
with a classical past. The variety and quality of classical Tamil literature has led to its
being described as "one of the great classical traditions and literatures of the world".
[Ref. Wikipedia]. But, ‘Tamizh has fewer scripts than in Devnagari’.

Scripts of any language are cryptic symbols for the sounds needed in writing them to
communicate with the public.

Tamizh Grantham Scripts are akin to Malayalam scripts, and it is difficult to adapt it to
Devnagari’. That is the reason for attempting to this venture.

Modified Tamizh scripts equivalent to Devnagari Scripts (shown within brackets): -

Vowels: 2 WQIW&s (swara)
D3, 2), 3T, A), @B, i), FE 1), 2 (3, u), 2@(F, V),
[DI(F,Ru)], 6T(T,e), 6(T,E), 80(¥.ai), 6(3M0), g (31,0), Gpor(3th,au).

Vlyanjana, Consonants: QLOWI 6T(&S! (FINTETR)

& = & (%, k), & (@ K), & g, & H G, M3 ~g
g=& T, o), & (@0, [F2, Q). &G D). @ G ~j)
=1 (@€, T), (3 Th), L»@ D), L3 Dh), &I (° N)
=6 @1, & (&th) G SHE d), b @ n)

U =0 (% p), Lh(® P), L@ b, L@, B), LD @ m)



Vyanjana, Consonants: 2 UNJ-QOUI6TWDGES! (3a9TER)
W& y). 7@ e @D, el v)

UU (% S), @} (Y, Sh), 61V (& s), @ (& h) &1 (& L).
[H_J (zh), , [D and &8T ()] are special scripts for Tamizh only.
[Foy and Lé?ﬁ] are gunitakshara (il'f&lﬂT&:lT) in Devnagari.

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

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-1 (5" c. AD) has named the names of nine place values, thus;

o hY

Tsh o S I I I HeFHgaiagd qe41 Ugd |
FEIAE T THGH T T A0 Ha |l
Purport: - The ten names in the multiples of 10 are; Tah(10°), §21(10"), 2AA(10%),

"EH(10°) 31gc(10%), FFGA(10°), FIA(10°), FHIE(107), 31E(10°%), I (10°).

Aryabhata-1 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). It is really surprising that these Aryabhatiya
Cryptic numerals on conversion into their sidereal periods (time taken to go round ones
in their orbits) almost agree with their present-day values.



A. De-coding Aryabhatiya Cryptic Numerals, and its application to Modified
Tamizh Script.

1. Rule for Aryabhatiya Devanagari Varnamala Cryptic Numerals : -
FINERITOT FRfsFafsaarmetRoft FId 3#! T: |

e fdeash T30 1 gefsTaf Adlecgadt aT ||
QU &HIT2809 [T 6001 6U T C85,56U [T C&,S6U T8 T80 [T 6001 | &M& MIGILOET Ul
185155, HeUGSE 6TVEUTIT [H6U 6UTG&H,s6U TGS, HeUMbE W 6UFEC8, U ||
Purport: -
(1) Consonant, TI53TeT (QILOUI 6T(WDSS!) () TIER (QLOUIETWDESI) from & (&) [(to

H (LD)] has numerical value from 1 (to 25) and (b)3TTANER, (2wl TenL6T(D & G
from W [(to (&M)] has numerical value from 3 (to 10) to denote numbers.
(2) VOWCIS, W&ﬂ? 3{/ g/ B-/ %I QI -E.r/ 3‘n-/ Ql Sh-I (&uj]lj- GTQQEQJ l Q'll @’ &’ Q'I

6L, 6, 62, 83, 6261) specify two sets of nine zeros (in multiples of 10), (i) One set of
nine even number of ten-zeros to follow TG (QLOUIETDSS) and (ii) Another set

of nine odd number of ten-zeros to follow He-37@IMEN (2 WIJ QLOWIETDRSE! )).

The meaning of the rule could be explained thus with Tables: -
A 1 (1) Consonant, ST5al (a) FINER (QLOUIETWDSS!) from & (&) [(to F (LD)] has

numerical value from 1 (to 25) and (»)3T@9TER, (2_uNFemLD6TR & S!) from Wl [(to
(eM)] has numerical value from 3 (to 10) to denote numbers.
FINEIRITOT g3f 1] 5AT T: |
FIMGRITOT T Tl | means P = 1= (P . 3) = (1.30); D=1 ,[3=1]
Hence the numerical value of JINER =1, [3 = 1].

SFaTTeRTIT Sfa §13: |
SfaTiaRTfor &laﬁ;dﬁu: | means § =4
T = [(§ + H) x H] =[(5+25) x 1] =[30] = (3x10)
—F = (Ax3) = 3x10)=30 ; [3 = 10].
Hence the numerical value of 3T@IT&R J =3, [3T = 10].

A 1 (1) (a) TINER (QLDOUIETD S S) from & (&) has numerical value from 1 (to 25);
Numerical values of R, (QLOUI-6T(WDS ) starts with & =1 (& = 1).
(1) (a). (i) TMER (QLDULIETRSSI) from F (&) to 5T (€h) denotes numbers

from 1to 10 in order.



Table (1) (a) (i)

Cryptic Numeral for euJ&m8aq.[y (GQIOWIGILIADRSS) from P (&) to 9] (@h)

Time New Roman 1 2 3 4 3 6 1 8 9 10
Numerals

Time New Roman k K g G ~g c C j J ~j

Cryptic Numerals

dieR NirmalaUl) | & | 9 | T | 9 | §

A
&
4|

A

I
QUUIALIWSS! | & | &, | &, | &, | B | & | & | & | & | &

(1) (@) (ii). TMER (QLDULETWSG!) from T (L)) to F (LD) denote numbers
from 11 to 25 in order.
Table (1) (a) (i)

Cryptic Numeral from L_ = 11 to 10 = 25
Numbers im |12 (13|14 |15(16 |17 |18 | 19| 20|21 (22|28 |24 (125

CrypticNumerals | T [Th | D |Dh | N |t |th | d |dh|n|p |P|D|B|m

PR Nmat ) | T | F | F | 0| T ([T °

e Ly |G [y || BBy | B | By @ | 0|00y D
Q161068 1| k| b 5 |5 | & | B 1| | L

~
~
'S
~2
-
~~

(1) (b) ITMER, (2 WFemD6T(R S &) from Wl [(to ()] denote numbers
from 3 (to 10) in order.
A 3aee (2 Wllf emLnerp & &l) from I (W) to & (D) denote numbers from 3

to 10 sequentially.
Table I (b)

Cryptic Numeral for 3f@&R (2_ufljenn@Quigpss) from Y to § (from 1 to ain)
Numbers 3| 4|56\ 7| 81| 910

Cryptic Numerals y r 1 \% S Sh S h
F3ET (Mangal) T | T | @ | a9 |qa | 9| "€ |7
o WlFennQUIWS S il ) 6 6l Uo | &g | 6V | am

Numerical value for vowel TaRT 31 = 1 regarding FfeR @Louiler wWwsa)),

Numerical value for vowel a0 31 = 10 regarding 3aTIER (2l QUleTR & S)).
Hence, the rule (2).



(2) Vowels, RT3, 3, 3,3, G, T, 37, T, 3; (2.ulj erwss:; o1, @), 2, o 6w,
&, &, 83, 6961) specify two sets of nine zeros (in multiples of 10).
(i) One set of nine even numbers of ten zeros to follow FITER (QLOUIET(D S G)).

(i) Another set of nine odd numbers of ten zeros to follow AR (2_udy

QWIS S!)
Table (2) (i) & (ii)

Number of zeros to follow (MDQWINSH G 2 Ul FemID QIS 5)
Vowels of Devnagari | g i |l u|Ra|IRu |E |O| ai | au
TR} |5 |3 (| F | T3 T3
2Orwss| 9 (@ |2 | o | vm | g | R | B |ReT
Number of zeros to follow | () 2 4 6 8 10112 14 | 16
MDGILIADS 5
Number of zeros to follow | ] 3 5 7 9 11113115 | 17
2 WINFemnQUILD S Sl

Modified Rule (2) (i) & (ii): -
(i) Place-values in powers of ten of the numerals of JITER from % toH
(LEAWWSS! ) with vowels FaT (2_ulQrwsgl) 3 is 0 and with WX (5, 3, B, I, T,
3 Q, S @, 2., M, M, ¢, &, &, 66m) 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 3TER from J to B
(2 LIFMDQWIWSS! ) with vowels with TR (3,5, 3, B, T, T, 37, T, M o @,
o, M, VM, 6, 6, &, 66M) are denoted with one group of nine sets of odd

powers of ten (starting from the index 1 to 17).
Table for Modified Rule (2) (i) & (ii)

Place-values in powers of ten to each of @ISH (@RS S, 2 WlFenine &g)
Vowels for Deviagari & Tamizh. | 3 | j | y |Ru|IRu| E | O | ai | au
Vowell ¥ | 3 (§ |3 % | o | € |3 | ¢ | 3k

Vowel, 2 NQpws s | 2 MM | g | ® | &2 |eer

Place-values in powers of ten to each | 109 [ 102 | 10* | 106 | 108 | 100 [ 102 | 10 | 10'6
of MRS S

Place-values in powers of ten to each | 101 | 10° [ 10° | 107 | 10° | 10| 10 | 10 | 10V
of 2 USljemIner2_ggi)

o] is FAFAET in Devnagari. But, itis a T{LﬁlﬂT&:IT too.
[ = (A xF®) = (5x107) = 5, 00,00,000].
See 2Ifer Eraﬁ@'g'%@?s (Ref. page 6 in this paper)




A. 2 Two important Rules illustrated;
Rule 1: When a 531l (6010 6T(LP & S) is connected with a FaX (2_ully

TS S), it forms a TJ;I'1:&IT-|Tc‘?EIT, (2_W9J emLDeT(W & S)) and their numerical values
are to be multiplied. [Note: Zlﬁl?f = multiply]

Example: Td= (@x3)=(6U x @)) = (6 x 1000) = (6 x 10°) = 6000.

Rule 2: When a I53TeT (60)L0 6T & G!) is connected with another ST5aleT (60)L0
TS S), it forms a H’{EI’?!T&:IT (2_u9§ emLD 6T(WP&SI), and their numerical values

are to be added. [Note: §J&d = add]
Example: §Fd = [(H x3F) + (£x3) + (I x37)]
VOGS = [(61ux2em) + (&xI|) + (Hx)]
[(9x10°) + (I1x1)+ (16x1)]
= 900000 + 1 + 16 =900017
Number of revolutions made by (Geo-centric) Planets in a Yuga (= 43,20,000 years)
mentioned in Aryabhatiya through the Devanagari script are only Cryptic.
The same Cryptic words may be Adapted to other language scripts, (for example; in

Kannada, Tamizh etc.,), and describe the values of Geo-centric Planers stated in
Aryabhatiya of Aryabhata—I (499 AD).

B. 1. Cryptic Devnagari Alphabetical Numerals denoting the Number of
revolutions of Geo-centric planets in Aryabhatiya of Aryabhata-I (5" c. AD).

) : ooc’ Q]Tar Q.QOC e
ey T3TaEd, 7 RaegH, Fol ,
ol 9 9 9 ~ Q9 C
T GIRIYA, 879 g || [(2) p-18]
Number of revolutions made by (Geo-centric) Planets in a Yuga (= 43,20,000 years)
stated above are in the Devanagari script. They are only Cryptic words having no
meaning in reality. They could be written in any language script. Now, the above

statement in Devanagari script is written in Modified Tamizh Scripts.
Modified Tamizh Script: -

W 85,76 LI385,600TIT: &4 U|&:01, UDUT] & W S),Ulmbi@,Uu°d micuml
U eof] ®3F5.|é§26)ﬂé§36).|, 20D éSlﬂc]H.:U_IU& &8 U3526ﬂg—°@|5‘51@,

L1253 61U &2 UT1 &10160T, LIDI3&2 23690250 ||
Purport: -

Sun; I, Y, &, &:01; = 43,20,000,
Moon; TR, TafRgyEs, , &WS,uNBUTE QIe0m; = 5,77,53,336,

Saturn; NIH gigae; (DM, ell&seu = 1, 46,564,



Jupitor; T&, Ta=q9, &,flFwLs = 3,64,224,

fanN

Mars; &1 (AgT), WRTIER, L3g2601836018m1 = 22, 96,824,

Mercury; 99,

R CRC)

, 61U (&, UT1 & 1m160T = 1,79,37,020,

Venus; 9T, SOEE@ , 86919,@:&:01 = 70,22,388.

~ D

These numerical values could be verified by the application of Tables I, and II based on
Aryabhatiya Devanagari Varnamala Cryptic Numerals, and these could be adapted to
Modified Tamizh Scripts;

B. 2. Expansion of Aryabhatiya Cryptic Numerical in Devanagari & Tamizh: -

SMI’Z, Tﬁ-} -@\:l_—:q’ B.SIU—IB.S3Q-[/
Y = (I x3)+ (T x3) + (T xFK)
&1 &M = (H x 2 )+ (Wx2) +(Hsx M)
= (2x10% + 3x 10°) + (4x 10% = 4320000

Moon; T, Tafilgyees, sw,ulimuued micom;

= (I x3)+ (T x3N)*+ (T x3)+ (T xF)+ (T x3)+ (A x3)+ (T x FK)
+ (el x %)

FWH),UINmIGuueE M ml

=(F. 9 +(W.I) +(&:. Q) +(W. Q) +(B.2) +(UD.2) + (& o)
+ (6. M)

=6x10)+@Bx10Y+Bx 109+ 3x10°) +(5x 10%) + (7 x 10°) + (7x 10%
+(5x 107

= 57753336

Saturn ; 3, @@W, (B):MB18,60 8561
TREE=(3.3) +3.9)+@T.H+F.3M+@FT. 3

B:MB&Ge08:60 = (L. 2) + (Bl @) + (6U. @) + (Hs. 3) + (1. )

=(14x10H)+(5x10%) +(6x103)+ (4 x1) + (6x10)
= 1,46,564.

Jupitor ; T& ; Ta=q9, &,ifléuu;
faegu=(g .3 +X.3+ ([ .3)+ FT.3)+ (.3
SHEWL =(SH1. 3+ (J. ) +(F. 2) +(W.2)+ (L. )
= (2x102) + (4x103) + (6x10%) + (3x10) + (24 x1) = 3,64,224.



Mars ; &<, 9T, ARATSITE , Li3g 2601836018, 0
Heeg g = (. 3N+ .3 + (.9 + G.3)+ ({.3)+ (F.H)
3526018206018, M1 = (5. )+ (52.@)) + (60.@)+ (&Fs.2)+ (b .2.)+ (&1 &)
= (24x1) + (18x102)+ (5x103)+ (9x10%)+ (20x10%)+ (2x100)
= 22,96,824.

Mercury ; T8 , IR,  6U°@&,UT1S, m1600
IR = (@ .3) + (13)+ Q.3+ @A F)+ . N
UG, UTI S mIeoT = (61V. 2.) + (&,.2.) + (UD. @)+ (&1. M) + (60T. )
=(9x 109 )+ (3x 10%) + (7x 103 ) + (17 x100) + (20x1)
= 1,79,37,020

Venus ; 9, 3eh: , SOES, 2691980

FOICY

SYEES = (S .37) + (Y .30) + (3 3) + (T 3) + (T .FK)

26qL9G Fm = (8. ) +(69. )+ (L. @) +(&1. )+ (&F1. 1)

= (8x1) +(8x10) +(23x102)+(2x10% + (7x109)
= 70,22,388

C. 1. 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 C. 1
Names of Number of of Revolutions in a Mahayuga (43,20,000 yrs)
Geo-centric plancts

English Devnagari Devnagari Modified Tamizh International
Saturn afer gsiiae @ Hi,eN &6 1,46,564
Jupitor TE et & NEFu, 3.64.224
Mars F, AT | FEfagEg L138,,6018:3 5% 01 22, 96,824
Sun (Earth) |3 [(R] (=g &, &, [l 43,20,000
Venus AR sfegs gael.G, &M 70.22,388
Moguy |V g TG L0, 1,79,37,020
Moon | afifigee | SUSLImUTE, Dicom 5.77.53.336




C. 2. Comparison of Sidereal periods based on Aryabhatiya values of number of
revolutions of Geo-centric planets in a Mahayuga (43,20,000 yrs) (5th ¢ AD), with
the Present-day Recorded Sidereal periods: -

Table C. 2

Companison: Cryptic Aryabhatiya Numerals for the number of Revolutions of Geo-centne planets in a
Mahayuga (43.20,000 yrs) And Aryabhatiya Sidereal periods with Their Preseni-day Sidereal periods.
Names of Cryptic Numerals m Devanagari & Tamizh Scripts Companson:
Geo-centric And in International Numerals for the number of Aryabhatiya Sidereal periods

planets Revolutions of Geo-centric planets in a Mahayuga with Their Present-day

(43,20,000 yrs) Sidereal periods
English Devnagari Modified Tamizh | Intemnational | Aryabhatiya | Prescnt-day
values values

Saum | g3PaEd 1T, 6N 61 146,564 | 2948yrs| 2946 yrs
Mars wcfogdg | U500 Hé M 22,96,824 | 687days| 687 days
Sun (Earth) | &IY &1L &, M 43,20,000 | 365.26 days | 365.26 days
Venus | SfeEg 26919,6, 5,0 70.22 388 | 224.69 days | 224 69 days
Mercury | GOIRIYe 6@ UG, mim 17937000| 8797 days| 87.97 days
Moon PRIy | A8 LTIHUTE DD 5775333 | 2732 days| 27.32 days

Formulae to convert Aryabhatiya cryptic numerals of the number of revolutions of Geo-
centric planets to their sidereal periods are;

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

number of revolutions of the planet

Comparison of Sidereal periods based on Aryabhatiya values of number of
revolutions of Geo-centric planets in a Mahayuga (43,20,000 yrs) (5th ¢ AD), with the
Present-day Recorded Sidereal periods is really, an astonishing eye-opener about our
rich heritage.
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