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Find the sum of R and S;  R + S  = T

A problem
Ask your friend to assume any three-digit number P
in which the first and the last digits differ by two or 
more than two.

537

Interchange the digits in the place-values 
hundred and unit place of the number P 
to form a new number Q.

735

Find (P - Q) or (Q - P), a positive difference R

Interchange the digits in the place-values 
hundred and unit place of the number R
to form a new number S.

891P – Q = R

5
7

3
3

7
5

P
Q

110100

9810R + S = T
198S
891R
110100

Final answer = 1089
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(198 + 891) = 1089891(402 – 204) = 1984022047
(495 + 594) = 1089594(924 – 429) = 4959244296
(792 + 297) = 1089297(931 – 139) = 7929311395
(693 + 396) = 1089396(932 – 239) = 6939322394
(693 + 396) = 1089396(790 – 097) = 6930977903
(297 + 792) = 1089792(805 – 508) = 2978055082
(297 + 792) = 1089792(673 – 376) = 297  6733761

(C + D) = ED|(A-B)| = CBA

Step 5Step 4Step 3Step 2Step 1#

Observe the examples given in the table.
Can you generalize the above process?

Observing the pattern

Explain the reason for this surprising result.



Venkatesha Murthy, Dean - Math, 
iAct, Bangalore - 24 4

Find the sum of C and D

Justifying the problem
Assume any three-digit number A : 100a + 10b + c in which 
the first and the last digits differ by two or more than two.

Interchange the digits in the place-values hundred and unit 
place of the number A to form a new number B : 100c + 10b + a .  

Find (A – B) or (B – A),
a positive difference C. Assume A  B

Interchange the digits in the 
place-values hundred and 
unit place of the number 
C to form a new number D.

A :     100a +  10b +   c
B :     100c +   10b +  a

A – B = C : (a – c)100  +  0  + (c – a) 

C :   (a – c - 1)100   +  9 x 10 +  (10 + c – a)

D : (10 + c – a )100 +  9 x 10 +  (a – c – 1)

C + D :  (-1 + 10) 100  + 18 X 10 +  (10 – 1)
=        900           +    180     +      9
=                       1089

C could be made to have 
9 x 10 ( = 90) by subtracting 
and adding 100
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• By the Indians; before 2500 BC. 

• By the Babylonians; probably in the 
early 2nd millennium BC.

• By the Mayas; probably during 
3rd to 9th century AD.

• By the Chinese; shortly before the 
beginning of the Christian era.

The Place-value Principle for Numerals -
Independently conceived Only Four times
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Babylonian Digits with a sign for minus
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Like the combs of the peacocks and 
the crest jewels of the serpents, 

so does the tradition of  mathematics knowledge stand 
at the head of all the tradition of Sciences knowledge

forming the auxiliaries of the Vedas.

rÉjÉÉ ÍvÉZÉÉ qÉrÉÔUÉhÉÇ lÉÉaÉÉlÉÉÇ qÉhÉrÉÉå rÉjÉÉ | 
iÉ²Sè uÉåSÉXçaÉ vÉÉxiÉçUÉhÉÉÇ aÉÍhÉiÉÇ qÉÔkÉïÌlÉ ÎxjÉiÉqÉç ||

[Refer; Vedanga jyotisa of Lagadha – the translation and notes of Prof. T.S. Kuppanna Sastry, 
edited by K.V. Sarma, Indian National Science Academy,New Delhi (p.27 & 36) 1985]

Importance of Ganita in Indian Sciences (Vedas)



Venkatesha Murthy, Dean - Math, 
iAct, Bangalore - 24 8

38  =  40    - 238  =  40    - 2

Babylonian Numeral for thirty-eight



Venkatesha Murthy, Dean - Math, 
iAct, Bangalore - 24 9

Babylonian Numerals for numbers 
from one to fifty-nine 
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Babylonian Numerals for numbers 
Greater than Fifty-nine.

The Babylonian numeral for a number 
5,24,551 in cuneiform is represented as;

= 2(603)     +     25(602)      +        42(60)      +       31 
=  5,24,551
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Babylonian Numerals for numbers 
Greater than Fifty-nine.

The Babylonian numeral for a number 
5,24,551 in cuneiform is represented as;

=  2(603)  +      25(602)      +       42(60)      +         31 
=  5,24,551
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The cuneiform numeral for  524551, which was in 
sexagesimal system (base 60) could also be read as

Difficulties of the Babylonian System of Numerals

=2(605) +10(604) +15(603) + 40(602) + 23(601)+1
=  1,68,81,85,381

Another difficulty in the Babylonian system was 
it had no zero until about 300 B.C. 
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The Chinese numerals for the numbers one to nine :
Chinese Numerals

The Chinese system has important differences 
in the way the numbers are represented. 

1      2      3       4      5     6     7      8         9

China has adopted the 
Hindu-Arabic numeral system of base ten.

It also uses its native Chinese character number system. 
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28 - 7 - 2003 by Venkatesha Murthy, Dean-
Mathematics, iACT

7

A Brief Description of the Chinese Number System

0

1

2

3

4

5

6

7

8

9

10

100

1000

10000 100000000
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43,487 = 6 (18) (202) + 0 (18) (20) + 14 (20) + 7 

Mayan Numeral for 
forty three thousand four hundred and eighty-seven

Digits are arranged from top to bottom in the
decreasing order of the place-values
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The Hindu-Arabic Numeral System:
1,2,3,4,5,6,7,8,9,0

The Hindu-Arabic numeral system 
is named after the Hindus, 

who have invented it, 
and the Arabs, 

who transmitted it to western Europe.

The Persian mathematician al-Khwarizmi 
describes Hindu System of Numerals that
uses 0 (zero) and position value for digits

in a book of A.D. 825.
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The Hindu-Arabic Numerals
1,  2,  3,  4,  5,  6,  7,  8,  9,  0

The Hindu-Arabic numeral system is 
named after 

the Hindus who have invented it, and 
the Arabs, who transmitted it to Western Europe.

The book al-jebr-al-muqabla (A.D. 825) of the 
Persian mathematician 

Mohammed ibn Musa al-Khwarizmi
describing 0 (zero) and position value for digits 

popularized
Hindu System of Numerals in Western urope.

[Refer : “From One to Zero, A Universal History of Numbers” –Georges Ifrah, Viking Penguin Inc., 
(1985), Part VI, 26, P. 371 to 445]
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Indian Zero: ‘0’

Indian Zero is a Multifaceted Concept

• A  Place-holder : In ‘two thousand and five’ digits of 
place-values of ‘hundred’ and ‘ten’ are not pronounced,
but its numeral is 2005. Here missing digits of place-
values ‘hundred’ and ‘ten’ are held by 0.

• A Symbol : 0
• A Number : Number of horns of a horse.
• A Magnitude : Distance traveled by an 

immovable object.
• A Direction Separator : Separates positive and negative

integers on a number-line.
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Etymology for the Different Names of Zero

And finally “Zero”

Sanskrit word for “Zero” is zÉÔlrÉ meaning “void” or “empty”.
Arabic Word “sifr” is the translation of the Sanskrit word zÉÔlrÉ.

“Zephirum” is the Latinized form of “sifr”.

Leonardo Fibonooci (1170 – 1250 AD)  introduced 
“sifr” as “cifra” In his book “Liber Abacci”
that describes Hindu place-value Systems, 

Hindu numerals and arithmetic operations using them. 
Present day word “cipher” for “zero” emerged from the 

Latinized word “cifra”
In French “cipher” became “chiffre”,

in German “ziffer”,
in Italian “Zefiro”
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The number 12,47,472,05,76,000 in 
Sisyadhivrdhida Tantra of Lallacarya (748 AD)

The circumference of the sky in   yojana is given as

Place-value of 2 is 2x1012 and 2x107 

Place-value of 7 is 7x1010 , 7x108 , and 7x104. 

Twelve lakhs,  forty seven thousand, 
four hundred and Seventy two crores, 
five lakhs,  seventy six thousand.

12, 47, 472, 05, 76,000

²ÉSvÉsÉ¤É xÉmiÉcÉiuÉÉËUqvÉixÉWûxÉëcÉiÉÑÈvÉiÉ-
Ì²xÉmiÉÌiÉ MüÉåOûrÉÈ, mÉgcÉsÉ¤ÉÈ, wÉOèxÉmiÉÌiÉxÉWûxÉëÉÍhÉ
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An Explanation for Names of Place-values 
Vyasabhasya of Yogasutra (about 650 AD)

rÉjÉÉ LMüUåZÉÉ zÉiÉxjÉÉlÉå zÉiÉqÉç SzÉxjÉÉlÉå SzÉæuÉqÉç cÉ
LMüxjÉÉlÉå rÉjÉÉ cÉ LMüiuÉåÌmÉ

x§ÉÏ-qÉÉiÉÉ cÉ EcrÉiÉå SÒÌWûiÉÉ xuÉxÉÉ cÉ CÌiÉ |

Just like the same lady is addressed as mother 
(by her children), daughter (by her parents), 

daughter-in-law (by her parents-in-law), 
the same digit that occupy hundredth place, 

tenth place and unit place assumes 
hundredth value, tenth value and unit value. 
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Names of Place-values in
Yajurveda Samhita and Taiteriya Samhita (2500 BC)

LMüÇ = 1 = 100,  SvÉÇ = 10 = 101,  vÉiÉÇ = 100 = 102,  
xÉWûxÉëÇ = 1000 = 103,  ArÉÑiÉÇ = 10,000 = 104,  

ÌlÉrÉÑiÉÇ = 1,00,000 = 105, mÉërÉÑiÉÇ = 10,00,000 = 106

AoÉÑïSÇ = 1,00,00,000 = 107 , lrÉoÉÑïSÇ = 10,00,00,000 = 108 

xÉqÉÑSìÇ = 109 , qÉkrÉÇ = 1010 , AliÉÇ = 1011 , 
mÉUÉkÉïÇ = 10,00,00,00,00,000 = 1012.

LMüÇ cÉ SvÉÇ cÉ vÉiÉÇ cÉ xÉWûxÉëÇ cÉ ArÉÑiÉÇ cÉ ÌlÉrÉÑiÉÇ cÉ mÉërÉÑiÉÇ cÉ
AoÉÑïSÇ cÉ lrÉoÉÑïSÇ cÉ xÉqÉÑSìÇ cÉ qÉkrÉÇ cÉ AliÉÇ cÉ mÉUÉkÉïÇ cÉ . . .
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Hindu Numeral System : Names of Place-values in
Aryabhatiya of Aryabhata – I (5th c. AD)

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

LMüÇ = 1 = 100,   SvÉÇ = 10 = 101,   vÉiÉÇ = 100 = 102, 
xÉWûxÉëÇ = 1000 = 103, ArÉÑiÉÇ = 10,000 = 104, 

ÌlÉrÉÑiÉÇ = 100,000 = 105, mÉërÉÑiÉÇ = 10,00,000 = 106, 
MüÉåÌOû= 1,00,00,000 = 107, AoÉÑïSÇ= 10,00,00,000 = 108, 

uÉçGlSqÉç = 1,00,00,00,000 = 109, 
Place-value from place to place is in multiples of ten.
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Names of Place-values in 
Ganitasarasangraha of Mahaveeracharya (815 – 877AD)

LMüÇ iÉÑ mÉëjÉqÉxjÉÉlÉÇ Ì²iÉÏrÉÇ SvÉxÉÇÍgÉMüqÉç | 
iÉçÂiÉÏrÉÇ vÉiÉÍqÉirÉÉWÒûÈ cÉiÉÑjÉïÇ iÉÑ xÉWûxÉëMüqÉç ||
mÉgcÉqÉÇ SvÉxÉÉWûxÉëÇ wÉ¸Ç xrÉÉssÉ¤ÉqÉåuÉ cÉ | 
xÉmiÉqÉÇ SwÉsÉ¤ÉÇ iÉÑ A¹qÉÇ MüÉåÌOûÂcrÉiÉå ||
lÉuÉqÉÇ SvÉMüÉOèrÉûxiÉÑ SvÉqÉÇ vÉiÉMüÉåPûrÉÈ | 
AoÉÑïSÇ ÂSìxÉÇrÉÑ£üÇ lrÉoÉÑïSÇ ²ÉSvÉÇ pÉuÉåiÉç ||
ZÉuÉïÇ iÉçUrÉÉåSvÉxjÉÉlÉÇ qÉWûÉZÉuÉïÇ cÉiÉÑSïvÉqÉç | 
mÉ©Ç mÉgcÉSvÉÇ cÉæuÉ qÉWûÉmÉ©Ç iÉÑ wÉÉåQûwÉqÉç ||
¤ÉÉåhÉÏ xÉmiÉSvÉÇ cÉæuÉ qÉWûÉ¤ÉÉåhÉÏ SvÉÉ¹MüqÉç | 
vÉXçZÉÇ lÉuÉSvÉÇ xjÉÉlÉÇ qÉWûÉvÉXçZÉÇ iÉÑ ÌuÉÇvÉMüqÉç||
Í¤ÉirÉæMüÌuÉÇvÉÌiÉxjÉÉlÉÇ qÉWûÉÍ¤ÉirÉÉ Ì²ÌuÉÇvÉMüqÉç | 
Ì§ÉÌuÉÇvÉMüqÉjÉ ¤ÉÉåpÉÇ qÉWûÉ¤ÉÉåpÉÇ cÉiÉÑSïvÉqÉç ||

Sri Mahavairacarya’s Ganitasarasangraha: Dr.(Mrs).Padmavatamma, Mysora, Editor and Translator,
Publisher: Sri Siddhantakirti Granthamala, Sri Hombuja Jain Math, Hombuja – 577436 (karnataka) 
pp 18-19  
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LMüÇ = 1 = 100, SvÉÇ = 10 = 101,  vÉiÉÇ = 100 = 102,  

xÉWûxÉëÇ = 1000 = 103,  SvÉ-xÉWûxÉëÇ = 10,000 = 104,  

sÉ¤ÉÇ = 1,00,000 = 105,  SwÉ-sÉ¤ÉÇ = 1,00,0000 = 106,

MüÉåÌOû = 107,  SvÉ-MüÉåÌOû = 108,  vÉiÉ-MüÉåÌOû = 109, AoÉÑïSÇ = 1010,

lrÉoÉÑïSÇ = 1011,   ZÉuÉïÇ = 1012,  qÉWûÉ-ZÉuÉïÇ = 1013, mÉ©Ç = 1014,

qÉWûÉ-mÉ©Ç = 1015,  ¤ÉÉåhÉÏ = 1016,  qÉWûÉ-¤ÉÉåhÉÏ = 1017,  vÉXçZÉÇ = 1018,

qÉWûÉ-vÉXçZÉÇ = 1019,  Í¤ÉÌiÉ = 1020,  qÉWûÉ-Í¤ÉÌiÉ = 1021,

¤ÉÉåpÉÇ = 10,00,00,00,00,00,00,00,00,00,000 = 1022,

qÉWûÉ-¤ÉÉåpÉÇ = 100,00,00,00,00,00,00,00,00,00,000 = 1023

Names of Place-values in Ganitasarasangraha
of Mahaveeracharya (815 – 877AD)

Sri Mahavairacarya’s Ganitasarasangraha: Dr.(Mrs).Padmavatamma, Mysora, Editor and Translator,
Publisher: Sri Siddhantakirti Granthamala, Sri Hombuja Jain Math, Hombuja – 577436 (karnataka)pp.18-19  
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Names of large numbers in 
Ancient Indian Mathematics. 

The Jaina work, AlÉÑrÉÉåaÉ²ÉUxÉÔ§É (c. 100 B.C.) 
mentioned 

large numbers up to 29 places and beyond.  
The Jainas are further credited with the conception 

of a time-scale called vÉÏwÉïmÉëWåûÍsÉMüÉ (84, 00, 000) and 
the suggestion of building up 
fantastically large numbers 

in ascending powers of this figure.

In the Buddhist literature
a centesimal scale, vÉiÉÉå¨ÉU aÉhÉlÉ and 

the name iÉssÉ¤ÉhÉ for the number 1053 are found.

Reference: -A Concise History of Science in India: DM Bose, SN Sen, BV Subbarayappa, 
Indian National Science Academy, New Delhi, (1989) page 141.
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The number 12,47,472,05,76,000 in 
Sisyadhivrdhida Tantra of Lallacarya (748 AD)

The circumference of the sky in yojana
is given as

²ÉSvÉsÉ¤É xÉmiÉcÉiuÉÉËUqvÉixÉWûxÉëcÉiÉÑÈvÉiÉ-
Ì²xÉmiÉÌiÉ MüÉåOûrÉÈ, mÉgcÉsÉ¤ÉÈ, wÉOèxÉmiÉÌiÉxÉWûxÉëÉÍhÉ

Twelve lakhs,  forty seven thousand-
four hundred and Seventy two crores, 

five lakhs,  seventy six thousand.
12, 47, 472, 05, 76,000 

Place-value of 2 is 2x1012 and 2x107 

Place-value of 7 is 7x1010 , 7x108 , and 7x104. 
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Same digit has different Names  
when it is in different Place-values.

Just like the same lady is addressed as 
mother (by her children), 
daughter (by her parents), 

daughter-in-law (by her parents-in-law), 
the same digit that occupy hundredth place, 

tenth place and unit place assumes 
hundredth value, tenth value and unit value. 

rÉjÉÉ LMüUåZÉÉ vÉiÉxjÉÉlÉå vÉiÉqÉç
SvÉxjÉÉlÉå SvÉæuÉÇ cÉ LMüxjÉÉlÉå rÉjÉÉ cÉ LMüiuÉåÌmÉ
x§ÉÏ-qÉÉiÉÉ cÉ EcrÉiÉå SÒÌWûiÉÉ xuÉxÉÉ cÉ CÌiÉ |

Vyasabhasya of Yogasutra (650 A.D.)
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Finally, the abacus took backseat in 18th century.

The Dispute between the Abacist and the Algorist
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Pierre Simon Laplace (1749 – 1827),
About Hindu Numeral System

“It is India that gave us
the ingenious method of expressing all numbers by means of 

ten symbols, each receiving a value position, as well as 
an absolute value;

a profound and important idea
which appears so simple to us now 

that we ignore its true merit,
but its very simplicity, the great ease which it has lent 

to all computations, put our 
arithmetic in the first rank of useful inventions,

and we shall appreciate the grandeur of this achievement 
when we remember that, 

it escaped the genius of Archemedes and Appollonius”
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2

Dantzig, a Famous Historian of Mathematics
About Hindu Numeral System

The long period of five thousand years saw the rise and fall of 
many civilizations, each leaving behind it a 

heritage of literature, art, philosophy and religion. 
But what was the achievement in the field of reckoning,

the earliest art practiced by man?
An inflexible numeration so crude as to make progress 

well-nigh impossible, and a calculating devise so limited in scope 
that even elementary calculations called for the services of an expert. 

Man used these devices for thousands of years, 
without making a single worthwhile improvement in this instrument,

without contributing a single important idea to the system.  
When viewed In this light, 

the achievement of an unknown Hindu,
who discovered the principle of position

assumed the proportion of world achievement
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Thank you


