Ganitham - (Bhascara’s Lilavaty)

THE EIGHT METHODS OF MULTIPLICATION

Multiplication by Whole (Capatasandhi)*
Method 1: Multiply the digits of the multiplicand successively (from right to left or
from left to right) by the multiplier.

Multiplication by Parts (Chanda-praca’ra)
Rupa-vibhaga (subdivision of the FORM)
Method 2: Multiplication by integral parts
Method 3: Multiplication by aliquot parts (factors) successively

Sthana-vibhaga (severence of the DIGITS)
Method 4: Digits of multiplier are severed
Method 5: Digits of multiplicand are severed

Multiplier Diminished or Increased
Method 6: Increase the multiplier (by an assumed quantity)
Method 7: Decrease the multiplier (by an assumed quantity)

Tatstha? (Multiplier is Stationary)
Method 8: Cross multiplication

! Repeat or move the multiplier over (according to GANGADHARA, Or under, as directed by the
Manoranjana,) every digit of the multiplicand;

and, according to the explanation of Ganesa, it proceeds obliquely, joining products along
compartments.

2 From Ganesas gloss it appears to be cross multiplication. ‘After setting the multiplier under the
multiplicand,” he directs to ‘multiply unit bu unit, and note the result underneath. Then, as in cross
multiplication (Vajrabhyasa), multiply unit by ten, and ten by unit, add together, and set down the
sum in a line with the foregoing result. Next multiply unit by hundred, and hundred by unit, and ten
by ten; add together, and set down the result as before: and so on, with the rest of the digits. This
being done, the line of results is the product of the multiplication.’

The commentator considers this method as “difficult, and not to be learnt by dull scholars without oral
instruction.” He adds that ‘other modes may be devised by the intelligent.’
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Ancient Indian Maths

Example 16 (demonstrations)

METHOD 1

The following sheme of the process of multiplication is exhibited in Ganesas
commentary

Statement: 135, 12; Product: ?

X 1 3 5 X 2 7 6
2 1

1 1 3 5 3 6 1 8
1 1 5 4

2 2 6 0 8 6 6 8
1 6 2 0 10 4 8 8
135x 12 =1620 276 x 38 =10488

Multiply the digits of 135 by 12 from right to left.

Multiply 5 by 12 6 0

Multiply 3 by 12 36

Multiply 1by 12 1 2
1620

Multiply the digits of 135 by 12 from right to left.

Multiply 1by 12 1 2

Multiply 3 by 12 36

Multiply 5 by 12 6 0
1620
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Ganitham - (Bhascara’s Lilavaty)

Example 16 (demonstrations - continued)
METHOD 2

Statement: 135, 12; Product: ?

Multiply by Integral Parts

Multiply 135 by 4 and 8 and add the results. (as12=4+8)

12=8+4

135 135
8 4
540
1080
1620

METHOD 3

Statement: 135, 12; Product: ?

Multiply by Aliguot Parts successively

Multiply 135 by 2; and the result by 6. (as 12 =2 x 6)

12=6x2

135
2
270
6

1620
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Ancient Indian Maths

Example 16 (demonstrations - continued)

METHOD 4 (Digits of Multiplier Separated)

Statement: 135, 12; Product: ?

Multiply multiplicand by Separate Digits of the Multiplier

Multiply 135 by 2 and 1 and add the results as per place-values.

135 135
1 2
270
135
1620

METHOD 5 (Digits of Multiplicand Separated)

Statement: 135, 12; Product: ?

Multiply Separate Diqits of the Multiplicand by Multiplier

Multiply 1, 3, 5 by 12 and add the results as per place-values.

135 12 12 12
1212 12 1 3 5
6 0 12 60
36 36
12 1620
1620
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Ganitham - (Bhascara’s Lilavaty)

Example 16 (demonstrations - continued)
METHOD 6

Statement: 135, 12; Product: ?

Increase the Multiplier

Increase 12 by 8 to 20 (say).
Multiply 135 by 20 and 8 and subtract the results as per place-values.

subtract

135 135

20 8
2700
1080
1620

METHOD 7

Statement: 135, 12; Product: ?

Decrease the Multiplier

Decrease 12 by 2 (say) to 10.
Multiply 135 by 10 and 2 and add the results as per place-values.

add

135 135
10 2
270
1350
1620
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Ancient Indian Maths

METHOD 8 - Tatst’ha (multiplier is stationary)

GANESA’S gloss: Tatst’ha (multiplier is stationary)

According to the explanation of Ganesa
Cross multiplication- Set multiplier under multiplicand. Multiply unit by unit, put
the result; cross-multiply unit by ten and ten by unit: add them; ten by ten etc.

Example:

413 x 256 = ?

Set multiplier under multiplicand. 4 1 3

2 5 6

* unit by unit 6x3=18
* cross-multiply units and tens and add (6x1)+(5x3) =21
* cross-multiply units and hundreds; tens by tens; add (6x4)+(2x3)+(5x1) =35
* cross-multiply tens and hundreds and add (5x4)+(2x1) = 22
* hundreds by hundreds 2x4= 8

413 413 413 413 413

256 256 256 256 256

22 35 21 18

Starting from right put down one digit and carry the rest to the left; 105728

413 x 256 = 105728

[Can be done in ONE STEP]
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