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Vedic Mathematics | Sutras

EKADHIKENA PURVE=A

The Sutra (formula) Ekadhikena Plirvena means: “By one more than the previous
one”.

1) Squares of numbers ending in 5 :

Now we relate the sutra to the ‘squaring of numbers ending in 5’. Consider the
example 252,

Here the number is 25. We have to find out the square of the number. For the
number 25, the last digit is 5 and the 'previous’ digit is 2. Hence, ‘'one more than
the previous one’, that is, 2+1=3. The Sutra, in this context, gives the procedure
'to multiply the previous digit 2 by one more than itself, that is, by 3'. It becomes
the L.H.S (left hand side) of the result, that is, 2 X 3 = 6. The R.H.S (right hand
side) of the result is 52, that is, 25.

Thus 252 =2 X 3/ 25 = 625.

In the same way,

352= 3 X (3+1) /25 = 3 X 4/ 25 = 1225;
652= 6 X 7 / 25 = 4225;

1052= 1@GTEE/25=.11025;

1352= 13 X 14/25 = 18225;

Apply the formula to find the squares of the numbers 15, 45, 85, 125,
175 and verify the answers.
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Algebraic proof:

a) Consider (ax + b)2 = a2. x2 + 2abx + b2,
This identity for x = 10 and b = 5 becomes
(10a +5)2= a2.102 + 2. 10a .5 + 52

= a2.102 + a. 102 + 52
= (a2+a).102+ 52
= a(a+1).102+ 25.

Clearly 10a + 5 represents two-digit numbers 15, 25, 35, ------- ,95 for the
valuesa =1, 2, 3, -——---- ,9 respectively. In such a case the number (10a + 5)2is
of the form whose L.H.Sisa (a + 1) and R.H.Sis 25, thatis, a (a + 1) / 25.

Thus any such two digit number gives the result in the same fashion.

Example: 45 = (40 + 5)2, It is of the form (ax+b)2 for a = 4, x=10
and b = 5. giving the answer a (a+1) / 25
that is, 4 (4+1) /25 + 4 X5/ 25 = 2025.

b) Any three digit number is of the form ax2+bx+c for x = 10, a# 0, a, b, c = W.
Now (ax2+bx+ c) 2 = a? x4 + b2x2 + c2 + 2abx3 + 2bcx + 2cax?
= a2 x4+2ab. x3+ (b2 + 2ca)x2+2bc . x+ c2.
This identity for x = 10, ¢ = 5 becomes (a. 102+ b .10 + 5) 2
= a2.104 + 2.a.b.103 + (b2 + 2.5.a2)102 + 2.b.5.10 + 52

= a2.104 + 2.a.b.103 + (b2 + 10 a)102 + b.102+ 52

— a2.104 + 2ab.10° + b2.102+ a . 103 + b 102 + 52
= a2.104 + (2ab + a).103 + (b2+ b)102 +52
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= [ a2.102 + 2ab.10 + a.10 + b2 + b] 102+ 52
= (10a + b) ( 10a+b+1).102 + 25
= P (P+1) 102 + 25, where P = 10a+b.

Hence any three digit number whose last digit is 5 gives the same result as in (a)
for P=10a + b, the ‘previous’ of 5.

Example : 1652=(1.102+ 6 . 10 + 5) 2.
It is of the form (ax2 +bx+c)2fora =1, b =6, c =5 and x = 10. It gives the

answer P(P+1) / 25, where P =10a + b =10 X 1 + 6 = 16, the ‘previous’. The
answer is 16 (16+1) / 25 = 16 X 17 / 25 = 27225.

Apply Ekadhikena purvena to find the squares of the numbers 95,
225, 375, 635, 745, 915, 1105, 2545.

1) Vulgar fractions whose denominators are numbers ending in NINE :

We now take examples of 1 / a9, wherea =1, 2, -——-- , 9. In the conversion of
such vulgar fractions into recurring decimals, Ekadhika process can be effectively
used both in division and multiplication.

a) Division Method : Value of 1/ 19.

The numbers of decimal places before repetition is the difference of numerator
and denominator, i.e.,, 19 -1=18 places.

For the denominator 19, the purva (previous) is 1.
Hence Ekadhikena purva (one more than the previous) is 1 + 1 = 2.

The sutra is applied in a different context. Now the method of division is as
follows:
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Step. 1 : Divide numerator 1 by 20.

i.e.,, 1/20 = 0.1/2 = .,0 (O times, 1 remainder)
Step. 2 : Divide 10 by 2
i.e.,, 0.005( 5 times, O remainder )

Step. 3 : Divide 5 by 2

i.e.,, 0.05,2 ( 2 times, 1 remainder )

Step. 4 : Divide 2 i.e.,, 12 by 2

I.e.,, 0.0526 ( 6 times, No remainder )
Step.5: Divide 6 by 2

l.e.,, 0.05263 ( 3 times, No remainder )
Step. 6 : Divide 3 by 2

i.e.,, 0.05263;1(1 time, 1 remainder )
SEEPIFRFox DiVItee d “iFeg s Sh\:. 2

i.e.,, 0.052631,5 (5 times, 1 remainder )
Step. S PiVide=:5 i.e.,, 15 by 2

i.e.,, 0.0526315,7 ( 7 times, 1 remainder )
Step. 9 : Divide ;7 i.e.,, 17 by 2

i.e.,, 0.05263157 ;8 (8 times, 1 remainder )
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Step. 10 : Divide ;8 i.e.,, 18 by 2

i.e.,, 0.0526315789 (9 times, No remainder )
Step. 11 : Divide 9 by 2

i.e.,, 0.0526315789 14 (4 times, 1 remainder )

Step. 12 : Divide 4 i.e.,, 14 by 2

I.e.,, 0.052631578947 ( 7 times, No remainder )
Step. 13 : Divide 7 by 2

I.e.,, 0.052631578947,3 ( 3 times, 1 remainder )

Step. 14 : Divide 3 i.e.,, 13 by 2

I.e.,, 0.0526315789473,6 ( 6 times, 1 remainder )

SkENSE Divide, 16- JNne,, +16+Dby-52

i.e.,, 0.052631578947368 (8 times, No remainder )
Step. 16 : Divide 8 by 2

I.e.,, 0.0526315789473684 ( 4 times, No remainder )
Step. 17 : Divide 4 by 2

I.e.,, 0.05263157894736842 ( 2 times, No remainder )
Step. 18 : Divide 2 by 2

i.e.,, 0.052631578947368421 ( 1 time, No remainder )

Now from step 19, i.e.,, dividing 1 by 2, Step 2 to Step. 18 repeats thus giving

file:/lIC|{IMy%20Web%20Si tes/vedi c%20maths/vedi c%20mat...g/M athemati cs/M athemati cal Formul ae/ Sutras/sutras.html (5 of 12)12/22/2005 8:49:38 AM



Vedamu.org - Vedic Mathematics - Why Vedic Mathematics

1/ 19 = 0.052631578947368421 or 0.052631578947368421

Note that we have completed the process of division only by using ‘2’. Nowhere
the division by 19 occurs.

b) Multiplication Method: Value of 1 / 19

First we recognize the last digit of the denominator of the type 1 / a9. Here the
last digit is 9.

For a fraction of the form in whose denominator 9 is the last digit, we take the
case of 1 / 19 as follows:

For 1 / 19, 'previous’ of 19 is 1. And one more than of itis 1 + 1 = 2.

Therefore 2 is the multiplier for the conversion. We write the last digit in the
numerator as 1 and follow the steps leftwards.

Step. 1: i =
Step. 2 : 21 (multiply 1 by 2, put to left)
Step. 3 : 421 (multiply 2 by 2, put to left)
Step. 4 : 8421 (multiply 4 by 2, put to left)
Step. 5 : 168421 (multiply 8 by 2 =186,

1 carried over, 6 put to left)
Step. 6 : 1368421 ( 6 X 2 =12,+1 [carry over]

= 13, 1 carried over, 3 put to left)
Step. 7 : 7368421 ( 3 X 2, = 6 +1 [Carryover]
= 7, put to left)

Step. 8 : 147368421 (as in the same process)
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Step. 9 : 947368421 ( Do — continue to step 18)
Step. 10 : 18947368421

Step. 11 : 178947368421

Step. 12 : 1578947368421

Step. 13 : 11578947368421

Step. 14 : 31578947368421

Step. 15 : 631578947368421

Step. 16 : 12631578947368421

Step. 17 : 52631578947368421

Step. 18 : 1052631578947368421

Now from step 18 onwards the same numbers and order towards left continue.
Thus 1/ 19 = 0.052631578947368421
It is interesting to note that we have

1) not at all used division process

i) instead of dividing 1 by 19 continuously, just multiplied 1 by 2 and continued
to multiply the resultant successively by 2.

Observations :

a) For any fraction of the form 1 / a9 i.e.,, in whose denominator 9 is the digit in
the units place and a is the set of remaining digits, the value of the fraction is in
recurring decimal form and the repeating block’s right most digit is 1.

b) Whatever may be a9, and the numerator, it is enough to follow the said
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process with (a+1) either in division or in multiplication.

c) Starting from right most digit and counting from the right, we see ( in the
given example 1 / 19)

Sum of 1st digit + 10th digit = 1 +8 =9

Sum of 2nd digit + 11th digit = 2+ 7 =9

Sum of 9th digit + 18th digit = 9+ 0 = 9

From the above observations, we conclude that if we find first 9 digits,
further digits can be derived as complements of 9.

1) Thus at the step 8 in division process we have 0.0526315,7 and next step. 9
gives 0.052631578

Now the complements of the numbers
0,5,2,6,3,1,5,7,8from?9
9,4,7, 3,6, 8, 4, 2, 1 follow the right order

i.e.,, 0.052631578947368421

Now taking the multiplication process we have

Step. 8 : 147368421

Step. 9 : 947368421

Now the complements of 1, 2,4, 8, 6, 3,7, 4, 9 from9
i.e.,, 8,7,5,1, 3, 6, 2,5, 0 precede in successive steps,
giving the answer.
0.052631578947368421.

d) When we get (Denominator — Numerator) as the product in the multiplicative
process, half the work is done. We stop the multiplication there and mechanically
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write the remaining half of the answer by merely taking down complements from
9.

e) Either division or multiplication process of giving the answer can be put in a
single line form.

Algebraic proof :
Any vulgar fraction of the form 1 / a9 can be written as

1/a9=1/((a+1)x-1)wherex =10

1

(a+1) x[1-1/(a+1)x ]

1
= [1-1/(a+1)x]-1
Fa- £%:--) ¢
1
- [1 + 1/(a+1)x + 1/(a+1)X°+ --—-momee- ]
(a+1)x
= 1/(a+1)x + 1/(a+1)2x2 +1/(a+1)3x3+ ---- ad infinitum

1071 (1/(a+1))+107%(1/(a+1)%)+103(1/(a+1)>) + ---ad infinitum
This series explains the process of ekadhik.

Now consider the problem of 1 / 19. From above we get

1/19 = 107 (1/(1+1)) + 107% (1/(1+1)%) + 107 (1/(1+1)>) + ----
( since a=1)

= 107! (1/2) + 102 (1/2)% + 1073 (1/3)® + —--m-m-—-
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10 (0L5) 10 25(0.25) 10, er Dt -~ e
= 0.05 + 0.0025 + 0.000125 + 0.00000625+ - - - - - - -

= 0.052631 - -™== - -=

Examplel :
1. Find 1 / 49 by ekadhikena process.
Now ‘previous’ is 4. ‘One more than the previous’ is 4 + 1 = 5.

Now by division right ward from the left by ‘5’.

1/49 = 40------------ (divide 1 by 50)
=.02--------- (divide 2 by 5, O times, 2 remainder )
= 02,0==- - - - -- (divide 20 by 5, 4 times)
=.0204 - - - ---- ( divide 4 by 5, O times, 4 remainder )
= .0204,40 -- - -- - ( divide 40 by 5, 8 times )
= .020408 - - - - - (divide 8 by 5, 1 time, 3 remainder )
= .02040831 - - - -(divide 31 by 5, 6 times, 1 remainder )
= .0204081, 6 ------- continue

= .02040816,3325,61530611125,254,4448 - -- - - - -

On completing 21 digits, we get 48
i.e.,,Denominator - Numerator = 49 — 1 = 48 stands.

i.e, half of the process stops here. The remaining half can be obtained as
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complements from 9.
Thus 1/ 49 = 0.020408163265306122448

979591836734693877551

Now finding 1 / 49 by process of multiplication left ward from right by 5, we get

4/ I T L E N L e mu — I 1

i.e.,,Denominator — Numerator = 49 — 1 = 48 is obtained as 5X9+3

( Carry over ) = 45 + 3 = 48. Hence half of the process is over. The remaining
half is automatically obtained as complements of 9.

Thus 1 /49 = ——————mmemeev 979591836734693877551
= 0.020408163265306122448

979591836734693877551
Example 2: Find 1 / 39 by Ekadhika process.

Now by multiplication method, Ekadhikena purvais 3 +1 =4
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S R . -5641

==l Al B ZE o O St Bl ,25641

e S, S L VIS 1025641

Here the repeating block happens to be block of 6 digits. Now the rule predicting
the completion of half of the computation does not hold. The complete block has
to be computed by ekadhika process.

Now continue and obtain the result. Find reasons for the non—applicability of
the said ‘rule’.

Find the recurring decimal form of the fractions 1 /7 29, 1 / 59,
1/769,1/7 79, 1/ 89 using Ekadhika process if possible. Judge whether
the rule of completion of half the computation holds good in such cases.

Note : The Ekadhikena Purvena sutra can also be used for conversion of vulgar
fractions endinginl1, 3, 7suchas1/11,1/21,1/31----,1/13,1/ 23, - - -
-, 1/7,1/17, - - - - - by writing them in the following way and solving them.

3 4
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Vedic Mathematics | Upa-Sutras anurupyena

ANURUPYENA

The upa-Sutra '‘anurupyena’ means ‘proportionality’. This Sutra is highly useful to
find products of two numbers when both of them are near the Common bases i.e
powers of base 10 . It is very clear that in such cases the expected '‘Simplicity ' in
doing problems is absent.

Example 1: 46 X 43

As per the previous methods, if we select 100 as base we get

46 -54 This is much more difficult and of no use.
43 -57

Now by ‘anurupyena’ we consider a working base In three ways. We can solve the
problem.

Method 1: Take the nearest higher multiple of 10. In this case it is 50.

Treat it as 100 / 2 = 50. Now the steps are as follows:

1) Choose the working base near to the numbers under consideration.
I.e., working base is 100 / 2 = 50

i) Write the numbers one below the other

I.e. 4 6
Vi ]

i) Write the differences of the two numbers respectively from 50

against each number on right side

l.e. 46 -04
43 -07

IV) Write cross-subtraction or cross- addition as the case may be under
the line drawn.
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46 -04
43 -07
(46 -7 or
(43-4)
=34

Vv) Multiply the differences and write the product in the left side of the
answer.

46 -04
43 -07

39 /-4x-7
= 28
vi) Since base is 100 / 2 = 50, 39 in the answer represents 39X50.

Hence divide 39 by 2 because 50 = 100/ 2

Thus 39 = 2 gives 19% where 19 is quotient and 1 is remainder . This 1 as
Reminder gives one 50 making the L.H.S of the answer 28 + 50 = 78(or

Remainder %2 x 100 + 28 )
l.,e. R.H.S 19 and L.H.S 78 together give the answer 1978 We represent it as

46 -04
43 -07

2) 39 / 28

19% / 28

=19/ 78 = 1978

Example 2: 42 X 48.

With 100 / 2 = 50 as working base, the problem is as follows:

42 -08
48 -02
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2) 40 / 16

20 / 16

42 x 48 = 2016

Method 2: For the example 1: 46X43. We take the same working base 50. We
treat it as 50=5X10. i.e. we operate with 10 but not with 100 as in method

now
46 -04
43 -7

(46 -7 or f-4 %-7

(43-4)

= 39 =8
39 x5 5
+2

icarried over)
(195 +2)/8 = 1978
[Since we operate with 10, the R.H.S portion shall have only unit place .Hence

out of the product 28, 2 is carried over to left side. The L.H.S portion of the
answer shall be multiplied by 5, since we have taken 50 = 5 X 10.]

Now in the example 2: 42 x 48 we can carry as follows by treating 50 =5 x 10

42 -3

48 -2

40 /46

¥ 5

200 /15 = 2016

Method 3: We take the nearest lower multiple of 10 since the numbers are 46

and 43 as in the first example, We consider 40 as working base and treat it as 4 X
10.
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Since 10 is in operation 1 is carried out digit in 18.

Since 4 X 10 is working base we consider 49 X 4 on L.H.S of answer i.e. 196 and 1
carried over the left side, giving L.H.S. of answer as 1978. Hence the answer is

1978.

We proceed in the same method for 42 X 48

42 oz
43 0s working base 4x10 =40

50 [ 46

since 10 s in operation

¥ 4
EEIEI/1E = 2016

Let us see the all the three methods for a problem at a glance

Example 3: 24 X 23

Method - 1: Working base = 100/ 5 = 20

24 04
23 03

5) 27/ 12

SN2 =Rk = 552

[Since 2/50f100is2 /5 x 100 = 40 and 40 + 12 = 52]

Method - 2: Working base 2 X 10 = 20
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24 04

23 03

2 12 itis more convenient than
bt method-1 Gussthe reason

2
54 ff12 = 552

Now as 20 itself is nearest lower multiple of 10 for the problem under
consideration, the case of method — 3 shall not arise.

Let us take another example and try all the three methods.
Example 4: 492 X 404

Method - 1 : working base = 1000 / 2 = 500

492 -008
404 -096

23964 | 768 since 1000 is in operation

198 / 768 = 198768

Method 2: working base = 5 x 100 = 500

492 002
404  -098
206 /.68

s
1880 ;f?ae = 1987683

Method - 3.
Since 400 can also be taken as working base, treat 400 = 4 X 100 as
working base.

Thus
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497 092
404 004  since 100 isin operation

496 [ 468
X 4
1994/ 468 = 108768

No need to repeat that practice in these methods finally takes us to work out
all these mentally and getting the answers straight away in a single line.

Example 5: 3998 X 4998
Working base = 10000 / 2 = 5000

3998 -1002
4998 -0002

2) 3996 / 2004 since 10,000 is in operation

1998 / 2004 = 19982004

or taking working base = 5 x 1000 = 5,000 and

2953 -1002
4903 -0002  since 2 s carried out
2906 ~004
a5
199380 / ~004 = 19982004

What happens if we take 4000 i.e. 4 X 1000 as working base?

3998 0002
4998 0998 Since 1000 is an operation
4996 / 1996

As 1000 is in operation, 1996 has to be written as ;996 and 4000 as base, the
L.H.S portion 5000 has to be multiplied by 4. i. e. the answer is
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4995 1956
X 4

19952 /EII:IIl = 19922004

A simpler example for better understanding.

Example 6: 58 x 48
Working base 50 = 5 x 10 gives

Eil I

43 2

56 | 4B
¥ 5

280 / (B =280/4= 2784

Since 10 is in operation.

Use anurupyena by selecting appropriate working base and method.

Find the following product.

1. 46 x 46 LR Th. <its [A 3. 54 x45
4. 18 x18 5.62x48 a2 29250
7. 47 X 96 8. 87965 x 99996 9. 49x499

10. 389 x 512

3 4
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Vedic Mathematics | Nikhilam Navatas'caramam Dasatah

NIKHILAM NAVATAS’CARAMAM DASATAH

The formula simply means : “all from 9 and the last from 10”

The formula can be very effectively applied in multiplication of numbers, which are
nearer to bases like 10, 100, 1000 i.e., to the powers of 10 . The procedure of
multiplication using the Nikhilam involves minimum number of steps, space, time
saving and only mental calculation. The numbers taken can be either less or more
than the base considered.

The difference between the number and the base is termed as deviation. Deviation
may be positive or negative. Positive deviation is written without the positive sign
and the negative deviation, is written using Rekhank (a bar on the number). Now
observe the following table.

Number Base Number — Base Deviation
- 10 14 - 10 4
8 10 8- 10 2 0r 2
97 100 97 - 100 .03 or 03
112 100 112 - 100 12
993 1000 993 - 1000 -007 or 007
1011 1000 1011 - 1000 011

Some rules of the method (near to the base) in Multiplication

a) Since deviation is obtained by Nikhilam sutra we call the method as Nikhilam
multiplication.

Eg : 94. Now deviation can be obtained by ‘all from 9 and the last from 10’ sutra i.
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e., the last digit 4 is from 10 and remaining digit 9 from 9 gives 06.

b) The two numbers under consideration are written one below the other. The
deviations are written on the right hand side.

Eg : Multiply 7 by 8.

Now the base is 10. Since it is near to both the numbers,

-

we write the numbers one below the other. 8

Take the deviations of both the numbers from

the base and represent '
iy

Rekhank or the minus sign before the deviations 8 2

or 7 -3

8 -2

or remainders 3 and 2 implies that the numbers to be multiplied are both less
than 10

c) The product or answer will have two parts, one on the left side and the other on
the right. A vertical or a slant line i.e., a slash may be drawn for the demarcation
of the two parts i.e.,

a (e
Era, BT
(or)

d) The R.H.S. of the answer is the product of the deviations of the numbers. It
shall contain the number of digits equal to number of zeroes in the base.

Ife., 3T
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2 A

/ (3%x2) =6
Since base is 10, 6 can be taken as it is.

e) L.H.S of the answer is the sum of one number with the deviation of the other. It
can be arrived at in any one of the four ways.

1) Cross-subtract deviation 2 on the second row from the original
number 7 in the first row i.e., 7-2 = 5.

i) Cross—subtract deviation 3 on the first row from the original
number8 in the second row (converse way of (i))
i.e.,8-3=5

1) Subtract the base 10 from the sum of the given numbers.
i.,e.,, (7 +8)—-10=5

Iv) Subtract the sum of the two deviations from the base.
i,e.,,10-(3+2)=5

Hence 5 is left hand side of the answer.

Thus 7 3
8 2
5 /

Now (d) and (e) together give the solution

V) 7
SRR R
5/ 6 56

f) If R.H.S. contains less number of digits than the number of zeros in the base,
the remaining digits are filled up by giving zero or zeroes on the left side of the R.
H.S. If the number of digits are more than the number of zeroes in the base, the
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excess digit or digits are to be added to L.H.S of the answer.
The general form of the multiplication under Nikhilam can be shown as follows :

Let N; and N, be two numbers near to a given base in powers of 10, and D4 and

D, are their respective deviations from the base. Then N; X N, can be represented
as

M 4 D4
Mo Do

I:N1+DE:I or D1 X DE
(Fosaly)

Case (i) : Both the numbers are lower than the base. We have already considered
the example 7 x 8 , with base 10.

Now let us solve some more examples by taking bases 100 and 1000 respectively.

Ex. 1: Find 97 X 94. Here base is 100. Now following the rules, the working is as
follows:

a7 03

o4 H]a

(97 -06) or /3 X5
(94 - 03)

Ex. 2: 98 X 97 Base is 100.

oa 0z
o7 03

(@5-03) or /2 X 3
(97 - 02)
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Ex. 3: 75X95. Base is 100.

fh= 25

95 05
(79 -05) ar 25 X5 = 70MZ5(0bsere rule-f)
(95 - 248) = [FO0+1258=7125

Ex. 4: 986 X 989. Base is 1000.

a6 014
925 a11

(956 - 14) or, /14 X 11 = 975/154 =975154
(999 - 14)

Ex. 5: 994X988. Base is 1000.

004 006
e 017z

(994 - 12) or/ B X 12 = 982/072 { rule-T)
(998 - 06) = 932072

Ex. 6: 750X995.

750 2580
005 00s

750 - 005) or /250 X 5
(995 - 250)

745/ 250 { rule-f)
746250

Case (ii) : Both the numbers are higher than the base.

The method and rules follow as they are. The only difference is the positive
deviation. Instead of cross — subtract, we follow cross — add.
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Ex. 7: 13X12. Base is 10

1.3 03
12 oz
(12 +0Z) or 2 X2 = 158% = 1566
(12 +03)
Ex. 8: 18X14. Base is 10.
18 ag
14 04
(18 + 06} ot BRI == N
(14 + 03 (fule - f 2 carry over)
= 252
Ex. 9: 104X102. Base is 100.
104 04
102" =02
106 /4x2 = 10608 (rule -1)
Ex. 10: 1275X1004. Base is 1000.
1275 275
1004 004
1279 / 275x4 = 1279/ ;100 (rule - f)
= 1280100

Case (iil ): One number is more and the other is less than the base.

In this situation one deviation is positive and the other is negative. So the product
of deviations becomes negative. So the right hand side of the answer obtained will
therefore have to be subtracted. To have a clear representation and understanding
a vinculum is used. It proceeds into normalization.

Ex.11: 13X7. Base is 10
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13 03
7 03

(13-03y or 3¥3 = 10/0 =100-9 =91
(7 + 03]

Note : Conversion of common number into vinculum number and vice versa.

EE".

98 =100 -2 =102
196 = 200 -4 = 204

32 =30-2

Il
N
o

145 = 140 — 5 = 135
322 = 300 — 22 = 278. etc

The procedure can be explained in detail using Nikhilam Navatascaram Dasatah,
Ekadhikena purvena, Ekanyunena purvena in the foregoing pages of this book.]

Ex. 12: 108 X 94. Base is 100.

108 as

94 06
(108 -06) or /" BXEB = 102 /48 = 10162
(94 +08) [ Since the complement

of 43 1552 - base 10)

Ex. 13: 998 X 1025. Base is 1000.
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998 ooz
1025 025
(995 - 25} or 2 X 25 =1023 050 = 1022950
(1025 + 2} { Since the complement
of 50 5 950 for the
brase 1000

Algebraic Proof:
Case (1i):
Let the two numbers N1 and N2 be less than the selected base say x.

N, = (x-a), N, = (X-b). Here a and b are the corresponding deviations of the
numbers N; and N, from the base x. Observe that x is a multiple of 10.

Now N; X N, = (x-a) (x-b) = x.x — x.b— a.x + ab

=X (X—-—a—Db) + ab. [rule —e(iv), d ]

=X [(x —a) — b] + ab = x (N;—b) + ab[rule—e(i),d]
or =Xx[(x—-Db)—-a] =x(N,—a) + ab. [rule —e (ii),d]

X (Xx —a — b) + ab can also be written as

X[(x—a) + (X —b) —x] + ab = X[N;+N, — x] + ab [rule — e(iii),d].

A difficult can be faced, if the vertical multiplication of the deficit digits or
deviations i.e., a.b yields a product consisting of more than the required digits.
Then rule-f will enable us to surmount the difficulty.

Case (1) :

When both the numbers exceed the selected base, we have N; = X + a, N, = x +

b, X being the base. Now the identity (x+a) (x+b) = x(x+a+b) + a.b holds good,
of course with relevant details mentioned in case (i).
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Case (i) :

When one number is less and another is more than the base, we can use (x-a)(Xx
+b) = x(x—a+ b)—ab. and the procedure is evident from the examples given.

Find the following products by Nikhilam formula.
1) 7 X4 2) 93 X 85 3) 875 X 994
4) 1234 X 1002 5) 1003 X 997 6) 11112 X 9998

7) 1234 X 1002 8) 118 X 105

Nikhilam in Division

Consider some two digit numbers (dividends) and same divisor 9. Observe the
following example.

1) 13 = 9 The quotient (Q) is 1, Remainder (R) is 4.

SINEESEN 113w (F

9

4
1)) 34 +9,Qis3,Ris 7.
i) 60-+9,Qis 6, Ris 6.
iv) 80+9,Qis8,Ris 8.

Now we have another type of representation for the above examples as given
hereunder:

1) Split each dividend into a left hand part for the Quotient and right - hand part
for the remainder by a slant line or slash.

EgQ. 13as 1/ 3, 34as3/4, 80as8/0.
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i) Leave some space below such representation, draw a horizontal line.

Eg. 1/3 3/4 8/0

i) Put the first digit of the dividend as it is under the horizontal line. Put the same
digit under the right hand part for the remainder, add the two and place the sum i.
e., sum of the digits of the numbers as the remainder.

Eg.
1/3 3/4 8/0
1 3 8
1/74 Sp7sl 8/8

Now the problem is over. i.e.,
13+-9¢qgivesQ=1,R=14
34 -9givesQ=3,R=7
80 +9givesQ=8,R=38

Proceeding for some more of the two digit number division by 9, we get

a) 21 +9 as
9) 2/ 1 i.,e Q=2, R=3
2
2N
b) 43+ 9 as
9) 4 / 3 e Q=4 R =.
4
il i

The examples given so far convey that in the division of two digit numbers by 9,
we can mechanically take the first digit down for the quotient — column and that,
by adding the quotient to the second digit, we can get the remainder.
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Now in the case of 3 digit numbers, let us proceed as follows.

i)
9 ) 104 (11 9 )10 / 4
99 1/ 1
s = p T
5 11/ 5
i)
Oyw212 (23 Or) T DAY
207 2/ 3
as i
5 R2_/ 5
iii)
9 ) 401 (44 9. )~'40.,7 1
396 4/ N4
as Sl e
5 44 / 5

Note that the remainder is the sum of the digits of the dividend. The first digit of
the dividend from left is added mechanically to the second digit of the dividend to
obtain the second digit of the quotient. This digit added to the third digit sets the
remainder. The first digit of the dividend remains as the first digit of the quotient.

Consider 511 = 9
Add the first digit 5 to second digit 1 getting 5 + 1 = 6. Hence Quotient is 56. Now
second digit of 56 i.e., 6 is added to third digit 1 of dividend to get the remainder i.
e, 1+6=7
Thus
9) 51/ 1
5/ 6
56 “/~T
Qis56, Ris 7.

Extending the same principle even to bigger numbers of still more digits, we can
get the results.
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Eg : 1204 = 9

1) Add first digit 1 to the second digit 2. 1 + 2 =3

i) Add the sec