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Kuttaka: proof

We give below the justification of the kuttaka's method.
Consider the equation: 8y = 29x + 4

Dividend(bhajya) = 29, Divisor(hara) = 8, ksepaka(constant) = 4

Dividend | Divisor | Quotient | Remainder
29 8 3 5
8 5 1 3
5 3 1 2
3 2 1 1
Valli:
Place the quotients, constant and zero in a column.
313 44(=y)
141 12 12(=x)
11 8 8
111 4 4
4114 4
01| O
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Kuttaka: proof

The equation is:

8Y=29X+4

8Y1 = 5X+ 4 where Y1 = Y- 3X
3Y:1 =5X1 +4 where X1 = X—-1Y;
3Y2 = 2X1 + 4 where YQ = Y1 — 1X1
Yo = 2X5 + 4 where Xo = X; — 1Y,
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Kuttaka: proof

The equation is:

8Y=29X+4

8Y1=5X+4 | Yi=Y-3X Y=Y1+3xX
5X1=3Y1 -4 | X3=X-1Y; X=X1+1xY;
3Yo=2X1+4 | Yo=Y —1X; | Yi=Ya+1xX]
2Xo =Yy —4 Xo=X1—-1Y5 | X1 =Xo+1%x Yy

Let Xo=0. So Yy =4

Y=Y1+3xX Y=8+3*x12=44
X:X1—|-1*Y1 X=4+1%x8=12
Yi=Yo+1xX1 | YI=4+1%x4=28
Xi=Xo+1xYy | X1 =0+1%x4=4
Yo =4 Yo, =4

X2:0 X2:O
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General Proof

Let the equation be ay = bx+ cwith b > a > 0

Let b=agq1 +n

Hence, ay = (ag1 + n)x+ ¢
ie, aly—q1x) = nx+c
Let y— gix=X;

Hence aX; — c= nx

Let a=ngs+r

Hence (rigas + r2) X1 — c = nx
or, X1 =n(x—qX1)+c¢
Let x— go X1 = X5

Hence nX; = nXs + ¢
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General Proof ... Contd

Continuing in this way,
-1 Xk = nXe—1 + (—1)*1c, where
Xk = Xk—2 — QX1

Finally, we stop when r, = 1.

Now let X, =0 in
rrn1Xn = rmXn_1+ (—1)(n —1)c

Then we have,
Xn_1 = (—1)"C
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General Proof ... Contd

Substituting the values of X; we in fact end up creeping up as
shown below.

y q1
X a2
X1 as

Xpn—3 Qn—1 Xp—3 = (gn—1*Xp—2+C

Xpn—2 Qn Xp—2 = qpn*x Cc+0
Xp—1 C
Xn 0
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General Proof ... Contd

The solution we get is for ax+ ¢ = by, if there are even number of
quotients (rows).

But if there are odd number of rows, this is the solution for
ax— c= by.

Now,
alb—x)+c=ab—ax+c=ab— (by+c)+c=bla—y)

Hence, (b — x,a — y) is the solution of ax+ ¢ = by.

This justifies Bhaskaracharya's corollory for handling odd number
of quotients.
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