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Solving congruence equations
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Euclidean Algorithm

Our main purpose in learning it:

How it works:

1. Start with two (usually positive) integers a, b. Call the larger one r0, the smaller r1.
2. Iterate the division algorithm:

• Divide r0 by r1—that is, find integers q1 and r2 (Note: 0 § r2 † r1) so that

r0 “ q1r1 ` r2

• Shift roles r1 into the former role of r0, r2 into the former role of r1, and repeat, using the
division algorithm to find q2 and r3. (Note: 0 § r3 † r2.)

r1 “ q2r2 ` r3

We continue to shift roles of the rj and repeat. This process produces a strictly decreasing
sequence

r0, r1, r2, . . . , rn

until a remainder, call it rn`1, finally is zero, which is our stopping criterion.

Example 1:

Perform the Euclidean algorithm with a “ 276, b “ 324.

See website https://www.extendedeuclideanalgorithm.com/calculator.php.

4

Youuse it to determine godlab

hepatdly

do
division

f

tofind god1276,324
Startby labeling largernumber ro smaller r

ro 324 r 276

ro r of Notes
Callmyremainder r 48324 276 I t 48
Anydivisor of twooutof three
in list ro r r is a divisor

of all three
r s r

lI



I

276 48 5 t 36 Notes

r Call r 3G
r r 3

Anydivisor of twooutofthree

E
advisor

r L r
v

48 It 12

f
ry 12

L

gcd
36 12 E t I

lastnonzero remainder

112



MATH 251 Notes

Example 2:

Perform the Euclidean algorithm with a “ 4312, b “ 585.
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Extended Euclidean Algorithm

Our main purpose in learning it:
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