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The Highest Common Factor

Definition

The highest common factor of two integers a and nis the largest
number g such that q | aand q | n. We write hef(a, n) = g or
ged(a, n) = q.

Exercise

Give an algorithm to calculate hef(a, n) given arbitrary natural numbers
aandn.
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N
Euclid’'s Theorem

@ We want to find hef(a, n) (assume a > n)
@ Recalla=ngy + ry
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N
Euclid’'s Theorem

We want to find hef(a, n) (assume a > n)
Recall a = ngy +(r) &
Write
hlanh|n= h|nr
Converselyc|nAnc|rn=rc|a — hc&(’w, V‘X
Let’s find n = r1q2 +@7 +7 < \
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Numerical Example
21394 ° g2

992 T 19§

hef(951, 213) /s6 =90
= 2137+ 99
= 99-,2-}/5’
P TA -,L?
= 9/ +6
= 61 +3
:E.Z +0
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The process

MCF(&\,VW \ azn

a=0q +n (1)
n=rgs+r (2)
—
ry = nQgs+r3 (3)
7o = r5Ga + s (4)
-2 =I-1Gn € In (5)
n—1 = mQn+1 (6)
=
s
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Closure

@ Euclid’s algorithm finds hcf(a, b) given aand b

Exercise
Review the slides and write pseudo-code for Euclid’s algorithm.
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