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Chapter Description

« Chapter outline
1.4 Greatest Common Divisors (GCD)
1.5 Least Common Multiples (LCM)
 AIms
— Able to determine whether the set of integers are
pairwise or relatively prime
— Able to find GCD using prime factorization
— Able to find the least common multiple of two integers
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Greatest common divisor (GCD)

Definition 1.4 : Greatest common divisor

Let a, b, k and d be positive integers
« Ifk|a andk| b, then k is the common divisor of a and b.

 Ifdisthe largestk, d is the greatest common divisor (GCD) of a
and b

d = gcd (a, b).
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Relative prime

Definition 1.5 : Relative prime

Let a and b be positive integers.
If GCD(a,b)=1, then a and b are relatively prime
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GCD using prime factorization

Theorem 1.4

If the prime factorizations of the integers a and b are:

b b
a=prpr...pand b= p2px..p>

n
Then GCD (a, b) is given by:

GCD(a’ b) _ plmin(al,bl) ;nin(az,bz) min(a, ,b,)

LN I n
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GCD using prime factorization (Example)

Determine GCD(8,20)

8 = 23

20 = 24X 5

GCD(8,24)= 2min(3,2)  gmin(0,1)
= 2% x 5°
=4x1
=4
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Least common multiple (LCM)

Definition 1.5 : Least common multiple

Let a, b, k and d be positive integers
« Ifalk andb |k, then ks the common multiple of a and b.

« Ifdisthe smallest k, then d is the least common divisor (LCM) of a
and b

d =LCM (a, b).
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LCM using prime factorization

Theorem 1.4

If the prime factorizations of the integers a and b are:

bn

p - pn and b pl " pn
Then LCM(a, b) Is given by:

LCM(a b) — max(al b;) max(a2 b2) prr]nax(a b))
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LCM using prime factorization (Example)

Determine LCM(8,20)

8 =23

24 = 2% X 5

LCM(8,24)= 2max(3,2) x 5max(0,1)
=23 x 51
=8X%5
= 40
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Find LCM from the GCD

Theorem 1.5

If a and b are two positive integers, then

ab = GCD(a, b) - LCM(a, b)
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Find LCM from the GCD: Example

Given GCD(8,20)=4, then determine LCM(8,20)

ab = GCD(a, b) - LCM(a, b)
8-20=4-LCM(a, b)
LCM(a, b) = 160/4
=40
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