CSC165H1, LEC5101 TerM TeEsT 3—SAMPLE SOLUTIONS

Question 1. [4 marks] GCD

Recall the following facts about gcd and divisibility:

Vm,n e INT, gcd(m, n) € NT Aged(m, n) | mAged(m,n) | nAVde NT,d|mAad|n=d<ged(mn) (cepl)

"a"m,.,ﬂ,geN*,(glmﬁglﬂﬁVdE]N*,d|mhd|n:‘:d£g]=>g=gcd{m,n} (cep2)
VY, nd,s,teZ,d|mnand|n=d|sm+tn (c)
Yd,neIN",d|n=4d<mn (B)

Prove that Yk € IN, gcd(9k + 11,4k +5) = 1.

Use only the facts about gcd and divisibility provided in this question—if you want to use any other property of ged or
divisibility in your answer, you must prove it first.

MINIMAL SoLUuTION

Let k € IN.

By (c), gcd(9k + 11,4k +5) | (-4)- (9k+11)+9-(4k+5) = -36k —-44 + 36k +45 =1
(- gcd(9k + 11,4k +5) |9k + 11 and gcd(9k + 11,4k +5) | 4k + 5, by (ccpl)).
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