1. (a) Prove that ged(m,0) = m for all integers m = (.
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(b) Prove that ged(m,n) = ged(n, m mod n) for all positive integers m and n.
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{¢) Which important theorem, proved in class, do the above facts help to prove?
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2. (a) State the Division Algorithm.
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(b) Show that an integer n is not even if and only if there exists an integer £ such that
n=2k+1.
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(c) Suppose that there exists an integer k such that n = 12k + 5. Must it be true that
ged(n, 12) = 17
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3. (a) Find all solutions (if any) of the linear system

z =44 (mod 105)
x=17 (mod 81).
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. (a) Prove or provide a counterexample: For all positive integers m and n,

ged(m + 2n, 3n) = ged(m, n).
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(b) Prove or provide a counterexample: If ged(a, b) = 1, then ged(b, ¢} = 1 if and only if
ged{a, c) = 1.
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5. (Bonus)

(a) Let a, be the sequence recursively defined by

{a.1=2
apr = a; —ag+ 1 (k> 1)
Show that a, = 1+ ]/, a; for every X M2 2.
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(b) Show that ged(ay, a,,) = 1 for all pesitive integers m and n such that m # n.
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