Problems 04

Due: Friday, 2 October 2026 before 23:59 ET

P4.1. Let k, m, and n be integers satisfying k > 1and m > n > 0. Use the Euclidean
algorithm to prove that ged(k™ — 1, k" — 1) = kged(mn) _ 1,

P4.2. i. Let m be an integer. Confirm that m? =0 mod 3 or m?> =1 mod 3.

ii. Let p be a prime integer such that p > 5. Prove that p? + 2 is reducible.

P4.3. i. Consider the integer
k
m:= Y d;10/
Jj=0
where k is a nonnegative integer and, for each j, t}}ce integer d; satisfies 0 < d; < 9.
Show that 11 divides m if and only if 11 divides ijo(—l)j d;.

ii. Using part i, determine if 11 divides 91 827 263.
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