MATH 467 FACTORIZATION AND PRIMALITY
TESTING, FALL 2025, PROBLEMS 2

Return by Monday Sth September

For elements of Z we use the notation a|b to mean that there is a ¢ € Z
such that b = ac. 1. Let a, b, c € Z. Prove each of the following.

(i) ala.

(ii) If alb and b|a, then a = +b.

(iii) If a|b and b|c, then alc.

(iv) If ac|bc and ¢ # 0, then alb.

(v) If a|b, then ac|bc.

(vi) If a|b and alc, then a|bx + cy for all z,y € Z.

2. Prove that if n is odd, then 16|n* — 1.

3. Find all solutions z, y € Z to the equation % — y? = 195.

4. Show that if ad — be = +1, then ged(a + b, ¢+ d) = 1.

5. The Fibonacci sequence (1202) is defined iteratively by Fy = 0,
Fi=1Fpy=F,+F_ (n=123,..).

(i) Show that if m, n € N satisfy m|F,, and m|F,, 1, then m = 1.
(ii) Prove that
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= 1.6180339887498948482045868343656 . . . .



