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Problem 1 (24 points)
Let a and b be any pair of positive integers.

(a) [8 points] Show that 2¢ — 1 = 27m(@) — 1 (mod (2° — 1)),
where rem(a, b) is the remainder obtained in the Division Theorem when a is divided by b.

Hint: You may use the fact that for any real-valued x and any positive integer k, = —
1 divides z* — 1.

(b) [16 points] Show that ged(2¢ —1,2° — 1) = 2&°d(@b) 1,
Hint: You may use part (a).
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