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Exercise 13. Let a be an integer > 0 with decimal representation

a = a0 + a1 · 10 + a2 · 10
2 + . . .+ ak · 10

k (0 ≤ ai ≤ 9).

Show that

a ≡ a0 − a1 + a2 − . . .+ (−1)kak (mod 11).

Exercise 14. Show for an integer a:

(a) a ≡ 0 (mod 2) =⇒ a
2 ≡ 0 (mod 4).

(b) a ≡ 1 (mod 2) =⇒ a
2 ≡ 1 (mod 8).

Exercise 15. Show:

(a) If p is a prime number 6= 2, then p ≡ 1 or 3 (mod 4).

(b) If p is a prime number 6= 2, 3, then p ≡ 1 or 5 (mod 6).

Exercise 16. Determine all solutions of the following congruences:

(a) 2x ≡ 1 (mod 19);

(b) 3x ≡ 1 (mod 19);

(c) 4x ≡ 6 (mod 18);

(d) 20x ≡ 984 (mod 1984).
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