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1. Calculate (1552303,233927) and find integers m and n such that

(1552303, 233927) = 1552303m + 233927n.

2. Let a and b be natural numbers and d = (a, b).

(a) Show that d is the smallest element of the set

{ma+nb:m,n € Z}NN,

(b) Suppose there are integers m and n such that ma + nb = 1. Deduce that (a,b) = 1.

3. (a) Compute the solution set of the simultaneous equations

x =2 (mod 3),
x =5 (mod 7),
x =8 (mod 11)

by applying the Chinese remainder theorem twice.

(b) What are the last two digits of the number 49'? [Hint: We want to compute
the number 49'° (mod 100). Note that 100 = 25 x 4.]

4. (a) Show using Fermat's little theorem that 63 and 341 are not prime numbers.
[Hint: 62 = 6.10 4+ 2, 340 = 3.113 + 1 and

1 =2° (mod 63), 1 =56 (mod 341).]

(b) Show using Fermat's little theorem that 561 and 32769 are not prime numbers.

(c) Let p be a prime number. Show using Fermat's little theorem that
(a+b)P = (a? + V) (mod p).

(d) Compute
(374357 4 7420111273709 (1164 3709).

[Hint: 3709 is a prime number.]



