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Give reasons for all answers.

Problem 1 Use the principle of mathematical induction to show that(
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Problem 2 Find the greatest common divisor of 326 and 78, and find integers
x and y such that gcd(326, 78) = 326x + 78y.

Problem 3 State the Chinese Remainder Theorem for three congruences and
use it to solve the following system of congruences

x ≡ 1 mod 3
x ≡ 2 mod 5
x ≡ 3 mod 7

Problem 4 Compute 232 mod 37 both by repeated squaring and by the help
of Fermat’s Little Theorem. (For the second method use that 236 = 24232.)

Problem 5 Prove that
√

5 is an irrational number.


