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Problem 1. [4+6 points]

(a) Find the greatest common divisor gcd(78, 34).

(b) Find some integer numbers u, v such that 78u+ 34v = gcd(78, 34).

Problem 2. [4+6 points]

(a) Let a and n be two coprime natural numbers. Prove that there exists a natural
number u such that

au ≡ 1 (mod n).

(Hint: Use Theorem 1.1 about Euclidean algorithm.)

(b) Find all integer numbers x such that
x ≡ 1 (mod 3),

x ≡ 2 (mod 5),

x ≡ 3 (mod 8).

(Hint: Use Chinese remainder theorem.)

Problem 3. Let Fn be the n-th Fibonacci number. [4+6 points]

(a) Find the minimal prime number n > 2 such that Fn is not a prime number.

(b) Prove Cassini’s identity Fn−1Fn+1 − F 2
n = (−1)n.
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