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Problem 3.1: proof by contradiction (2 points)

The equation 2x2 + 2x− 1 = 2y2 has no solution for integer numbers x, y ∈ Z.

Problem 3.2: proof by induction (4 points)

Let n ∈ N be a natural number with n ≥ 1. Prove that the following holds:

12 + 32 + 52 + . . . (2n− 1)2 =

n∑
k=1

(2k − 1)2 =
2n(2n− 1)(2n+ 1)

6

Problem 3.3: reflexive, symmetric, transitive (4 points)

For each of the following relations, determine whether they are reflexive, symmetric, or transitive.
Provide a reasoning.

a) The absolute difference of the integer numbers a and b is less than or equal to 5.

R = { (a, b) ∈ Z× Z | |a− b| ≤ 5 }

b) The last digit of the decimal representation of the integer numbers a and b is the same.

R = { (a, b) ∈ Z× Z | (a mod 10) = (b mod 10) }

c) The product of two positive natural numbers is a square number.

R = { (a, b) ∈ N+ × N+ | ∃n ∈ N : ab = n2 }


