
Series 01: Mathematical Logic
2025/2026

University of M’sila
Second Year Mathematics

Exercise 01

Using proof by contradiction, show that the two lines D and D′ with equations
y = x+ 1 and y = x− 1, respectively, are parallel.

Use only the fact that in R2, two non-parallel lines intersect.

Exercise 02

Using proof by cases, show the following assertion:

∀n ∈ N, ∃k ∈ N, n2 = 4k or n2 = 4k + 1.

Exercise 03

Using mathematical induction, prove the following assertion:

∀n ∈ N∗, 7 |
(
32n − 2n

)
.

Exercise 04

Let a ∈ R. Using proof by contraposition, show that:

(∀ε > 0, |a| < ε)⇒ a = 0.
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