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Direct proofs

1. If n is even, then n2 is even.

If n is even, then n = 2k for some integer k.

n2 = (2k)2

= (2k)(2k)
= 2(2k2)
= 2l l ∈ Z

(1)

Therefore, n2 is even.

2. If n is odd, then n2 is odd [from your lecture notes].

If n is odd, then n = 2k + 1 for some integer k.

n2 = (2k + 1)2

= 4k2 + 4k + 1
= 2(2k2 + 2k) + 1
= 2l + 1 l ∈ Z

(2)

Therefore, n2 is odd.

Indirect proofs

1. If n2 is even, then n is even.
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Assume n2 be even*. Suppose that n is odd. Therefore, n = 2k +1 for some
integer k.

n2 = (2k + 1)2

= 4k2 + 4k + 1
= 2(2k2 + 2k) + 1
= 2l + 1 l ∈ Z

(3)

Therefore, n2 is odd. This contradicts our assumption(*), so n must be even.

2. If 5n + 2 is odd, then n is also odd. [from your lecture notes]

Let 5n+2 be odd*. Suppose that n is even. Therefore, n = 2k for some integer
k.

5n + 2 = 5(2k) + 2
= 10k + 2
= 2(5k + 1)
= 2l l ∈ Z

(4)

Therefore, 5n + 2 is even. This contradicts our assumption(*), so n must be
odd.
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