
1.4 Homework Solutions

(3) Use induction to establish the formula

n∑
i=1

(2i− 1) = n2

Let S be the set of natural numbers for which the formula holds. We will show that S is
inductive, so that N ∈ S.

Check n = 1. (2(1)− 1) = 2− 1 = 1 = 12. So 1 ∈ S.

Suppose k ∈ S.

k+1∑
i=1

(2i− 1) = (2(k + 1)− 1) +
k∑

i=1

(2i− 1)

= (2k + 2− 1) + (k2)

= k2 + 2k + 1

= (k + 1)2

So k + 1 ∈ S. Therefore S is inductive, N ∈ S, and the formula holds for N.

(6) Use induction to establish the formula

n∑
i=1

1

i(i + 1)
=

n

n + 1

Let S be the set of natural numbers for which the formula holds. We will show that S is
inductive, so that N ∈ S.

Check n = 1. 1
1(1+1)

= 1
1+1

. So 1 ∈ S.

Suppose k ∈ S.

k+1∑
i=1

1

i(i + 1)
=

1

(k + 1)(k + 2)
+

k∑
i=1

1

i(i + 1)

=
1

(k + 1)(k + 2)
+

k

k + 1

=
1 + k(k + 2)

(k + 1)(k + 2)

=
k2 + 2k + 1

(k + 1)(k + 2)

=
(k + 1)2

(k + 1)(k + 2)

=
k + 1

k + 2

1



So k + 1 ∈ S. Therefore S is inductive, N ∈ S, and the formula holds for N.

(13) Use induction to establish the assertion

(1 + a)n ≥ 1 + na for a ≥ 0 and n ∈ N

Let S be the set of natural numbers for which the assertion holds. We will show that S
is inductive, so that N ∈ S.

Check n = 1. (1 + a)1 = 1 + a = 1 + (1)a. So 1 ∈ S.

Suppose k ∈ S.

(1 + a)k+1 = (1 + a)k(1 + a)

≥ (1 + ka)(1 + a)

≥ 1 + (k + 1)a + ka2

≥ 1 + (k + 1)a

So k + 1 ∈ S. Therefore S is inductive, N ∈ S, and the assertion holds for N.
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