
Calculus II, Spring 2022 (Thomas’ Calculus Early Transcendentals 13ed), http://www.math.nthu.edu.tw/˜wangwc/

Brief solutions to selected problems in homework week 02

1. Section 10.3, problem 53:

Figure 1: Section 10.3, problem 53
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Summary:

Since an ≥ an+1 ≥ · · · > 0, we have

a2k + a2k + · · ·+ a2k ≥ a2k+1 + a2k+2 + · · ·+ a2k+1 ≥ a2k+1 + a2k+1 + · · ·+ a2k+1

That is,

2k · a2k ≥ a2k+1 + a2k+2 + · · ·+ a2k+1 ≥ 2k · a2k+1 =
1

2
2k+1 · a2k+1

Summing over k from 0 to ∞, we have

∞∑
k=0

2k · a2k ≥
∞∑
k=0

(a2k+1 + a2k+2 + · · ·+ a2k+1) ≥ 1

2

∞∑
k=0

2k+1 · a2k+1 =
1

2

∞∑
k=1

2k · a2k

or
∞∑
k=0

2k · a2k ≥
∞∑
n=2

an ≥
1

2

∞∑
k=1

2k · a2k (1)

From the first inequality in (1), we see that∑
2k · a2k <∞ =⇒

∑
an <∞

and from the second inequality in (1)∑
an <∞ =⇒

∑
2k · a2k <∞

2. Section 10.3, problem 55:

Figure 2: Section 10.3, problem 55
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