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Exercise 1 (Convergence of series). Let (an) be a monotonously decreasing sequence in
R>0. Show that

∑∞
n=0 an is convergent if and only if

∑∞
k=0 2ka2k is convergent.

Exercise 2 (Rearrangement). Let
∑∞

n=0 an be a convergent, but not absolutely convergent
series. Show that

(a) the subseries of positive/negative entries is an unbounded increasing/decreasing se-
ries, respectively.

(b) for all real numbers a ∈ R there exists a rearrangement τ : N0 → N0, such that∑∞
n=0 aτ(n) has the limit a.

Exercise 3 (Convergence). Determine the radius of convergence of the following series.

(a)
∞∑
n=1
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(b)
∞∑
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(c)
∞∑
n=1
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(d)

∞∑
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Can you compute the limit if existent?

Exercise 4 (Complex numbers). Determine and draw the following set for the values r = 1
2
,

r = 1 and r = 2: {
z ∈ C :

∣∣∣∣z − 1

z + 1

∣∣∣∣ < r

}
.


