COMPLEX ANALYSIS (701026001, 112-1) - HOMEWORK 10

Return to TA by: December 26, 2023 (Tuesday) 16:00

Total marks: 50 (10 bonus)
Exercise 1 (10 points). Compute Log (1 4 1).
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Exercise 2 (10 points). Show that Log (1 + z) = —Z(—l)”z— for all z € By.
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Exercise 3 (10 points). Prove that H (1 - ﬁ) converges to a nonzero limit.
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Exercise 4 (10 points). Let {a;}72, be a sequence of positive real numbers. Show that
N
a;+ag+---+an S H(1 -+ ak) S €a1+a2+m+aN for all N € N.
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By using this, show that H(l + a) converges to a nonzero limit if and only if Zak con-
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verges.
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Exercise 5 (10 points). Let a; := (=1 for all Kk =2,3,4,---. Show that Zak converges

vk =

but H(l + ay) diverges to zero.
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Exercise 6 (10 points). Let K be a compact set in C, and we consider a continuous function
g : K — C. Show that the set g(K) := {g(z) : z € K} is compact in C.



