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In the lectures we have proven the following result:

Theorem 1 Let {a;} be a sequence of real numbers. Then the sequence is Cauchy
if and only if it converges to some limit «.

Extend this result to complex sequences. That is, prove the following:

Theorem 2 Let {a;} be a sequence of complex numbers. Then the sequence is Cau-
chy if and only if it converges to some limit «.

In the lectures we have proven the following result:

Theorem 3 (Bolzano—Weierstrass) Let {a;} be a bounded sequence in R. Then
there is a subsequence which converges.

Extend this result to complex sequences. That is, prove the following:

Theorem 4 Let {a;} be a bounded sequence in C. Then there is a subsequence which
converges.

Let {a;} be a convergent sequence with limit a. Prove that every subsequence con-
verges to the limit a.

Let x1 = 2. For j > 1, set
x?—Q

2$j

Tj+1 = Tj —

Show that the sequence {x;} is decreasing and bounded below. What is the limit?
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