521 Analysis I Spring 2011 Exam 2

Be sure to justify your answers. The point total is 100.
1. (40 pts) Let {z,} and {y,} be sequences in a metric space (X, d).
Assume that {z,} is a Cauchy sequence and that d(z,,y,) — 0 as n — oo.

State the definition of a Cauchy sequence, and then prove that {y,} is also
a Cauchy sequence.
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2. (20 pts) Let {an}nez, be a sequence of real numbers. Assume that

the series
o]
Z ‘an - a'n-—1|
n=1

converges. Show that then the sequence {a,} converges to a limit in R.
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3. (20 pts) Let 0 < z < 1. Use any of our convergence/divergence criteria
to decide and justify whether the series

ann
n=1
converges or diverges.
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4. (20 pts) Let a, > 0. Suppose > .- ; a, converges. Does it follow that
S0 L a2 converges? ‘
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