18.100A — PRACTICE MIDTERM +#1

Not to be handed in.
No books, no notes, no calculators.

Time: 50 Minutes

1.
(a) Let {ay} be asequence. Write down the definition of the statement meaning
that {a,} converges to L, which we denote by a — L or lima,, = L.
(b) Prove that 1/y/n — 0 directly from the definition of convergence.
(c) Give an example for a sequence {a,} that does not converge. (You don’t
have to justify your example.)
2.

(a) Let > ay be a series. Write down the definition of the statement meaning
that Y a,, converges.

(b) Give an example for a series Y a,, that does not converge. (You don’t have
to justify your example.)

3. The following statements are either true or false. If true, give a proof. If false,
give a counterexample.

If for any € > 0 we have a,, > 1 — € for n > 1, then a,, — 1.
anp—0 <  Jay| —0.

anp — L & |ap| — |L|.

If {a,} converges, then {a,} is bounded.

The sequence {a,} with a, = (—1)" + 2 has no cluster points.
If {a,} is bounded, then {a,} converges.

It \% < 1 for all n, then > a, converges.

If a, > 0 and {a,} is decreasing, then  (—1)"a,, converges.
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Further Preparation for Midterm: Work through the Question Sections
in Chapters 1 to 7. (You find the answers to these questions at the end of each
chapter.)
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