Math 400: Discussion/ Review Questions # 5

A statement listed with [T /F] is a True/False statement that requires a proof or a counterexample,
as appropriate.
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. [T/F] If, for every € > 0 there exists N s.t. |an+1 — ap| < € for all n > N, then (a,) is a

Cauchy sequence.

. [T/F] If a sequence (a,) with each term in N converges to an element of N, then (a,) is a

Cauchy sequence.

[T/F] If a sequence (a,) with each term in N is a Cauchy sequence, then (a,) converges to
an element of N.

[T/F] If a sequence (a,) with each term in QQ converges to an element of Q, then (a,) is a
Cauchy sequence.

[T/F] If a sequence (a,) with each term in Q is a Cauchy sequence, then (a,)
converges to an element of Q.

[T/F] Every Cauchy sequence is bounded.

[T/F] Every bounded sequence is Cauchy.

[T/F] Every Cauchy sequence is monotone.

[T/F] Every monotone sequence is Cauchy.

Complete the proof of “(a,) convergent implies (a,) Cauchy”.

[T/F] A sequence is Cauchy (in R) if and only if it is convergent (in R).

[T/F] If a sequence (ay) is Cauchy, then the series > a, converges.

[T/F] If a series Y a, converges, then the sequence (a,) is Cauchy.

[T/F] There exists a convergent series »_ a, with lima, # 0.

Give reasons for each of the four steps in the proof of “Algebra of Series Limits”
[T/F] If a series > a, converges, then the series ) |a,| converges.

[T/F] If a series > |a,| converges, then the series Y a, converges.

[T/F] There exists a series that is absolutely convergent but not convergent.
[T/F] There exists a series that is convergent but not absolutely convergent.
[T/F] There exists a series that are both convergent and absolutely convergent.

[T/F]If > a, = A and ) b, = B, then ) _ a,b, = AB.



