MATH 361K EXAM 2

Name:
UT EID:

INSTRUCTIONS

Please put your name and UT EID in the space provided.
There are 5 questions each worth 10 points.
You have 75 minutes to complete the test.

Please write your working and solutions on the test paper. You may use the
back of the pages.

Calculators are not allowed.
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Problem 1

1. [2 Points| Define what it means for a sequence (a,) € R to be a Cauchy
sequence.

2. [2 Points| Define what it means for a sequence (a,) C R to be bounded.

3. [6 Points] Prove that every Cauchy sequence is bounded.
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Problem 2

1. [4 Points] Define what it means for the infinite sum >~  a, to converge.

2. [6 Points] Prove the following theorem:
Theorem. If (a,) is a sequence with a, > 0 then either

(a) 377 ay, diverges to +oco, or

(b) >, a, converges.
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Problem 3

1. [3 Points| Define what it means for an infinite sum » °, a, to converge
absolutely.

2. [5 Points| Prove the following theorem:

Theorem. If the infinite sum ). | a, converges absolutely then )" | a, con-
verges.

3. [2 Points] Give an example of an infinite sum that is convergent but not abso-
lutely convergent (i.e. that is conditionally convergent).
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Problem 4

1. [5 Points| Prove the following theorem:

Theorem. If Y > a, and ) -, b, are convergent series and o, € R then
S>> (aay, + B,) is convergent and

> (aan + 8a) = () _an) + B> b).

2. [5 Points]
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Problem 5

1. [5 Points| Prove the following theorem:

Theorem. If ZZOZI a, converges then lim,, . a, = 0.

2. [5 Points] Give an example of an infinite series Y  n = 1%q,, that diverges but
that has lim,,_,. a,, = 0.



