Math 127A, Fall 2019.
Nov. 22, 2019.

MIDTERM EXAM 2
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NAME(print in CAPITAL letters, first name first):

NAME(sign):

1D#:

Instructions: Each of the 4 problems has equal worth. Read each question carefully and answer it
in the space provided. You must show all your work for full credit. Carefully prove each assertion you
make unless explicitly instructed otherwise. Clarity of your solutions may be a factor when determining
credit. Calculators, books or notes are not allowed. The proctor has been directed not to answer any
interpretation questions.

Make sure that you have a total of 5 pages (including this one) with 4 problems.
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L. For part (a), you may use without definition the concept of limit of a sequence. Then, for each of the
series in (b), (c), (d), determine (with proof) whether it converges absolutely, converges conditionally,
or diverges.

(a) Assume a,, n € N, are real numbers. Define precisely wha.t these two statements mean: 322 ) ax

converges absolutely; Zk.. a; converges conditionally.

Slow cowrgs aburtkly QAWI coniges .

k=
2 ay  Gonsgd oncclitimelly Sq‘- R o Zqu’"
. b= b=y Aur‘_ra*s

b S~k T N E ‘{'Uit

o) 3 O R q[—| 2
/f l Ae | = _ 5> 0O
2 Ay : (H () :l" ot | Y S

—(_L_o. Coity C:m“"*—’%"s al &'-I—evbbg-j

\ A Acremses

(c)Z( l)k—i-l( ;_) Atkmw’“;t( et fed el
As 0 e Hee ceien conveoas

awn g c/WL\:-ba/-S
Z [C—-)U{("‘*\rﬂ)\ = 3 '-"JT"-Z) cliveges
‘L ‘ C cenm, divtaxs,
U aud R Wamwoan '

g J"{'\!'E-\ Z 1)
The corw Lo wrrtpt § coudahg M,O,&z]_
k+ VE RIN
O5EE Lk ewprae fot Z =
ay, by,

o, (t*’r_ﬂj — .:;— A ST, e,

P

b, 3Lt uk




2. Assume that ap, > 0 for all k € N. For each statement below, determine whether it is true or false.
Each answer should be supported by a proof or a counterexample.
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(b) If Z aj. converges, then Z("‘k + /ax) converges.
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{c) If ¥ a; converges, then ~1)¥*+1a2 converges.
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3. (a) Assume A C R and = € R. Define precisely what this statement means: T is an accumulation
point of 4.
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(b} Assume A C R. Define precisely what this statement means: A is closed.
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(c) Let A=(1,2)U(3,4] Is A open? Is A closed? Determine its closure A.
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(d) Let A =[-1,1]NQ. Determine its interior A° and its closure 4. Is the set A compact?

A of 1 For emay xe L NGO
o 2y £ 5D \Jaﬁx\—(x—a} ><4£) conterut
an \rratimeald '\.nd‘ o (X) =2 ,

= [-4, A% Fﬁ*rbru:) XE—E- \3 \lg_(x)
codwu a rehoad pod aa T, l3

A w Luo’CC,omp\ct! AEA and &= A g
wot= cloied




4. Assume A € R. For each statement below, determine whether it is true or false. Each answer
should be supported by a proof or a counterexample.
(a) If A% is open and A is bounded, then A is compact.
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(b) ¥ £ € (0,1) and = an interior point of A, then x is an interior point of AN (9,1).
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(c) If A is compact, then AU [0, 1] U {2} is compact.
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(d) If A is disconnected, then its closure A is disconnected.
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