Homework # 19 (Soluhions )

1. Note fhat as Stated the stofement is

false, For example , let A ={0] amd

n =0 ¥ nelN, +hen !/:'meam =0=X, éwf

X=0 is not a limit point of A

Correct state ment includes am additronal
assumption that an#X v ned/

Given this assumphon, we check def. of Jimit
pot'ﬂé S VEZo all but f/'nz‘vlc// many

els of (an) are 1n Ve(X), So VZ(X]”@‘/)@/M

2. 6() The limit Po{mls are ooy —'/2?“,—1‘
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fa) Yes ) everj element rf A is isolated foinjc.
0 A=AU[E 4, 1]
3. &) This set is not open Since Vz(U

¢ hot condeined in the set véro

Tt s closed sinw the on/j [imit /90/}41’” 0
S in the Set-



L) (‘7[1«%;,“0): [o,+w).
h=|

This set is not open since Ve (0) & [0, +0) v520
The set 15 closed Since any conversenl
Sequence (An) < [0, + ©) converses b an elf of
[0, + )

¢) R (s both closed and open.

o AV% [imit point of R 15 a real number

and thus s n R , 50 R 78 closed .

v xe R, Vilx) <R | 50 R (s also optm .

d) This set (s not open, since Vs(0) is

not a subset of QAL0,40 vs>0.

I+ [§ al&o not closeo( Sine %—Z—- IS a /Wﬁf’

Pox'nJc of the set that is not in the set .
ta) Sk = 2 (Vi ~Vn )= Vit - L
=4

lim Sk = 400, 0 series diverges by definiton .
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L(L) Observe Hut e " <e ™™ since ntun.
(18]

- ' ' - e-1c¢ =
nZ:e (S g,gomd’rlc with 7= ¢€ { =

e~"t ¢ > ™
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ceries \econverges a bso lbl‘{b%,
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4c) Sm(—l,;\*)70, Sf'n(-:,T)PS(ﬂ(mi) ynenN

Sthee,  Sin (X) (heveases on [o,

lwv\ SM(J-) =0 Z (-1) Sm(-L) converges
bg AlJc series test.
. Since [im sihx 4 5 [Im Sln(%r) =1,
Xx=0 X X=0 73

nlus for larje enough 5m(%)7——
Sinee Z diverges Z Sin (—J—) a(so
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Abs. conversuct ly wmpango,q wL#) ’
fwo conversut  guometric series.
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3;,2;,9) a) Falst. (f—m,\ﬁ)i}(ﬁ, +w) (s -
Oben amd cohtains @.

b) False.  Sets An = n +0) are n,onem/m?
closed and \nested, yef fl An = ¢,,



¢) True. Suppost Ut open and xe U.
By 0(610 of open | 3 70 s5.t. Vs(x ) U.

By densi®y of ratonals, 3re® , X <rcxtt=

e U

].)'__-False, set F={vly IWGH\I.S

s closed , m{(w'%c gouhded’ Im% contains no

mhonu[S

e) True. C= N\ Co _/_u_r&u_e each Cn is closed

as & finite union of closed intervals .

Stnee C IS an intersechon of closed Sets

vt is closed




