MATH 117: HOMEWORK 5 SOLUTIONS

Question 1*

(a)

For a,, 1 and —1 are clearly subsequential limits, since the constant sequences (1,1,1,...) and
(—=1,-1,—1,...) are subsequences. Fix ¢t € R\ {—1,1}. Let ¢ = min{|t — 1|, |t — (—1)|}. Then
e>0and {n:|(—1)" — t| < ¢} = 0. By the main subsequences theorem, this implies that ¢ is
not a subsequential limit. Thus {—1, 1} is the set of subsequential limits.

For b, = —1/n, we have lim,_,~ b, = 0. Since every subsequence of a convergent sequence
converges to the same limit, the set of subsequential limits is {0}.

For ¢, = 2n, we have lim,_,. ¢, = 400, so as in the previous part, the limit of every every
subsequence is also +oo .

The lim inf and lim sup are the largest and smallest subsequential limits. Thus, lim inf, . a, =
—1 and limsup,,_,, @, = 1. Likewise, lim inf,,_,o b, = limsup,,_,,, bn = 0 and liminf,, . ¢, =
lim sup,, o, ¢n = +00.

Page 1 of 77 ©XKaty Craig, 2026, Math CS117



@@ e st Sholo Una d ol &>0
on 0 eR SFéceQ: a-B<rdonef i

AR aAe. LM oeed bu nduction .
’\%\ </§P{ \(\TK oxists
e & 36 Hnad a~2<rl<o\+& so € €S
EQ&M\SZV\M o&&(r\ R, ’\’f/\a)‘LQ exists

& oy Aot Z<V‘z<(‘1 SGXE so (€S,
Ao et \rowe N4 ko dl kb diehinct
thments €01y, Ce €S So&lS’ﬁa\r\S

< Ce-(L..40C2<0a .

L& & R, Hroe exid s
et € & So ‘Hr\O\_ &"2<ﬂ¢k(4ﬁ¢<--.<(]a&*z>.
56 Ceal €S, Thuas S hay L/\f\‘/\,{*fz%
“N\awva Wernonts .

QS)(\C{ %(é L -l 2—3 Contoan™
‘f\%\ recne, domments ok o
LS e Q O;S(AIOY\CJZ
DB Y Sy e [ra—a e}
\5 r\/&\M’fe {o’\d—a-£>0.
J(&« moan Sulye @) -fthester,

S 2nslsles Theng 15
o sblr%ar\ce (ne thad co«wenazb

to a .



© Gnce o ic unbounded cbove,
Mo voin s N Hhesng
oS Wles Mot (s &

Sdrxc[gwmcz Mok &;J@%A%%o@

@
O%"PW Smis @ % ca , accotding 1o
%m\m 0 Fix £20. %\m\
Yhose

i Nst. mm>N ensisies [srmsml<€.
j:h Wv\\mﬂm, £ 'h>m>/\l we have [Sm—cm] <& .

Nows| Supose sn s & W n@, Goding
’)D’H'\Q 'Y\Q,(A.) o, F(x 220 m 5 Ns+.
L2 R>N ens [Sp-Sal< e §,\‘ o2 N2\
14 n=mM, Hren Isn—sml=0¢e. T £ n>m,
tuke  V=m Lz 4o see [$n = Sml< €.

Loty 1f T\ m, fake k=m, K L=n 1o see

Jsm-Eml<e.




© Gnce o ic unbounded cbove,
Mo voin s N Hhesng
oS Wles Mot (s &

Sdrxc[gwmcz Mok &;J@%A%%o@

@
O%"PW Smis @ % ca , accotding 1o
%m\m 0 Fix £20. %\m\
Yhose

i Nst. mm>N ensisies [srmsml<€.
j:h Wv\\mﬂm, £ 'h>m>/\l we have [Sm—cm] <& .

Nows| Supose sn s & W n@, Goding
’)D’H'\Q 'Y\Q,(A.) o, F(x 220 m 5 Ns+.
L2 R>N ens [Sp-Sal< e §,\‘ o2 N2\
14 n=mM, Hren Isn—sml=0¢e. T £ n>m,
tuke  V=m Lz 4o see [$n = Sml< €.

Loty 1f T\ m, fake k=m, K L=n 1o see

Jsm-Eml<e.




o0

= .
= A VS CowN *
¥ A \KNC&Q,V\
vy
Sn = vel A CONWN
@ U\c&(b
S 18 Cm\(\oé
NG

¥ 270, 3 MR g6 Hhat ez
ensfan KR Emiee
n / \M gat

iﬁ/ EQK - Zo¢ < Em&m«
¥220) 3 NeERso Hhak n>M>A)
e |2 Ae | €T

YoMt L

(S

@Sb\p?o"zﬁ Z:O\\L LS Convenagenct. WTS

mde=0. ¥Fix 2=0. 18 ?a(’f @)

N st m>m>N (Bl
\Z2elt. Tn pacticulan, 3 Nst,
PN and  pEwrl tnaplies lam e g,
so lam-01<€ T o =0



. 0
S o'nt\
5) (e B , (Q@Q/i‘,\&«:ﬁ O Snx| =S T o™ St A (<

T - -
_ (2 "02 a\\ _ v ._%O(Y\' 0\/0 -
— N\, — ) q "‘\’ - \
EOAr 6 gt - o 10 = (1)
\ ,

‘0‘\,0(22-, ,\‘.gz"‘— - O
@S\{\Ce Sm. = K¥ 6~ o .- on G\\’\& (’Q‘:i

Lor all (=(,--
S VL T S Vo
Sz Ko et i Rl =R

Thesulbne s 12 bovnndad. closve . Sinee

\ ~ |
SnZ O) [~ [ &'/?DD «bO’MﬂCQQ.oQ 0‘.’2!7@0" &U)

}\yﬂ(;ﬂ, bzur\(,QwO\-



S \‘m L _ i e ftmn _\

W€ o \o" T O D \o“ TS
it

}\QX‘\C_O_ oo | ~ o""“"o M

[t

~ NSO -51’\,

.




@F‘@"; nole fhot /&angs‘ &Q&MSUFS'&\
b‘a&v%‘mm 6*& mem& ond ,QJW\SUB

e o S\f\éw Licek S S = ,QA(V\M\&SW
Nae /K/\w‘r £ Nn>M>
cS’n «n(.s\*Sz _ASR)
(5\ w355 e AR TS n s ST s V) -.'"SY\B

S'\nce Lor L2

S\ a\\ 1 Z :\'-\, (Sg\w [ .0 .SN\+ a0 S’V\.\ S., (RN
% = n 2 6\/ NX L S’Y\ ’Y\_>/\) GSULQ\'\, )
S\‘\L{C\/\ L = ( %)\ ZSY\ mn> 'QTS earnands in
WS Z( B (B S Ny S

""\ y\&{gn ’V\’M—i s o
lowren ‘ocrv\ Hre 5.@,"&‘ 35'“ n>0§

— M Rty

Floor Sup &M N (s Xaxed. Siace

Bw(v& b e M=>N s@\&(g
M>red gived " fmiod s "«k‘“%.c&w’ b
Now\ %e. N

r\é NN N SO Lm S“r\‘

whide pioven Hne ngg N

NON N2 d Erowo ,&N\S S ‘—,@L(Y\SUP Soa

b\@ 6}(0\1’1:\% fra othen it




Nore Hhak (- y\>m>/\>,

i ©
T T lsitszt Tt 2ot A )
SmSU\ﬁSm:?ﬁf( = loEsad . ‘*SN\ * 2 fagu St KGN
ondthrarng VY f'_“'"" ke 4 A 4\.).. -
wé\-w\ Y\(S\ S SN\ N\SUPa&,\ ™ ‘Qﬁ

st in L sl e, 2o ot SU?%“ >N L )]

S
o it 1 K T T L T 6 [ > Ng

QA
/'\_/\/\

Fhuwos ‘supicn: W\’ e *sQ*suP?gm?&i,

Sendineg M 3*"’&'\ g%«ﬂ IQ Ve,
,meS\J'D = l!"\‘\'/)\oﬁ

”W\Qr\ senc N0 \

ﬂxmsu S "'\C@oo@—m LN\SU?S’V\’

o N dn m\/\@@?zb%\o_@mo&
® T dim 1 exists, Hhun

Litsup sn= imind sm. Haf\ce b

Paﬂ’r @ fuv\suP S “me&s‘“

Wﬂ%&f\x Lm@w XSS .

O Corslis, 507 ENY 6 Lian s oo

exigy. Then s =tn

g s adAd
O o N 6\!@1\\

<o JZ}N\G‘-Y-\,:O



10)&) Claren - 530303 7 L €N

S\n(e S%\L:‘:Z (S OK\SLL,QIJ)Q@,FQJ\CQ_)
OeS.  Sinw  Sn,~ I is o
Sl guonce Jor oI LeN, €S,

14 tomnuan o Show ho othan esd
Wb N o2 szom&; S

Neibhgn 0 pen =« b Sy Snw
SN ,beoglnar\ce ic oownded

Suwwz G €S somng A ER. e
madn % Hustam, it su% +o

dhavy A 2,20 SOM rok”Sn,\Z&o Lo
o0 v

TA 0L dren la=sn|2la-dl= 2 v
;&&)M\aﬂ \&'S'm\>\&\:‘?_a X
T 7>a>% hcsoce LEN| Hhan

[a= s~ | 2 min %\&'Jj_\)la”é-—\'ll’i =% Yy

Thic comcldin Hro ot .




@@gé \‘MS’Y\:S) Hon 4l su&éepét»m(@gf/&sy\

D Convenyl Y0 s, Hence ey
S\Jr’chwLMe Sny o on m

SV»LMCK%AC& Sy\mfs'y\k_ N COY\\Id\.CeSw%‘os.

@g\/\PW \i M S FS, ’r\’\Q_f(\)
F220st. I N, In>Ns+. knslzé

i V&)V)
Aok N= N o g2 3 n1>1 st.
lS-,\;_ S| 22, S\NPPG—’E:( kot nave Cdrosen

M. . Jalda N“'YLk-(; e sea Haat
3 Ny 2N~ S+t ‘gv\b’S\zé.

/W\eﬂg%f\g Moo exicte a sulre @

S’Y\K S’t \S'Y\y__g\z 2 Vk S'W\ e
SV\\/_ S a[ooo.‘,xb oX leaet Aistance € J{(}om

S5, ro X\ren SMQ-”XJ&V‘QJ\.CQ S N
cax\w\ex;*o S. C/& ‘



