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10.6 a) Isnt , - Snl < 2
-n Yn c- IN .

Prove Lsu) is a Cauchy seq and hence a cow . Seq .

for m , n c- IN ,
in>

n.ge#yonE-index:ISm-Sn/--lSm-Sm-itSm-i-Sim-z-Sm-zt
. - .

- Snl

E / Sm- Sm - i / + Ism.- i - Sm -alt - - - + Isn -I - Sn /

< ¥ + ¥ + . . . + In alHr+r4...+rn)=al'_#
ÉÉ+
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- ¥

Hsm - snl < ¥ - ¥ < ¥

Since Ism- Snl < ¥ I ruin > N ,
and for ¥ : ¥z¥=o which means Hn ,

In>NS.t.zn-1-o/-c , hence lsm.sn/Czh--iCE . ☐

10-6 b) Isn-11 - Snl < tn Y n c- IN .

No
, counterexample : sn= Tnt / Tnt - rn / < b-

,
but high Tnt =x , diverges .

by defn of Cauchy , this example fails .

II. 2

① an = 1-1)n ② bn=tn

a) { 1
, I , I , I . .

. I } is monotone a) n=3k :{I , ¥ , 'T, . . . } is monotone

b) { -1 , I } is the subsequential limit b) {o } is the subsequent ial limit

c) him sup an =L , Lim int an = - I C) him sup bn =o , him infbn =o

d) An does not conv . it oscillates b/w -1-1
. d) bnconv .

to 0

e) An is bounded
. an = 1=1

. e) bn is bounded between 0 and 1 .

③ cn=n
'

④ dn=Kh
a) {0,1 , 4,9 , - .

. } is monotone at dn itself is decreasing , monotone .

b) {x ) is the subsequential limit b) {¥ } is the sequential limit

c) him sup an =D him int an =oo c) him sup an = -9 him infant
d) n

- does not conv . it diverges . d) EY¥→ cow .
to 0

.

e) n
- is not bounded .

e) dn bounded :[ ¥ , f- )



11.3 ① Sn = cos#-)
a) when nk =6k

,

cos@¥) = cos (24-11)=1 . ⇒ is monotone
.

b) { o , -1T£ } is the subsequential limits .

c) him supsn = FÉ , him infsn = - E-

d) Sn does not converge .

e) Sn is bounded by E- lil ]

② tn = ¥+1
a) th itself is decreasing , so we can take as its own subseq ⇒ is monotone .

b) { 0 } is the subsequential limits

c) him supftn} = 0
,
him int { try =O

d) tn converges to 0
.

e) this bounded 101¥ ]

③ un = 1-E)n

a) { - t , - f- , . . . . I is decreasing
b) { 0 } is the subsequential limit

c) him sup { un } =o , him inf { un ) =0

d) Un conv . to 0
.

e) un bounded by [-1-2,1-4]
.

④ Un = 1-1)" 1- In

a) When n=2k , Un is decreasing ⇒ monotone

b) { -1 , I } is the subsequential limit

c) him sup { rn ) =L , him inf fun } = -1 .

d) Vn does not converge .

e) Un bounded by 1-1 , É ] .



11.5 lcfn) be enumeration of all the rationals in the interval to , I ]
.

a) Give the set of subsequential limits for (Gn) .

Let s be the set of subsequential limits of Lqn ) .

-

: ✗ < o , ✗ ¢5
,

and qn > ¥ Yn ,

i. SES must also satisfy § > ✗ ) / 2 > ✗ .

Similarly , any ✗ > i cannot be in S ble for any such ✗ , qnc ¥ Fn so

s s 1¥ for any se 5.⇒ SE [oil ] .

Show 5=[0/1] : let ✗ c- [ 0 , I ] .
Then take n , =L and define nk inductively :

take nice , > nk so that Gnkt , c- 10117 A 1¥ , ^¥ ) . This is possible b/c

for each K the intersection 10 , 1) n l ¥ ×¥ ) is an interval of nonzero

length , therefore it contains infinitely many rational numbers

⇒ An with hank cannot have exhausted all rational #s in the intersection ,

so we must be able to find some nkt, > Nk with Gnk -11 C- 1011 ) n 1¥ ,
¥)

.

Then the subseqlofnk) of Lqn) defined will conv . to ✗ b/c for each K ,

IGNK - ✗ Ic ¥ , so given C- > 0 , we can make lank - ✗ ICE by taking K > ¥
.

This shows [ Oil ] ES ⇒ s = [0,1 ]
.

b) Give the values of him sup qn and him int qn .

limsupqn = sup [0,1] =/ , him infqn = inf [oil] =D .



2 . Difference btw himsup and sup ? What is most counter-intuitive about himsup ?

State some sentences that seems to be correct , but is actually wrong ?

Sup : supremum of the actual seq .

bimsup : supremum of the limit of the seq .

counter-intuitive about him sup : himsup + sup .

statements that seems to be correct , but is actually wrong : himsup = sup .


