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0 . Discussion 9- 9 , 9.15 , 10-7 , 10.8

9.9 a) let M>o . Since sn → + no, there is Nse NS.t
. n> Ns

implies Sn >M . Let N= Max { No , Ns } .

It n > N ,
then

tn = Sn > 14 . So tn → + X .

b) let M CO - Since Sn → - no , there is Ns c- IN sat . n > Ns

implies that Sn < M. Let N= Max {No, Ns ) . If n > N , then

b-n=Sn < M
.
So th → + ✗

.

c) Case 1 : limsn
, limtn are finite

, then him Sn s him tn
.

Case 2 : him Sn not finite .

a) limsn = - ✗ . then him Sns limtn always holds b/c
limtn takes value, in IRU {+ no , - no } , and for
any a c- R u {+ no

,
-x } . - sea .

b) limsn = + ✗ . then limtn = + ✗
, him she limtn

still holds
.

Case 3 : him th not finite .

a) him tu = to
,
then him Sn s him tn always holds

blc him Sn takes values in IRU { + no , - no / , and
for any a c- IRU { to , - x } , as + X

.

b) Linth =
- ✗ . by b) him Sn = -✗

,
so him Sns limtn still holds

.

an9. 15 Show him -
na n !

= 0 Ya ER ,

let sn=
*

an ! and we see that sh =

_n+, tends to zero as n→ ✗
.

Hence him Sn = O l n ! grows faster than any exponential sequence a" )
.

10.7 Since 5 is bounded
. sups c- IR .

-

.

'

sups is the least nipper bound of S , for any NEIN , sups - In is not an

upper bound of S , and so there is an el't in S , denoted by Sn
.

which is greater than sups - In
.

We obtain a sequence (Sn) c- S s.t.sn > sups - f. for any n .

✓

: seeps is an upper bound of S and Snes
,

i. sups z Sn Yn . Applying Squeeze lemma to sups 3 sn > Sups -4
,

Sn → sups .



10.8 Let Sn be an increasing sequence and define on = s+s→'j-
.

'

i Sn is an increasing sequence ,

one - on =

hlsi-si-i.i-snr.tn?,+;)-#-----snl--(sn+i-si)tlsn+in-,sn,?,+.-.+lSn+'-s
> °Yjj = o , so this an

increasing sequence .

1
.
Ross Fx 10.9 , 10.10

, 10-11

10.9 a) 51=1 , 52=1-2
, 53=1-6 , Sa = ¥8

.

b) Snt , =# she 5nA - Sn = Sn Hn c- IN.

Sn -11 E Sn Hn E IN , the sequence is monotonically non- increasing .

-

.

' {Sn } is a bounded monotone sequence ,
it must converge .

C) let s= him Sn
. From the recursion relation ,n→x

Lim
n,

su -11 = him ¥ In⇒ 5=5h→x

Sls -1) =D , ⇒ 5=0,1

: Sn Etz for n > 2 and non -

increasing , SEE ⇒ 5=0
.

☐
.

10.10 a) Sz = ↳ (1+1)=2-3
,
53=1-31%+1) = Iq , 54--1-31 + 1) = ÷z

.

b) BI . 51--1>1-2
.

Suppose Sn >I
,

Sir-11=1-3 ( Suti) > ↳ (I + 1) = ¥
.

hence Sn >¥ for all n .

c) M - M . I : B :S , ? Sz , since 5=1 , S, = 5- .

Suppose Sn > Sn-11 . Then Sn -11 = 1-3 Isn -11 ) 7 ↳ ( Sna +1) =Sn-12
.

Hence Sn > Sna Hn . ☐

d) Since (Sn) is decreasing and bounded below, it wnv.to a real number
, m .

Sn -11 = Is Isna )
, by limit theorems, Sn -11 Gnu . to b- (m -11 )

.

Since him Sn -11 = Lim Sn
,
¥1m-11 )=m . ⇒ m=I , limsn =L

.

☐



decreasing
to . 11 a) (tn) is a#queue since tntt is obtained by multiplying tn by a

fraction btw 0 and 1 .

Ith ) bounded below by 0 . : it's decreasing , it's bounded above by -4=1 .

In section to, it's shown that monotonic self converge , so tu must converge .

b) Guess : him = -5 ,

express tn-u-%E1.hn?Y-Yn.!-,gcmighl- be correct?)

2. current thoughts :

squeeze test :
C- 70

, I 14 ,NS.t.V-n >N : an > L- EIan -4 < c- ⇒ - c- can - L E bn - L

⇒ and Um > M : Cmc Lt c- .Ian - Lt < E ⇒ bn- L E Cn - L CE
Then for any n > max ( Msn ) :
L- E can ← bn E Cnc Lt c-

- c- Cbn - L < c-

Ibn - L I < c- .

⇒ him bn =L
.


