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① Since Cbn )n? ,
is non - decreasing

we have bnebnt , for all n> 1
.

We will show that bn =L for all nzl .

Suppose instead
that bm > L

for some M It .

Then
,

L < bm I bm+ ,

I bm+z ⇐ ' • .

That is ,
L < bm E bn for all nzm .

So
,

0 < bm
- L s bn - L

for all n > m .
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Let E=bm - L .

Since 1in bn =L we know

n→x

there exists
N > 0 where

Ibn- Ll < E.

Let Ñ=max{ Nsm} .

Let n > Tv

Then ,
since n > m we have

0 < bing.IE
bn- L .

Since nz
N we

know

bn-L-zlbn-c.la#
Combining we

have Esbn
- L < E.

Contradiction .

Hence bn £2 for
all n°-1 .



② Similar to the proof

for problem
1

.

Try it .



③ (a) Let E > 0 .

Since sn→s there exists N ,
> 0 where

Isn- Sl < E
for n > N ,

{ < sncste

Since tn→t there exists Nz
> 0 where

Itn - tl < E
for n > Nz

=F-e<tn<t+E
Let N=max{

Ni , Nz
}

.

So ,
if n > N

then
both

s-E<sn
and t

- s < Anette .

We now
consider two

cases

for some NZN
.



Caselli suppose Max{ sn.tn }
= in

-
for some fixed n with

n > N .

Then from the previous page
we
have

max { sn.tn}=sn
< Ste s

Max{St} + E

s " ma×{sn,tn}<max{s,t}tEf
Now we get

a
lower bound

on
Max {sn.tn} .

We need two sub - cases .

If max { s , t } =s ,
then

Max {sit } - E
= S - E <

sn=max{ sn.tn}

maxfs.l-3-Ecmaxfsn.tn#-
So , in

this sub - case,

If max { s , t }=t,
then

max {sit} - E
= t - E

< tntmaxfsn.tn}

maxfs.l-3-Ecmaxfsn.tn#-
So , in

this sub - case,

combining the above
we have

that

max{s,e}-E<max{sn,ln}<max{s,t3tE-|



case2.IM suppose Max{ sn.tn }=tn
-

for some fixed n with
n > N .

Then from the previous page
we
have

max { sn.tn}=tn<
tte s Max{St} + E

s " maxf.sn#smaxEs,t3tEff
Now we get

a
lower bound

on
Max {sn.tn} .

We need two sub - cases .

If max { s , t } =s ,
then

Max { Sst } - E
= S - E <

Sn =/ max
{ sn.tn}

maxfs.l-3-Ecmaxfsn.tn#-
So , in

this sub - case,

If max { s , t }=t,
then

max {sit} - E
= t - E

< tn-maxfsn.tn}

maxfs.l-3-Ecmaxfsn.tn#-
So , in

this sub - case,

combining the above
we have

that

max{s,e}-E<max{sn,ln}<max{s,t3tE-|



Thus
,
combining cases 1 and 2

we get that
if nz N ,

then

max{sit } - E <
maxfsn.tn}<max{s,t3tE

Thus, if
nz N ,

then

Imax { sn.tn
} - mais,t

} / < E .

So ,

1in max { sn.tn }=max{
sit }

.

n→x



③ (b)

This proof is similar to

the proof of 3cal .

Try it .



④ Suppose ( an )?=
,

converges to L
.

Let E= 1
.

Then there
exists N > 0

where

if nzN
then Iaa - L / < 1

.

Thus
,

if n > N then

Ian / =/ an
- LTL /

Elan - Ll + Ill

< It 1h1

Let

M=max{ tail , lad , . . ,laµ ,
1,141-1}

Then , Ian / EM for all n > 1
.


