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QD I Supp .

Ex
.

3)

,

Show  that six )i= If
,

053,1 is  a  continuous function
 on

R
.

Determine  whether six ) is differentiable  on 1/2

Pf ) Note  that  for all j  e IN
,

for  all ×
ER

1.3.11 Ezt
,

and II. ¥ is finite

i. By M - test ( Thm 3.10 )
,

( sn 'D := ¥ ,
05¥ )

converges

uniformly to six ) on R
.

Since  for  all NEW
,

sn  is  continuous  on K
, by Continuity Theorem ( Thm 3.6 )

S is  continuous  on
R

consider six ) = II. fsignx. zi ) =

- ¥ ,

(3) ssinzix

Then as §y⇐F is finite , by M -

test
,

sn
'

converges  uniformly on R

Therefore
, by Different iability Theorem ( Thm

.

3.8 )
,

SK ) is differentiable  on R
.



QZ)( Supp . Ex
. 4) Let Sn :[ I.  too ) → R be defined as

Snlx ) '
=

TEEN
.

0

(a) Show That Sn converges  uniformly on [ 1.  to )

- jx

and San

:=¥eoe
is  smooth on [ 1.  +  as )

lb ) Show  that Sn does  not converge uniformly on [ Oita )

PF ) (a) Note that for  all j C- IN
,

× G  [ 1.  too )
,

eix > k¥
,

:
.

e→× Eras ÷ .

sinceHFZ,

's  is  finite
, by M . test

,

Sn  
converges uniformly to S

.

Note  that for each × G [ 1.  to )
,

s(×)=  ¥ EM =  flexO ,

.

.

. SK )= feltis  smooth on [ 1.  +  as )

( b ) Note that when x=o ,
Snlo

)=htl
,

.

'

.
things snlo ) diverges .

Therefore
,

Sn does  not converge pointwisely ,
hence  uniformly ,

 on [ 0.to )
.



Q3
) ( Supp . Ex

.
5) let H

,
: E  → IR )

,

be defined

and Sn :=j£⇒f; Converges point wisely to six ) f-

FEITH
' )

(a) Then for  any g
: E  → R

,
for  all xe E

,

tnlx)

:=$sNl×1=§ggHfsl×
)

Converges point wisely to  THE 91×154 )

(b) If ( Sn) converges uniformly to s
,

and
g

is banded
,

then ten  converges uniformly to t on E

Pf )ka) For  any XEE
, HE> 0

.

⇒ NEHV such that

VNZN
,

lsnlx ) - Six ) 1 E fttgxst

then Hnlx ) - tlx )| = |9Cx ) snlx ) - glx ) six ) )

= lgcxsllsnlxs - Sahl E 191×4 - htm < E

i. taxi converges
 to tlxl point wisely



b) Since
g

is bonded
,

there exists MEIR such that

for  all × EE
,

191×4<-14

VE> 0
.

⇒ NEHV such thattnzn,

ttxe
E

,

lsnlx ) - six )| Efilmthen Hnlx ) - they = lglxsllsnlxs -

sex )| E M .In < E

i.  tn converges uniformly to t

Remark : Note that same conclusions hold for  any

sequences of function Sn : E  → R
,

not necessarily

a sequenceof partial Sums of functions
.



Q4
) ( Supp .

Ex
. 8) Let Sn :lR → R be defined as

Snlx )
=  

Engen
Show  that Sn does  not converges Uniformly on

R
.

Pf ) Suppose  on  the  contrary Sn converges  uniformly on K
.

Then by Cauchy Criterion ( Thm
.

3. 4)

For E=l
,

there exists NE IN such That Fxek
,

|Sn+ ,
1×7 - Snlx ) I f I

xntl
-

'

.

I

IT
.

I E I
,

for  all × ER

which is  a  contradiction
, eg

.  choose × - Ntl

Rmk ! Note that sn  converges
 uniformly on  

any
bonded intervals

.

( Thm 3.11 (a) )


