MTH 352/652: Homework #11

Due Date: May 01, 2024

1 Problems for Everyone

1. Consider the following sequence of functions

5.(z) = {n -n?z| |z| <1/n

otherwise.

(a) On the same set of axes, sketch &;(2), da2(z), and b4(z).
(b) Explain why
0 ifz#0

=00 co ifg;—(}‘

lim é,(z) = {
(c) Prove that if f € C? then

lim /00 o, (x) f(x)dz = f(O).

n—oo f

(d) Explain why
lim n~"24,(z) = {0 if 230

n—00 o ifa=0

and prove that if f € C? then

n—so f

o0
lim n~ Y24, (z) f(z)dz = 0.
o0

2. Evaluate the following integrals

(a) " (z) cos(z)dz

-

2
(b) /1 §(x)(z — 2)dz.

(c) /l ) (a. - 1) 22dz.

(d) / 6(3:-!-2)

122 @

3. pg. 227, #6.1.4(a,c,d), #6.1.5(a,c).
4. pg. 240, #6.2.1.



HRemewoack #|
#

Cp,ns‘«Jcr the followiny 3€quence 08 Functions
de(X)=(n=nlxl, |x|</k
| O , eow
(,a) On_4he Same set of uxes §,(x), 8:.(%), awd_fqb&)
L (b) Ex lam why 4
et Siitn) = {O & X#FD
| " H %=0
I Cc) rm.c_tmu} £€C then
e S 5 (S dx=$10).
(A)Explam w
| ool ,’/‘ n(x)= 2 0 if x#0
‘hx 0
and _prove thet if £€ then
dio 5 W Sl SR dx =0,

(s J F




(D) T£ x#0 and_n>/Mxl it follows that Sn(x)=0. T x=0 3+
‘Fbuan +hat SA_(X);,h- Conuzoc»f’bg
% SQ(X)ZE O, x#0,

nyeo
0o, X=0

(C) Com Wc»’M£ have that
Y $1X) 5, (dx - $00) | = }ﬁijsxxw s(o)
={ L $00 8.00dx -5 $1035.0)dx
My/“(f(x)jlo))&(x)dx‘
250 1500~ $10)] 5. ()X
=57 MoIX Sa0)dx,
where M= IT)?S):{J()‘\B T.Iacvc&u
|5 566) 8. bk~ 2 2 M X (n-=x)dx

.JM(M w)

An
Comc4uu+ﬂ b +l~sc squeege -I'hwum

n-vo | QJ%)S,L(xMx Slo)) =

= |2 S005.00dx=510),

(d) T§ xZ0 and n>Yxt i+ Hollows +thar Sa()=0. T x=06 i+ Follows

that §alx)=n’" Consaiv_cnj'l/, I
-l
Fia ’S.Lx)-':E 0, x#0

N=5p0 !O x=56.

Now, letr Fony Mg-;pxsu\%*)\ i+ Follows H\a'\' ,
’5 K (R)5n(1) dx | = ) M SAlS, (x)dx-—ls M “on(N)dx = _t‘%




| T\ncrc{’iorc by the s_quoez.c theocem
IS B =
el S(&)&b&)dx =

= v\_-m i,. .Aﬂ_)&a b‘)d)b—o

”yq[ua-l-c the follswing \ntesrals
- C a)j S(x) o3 (x)Ax 7
(b) § 5(¢) (x-2)dx
() S(x-/s)xe

()Y, Sx*

:Ep_!gﬁa.,l
| (a)i S(x)eoslx) dx = cos(0) =)

| Cb)S S(X)(X'Z) dx=0, since O£L12]
CC)S _S(x-/s)xdx A,

S Y e dx =6, since =22 T 1L,

f‘?, LLZ, #(.1.% (a Q,A)
ind and  Skerch a ?Mrln of the derivative of the 'Eb_upw"t)f

Fonctions
(@) $)=( X 0<x=<3 () hK)=[sialnx), x7]
gx,-lo«o El-x’; ~[<x<)
0, o.w. e x=<-1

xz-w", ~T< X< 0
A
e* | x>0

(d) kLX):E Sia [X), X<-T



Solution SIx)

Ca) ()= [ x* p<x<3

X , =] <X<0 =1 3 X
0, o.w
=5 )= =9 5(x-3) = §(x) + { o s
.0, oW
AN /h“'""’

(&) WR)=( Sintmx), x>|
_/ \ B _.‘/_‘\ ] [
‘“f/ -1l _T‘;[ % = ~l \?, %
e”, x<-1 )
= §x)==¢& §(x+1)+ 2 B gatont?
e*, x<-|

kix)
() kKR)={ siax), x<v o~ F
X&-'rri:' -T<x<0 - T X%
e-x) X>0 M
; e
K OO=( 1 41) §lx) +€ S
'-Cﬁ X>0




i RN 2§
(a) $(R)= { X+, -1<x<0

I=X, 0<x<}
0. o.w,
\ 2eludion. $fx)
I (a) j\;\
’* =
I : ), ~l<R<O
= §£'(X)= E—:i o-<x<1
0. W.

- —

= §1x)= =25 (x4 S ibirl) =D £ 1x)= {

b

— -

Value problem ~co"=$KX) 0(0)=0, LUY=0, Write down +he
_general form of dhe Solution and Vorchy the intgeal Porm-la

L Py d,;“lu.n}a\a%; on.

| Selurtipg!

(c) 5Cx)=((

405 by x), ~ 1<x<]
0 J O'Wc

(b /“\

.
-.I

=5 £ 0TS n(rn), ~1<x<]

O

O

Serring =6 =§(x2y), we have that
6% )= { Ax+B, X<y

‘. BOUMAA7
Glo,y)=0=>» =0
GZL.;«)=0 = (=0,

C.)H-D) X>/~/
Loaditions ?mP'}/ +hat

7

>
X

o/

1 Cos (T %), <1<A< |

6. W.

EC"' C 20, Flmal +he Greens 'Fvnc-ﬁo..n for the bb.untiay



Therckope,
Glx, )= ; A%, X<y

o Dy X2y
C_é_n +Iny.:.+7 ;‘”“? Ives : 1l
A $% =D - |
E;xmﬂ/ ,_‘t]n{,/ ). uugf_CamA_:;«tzf Yo wy lies — |
, J,L-,—:-G(x,l) = 151 Qb‘,y) =1
x>y , X C
= 0-A=-)
= A=Jc | | I
Therefore, - | I
= ~—~ <
GC}S1/> —~ X, X * | |
C )’/ X>Y A , I
Cons..cfyéwﬂz, X — - I
)Y, Ty St)dy + 5 XS0y
Tlncrcf—nn; | | ‘H

U= 2500 + 5, M, - ExeT)

Vilx)= - £ (xX)




