Problem  sheet 11

() set T b o boundeel bncar guoratr on & 60t
space Y Show that (TmT) = ker 77, idove T T={TrxeH]
> fet

xe(ImT)L 5 s =0 Véfc— T T &> <, 1#>=0 VizeH

L, the dehin.

Yoo <« T'x, 2>=0 VZEH.
Sine® < Tra, 270 dor Vzef/,f’f\zn
2=T'x. *
Henwe, e Aave i’ﬁat 2 1% 1\%>=o <>

&> Thy=0 &5 xe ker T
=2 @mT3L= lcer T*_ )

D) det kb9, ise (0], b o eomfinuas , Furihn ar

@/ fet  the 'ofembf 7 act on L0 é} the formula
(TAE)- [ ke ds, Lelol)

Find the adpint  gprator T

1

> < Tag>: {000 @ ol = §(§ Kuymerds) 0 4 -

4o tae olso dor

0 0

<
11 o 4 4 -
=] kehd)me o) dsdlt = | (Skffzf)(yff)off ) x(s) ds =
040 = 0 01 T
= g ( S k(ﬁs)ﬁ(‘l’) 0(%) Q(S)OLS = S ( S k(é,S)(y(f)A-é) x(S) A8

0

ce—

; J—
< -x = .
b T <'1(S) - § kbs) dff)ol’f 4



@ Let ST be towndled Lnear 0/%/’“749'”( on a normed
Show  that  for etthy A€ plS) /)/)CT) one Ahak

p X
QA(T) Ry(S) = R (T) (S~ T)/?A(S)

B> e énow {’ﬁaf
i (T- M)/ZAU) (S-21)Ra(S)- (%)

ﬁm\(z A1)

Wuz&..@) R T- TR 2

= () Ms) Qm)u AT) Ra(S) =
= RA(T)($-2aT - (T- n))px

= R, (T)((§-aT- T+2T) R(S) =

= M(S 1)/27\(33

Menee,
25(T)-Ra(8) = Ra(T)(S- T) R, (S).



[/ Lt T # a Linear /Jemfwf on % debned ¢
Te- (555, %, 5, ) (pomactebon of st teo 4
mn%onem% Find ahdﬁ p&wﬁy He Wc’/mm ot 7.

p e consider  the (x.ao‘?on/
Tx-Ax =0 {//)
and. fnd 55 non-zero solwbon’. So, we fef

(52,50, 55, By 5 ) ~ (%, %, 8, B, 55, .. ) =0

§J~)(§1=0 .- A% =0
¥, -A§ 7O ?1"A‘§_Z=O
%-Afs-0 7 A U-N)E 0
Fy- A %y70 U—/\)*sc,:o

— — - - -

IL’LMOC, it A= ’/ %@I’L x= (00,1 060,. ) 5 a g’p&éon 7{9/4)
TH:A /'Wy)’f% l"ﬁaf N=1 € CT) Nect we consider the

sgs%cm %‘Fr'\?f"o
’5-1 -4 f'z' =0.

[t Kaé non - Xer0 50&7[7'0'75 B Aeterminant 73

ziuaﬁ 19 Rero:

-A A ) 2 - _
=0 => )\—4’0 =5 A=1/7.
\/( A

Hene, A=-1 € Sp. lhe obtained — p=4-1;1}
Jake A d Gp and. hind Ry =(T-2T)*

a?nSI'
/ M)z Tx - /bcs e 0
§,- A5 = .L+>\ 4
T~ A% -
- A%, - ,, >\z
?‘( )‘\5‘/'%
- 4’~>\ Vl"‘

._5,__,



7\ 4*/\ _____’!__.-
S, Mg (B B A5 AT e )
e adimate

2 4‘(’/\ ’{4__ 4 __i._... U _/:
| QA(T ‘e % wlm?ﬂ H-x{t i e ek

Slnal e Pllnal® | arng*+ 2000, d
< "l ﬁ%:.m‘ - 'lj,)\z\?illtl ¢ e el Tl
e 2 f 4
¢ {1 ot Vel w5 el S

¢ C (el dpatte )=yl

wKL"'ﬁ CmeX{%i)ﬁl}é‘ﬁoo

and Wt have  used the /nezaag’é/
lat 612 <(lale16])" < Dlareg161*

So. DIR)E? and RN ko,

fonseguently , ne plT).
ene,  pTI=CNI13, 6p(T)=4-4,4}, 6(T)=2 6,(T)=gf
4



(5) deb X=Cro3] and defne T DT)>X &
Tx=2" where
DT)=dxeX: 2)2"e X, 20)=2/F)=0f

S%oo{r ot 6(T) is not wm/)ap/f
> Lot ws dmd A€ R such that 3Jxe AUT) S&ﬁ'séﬁy
Ta- 1% =0.
This i3 zzuﬂm&ﬂf e oé'rza&'zy a  fuise mnh'mo%g,
A1{ferentiable Lunchon z such Y that
(51) {7(“(73),/\4(@;0 . Felo;T]
(5”,.1) x(0)=x(F)=0.

Tfui vﬁax’nep@ ezu.aﬁ’on 5 Onear second -order
eﬁua_/v’on with  comstant  coetlycients. To sotve M we

W b Fnd e rools of  clavacteriehie /79? T
/ul-/lco ———>/u= (7.
£ N<o, then f=tif7

In #his  case
2(¢)= (1 08 (V7 1)+ G sin(7 )

s a da/?nera/@ solubon 4o efuav‘»’on (51).

le rmext /Iaf n 7 into (84):
{q(ok G osO+ G on0O= (4 =0,

x(F)= G aon (2 1)=0

(A 7=0n, ni2
S, Mm=-n%, nyt, and %, (¥) =G &'n nt.

foanuﬂt*% , A=-nte @CT}CG‘CT)) hr atl nxg.
7%1& /m/:&'% z”ﬁaf 6(T) not émm[w{,
Henwe , o(T) 15 not  cCompct



@ Lot a/%):{f i teloi]

1 it £€ (4,4].
Fnd, —and olassi the spectrem o the o/ewz%or
(T%)/H =4lt)zl) a4 ﬂf on CLO].
¥ (o) = (021, where aw)={ % EET
x)(t) =alt)at), t€L0;2), b =14 te;2d
e start from the %uav'fon,
(64) (@x)4) _qalt) = (at)-2) x(€) =0
fonsider — the A//om'nj reeses
£ AFLoT => alt)-A#0.
Then (6.4) implies  A()=0  YEELOA]
2) recd) = alt)-A=o & t=1.
Tﬁzn, (6.1) We[d/} 2¢) =0 b‘tém,-?]\fl}.
But the continwity of x Smplsy that
al)=0 ¥telo2].
3) A=4 => al)-1=0 &S tel1d]
So, dor eoery xe CLO;2]  such that xlt)=0, tel0;{]

Ll & : (Tx)(f’)’ﬂﬂ:(é)’&
In /yarﬁ'ow&u’) x  can f taken as  follows :

_[ o, telojd]
r 2Le) {M, -(:(—(45.;_‘].

1




Let A#1. Then 3 B =(T-21)"'
e Find By Ffrom  the zfaabbn
Ux)(%)-—)ﬂ#k%f), telo02].

- PR | :
=> Alt)= = <L/H’), te 0,2

Hence, (/ZAg)(%F af(—g—fmg(f)) te [0;4],

ye AUR) = Tn(T-A1)
£ ¢ 0,1]] then the funchon 575:);1 ,telo2], i4
o ol uous bounded Aunchon, Therefore
Q(RA) =Cro54]

Q/f’IO(/
| Ry 4 = max ‘Q(Z)-'/\ <7“')1 < max . Il
)d {—Gfb;)] 4('[0;1] )Q[‘(“)"}-\ d '

So, Ka in a bowndbed  Lnecor o/&efzu‘m’ Aedned

on Cf@;l] /%(’/lbe,
PcT)-vC\CD;U.

£ remaing o consider the cane Aelo;t).
Then  for 9 ue fave

(T E)- Ax(B)= (alt¥)-2) x(t) = 0. x(H) =0.

So,
QURA)=Tm (T-2T) < 55 € Cloy2] : #(A)ro}.
=4

But +he set A 3 not dence in clo;d1.
for Instans, the funchon
()=t, terod]
Can not fe af/arox/ma,%ea(; @ fenchond From /4)
tcause
I —élll:/mx 14—<7(+)l 32 14’-(70)1 =|4-0l=1.

tc (052
Hene,  Q(Ry) 15 not dence  in Croj2]. This /m/bé‘%
§,(T)=(0;2]. Sink /xT)us},(T)u@(T):@ e fﬁ* 6:(T) = .
. p



/Vd. T & 1%6 Voft—shi ,79@/’47‘7)}’ on {2 Adebned
as  follous
x 7(33, \§5;~-), 7=<§r.>,:;4 é’/).a
E'nﬂ( M,e SP‘(CW(/U’VL D'/Z T
b e st estmak the norm ot T
ITz 1% < 52 155 .. € 15, 1% ’?:{lﬁlfsl{"-n ”’“1”2-
So, IThez. W x=(04,00,..) wue get IT21R= 1= Nai®
Hence,  ITI=2.
g{V Th s0r ST €{ae C: <13

e next hnd all A such that dJx #0 Saﬁ‘:%/;’%

Ta - Ax =0.
(?A, \?b' ?l-f )) - >\(§1, t’}, ?j)...):o
> \§-2% =0 5, = A%
Eb'}\}-l =it L \55 =A§4=)\254
2‘1‘ A ¥, =0 Fy = A%, = X2E4

lxit= 15,02 % M <t a4 & d@eonw(fm'c
serith (fere g ml). i
Thi% /‘m[‘r&“% Hhat
Gp(T) 2 {ae C: Inlcd]
lhe remark —that 6/“,(7')96(7') and 6(T) s a
Aosed set . Hence,
49 e: IAI<4}<: @;CT}CO‘(T c {reC: Ale4}
’(/(sinj/ the fact- thet A<AB /m/fft“«% A < E) we obrain
[ae €: et} c 6 < {2eC: ialeq}

I {l i

frec: nledd o) {neC. nle4]
M, sr)={neC: Ialsq} |

-



