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. (Geneligon of Cortvackian Magping Priiipla: 3
lot X ke o aim?\dl wlttc SpAC. Andk It T2E2 2
be 0 covisumd map cuechtiar e k-Ture (OmpoSIam
T b cofeackten, Shoo that T s oo wique Lixed, poiiat

Sol) By assumption, T 0 X=X s o contrction
By Cortraction MQPPMS F"T”UP[&J T has a unigue Fixed point xe X
Showing = is a fixed peist of T : Note thet T (T)=T(T%)=Tx,
S Tx s also o Fived poirt of T
Ry the umiguomss of Sived poit of T Tx =x.
% IS & Fixed peint of T
Showlg x is the wnique Sired poict 0f T -
Sppose y € X s also o Fixed point Of T Then
Tky =T (W) = Ty = = Ty=y. .y s o Fixed point OF T
By the uniquemss of Sixel poist of T, Y= X

Th&%-foye) x s the ww'o’ve Fired point of T



2. SL\M —Hkp,'k -H,g_ %u_aﬁ@’\ (oK -(-2)(4‘("’7(' = \-OO‘
Bae oo Hfim noxr ¥=0-

Sol) DeSine BRIN>(RAN by E=T+% whie Tty= cosx+ 2x" Thea TO)= 1.
APP\‘/"'B Pertubation of Ldotity £, & - heed To Constwet r>0 Such that
Ll (Buonk) < (R, s o controction.
For any K% e B/, Bl -Zix)| = | (Cos xacosx,) +1 136 ¥y
= | (-sing) (- %) + 200-%) (8 50 + 3+ ) |
= [ [-si§ 28+ X 1+ ¥ | [ %)
& (r+ 2(P+ P Per®)) Ixex) = (F487) Ixmx))
Chotse 1=+ 5 then ¥= 735 =5 <L
« For all xx e Bylo), [B00-B00| €TI0l Hows Bl is o cortroction
By Pertubstton o8 Tdowtity, Sor any yeBolt), hue R=(-1)r= 5% >,

-tLM exists WI‘"’VC X6& EV[D) such “that §00=>’ , In pw‘l’l'wlav, [.001 e.—B_R.U_)_

_. cosx + 2% +X= 1001 s solwble over [xI ‘zl?



3. Lt A bz an nxn sgmndaic s and Ve R, Shio Hak
oo opd, ¢+ >0 aud R>0 such Uk ‘dg\éa:(o)CHi“)

tor axats O\WAL%U\Q, XGBT—ZB)C{RV\ suclt Atra

%= Y+(KXAX)V,
Sol) Me'Hnod L APP\V Gh OLl'tefhod,'{ve of Prap.g.b__

Pop3.5° Let B~T+T:  USR =R be o C mp on an opn sshset
U SR contaiming O which  safisfies the Following properties -
O W0 =0 i 22 =0 VY I<i.j¢n
Thon thye exists + R>0  suh that or ony y & B.lo)
Thue  exists wnigve % e B sh thit Plo= y.
PE Almost iduticd to the proos of Bop.35 ¢ in the lust styp,

AFF'}’ Tlnm 34‘ divec‘tly I'ns‘toml O“E l'ts Ro/nwk 1 “@

DeSine & ()Ph,\\'llz)"’ URN,“'”A Ly P=Td +T , whwe Flo=- XAx) V.

Then *0) = —LOTAO>\/ =0 H,ema.) @ Is Sa‘h‘;??eol,



By Prep. 3.5, it soffas to ok (3): 1 22

~=20 3% bo=0 ) —S:U)f my l$1,J$v\

Note that
X Oy X)X 0 X+ XK R X
-+ < + - ‘!‘
Qp - On X + : X +
XAx = (% - xn) Lo T Kl X A XGRG X+ X, X,
+ . + > +
Q,‘)'-~ hany Xn '. o _;_ &

i .
Xp Oinp Xy v 1 X000 X; + -0+ Xon Qn Xan

V¢ ¢ QL"—TA")—BLX-a-~X-+ixka.x+ana.x)
°° SJ &7, T T QX T lk__, ki %y = Tk Tk
<#j k#)

n n n
205K + kz__; Qs Xy + E-‘ QX = kz_](a'jk*'akﬂxk
fei ki) )

. L DF, A . hwm 2%; —
S oV 1¢i¢n , % x) = ~ (E](_Q'Ik*o“kj\xk) Vi . w0 3% =0

TLW‘_fM, ‘7}/ PV‘OF.B-S/, —H\effc existe -, R>0 sveh 'Hﬂa‘t For ony y ({ER(O)

there exists Unigue XGEYLO) such Hhot §(X}2>’ , e X:)"'“[%_r/-\x\]\/.



Method 27 Apply the perturbotion of identity irectly

Applying Pectuoation o Tdotity o & defind obove * head To Constust >0 S tht
El%" (B, 1) — (R, ) Is o comyaction.

For any & Be), (| 2002005, = |- (AR v + (VA<

= [|F<Ax x> + <AL V] (whee <> R R R s the stodard i product)
= | -CAe.x> + AL VL

= | CA+x), -5 | IVl ( A s symmetric = (Ax'=x> =~ <, Ax>\
= -(Ax,x2

é HA(KI-\-X)lLllx'—X “LHV[(l (B)f Cavclwy'gchworz Inequq“fy}

< VAL, s U 1l 1x-ll, (uhowe AT = (22 05)F )

L)

< 2r DA VI (1%l

2 Al v,

l

Cht‘JUSe V: 2 ALt ) _{flMM, \6—“- 2 ALt < \

" For all x.¢ e B0, [EWO-ZOO < Tl Xl Hawe Bl is o contaction .
— l

By Pﬂ/’tw\om'h'w ot IJv{/V\‘H'lL\/J Sor any ye Bel0), whewe e U-h’)\r = (2 1AWt )

Yhee exists wtio,ue x e B, such thot %DOZ)’, fe. X= Y+ (x"AX)-v .



4. b Koo € ClIox,d) . Sheo Huat o i
A0 sud Mt fo all g6 Clo,U , o 2ty
e M@\ sofudton. \jeCIO,t] of Yo Mm%wl

Qﬁ\mcm Y= §oo +N B\o KO+ 3(*)0&: ‘

Sol) DeSine & (Clo,17 1) = (Clo,17 o) by Blyw) = yox) - Tlywo) |
whwe Tly00) = -2 Sgktx,ﬂy(ﬂdt L whae 250 is 4 be determined Thn E0)-0,
Applying Pectdostion o8 Tdotity fo E * heud To chovte 20 small engugh sih tht
Z: (Clo] o) = (Clo17 ko) s o contrgetion.

R any vy € (CTO.1T ), For oy xeCo,17,
| Ty, - Tlyw)) = |- SO Kixt)ytodt +2 So Kl yndt |
= 2| fkelyto-yo) dtl € A - o fikeol} |y, ),
Tt - Tyl € A - woetosmnt KOOy v, =AM Iyl

mox \
w\neve M:(x,t)era,uxro,u{\K“"ﬂn. C[’*\?O:“e A= MeT then \K“M_ﬂ<



ST - Ty, < WY, Tor ary Vi, e € (CTo,17, 1 llo)
T (Clo,17 ) = (CLo17 o) s o comtyaction whem A= FeT.
By PU'tw\om'Hom ad Iim‘h'fy’ 'S:or 0/\7 9(70 e Clon 'H’LE/VL exists YDOG C[O,l]

Suh thet  Blyo) =9L0, e YOO gbo+ A f Kiybdt,



