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Recall the Pestubtion o Leatity:
The Lt (XU be o Bonach space (vce complete normel space),
od F: X=X be o contiaposs wop v/ Elo)=
¥ 20 st Bl BO>X  has fe fom
2=1+F , uhwe =Tyt X=X s the ideuiity wop
ond Z B X fs o cotmetlon with const YE (0,0

Then £ Ble — Biw is unigeely soluale with R=(-9)r

fe. Yy € By, 3% € By st E(x)r/



QN (Hw7, a4)
Show Hat S mx +26 = 2.0012 s Solwble neay x=1
Sol: Step L* maniplate the equution to the Som X+ Tw=Y
K= (R, 1), define $:R=R by T(0= i+ 26
Deftne B:B>R by B0 =zF(x+1), thon T0)= 2=
By doflition,  B0O =7 (Sin* TOek) + 26et)*)
= Lotm+ Sextd = X+ B0 phy,, PR=Fsihmx+ Sot
Eqaivahfnﬂ\/, we Show the Sol\,alg,'[rt)/ o FO= L+0.0003 heor %=0,
Step 2: Detormining the contractibility o L
F= asiimx+ et 5 B = Fsin 2Tx + X
oY reo WV ze B, [Tl <E l2maf+12 )< (E)r
s Yx,xe By , | % ~%x) = |Zt|I-x) 3 ze B®@

é((lﬁ D r] |x=x)

[ T .
L v 0K r< Ze) — Tz FBO>R i o cortraction

£l



Step 3+ APP]‘/ the Theorom lﬂy oLuuﬁiny o suitable ¥ >0
Y= @Nv i Re(-9)r = (1-(F+0r) v

Wart 0 §x >0 st Jz_'f‘O,OOOB e BR('E),H. R>0.0003
@y toidl ond errr, = arl_yrz will work :

0<r< 7 sd R~ 0.0215 >0.0003
. B)’ the Thi, 209= $+0.0003 fs syluable newr %=0

which /Mp[!'as $O=20012 5 Solyable wear x=1 -@o



Q2) (Hw7,Q7) Show thet the integml equation oper CL-1,1]
yix)= o€’ - S; TR Ywit
s solyublt newr Y020 Sy sofficientl) swall o
Sol: Let XD = (C=,10, - llo) . Following the stops as in @4
Step L Veks SD X o dt = de
e B:XX b Blyk)= \/cx>+f T o dt
then E0)=0 > also B= T+ T, whae Tlyo) = [ 25 yitr s

Step 27 Vyso, V\/./‘/ZC'% CYxel-ng, |y - Fy.))

—

. \ SI _33% (yito- Yl dt | < 50' R L A AR
< vyl - When 0<r<E ke E s o corbietion
STep3: Y = 2804, r=(lnr = (1)

Shree 0@-0le= 12]€ . by the Theorm, whor \4<B=L(1-%)r

“{,‘lw/l The, I(H'Eclyml[ eqUa‘HOm i< soluble an, %IW]AM 0< Y(E.



Q3) (Mw7.Q8) Let A= (06) be real nen matrx
(a) Show that if 2 06<L  than I*A is  {nvertible
(B) Give gn dewP[c which Egaﬁtﬂ_ and  ItA is singar.
Soli l) (KD = (RIML) 5 fet B R =R be dofied s
200 = X+ Ax thue B0=0: B=T+F phye Z=Ax
Showing F s a contraction V xx e R,
| Ty - Z6ON, = VAt ], <A texl, € (;2}&%) |Ix- x'll.
Choote Y= Zai<L ., Z is o cortroction on R
" By the theaom  Vivo, =0 is wiely solvable w1 B0
Mone E s onigely Soluble on R
As 2=0,Yxel" . 200=0, x=0, e Ker ® = {0}
Thoore, T+A i invertible

(b) Take n=1, A=(-1), thea T#A =(0) > Singolar.



