SoluHon Ql Let §20 and bn/-.-,bn >0 besuch that TxT = U where
T=[%-§1td Jand T = T)—.i. [y5—-be, Y7 *LG—J. Sinte U is conhnudua
andd T xJ is compact, W)l €™ for some Fxed M and all (u)eTxJ.
Wemav assume o5 <1 and M§ <b: for all J<{sn. Define

fich(LT)— Ch(T,T)
A= (90 + [Th(k T e)ae )

Ao =1
We put fhe d,-memic (1e. //-//) on J = R:L and aim fv/owm that with
verpectto the induced dbo ~mepic an Cfs (Z, T), £ i awonbaction moipping.

Note thaf 10 check. 76)? well-cdefined it suffiwr an before 0 check thaf
JC(@(I) =) forall ¥ € C (7 j) which ﬁ//owxﬁom

Johe (e, 2k < [ hitt,s0) 4t € M§ < b
To check § is a contvaction, we compute

do (59, £¥) = sup{ | (D))~ FX | | xe T ]

— spf 2

[ohilt, $16D)dt = [ ha (£ YO [ | e ]
e ] D[ helb ) — hi(6¥O) Jdt | aeT ]
— supd [ R TIO) —h (,viE) [Jdt [ xeT)

< swpf [Zoll e1t) = ¥ie) | dt [ xe 1]

< SUKF{ j)::o( doo(f/\f)cu‘laféI} < dédo"('\f/“i}) Q



Solution 82 Let S, Sux he the reopective seb of solutrons. Define

NS — Sew by AP =(x 3 ¥"")

Thisiswell-defined since it € Ssc i is n-timen diffeventiable, so all devivatives
upFo P ove diferendiable bence wontinuows, ancl i isclear /A (¥) € Srx.
Define (B« Sk — Se bj @(Nra/'“/\ﬁ«—l> = .. Thrs is n-fimen
wontinuowly differentiable with Y =", g =+ d

YUx)= hix, b)Y (), b))

Jo J(l/\af- \f) € 5* Since cfeavly A@ = ‘;C(, @/_\_:CC( 7%)&401/71/0/2;2% 71772 /DI/DU7/0

Solulion @3 T is equivalen! o solve the syshem (wordinales 2, uou on R?)

“7&/’——%, t{)=0 he = W
}ﬁ/:—ﬁ_ ¥ (o)=1 hy= —o
Zo =0
which we may o 65 ]fevaﬁng e conbaction map/Dirg 5_0 = (o,1).

§ ch(T,T)— Ch(3T)
J[(f)(x) = (foxho(é/”f;/f),f(d)cff} i+j:lh({/\ﬁ(+l)‘f,(ﬂ)#)
= (Lx\%(adf} 1 - ff %{t)df)

sjravh‘ng with some inihal ¥ = (0/'> Nole W is definedonall o ()= /Rg)
and\ if wechoore by =b, =5 then || h(x ) || = [wl+v) € b+l+b =2L+1.



Note that
” L\(D(}V'/V) - l"(")"‘)/\/)) ” = ” (V/_“) - (vﬁ -"L/) ”

= “ (V—Vl) w-u ) “
= |v-v'|+ [u-u' l

= || (uv) —(abv) ||

50 gy A7 | will do. We wantto fabke & an lavge o Pou‘ib}e with o<1
so we Jake %=1 We Fake M =2b+| svthat

‘O/M = b/zb(-\ .

Tak(ng b avbﬁmﬁ@ fow’ge (Q/M is an clore 7o {/2 A9 We wif‘\} and we can anvange
ME<h by jmkl‘mj § o be any fixed vale < T2 Thisfisercld he hypotheses,

and on T=1-8§ 1 we wmpufe that the fo//owfng sequence Lonuerge)
\AV\T][DVW\Iy to « um‘quem ution :

_(ol

S = (o2 +)

Fls7)= (x,1— L2

F(#*) = (x-1 4271 -427)
(I’) (x-+ 7= 3 1 —4x*+ fixt)

andso cleally fhe fimif is Y™ = (sin(x), s (), yielding the solution
sin(x) o the original TVP
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