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QD (HW 3 Q4) Fix de [0,1), Xxoe [0,17, consider fhe Heration,
Xtz X (1= Xnsy))  For my NEAN. Shgw that O s tha
W;'q-/e ffKeJPOI.Vr,; (ie. £ (xy) ConversyeS 1o x Sq‘[’f’sfy@ X= dX(l‘x),ﬂﬂ«WL K= D}

N0

Also. show Hat it is attractive: Sor omy X €[0,11, lim », = ©

Sol) DeStne T:001 =R by Tx:= dx U=x) . Showins T (0.0)CL0,13:
T is smoth with T = oL(1-2x) ; Tlo=-24<0O.
T ackiore marimm at = with T(E= F<1 " T <1, Yxcla
Also, Tx30, ¥xeloal, T ({011 S 4]
Showing T:T011—= T017 is o contraction * fake X = e [Tlo) = o<t
then V¥ € 0,17, by MVT, | Tx =T = [ Tlo))Ix- x| <Y Ix= x|
Lo T s a coitroction wih T(0)=0
S\/zowf@ O Is the wnigre Sixed poirt  Suppose (xn) converges To X Than
T = %, then by onigueness part o Contrmction Moppirg Principle., x=0.

AISDJ }\i'.'f, K= L'r',“.,TnXot 0 Ly ‘Hu existence Fwt o§ Contraction M"’FF[@ PVI‘nciPle.



@2) (HW& @5) Show, “that Query continvovs Fuction 5 To,11— (0,17

has o Fixed Point

Sol) If $0)=0 or T(B=1 ,thn F hay o Ficed point.
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Othir wise. ossume T30 owd $OLL . ]
Define  3:00,3— /R by 00 = flo-x

9(0) =Flo)
tha 90>0 gnd g0 k-

AS g 13 C.Oﬂ'tiﬂuousl by In'l}umal:h'te \/a[u& TLL&DVVW\,

thoe emts §€(01) st 9¥=D ge. TEI=1

Thln“fom , ‘S: l/loLs o -ﬁ'xec[ Po}n‘t.
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03) (HW2.Q6) (Twere Fonction Theorem Sor R )
let §:Tob1 >R be a C* Fuction  Show that
+ othMHs o g|obo\\ dsfoutarle iverse 9 & Vxelol), F00#0
Sol) T=1 ASSUanﬂ s g exists, then V x 6 (a/b), g(F) =X
diffeucitiating bath sides with respect to x = 9" () - T = 1
o Uxelaby, fo¥o
[€] As 5t ()= R s comtivous either YVx, £ 50 or Vx F0<0
WLOG asswe Wx, €ty>0s We fist stow that T 15 shictly inereusing,
Vxy 6 54 x<y by MVT, 3 $¢(0h) st Flp-Fio= FHy-0>0
U8 Tok] — [, flb] s stetly inoreming cottiwous, in purticdy is bijective.
Then there exists global fnverse J+EFATUIT 0281 which s Continoous
ond strictly increusing by the Continsous Tivene. Thesom (CBurtle, Tm 5.6.57),
Also, 5 s difteertibl with 0020, Vxe(nb). Thuctore by the

Disferetinble Lavesse Thonom ([Bwflci Th 6.].%1>J3 is also differentiable.



