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1.

For each of the 6 functions, g, whose graphs are sketched below:

a_ « If g does not have a unique fixed point in G, state a hypothesis of
the Contraction Mapping Theorem that is not satisfied by g.

{9 « If g does have a unique fixed point in G but iteration of g (starting in
G) does not certainly converge to that fixed point, state a
hypothesis of the CM theorem that is not satisfied by g.

i g is not a contraction, mark 2 points x, y such that
lglx) = g = |x - ¥

é\ « If g is does not map G into G, mark a point p in G such that g(p) is
not in G.

€_ . If iteration of g converges to a unique fixed point despite g not
satisfying the hypotheses of the CM Theorem, circle the picture.
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Peopl_e came up with very varied
and nice ways of organizing their answers
to this question Better than mine!

~ N
o be circle )

/

.

e
»-G

b 3 L{'A:Cl\L-,j‘ ,& i\ .

Chun ﬂ gt X Oy

L

= |1(-¥\ fes \

L
|té‘r\at|on does not converge to f.p.
because |g'| at f.p. is > 1

circled)

/

unique fp
convergence to fp
from any x in G
not a contraction

on



HWY

qGQ:XQJré o -f\)Z.@]:G_

Jd S

()

Slww Cj AapS G eote G—

j wk/k S\/Lav) o S (SULOC’HM) VV\C—TQCKSMQ (SR G

)
a!(x) = 7 Ww@, ’(x) >0 s x> O
3 N \’

S

S;‘ACQ 3, 2 0 V%\\MAG O\/7© NG—

J
WMTM o s sty sncreascie, ow G-,

s mcza,»@) q(n) \JG(CKSZ\C\‘(ZS\\V/XGG-

Jhew Slsecye 3&\ \)HG . éG

G\A S :_5:
¢ 2%, v o (23) = @) €~ 5216 = 112922 5%
._——-'—'(9"5\" \J\ / 5 ’ S g
6 3
LZ%O\ < (- )
\/\()Q Cc:v\c,(,uae_ 36«) < & Y =~ e G, oF N
(13) SL\M q s a6 CBvhemekin, o G-,

\/OQ mz_c&l + S(/Lm G WS / ID-S"C—LL(/.&Z I 6~ mﬁu\ L< [

NQ W@Q‘QQ \ (';%H\ K/M/Lco(/\, @c*otﬂaeskf T(Auﬁ br{*

a un aL('H'G enlole e G Lm,(ﬂzuj [qf|450'vv&[_4( .
J ey

[’SQ 416«):{_2_{3 wax | x| = 0. .
- Q |5 XEG 1!
<o Jq’(xl<723:‘i_~._é_4( o G-
I 5

\H\ijmo\c@q—]—mdﬂe}wwé




HWOS

5
@b@z%

Le;“vﬂ»o o Go= fc;/a @_@’(

;.J; Cr La a cpwhra chena MG il Lthwa? C:M&'b

FO\\ amdh ISCQB—HC‘-{ = (("L\/J

—{1\.@/\ dl PAES G ko Vﬁ%e(&‘{*
- |

Prosf

Tkg X G G &pwm L\tq(r\(qu‘lgﬁak

-(L\')Qr\p_odhskm cc(x\C G\ Daf\sjrcfmam Vs
i N

|6 - SOELIOE c |

Il

(Qfx}HCl
) J

TMJW -—-36:\:» \aj(c:) =0

=1 G\Cx) ﬁ<c>/+ C%CCX C\

ﬂ Mq‘b M@ LAﬁil?Q—"\

= L]X <| +(l~L)/~)

FHS‘\ —J'fsv-/ r—cra\ﬁ Lup.‘:‘cLLu&L %@Qﬂ\

< lp +(-L)p

%€ G=cp capl s [x=c|<p

= QO

I

Al%kbm(\c Si:wﬁbltéi(‘akm i




The hypothesis

lg(c) —¢| < (1—L)p

is requiring that g(c) is not too close to the boundary of G, given the Lipschitz constant, L.

(

Specifically. it ina_this Lioschi I , de of G

(extreme case shown) :

c+p—g(c) > Lp
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