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Consider the Sy sten )?zzsin(x),
q‘)F'inbl 5( as q 'Fvnc,{—;\on ol X,

b) FLM‘ +We foozn‘H; X Wheet )\(‘ S mﬂx:m}actt
Solut; o

a)Is X(£) satifies x= $nlX) then
X = ¢ X
fl_@" n{ X(+))

= Cos(X(H) %
= Cos(x(4)) s1alx)
b) S‘V\CC <,
\ X:CUSLX ‘S-:x . L ae 1 Y . =
Whten Co51X)-g e )= (+ Follows that X 15 Moxim:zed wh en

:;,,(x) :AIJ e.}, X:'fy._f_.;.mr where WE Z,
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Find an e%’ua-i*;pn X=&(x) WhoS€ Solutons ar( Cons\Stend witn +hose
Shown below.
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-nﬂ& \rClocﬁry oL q 5kf‘l‘VCr- s wmeodeled bl
Mv—mi-Kv
Where v\-.,7 K> p.

a.) Obiain an analyHca! Solveo, aSSum'-‘n)/ vioy=0.
b)) Caleolase L';&V(:t'),

C.) Give o ?Y‘qloh-\cal analys’s of +he Prololt.m.

Solo-l-ion:

a) SCPCM% n}, \mp.ablcs i1+ -Fpllows -an-l-.'
S }—ﬁv alv-S a!;r

b) J‘—;:o Vi+)= \[_-]_{-‘

C.) Geometr: ically, +he only Lixed peiar s v= \I—"f- C’lnr‘y Hais

>ror ¥S St+uble Siace +he - I o
I;tvnw;/ P“"bela ‘Pvnc\l-m ;CV)—\M),—KV 's & downwna‘
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Suﬂ;asc X, X ave ywe species +hat repredvec exponent., i, Last!
;f{:ar_)
Y=FY

wher ¢ a>b>p.
Q) Le+ xte)= X(x+x)! by Solvly Fo-

X and I Show +hat
Ve x()=|,
1—
\?)Shbw +hat X SatisEies +he 1?1\5-}-:(_ e7ua+.‘ph, E}P"“n ‘”'y Y.
\mpkc.s L X(H=1|
-3 20
Sbll)-hbﬂ
a)I$ X =aX and ¥ =LY then X(t)=X, explas), =y, cxp (hr)
Th(!rc&n
Xl = X.e? +y.c
X L.mf-
ll"‘— _— e .. _(a’b)t ==
= s X(#) = J—m )4-{(_;_¢ ) I

b) D"'F'ctru’lh‘a-l—xh}, 4 ‘Fb"oW.S +hat+!

X = :x:cx+z) — X(X+Y ] (z+z)
=X (XY ) X (X+X) (aX+bYT)
= 0X4a¥¥-ax - bXY

(T+X)*
—@-b)x T
(X+¥)™
= (a-Yo) x (\—x).
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#2.3.6.
Consider +he wmodel
X=50-x)x-Cl-5)x (1= )%
where  6<5<), a>|, o= xsl.
0.) Show +hat+ +his cgva-!-.‘an ras +hree 'F'-‘xcal Fo'm-)-_g.

b.) Show +ha+ For all a>| the Fixed poinss X=0 | are stublc.
C) Show Fhat the +hird fixed poms, o<y

Solvtion,
A X= U)X (5 X (1=5) (1x) ).
Clearly, X=0,\ arc fixed points,les FOO= 85X (s ) 1-x927
Yince g(o)=-(1~5)<p and $UNV=5%0 T+ Lollows ~ +hat Fhere
EXSH @ thied yoor XFELo, 1) Moreover, +on XeCo, (7 1+ Lollors
J =5 (a1 )R (- 9)10)* s
Co'nse([wm-f-l)(f )(* s w‘:?uc.

¢<|, TS unsezhic.

b Ler $0x)= 501x)x%—(
i+ Sollows Hhat'

$xV= AL 5 (X -s)x 1 -xy']
"L L0 0]
=5[ax" —@n)x4] +(-5)[ay®"- “*”)’ﬂ

~$) x(\ “)()a and r=(l-x). Cdlf.ula-l-m;__

Thch-FDrCJ

3'C0)= (1-5)[a-(a+)]
=~ 0
$UN=-5 <o

Consqucn{—l}, X=0,1 are siable £ixed points,

C-)Sﬁnc& FX) VS Swaoth and X* s e Uhigue Fixed Point in

+he ‘nierval (o, 1) 1+ Lollows tnat x* muse be unsiable gince o,
are Stuble L3 xed points



