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#2.2.7

Ana\,zc Yhe e1ua+ion X:ex—cos(x) 7”,0\;\( Caly\S\:c‘\-ch the Vectror £re\d
b the real line, €l all fixed points classify their stability, and
Sketeh the }Mpk of X(#) For diflerent Tnitial conditions,
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Eon poesitive Valves of X we have et €5>\ and hence for X )
efa COS()’«)>O, Ne, Fhere ave we -Pix“l peints tn this N;»?mc, i 5
Conseguintly, fup X>0, eX=ces(x) will vk Nk an oscillating
EXpenential. T4 Vasted X<0 then €220 For [X|5>>] and
ex-CaSD()%-Cvs(x). We con vse +his Tnformation +¢ sketch
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Follow vy, payt _[: ot several vepresembative Solvkon Covves,
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x=-g,

X=-%5/ F
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F‘.‘hd an C‘}W‘HO" X=;()<) whise Ssludions are Consistent with +he -l:.}m

below.
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T'Mn 'S G Syihie fixed 'pv.‘vd' at X=¢ and vnstable -ﬁ-\‘xcd 6t

atr X=I|. From H\c.‘-P\\?uu i+ Vs clean that }“'_;;O-S-lx)—z.\-‘m $(X )=,
y C

The polymrmial £x)=x(x-1) Sadisfies +his criteria.
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Find an eguation X=£(X) with the stated propertics.

f].‘} EV(:/ T‘Cu\ v ber S a F‘F})wd Po;ni-.

b‘!) Ewr/ inn7er s a -F:x,eJ Poini‘ and ne ethers,

(-\) There are ]..!rff".r"\/y 3 fixed peiats all of which are Stuble,
d\)Tkerc are we +ixed pents,

€.)T\ncm are 1::":’}/ fel2 f-.y-rp! Ia,;-'.,—d-_f,,

S_o lQ_'HW\ :

a.) S =0.

b.) S0 = 5 {TrX)

C) This 15 ner pessible slace the Fumerom would Uccessay |y Sotbisé
FUX)<0 at all $ived points,

d)Fx)=1.

e 3ty= 1 (x-i),
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X6X ank TobT with avbz0, Lerrin, ()= KOEMITH) ™ sho
Huak X inerenses monotomcally and Surisfes Vo X()=1,

:i olution,
D€ eep en+iﬂ+1h), we Nave Hhet
*=EATX- XX +3)
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= (a-'9) x(\-X)-




Cows¢1v¢»i—y 5Tace X=L1 1% the On\)v stable £ ed Ppin-l— end VX, <|
i+ Gllows Hhet X vene balally ineveases o A

2.3 6
Considen Hne (3.“.\,,‘,..7 Gompli Ficd model of Hue prepertion of a popelotion
§Pcnkm7. G lqn}ua’:. :
X =s0x)x"-(1-sIxl)-x)
Where  023=) Vs the attracviveness of a \wyw;t and az\, /jrml/z( +the
Stubility o€ +he Fixed points.
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Lers £y derermme v fxed points’
O = sl1-x)x% (-5 ) (1-x)* |
=X0-2)( 5 x*% (o5) (1-x)™)

(,\cwl/ X=0 and X=| ave Eixed Points. Morcowrj Frophing. g xu-)

ard LX) T 35 clear brere (s a thivd  Fiyed poiar  x* Setiséri,
0<X”’<\; S¢e Phe #:)w& below, 4
e

£y =5x""!

Let Sr(x\:5(l-x);<°‘—u—s)x(\-x)q. Ditterentieting we hove that
)= =5 x s x)a x4 (=) LR v all-s) 2 (-x)%
There fore,
$'o)=~-0\-%) and §'())=-5,

T\\cn#w{, 0 ard \ gre beth  Stuble anid Cbnstiww'r}' Xx‘wws-}- be
UVStable.



