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A chaotic attractor for d5 = 0.62 in the top-left fig-
ure. The curve v and the z-nullcline on S¥ U 8§ are the dashed
curves. The top-right figure is the z-projection of the Poincaré
return map which is shown to be close to the 1-dimensional, lim-
iting Poincaré map. The remaining figures show that the system
goes through a reversed period-doubling cascade for parameter val-

respectively.
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Iterate Plot for Logistic Family.

=#==ﬁ==ﬁ=

with (plots):
f:=(1lmd, x) ->4*1md*x* (1-x); #Define the Logistic family.

[ >
[ >
[ >
[ >
¥
{ fi=(lmd,x)— 4 Imd x (1 —x)
> pl: —plot({[l,O],[l,l]},x=0..l,y=0..l):p2:=plot(x,x=0..1,y=O..l):p3
{ :=plot (1,x=0..1,y=0..1): # Plot the box 0<=x<=1,0<=y<=1 and the
diagonal y=x.

> 1lmd:=3/4:iteratel: —plot(f(lmd,x),x=0..l,y=O..l,color=green):iterat
e2:=plot (f (1lmd, £ (1md, x)) ,x=0..1,y= 0..1,color=black) :display ({pl,p2
,p3,iteratel, iterate2}); # Plot the first and the second iterates

of f for a given ‘lmd’.

1 —l ---------------------------------------------------------------------------------------------------------------------------------------------------
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X

L
> Imd:=3.8/4:iterate3:=plot (f (1md, f(lmd, f (1md, x))),x=0. 1,y=0..1,col

or=black) :display ({pl,p2,pP3, iterate3}); # No period-3 p01nts yet
for ’1lmd’<3.8/4.
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Cobweb Plot for Logistic Family.

H H

with (plots) :

lmd:=3.9/4:N:=30: # Choose the parameter value and the number of
iterates.

f:=(lmd, x) —>4*1lmd*x* (1-x) : #Define the Logistic family.

pl:=plot ({[1,01,[1,11},x=0..1,y=0..1):p2:=plot (X, x=0..1,y=0..1):p3
:=plot(1l,x=0..1,y= O .1): # Plot the box 0<=x<=1,0<=y<=1 and the
diagonal y=x.

iteratel:=plot(f(lmd,x),x=0..l,y=O..1,color=black): # Plot the
graph f.
xO:=evalf(rand()/lOAl2):xl:=f(lmd,x0):P:=[[xO,O],[xO,xl]]:
#Randomly initialize a point and its lst iterate.

for n from 1 to N-1 do

x0:=x1:x1:=Ff (1lmd, x0) :P:=[op(P), [x0,x0], [x0,x1]]:0d: #Generate the
points of cobweb plot.

cobweb:=plot (P, color=blue) :

display ({pl,p2,p3,iteratel, cobweb}); # The Cobweb plot.
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Bifurcation Diagram for Logistic Family.

ST

with (plots)

f:=(1lmd, x)->4*1lmd*x* (1-X) :

a:=1/4:b:=1:m:=200:hn:=300:tn:=100:4 To run, choose the parameter
range ’[a,b]’ and the number 'm’ for parameter points, the number
"hn’ for transcient itereates, and the number ’tn’ for the
actually plotted iterates. I.e., the trunkated number of the
numerical orbit is "hn+tn’, but only the tail end "tn’ points are
plotted to capture the underlining attractor structure.
P:=[[a,0]):for i from 1 to m+l do lmd:=a+ (i-1) * (b—a) /m:
x0:=evalf (rand () /10712):

for j from 1 to hn do x0:=f (lmd, x0): od: for k from 1 to tn do
P:=[op(P),[lmd,xO]]:x0:=f(lmd,x0):od:od:
pointplot(P,symbol=point,axes=BOXED);
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