Cobweb plots

Definitions

plainl[f_ , start_, n_] :=
Show [Graphics[Point[{#, 0}] & /@ NestList[f, start, n]],
AspectRatio -» .2]

plain2[f_, start_, n_] :=
ListPlot[#, Mesh » All, Joined -» True, PlotRange -
{{0, n}, {Min[#], Max[#]}}] &[NestList[f, start, n]]

cobweb[f , start_, range_, n_] :=
Show[{Plot[{x, £[x]}, Evaluate[Prepend|[range, x]],
PlotRange » {range, range}], ListPlot[ Prepend[Join @@
({#, {Last[#], Last[#]}} & /@
Partition[NestList[f, start, n], 2, 1]), {start, 0}],
PlotJoined -» True, PlotStyle » Dashed,
PlotRange » {range, range}]}, AspectRatio - 1]

Examples
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= Example1: f(x) = E(3x—x )

. 1 3
plalnl[z (3#-%) &, 1.6, 10]
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plainZ[% (3#-4) &, 1.6, 10]
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cobweb[; (3#-#%) &, 1.6, {0, 1.8}, 20]
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cobweb[; (3#-#%) &, 1.725, {0, 1.75}, 20]

150
101 _
|
|
|
|
|
|
0.5 £
|
|
oot———— -~ —— — e e e e e ey A Ay
0.0 05 1.0

1.0

0.5

-1.0

cobweb.nb | 3



4 | cobweb.nb

Show [ {%, %%} ]
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= Example2: f(x) = cos (x?)

plainl[Cos[#?] &, 1, 20]

plainZ[Cos[ttz] &, 1, 20]

1.0~
09]
08[

0.7]

0.6/ —




cobweb.nb | 5

cobweb [Cos [#?] &, -1.5, {-2, 2}, 20]
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FindRoot[Cos[xz] =x, {x, .8}]
{x->0.801071}
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s Example3: f(x) = cos(x?)

nz
cobweb[Cos[?] &, 1, {0, 1.1}, 5]
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cobweb[Cos[?] &, 1, {.85, .95}, 5]

!
\
[
\
[
\
[
!
[
0.90 :
[
\
[
\
[
!
\




cobweb.nb | 7

nZ
cobweb[Cos[?gl &, 1, {.912, .917}, 10]
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FindRoot[Cos[?] =x, {x, .91}]

{x>0.914018)

m Example4: f(x) = sin (—g x)

b
plainl[sin[—z n] &, 1, 20]
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b
plain2 [Sin[—; 11] &, 1, 20]
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