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Problem Set 5

m Exercise 11.4

In[1]:

1
n

In[2]:= NestList[F, 0, 4]

aut[2]= {0, 1, 2, 3, 0}

Sothere’sanobviousfour—cycle. Hencetheremustbe cyclesof periodstwo andone,whichwe canseeonthegraphs.

In[3]:= Tabl e[Pl ot [{Nest [F, x, j1, x}, {X, 0, 3},
PlotStyle -> {{}, RG&BColor[1, 0, 01},
GidLines -> Automati c,
Pl ot Range -> {{0, 33}, {0, 3}},
Frane -> True, Axes -> Fal se,
AspectRatio ->1], {j, 4}]
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Qut[3]= {-Gaphics -, -Gaphics -, -Gaphics -, -Gaphics-}
In[4]:= NestList[F, 3/2, 2]
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In[5]:= F[9/4]

Qut[4] = {

I
N| w

Qut [ 5] %

Here’'saguesswhichturnsoutto beright.

In[6]:= NestList[F, 11/4, 3]

Qut [ 6] = {E, %,

11
i %

v
4 4

SoF hasathree-cyclehenceperiodicpointsof all otherperiods.

Ontheotherhand,define
In[7]:= G[x_] := Wiich[
X <1, =-Xx+3,
X 22, -2X+4,
X £ 3, x-2]
In[8]:= NestList[G 0, 4]

out[8]= {0, 3, 1, 2, 0}

In[9]:= Table[Plot [{Nest [G X, j], X}, {X, 0, 3},
PlotStyle-> {{}, R&BColor[l, 0, 0]},
Gri dLi nes -> Automati c,
Pl ot Range -> {{0, 3}, {0, 3}},
Franme -> True, Axes -> Fal se,
AspectRatio-> 11, {j, 8}]
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Sowe havefoundthefixed pointandtwo—cycle. If G hasperiodicpointsof anyother(prime)periods,it musthaveoneof
primeperiod8. Butthisis nottrue,ascanbeseenfrom thegraph. Theonly 8—periodicpointsto beaccountedor areof

lower prime period.

m Exercise 11.6

In[12]:= H[x_] := Wiich]
X £2, 3x+1,
X £ 4, -Xx+9,
X <5, -2x + 13,
X =7, -X+8]

Qut[9]1= {=Gaphics -, -Gaphics -, -Gaphics -, =Gaphics=-, -Gaphics-=-, =-Gaphics -,
- Graphics -, = Graphics -}

In[10]:= G[4 /3]
Qut[10] = %

Inf11]:= NestList[G 1/2, 2]
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Qut[11] = {7, > 5
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Qut[9]1= {=Gaphics -, -Gaphics -, -Gaphics -, =Gaphics=-, -Gaphics-=-, =-Gaphics -,
- Graphics -, = Graphics -}

In[10]:= G[4 /3]

Qut[10] = %

Inf11]:= NestList[G 1/2, 2]
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Qut[11] = {7, > 5
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Sowe havefoundthefixed pointandtwo—cycle. If G hasperiodicpointsof anyother(prime)periods,it musthaveoneof
primeperiod8. Butthisis nottrue,ascanbeseenfrom thegraph. Theonly 8—periodicpointsto beaccountedor areof
lower prime period.

m Exercise 11.6

In[12]:= H[x_] := Wiich]
X £2, 3x+1,
X £ 4, -Xx+9,
X <5, -2x + 13,
X =7, -X+8]

In[13]:= Plot [{H[x], X}, {x, 1, 7},
PlotStyle -> {{}, R&BColor[1, 0, 01},
GidLi nes -> Automati c,
Pl ot Range -> {{1, 7}, {1, 7}},
Franme -> True, Axes -> Fal se,
AspectRatio->1]
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Qut[13]= =G aphics -

In[14]:= NestList[H, 1, 7]

Qut[14]= {1, 4, 5, 3, 6, 2, 7, 1}

Sothereis aseven-cycle.

In[15]: = Show[G aphi csArray [
Tabl e[Pl ot [{Nest [H, x, 2i +j 1, x}, {x, 1, 7},
PlotStyle -> {{}, RG&BColor[1l, 0, 01},
Gri dLi nes -> Automati c,
Pl ot Range -> {{1, 7}, {1, 7}},
Franme -> True, Axes -> Fal se,
AspectRatio->1], {i, 0, 3}, {j, 1, 2}11]
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