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第 7題 >> 郭菱雅 

第 9題 >> 朱怡亭 

結論 
解題容易，但編寫程式不容易，有些題目有想法但卻無法順利完成程式，跑出結
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KG H6, 2L

f = GraphPlot@81 ® 2, 2 ® 3, 3 ® 4, 4 ® 5, 5 ® 6, 6 ® 7, 7 ® 8, 8 ® 9,

9 ® 10, 10 ® 11, 11 ® 12, 12 ® 13, 13 ® 14, 14 ® 15, 15 ® 1, 1 ® 7, 1 ® 9,

1 ® 10, 1 ® 12, 2 ® 5, 2 ® 6, 2 ® 12, 2 ® 14, 3 ® 7, 3 ® 8, 3 ® 10, 3 ® 14,

4 ® 10, 4 ® 12, 4 ® 13, 4 ® 15, 5 ® 8, 5 ® 9, 5 ® 15, 6 ® 10, 6 ® 11,

6 ® 13, 7 ® 13, 7 ® 15, 8 ® 11, 8 ® 12, 9 ® 13, 9 ® 14, 11 ® 14, 11 ® 15<,

SelfLoopStyle ® 0.2, MultiedgeStyle ® 0.2, VertexLabeling ® TrueD
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k = GraphPlotB81 ® 2, 2 ® 3, 3 ® 4, 4 ® 5, 5 ® 6, 6 ® 7, 7 ® 8, 8 ® 9, 9 ® 10, 10 ® 11,

11 ® 12, 12 ® 13, 13 ® 14, 14 ® 15, 15 ® 1, 1 ® 7, 1 ® 9, 1 ® 10, 1 ® 12,

2 ® 5, 2 ® 6, 2 ® 12, 2 ® 14, 3 ® 7, 3 ® 8, 3 ® 10, 3 ® 14, 4 ® 10, 4 ® 12,

4 ® 13, 4 ® 15, 5 ® 8, 5 ® 9, 5 ® 15, 6 ® 10, 6 ® 11, 6 ® 13, 7 ® 13, 7 ® 15,

8 ® 11, 8 ® 12, 9 ® 13, 9 ® 14, 11 ® 14, 11 ® 15<, SelfLoopStyle ® 0.2,

MultiedgeStyle ® 0.2, VertexLabeling ® True, VertexCoordinateRules ®

:1 ® 81, 0<, 2 ® 8Cos@24 °D, Sin@24 °D<, 3 ® 8Sin@42 °D, Cos@42 °D<,
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1. Euler circuit

j = Graph@Range@7D, 81 ê 2, 2 ê 3, 3 ê 4, 4 ê 5, 5 ê 6, 6 ê 7, 7 ê 8, 8 ê 9, 9 ê 10,

10 ê 11, 11 ê 12, 12 ê 13, 13 ê 14, 14 ê 15, 15 ê 1, 1 ê 7, 1 ê 9, 1 ê 10, 1 ê 12,

2 ê 5, 2 ê 6, 2 ê 12, 2 ê 14, 3 ê 7, 3 ê 8, 3 ê 10, 3 ê 14, 4 ê 10, 4 ê 12,

4 ê 13, 4 ê 15, 5 ê 8, 5 ê 9, 5 ê 15, 6 ê 10, 6 ê 11, 6 ê 13, 7 ê 13, 7 ê 15,

8 ê 11, 8 ê 12, 9 ê 13, 9 ê 14, 11 ê 14, 11 ê 15<, VertexLabels ® "Name",

VertexSize ® Medium, VertexStyle ® Black, ImagePadding ® 20D
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eTour = First@FindEulerianCycle@jDD
81 ê 12, 12 ê 13, 13 ê 14, 14 ê 15, 15 ê 11, 11 ê 12, 12 ê 8, 8 ê 11,

11 ê 14, 14 ê 9, 9 ê 13, 13 ê 7, 7 ê 15, 15 ê 4, 4 ê 13, 13 ê 6, 6 ê 11,

11 ê 10, 10 ê 9, 9 ê 8, 8 ê 7, 7 ê 6, 6 ê 10, 10 ê 4, 4 ê 12, 12 ê 2,

2 ê 14, 14 ê 3, 3 ê 10, 10 ê 1, 1 ê 15, 15 ê 5, 5 ê 9, 9 ê 1, 1 ê 7,

7 ê 3, 3 ê 8, 8 ê 5, 5 ê 6, 6 ê 2, 2 ê 5, 5 ê 4, 4 ê 3, 3 ê 2, 2 ê 1<

Table@HighlightGraph@j, Style@Part@%, 1 ;; iD, 8Thickness@0.02D, Red<DD,

8i, Length@eTourD<D
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Animate@
HighlightGraph@j, Style@Take@eTour, nD, 8Thickness@0.02D, Red<DD,

8n, 1, Length@eTourD, 1<, AnimationRunning ® FalseD
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2. Hamilton cycle

g = Graph@Range@7D, 81 ê 2, 2 ê 3, 3 ê 4, 4 ê 5, 5 ê 6, 6 ê 7, 7 ê 8, 8 ê 9, 9 ê 10,

10 ê 11, 11 ê 12, 12 ê 13, 13 ê 14, 14 ê 15, 15 ê 1, 1 ê 7, 1 ê 9, 1 ê 10, 1 ê 12,

2 ê 5, 2 ê 6, 2 ê 12, 2 ê 14, 3 ê 7, 3 ê 8, 3 ê 10, 3 ê 14, 4 ê 10, 4 ê 12,

4 ê 13, 4 ê 15, 5 ê 8, 5 ê 9, 5 ê 15, 6 ê 10, 6 ê 11, 6 ê 13, 7 ê 13, 7 ê 15,

8 ê 11, 8 ê 12, 9 ê 13, 9 ê 14, 11 ê 14, 11 ê 15<, VertexLabels ® "Name",

VertexSize ® Medium, VertexStyle ® Black, ImagePadding ® 20D
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hcycle = First@FindHamiltonianCycle@gDD
82 ê 5, 5 ê 6, 6 ê 7, 7 ê 15, 15 ê 14, 14 ê 13, 13 ê 4,

4 ê 3, 3 ê 8, 8 ê 9, 9 ê 10, 10 ê 11, 11 ê 12, 12 ê 1, 1 ê 2<

HighlightGraph@g, Style@hcycle, 8Thickness@0.02D, Red<D, VertexSize ® MediumD
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HighlightGraph@g, Style@ð, 8Thickness@0.03D, Red<DD & ��

Table@Take@hcycle, nD, 8n, 1, Length@hcycleD<D

2     Hamilton cycle.nb
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Animate@HighlightGraph@g, Style@Take@hcycle, nD, 8Thickness@0.02D, Red<DD,

8n, 1, Length@hcycleD, 1<, AnimationRunning ® FalseD
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In[1]:= a = Table@KnightTourGraph@3, 4, PlotLabel ® K3,4DD

Out[1]=

K3,4

FindHamiltonianCycle@aD
8<



7.

g = GraphPlot@81 ® 2, 1 ® 3, 1 ® 6, 1 ® 7, 1 ® 8, 2 ® 3, 2 ® 4, 2 ® 5, 2 ® 6, 3 ® 4, 3 ® 8,

3 ® 9, 4 ® 5, 4 ® 9, 4 ® 10, 5 ® 6, 5 ® 10, 5 ® 11, 6 ® 7, 6 ® 11, 7 ® 8, 7 ® 11, 7 ® 12,

8 ® 9, 8 ® 12, 9 ® 10, 9 ® 12, 10 ® 11, 10 ® 12, 11 ® 12<, SelfLoopStyle ® 0.2,

VertexCoordinateRules ® 82 ® 80, 0<, 3 ® 812, 0<, 1 ® 86, 12<, 6 ® 83, 5<, 8 ® 89, 5<,

4 ® 86, 1<, 10 ® 86, 2.5<, 11 ® 85, 4<, 12 ® 87, 4<<, VertexLabeling ® TrueD
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In[1]:= g = Graph@Range@12D, 81 ê 2, 1 ê 3, 1 ê 6, 1 ê 7, 1 ê 8, 2 ê 3,

2 ê 4, 2 ê 5, 2 ê 6, 3 ê 4, 3 ê 8, 3 ê 9, 4 ê 5, 4 ê 9, 4 ê 10, 5 ê 6,

5 ê 10, 5 ê 11, 6 ê 7, 6 ê 11, 7 ê 8, 7 ê 11, 7 ê 12, 8 ê 9, 8 ê 12,

9 ê 10, 9 ê 12, 10 ê 11, 10 ê 12, 11 ê 12<, VertexLabels ® "Name"D;

Row@8HighlightGraph@g, 8TreeGraph@VertexList@gD, BreadthFirstScan@g, 1DD<,

VertexSize ® 81 ® 0.2<D, Spacer@20D, HighlightGraph@g,

TreeGraph@VertexList@gD, DepthFirstScan@g, 1DD, VertexSize ® 81 ® 0.2<D<D
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Graph@8"a" ê "b", "a" ê "c", "a" ê "d", "b" ê "c",

"b" ê "e", "c" ê "d", "c" ê "e", "c" ê "f", "d" ê "f",

"f" ê "e", "e" ê "g", "f" ê "g"<, VertexLabels ® "Name",

EdgeWeight ® 84, 6, 5, 1, 7, 2, 5, 4, 5, 1, 6, 8< , VertexSize ® 0.15,

EdgeStyle ® Black, EdgeLabels ® "EdgeWeight", EdgeLabelStyle ® 14D

Out[195]=
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mydata = 880, 4, 6, 5, Infinity, Infinity, Infinity<,

84, 0, 1, Infinity, 7, Infinity, Infinity<,

86, 1, 0, 2, 5, 4, Infinity<, 85, Infinity, 2, 0, Infinity, 5, Infinity<,

8Infinity, 7, 5, Infinity, 0, 6<, 8Infinity, Infinity, 4, 5, 1, 0, 8<,

8Infinity, Infinity, Infinity, Infinity, 6, 8, 0<<;

mygraph = FromAdjacencyMatrix@mydata, EdgeWeightD;

GraphPlot@mygraph, VertexLabeling ® TrueD;

A = ToAdjacencyMatrix@FromAdjacencyMatrix@mydata, EdgeWeightDD;

B = DeleteCases@Flatten@Table@If@And@i ¹ j, A@@i, jDD � aD,

8j ® i, ToString@mydata@@i, jDDD<D, 8i, g<, 8j, i<D, aD, NullD;

GraphPlot@B, VertexLabeling ® TrueD;

aaa = MinimumSpanningTree@mygraphD;

ans = GraphPlot@aaa, VertexLabeling ® TrueD;

xpts = Cases@ans, Line@pts : _D ¦ pts, InfinityD@@aDD;

vertex = VertexRenderingFunction ®

H8EdgeForm@BlackD, Yellow, Disk@ð1, 0.1D, Black, Text@ð2, ð1D< &L;

Show@GraphPlot@mygraph, VertexLabeling ® True,

PlotStyle ® 8Blue, Thickness@0.01D<, vertexD �. Line@_D ¦ Line@xptsD,

GraphPlot@B, VertexLabeling ® True, vertexDD
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