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® Kneser graph ] 3
% Kneser graph KG(6,2) 8 &34 % £{1.23456) % 2 L £ 0§54 2 &
AT & 4 (— A2 A" 2-subset ") % verteices * EHBEHE Y
2-subsets 4o % disjoint #]: — ik edge -
1. ¥ & KG(6,2)3 B £ ik 3% & — 4% Euler circuit -
2. WE & KG(6,2)it 1 & 3t 3% & — 4k Hamilton cycle
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® Spanning Tree /] #

7. L& M(—)% #M BFS algorithm #& DFS algorithm J% i i spanning tree
4o T LA 6935 ¢ AL A R ) &) spanning tree
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KG (6, 2)

f = GraphPlot[{1>52,253,3-54,455,5-56,6-7,7-8,8-9,
9-10,10-11,11512, 12513, 13514,14515,15-51,1-57,1-9,
1-10,1-512,2-55,256,2-512,2-514,3-57,3-58,3-510, 3514,
4-510,4-512,4-513,4-515,5-8,5-9,5-515,6-10, 6> 11,
6-513,7-513,7-515,8-511,8-512,9-513, 914, 11 > 14, 11 - 15},

SelfLoopStyle -» 0.2, MultiedgeStyle » 0.2, VertexLabeling -» True]




2 | KG(6,2)a12D.nb

k=GraphPIot[{1->2,2—»3,3-»4,4—»5,5-»6,6—»7,7—»8,8—»9,9—»10,10—»11,

11-512,12-5 13,135 14,14515,15-51,1-57,1-59, 1510, 1512,
2-55,256,2-12,2-514,3-57,3-58,3-510,3-514,4-510,4- 12,
4-513,4-515,5-8,5-9,5-15,6-10,6-11,6-13, 713, 7 » 15,
8-11,8-512,9-513,9- 14, 11 - 14, 11 » 15}, SelfLoopStyle - 0.2,
MultiedgeStyle -» 0.2, VertexLabeling -» True, VertexCoordinateRules -

{1_> {1, 0}, 2 » {Cos[24 °], Sin[24 °]}, 3 > {Sin[42°], Cos[42 °]},

3

- )

9 - {-Cos[12°], -Sin[12°]}, 10 - {% (_1_«/3), -

1 V3

114{-5, 'T}’ 12 » {-Sin[6 °], -Cos[6 °]}, 134{% (-1+«/€), -

14 » {Sin[42 °], -Cos[42 °]}, 15 - {Cos[24 °], -Sin[24 °]}}]




1. Eulercircuit

j = Graph[Range[7], {1—2,2—3,3—4,4e—5,5—6,6—7,7—8,8—9,9.10,
10—~11, 1112, 12++13,13+14,14++15,15e+1, 127,19, 110,112,
2e—5,2—6,2—12,2+—14,3—7,3—8,3—10,3—14,4—10,4—-12,
4e413,4++15,58,5—~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}, VertexLabels - "Name",
VertexSize » Medium, VertexStyle -» Black, ImagePadding -» 20]

out[19]=

eTour = First[FindEulerianCycle[j]]

{112, 12 13, 13 14, 14 ~— 15, 1511, 11 ~— 12, 12 8, 8 11,
1114, 14+—9, 913, 183 —7, 715, 15—4, 413, 13 —6, 6 — 11,
11..10, 10+~—9, 9++8, 8+=7, 7++6, 6 —10, 10— 4, 4 - 12, 12 — 2,
214, 14 -3, 3—10, 10+—1, 115, 155, 5—~9, 91, 1 —7,
743, 328, 8245, 5e+6, 622, 25, 524, 4.3, 3—2, 21}

Table[HighlightGraph[j, Style[Part[%, 1 ;; i], {Thickness[0.02], Red}]],
{i, Length[eTour]}]




2 | Euler circuit.nb




Euler circuit.nb | 3




4 | Euler circuit.nb




Euler circuit.nb | 5

Animate[
HighlightGraph[j, Style[Take[eTour, n], {Thickness[0.02], Red}1],
{n, 1, Length[eTour], 1}, AnimationRunning - False]



6 Euler circuit.nb
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2. Hamiltoncycle

g = Graph[Range[7], {1—2,2e—3,3—4,4—5,5—6,6—7,7—8,8—9, 910,
10 —11,11 —12,12 13,13 —14,14—15,15—1,1—7,1—9, 1—-10, 1 — 12,
2e—5,2—6,2—12,2—14,3—7,3—8,3—10,3—14,4—-10,4 —12,
4e+13,4e+15,5e+8,59,5+15, 610, 611, 6 13, 7 — 13, 7 — 15,
8e—11,8+— 12,9~ 13, 914, 11 — 14, 11 — 15}, VertexLabels - ""Name",

VertexSize » Medium, VertexStyle -» Black, ImagePadding -» 20]

° [ 3 o
G
=

hcycle = First[FindHamiltonianCycle[g]]

{2++5, 56, 6—~7, 715, 15.-14, 14—~ 13, 13 — 4,
43, 3~—~8,8—~9, 910, 1011, 11 —12, 12 —1, 1.2}

HighlightGraph[g, Style[hcycle, {Thickness[0.02], Red}], VertexSize » Medium]




2 | Hamilton cycle.nb

HighlightGraph[g, Style[#, {Thickness[0.03], Red}]] & /e
Table[Take[hcycle, n], {n, 1, Length[hcycle]}]



Hamilton cycle.nb | 3




4 | Hamilton cycle.nb

Animate[HighlightGraph[g, Style[Take[hcycle, n], {Thickness[0.02], Red}]],
{n, 1, Length[hcycle], 1}, AnimationRunning - False]

" MERIE]




nip= a = Table [KnightTourGraph[3, 4, PlotLabel » K3 411

Kaa
(@} @ 0}

Je

(@) o o

FindHamiltonianCycle[a]

{}



g = GraphPlot[{1>52,153,1-56,1-57,1-58,2-53,2-54,2-55,2-56,3-4,3-28,
3-9,455,4-59,4-510,556,5-510,5-511,6-57,6-511,7-58,7-11,7 12,
8-59,8-512,9-510,9-512, 10511, 10> 12, 11 » 12}, SelfLoopStyle - 0.2,

VertexCoordinateRules » {2 - {0, 0}, 3 {12, 0}, 1~ {6, 12}, 6 » {3, 5}, 8 » {9, 5},
45 {6,1}, 10-» {6, 2.5}, 11 » {5, 4}, 12 > {7, 4}}, VertexLabeling -» True]
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2 | 1% OsA20 AVAE(uUT@ 2°3juA).nb

n1= g = Graph[Range[12], {1 e—2,1 3,1 —6,1e—7,1e8, 2 —3,
2e—4,25,2—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 12,89, 812,
9e—10,9+~12,10~—11, 10 — 12, 11 — 12}, VertexLabels - ""Name"];

Row[{HighlightGraph[g, {TreeGraph[VertexList[g], BreadthFirstScan[g, 111},
VertexSize -» {1 » 0.2}], Spacer[20], HighlightGraph[g,
TreeGraph[VertexList[g], DepthFirstScan[g, 1]1], VertexSize -» {1 -5 0.2}1}]




Graph[{"a"™ — "b", "a" «— '"c'", "a" — "d", "b" — "'c",
b e Me', C" — "d", "'C" = "e", MC" — T, "d" — T,
e e, Ve — g, "f" —"g"}, VertexLabels - ""Name",
EdgeWeight - {4, 6,5, 1,7,2,5,4,5,1, 6, 8, VertexSize - 0.15,
EdgeStyle - Black, EdgeLabeIs - "EdgeWeight', EdgelLabelStyle -» 14]

A=

Out[195]= 'I' Q

e

mydata = {{0, 4, 6, 5, Infinity, Infinity, Infinity},
{4, 0, 1, Infinity, 7, Infinity, Infinity},
{6, 1,0, 2,5, 4, Infinity}, {5, Infinity, 2, 0, Infinity, 5, Infinity},
{Infinity, 7, 5, Infinity, 0, 6}, {Infinity, Infinity, 4,5, 1, 0, 8},
{Infinity, Infinity, Infinity, Infinity, 6, 8, 0}};

mygraph = FromAdjacencyMatrix[mydata, EdgeWeight] ;

GraphPlot[mygraph, VertexLabeling -» True] ;

('D

A = ToAdjacencyMatrix[FromAdjacencyMatrix[mydata, EdgeWeight]];
B = DeleteCases[Flatten[Table[If[And[i # j, A[[i, jJ]] ==a],
{J » 1, ToString[mydata[[i, J111}1, {i, 9}, {J, 1}1,al, Nullj;

GraphPlot[B, VertexLabeling -» True];
aaa = MinimumSpanningTree [mygraph] ;
ans = GraphPlot[aaa, VertexLabeling -» True];

Xpts = Cases[ans, Line[pts: _] » pts, Infinity][[a]l];
vertex = VertexRenderingFunction »
({EdgeForm[Black], Yellow, Disk[#1l, 0.1], Black, Text[#2, #1]} &) ;
Show [GraphPlot[mygraph, VertexLabeling - True,
PlotStyle -» {Blue, Thickness[0.01]}, vertex] /. Line[_] = Line[xpts],
GraphPlot[B, VertexLabeling - True, vertex]]
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