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1 257: Graphs
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Draw the following graph G = (V, E).

V = {vo,vl,vg,vg,v4,v5} (1.1

E = {eo, e1,e2,e3,e4, €5, €6, €7, €5, €9,€10} (1.2)
a+60 = o, 8_60 = V1 8—’_61 = o, 8_61 = V4
a+62 =, 8_62 = Vs 8+63 = U, 8_63 = V3
8+e4 = Vg, 8_64 = Vo 8+65 = Vg, 8_65 = V1
a+66 = Vg, 8_66 = V4 8+67 = Vs, 8_67 = V2
8+eg = U4, 8_68 = Vs 8+69 = Vs, 8_69 = Vg3
T e1p = vs, 0" e10 = v3
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By using Python library networkx, we can draw the graph. The example can be
obtained from the following Github.
https://github.com/discrete-math-saga/Graph
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Draw the following graph G = (V, E).

V= {0071]171)271}3;”47@5} (13)

E = {eg, €1, €2, €3, €4, €5, €6, €7, €3, €9, €10 }

8+€0 = Vo, 8_60 = V1 8+61 = Vo, 8_61 = V3
8+€2 = V1, 8_62 = V2 8+63 = V9, 6_63 = V3
0%es = vs, 0 es = v 0T es = v, 0 es = v4d
0% e = vs, 0~ eg = Us 0T er = v4, 0 er =1y
8+€8 = V4, 8_68 = V2 a+69 = Vs, 8_69 = U1
+ _ - _
0" e = vs, 0" e10 = 14
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P = {Bob, Ken, Mary, Ann}

(1.5)
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S = {Math, Science, Social } (1.6)
BEZb, BRR:P— S HiEpec PEIBHse SHEETHZ) 2RTLT 5,
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R = {(Bob, Math), (Bob, Science), (Ken, Science), (Ken, Social),
(Mary, Math), (Mary, Social), (Ann, Math), (Ann, Science), (Ann, Social)} (1.7)

Consider the set of students in Eq. (1.5) and the set of subjects in Eq. (1.6). The
relation R : P — S represents “student p € P is good at subject s € S”. Draw the

relation R.
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Enumerate Hamilton cycles for the following graph.
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There are 8 Hamilton cycles as follows. The reverse direction is also included.

Vo, V1, V2, V4, U3
Vo, V1, V3, V4, U2
Vo, V2, V1, U3, Vg
Vo, V2, V4, V3, V1
Vo, U3, U1, U2, U4
Vo, U3, Vg, V2, V1
Vo, V4, V2, V1, U3

Vo, V4, V3, V1, V2
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The Python program to enumerate Hamilton cycles is shown below. This can also

be obtained from the same Github as the previous question.

1 def enumerateHamilton(start:str, G:nx.Graph) -> list[list[str]]:

2 VHamilton = list()

3 VHamilton.append(start)

4 circuits = list()

5 enumerateHamiltonSub(start,start,VHamilton,G,circuits)

6 return circuits

7

8 def _enumerateHamiltonSub(currentNode:str, startNode:str, VHamilton:list[str],
< G:nx.Graph, circuits:list[list[str]]):

9 for edge in nx.edges(G,currentNode):

10 (f,t) = edge

11 if (t is startNode) and (len(G.nodes) == len(VHamilton)):

12 circuits.append(VHamilton)

13 else:

14 if t not in VHamilton:

15 E = list(VHamilton)

16 E.append(t)

17 enumerateHamiltonSub(t,startNode,E,G,circuits)




