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Abstract :

Inspired by the movement of the particles in the atom, I demonstrated in

[5] the exsitence of a ploynomial algorithm of the order O(n3) for finding

Hamiltonian cycles in a graph. In this article I will give an improvement in

space and in time of the algorithm says : we know that there exist several

methods to find the Hamiltonian cycles such as the Monte Carlo method,

Dynamic programming, or DNA computing. Unfortunately they are either

expensive or slow to execute it. Hence the idea to use multiple servers to

solve this problem.
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1 Introduction

It is known both theoretically and computationally so difficult to find a Ha-

milton cycles(paths) in simple graphs, and that this prblem is a classical NP

Complete problem. (see [1] [2] [3] and [4] ).

Inspired by the movement of the particles in the atom, I demonstrated in

[5] the exsitence of a ploynomial algorithm of the order O(n3) for finding

Hamiltonian cycles in a graph. In this article I will give an improvement in

space and in time of the algorithm says :

we know that there exist several methods to find the Hamiltonian cycles

like the Monte Carlo method, Dynamic programming, or DNA computing.

Unfortunately they are either expensive or slow to execute it. Hence the idea

to use multiple servers to solve this problem.

The first code is faster but consumes more memory, while the second, al-

though slower, but uses less memory since it uses writing to files during the

search of Hamilton cycles.

These two algorithms give the idea of the servers’ use.

2 The First code

1 from scipy import *

2 import numpy as np

3 import random

4 import time

5 start = time .time ()

6

7 # The Feynman code in Python:

8 # Written by sghiar 24 may , 2016 was 21:25 p.m..

9 # This code allows you to find the Hamilton cycle

if it exists .

10

11 # Skip Code

2



M. Sghiar

12

13 # We define the function F Feynman .

14

15 def F(j, T):

16

17 l= len(T)

18 U=[l+1]

19 U =[0]*(l+1)

20 U[0]= T[0] -1

21 for i in range(1,l):

22 U[i+1]= T[i]

23 U[1]= j

24 return U

25

26

27

28

29

30 # We define the function R.

31

32 def R(T):

33 l= len(T)

34 U=[]

35 for i in range(l -1):

36 U.append (T[i+1])

37 return U

38

39

40

41 # We define the distance function in a Hamiltonian

cycle.

42

43 def D(T):

44 D=0.0

45 l= len(T)

46

47 for i in range(0,l -1):

48 D=D+(G[T[i]][T[i +1]])

49 return D

50

51
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52

53 # We construct the graph G :

54

55

56

57 print ("number of cities=")

58

59 n=input ()

60

61 G=np.eye(n,n) #

62

63

64

65 for i in range(n):

66 for j in range(n):

67 G[i][j]=1

68 #G[i][j]= input ()

69 #print "G[",i,"][",j,"]"

70 #G[i][j]= input ()

71 #if i<=j :

72 #G[i][j]= random. randint (0 ,1)

73 #else : G[i][j]=G[j][i]

74 #print "G[",i,"][",j,"]=",G[i][j]

75

76

77

78

79 d={}

80

81 d [0]=[[n ,0]]

82

83

84 for j in range(n):

85 if G[0][ j]!=0 and 0!=j :

86 d[j]=[[n-1,j ,0]]

87 d[0]=[]

88 #print d[j]

89 else :

90 d[j]=[[0 ,j]]

91 #print d[j]

92
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93

94 L=[]

95 H=[]

96

97 for k in range(0,n**2) :

98

99 if len(H) != 0 :

100

101 print H

102 print("Time :", time .time () - start)

103 break

104

105 print(k, "Time :", time .time () - start)

106 print "The program is looking for the

Hamiltonien cycles ..."

107

108 if k%n==0:

109

110 for T in d[k%n] :

111 if T[0] == 0 :

112 H. append(T)

113

114 else :

115 pass

116

117 del d[0]

118 d[0]=[]

119

120

121 elif k%n!=0:

122 for T in d[k%n] :

123

124 for j in range(0,n):

125

126 if T[0] <=0 or (j in R(T) and j!=0) :

127 pass

128 else :

129 if G[k%n][j]!=0 and (k%n)!=j :

130 d[j]+=[ F(j,T)]

131 else :

132 pass
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133

134 del d[k%n]

135 d[k%n]=[]

136

137

138

139

140 # Hamiltonians Cycles :

141

142

143 if len(H)!=0:

144 for elt in H:

145

146 print ("There exist the Hamiltonian cycles")

147 print(R(elt) ," Is one Hamiltonien cycle , Its

distance is :" , D(elt) )

148

149 else :

150 print("No Hamiltonian cycles ")

151

152

153 # End of code

3 The second code

And if we want to use less memory ram , we can use this algorithme :

1

2 /usr/bin/env python

3 # coding=utf -8

4 import decimal

5 from scipy import *

6 import numpy as np

7 import random

8 import time

9 start = time .time ()
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10 import os

11

12

13 # The Feynman code in Python:

14 # Written by sghiar 28 may , 2016 mai 14:53 p.m..

15 # This code allows you to find the Hamiltonian

cycle if it exists .

16

17 # Skip Code

18

19 # We define the function F Feynman .

20

21

22

23 def R(T):

24 l= len(T)

25 U=[]

26 for i in range(l -1):

27 U.append (T[i+1])

28 return U

29

30 def F(j, T):

31

32 l= len(T)

33 U=[l+1]

34 U =[0]*(l+1)

35 U[0]= T[0] -1

36 for i in range(1,l):

37 U[i+1]= T[i]

38 U[1]= j

39 return U

40

41

42

43 # We define the distance function in a Hamilton

cycle.

44

45 def D(T):

46 D=0.0

47 l= len(T)

48
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49 for i in range(0,l -1):

50 D=D+(G[T[i]][T[i +1]])

51 return D

52

53

54

55 # We construct the graph G :

56

57

58

59 print ("number of cities=")

60

61 n=input ()

62

63 G=np.eye(n,n) #

64

65

66

67 for i in range(n):

68 for j in range(n):

69 G[i][j]=1

70 #G[i][j]= input ()

71 #print "G[",i,"][",j,"]"

72 #G[i][j]= input ()

73 #if i<=j :

74 #G[i][j]= random. randint (0 ,1)

75 #else : G[i][j]=G[j][i]

76 #print "G[",i,"][",j,"]=",G[i][j]

77

78

79

80

81 d={}

82 f={}

83 for i in range(n):

84 f[i]= file ( "fichier_ %d.txt"%i, "w")

85

86

87

88 f[0]. write(str ([n ,0]) +"\n")

89
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90 for j in range(1,n):

91 if G[0][ j]!=0 and 0!=j :

92 f[j]= file ( " fichier_ %d.txt"%j, "a")

93 f[j]. write(str ([n-1,j ,0]) +"\n")

94

95 else :

96

97 f[j]. write(str([0,j])+"\n")

98

99

100

101 L=[]

102 H=[]

103

104

105

106

107

108 for k in range(0,n**2) :

109

110 if len(H) != 0 :

111

112

113 print H

114 print("Time :", time .time () - start)

115 break

116 else :

117 print(k, "Time :", time .time () - start)

118 print "The program is looking for the

Hamiltonien cycles ..."

119

120 if k%n==0:

121

122 #f[k%n]= file ( " fichier_ %d.txt"%(k%n), "r")

123 f[k%n]= open ( "fichier_ %d.txt"%(k%n), "r")

124

125

126 for T in f[k%n] :

127 exec (’T=’+T)

128 x=T

129
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130 if x[0] == 0 :

131

132

133 H. append(R(F(j,T)))

134 break

135

136 else :

137 pass

138

139

140 f[0]. close ()

141 del f[0]

142 f[0]= file ( "fichier_ %d.txt"%(k%n), "a")

143 #os. remove(" fichier_0 .txt")

144

145

146

147 elif k%n!=0:

148

149

150 f[k%n]= open ( "fichier_ %d.txt"%(k%n), "r")

151

152 for T in f[k%n]:

153

154 T. split(’=’)

155 exec (’T=’+T)

156 x=T

157

158 for j in range(0,n):

159

160 if x[0] <=0 or (j in R(x) and j

!=0) :

161 pass

162 else :

163 if G[k%n][j]!=0 and (k%n)!=j

:

164

165 f[j]= file ("fichier_ %d.txt"%

j, "a")

166

167 f[j]. write(str(F(j,x))+"\n")
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168

169

170 f[j]. close ()

171

172

173

174 else :

175 pass

176

177

178

179 del f[k%n]

180 #os.remove (" fichier_ %d.txt"%(k%n))

181 f[k%n]= file ( "fichier_ %d.txt"%(k%n), "a")

182

183

184 # Hamiltonians Cycles :

185

186

187 if len(H)!=0:

188 for elt in H:

189

190 print ("There exist the Hamiltonian cycles")

191 print(R(elt) ," Is one Hamiltonien cycle , Its

distance is :" , D(elt) )

192

193 else :

194 print("No Hamiltonian cycles ")

195

196 for i in range(n):

197 f[i]. close ()

198

199 # End of code

Note : The two algorithms above can be modified to use at least n servers to

find the Hamiltonian cycles , so we will win time and space ( memory) :
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4 The third code

There exist several methods to find the Hamiltonian cycles such as the Monte

Carlo method, Dynamic programming, or DNA computing. Unfortunately

they are either expensive or slow to execute it. Hence the idea to use multiple

servers to solve this problem.

Each point xi on the graph will be considered as a server, and each server xi

sends F(j,T) -T is in d[i]- to each server xj with which it is connected . And

finally the server x0 will receive and display the Hamiltonian cycles if they

exist.

Obviously the servers can work simultaneously, which speeds up the execution

of the program and solves the problem of full memory.
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