
 ا�ل�أ�و�ل� ا�ل�م�ث�ا�ل� ف�ي� ل�ل�س�ي�ا�ر�ا�ت� ا�ل�م�ح�ت�م�ل�ة� ا�ل�ت�و�ز�ي�ع�ا�ت�

 
 
 

 

 

 

ن� ا�ل�ك�ل�ي� ل�ج�م�ي�ع� أ�ن�ه� ت�م� ا�ل�ت�و�ص�ل� ل�أ�ف�ض�ل� أ�د�ا�ء ل�ش�ب�ك�ة� ا�ل�ط�ر�ق� ف�ي� ح�ا�ل�ة� ا�ت�ز�ا�ن� ن�ا�ش�٬، ح�ي�ث� ا�ل�ز�م�ل�ا�ح�ظ� 
 ا�ل�س�ي�ا�ر�ا�ت� 28 د�ق�ي�ق�ة�. 

 

 

 ث�ا�ن�ي�ا�ل� ا�ل�م�ث�ا�ل� ف�ي� ل�ل�س�ي�ا�ر�ا�ت� ا�ل�م�ح�ت�م�ل�ة� ا�ل�ت�و�ز�ي�ع�ا�ت�

 

 

 

 

 

 

 

 

 

 

ل�ا�ح�ظ� أ�ن�ه� ل�م� ي�ت�م� ا�ل�ت�و�ص�ل� ل�أ�ف�ض�ل� أ�د�ا�ء ل�ش�ب�ك�ة� ا�ل�ط�ر�ق� ف�ي� ح�ا�ل�ة� ا�ت�ز�ا�ن� ن�ا�ش�٬، ح�ي�ث� ا�ل�ز�م�ن� ا�ل�ك�ل�ي� ل�ج�م�ي�ع� 
  د�ق�ي�ق�ة� ب�ي�ن�م�ا� أ�ف�ض�ل� ز�م�ن� ه�و� 28 د�ق�ي�ق�ة�.ا�ل�س�ي�ا�ر�ا�ت� ف�ي� ه�ذ�ه� ا�ل�ح�ا�ل�ة� 32

 

 ا�ل�ك�ل�ي� ا�ل�ز�م�ن� ABD ACD ا�ل�م�س�ا�ر�
0 4 4×936  
1 3 1×6+3×830  
2 2 2×7+2×728  
3 1 3×8+1×630  

 
 

 ع�د�د� ا�ل�س�ي�ا�ر�ا�ت�

4 0 4×936  

 ا�ل�ك�ل�ي� ا�ل�ز�م�ن� ABD ABCD ACD ا�ل�م�س�ا�ر�
0 0 4 4×936  
1 0 3 1×6+3×830  
2 0 2 �×�+�×���  
3 0 1 3×8+1×630  
4 0 0 4×936  
0 1 3 1×5+3×932  
1 1 2 �×�+�×�+�×���  
2 1 1 �×�+�×�+�×���  
3 1 0 3×9+1×532  
0 2 2 2×6+2×930 
1 2 1 �×�+�×�+�×���  
2 2 0 2×9+2×630  
0 3 1 3×7+1×930  
1 3 0 1×9+3×730  

 
 
 
 
 
 

 ا�ل�س�ي�ا�ر�ا�ت� ع�د�د�

0 4 0 4×832  



 

Possible distributions of the cars in Example I 

 

 

 

 

 

Notice that the best possible time was reached when the network was at Nash Equilibrium and is 
28 minutes. 

 

Possible distributions of the cars in Example II 

 

 

Notice that the best possible total time was not reached when the network was at Nash 
Equilibrium, since the total time in this case was 32 minutes while the best possible total tome is 
28 minutes. 

 

Route ABD ACD Total Time 
0 4 4×936  
1 3 1×6+3×830  
2 2 2×7+2×728  
3 1 3×8+1×630  

 
 

number of 
cars 

4 0 4×936  

Route ABD ABCD ACD Total Time 
0 0 4 4×936  
1 0 3 1×6+3×830  
2 0 2 �×�+�×���  
3 0 1 3×8+1×630  
4 0 0 4×936  
0 1 3 1×5+3×932  
1 1 2 �×�+�×�+�×���  
2 1 1 �×�+�×�+�×���  
3 1 0 3×9+1×532  
0 2 2 2×6+2×930 
1 2 1 �×�+�×�+�×���  
2 2 0 2×9+2×630  
0 3 1 3×7+1×930  
1 3 0 1×9+3×730  

 
 
 
 
 
 

number of 
cars 

0 4 0 4×832  


