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   پیوست

 های پیشنهادی کد الگوریتم شبه 
 

Algorithm 1 Pick First Edge 
 

Require: Evaluation graph 𝐺 = (𝑉, 𝐸) 

Ensure: Acyclic evaluation graph 𝐺′ = (𝑉′, 𝐸′) 

1: 𝐺′ = 𝐺 

2: while the graph 𝐺′ is not acyclic. 

3: choose a cycle, 𝐶, of 𝐺′. 

4: delete first edge, 𝑒, of 𝐶. 
5: 𝐺′ = 𝐺′(𝑉, 𝐸\𝑒) 

6: end while 
 
 
 

Algorithm 2 Pick Last Edge 

 

Require: Evaluation graph 𝐺 = (𝑉, 𝐸) 

Ensure: Acyclic evaluation graph 𝐺′ = (𝑉′, 𝐸′) 

1: 𝐺′ = 𝐺 

2: while the graph 𝐺′ is not acyclic. 

3: choose a cycle, 𝐶, of 𝐺′. 

4: delete last edge, 𝑒, of 𝐶. 
5: 𝐺′ = 𝐺′(𝑉, 𝐸\𝑒) 

6: end while 
 
 

Algorithm 3 Pick Random Edge 

 

Require: Evaluation graph 𝐺 = (𝑉, 𝐸) 

Ensure: Acyclic evaluation graph 𝐺′ = (𝑉′, 𝐸′) 

1: 𝐺′ = 𝐺 

2: while the graph 𝐺′ is not acyclic. 

3: choose a cycle, 𝐶, of 𝐺′. 
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 ب‌

4: delete a random edge, 𝑒, of 𝐶. 
5: 𝐺′ = 𝐺′(𝑉, 𝐸\𝑒) 

6: end while 
   

 
Algorithm 4 Minimum Cost 

 

Require: Evaluation graph 𝐺 = (𝑉, 𝐸) and the number of repetition d. 

Ensure: Acyclic evaluation graph 𝐺′ = (𝑉′, 𝐸′) 

1: 𝑖 =  1 

2: while 𝑖 ≤  𝑑 

3: 𝐺𝑖 =  𝐺 

4: while the graph 𝐺𝑖 is not acyclic. 

5: choose a cycle, 𝐶 of 𝐺𝑖. 

6: delete a random edge, e, of 𝐶. 

7: 𝐺𝑖 = 𝐺𝑖(𝑉, 𝐸\𝑒) 
8: end while 

9: 𝑠𝑖 = 𝑠𝑖𝑧𝑒(𝐺𝑖) 

10: 𝑖 =  𝑖 +  1 

11: end while 

12: 𝐺′ is the graph 𝐺𝑖 with maximum 𝑠𝑖 
  
 

Algorithm 5 Pick Edge with Minimum Weight 

 

Require: Weighted evaluation graph 𝐺̅ = (𝑉, 𝐸) 

Ensure: Weighted acyclic evaluation graph 𝐺̅′ = (𝑉′, 𝐸′) 

1: 𝐺̅′ = 𝐺̅ 

2: while the 𝐺̅′is not acyclic. 

3: choose a cycle, 𝐶 of  𝐺̅′ 

4: delete edge with minimum weight of C, 𝑒. 

5: 𝐺̅′ = 𝐺̅′(𝑉, 𝐸\𝑒) 

6-end while 
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 های ارزیابی بدون دور گراف 
 

   𝐺𝑠 روی گراف ارزیابی متوالی   1  نتیجه اجرای الگوریتم *  
 
 
 
 
 
 
 
 
 

 

 

 
𝐺𝑠 گراف ارزیابی متوالی بدون دور  .  ۵شکل  

′ 
 

𝐺𝑠 های گراف یال   
′:  

(𝐶, 𝐴), (𝐸, 𝐵), (𝐷, 𝐶), (𝐺, 𝐴), (𝐺, 𝐸), (𝐻, 𝐷), (𝐻, 𝐹), (𝐾, 𝑄), (𝐽, 𝐻), (𝑀, 𝐹), 
(𝐿, 𝑄), (𝐿, 𝐾), (𝐿, 𝐵), (𝑂, 𝐾), (𝑂, 𝐽), (𝑂, 𝑉), (𝑂, 𝑁), (𝑁, 𝑌), (𝑁, 𝑇), (𝑁, 𝑊), 
(𝑄, 𝐴), (𝑄, 𝐼), (𝑄, 𝐵), (𝑄, 𝐸), (𝑄, 𝐹), (𝑃, 𝐻), (𝑃, 𝑆), (𝑃, 𝐺), (𝑃, 𝑊), (𝑆, 𝐼), 
(𝑆, 𝑀), (𝑆, 𝐹), (𝑅, 𝐼), (𝑅, 𝑀), (𝑅, 𝐿), (𝑈, 𝑌), (𝑈, 𝑀), (𝑈, 𝐹), (𝑇, 𝐶), (𝑇, 𝑈), 
(𝑇, 𝐺), (𝑊, 𝑌), (𝑊, 𝐶), (𝑊, 𝐽), (𝑊, 𝑆), (𝑊, 𝐾), (𝑉, 𝑄), (𝑉, 𝐻), (𝑉, 𝐵), (𝑉, 𝐿), 
(𝑉, 𝑃), (𝑌, 𝑆), (𝑌, 𝐸), (𝑋, 𝐵), (𝑋, 𝑅), (𝑋, 𝑈), (𝑋, 𝐽) 
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 د‌‌

   𝐺𝑠 روی گراف ارزیابی متوالی  2  نتیجه اجرای الگوریتم*  
 

 

 
 

 

 
 

 

 

 
 

 

 
 

𝐺𝑠 گراف ارزیابی متوالی بدون دور   .   ۶شکل  
′ 

𝐺𝑠 های گراف یال   
′  : 

(𝐴, 𝐿), (𝐴, 𝑂), (𝐴, 𝑆), (𝐴, 𝑅), (𝐴, 𝑊), (𝐴, 𝑉), (𝐶, 𝐻), (𝐶, 𝑉), (𝐶, 𝐺), (𝐶, 𝑃), 
(𝐵, 𝑄), (𝐵, 𝑆), (𝐸, 𝐾), (𝐸, 𝑅), (𝐸, 𝑀), (𝐷, 𝑃), (𝐷, 𝑇), (𝐺, 𝑋), (𝐺, 𝐽), (𝐺, 𝑊), 
(𝐹, 𝐼), (𝐹, 𝑂), (𝐼, 𝑌), (𝐼, 𝐿), (𝐻, 𝑅), (𝐻, 𝑈), (𝐻, 𝑇), (𝐾, 𝑄), (𝐾, 𝑋), (𝐾, 𝑀),  
(𝐾, 𝑌), (𝐾, 𝑁), (𝐽, 𝑋), (𝐽, 𝑉), (𝐽, 𝑈), (𝐽, 𝑃), (𝑀, 𝑋), (𝑀, 𝑅), (𝑀, 𝑁), (𝐿, 𝑄), 
(𝑂, 𝑁), (𝑂, 𝑉), (𝑁, 𝑌), (𝑁, 𝑇), (𝑁, 𝑊), (𝑃, 𝑆), (𝑃, 𝑊), (𝑃, 𝑂), (𝑅, 𝐿), (𝑇, 𝑈), 
(𝑊, 𝑌), (𝑊, 𝑆), (𝑉, 𝑄), (𝑉, 𝐿), (𝑌, 𝑋), (𝑌, 𝑆), (𝑋, 𝑅), (𝑋, 𝑈) 

 
   𝐺𝑠 ارزیابی متوالیروی گراف   3 نتیجه اجرای الگوریتم* 
 
 
 
 
 
 
 

𝐺𝑠 گراف ارزیابی متوالی بدون دور  . ۷شکل  
′ 
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𝐺𝑠    های گرافیال 
′:  

(𝐴, 𝐿), (𝐴, 𝑂), (𝐴, 𝑆), (𝐴, 𝑅), (𝐴, 𝑊), (𝐴, 𝑉), (𝐶, 𝐴), (𝐶, 𝐻), (𝐶, 𝑉), (𝐶, 𝐺), 
(𝐶, 𝑃), (𝐸, 𝐵), (𝐸, 𝑅), (𝐸, 𝑀), (𝐷, 𝑃), (𝐷, 𝐶), (𝐺, 𝐴), (𝐺, 𝑋), (𝐺, 𝐽), (𝐺, 𝐸), 
(𝐺, 𝑊), (𝐻, 𝑅), (𝐻, 𝑈), (𝐻, 𝐹), (𝐾, 𝑄), (𝐾, 𝑋), (𝐾, 𝑀), (𝐽, 𝑃), (𝐽, 𝑈), (𝑀, 𝐹), 
(𝐿, 𝑄), (𝐿, 𝐾), (𝐿, 𝐵), (𝑂, 𝐾), (𝑂, 𝑉), (𝑁, 𝑌), (𝑁, 𝑇), (𝑁, 𝑊), (𝑄, 𝐼), (𝑄, 𝐵),  
(𝑄, 𝐸), (𝑄, 𝐹), (𝑃, 𝑆), (𝑃, 𝑊), (𝑃, 𝑂), (𝑆, 𝐼), (𝑆, 𝑀), (𝑆, 𝐹), (𝑅, 𝐼), (𝑅, 𝑀), 
(𝑈, 𝑀), (𝑇, 𝐶), (𝑇, 𝑈), (𝑇, 𝐺), (𝑊, 𝑌), (𝑉, 𝑄), (𝑉, 𝐵), (𝑉, 𝐿), (𝑌, 𝑋), (𝑌, 𝑆), 
(𝑌, 𝐸), (𝑋, 𝑅), (𝑋, 𝐵), (𝑋, 𝑈) 
 

  𝐺𝑠 روی گراف ارزیابی متوالی 4  الگوریتمنتیجه اجرای *  
 
 
 
 
 
 
 
 

 

 
 

 

 
 

𝐺𝑠 گراف ارزیابی متوالی بدون دور    .  ۸شکل  
′ 

 

𝐺𝑠های گراف  یال 
′:  

 (𝐴, 𝑆), (𝐴, 𝑅), (𝐴, 𝐿), (𝐴, 𝑊), (𝐶, 𝐴), (𝐶, 𝐻), (𝐶, 𝑃), (𝐶, 𝐺), (𝐶, 𝑉), (𝐵, 𝑆), 
(𝐸, 𝑅), (𝐸, 𝐵), (𝐸, 𝑀), (𝐸, 𝐾), (𝐷, 𝑃), (𝐷, 𝐶), (𝐷, 𝑇), (𝐺, 𝑋), (𝐺, 𝐽), (𝐺, 𝐸),  
(𝐺, 𝑊), (𝐹, 𝐼), (𝐻, 𝑅), (𝐻, 𝐹), (𝐾, 𝑄), (𝐾, 𝑋), (𝐾, 𝑀), (𝐾, 𝑌), (𝐾, 𝑁), (𝐽, 𝑈), 
(𝑀, 𝑁), (𝑀, 𝐹), (𝐿, 𝑄), (𝐿, 𝐵), (𝑂, 𝐾), (𝑂, 𝐽), (𝑂, 𝑉), (𝑂, 𝑁), (𝑁, 𝑌), (𝑁, 𝑊), 
(𝑄, 𝐼), (𝑄, 𝐵), (𝑄, 𝐹), (𝑃, 𝐻), (𝑃, 𝑆), (𝑃, 𝐺), (𝑃, 𝑊), (𝑆, 𝐼), (𝑆, 𝐹), (𝑅, 𝐼),  
(𝑅, 𝑀), (𝑅, 𝐿), (𝑈, 𝐹), (𝑇, 𝐶), (𝑇, 𝑈), (𝑇, 𝐺), (𝑊, 𝑆), (𝑉, 𝑄), (𝑉, 𝐻), (𝑉, 𝐵), 
(𝑉, 𝐿), (𝑉, 𝑃), (𝑌, 𝑋), (𝑌, 𝑆), (𝑋, 𝐵), (𝑋, 𝐽), (𝑋, 𝑈) 
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   𝐺𝑡 روی گراف ارزیابی کلی   1 نتیجه اجرای الگوریتم *               
 
 
 

   
 
 
 
 
 
 

 
 

𝐺𝑡  گراف ارزیابی کلی بدون دور .  ۹شکل  
′ 

 

𝐺𝑡  : های گراف یال 
′  

(𝐶, 𝐴), (𝐸, 𝐵), (𝐷, 𝐶), (𝐷, 𝐵), (𝐷, 𝐸), (𝐺, 𝐴), (𝐺, 𝐵), (𝐺, 𝐸), (𝐻, 𝐼), (𝐻, 𝐶), 
(𝐻, 𝐵), (𝐻, 𝐷), (𝐻, 𝐹), (𝐾, 𝐴), (𝐾, 𝐼), (𝐾, 𝐹), (𝐽, 𝐼), (𝐽, 𝐻), (𝐽, 𝐵), (𝐽, 𝐷),  
(𝑀, 𝐼), (𝑀, 𝐵), (𝑀, 𝐹), (𝐿, 𝐼), (𝐿, 𝐾), (𝐿, 𝐵), (𝐿, 𝐹), (𝑂, 𝐻), (𝑂, 𝐾), (𝑂, 𝐵), 
(𝑂, 𝐽), (𝑁, 𝐷), (𝑁, 𝐹), (𝑁, 𝐻), (𝑁, 𝐽), (𝑁, 𝑂), (𝑁, 𝑈), (𝑄, 𝐴), (𝑄, 𝐵), (𝑄, 𝐸), 
(𝑄, 𝐹), (𝑄, 𝐼), (𝑄, 𝑀), (𝑄, 𝑆), (𝑄, 𝑅), (𝑄, 𝑌), (𝑃, 𝐴), (𝑃, 𝐺), (𝑃, 𝐼), (𝑃, 𝐻),  
(𝑃, 𝐾), (𝑃, 𝐿), (𝑃, 𝑂), (𝑃, 𝑁), (𝑃, 𝑆), (𝑃, 𝑅), (𝑃, 𝑊), (𝑃, 𝑌), (𝑃, 𝑋), (𝑆, 𝐼), 
(𝑆, 𝑀), (𝑆, 𝐿), (𝑆, 𝐹), (𝑅, 𝐼), (𝑅, 𝑌), (𝑅, 𝑀), (𝑅, 𝐿), (𝑅, 𝑁), (𝑈, 𝐵), (𝑈, 𝐹), 
(𝑈, 𝑀), (𝑈, 𝑂), (𝑈, 𝑆), (𝑈, 𝑌), (𝑈, 𝑋), (𝑇, 𝐶), (𝑇, 𝐵), (𝑇, 𝐸), (𝑇, 𝐺), (𝑇, 𝐹), 
(𝑇, 𝐽), (𝑇, 𝑂), (𝑇, 𝑈), (𝑇, 𝑉), (𝑇, 𝑋), (𝑊, 𝐶), (𝑊, 𝐸), (𝑊, 𝐷), (𝑊, 𝐹), (𝑊, 𝐼), 
(𝑊, 𝐻), (𝑊, 𝐾), (𝑊, 𝐽), (𝑊, 𝑆), (𝑊, 𝑌), (𝑊, 𝑋), (𝑉, 𝐴), (𝑉, 𝐵), (𝑉, 𝐺), (𝑉, 𝐻), 
(𝑉, 𝐾), (𝑉, 𝐿), (𝑉, 𝑁), (𝑉, 𝑄), (𝑉, 𝑃), (𝑉, 𝑅), (𝑉, 𝑈), (𝑉, 𝑌), (𝑌, 𝑆), (𝑌, 𝐸), 
(𝑋, 𝑆), (𝑋, 𝐵), (𝑋, 𝐽) 
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   𝑮𝒕 روی گراف ارزیابی کلی 2   ای الگوریتماجرتیجه  * ن   

 
 
 
 
 
 
 
 

 
 
 

𝐺𝑡 گراف ارزیابی کلی بدون دور .  1۰شکل  
′ 

 

𝐺𝑡  های گرافیال 
′  : 

(𝐴, 𝐵), (𝐴, 𝐹), (𝐴, 𝐾), (𝐴, 𝑀), (𝐴, 𝐿), (𝐴, 𝑂), (𝐴, 𝑁), (𝐴, 𝑄), (𝐴, 𝑆), (𝐴, 𝑅), 
(𝐴, 𝑊), (𝐴, 𝑉), (𝐴, 𝑋), (𝐶, 𝐵), (𝐶, 𝐸), (𝐶, 𝐺), (𝐶, 𝐹), (𝐶, 𝐼), (𝐶, 𝐻), (𝐶, 𝑂),  
(𝐶, 𝑁), (𝐶, 𝑃), (𝐶, 𝑆), (𝐶, 𝑊), (𝐶, 𝑉), (𝐶, 𝑌), (𝐵, 𝑄), (𝐵, 𝑆), (𝐵, 𝐹), (𝐸, 𝐹), 
(𝐸, 𝐼), (𝐸, 𝐾), (𝐸, 𝑀), (𝐸, 𝑁), (𝐸, 𝑅), (𝐸, 𝑌), (𝐷, 𝐺), (𝐷, 𝐻), (𝐷, 𝐿), (𝐷, 𝑂), 
(𝐷, 𝑁), (𝐷, 𝑃), (𝐷, 𝑅), (𝐷, 𝑇), (𝐺, 𝐽), (𝐺, 𝑅), (𝐺, 𝑈), (𝐺, 𝑊)(𝐺, 𝑌), (𝐺, 𝑋), 
(𝐹, 𝐼), (𝐹, 𝑂), (𝐼, 𝑌), (𝐼, 𝑆), (𝐼, 𝐿), (𝐻, 𝐿), (𝐻, 𝑅), (𝐻, 𝑈), (𝐻, 𝑇), (𝐻, 𝑉), 
(𝐻, 𝑌), (𝐾, 𝑀), (𝐾, 𝑁), (𝐾, 𝑄), (𝐾, 𝑆), (𝐾, 𝑅), (𝐾, 𝑌), (𝐾, 𝑋), (𝐽, 𝐿), (𝐽, 𝑄), 
(𝐽, 𝑃), (𝐽, 𝑆), (𝐽, 𝑈), (𝐽, 𝑉), (𝐽, 𝑋), (𝑀, 𝑌), (𝑀, 𝑋), (𝑀, 𝑆), (𝑀, 𝑅), (𝑀, 𝑁),  
(𝐿, 𝑄), (𝐿, 𝑌), (𝐿, 𝑆), (𝐿, 𝑁), (𝑂, 𝑁), (𝑂, 𝑄), (𝑂, 𝑅), (𝑂, 𝑈), (𝑂, 𝑉), (𝑂, 𝑌), 
(𝑂, 𝑋), (𝑁, 𝑌), (𝑁, 𝑈), (𝑁, 𝑇), (𝑁, 𝑊), (𝑄, 𝑌), (𝑄, 𝑆), (𝑄, 𝑅), (𝑃, 𝑁), (𝑃, 𝑆),  
(𝑃, 𝑅), (𝑃, 𝑊), (𝑃, 𝑌), (𝑃, 𝑋), (𝑈, 𝑆), (𝑇, 𝑋), (𝑇, 𝑈), (𝑊, 𝑌), (𝑊, 𝑋), (𝑊, 𝑆),  
(𝑉, 𝑄), (𝑉, 𝑌), (𝑉, 𝑅), (𝑉, 𝑈), (𝑉, 𝑁), (𝑌, 𝑋), (𝑌, 𝑆), (𝑋, 𝑆), (𝑋, 𝑅), (𝑋, 𝑈) 
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 ح‌

  𝐺𝑡 روی گراف ارزیابی کلی 3  نتیجه اجرای الگوریتم*   
 
 
 
 
 
 
 
 
 
 

𝐺𝑡 گراف ارزیابی کلی بدون دور   . 11شکل    
′ 

 
𝐺𝑡 های گراف  یال 

′:  
(𝐴, 𝐵), (𝐴, 𝐹), (𝐴, 𝐾), (𝐴, 𝑀), (𝐴, 𝐿), (𝐴, 𝑂), (𝐴, 𝑁), (𝐴, 𝑄), (𝐴, 𝑆), (𝐶, 𝐴),  
(𝐶, 𝐵), (𝐶, 𝐸), (𝐶, 𝐺), (𝐶, 𝐹), (𝐶, 𝐼), (𝐶, 𝐻), (𝐶, 𝑂), (𝐶, 𝑁), (𝐶, 𝑃), (𝐶, 𝑆), 
(𝐶, 𝑊), (𝐶, 𝑉), (𝐶, 𝑌), (𝐵, 𝑆), (𝐵, 𝐹), (𝐸, 𝐵), (𝐸, 𝐹), (𝐸, 𝐼), (𝐸, 𝐾), (𝐸, 𝑀), 
(𝐸, 𝑁), (𝐸, 𝑅), (𝐸, 𝑌), (𝐷, 𝐵), (𝐷, 𝐸), (𝐷, 𝐺), (𝐷, 𝐿), (𝐷, 𝑂), (𝐷, 𝑁), (𝐷, 𝑃), 
(𝐷, 𝑅), (𝐺, 𝐵), (𝐺, 𝐸), (𝐺, 𝐽), (𝐺, 𝑅), (𝐺, 𝑈), (𝐺, 𝑌), (𝐺, 𝑋), (𝐹, 𝐼), (𝐼, 𝑌), (𝐻, 𝐵), 
(𝐻, 𝐹), (𝐻, 𝐼), (𝐻, 𝐿), (𝐻, 𝑅), (𝐻, 𝑈), (𝐻, 𝑌), (𝐾, 𝐹), (𝐾, 𝐼), (𝐾, 𝑀), (𝐾, 𝑄), 
(𝐾, 𝑆), (𝐾, 𝑅), (𝐾, 𝑌), (𝐾, 𝑋), (𝐽, 𝐵), (𝐽, 𝐼), (𝐽, 𝐻), (𝐽, 𝐿), (𝐽, 𝑄), (𝐽, 𝑃), (𝐽, 𝑆), 
(𝐽, 𝑈), (𝐽, 𝑋), (𝑀, 𝐵), (𝑀, 𝐹), (𝑀, 𝑆), (𝑀, 𝑅), (𝑀, 𝑌), (𝑀, 𝑋), (𝐿, 𝐼), (𝐿, 𝑌),  
(𝐿, 𝑆), (𝐿, 𝐵), (𝐿, 𝐹), (𝑂, 𝐵), (𝑂, 𝐾), (𝑂, 𝑄), (𝑂, 𝑅), (𝑂, 𝑌), (𝑂, 𝑋), (𝑁, 𝑌),  
(𝑁, 𝑈), (𝑁, 𝑂), (𝑁, 𝐹), (𝑄, 𝐵), (𝑄, 𝐹), (𝑄, 𝐼), (𝑄, 𝑀), (𝑄, 𝑆), (𝑄, 𝑅), (𝑄, 𝑌), 
(𝑃, 𝐼), (𝑃, 𝐾), (𝑃, 𝐿), (𝑃, 𝑂), (𝑃, 𝑁), (𝑃, 𝑆), (𝑃, 𝑅), (𝑃, 𝑌), (𝑃, 𝑋), (𝑆, 𝐼), (𝑅, 𝐼), 
(𝑅, 𝑌), (𝑈, 𝑌), (𝑈, 𝑆), (𝑈, 𝐵), (𝑈, 𝐹), (𝑇, 𝐶), (𝑇, 𝐵), (𝑇, 𝐸), (𝑇, 𝐺), (𝑇, 𝐹), 
(𝑇, 𝐽), (𝑇, 𝑂), (𝑇, 𝑈), (𝑇, 𝑋), (𝑊, 𝐸), (𝑊, 𝐷), (𝑊, 𝐹), (𝑊, 𝐼), (𝑊, 𝐾), (𝑊, 𝑆), 
(𝑊, 𝑌), (𝑊, 𝑋), (𝑉, 𝐵), (𝑉, 𝐺), (𝑉, 𝐻), (𝑉, 𝐾), (𝑉, 𝐿), (𝑉, 𝑁), (𝑉, 𝑄), (𝑉, 𝑅), 
(𝑋, 𝐵), (𝑋, 𝑅), (𝑋, 𝑈) 
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  𝐺𝑡 ارزیابی کلیروی گراف 4 جرای الگوریتما نتیجه  *  
 
 
 
 

  
 
 
 
 
 
 
 

𝐺𝑡 گراف ارزیابی کلی بدون دور  . 12شکل  
′ 

 
𝐺𝑡 های گراف  یال 

′:  

(𝐴, 𝐵), (𝐴, 𝐹), (𝐴, 𝐾), (𝐴, 𝑀), (𝐴, 𝐿), (𝐴, 𝑂), (𝐴, 𝑄), (𝐴, 𝑆), (𝐴, 𝑅), (𝐶, 𝐴),  
(𝐶, 𝐵), (𝐶, 𝐸), (𝐶, 𝐺), (𝐶, 𝐹), (𝐶, 𝐼), (𝐶, 𝐻), (𝐶, 𝑂), (𝐶, 𝑁), (𝐶, 𝑃), (𝐶, 𝑆), 
(𝐶, 𝑊), (𝐶, 𝑉), (𝐶, 𝑌), (𝐵, 𝐹), (𝐸, 𝐼), (𝐸, 𝐵), (𝐸, 𝐹), (𝐷, 𝐶), (𝐷, 𝐵), (𝐷, 𝐸), 
(𝐷, 𝐺), (𝐷, 𝐻), (𝐷, 𝐿), (𝐷, 𝑂), (𝐷, 𝑁), (𝐷, 𝑅), (𝐷, 𝑇), (𝐺, 𝐵), (𝐺, 𝐸), (𝐺, 𝐽), 
(𝐺, 𝑅), (𝐺, 𝑈), (𝐺, 𝑊), (𝐺, 𝑌), (𝐺, 𝑋), (𝐻, 𝐵), (𝐻, 𝐹), (𝐻, 𝐼), (𝐻, 𝐿), (𝐻, 𝑅), 
(𝐻, 𝑈), (𝐻, 𝑌), (𝐾, 𝐹), (𝐾, 𝐼), (𝐾, 𝑀), (𝐾, 𝑄), (𝐾, 𝑆), (𝐾, 𝑅), (𝐾, 𝑌), (𝐾, 𝑋), 
(𝐽, 𝐵), (𝐽, 𝐼), (𝐽, 𝐻), (𝐽, 𝐿), (𝐽, 𝑄), (𝐽, 𝑆), (𝐽, 𝑈), (𝐽, 𝑋), (𝑀, 𝐵), (𝑀, 𝐹), (𝑀, 𝐼),  
(𝑀, 𝑆), (𝑀, 𝑅), (𝑀, 𝑋), (𝐿, 𝐵), (𝐿, 𝐹), (𝐿, 𝐼), (𝐿, 𝐾), (𝐿, 𝑄), (𝐿, 𝑆), (𝐿, 𝑌), 
(𝑂, 𝐵), (𝑂, 𝐻), (𝑂, 𝐾)(𝑂, 𝑁), (𝑂, 𝑄), (𝑂, 𝑅), (𝑂, 𝑈), (𝑂, 𝑌), (𝑂, 𝑋), (𝑁, 𝑌), 
(𝑁, 𝐻), (𝑁, 𝑈), (𝑁, 𝐹), (𝑄, 𝐵), (𝑄, 𝐸), (𝑄, 𝐹), (𝑄, 𝐼), (𝑄, 𝑆), (𝑄, 𝑅), (𝑄, 𝑌),  
(𝑃, 𝐴), (𝑃, 𝐺), (𝑃, 𝐼), (𝑃, 𝐻), (𝑃, 𝐾), (𝑃, 𝐿), (𝑃, 𝑂), (𝑃, 𝑁), (𝑃, 𝑆), (𝑃, 𝑅), 
(𝑃, 𝑊), (𝑃, 𝑌), (𝑃, 𝑋), (𝑆, 𝐼), (𝑆, 𝐹), (𝑅, 𝐼), (𝑅, 𝑌), (𝑈, 𝐵), (𝑈, 𝐹), (𝑈, 𝑀), 
(𝑈, 𝑆), (𝑈, 𝑌), (𝑈, 𝑋), (𝑇, 𝐵), (𝑇, 𝐸), (𝑇, 𝐺), (𝑇, 𝐹), (𝑇, 𝐽), (𝑇, 𝑂), (𝑇, 𝑈), 
(𝑇, 𝑋), (𝑊, 𝐸), (𝑊, 𝐹), (𝑊, 𝐼), (𝑊, 𝐻), (𝑊, 𝐾), (𝑊, 𝐽), (𝑊, 𝑆), (𝑊, 𝑌), 
(𝑊, 𝑋), (𝑉, 𝐵), (𝑉, 𝐾), (𝑉, 𝑁), (𝑉, 𝑅), (𝑉, 𝑈), (𝑉, 𝑌), (𝑌, 𝑋), (𝑌, 𝑆), (𝑌, 𝐸), 
(𝑋, 𝑆), (𝑋, 𝐵) 
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 ي‌

𝑮𝒔 دار روی گراف ارزیابی متوالی وزن    ۵ نتیجه اجرای الگوریتم *  
̅̅ ̅  

 
 
 
 
 
 
 
 

Gs گراف ارزیابی متوالی بدون دور .  13شکل   
′̅̅ ̅̅ 

 

Gsهای گراف  یال 
′̅̅ ̅̅:  

(𝐶, 𝐴), (𝐸, 𝐵), (𝐷, 𝐶), (𝐺, 𝐴), (𝐺, 𝐸), (𝐹, 𝐼), (𝐻, 𝐷), (𝐻, 𝐹), (𝐾, 𝑄), (𝐽, 𝐻),  
(𝑀, 𝐹), (𝐿, 𝑄), (𝐿, 𝐾), (𝐿, 𝐵), (𝑂, 𝑁), (𝑂, 𝐾), (𝑂, 𝐽), (𝑂, 𝑉), (𝑁, 𝑌), (𝑁, 𝑇), 
(𝑁, 𝑊), (𝑄, 𝐴), (𝑄, 𝐼), (𝑄, 𝐵), (𝑄, 𝐸), (𝑄, 𝐹), (𝑃, 𝐻), (𝑃, 𝑆), (𝑃, 𝑊), (𝑃, 𝐺), 
(𝑆, 𝐼), (𝑆, 𝑀), (𝑆, 𝐹), (𝑅, 𝐼), (𝑅, 𝑀), (𝑅, 𝐿), (𝑈, 𝑌), (𝑈, 𝑀), (𝑈, 𝐹), (𝑇, 𝐶), 
(𝑇, 𝑈), (𝑇, 𝐺), (𝑊, 𝑌), (𝑊, 𝐶), (𝑊, 𝐽), (𝑊, 𝑆), (𝑊, 𝐾), (𝑉, 𝑄), (𝑉, 𝐻), (𝑉, 𝐵),  
(𝑉, 𝐿), (𝑉, 𝑃), (𝑌, 𝑆), (𝑌, 𝐸), (𝑋, 𝑅), (𝑋, 𝐵), (𝑋, 𝑈), (𝑋, 𝐽) 
 

  

𝐺𝑡 دارروی گراف ارزیابی کلی وزن    ۵ نتیجه اجرای الگوریتم* 
̅̅ ̅   

 
 
 

  
 
 

 
 
 

𝐺𝑡 : گراف ارزیابی متوالی بدون دور1۴شکل  
̅̅̅′

 



 1400، زمستان   4، شماره  6گیري  ـــــــــــــــــــــــــــــ دوره هاي نوین در تصمیم پژوهش               `

 ك‌

 

Gsهای گراف یال 
′̅̅ ̅̅:  

(𝐴, 𝐵), (𝐴, 𝐹), (𝐴, 𝐾), (𝐴, 𝑀), (𝐴, 𝐿), (𝐴, 𝑂), (𝐴, 𝑁), (𝐴, 𝑄), (𝐴, 𝑆), (𝐴, 𝑅),  
(𝐴, 𝑋), (𝐶, 𝐴), (𝐶, 𝐵), (𝐶, 𝐸), (𝐶, 𝐺), (𝐶, 𝐹), (𝐶, 𝐼), (𝐶, 𝐻), (𝐶, 𝑂), (𝐶, 𝑁), 
(𝐶, 𝑃), (𝐶, 𝑆), (𝐶, 𝑊), (𝐶, 𝑉), (𝐶, 𝑌), (𝐵, 𝑆), (𝐵, 𝐹), (𝐸, 𝐵), (𝐸, 𝐹), (𝐸, 𝐼), 
(𝐸, 𝑀), (𝐸, 𝑅), (𝐸, 𝑌), (𝐷, 𝐵), (𝐷, 𝐸), (𝐷, 𝐿), (𝐷, 𝑂), (𝐷, 𝑃), (𝐷, 𝑅), (𝐺, 𝐵), 
(𝐺, 𝐸), (𝐺, 𝐽), (𝐺, 𝑅), (𝐺, 𝑈), (𝐺, 𝑌), (𝐺, 𝑋), (𝐹, 𝐼), (𝐼, 𝑆), (𝐻, 𝐵), (𝐻, 𝐷), (𝐻, 𝐹), 
(𝐻, 𝐼), (𝐻, 𝐿), (𝐻, 𝑅), (𝐻, 𝑈), (𝐻, 𝑉), (𝐻, 𝑌), (𝐾, 𝐹), (𝐾, 𝐼), (𝐾, 𝑀), (𝐾, 𝑁), 
(𝐾, 𝑄), (𝐾, 𝑆), (𝐾, 𝑅), (𝐾, 𝑌), (𝐾, 𝑋), (𝐽, 𝐵), (𝐽, 𝐷), (𝐽, 𝐼), (𝐽, 𝐿), (𝐽, 𝑄), (𝐽, 𝑆), 
(𝐽, 𝑈), (𝐽, 𝑋), (𝑀, 𝐵), (𝑀, 𝐹), (𝑀, 𝐼), (𝑀, 𝑆), (𝑀, 𝑅), (𝑀, 𝑌), (𝑀, 𝑋), (𝐿, 𝐵), 
(𝐿, 𝐹), (𝐿, 𝐼), (𝐿, 𝑄), (𝐿, 𝑆), (𝐿, 𝑌), (𝑂, 𝐵), (𝑂, 𝑄), (𝑂, 𝑅), (𝑂, 𝑈), (𝑂, 𝑌), (𝑂, 𝑋), 
(𝑁, 𝑌), (𝑁, 𝑈), (𝑁, 𝐷), (𝑁, 𝑂), (𝑁, 𝐹), (𝑄, 𝐵), (𝑄, 𝐹), (𝑄, 𝐼), (𝑄, 𝑀), (𝑄, 𝑆),  
(𝑄, 𝑅), (𝑄, 𝑌), (𝑃, 𝐼), (𝑃, 𝐿), (𝑃, 𝑆), (𝑃, 𝑅), (𝑃, 𝑌), (𝑃, 𝑋), (𝑅, 𝐼), (𝑅, 𝑌), (𝑈, 𝑆), 
(𝑈, 𝐵), (𝑇, 𝐶), (𝑇, 𝐵), (𝑇, 𝐸), (𝑇, 𝐺), (𝑇, 𝐹)(𝑇, 𝐽), (𝑇, 𝑂), (𝑇, 𝑈), (𝑇, 𝑉), (𝑇, 𝑋), 
(𝑊, 𝐸), (𝑊, 𝐷), (𝑊, 𝐹), (𝑊, 𝐼), (𝑊, 𝐻), (𝑊, 𝐾), (𝑊, 𝐽), (𝑊, 𝑆), (𝑊, 𝑌), 
(𝑊, 𝑋), (𝑉, 𝐴), (𝑉, 𝐵), (𝑉, 𝐿), (𝑉, 𝑁), (𝑉, 𝑄), (𝑉, 𝑅), (𝑉, 𝑈), (𝑉, 𝑌), (𝑌, 𝑋), 
(𝑌, 𝑆), (𝑋, 𝐵), (𝑋, 𝑈) 

 


