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If a new variable    is added to this problem with a column [
 
 
] and     , 

find the change in optimal solution. 

] تعَ٘د اىَشنية ٕزٓ إىى    جذٌذ ٍحغٍش إضافة جَث إرا
 
 
 اىحو فً اىحغٍٍش فأٗجذ ،     ٗ [

 .الأٍثو

 

Solution: 

 اىى اىَسأىة ّجذ صف الاستاح اىْسثٍة ىٖزا اىَحغٍش .   ىَعشفة جأثٍش اضافة ٍحغٍش جذٌذ 

 C1 C2 C3 C4 C5  

B.V x1 x2 x3 S1 S2 bj 

x1   0    
 

 
 

  

 
   

x2   1   
  

 
 

 

 
   

Z-Cj   0   
  

 
 

 

 
    

 

1.   ̅̅ ̅        
     

  ̅̅ ̅     
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  ̅̅ ̅     [[
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]] 

  ̅̅ ̅         

Since   ̅̅ ̅ non-negative and the objective function is max , so the current 

solution remains optimal. 
̅̅  تَا اُ قٍَة    ٌثقى ٕ٘ اىحو الاٍثو.، ىزا فاُ اىحو اىحاىً maxاىٖذف ساىثة، ٗداىة غٍش  ̅
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5. Addition of a new constraints 

 Addition of a new constraint may or may not affect the feasibility of the 

current optimal solution. For this, must be check whether new constraint is 

satisfied by the current optimal solution or not. If it is satisfied, the inclusion 

of the constraint has no effect on the current optimal solution i.e., it remains 

feasible as well as optimal. And if the constraint is not satisfied, the current 

optimal solution becomes infeasible. Dual simplex method is then used to 

find the new optimal solution.  

 ماُ إرا ٍَا اىححقق ٌجة ىٖزا. اىحاىً الأٍثو اىحو اٍناٍّة عيى ؤثشٌ لا أٗ ؤثشٌ قذ جذٌذ قٍذ إضافةاُ 

 عيى جأثٍش أي اىقٍذ لإدساج ٌنُ٘ فيِ ، جحقق اىقٍذ ئراف .لا أً اىحاىً الأٍثو اىحو ٌحقق اىجذٌذ اىقٍذ

 اىحاىً الأٍثو اىحو ٌصثخ ، اىقٍذ ٌححقق ىٌ ٗإرا. الأٍثو ٗمزىل ٍَنْاً ٌثقى أّٔ أي ، اىحاىً الأٍثو اىحو

  .اىجذٌذ الأٍثو اىحو لإٌجاد اىسَثينس اىثْائٍة طشٌقة اسحخذاً ٌحٌ ثٌ. ٍَنِ غٍش

Example: 

Consider the following linear programming problem 

 اعحثش ىذٌْا ٍسأىة اىثشٍجة اىخطٍة اىحاىٍة

                 

     

             

               

           

The optimal table for this problem is: 

 :ٕ٘ اىَسأىة ىٖزٓ الأٍثو اىحو جذٗه اُ

B.V x1 x2 x3 S1 S2 bj 

x1   4           

x3   -2          

Z-Cj   3          

 

Find the effect of the following changes in the original optimal table: 

 :الأصيً الأٍثو اىحو جذٗه فً اىحاىٍة اىحغٍٍشات جأثٍش جذ
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1. If a new constraint                is added to the problem, will 

there be any change in optimal solution. 

 اىحو فً جغٍٍش أي ْٕاك سٍنُ٘ فٖو ، اىَسأىة إىى               جذٌذ قٍذ إضافة جٌ إرا

 .الأٍثو

2. If a new constraint                is added to the problem, will 

there be any change in optimal solution. 

 اىحو فً جغٍٍش أي ْٕاك سٍنُ٘ فٖو ، اىَسأىة إىى               جذٌذ قٍذ إضافة جٌ إرا

 .الأٍثو

Solution: 

1. 

 .اً لاىَعشفة جأثٍش اضافة قٍذ جذٌذ اىى اىَسأىة ّخحثش اىقٍذ فٍَا ارا ماُ ٌحقق اىحو الاٍثو 

              

 (  )     ( )     

         

      

The new additional constraint                 is not satisfied the 

current optimal solution. In order to find the new optimal solution, we add the 

new constraint to simplex table. 

 إٌجاد أجو ٍِ. اىحاىً الأٍثو اىحو لا ٌحقق                اىجذٌذ الإضافً اىقٍذاُ 

 .جذٗه اىسَثينس إىى اىجذٌذ اىقٍذ ّضٍف ، اىجذٌذ الأٍثو اىحو

              

                 

B.V x1 x2 x3 S1 S2 S3 bj 

x1   4             

x3   -2            

S3   1            

Z-Cj   3            
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Since    and    are in the basic solution, their  corresponding coefficients in 

the  basic constraint must be zero. To eliminate the coefficients of     and   , 

we multiply the first row by -2, the second row by -3 and add them to the 

third row.   

 الأساسً اىقٍذ فً اىَقاتية ٍعاٍلاجَٖا جنُ٘ أُ ٌجةىزا  ، الأساسً اىحو فً ٍ٘ج٘داُ    ٗ    تَا اُ

 ّضشب ،فً اىصف اىثاىث )اىقٍذ الاضافً اىجذٌذ(     ٗ   ٍعاٍلات ٍِ ىيحخيصٗ. صفشًا اىثاىث

 .اىثاىث اىصف إىى ّٗضٍفٌٖ 3- فً اىثاًّ ٗاىصف ،2- فً الأٗه اىصف

 

B.V x1 x2 x3 S1 S2 S3 bj 

x1   4             

x3   -2            

S3   -7             

Z-Cj   3            

 

    is the leaving variable 

   is the entering variable 

 

B.V x1 x2 x3 S1 S2 S3 bj 

x1   
  

 
     

  

 
 

 

 
    

x3   
 

 
     

 

 
 

  

 
   

S1   
 

 
     

  

 
 

  

 
   

Z-Cj   
 

 
     

 

 
 

 

 
    

 

The optimal solution is : 

                         

2.  

 .ىَعشفة جأثٍش اضافة قٍذ جذٌذ اىى اىَسأىة ّخحثش اىقٍذ فٍَا ارا ماُ ٌحقق اىحو الاٍثو اً لا

              




