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Q3: 
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Q5 

max z

  (2, 4, 2, 6) x1 + (2, 6, 1, 3) x2 + (1, 3, 1, 3) x3  

s.t.     x1 + x2  + 2x3 + x4  = 2 

           2x1 + 3x2 + 4x3  + x5  = 3 

6x1 + 6x2 + 2x3 + x6  = 8        where  : xi  0 , i = 1, 2, 3,  4, 5, 6 

Step (0): we construct the initial tableau of exterior simplex:  

Basis  x1 x2 x3 x4 x5 x6 R.H.S 

Z (-13, -5, 12,4) (-4,-2, 6, 2) (-6,-2,3,1) (-3,-1,3,1) 0 0 0 0 

x4 4 1 1 2 1 0 0 2 

x5 9 2 3 4 0 1 0 3 

x6 14 6 6 2 0 0 1 8 

( 1z  – c1 , 2z – c2 , 3z – c3) 
R
  ( (-2, -4, 6, 2), (-4, -4, 3, 1), (-2, -2, 3, 1) ) and  ( 321 ,,  ) = 

( ( 1 ), ( 2 ), ( 3 )) = (-8, -9, -5).  

Step (1):  

J- = {j: aoj  }0
R
  = {1, 2, 3}  1 the Algorithm does not stop.  

Step (2): I+ = {i: aio > 0} = {1, 2, 3}   the problem is not unbounded  
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Step (3): J+ = {j: aoj 
R
  0} =   



1

21 22 23

2 3
min , 0 min , , min (1,2,1,3),ok

R R R R
rk

a aoj aol ao ao
j J arj

a arj a a a


      
          

   
 

2 1 1 3 1 3
,2, ,1 , , , ,

3 3 4 4 4 4

   
   

    
 

)( 1R = min 
4

5

4

5
,3,4min

4

3
,

4

1
,

2

1
,

2

1
,1,

3

1
,

3

4
,

3

4
),3,1,1,2( 


































RRR  

 k = 3  

 2 2min : , ( ) min
oj

R R

aaoL
j J arj o R

arL arj
 

 
        

 
 

   2121 )( 
R

RR  s = k = 3  

the pivot element is a23  

Step (4): the next tableau by pivot element:  

 

Basis  x1 x2 x3 x4 x5 x6 R.H.S 
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Step (1): J- = {j: aoj  
R
  0 } = {1, 2}   the Algorithm does not stop.  
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Step (2): I+ = {i: aio > 0} = {2,3}   the problem is bounded  
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Step (3): J+ = {j: aoj  
R
  0} = {5}  
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the pivot element is a22  

Step (4): the next tableau by pivot element  

Basis  x1 x2 x3 x4 x5 x6 R.H.S 
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Step (1): J- = {j : aoj 0
R
 } = {1}      the algorithm does not stop . 
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Step (2): I+  = {i: aio > 0} = {1, 2, 3}   the problem is bounded  
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The index of the entering variable is r = 3  

Step (3): J+  = {j: aoj 
R
  0 } = {3,5}  

1

31

2 1 13
min : , 0 min , ,3,

3 3 3R R R R

aok aoj aol
j J arj

ark arj a


      
          

    
 

  1
3

13
,3,

3

1
,

3

2
1 







 
 RR   

2

5 5 13 5 2 2 2
min : , 0 min , , , , , , ,1

9 9 18 6 3 3 3R R R

aol aoj
j J arj

arL arj


       
          

     
 

 
6

7

2

3
,

6

7
min1,

3

2
,

3

2
,

3

2
,

6

5
,

18

13
,

9

5
,

9

5
{min2 






























 RRR   

  1)( 21  ksRR   

the pivot element is a31  

Step (4): the next tableau by pivot element  

Basis x1 x2 x3 x4 x5 x6 R.H.S 
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