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Abstract: 6 

In this article, we suggest a new approach while solving Dual simplex method  using Quick 7 

Simplex Method. Quick Simplex Method attempts to replace more than one basic variable 8 

simultaneously so it involves less iteration or at the most equal number than in the standard 9 

Dual Simplex Method. 10 

This has been illustrated by giving the solution of solving Dual Simplex Method Problems. 11 

It is also shown that either the iterations required are the same or less but iterations required 12 

are never more than those of the Dual Simplex Method 13 
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 18 

1.  INTRODUCTION 19 

 20 
There are various methods to obtain the solution of the linear programming problem such as; 21 

i) Graphical Method  ii) Simplex Method  iii) Dual Simplex Method [6] 22 
 23 
Dual Simplex Method : In Simplex Method , we have already seen that every basic solution with all 24 
Zj-Cj ≥ 0     will not be feasible, but any feasible solution with all  Zj-Cj ≥ 0   will certainly be an 25 
optimal solution. Such type of typical problems, for which it is possible to find infeasible but better 26 
than optimal initial basic solution (with all Zj-Cj ≥ 0), can be solved more easily by Dual Simplex 27 
Method. Such a situation is recognized by first expressing the constraints in the form (≤ ) and the 28 
objective function in the maximization form. After adding the slack variables and putting the problem 29 
in the table form, if any of the right hand side elements are negative and if the optimality condition is 30 
satisfied, then the problem can be solved by the Dual Simplex Method. It is important to note that by 31 
this arrangement, negative element on the right hand side signifies that the corresponding slack 32 
variable is negative. This means that the problem starts with optimal but infeasible basic solution as 33 
required by Dual Simplex Method. In this method, we shall proceed towards feasibility maintaining 34 
optimality and at the iteration where the basic solution becomes feasible, it becomes the optimal basic 35 
feasible solution also. 36 

The Dual Simplex Method is very similar to the regular simplex method. In fact, once they 37 
are started, the only difference lies in the criterion used for selecting a vector to enter the basis and to 38 
leave the basis. Also, it is to be noted that in the Dual Simplex Method, we first determine the vector 39 
to leave the basis and then the vector to enter the basis. This is just reverse of what is done in the 40 
simplex method. The Dual Simplex Method yields an optimal solution to the given linear 41 
programming problem in a finite number of steps, provided no basis had to be repeated. 42 

Since the Dual Simplex Method deals with the primal problem as if the simplex method was 43 
being applied simultaneously to its dual problem, and the criteria used for inserting and leaving 44 
vectors are those for the dual rather than the primal problem; that is why this method is called the 45 
Dual Simplex Method. 46 

 47 
2.  QUICK SIMPLEX METHOD [1,2,3,4,5, 7,8,9,10] 48 
 49 
Quick Simplex Method attempts to replace more than one basic variable simultaneously. 50 

Here we are applying this method on Dual Simplex Method. 51 
 52 



3.  STATEMENT OF THE PROBLEM –I 53 
 54 
Use dual simplex method to solve the following linear programming problem: 55 
 56 
Min Z = 80 x1 + 60 x2 + 80 x3 57 
 58 
Subject to  59 
 60 
x1 +2x2 +3 x3 ≥ 4 61 
2x1 +3 x3 ≥ 3 62 
2x1 +2x2 + x3 ≥ 4 63 
4x1 +x2 + x3 ≥ 6 64 
xj  ≥ 0  65 
  66 

4.  SOLUTION OF THE PROBLEM BY DUAL SIMPLEX METHOD[6] 67 
 68 
Max Z = -80 x1 - 60 x2 - 80 x3 +0 x4 +0 x5 + 0x6 + 0x7 69 
 70 
Subject to  71 
 72 
-x1 -2x2 -3 x3 +x 4   = -4 73 
-2x1 -3 x3+ x5  = - 3 74 
-2x1 -2x2 - x3 + x6  =  -4 75 
-4x1 -x2 - x3 + x7   =  -6 76 
xj  ≥ 0  77 
 78 
 79 

Step I Initial Table 80 
 81 

   -80 -60 -80 0 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

0 y4 -4 -1 -2 -3 1 0 0 0 
0 y5 -3 -2 0 -3 0 1 0 0 
0 y6 -4 -2 -2 -1 0 0 1 0 
0 y7 -6 -4 -1 -1 0 0 0 1 

Zj-Cj  80 60 80 0 0 0 0 
(Zj-Cj) /ykj  -20 -60 -80     

 82 

Step II First Iteration Entering y1 and Outgoing vector is y7 83 
 84 

   -80 -60 -80 0 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

0 y4 -5/2 0 -7/4 -11/4 1 0 0 -1/4 
0 y5 0 0 1/2 -5/2 0 1 0 -1/2 
0 y6 -1 0 -3/2 -1/2 0 0 1 -1/2 

-80 y1 3/2 1 1/4 1/4 0 0 0 -1/4 
Zj-Cj  0 40 60 0 0 0 20 

(Zj-Cj) /ykj   -160/7 -240/11    -40 
 85 

 86 

 87 

 88 



Step III Second  Iteration Entering y3 and Outgoing vector is y4 89 
 90 

   -80 -60 -80 0 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

-80 y3 10/11 0 7/11 1 -4/11 0 0 1/11 
0 y5 25/11 0 23/11 0 -10/11 1 0 -3/11 
0 y6 -6/11 0 -13/11 0 -2/11 0 1 -5/11 

-80 y1 14/11 1 1/11 0 1/11 0 0 -3/11 
Zj-Cj  0 20/11 0 240/11 0 0 100/11 

(Zj-Cj) /ykj   -20/13  -120   -200/13 

 91 

Step IV  Third  Iteration Entering y2 and Outgoing vector is y6 92 
 93 

   -80 -60 -80 0 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

-80 y3 8/13 0 0 1 -6/13 0 7/13 -2/13 
0 y5 17/13 0 0 0 -16/13 1 23/13 -14/13 

-60 y2 6/13 0 1 0 2/13 0 -11/13 5/13 
-80 y1 16/13 1 0 0 1/13 0 1/13 -4/13 

Zj-Cj  0 0 0 280/13 0 20/13 180/13 
 94 

Using Dual Simplex Method we get the basic solution  x1=16/13, x2=6/13,x3=8/13 and 95 

MinZ=  2280/13 which is feasible so this is the required optimal solution. 96 

 97 

5. HERE WE APPLY QUICK SIMPLEX METHOD ON DUAL SIMPLEX      98 

    METHOD  99 

Step I Initial Table 100 

   -80 -60 -80 0 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

0 y4 -4 -1 -2 -3 1 0 0 0 
0 y5 -3 -2 0 -3 0 1 0 0 
0 y6 -4 -2 -2 -1 0 0 1 0 
0 y7 -6 -4 -1 -1 0 0 0 1 

Zj-Cj  80 60 80 0 0 0 0 
(Zj-Cj) /ykj  -20 -60 -80     

 101 

 102 

 Here we introduce y1, y2, y3  simultaneously and outgoing vectors are y7, y4, y6          103 

 104 

To find new values in XB     column, we use the formulae from Quick Simplex Method. 105 

[1,2,3,4,7] 106 

 107 

R=            108 

 109 

        110 



 111 

  112 

Column   can be replace by new   113 

 114 

Since we get all the entries of XB  column positive so we can get the basic feasible solution.   115 

In this way we can find new values for each vector using Quick Simplex Method. 116 

Step II Final Table 117 

 118 

   -80 -60 -80 0 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

-80 y3 8/13 0 0 1 -6/13 0 7/13 -2/13 
0 y5 17/13 0 0 0 -16/13 1 23/13 -14/13 

-60 y2 6/13 0 1 0 2/13 0 -11/13 5/13 
-80 y1 16/13 1 0 0 1/13 0 1/13 -4/13 

Zj-Cj  0 0 0 280/13 0 20/13 180/13 
 119 

Since the basic solution   x1=16/13, x2=6/13,x3=8/13 and MinZ=  2280/13 is feasible at this 120 

stage, so this is the required optimal solution. 121 

 122 
6.   STATEMENT OF THE PROBLEM –II 123 
 124 
Use dual simplex method to solve the following linear programming problem: 125 
Min Z = 3 x1 + 2 x2 +  x3 + 4x4 126 
 127 
2x1 +4x2 +5 x3 +x4   ≥  10 128 
3x1-x2 +7x3 -2x4  ≥ 2 129 
5x1 +2x2 + x3 +6 x4  ≥  15 130 
xj  ≥ 0  131 
 132 
 133 
 134 
 135 
 136 
 137 
VII  Solution of the problem by Dual Simplex Method: 138 
 139 
Max Z = -3 x1 - 2 x2 - x3 - 4x4 + 0x5 + 0x6 + 0x7 140 
 141 
-2x1 -4x2 -5 x3 -x4   + x5  =  - 10 142 
-3x1+ x2 -7x3 + 2x4   + x6     = -2 143 
-5x1 -2x2 - x3 -6 x4  +x 7   = -15 144 
xj  ≥ 0  145 
 146 



Using Dual Simplex Method we get the basic solution x1= 65/23, x2=0,x3=20/23, x4=0  and 147 

Min Z= 215/23     which is feasible so this is the required optimal solution. 148 

 149 

VIII  HERE WE APPLY QUICK SIMPLEX METHOD ON DUAL SIMPLEX    150 

    METHOD 151 

 152 

Step I Initial Table 153 

 154 

   -3 -2 -1 -4 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

0 y5 -10 -2 -4 -5 -1 1 0 0 
0 y6 -2 -3 1 -7 2 0 1 0 
0 y7 -15 -5 -2 -1 -6 0 0 1 

Zj-Cj  3 2 1 4 0 0 0 
(Zj-Cj) /ykj  -3/5 -1 -1 -2/3 0 0 0 

 155 

 156 

 Here we introduce y1, y2, y3   simultaneously and outgoing vectors are y7, y5, y6 but we 157 

get  value negative so we introduce only two vectors y1, y3  simultaneously and 158 

outgoing vectors are y7, y5 159 

 160 

To find new values in XB column,we use the formulae from Quick Simplex Method,[2,3] 161 

 162 

  ,                   163 

 164 

   ,        165 

 166 

 167 

Since we get all the entries of XB column positive so we can get the basic feasible solution.   168 

In this way we can find new values for each vector using Quick Simplex Method. 169 

 170 

Step II Final Table 171 

 172 

   -3 -2 -1 -4 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

-1 y3 20/23 0 16/23 1 -7/23 -5/23 0 2/23 
0 y6 289/23 0 153/23 0 84/23 -32/23 1 -1/23 
-3 y1 65/23 1 6/23 0 29/23 1/23 0 -5/23 

Zj-Cj         
 173 

Since the basic solution  x1= 65/23, x2=0,x3=20/23, x4=0  and Min Z= 215/23 which is feasible 174 

so this is the required optimal solution. 175 

 176 

 177 

IX STATEMENT OF THE PROBLEM –III 178 
Use dual simplex method to solve the following linear programming problem: 179 



 180 
Min Z =  x1 + 2 x2 +  3x3  181 
Subject to 182 
2x1 -x2 + x3   ≥  4 183 
x1+x2 +2x3 ≥ 8 184 
x2 - x3  ≥  2 185 
xj  ≥ 0  186 
 187 
X  Solution of the problem by Dual Simplex Method: 188 

 189 
Min Z = - x1 -2 x2 -  3x3 + 0x4 + 0x5 + 0x6 190 
Subject to 191 
-2x1 +x2 - x3 +x4   =  - 4 192 
-x1- x2 -2x3+x5    = -8 193 
-x2 +x3+x6  = -2 194 
xj  ≥ 0  195 
 196 
Using Dual Simplex Method we get the basic solution x1 = 6 , x2 = 2, x3 = 0 and Min Z =10   197 

which is feasible so this is the required optimal solution. 198 

 199 

 200 

XI  Here we Apply Quick Simplex Method on Dual Simplex Method 201 

 202 

Step I Initial Table 203 

 204 

   -1 -2 -3 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 

0 y4 -4 -2 1 -1 1 0 0 
0 y5 -8 -1 -1 -2 0 1 0 
0 y6 -2 0 -1 1 0 0 1 

Zj-Cj  1 2 3 0 0 0 
(Zj-Cj) /ykj  -1 -2 -3/2    

 205 

 206 

 Here we introduce y1, y2   simultaneously and outgoing vectors are y5, y6  207 

To find new values in XB column,we use the formulae from Quick Simplex Method,[2,3,4] 208 

 209 

        210 

 211 

   ,        212 

 213 

Since we get all the entries of XB column positive so we can get the basic feasible solution.   214 

In this way we can find new values for each vector using Quick Simplex Method. 215 

 216 

 217 

 218 

 219 

 220 



 221 

Step II Final Table 222 

 223 

   -1 -2 -3 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 

0 y4 6 0 0 6 1 -2 3 
-1 y1 6 1 0 3 0 -1 -1 
-2 y2 2 0 1 -1 0 0 -1 

Zj-Cj  0 0 2 0 1 1 
 224 

 225 
Since the basic solution x1= 6 ,x2 = 2,x3= 0 and Min Z =10  which is feasible so this is the 226 

required optimal solution. 227 

  228 

 229 
XII  STATEMENT OF THE PROBLEM –IV 230 
Use dual simplex method to solve the following linear programming problem: 231 
 232 
 233 
Min Z =  6x1 + 7 x2 +  3x3+ 5x4  234 
Subject to 235 
5x1 +6x2 -3 x3+ 4x4  ≥  12 236 
x2 +5x3 - 6 x4  ≥ 10 237 
2x1 +5x2 + x3+ x4  ≥  8 238 
xj  ≥ 0  239 
 240 
XIII  Solution of the problem by Dual Simplex Method: 241 
Max Z =  -6x1 -7 x2 -  3x3 -  5x4 +0 x5 +0 x6 +0x7  242 
Subject to 243 
-5x1 -6x2 + 3 x3- 4x4 +x5   = -12 244 
x2 +5x3 - 6 x4  +x 6   = -10 245 
2x1 +5x2 + x3+ x4  +x7= - 8 246 
xj  ≥ 0  247 
 248 
Using Dual Simplex Method we get the basic solution x1=0, x2=30/11,x3=16/11,x4=0                 249 

and Min Z= 258/11   which is feasible so this is the required optimal solution. 250 

 251 

XIV  HERE WE APPLY QUICK SIMPLEX METHOD ON DUAL SIMPLEX 252 

METHOD 253 

 254 

Step I Initial Table 255 

 256 

   -6 -7 -3 -5 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

0 y5 -12 -5 -6 3 -4 1 0 0
0 y6 -10 0 -1 -5 6 0 1 0 
0 y7 -8 -2 -5 -1 -1 0 0 1 

Zj-Cj  6 7 3 5 0 0 0 
(Zj-Cj) /ykj  -6/5 -7/6 1 -5/4    

 257 

 Here we introduce y2 , y3 simultaneously and outgoing vectors are y5 ,y6 258 



To find new values in XB column,we use the formulae from Quick Simplex 259 

Method,[7,8,9,10] 260 

        261 

 262 

   ,        263 

 264 
Since we get all the entries of XB column positive so we can get the basic feasible solution.   265 

In this way we can find new values for each vector using Quick Simplex Method. 266 

 267 

Step II Final Table  268 

   -6 -7 -3 -5 0 0 0 
CB YB XB y1 y2 y3 y4 y5 y6 y7

-7 y2 30/11 25/33 1 0 2/33 -5/33 -1/11 0 
-3 y3 16/11 -5/33 0 1 -40/33 1/33 -2/11 0 
0 y7 78/11 18/11 0 0 -21/11 -8/11 -7/11 1 

Zj-Cj  38/33 0 0 271/33 32/33 13/11 0 
 269 
Using Quick Simplex Method we get the basic solution x1=0, x2=30/11, x3=16/11, x4=0                 270 

and Min Z= 258/11    which is feasible so this is the required optimal solution 271 

 272 

14 Conclusion 273 

 274 

It is observed that Quick Simplex Method is applicable to Simplex Method, Two 275 

Phase Method ,Games Problems [9,10]and from the above problems we conclude that 276 

it is effective in Dual Simplex Method also .Using Quick Simplex Method we get the 277 

solution in one step only. We have tried many problems with all the methods 278 

discussed and some of them are given as examples. It has been realized that quick 279 

simplex method helps in reducing number of iterations required to reach optimal 280 

solution in many problems. As far as calculation part is concerned finding determinant 281 

or basis inverse is not a very difficult job if computer is used. 282 

 283 
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