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2.5 Dual Problem: Minimization With Problem Constraints of the Form I

Formation of the Dual Problem
0. Write an LP problem in the form of minimization problem with > problem constraints.
1-, Use the coefficients and constants in the problem constraints and the objective

function to form a matrix A with the coefficients of the objective function in the last row.
2. Interchange the rows and columns of matrix A to form the matrix Ar,the transpose

of A.
3. Use the rows of Arto form a maximization problem with S problem constraints.

Given a maximization problem with < problem constraints, we can do the similar process
to get the dual problem in the minimization form.
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Example 2.5.1 Find a dual problem of the following.7i:ffi
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Min C- 2xr + 3xz + x3
s.t. x1 + 4xz + 2xs)8

x1 '2xz + x:<6
xrlO, xz2 O, rc20

xl 12 x3

n+2-A=W
Example 2.5.2 Find the Optimal solution

MinC=14xr* 9xz+2]..xs
s.t. Xr* Xz* xt>4

Zxr+ xz* xs>16
Xr20, Xz)0, Xs>0
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Iffii:i1"t,fiil:r o,t"t = (0,+) optimar varue i, lrz

ffi;:i',Tll,3lil'"tx,,xr,xr) = it,o,o) optimar varue i. tlz
2.5 Max and Min with Mixed Problem constraints

linear programming problem (Dq,eot attempt to solve the problem.)

Max p _ 2x. + x? -(Sr .He,ruts't' H,-. {t+q"
rfu- J.r.r.11' v ry-

/ffillrG
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Maximization
Constraint equations of the modified problem
Step 1: If any problem constraints have negative constants on the right side, multiply both
sides by -1 to obtain a constraint with a nonnegative constant.
Remember to reverse the direction of the inequality if the constraint is an inequality.
Step 2: Add a slack variable for each constraint of the form s,
Step 3: Add an artificial variable - a surplus variable and in each > constraint.
Step 4: Add an artificial variable in each = constraint.
Step 5: For each artificial variable a, add the penalty cost, -Ma to the objective function.
Use the same constant M for all artificial variables. Move all variables to the left-hand side.

Example 2.5.L Find the constraint equations of the modified problem of the following
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Example 2.6.2 Find the constraint equations of the modified problem of the following
linear programming problem (Do not attempt to solve the problem.).

Max P- 2xr +
s.t, x1 +

-Xl +
X1 +

2xt
xr)0,

t{a,-l{q-l{e1
-) Xr- X"IZX) 7r5

=$
-5e+ al = F

-Sa+a" = t
*o3 =6

5xz
2xz

X2

4xz
X2

x2

+ 3xa
_x3
- 2xz
+ 3x:
- 4xt

20, x3

Xr + 2Xz-X3+Sr
Xl X2+?r(3

Xt +4(2 +31($

zXr -Y2 -4Xg

- 2t - 5t -1X3*tiqdnqrfie3+P = O

xurr,f,., }r,szfr,qlflrr% 7r A

2.7 Big M Method:
1. Form the preliminary simplex tableau for the modified problem.
2. Use row operations to eliminate the Ms in the bottom row of the preliminary

simplex tableau in the columns corresponding to the artificial variables. The resulting
tableau is the initial simplex tableau.

3. Solve the modified problem by applying the simplex method to the initial simplex
tableau found in the second step.

4. Relate the optimal solution of the modified problem to the original problem.
A) if the modified problem has no optimal solution, the original problem has
no optimal solution.
B) if all artificial variables are 0 in the optimal solution to the modified
problem, delete the artificial variables to find an optimal solution to the
original problem
C) if any artificial variables are nonzero in the optimal solution, the original
problem has no optimal solution.

Example 2.7.L Solve the following linear programming problem.

Max P- 2xr + x2
s.t. x7 *xz<10

-X1. * Xz>2
xr)0,x2>0
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