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Sr Sz S:y1 Yz

The dual problem
Optimal solution is

Optimal solution is
The original problem

Optimal value is

Optimal value is

2.6 Max and Min with Mixed Problem constraints

Maximization
Constraint equations of the modified problem
Step 1: If any problem constraints have negative constants on the right side, multiply both
sides by -1to 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 <.
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 2,6.1Find the constraint equations of the modified problem of the following

""""';::'::-';;,":t::rl 
not attempt to sorve the probrem )

s.t. xL *xz<10 q{aek

i: .i fii' -{'ffi *Li n, r ar,a

xr *x26. (^*artifrcteL rarra(s

.xl +la =L
-2Xl -X2+ltlA1 +P =O

xr ,xr,lrt At 70

t4
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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')'

Sxz + 3x: -Ha1-NlOa-Hag
'2 : ,21', d xr Xz+4g 7.,
4xz +3xs21
x2 - 4xz=6
xzZA,x:20

"St =?
-SZ+4t B 5
-53+4e=l

2J...r+tf;z+t63 t0g =6

Max P- Zxt +
s.t. x1 +

-x7 +
Xr+

Zxr
Xr20,

Xt + 2\t,- 13
Xr - X2 +2$
Xt *ttY1-+ nlg

- ZXr *E(1--ifr1* Ha, tttz*$'l+P: O
xr, xzr xrr 1 r9rrtr, orh.,qt 

i"?* f ,1r1, 
72.7 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.

MaxP= zxr +xz -t'l0t
s.t. xL *xz<10

-Xr * Xz>2
Xr>0rxz)0

.ti
{

Xl +Xz+St- = lO

-Xl { Y2 -I2*al= e
-2Xl-Xa +!h,+f =O

Xt,f,", St,trQ, 7r O

Hffi
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Example 2,7,2 Solve following linear programming problem,

Max P' xt - xz + 3x: -HO,-F0Zs.t. x1 + x2 <2Oxr 
x2 i x:; ?.

Xr20, xz)0, xr)0

xr *)b *Sr
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Xz {"X3
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Minimization

1. Change the objective function from minimization to
multiplying -1.

2. Use simplex method for maximization to solve the problem.
3. The solution of the maximization version of the problem is

maximization by

original minimization problem.
If the objective function value of the maximization version is

function value of the minimization version is -2.
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Example 2,7.3 Solve following linear programming problem Ar

Min c= 30xr + 30xz + 10x: tltax Cl=-7arl -3oXl-10tr3-110t
s t ,:: i X; #: ?, s.+. Xr r x2+x7 I 6

xr ) 0, xz>. a, x: > o
?XttXZt?)t1 < l0

Xt,Xz,X) 7t O

Xr +)t+X, - 5l + 4l
?X1tXztt3 +Sz

Pvo6t*' brtt,ofz+10l3 tHq I tP
I{drSc/

=$
=lo
=.O

*17r O, I= ,Xlrq,5,,A ,2o tM >6

= 
-l9o Shx)

= loo Cltlt"l
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Optimal solution is Optimal value is


