Ny, —
e %ﬂri ¢ Hethod
Simplex Method

Stundard  Troblem
mox & =
= GXit.. .+, X
h“h

Q
a“))(: A0 %+ 3G, X,
- % sz

c:»bs:t :
fict o)

anux"" an-.*l **am X ;
= an < l?y,
\ 70, X0, .. | X%
. Xn% 0



206171: General Mathematics I

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

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 A7, the transpose
of A.
3. Use the rows of A7 to form a maximization problem with < problem constraints.
Given a maximization problem with < problem constraints, we can do the similar process
to get the dual problem in the minimization form.

Example 2.5.1 Find a dual problem of the following

Min C= 2x1 + 3x2 + X3

s. t. 1 + 4x2 + 2x3 2 8
>):1 - 212 + Q <6 —X\'Q-Z‘lz_— X3 ?/y‘e )fz
X120, X220, x3=20 T _\

A =
L 8 .3 X3
{ 4 23 S

A= ‘é % ’i Max C,‘ﬁ‘ﬁ"cyz

y| ‘Yz $2
4y, +?.y1 £33
Py

-
r' 0
Example 2.5.2 Find the Optimal solution of the following optimization f) o%lem

ﬁ
(S
N

Min C=14x1 + 9x2 + 21x3

s. t. Xi + X2 + X3 =24
2X1 + X2 + X3 2 16 y. V‘L
X120, X220, x320 -

%\ Xa X3 1 2 [ l4]

sl ) tiglep 1

fox €= ay +ey, \
sty % <14 Y UL Sy =y

13
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F‘L’Rrﬂzz 37— \L‘lz 1(,) ;Vl(?- 01'0 190 7‘%“
L=l i S -
Badpibi e g 0 e 0o It
G+ 7] ~1b +T6(T +|b(r7 CF +1600 O+ (G X
2*_" \GF\—?EI‘ C' & 4 1o +T16(T) 0 ] 0 ] "2 *
gggn?;aslo‘l):g:r'\ei? (Y,. 2) = (Oﬁ’) Optimal value is "Z

The original proble
Optimal solution is QXI ,X? ‘ﬂ = (8|0 ,Q' 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 -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 <.

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 2.6.1 Find the constraint equations of the modified problem of the following
linear programming problem (Dg.pot attempt to solve the problem.)

g!ﬁk Varial ¢

Max P= 2x1 + x2 = : u
s. t. X1+ =10 4 B varisble
i =21 \ Xl Y'l

<z 2 >
Xx120,x220 "\\D‘*?

4

- +X1,71 7

X,,;X-,,,$,,Sz,ql7/0
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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.).

5% & 3K "M‘F‘M%'HQ‘}

Max P= 2x1 +
s. t. X1 + 2x2 - Xx347
-x1 + X2 - 2x34-5§ =) X' ¥1+ZXS 7/
X1 + 4x2 + 3x331
2x1 - X2 - 4x336
X120, X220, x320

X, + 2%, ~X2+$S

Xll = XX??‘-\'?—K‘; "’57_" a,

X, & t3K, =53t =1

2% —¥% ~4%; b
— 2% - 5%, = 3% tMagtta, tMag 1P = 0

= 3
=5

KKKy, 315254 A0 %0

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 2.7.1 Solve the following linear programming problem.

Max P= 2x1 + x2

s. t. x1 + x2=<10
=Xt + X =2
x120,x220

15



\

Py it TR |

Ao
Theotem - (Fondomental Princ ple of Duafi*g) -

A minimizotion pnb\erm has a solutish i omd Gh[«a if Tt ducd PVD“eM has o S0l

Tf @ solution exists then the optimal yalue of the minimization PWHBW\ is e
sone as the oP-HMM valve of Hre dual ‘o]/oHOM‘

—

EE Man C’6X+%x7_ 0N %

Mox P =5, '
- - 5"" 2
Sj' Z\(|+§)<Z rSO S’{". 281*%5‘396%
X ¥3)y /23 Sy, +3y, <4S
XUXL7/O Ml)ldl >/O
(o,/0) /
S, %o) //
T (230
x,,\m [ C—lsx,+‘f>)<z () [ P=Soy 4232
(0,10 | ¢SO (0,0) 0
Usu) | 429 | Min (5,15) 405

[3,0) ] 420 Mo~

(23,0) (50) J 400

472




