Finding the Feasible Solution
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4.4 Simplex Algorithm to Solve
Minimization Problems

min z = 2x, —3X, NMethod 1
St X1+X2 £4 MaX 'Z:—2X1+3X2

equivalent

X, — X, <6 st. X+X,<4
X, X, 20 X, —X, <6
X, X, 20
Nonnegative
Initial Tableau Optimal Tableau (Max problem)

-7 X X, 8 S, rhs BV -7 X X, S S,/ths BV
12-3000 -z=0 1 12 -z2=12
011104 s =4 01110 4 x,=4

01-10 16 s,=6 02011 10 s,=10
Z=-12




Method 2 Initial Tableau

min z =2x, —3X, Z X X, 8 S, rhs BV

st X, +X,<4 1-23 00 0 z=0

Xl_X2£6 O 1 1 1 O 451:4

X, X, 20 01-1016s,=6
Nonpositive

Optimal Tableau Optimal (Min Problem)

L X Xy 5 9 BV Nonpositive coefficient
1 ) =12 7 =-12 of NBV in Row 0
01110 4x=4 7-5% ~35, =12

Zz=-12+5x, +3s,

02011 10s,=10



4.5 Alternative Optimal Solution

max z =60x, +35X, + 20X,

Optimal Z X X, X3 S, S, S35, ths BV

Tableau 1 0 0 0 0 1010 0 280 z=280
00-201 2 -80 24 5,=24
00-210 2 -40 8 x,=8
0 11.2500-05150 2 x,=2*
001000 01 5 s,=5

Another Z X X X3 8 S, S; S, rhs BV

Optimal 1 0 0 0 0 10 10 0 280 z=280

Tableau ¢ 16 0 0 1 1.2-56 0272 5,=272
016 0 1 0 1.2-16 0112 x,=11.2
0081 00-0412 0 16 x,=16
0-08 0 00 0 -12 1 34 s,=34



4.6 Unbounded LPs

max z =36X, +30X, —3X, —4X, Initial Tableau
S.t. X, +X,—X; <5 Z X X, X3 X, S S, rhs BV
6x, +5%, —X, <10 1-36-303 4 0 0 0 z=0
X1 Xp X, Xy 20 01 1 -1010 5 s=5
06 5 0 -101 10 s,=10

First Tableau Second Tableau

ZX X X, X, 8 S, rhs BV Z X X, X, X, 8, S, rhs BV
10 0 3 -2 0 6 60 z=60 102 -90 12 4 100 z=100

0016-1161-1/6 10/3s,=10/3 0 0 1/-6/16 -1 20 x,=20
0156 0-1/6 016 53 x=53 011(-1/010 5 x=5
Impossible to do ratio test
mm) Arbitrarily large z values



