Section 3.3, Problem 11:
Maximize z = 3x1 + x9 + 323 + 14
subject to
T+ 2o +4x3+ 14 <6
2rx1 + 623+ 224 > 8
20x1 + 2x9 + 4723 + 1124 < 48
x> 0in R*

Dual problem:

Minimize 2z’ = 6w; — 8wy + 48w;s

subject to

w1—2w2—|—20w323
w1+2w321

4wy — 6wy + 47Tws > 3

w1 —2w2+11w3 Zl

w > 0in R?
Phase 1:
T1 | T2 | T3 | T4 | T5 | Te | T7 | Y1
zs| 1114|110, 0]0]|6
210162 ]0]|-1]0]1]S8
x7 |20 2 1471111 0|0 | 1] 0|48
0Oj]0]0]0107]0O0 10
T1 | T2 | T3 | T4 | Ts | Te | T7 | Y1
zs| 1114|110, 0]0]|6
12101612 ]0]|-1]0]1]38
x7 |20 2 147111100 | 1] 0|48
-2 6-2/0]1]01]0]-8
T1 | X2 | T3 | Ty | X5 | Te | Ty n
zs| 0O 1] 1011 1/2 0 —1/2 2
za| 11013110 —1/2 0 1/2 4
z7| 91211141010 11/2 1 —11/2 4
0]l 0|0]01]0O0 0 0 1 0




Phase 2:

L1 | X2 | X3 | Xy | X5 | Teg | X7 hn

x5 | O] 1 [ 10| 1|1/2]0]-1/2]2

x| L]0 31 0]-1/2,0] 1/2 |4

x7| 91214100 |11/2] 1 —11/2 4
31-1]-3]-1]0 0 0 0 0
L1 | T2 | X3 | Ty | T5 | Te | X7 hn

z5| 011011 1/2 0 —1/2 2

g | 1O [ 31 0]-1/2,0] 1/2 |4

7| 912 (1400 |11/2 1 |-11/2|4
21-1101]101]0 —1/2 0 1/2 4
T1 | T2 T3 | Ty | Ts T Ty Y1

r5 | 0 1 1 01 1/2 0 -1/2 2

x4 | O —2/9 13/9 110 —10/9 —1/9 10/9 32/9

r1| 1 2/9 14/9 0|0 11/18 1/9 —11/18 4/9
0 —5/9 28/9 00 13/18 2/9 —13/18 44/9
L1 | T2 | T3 |Ty| Ts L T hn

zo| 0| 1 1 0 1 /21 0 |[-1/2]2

z4| 010 5/3 1 2/9 -1 -1/9 1 |4

z1| 110 4/3 0 —2/9 1/2 1/9 —1/2 0
00 |11/3|0|5/9 1 2/9 1 -1 |6

Optimal solutions:

z=(0,2,0,4)

w = (5/9,-1,2/9)

We negated the second inequality when we formed the dual problem.
w=(5/9,1,2/9)

2(z) =6 = 2'(w)



