Math 407 Linear Optimization
The Two Phase Simplex Algorithm

Solve the following LPs using the two phase simplex algorithm.

1.
maximize 3x; + Z9
subject to 1 — 1z < -1
—T1 — X9 S -3
21’1 + x5 < 4
0 < 1, w2
Solution: (1,2)
2.
maximize 3ry + w3
subject to 7y + 2x5 + w3 < 2
201 + w9 — w3 < —1
31 + 2my + x3 <3
0 S xy, T2, I3
Solution: (0,1/3,4/3)
3.
maximize —2xr; — 2T9 — T3
subject to Ty — 220 4+ x3 < 2
2[E1 - 21’3 S 0
—r1 + T < -1
0 S Xy, T2, IT3.
Solution: infeasible
4.
maximize Ty + x2 + x5
subject to —2x; + 31y + wx3 < —1
ry + 31‘2 - T3 S -1
200 — Ty — 3r3 < —6
0 S Zy, T2, 3.
Solution: This problem is feasible, but unbounded.
5.
maximize —x1 + o + x3 + 4dxy
subject to  2x7 + a9 4+ x4 < 3
—23:1 — To + T3 + 4.174 S —2
21’1 — 2.1'2 + rs + Ty < —4

O S X1, T2, I3, Ty.
Solution: (0,3,1,0)



maximize 2x;

subject to
T1

Solution: The LP is unbounded.

maximize T
subject to —x
T

21’1

Solution: (1,0,4,0).

+

0

To — zs < 7
To + x3 + x4 < =2
S Ty, T2, T3, T4.
) + T3 + T4
200+ x3 4+ xy <3
2$2 — T3 + 2234 S -1
To — x3 < —2

S xy, T2, I3, Zy.



