INFR10052 Algorithms and Data Structures University of Edinburgh

ADS Tutorial 6

Instructor: Aris Filos-Ratsikas TA: Kat Molinet
November 4, 2024

Problem 1

Solve the following linear program using the simplex method.

maximise 6xq 4+ 622 4+ Hx3 + 9y

subject to 2z + a2+ 23+ 314 <5
1+ 3x9 + 23 + 224 <3
X1,T2,T3,T4 ZO

Show each dictionary and each basic feasible solution produced during the execution of the algorithm.
Explain which variable is the entering variable and which one is the leaving variable and why.

Problem 2

Consider the following linear program.

maximise 2x1 + xo

subject to 2z + 12 < 4
21’1 + 3(E2 S 3
41+ 29 <5
1+ 5ry <1
21,22 >0

A. Solve the LP above using the simplex method. Show each dictionary and each basic feasible solution
produced during the execution of the algorithm. Explain which variable is the entering variable and
which one is the leaving variable and why.

B. Solve the LP above by drawing the feasible region in two dimensions and checking the objective function
value on each of its corners.

Problem 3

Solve the following linear program using the simplex method.

maximise 2x; — 629

subject to —z1 —x2 —x3 < -2
201 —x9 + 23 <1
z1, 22,23 2 0
Show each dictionary and each basic feasible solution produced during the execution of the algorithm.

Explain which variable is the entering variable and which one is the leaving variable and why.

Note: If you are interested in practicing more with the simplex method, you can solve the rest of the exercises
from Chapter 2 in Vanderbes.
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