Introduction to optimisation

Recitation 04
augustin.cosse@univ-littoral.fr

Février 2023

Question 1 Consider the following linear program

max 2xq + 2x9 + 3x3 + x4 + 425
s.t. 31’1 + 7352 + 2(E3 + 3%4 + 2.%5 < 40
z1 20,22 > 0,23 > 0,24 > 0,25 > 0

Solve the problem using the simplex algorithm.

Question 2 Consider the following linear program

min —4331 —3$2
s.t. 114215, <8
— 2£E1 + T2 S 5

5I1+3SE2 Slﬁ
120,220 >0

Solve the LP using the simplex method.

Question 3 Consider the following linear program

min — 2$1 — 53?2
S.1. — 21+ 322 <2
—3r1 +225 <1

212> 0,22 >0

Graph the feasible set and then solve the LP using the simplex method.

Question 4 Consider the following linear program

min — xo

s.t. 1 — 29 <2
T —22 <3
To <3
12> 0,220 >0



1. Solve the LP using the simplex method.

2. Does the LP have a unique optimal solution? If not, derive an expression for
the set of optimal solutions

Question 5 Consider the following linear program

max 2x7 — 3zo + I3

s.t. x +3r9+x3 <12
—x1+ 294+ 223 <6
— 21+ 322 <9
212> 0,22 20,23 >0

Solve this program using the simplex method.

Question 6 Consider the following LP,

max 1.1zq 4+ 1.2z + x3
s.t. 2x1 +2xo +2x3 <10, x1+3x+2+2x3<10, 4dr;+zo+2x3<10
3r1 + x93 +3x3 <10, x4+ 222+ 323 <10, 321+ 222+ 23 <10
1> 0,220 > 0,23 >0

Find the dual problem for this program.

Question 7 Find the dual problems for the following linear programs

(a) max Txy+ 1729+ 17x5
s.t. x1+x2=28
T + 4o + 323 > 14
3xe +4x3 <9

z1 < 0,29 > 0, x3 unrestricted

(b) max — Txq+ 22z + 18z3
s.t. x+drot+r3t+a4<8
1+ a0+ a3 > 14
3ro +4x4 =9

x1 > 0,29 < 0,23 unrestricted, x4 > 0

Question 8 Determine the mazimum value of 18x1 +4xo+6x3 under the constraints
3z1+22 <=3, 2z +23<-5, 21<0,22<0,23<0

by looking at the dual problem.
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