
Exercise
Solve the problem below using Column Generation for linear programming

maximize 2x1 + 4x2 + x3

subject to: 2x1 + x2 + x3 ≤ 10

x1 + x2 − x3 ≤ 4

0 ≤ x1 ≤ 4, 0 ≤ x2 ≤ 6, 1 ≤ x3 ≤ 6

Master Problem

maximize z =

pR∑
j=1

(c⊤vj)λj

subject to:
pR∑
j=1

(A1vj)λj ≤ 10

pR∑
j=1

(A2vj)λj ≤ 4

pR∑
j=1

λj = 1

(1)

(2)

(3)

(4)

Consider µ1, µ2 e ν the dual variables related to the constraints 2, 3 and 4 respectively. pR are the
columns of the restricted master problem.
Auxiliary Problem

maximize cr = (2− 2µ1 − µ2)x1 + (4− µ1 − µ2)x2 + (1− µ1 + µ2)x3 − ν

subject to: 0 ≤ x1 ≤ 4, 0 ≤ x2 ≤ 6, 1 ≤ x3 ≤ 6

Let x1 = x2 = 0, x3 = 1 be the initial solution. Master problem for column 1:

maximize z = 1λ1

subject to: 1λ1 ≤ 10

−1λ1 ≤ 4

λ1 = 1
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