Integer Programming 18.04.2017

Exercise 1. Find a Chvatal-Gomory cut for the set
{x € Z° : 921 + 1225 + 8x3 + 1724 + 1375 > 50,2 > 0}
cutting off the point (0, 22,0,0,0).
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Exercise 2. Consider the following branch-and-bound tree for a minimization problem:

31 infeas.

Give the tightest possible bounds on the optimal value. Which nodes can be pruned and which must be
explored further?

Exercise 3. Solve the following integer problems by branch-and-bound:

max 17z + 10z + 2523 + 1724
s.t. Sr1 4+ 3w+ 8wz + Twy <12 (a)
L1, T2,T3, T4 € {07 1}

max 13z; + 8xo
S.t. r1 + 219 < 10 (b)
51‘1 + 2.172 S 20
T1, Ty € Ny

Exercise 4. Consider the integer programming problem:

min - T,y
s.t. 201 + 220+ ... + 2, 4+ 21 =n
L1, X2y, Tppl € {07 1}
Further, let us assume that n is odd.

a) What objective values can be attained by feasible integer solutions?

b) What is the optimal value of a linear relaxation in branch-and-bound, when no more than 7 of the
variables z, ..., x, are fixed to 0 or 17 Can the corresponding optimal solution be integer?

c) Argue that the branch-and-bound algorithm (with a linear relaxation and branching by a fractional
variable) will require the enumeration of an exponential number of subproblems to solve the program.
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