
Selecting DCs for delivering products to customers

Some large production company possesses m distribution centers (DCs) to deliver the products
to the customers. For each DC i (i = 1, . . . ,m) we know the fixed costs of operating the DC
(these are denoted by ki), its capacity (denoted by Mi), and the transportation costs qi per
unit for transporting goods from the factory to DC i. For each customer j (j = 1, . . . , n) we
know its demand vj and the transportation cost cij per unit for transporting goods from DC i
to customer j. We require that a customer should be served by exactly one DC.

(a) We want to determine the best solution (so with minimum total transportation cost) for
serving all customers, given that all DCs are operational. Formulate this problem as an ILP;
you are not supposed to use the method mentioned in (c).

(b) The production company is willing to close DCs. Adjust the formulation of (a) to cope
with this. The objective is now to minimize the total cost (comprised of the cost of serving the
customers and the cost of running the DCs; closing DC i will lead to a nett save in cost of ki).

(c) Another way of formulating the problem of (b) is to use an ILP formulation based on
customer groups (klantenkringen); a customer group of DC i is defined as a group of costumers
that will be served by DC i, while respecting the capacity constraint. Define S as the set of all
feasible customer group. Customer group s is characterized by the costcoefficient cs (you must
decide what is included in it) and vector (as1, . . . , asn, hs1, . . . , hsm), where asj = 1 if customer
j belongs to the customer group (and 0 otherwise) and hsi = 1 if customer group s is meant for
DC i (and 0 otherwise). Suppose that all customer groups are known. Formulate the problem
of (b) as an ILP using customer groups.

(d) Obviously, not all customer groups are known. Indicate how you can solve the LP-relaxation
using the technique of column generation. Describe

• the working of the method;

• how you can find an initial feasible solution (if it exists);

• how you can derive the reduced cost;

• the pricing problem for a given DC i;

• how you can solve the pricing problem (be more specific than ILP).


