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Extended abstract

In this paper we consider the Mixed Integer Linear Program in standard form:









Ax = b 

min c⊤ x

P

(1)


x≥0 





∀j ∈ NI




xj ∈ Z, 

where c ∈ Rn , b ∈ Rm , A ∈ Rm×n and NI ⊂ N = {1, . . . , n}. The LP
relaxation of (1) is the linear program obtained by dropping the integrality
constraints, and is denoted by P̄. The Branch-and-Bound algorithm makes
an implicit use of the concept of disjunctions [1]: whenever the solution of
the current relaxation is fractional, we divide the current problem P into two
subproblems P1 and P2 such that the union of the feasible regions of P1 and
P2 contains all feasible solutions to P. Usually, this is done by choosing a
fractional component x̄i (for some i ∈ NI ) of the optimal solution x̄ to the
relaxation P̄, and adding the constraints xi ≤ ⌊x̄i ⌋ and xi ≥ ⌈x̄i ⌉ to P1 and
P2 respectively.
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Within this paper, we take the more general approach whereby branching can
occur with respect to a direction π ∈ Rn by adding the constraints πx ≤ β0 ,
πx ≥ β1 with β0 < β1 to P1 and P2 respectively, as long as no integer feasible
point is cut off. Karamanov and Cornuéjols [2] proposed using disjunctions
arising from Gomory Mixed-Integer Cuts generated directly from the rows
of the optimal tableau. We consider split disjunctions arising from Gomory
Mixed-Integer Cuts generated from linear combinations of the rows of the
simplex tableau; by generating combination that yield a stronger intersection
cut, we generate split disjunctions that cut deeply into the feasible region,
thereby reducing the total number of nodes in the enumeration tree. By combining branching on simple disjunctions and on general disjunctions we obtain
an improvement over traditional branching rules on the majority of test instances.
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