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The problem of obtaining the best integer solution to a linear program comes up in several contexts. The connection with combinatorial problems is given by Dantzig in [ l ] , the connection with problems involving economies of scale is given by Markowitz and Manne
[3 ] in a paper which also contains an interesting example of the effect
of discrete variables on a scheduling problem. Also Dreyfus [4] has
discussed the role played by the requirement of discreteness of variables in limiting the range of problems amenable to linear programming techniques.
It is the purpose of this note to outline a finite algorithm for obtaining integer solutions to linear programs. The algorithm has been
programmed successfully on an E101 computer and used to run off
the integer solution to small (seven or less variables) linear programs
completely automatically.
The algorithm closely resembles the procedures already used by
Dantzig, Fulkerson and Johnson [2], and Markowitz and Manne [3]
to obtain solutions to discrete variable programming problems. Their
procedure is essentially this. Given the linear program, first maximize
the objective function using the simplex method, then examine the
solution. If the solution is not in integers, ingenuity is used to formulate a new constraint that can be shown to be satisfied by the still
unknown integer solution but not by the noninteger solution already
attained. This additional constraint is added to the original ones, the
solution already attained becomes nonfeasible, and a new maximum
satisfying the new constraint is sought. This process is repeated until
an integer maximum is obtained, or until some argument shows that
a nearby integer point is optimal. What has been needed to transform
this procedure into an algorithm is a systematic method for generating
1

This work has been supported in part by the Princeton-IBM Mathematics Research Project.

275

