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We present a new heuristic based upon the surrogate relaxation for the multidimensional
knapsack problem.

The NP-Hard, multidimensional knapsack problem (MKP), arises in several practical problems
such as the capital budgeting problem, cargo loading, cutting stock problem, and processors
allocation in huge distributed systems. It can be formulated as:
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where N={1,2,...,n}, M={1,2,...,m},¢; > 0forall j € N, a;; >0, forall i € M, j€N.

A specific case of the MKP is the classical knapsack problem (m=1), the Unique Knapsack
Problem (UKP), which has been given much attention in the litterature though it is not, in
fact, as difficult as MKP, more pricisely, it can be solved in a pseudo-polynomial time. Due
to the intrinsec difficulty (NP-hardness) of the MKP, which leads to intractable computation
time for larger instances, we tried to transform the original MKP into an UKP. In this purpose,
we used a relaxation technic, that is to say, the surrogate relaxation.

The surrogate relaxation of MKP can be defined as:
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where p = {p1, ..., ptm} > 0 is the surrogate multiplier. As S(u) is a relaxation of MKP,
v(S(p)) > v(MKP). So the optimal multiplier, p*, is defined as:

o(S (")) = min{u(S())}.
Several heuristics exist to find the surrogate multipliers.

Our heuristic tries to find a feasible solution of the MKP using its surrogate relaxation. In
this purpose, we used a modified dynamic programming algorithm and efficient preprocessing



technics given in the litterature [8]. We have tested our heuristic on several established and
ramdomly generated test sets and the solution values were compared to both optimal values
and the results of other heuristics ([10], [11] & [14]). The first computationnal experiences
showed that it seemed to give better results than the existing heuristics, and so a lower gap to
the optimal solution.
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