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Abstract:
Shortest path problems in networks constitute a branch of optimization theory wherein system network
models with paths which are characterized by path lengths are of concern.

This work is an extension of the classical shortest path problem; here additional cost constraints are
imposed on the network model.

A dynamic programming solution approach is first formulated. It is solved by an iterative scheme in
which the cost bound variable is incremented by a unit at the end of each iteration where the shortest
paths with path costs not exceeding the cost bound variable are found. The concept of "stepping cost" is
introduced representing the path cost at which a change of shortest path length occurs. A theorem is
proved on the procedure to locate the "immediate stepping cost" and the associated stepping-cost path
length; thus, an acceleration of the iterative scheme is feasible. As a result, a combinatorial algorithm is
developed with computational effort being the order of the square of the number of stepping costs.

Further extensions to networks with more than one path cost constraint are presented.

The constrained shortest path algorithms are applied to flow networks and to networks with
probabilistic weighted branch costs. FORTRAN computer programs are given to implement the
algorithms. 
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