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ABSTRACT

Search is an important technique for solving problems involving multitude of ex-
ploration alternatives that might be taken to reach a solution. Many optimization
problems arising in practice usually involve multiple and conflicting parameters. This
thesis presents a set of heuristic search algorithms for solving combinatorial optimiza-
tion problems involving multiple, conflicting parameters. We call such algorithms as
multi-cost huristic search algorithms and the space of potential alternatives to be
examined as multi-cost search space.

Initially, relevant background and important contributions in heuristic search the-
ory and algorithms are reviewed. We have considered the problem of searching for an
optimal solution when the cost function is a combination of several par?meters having
trade-off relationships among them. We have presented an algorithm MULT‘ to solve
trade-off optimization problems for which there are good admissible heuristics avail-
able for each of the associated cost parameters. We have shown that MULT* is an
admissible algorithm and it has many of the important properties of the well-known
single-cost search algorithm A*.

We have considered another problem in multi-cost search space for constrained
optimization in which a single objective function combining all objectives is not ex-
plicitl.y available. We have investigated the problem in which there is some primary
objective which is to be optimized such that its optimality requirement is relaxable
only within a small permissible limit. Along with meeting this objective, some other
secondary parameters are to be optimized. We have presented an algorithm MC* to

tackle this problem.



We have investigated the scope of parallelism in multi-cost heuristic search al-
gorithms and presented a parallel version of MULT* for distributed memory multi-
processor systems.

We have considered applications of multi-cost heuristic search techniques to VLSI
partitioning problems. In particular, we have considered [i] network partitioning
problem and {ii] partitioning of PLA based finite state machines. We have solved these
problems using heuristic search techniques by mapping these problems onto search
graphs by identifying problem-domain dependent search graph terms and devising

admissible heuristics.
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