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Abstract:

A technique that has proved useful in shortest path and other discrete 

optimization computations has been bi-directional search. The method has been 

well tested in the two node shortest path problem providing substantial computa 

tional savings. A natural impulse is to extend its benefits to heuristic search.

In the uni-directional algorithms, the search proceeds from an initial 

node forward until the goal node is encountered. Problems for which the goal 

node is explicitly known can be searched backward from the goal node. An 

algorithm combining both search directions is bi-directional.

This method has not seen much use because bookkeeping problems were 

thought to outweigh the possible search reduction. The use of hashing functions 

to partition the search space provides a solution to some of these implementation 

problems. However, a more serious difficulty is involved. To realize signifi 

cant savings in bi-directional search, the forward and backward search trees 

must meet in the 'middle' of the space. The potential benefits from this 

technique motivates this paper's examination of the theoretical and practical 

problems in using bi-directional search.

RC 2961 ( #13817) 
July 14, 1970 
Mathematical models


