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It is shown that program algebra can be constructed in logical program description
by defining specific equivalence relations between expressions of the description.
We have proposed a logical program description. Two equivalence relations are introduced,
strong and weak. The former means the equivalence of expressions in the computation which
includes the temporal order to execute non-determinism. The latter allows the disorder.

First, a set of axiomatic rules is derived by proving the equivalence between simple
expressions generated by meta-predicates. Program transformation is shown to be
constructed by applying the rules to an example, which is a set of search algorithms written
in LONG. It is proved that the non-deterministic recursive algorithm of depth-first search
is strongly equivalent to the procedural one of it.

This description is useful as a computational model. Also the result gives a perspective
of new algebraic methods of logical or non-determinstic programming languages.
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