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This research concerns improving the efficiency of mutation analysis technique,
which is an effective software unit testing. The main disadvantage of mutation analysis
is to use high computation because of a large number of mutant programs to be tested.
The aims of this research are not only to reduce the number of mutants and the amount

of testing mutant programs, but also to maintain the effective level of the testing.

Muiltiple-Fault mutation is a technique to reduce the number of mutants by using
a mutant that can represent several mutants. This research proposes an algorithm for
creating multiple-fault mutants and an algorithm for killing such mutants. We also prove
tneorems and carry out experiments to assure that the number of mutants is reduced

and the effectiveness of test cases is preserved.

In acditional to the mentioned problem, in a classical approach, many test
cases have to run against the mutants which cannot be killed by these test cases. This
research proposes an algorithm for grouping mutants with respect to the reachability
constraint. We prove that grouping mutants helps reduce the number of testing

mutants.

This reseaich also considers factors of improving multiple-fault mutation using

the grouping technique.



