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Mutation Testing
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Aims is to discover 
The purpose of mutation testing

How to use this technique to design the test cases

Expected Outcomes
Students be able to show how to design the test cases based on this 

technique

Students be able to show when to use this technique . 
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What is Mutation Testing?
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Mutation Testing

• Faults are introduced into the program by 
creating many versions of the program called 
mutants.
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Test Case Adequacy

•

• If  the original program and all mutant programs 
generate the same output, the test case is 
inadequate.
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Mutant Programs
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Example of a Program Mutation
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Categories of Mutation Operators
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Categories of Mutation Operators

• Expression Modification Operators:

– Replace an operator or insert new operators.  E.g.,

• if (x == y) 

• if (x >= y) Replacing == by >=.

• if (x == ++y)     Inserting ++.
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Categories of Mutation Operators
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Exercise

• Consider f(x) = 1/(1-x)

– Consider mutating f(x) into:

• f(x) = 1/(1+x)

• f(x) = 1/(1*x)

• f(x) = 1/(1^x)

• f(x) = 1/(1/x)

– If the values of x = { -1,0,1,10,100}. 
Generate the test oracle for each of the 
f(x) mutant. Compare the test oracle 
against that of original f(x) in order to 
show which values of x are unsuitable 
as test values. Hint: Use the given table.
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