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// # original code
int index = 0;
while(true) {

index++;
// control flow branching
if (index == 10)

break;
}

// # mutated code (a mutant)
int index = 0;
while (true) {

index++;
// mutating
if (index <= 10)

break;
}
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// Program P
int min (int a, int b) {

if (a < b) {
return a;

}
return b;

}

// Mutant m
int min (int a, int b) {

if (a > b) {
return a;

}
return b;

}

Test t1: a = 10, b = 12 kills m
Test t2: a = 10, b = 10 does not kill m
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// # original code
int index = 0;
while(true) {

index++;
// control flow branching
if (index == 10)

break;
}

// # an equivalent mutant
int index = 0;
while (true) {

index++;
// mutating
if (index >= 10)

break;
}
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int gcd(int x, int y) {
int tmp;
while(y != 0) {
tmp = x % y;
x = y;
y = tmp;

}
return x;

}

int gcd(int x, int y) {
int tmp;
while(y != 0) {
tmp = x * y;
x = y;
y = tmp;

}
return x;

}

weak mutation

strong mutation
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Examples:
if (X <= Y)

∆1   if (X > Y)
∆2   if (X < Y)
∆3   if (X falseOp Y)  // always returns false



∆
∆



∆
∆



∆
∆



∆
∆



∆
∆



∆
∆



∆
∆
∆
∆



∆



►

►



int max(int[] values) {
int r, i;
r = 0;
for(i = 1; i < values.length; i++) {

if (values[i] > values[r])
r = i;

}
return values[r];

}
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int triangle(int a, int b, int c) {
if (a <= 0 || b <= 0 || c <= 0) {

return 4; // invalid
}
if (!(a + b > c && a + c > b && b + c > a)) {

return 4; // invalid
}
if (a == b && b == c) {

return 1; // equilateral
}
if (a == b || b == c || a == c) {

return 2; // isosceles
}
return 3; // scalene

}

(0, 0, 0) 
(2, 2, 2) 
(1, 1, 3) 
(2, 2, 3) 
(2, 3, 4)
(4, 3, 2) 
(2, 3, 2)
(1, 1, 1)

only these test cases
execute mutants in 
this line
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public class test {
// ..
protected void do() {
// ...

}
}

public class test {
// ..
public void do() {
// ...

}
}
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