
1,a)

mutation testing

Mutation Testing

1.

2.

2.1

1

a) terada.minoru@uec.ac.jp

print

PMD

Findbugs
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2.2

2.2.1

•

•

“Short, Self Contained,

Correct Example”

2.2.2

/

“Off-by-one error”

2.2.3

3.

3.1

Genetic Pro-

gramming

[1] Bebugging

P.315

Mutation Testing

[2]

Fuzzing

3.2

( 1 )
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( 2 )

( 3 )

( 4 )

>= >

(2)

3.2.1

Java

Java Eclipse

Java AST

AST

Java

Java

3.3

Java

3.3.1 AST

AST

AST

•
AST SimpleName

•
AST InfixExpression

<, <=, >, >=, ==, !=

&, |, &&, ||

+, -, *, /, %

•
AST Block 0
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–

–

–

Java

3.3.2

Java

Thread.stop()

AST

if(killed) throw new Error("killed");

volatile killed

3.4

• LinkedList

• QuickSort partition

• HeapSort

• 8 Queen

LinkedList

8 Queen

0 5

{3,1,2}

{4,1,2} {2,1,2}

Ordered Bell Number

1,2,3,4,5 1,3,13,75,541

8 Queen 92

4.

4.1

4.1.1
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1 heapsort

2 heapsort

1 heapsort

634 1681

633 175

632 15

628 2

. . . . . .

4 21131

3 4810

2 202455

1 87403

0 18793

730054

heapsort

3.8%

4.1.2

AST

heapsort

1

730054 AST

80 0.1

4.1.3

heapsort

2

634

1681

1 1000

1

8 queen

3 734111

334072 0

92

92

4.2
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3 8 queen

4.2.1

4 heapsort

11

5

0 1

4 3 11 for

< >=

2

4 23 24

if(a[j] >= a[l]){

if(a[j] >= a[r]) break;

if(a[j] >= a[i]){

if(a[j] <= a[r]) break;

634

616

1 static void heap0(int a[]){

2 int n = a.length;

3 for(int i=1; i<n; i++){

4 int j = i;

5 while(j > 0){

6 int p = (j-1) / 2;

7 if(a[j] <= a[p]) break;

8 swap(a, j, p);

9 j = p;

10 }

11 }

12 for(int i=n-1; i>0; i--){

13 swap(a, 0, i);

14 int j = 0;

15 while(true){

16 int l = j*2+1;

17 int r = l+1;

18 if(l >= i) break;

19 if(r == i){

20 if(a[j] < a[l]) swap(a, j, l);

21 break;

22 }

23 if(a[j] >= a[l]){

24 if(a[j] >= a[r]) break;

25 swap(a, j, r);

26 j = r;

27 } else if(a[l] < a[r]){

28 swap(a, j, r);

29 j = r;

30 } else {

31 swap(a, j, l);

32 j = l;

33 }

34 }

35 }

36 }

4 heapsort

1 for(int i=1; i>=n ; i++){

2 int j = i;

3 while(j > 0){

4 int p = (j-1) / 2;

5 if(a[j] <= a[p]) break;

6 swap(a, j, p);

7 j = p;

8 }

9 }

5 heapsort

4 11

第60回プログラミング・シンポジウム  2019.1.11-13

108



4.2.2

4 heapsort 5

while(j > 0){

while(true){

while(n > 0){

true j 0

7

4.2.3

4.2.4

x >= x x != x

1 static int nq0(int r, int n,

2 int c[], int u[], int d[]){

3 if(r == n) return 1;

4 int s = 0;

5 for(int x = 0; x < n; x++){

6 int ui = r + x;

7 int di = r - x + n - 1;

8 if((c[x]==0)&&(u[ui]==0)&&(d[di]==0)){

9 c[x] = 1;

10 u[ui] = 1;

11 d[di] = 1;

12 s += nq0(r+1, n, c, u, d);

13 c[x] = 0;

14 u[ui] = 0;

15 d[di] = 0;

16 }

17 }

18 return s;

19 }

6 8 queen

4.2.5

1,2,3,4,5

100,200,300,400,500

4.2.6

6 8 queen

c, u, d

nq0(0, 8, c, u, d)

第60回プログラミング・シンポジウム  2019.1.11-13

109



12

s += nq0(r+1, n, c, u, d);

s += nq0(x+1, n, c, d, d);

92 93

93

5.

5.1

8 queen

93

5.2

6.

2017

JSPS 15K00091
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