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#i ncl ude <stdio. h>
#i ncl ude <tine. h>

#i ncl ude <stdlib. h>
#include <limts.h>
#i ncl ude <string. h>

int bubble_sort(int *A int n)

Ali +1];

{
int i,newn
int tenmp;
while(1){
newn = -1;
for(i=0;i<n-1;i++){
if(ALT]>AT+1]){
tenp = Ali]; Ali] =
newn = i;
}
}
i f(newn==-1) break
}
return O
}
int insertion_sort(int *A int n)
{
int i,j;
int key;
for(i=1;i<n;i++){
key = A[i];
=i L
while ((j>=0) && (Alj]>key)){
Aj+1] = Alj T
io=-1
}
Alj+1] = key;
}
return O
}
int selection_sort(int *A int n)
{
int i,j,mni
int tenp
for(i=0;i<n-1;i++){
mni =1i;
for(j=i+1;j<n;j++){
iFCALJ ] <Almini]){
mni=j;
}
}
if(mni!=i){
tenp = A[i];
Ali]l] = Amnil];
Almni] = tenp;
}
}
return O
}

static int * L;
static int * R

int merge(int *A int p, int g

int

r



67 {

68 int i,j,k;

69

70

71

72 menmcpy (L, &Al p], (g-p+1) *sizeof (int));
73 L[ g- p+1] = I NT_MAX;

74

75

76

77 mencpy(R &Al g+1], (r-q) *si zeof (int));
78 Rir-q] = I NT_MAX;

79 i =0;

80 j =0;

81 for(k=p; k<=r; k++) {

82 ifCLIIT<=Rj1)A{

83 Al k] = L[i];

84 i ++;

85 }

86 el se{

87 Akl = RjI;

88 j

89 }

90 }

91

92 return O;

93 }

94

95 int msort(int *A int p, int r)
96 {

97 int q;

98

99 if(p<r){

100 q = (p+r)/2;

101 msort (A p,q);

102 msort (A g+l,r);

103 merge(A p,q,r);

104 }

105 return O;

106 }

107

108 int merge_sort(int *A int n)
109 {

110 L = malloc((n/2+n%+1)*sizeof (int));
111 = mal l oc((n/2+1)*sizeof (int));
112

113 msort (A 0,n-1);

114

115 free(L);

116 free(R);

117 return O;

118 }

119

120 void exchange(int *A int i, int j)
121 {

122 int tenp;

123

124 if(il=j){

125 tenp = Ali];

126 ATl = AjT;

127 Alj] = tenp;

128 }

129 }

130

131 int partition(int *A int p, int r)
132 {
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int

int

int x;
int i,j;

X =Ar];
i =p- 1
for(j=p;j<r;j++){
if(AL]<=x){
i ++;

exchange(A i,j);

}
exchange(A, i +1,r);
return(i+1);

sort(int *A int p, int

int q;
if(p<r){

g = partition(A p,r);

sort(A p,g-1);
sort (A gq+l,r);
}

return O;

quick_sort(int *A int n)

sort(A 0,n-1);

return O;

mai n()

int i,j,n;

int maxn=160000;
int Al maxn];
int B[ maxn];

srand(time(NULL));

for (i=0;i<maxn;i++){

Ali]l = rand();
Bli] = Ali];
}
n = 10000;
printf("\n |
printf("--------- oo

for(j=1;j<5/j++){
n = n*2;



199 clock_t start = clock(); bubble_sort(A n); clock_t end = clock();

200 float B_seconds = (float)(end - start) / CLOCKS_PER SEC,
201 mencpy (A B, n*si zeof (int));

202

203 start = clock(); insertion_sort(A n); end = clock();

204 float |_seconds = (float)(end - start) / CLOCKS_PER _SEC,
205 menmcpy (A B, n*sizeof (int));

206

207 start = clock(); selection_sort(A n); end = clock();

208 float S_seconds = (float)(end - start) / CLOCKS_PER _SEC,
209 menmcpy (A B, n*sizeof (int));

210

211 start = clock(); merge_sort(A n); end = clock();

212 float M seconds = (float)(end - start) / CLOCKS_PER _SEC,
213 mencpy (A B, n*sizeof (int));

214

215 start = clock(); quick_sort(A n); end = clock();

216 float Q seconds = (float)(end - start) / CLOCKS_PER SEC,
217

218 printf(" %d | 9.3f | 9B.3f | 9B.3f | 9B.3f | 9B.3f \n",n, B seconds,|_seconds, S seconds, M seconds
, Q_seconds) ;

219 }

220

221

222

223

224 return O;

225 }



