qsort() / bsearch() in stdlib

Pei-yih Ting

Sorting an array of data
stdlib
e void gsort(void* base, size_t num, size t size,
int (*compare)(const void*,const void*));

quick sort: divide the data into approximately a half at each step,
and sort them individually

base —
|} e
25 13
{negative if a precedes b num <7 - -
zero if order does not matter
12 19
positive if b precedes a
int compare (const void *a, o )
const void *b) nlogn

A simple int array

#include <stdio.h>  /* printf */
#include <stdlib.h> /* gqsort */
int compare(const void *ptr_a, const void *ptr_b);
int main() {
int i, n=6, values[] = {40, 10, 100, 90, 20, 25};

gsort(values, n, sizeof(int), compare);
for (i=0; i<n; i++) printf("%d ", valuesli]);

return0;,--~-~"""" """ T TTTTTToo=-
} ,7int compare(const void *ptr_a, const void *ptr_b) {
I' int *ptr_a1 = (int *)ptr_a, *ptr_b1 = (int *)ptr_b;
if (*ptr_a1 < *ptr_b1)
return -1;
else if (*ptr_a1 == *ptr_b1)
return0; e o -
1 else
return
} ,’ }
1
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1
1
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1. |nt compare(const void *ptr_a, const void *ptr_b) {
return *(int *)ptr_a - *(int *)ptr_b;

A simple double array

#include <stdio.h>  /* printf */
#include <stdlib.h>  /* gsort */
int compare(const void *ptr_a, const void *ptr_b);
int main() {
int i, n=6; double values][] = {40.3, 10.2, 100.9, 90.1, 20.2, 25.4};

qgsort(values, n, sizeof(double), compare);
for (i=0; i<n; i++) printf("%6.1f ", valuesi]);

return 0; - -~=~" """~ """ TTTTTT ==
} ,Tnt compare(const void *ptr_a, const void *ptr_b) {
)/ double *ptr_a1 = (double *)ptr_a, *ptr_b1 = (double *)ptr_b;
/  f(ptr_al <"ptr_b1) SRR A  HR R
! retlurn -1 BRI E RS BRI
; else if (*ptr_a1 ==*ptr_b1) B:#H KRBT/
1 return O;
/ else Le--TTTToTTETTT
return 1: 7 i are(const void *ptr_a, const void *pt—b) {
} | return *(doubl€ — e *)ptr_b;
bl
I
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40,17 20,19

An array of int|2] 1019 2015
#include <stdio.h>  /* printf */ 190.21 2519
include <stdio. prin 40 1 401
#include <stdlib.h>  /* gsort */ 22’1? 43'13
int compare(const void *a, const void *b); ’ ’

25,16 100,21

int main() {
int i, n=6, values[][2] = {{40,17}, {10,19}, {100,21}, {40,15}, {20,11}, {25,16}};

gsort(values, n, sizeof(int[2]), compare); Swap-based sort: Unstable
for (i=0; i<n; i++) printf("%d,%d ", values][i][0], valuesl[i][1]);

____———______._____
-

return 0; - using the first
} /, ‘int compare(const \:0|d a, const void *b) { fig|q as the key
; int*a1 = (int *)a, *b1 = (int *)b; for comparison
) if (a1[0] < b1[0])
1 return -1; or
! else if (a1[0] == b1[0)) ueing the second
1 return0; o __. e as't € key tor
1 I e - comparison
, else 7 - L
return 1; ¢ int compare(const void *a, const void *b) {
} ) return ((int *)a)[1] = ((int *)b)[1];
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int[2] array with multi-field key

#include <stdio.h>  /* printf */
#include <stdlib.h>  /* gsort */
int compare(const void *a, const void *b);

int main() {
int i, n=6, values[][2] = {{40,17}, {10,19}, {40,21}, {40,15}, {20,11}, {25,16}};

gsort(values, n, sizeof(int[2]), compare);
for (i=0; i<n; i++) printf("%d,%d\n", values]i][0], valuesJi][1]);
return 0O; e m T T T T T T T T ST s e

} ,~ int compare(const void *a, const void *b) {

: int *a1 = (int*)a, *b1 = (int*)b;
40,17 10,19 return a1[0]==b1[0] ? b1[1]-B1[1] : a1[0]-b1[O];
10,19 2011\ Y o __
40,21 25,16 /int compare(const void *a, const void *b) {
40,15 40,25 ! long long a1 = *(int*)a, b1 = *(int*)b,

a2 = *((int*)a+1), b2 = *((int*)b+1);
return (a1<<32+a2) - (b1<<32+b2);
} 6
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. void swapArray(int *a, int *b, int len
Stable Sorting| it i 4 't
for (i=0; i<len; i++) t=al[i], a[i]=b[i], b[il=t;
#include <stdio.h>  /* printf{ }
#include <stdlib.h>  /* gsort| void rearrange(int values[][2], int *ptrs[]) {
int compare(const void *a, cq  int idx[6];
: . for (i=0; i<n; i++)
int main() { . - —

int i, n=6, values[][2] = {{40 for'((ji);[((fti:s,g_]?;/?he)s{[o])/2] -

E‘éémﬂﬁlé"é’,rr(‘,%‘?'zéﬂéih’f[ swapArray(valuesil, ptrs[i], 2):

gsort(ptrs, n, sizeof(int’), ¢ idx[(ptrs[i]-values[0])/2] = idx[il;
fF (i=8: i=R: [+3) printi-oed  ptrs[idx(i)] = ptrs{il;
}
} return 05rg PUS | for (i=0; i<n; i++)
= - printf("%d,%d\n", values]i][0], values]i][1]);

40,17 1 — | |y
1;8;? T{ —:- Btatkble Eﬁ wen **(lnt **a == *::()gt b,
40,15 ,20 — 'S k-
20,11 ffer array Eﬁﬁ% ég%se j%? %@L%
40,20 P N002 = ptrs]i] E?i values[i] E@@@?
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Sorting array of strings char *[n]

strs

>< index course
>§ trip cutting
\ deep deep
\ cutting guard
X guard index

course trip

| TPREHTT

#include <stdio.h>  /* printf */
#include <stdlib.h>  /* gqsort */
#include <string.h>  /* strcmp */
int compare(const void *a, const void *b);

int main() {
inti, n=6;
char *strs[] = {"index", "trip", "deep", "cutting",
qgsort(strs, n, sizeof(char*), compare);
for (i=0; i<n; i++) printf("%s\n", strs[i]);
reurn0; e - mmmm s s m e

guard", "course"};

} /it compare(const void *a, const void *b) {
char **ptr_a = (char **)a, **ptr_b = (char **)b;
return strcmp(*ptr_a, *ptr_b);

}
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An array of user-defined struct

#include <stdio.h>  /* printf */ struct Data {
#include <stdlib.h>  /* gsort */ char name[20];
#include <string.h>  /* strcmp */ int age;

int compare(const void *a, const void *b); b

int main() {

int i, n=6; struct Data values[] = {{"John",17}, {"Bob",19}, {"Kathy",21},
{"Melody",15}, {"Jim",11}, {"Anthony",16}};

gsort(values, n, sizeof(struct Data), compare);
for (i=0; i<n; i++) printf("%s,%d\n", values[i].name, valuesJi].age);

return 0; emm T T T T
) - | j
,/ int compare(const void *a, const void *b) {
John,17 Anthony, 16, struct Data *ptr_a = (struct Data *)a,
Bob,19 Bob, 19/ *ptr_b = (struct Data *)b;
Kathy,21 Jim,11 1 return strcmp(ptr_a->name, ptr_b->name);
Melody,15 John,17 |}
Jim, 11 Kathy,21 !
Anthony,16 Melody,15 9

Sorting array of strings char [n][8]

index course
trip cutting
#include <stdio.h>  /* printf */ deep deep
#!nclude <stdll|b.h> /* qsort */ cutting guard
#include <string.h> /* strcmp */ " ind
tybedei pareEB)sovsitvad conshedidotd fr); |I43" index
course trip
int main() {
inti, n=6;

char strs[][8] = {"index", "trip", "deep", "cutting", "guard", "course"};
qgsort(strs, n, sizeof(char[8]), (rkmenpl) void *, const void *))strcmp);
for (i=0; i<n; i++) printf("%s\n", strs][i]);
returnO; e s s mm e — e
} /fint compare(const void *a, const void *b) {
| char *ptr_a = (char *)a, *ptr_b = (char *)b;
|| return strcmp(ptr_a, ptr_b);
1

}

Searching data in a sorted array
stdlib

e const void* bsearch(const void *key, void* base, size_t num,
size_t size, int ("compare)(const void*,const void*));

Binary search : divide the sorted data into approximately a half at each step,
and eliminate one of them with a single comparison

ke
y base —
} size
13 result ptr
negative if a precedes b num <7 i y i
. if key is found

zero if order does not matter

positive if b precedes a NULL

if key is not found
int compare (const void *a, Ny ol ) y
const void *b) ogn

if multiple entries in the array have this key, any one of them could be returned 1

Self-crafted Binary Search

e Problem: If target is not found, bsearch returns NULL.

- What if we want to know the immediate element that
follows the target?

int inary Seancti(int target, int datal], int left, it rigit) {
int mid;
while (left <= right) {
mid = (left+right)/2;
if (target > data[mid]) left = mid + 1;
else figtargehidddtamid]) right = mid - 1;
} elsereturn mid;
Jeturn left; // if targetgdata[] : target < data[L]
} return ¥4 //if targetedata[] : data[L]==target data[L-1] < target
}




HDU 1075

What Are You Talking About

e http://acm.split.hdu.edu.cn/showproblem.php?pid=1075

e Problem: Ignatius is so
lucky that he met a
Martian yesterday. But he
didn't know the language
the Martians use. The
Martian gives him a
history book of Mars and
a dictionary when it
leaves. Now Ignatius
want to translate the
history book into English.
Can you help him?

Sample Input:

START
from fiwo
hello difh

mars riwosf

Sample Output:

hello, i'm from mars.
i like earth!

earth fnnvk
like fiiwj
END
START

difh, i'm fiwo riwosf.

i filwj fanvk!
END

Still Unstable sorting with gsort()

#include <stdio.h>
#include <stdlib.h>

[* printf */
/* gsort */

int compare(const void *a, const void *b);

int main() {

int i, n=6, values[][2] = {{40,17}, {10,19}, {100,21}, {40,15}, {20,11}, {40,20}};
gsort(values, n, sizeof(int[2]), compare);
for (i=0; i<n; i++) printf("%d,%d\n", valuesl[i][0], values][i][1]);

return O;

}

40,17 10,19
10,19 20,11
100,21 40,13
40,15 40,20
20,11 40,13
40,20 100,21

int compare(const void *a, const void *b) {
netemal &6 Rt Yant “)ant™*int*)b;

} return order==0 ? (int*)a - (int*)b : order;

1 —

when *(int *)a == *(int *)b

Unstable

the difference of these two
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