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gsort

e 71w —K (quick sort) DNAARELE
% < DB THIFHAEE

void gsort(void * pase, size t nel,
size t width,
Int ( *compar)(const void *

const void  *));

o 5|%X

G, BR. BERYV A X, EREHK
cEEZAPPITWVDTER
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LEER BN

Int ( *compar)(cons void =, const void *);
gsort (S LEEBEEL TR EZ R B
B DEICRIEZ & <

o >0 KEW

e—0 MU

o <0 /NELY
LEBOFHITEBERDOERERIE
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LEERBIEL: int DLELER

% Solaris @ man Hh 55| F

static int intcompare(const void

const void  *p2)

{
Int 1 = *((Int *)pl);
int | = «((int  *)p2);
if (I > ) return (1);
if (I <) return (-1);
return (0);

}
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LEERBIZL: int DLELEX (cont.)

Rl ZDEETT5
static int intcompare(const void
const void  *p2)

{ Int 1 =  *((int *)pl);
int | =  *((int *)p2);
return I-j;

}
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TOH LY
int ar[] = { 41, 3, 92, 7, 13, 10}
Int I;

gsort((void *)ar,
sizeof(ar)/sizeof(int),
sizeof(int), Intcompare);

for (I = 0; 1 < sizeof(ar)/sizeof(int);

I++) {

printf("%d ", ar[i]);

}

printf("\n");



EEI

ok — 7B 7

% ./a.out
3 7 10 13 41 92

LEREBDE|I SR Z -1 IcT 5 ERIR

% ./a.out
02 41 13 10 7 3
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LU B & — R 2

BIINRDT—5 B %Z Utype £ 95
Int cmp(const void *X, const void *y) {
Utype xp = = (Utype =)Xx;
Utype yp = *(Utype *)y;
return <compare xp and yp>; }
Utype DY int 78 5
Int xp = *(Int  *)X;

Utype H' char* & 5

char *Xxp *(char ** )x;
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LERRBIE—hx > — BERDEREDFT

Utype Utype Xp = *(Utype =*)X;
B int int xp = *(int % )X;
X = char [ char xp = *(char  =*)x;
X F5l char* char = | xp = *(char * =)x;
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LR BIE—Hx T — BERDEERDES

BERDVEERTZDOA VNN ZHR., EWSHHIEZ L
RDEDBBEAENSIRBB UST Z2ZZ S L

typedef struct {
char =*key;
void =*cont;
} UST,

Utype Utype Xp = *( Utype =*)X;
fBE&EE UST UST xp = *(UST  =)X;
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LB —ii, — ERNEERDIH S (cont )

LERICAHAWSXFS key OEYD H U &
UST xp = *(UST*)X;
char =*xkey = xp.key;
Xp ZIRA VY TRIET D &
UST »xp = (UST *)X;
char =*xkey = xp->key;
Xp ZEHIT —RICKRKRT B &
char =*xkey = ((UST =*)x)->key;
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LB —ii, — ERNEERDIH S (cont )

BIERICED H U Tz ykey EHEERT B

char =*ykey = ((UST =*)y)->key;
return strcmp(xkey, vykey);

X BERZ RSB R
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XFHES

XFEH D KRNLERICBIEY stremp & {ES

iInt cmp(const void *X, const void

{
char *XP = *(char K% )X;
char *yp = =*(char *x)y;
return strcmp(xp, yp);

]
char** B TERTHEIGL
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O LA
char =*ar[] = { "41", "3", "92",
7", "13", "10"};

Int 1,

gsort((void *)ar,
sizeof(ar)/sizeof(char x ),
sizeof(char  *), cmp);

for (I = O;

i < sizeof(ar)/sizeof(char x); i) {

printf("%s ", ar]i]);

}

printf("\n");



X 75 (cont.)

S
10 13 3 41 7 92

XFH7EDT, "13"<"3" "41"<"7”
o Strcmp DZEF

1) FEEED S XF D K/INELER
2) FEWFFHHANE LR D (B
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X 75 (cont.)

PIL7 7Ry MNCTBE

char =ar[] = { "openlog", "syslog",
"closelog", "syslogmask'};

e S

closelog openlog syslog syslogmask

BENE I -stremp(xp,yp); D> stremp(yp,xp); I
syslogmask syslog openlog closelog
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SFHEEFN (cont )

ZEHZZORVXFS
char =+ar[] = {"The Beatles", "U2",

"Norah Jones", "Johnny Cash"},

fER — 1IBHIT O2HITLTH S
Johnny Cash
Norah Jones

The Beatles
U2
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F—SNBICADELEE — The 2RV THE

Int cmp(const void *X, const void *y) {
char =*xp, *yp;
Xp = =*(char = )X;
If(strncasecmp(xp,"the ",4)==0) {
Xp += 4, }
yp = *(char = )y;
If(strncasecmp(yp,"the ",4)==0){
yp += 4, }
return strcasecmp(xp, Yyp);

} X @ +4 ® (Xp
vy
T h|e Ble|la|t|l|e|s]|\O




X 75 (cont.)

eThe FFITTHLKLZERALSHTHR
o There, Them FDEHEFZRWNIB LW =8

o« RN FINNFRTERD T strcasecmp Z{ES
i S

The Beatles
Johnny Cash
Norah Jones
U2
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SREIIcLDY— b

o WRTF—FEEHKEL
o —NMICHES AE—ICHFEII IS
#10OMB/{F DE&RZHBRITY —bMULTED

filename

——l—J—I—I—I—I—I

picture

sizeof(filenames)<<sizeof(pictures)

o WRT—F DRI ST N TULERL
ogsort HM R Z1E LY
= Y —hD=ICEIZRICEKITS
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SRECHICK DY — b (cont.))

j( Iﬂﬁ f_lfﬂame - - - - -

picture

-

rlefelrentlze alrrayll
V—MNEREZEESILEHICSTT —INDEREERIT S

typedef struct {
char =*key;
void =*value;
} cell;
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—
HEEEEEEE HEEEEEN HEEEEEEE

A
HEEEEREE
LIN T T[] g
A /
key Mo|le|[o][®]| @] @
ray value , Q ’\ Q. 00

.

%




SBESICL DY — b (cont.)

ZD29BDL..
o/ — ILE

I, E

i

D A E— XS RECHITE T

INSTRFEEE, (8/N1K) ICHULIAHSENS

« ZRECTID Y — R, SREIIZSBEITFT
RTF—IBYV—hnfc &lliasd,

Bl ic, B X2/ value DB % void* IcLTeD &

EFEDORA Y %=I/’RS T8
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BERIIKEZRDT, CZTRERXFINTY >V TIVZES

char = pickstr2key(void *Src) {
char =*dst, =*p = src, =q;
dst = (char *)malloc(strlen(src)+1);
If(strncasecmp(src, "the ", 4)==0) {

p += 4;
}
g = dst;
while( *p) {

*Q++ = toupper( *p++);
}
*Q = ’\O’;

return dst; }



conv | pickstr2key Z{E>S

Int str2cell(cell dst[], void * Srcl],
int nlen, char * (conv)(void  *))
{
Int I;

for(i=0;i<nlen;i++) {
dst[i].key = conv(src]i]);
dst[i].value = srcfi];

}

return O;



\

SBiSlic k3 — bk (cont.)

FFOtH LAY
: EE’J'IJ ar DR & n & sizeof(ar)/sizeof(ar[0]) TEH
ZMRACH refar DR & [ sizeof(cell)*n

char =ar[] = {"The Beatles", "U2",

"Norah Jones", "Johnny Cash"},
cell *refar;

int n = sizeof(ar)/sizeof(ar[0]);

refar = (cell * )malloc(sizeof(cell) *N);
str2cell(refar, (void =)ar, n,
pickstr2key);
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\

SBiSlic k3 — bk (cont.)

H &l gsort ZBEAHAL T, RIS

gsort(refar, n, sizeof(refar[0]),
cellkeycmp);
for(i=0;i<n;i++) {
printf("%-16s %s\n",
refar[i].value, refar|i].key);

o cellkeycmp (FEHEZR strcmp T4
erefar MY — MNERDS ar DARZRT
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\

SBiSlic k3 — bk (cont.)
pickstr2key THIL ("the "BrE. KXFE)LTWSHD
CTHfZLEBRTR WL

Int cellkeycmp(void const * XP,
void const  *yp)

{
char =*Xx; char ~»*y;
X = ((cell *)xp)->key;
y = ((cell  *)yp)->key;
return strcmp(x,y);

]
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SBESICL DY — b (cont.)

=

TR

The Beatles
Johnny Cash
Norah Jones
U2

« TTT— I HIER L.

BEATLES
JOHNNY CASH
NORAH JONES

U2

- N

\/ N BTSN

el

F— LLEX D AL

2y aN

A0 B —LIBHERLY

-I:

21,

e SHRECHDRTICITATY ZHE (TXUY )
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¥ —

F—ZEBHFEFOBETOH D

typedef struct {
char *keyl,
char *key?,
char =*cont;
} datatype;

C Tl keyl D key2 ICBET D EENHD
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83 — D LLER B X

Int cmp(const void *Pa,
const void  *pb) {
Int cl, c2;

datatype +a = (datatype =*)pa,
*pb = (datatype *)pb;

cl = strcmp(a->keyl, b->keyl);

c2 = strcmp(a->key2, b->key2);

return c2;
return cl;



&% — (cont.)

}

I\

T & Bk

F—IC

datatype data]] = {

{"c", "foo",
{"awk", "bar",
{"c", "bar",
{"awk", "junk",

{pl", junk’,

{"
{"

{"c", "dummy"”,
"Makefile",
"makefile",

"foo.c"},
"pbar.awk"},
"pbar.c"},
"Junk.awk"},
"lunk.pl"},
"dummy.c"},

"Makefile"},
"makefile"}, }
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=B RF. N—XAD|EICEEF
before after

foo.c Makefile
nar.awk makefile
nar.c par.awk

junk.awk junk.awk
junk.pl  bar.c
dummy.c dummy.c
Makefile foo.c

makefile junk.pl




£ — (cont.)

 SEIE 2EDF—
c EDEBOF— A

o AVINHIEZ T, KBEA#ENRLSES

o TEICEITIESIFE

K

Tl
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X

Ht

BIFED /A S TRA Y NESSTE L THIEME TS
NEMERERA Y N ERRE T ICT 5O TER

datatype data[] = {

{ keyl ="c" , .key2 ="foo" , .cont="foo.c" 1},

{ .keyl ="awk", .key2 ="bar" , .cont="bar.awk" },

{ keyl ="c" , .key2 ="bar" , .cont="bar.c" },

{ .keyl ="awk", .key2 ="junk" , .cont="junk.awk"},

{ keyl ="pI" , .key2 ="junk" , .cont="junk.pl" },

{ keyl ="c" , .key2 ="dummy" , .cont="dummy.c" },
{ keyl ="" , .key2 ="Makefile", .cont="Makefile"},

{ keyl ="" , .key2 ="makefile", .cont="makefile"},
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HRIR 7R IR IF it wore

CHEIINSHE-BEHED [f -

e HEIFE < : !
HE{EDT=6 -l

o BCH [T 14

o gsort TEF| T

e bsearch THEFR o
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HEEIY VT

char =*seq[] = {
"man”, "find", "and", "display",
"reference"”, "manual”, "pages",
"man”, "command", "displays",
"Information”, "from", "the",
"reference"”, "displays", "complete",
"manual”, "pages", "that", "you",
"select”, "by", "or", "summaries",
"selected", "either", "by",
"keyword", "or", "by", "the", "name",
"of", "an", "associated", "file", },




e (cont.)

EC5RELR

char ** dict;
INt dictlen, dictuse;

dictlen = sizeof(seq)/sizeof(seq[0]);

dict = (char *+ )malloc(sizeof(char
= dictlen);

dictuse = O;
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EEEAERLS ERELUEHS) IR

char =*ppos, =*key;, Int i
for(i=0;i<sizeof(seq)/sizeof(seq[0]);
I++) {
key = seq]|l];
ppos = bsearch(&key, dict,
dictuse, sizeof(dict[0]), Xstrcmp);
if('ppos) {
dict[dictuse++] = strdup(seq]i]);
gsort(dict, dictuse,
sizeof(dict[0]), Xstrcmp);
!}




bsearch
—H¥EER (binary search) DFLEEZE

void =*Dbsearch(const void * key,
const void  *base, size t nel,
Size t size,

Int ( *compar)(const void *
const void  *));

S|BUIESE LT BHT—H. RRERT—IDF7 KL X,
BEXRH. EXER. BB (gsort &[REHR)
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HE1ER faR
BEiflcHh NI 5

for(i=0;i<dictuse;i++){
printf("%2d %s\n", i, dict]i]);
}
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FFE1ER f5R (cont.)
faR (RO T pr THEAIFc) DR36H

BN 7 BAZE(C

0 an 9 file 18 or

1 and 10 find 19 pages

2 associated 11 from 20 reference

3 by 12 information 21 select

4 command 13 keyword 22 selected
5 complete 14 man 23 summaries
6 display 15 manual 24 that

7/ displays 16 name 25 the

8 either 17 of 26 you
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HE AEET L

HIEDHIRMAEZE £ 5 — Bdict t Z1FRK

typedef struct { count  value word
char *value; — "
iInt  count; 1|e -

} dict t ; L.

int dictcmp(const void * ap, s

const Vvoio *bp) { —

char *a = ((dict. t =*)ap)->value;
cahr *b = ((dict. t *)bp)->value;
return strcmp(a,b); }
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FFE 58,

2=t E (cont.)

RIEERKIFIFR U

* diCt;
dictlen, dictuse;

dict t
It

dictlen
dict = (dict_t

- S

1zeof(seq)/sizeof(seq[0));
* )malloc(sizeof(dict_t)
= dictlen);

dictuse = O;:

IW—"7

S B UIERICHD VY &IEPT

NTE
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dict t *ppos, ref;
IL—TAEB
ref.value = seq[i];

ppos = bsearch(&ref, dict, dictuse,

sizeof(dict[0]), dictcmp);

If('ppos) { / * not found */
dict[dictuse].value = strdup(seq]i]);
dict[dictuse].count = 1; dictuse++;

gsort(dict, dictuse, sizeof(dict[0]),
dictcmp); }

else { / = found =/
ppos->count++; }




77
printf("%2d %d %s\n", I,
dict[i].count, dict[i].value);

LS
0 1 an 9 1 file 18 2 or
1 1 and 10 1 find 19 2 pages
2 1 associated 11 1 from 20 2 reference
3 3 by 12 1 information 21 1 select
4 1 command 13 1 keyword 22 1 selected
5 1 complete 14 2 man 23 1 summaries
6 1 display 15 2 manual 24 1 that
/7 2 displays 16 1 name 25 2 the
8 1 either 17 1 of 26 1 you



= e

i

o BoA (FEE (C Bl 7551
cARPA—=TF I —VFEES
o FRIENINS RIGEIIETIE BN

o B[O|EEF T B DITEELHZ LY
HEBAY —KTt+5

o IBINAEIC & > Tl bsearch [FAEWVVT ULV LY
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i

1) EDZEHZECRVWXFIIDY —h &, 2%
o S e i e I\'é'%>7EI77ALc_x§;tH:*

o E2BENEVGTIIZEXFI " EUTRZ

NEDHEEDTOT S L%ZHEE an & the Z1BML
BTWESEDEE

NEDFHEDTOY T L% gsort ZfFEHITBAY —
NTRINT 2 7AT S LICEDEE %%

4) FDHEDTOT 7 LhDIBERIC X FEEBINT

BAVINZEIMA. FEHBOXFHZERICIBINT
57077 L%Z1En %

Japan Advanced Institute of Science and Technology — 2008 1-2 48




S (cont.)

XFESemmLbichAamY AN zY —F9 %
5) ZREINZE->TY— I BH7O7 7 L&k

@iiuﬂwﬁ%Tv—h?%7575AE¢h*
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