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cc AV ROEBISLHEREN

e 0 A3 VEMRIIET I 7TILORBEEERICEZRDCEMNMHEFE
5, HlzI(X.
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#define name def

-E OO vSrETEREHT D,
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e JOT 713> gprof MEUVA (FXRDED,

@ gcc AVIYRE -pg ZAT72aVAET, F2lE cc AVIYERE —xp
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CIERLIcE—VY—rO03SLDOETITOT 71 EEET S
Bl gprof Z{F>THRRLUTHLD,

RE N
CDIEEORMREIZ .. ETHNERE CEHERRBMN
0 MCIE>TULE Do y

[motoki@applsvl_10] gcc -pg check-sort-program.c btree-heapsc

[motoki@applsvli_11] ./a.out
Input a random seed (0 - 2147483647):

w
w
w

before sorting:
556 289 435 363 666 319 214 273 1:
64 943 369 956 50 298 112 218
603 936 515 385 671 776 137 386

(BREH)
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[motoki@applsvl_12]
Flat profile:

gprof -b a.out

Each sample counts as 0.01 seconds.
no time accumulated

Call graph

% cumulative  self self total

time seconds  seconds calls Ts/call Ts/call name
0.00 0.00 0.00 149 0.00 0.00 heapify
0.00 0.00 0.00 2 0.00 0.00 pretty_j
0.00 0.00 0.00 1 0.00 0.00 set_an_c
0.00 0.00 0.00 1 0.00 0.00 sort
0.00 0.00 0.00 1 0.00 0.00 sort_met
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granularity: each sample hit covers 2 byte(s) no time propaga

children
0.00

called
149/149
149

name
sort [4]
heapify [1]

main [10]
pretty_print [2]

main [10]
set_an_array_ran

index 7, time self
0.00
[1] 0.0 0.00
0.00
[2] 0.0 0.00
0.00
[3] 0.0 0.00
0.00
[4] 0.0 0.00
0.00

main [10]
sort [4]
heapify [1]



1411

0.00 0.00 1/1 main [10]
[5] 0.0 0.00 0.00 1 sort_method [5]

Index by function name

[1] heapify [3] set_an_array_random [5.
[2] pretty_print [4] sort
[motoki@applsvl_13]
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= time () [C K BDEFREEHHIOBE(T1#), D

JOS S LOFRBERERTERIOADL VS —RANRD N,
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MBU. JV/1JLIC{FEDzHeapsort MEZ) 1 —JUbtree-heapsort.c
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[motoki®@x205a]$ nl

1

© 00 N O O b W

10

clock-sort-100.c

/*****************************************************#

2 /x BRHI00DZENEINLTOS S LORTREZES

/ * IRDVEZE % 30000 14§ ) & U CAT KR 2 510 .

/% #%C1lm

40 OFHEE 2 E D H9

/ * KEIX100DAEFNZ T VA NI = ER% U
/ * Z OGN EZZ RHAEIN-BH{T 07 o A%
/* fli>THIEIZWHREF R D,

/*****************************************************#

#include <stdio.h>
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#include <stdlib.h> /x GLEREDO A T VEEEZES ..
#include <time.h>

#define

SIZE 100

void set_an_array_random(int al[], int size);

void sort_method(char *method_name);

void sort(int all, int size);

int main(void)

{

int
char
clock_t
time_t
double

al[SIZE], seed, 1i;
sort_name [40] ;
begin_clock, end_clock;
begin_time, end_time;
process_time, real_time;
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25
26
27
28
29

30
31

32
33
34
35
36

37

sort_method(sort_name) ;
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printf ("Clocking the execution time of the program t!

"sorts 100 elements.\n

(%s)\n"

"Input a random seed (0 - %d): "

sort_name, RAND_MAX);
scanf ("%d", &seed);

begin_clock = clock();

begin_time = time(NULL);

for (i=0; i<30000; ++i) { /*
srand (seed) ; /*
set_an_array_random(a, SIZE);/*
sort(a, SIZE); /*

end_clock = clock();

[A] U AL % 30000 0] #&
B UTHEZHIY,

#%C1lm

W7 ) DFHE

IRFfi] 2 D) 19
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end time

= time (NULL) ;
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process_time = (end_clock - begin_clock)
/ (CLOCKS_PER_SEC * 30000.0);
= difftime(end_time, begin_time) / 3000(
printf ("Process time = %6.3f m sec\n"
"Real time = %6.3f m sec\n",
process_time*x1000.0, real_timex*x1000.0);

real time

return O;

GIETCE AN DRERE T VA LIEE. . . */

U FIE0

GEEINED
(FHE

a : int BUfdA]

size : intBIfdH] a ORI

AV
FeABE3E a[0] ~alsize-1]

IZ 0~999 DRDEL
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55 /¥——————m
56 void set_an_array_random(int al], int size)

57 {

58 int 1i;

59 for (i=0; i<size; ++1i)

60 ali] = rand() % 1000;

61
[motoki@x205al$ gcc clock-sort-100.c btree-heapsort.c
[motoki@x205a]$ ./a.out
Clocking the execution time of the program that sorts 100 eler

(Heapsort)
Input a random seed (0 - 2147483647): 333
Process time = 0.012 m sec

Real time = 0.033 m sec
[motoki@x205a]$ ./a.out
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Clocking the execution time of the program that sorts 100 eler

(Heapsort)
Input a random seed (0 - 2147483647): 333
Process time = 0.013 m sec

Real time = 0.000 m sec
[motoki@x205a]$
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e COTOTSLICDVWTEITIOT 7T IVEIERT B ERDERICTESD,

[motoki@x205a]$ gcc -pg clock-sort-100.c btree-heapsort.c
[motoki@x205a]$ ./a.out
Clocking the execution time of the program that sorts 100 el

(Heapsort)
Input a random seed (0 - 2147483647): 333
Process time = 0.015 m sec

Real time = 0.000 m sec
[motoki@x205a]$ gprof -b a.out
Flat profile:

Each sample counts as 0.01 seconds.
% cumulative  self self total
time  seconds  seconds calls wus/call wus/call name
88.00 0.22 0.22 4470000 0.05 0.05 heapif
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3.00 0.24 0.02 30000 0.67 0.67 set_ar

4.00 0.25 0.01 30000 0.33 7.67 sort
0.00 0.25 0.00 1 0.00 0.00 sort_n
Call graph

granularity: each sample hit covers 4 byte(s) for 4.00% of C

index 7 time self children called name
<spontaneot
[1] 100.0 0.00 0.25 main [1]
0.01 0.22  30000/30000 sort [2]
0.02 0.00 30000/30000 set_an_arre

0.00 0.00 1/1 sort_methoc
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0.01 0.22  30000/30000 main [1]

[2] 92.0 0.01 0.22 30000 sort [2]
0.22  0.00 4470000/4470000 heapify [3]
0.22 0.00 4470000/4470000 sort [2]
[3] 88.0  0.22  0.00 4470000 heapify [3]
0.02 0.00 30000/30000 main [1]
[4] 8.0 0.02 0.00 30000 set_an_array_re
0.00 0.00 1/1 main [1]
[5] 0.0 0.00 0.00 1 sort_method [5]

Index by function name
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[3] heapify [2] sort
[4] set_an_array_random [5] sort_method
[motoki@x205a]$

R A
C N (3 VineLinux6 £ THRITTI,
@ U gprof THE. Versionlc KD TH /]
ENNESL ST, y
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FEO  2DDIFREE

o —ERHATEHEMOIT/ULR (DOvIELD) REELTUVDER
T. TNSOIIILRAEHZEOTRRBEERT,

CNE. BRDOHERTHBEICERESIN TS D, COREENEAIE
LT clock t EWLWDT—FBZEXD, REBEETI(E. <time.h> O
b

typedef long clock_t;

EERINTUL D,

e O 17T 71 IILERNDORZ (B OB, BFH) ZEERIT D2
([C. UNIXICHWTIETD Zw IEER 19701 H1HOKF o30S
DB NANBETIREINTL D,

CORBEENEMNE LT time_t EVVDT—IREEZXD, EEE
Cld. <time.h> DT

typedef long time_t;
EERINTL S,
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o0OvIOMZERRBIICERLUIED UEITNEE SV, ECC. ARV
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(ExH) TI1—JILAOBEHE 20FEOH LT, 2B|HOEOH UK
(C1E[BE 20 BOEUE UORIDOERRNRE TR D TERIRICTEN
EY=AN

cDizdIc,
1EH(ICHFUOEINEEARIFOH IR ZE €D 1 —IVAICEEER L.
2O BICHFUOHINEESIE 1 BEHONU L UKICEBRINITELNS
OfFERAEZED H LU TRY

RICT D, EESA. LEIBOIHUH UKICAERICEEERT SRZIIENERH
S5[ERRESIRECTH Do

I, BXBEEOERHG .\ TOvvSREEADL VY —RKEOWmA
ME U\ c.*Lb%QGD ERADE (N U T LD K SIREHFZRIN(C
IBEUCERVLA, BEFOH LR E DM ELITHisic. Oty
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(ZOO3S=V5) ROADHSBRBDEI 21— ILEEBR LU,
o HIDIMEMTE O H UKD (DHR) ZEE#r I 5ZEN previous,
o SOMEAKIFUH URDKXI (DIR) ZE3EER I 5E# current,
o KFFEAEHRINRMICFOH IBEE void start timekeeper(void),
o HIDIMBEMITE O H U H\S D#FERR (DFR) Z & 9 BE%X

Second consumed time(void)

HEEEI 1—)LERICTT,

[motoki@®x205a]$ nl |consumed time.c

1 /****************************************************#

2 /x StERBEESSITODONAEEI 21—

3 ke

4 /x  IMEANDOY—VEAZITD 2DIT IRD 2 DDA Z D

5 /¢  EVaA—I)NVOHIZHAEINTNS,

6 /* (1)start_timekeeper ... [R[EIHIE % BRI 5 EIEK
7T /% (2)consumed_time ... DARTIZEEZL start_timekeeper
8 /* i3 consumed_time MFEHINZERFRNOTAEE .
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/* HE L7271y TiE () & 7L v & =K. .
/* DA (FEIEIA) 2 29 BHEX

/****************************************************#

#include <time.h>

typedef struct {
clock_t <clock;
time_t time;
} Time;

static Time previous, current; /* FRHYSNIREZL ==>. ..
/* M HIERZ .
typedef struct {
double process_time;
double real_time;

} Second;
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void start_timekeeper (void)

{

previous.clock

clock();
previous.time = time(NULL);

/* LARTIC start_timekeeper() F7/zid consumed_time() 7°
/x FEENZBEENOBEFE TITHEE L 2 70y HiEE () . ..
/x LT VA —IRE (B, OflA FEER) 2T,

Second consumed_time(void)

{
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40
41

42
43

44
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46

Second consumed;

current.clock = clock();

current.time = time(NULL) ;
consumed.process_time

= (current.clock - previous.clock)

/ (double) CLOCKS_PER_SEC;

consumed.real_time

= difftime(current.time, previous.time);
previous = current;

return consumed;

1431
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BIgE14. 4 (E—TY—bkvs. N TILY—kvs G X ~EHUVCHE)

BlEE13.20E—VY— k& RANERIE7ZILTV X LE L THRL
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M 5,10, 25, 50, 100, 200 DFICRAHRE KL,

/
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(EZ2A) 3DDBIMEFENDRZRICH U TEL R UANEEERDINE
TI1—ILEE>THFIE., EZOEFROBIETO0 S LDOEEREE
BIDET 21—)UIE3DNEINLFER CHBEBTED,

ZCC NTIW—rEBREVIREICERZRIBICEEELU ZDERE

BEFCRET Y — RFEDBRRICT LU TE. HlE13.2TIERRLIcE—TY —

~NEY 21— IILERIUNEBMIER. TENERD 2 DONEEE = DONED

BIMEEDI 23— ILEEDCEICT D,

e void sort method(char *method) --- B|E & U THE I NIZ chardl
feFl(C BIUEFENAFIZ R IT XF5 2" AN SEE,

e void sort(int al], int size) --- intBYEISIDRE] a[]l] EFDK
& size ERIWMEULUTEITHD, BEEITNEIINDT—IEFAR
DEFEFETINSVIBICTEARE X SEEE

INTILY—KICDWTIE  FIXIE TG, (BKEEY D~ 7RIFZ2)
O50S=V50MAE. EREIE] p.176~ 177 ZE2BUTTFI L,




Cld. BIMET OO S LOAERKEZASETI 1 —JLELTIE

STBERAES 2 SNIZERBEAIICHKET o

€CC. CCTRBNDEZRHICHU T,

C

MEZ XD &I B,

EZRHM 5, 10, 25, 50, 100, 200 DFHICHL T
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EDFRISEDEESDH?

Z DORIFEFICIT L CRINE IO S LEETT S
FOSELEBORLTZNSORBEESSC ECLD, =

FREAIDS V5 LILERE, BIULTOT S LOET

H£AR 8000000,

o] ORI CL

400000
c LT,

O

, 160000

O

, 80000

O

, 40000

B{RRLFERER (1. e. EEFIDHFIHAT —HEE) =5 V5 LICEE L

TR ETE

, 20000

EEROAEEHAIC(IHIRE 14. 4 TREIFERBAEHAIDIROHDED 2 —IU

consumed_time.c & Fl|

JITNIFR,



(IO S LOHAEBEREZHZEY 2—-J)LOTOJ5=29)
ERHMM 5, 10, 25, 50, 100, 200 NDBARADBEE(C U CEHEER;
HZzEDEHT, CNSOFEEREDBERERDIEICRZEKRIZOH
CIEFETHETELIDOTOISLTERICEDNRETH B,

TDER. BIULT SEZRHEERIEDED R U B %=# (\EEid) (CLT
WIBDIRICEEINCANTH(FE MFEZEZ for XICLBEDIRL T
VIRD RICRT CENEEKD, CHDERTROBEERZEAT D,

typedef struct {

int size; /*x FEHL9 D BN */
int ite_num; /* EHLDFEY KU [FEL */
} Problem;

ZUT. HEREEI 2 -ILIERDBED TH B,

[motoki®x205a]$ nl |clock-sort-5-10-etc.c
1/ skokokokokok ook ok skook ook ok sk sk ok ook sk ok sk sk ok sk ok ook sk ok sk sk ok s ok ook sk ok sk sk ok ook ook ok ok ok sk ok 3

2 /% BRI 5,10, 25, 50, 100, 200 DIES(CDLT, %
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/* BAIETO5 S LOFIERTEHEEETS

[k

/*  BZEKHY 5, 10, 25, 50, 100, 200 DIFGEIZDOWT, Z.
/*x T4 800000[A], 400000[F], 160000[H], 80000, 40000.
/* 2000000 IROEZEz#D RU CArARRZEHY . 2T1lH]. .
/* DRI ZE) B9,

/* YNNGy AV NN - 2 & e A A U

/* ZTOWSELZZ @A RINZEYL T o L%

/% fF>THNEIZWNREF R S,
/*****************************************************#

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

#define MAX_SIZE 2
#define PROB_NUM 6

00
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typedef struct {
int size;
int 1te_num;
} Problem;

typedef struct {
double process_time;
double real_time;

} Second;

void  start_timekeeper(void);

Second consumed_time(void);

void set_an_array_random(int al[], int size);
void sort_method(char *method_name);

void sort(int al], int size);

int main(void)

1437
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int a[MAX_SIZE], seed, i, k;

char sort_name[100];

Problem prob[PROB_NUM] = {{5,800000}, {10,400000},
{25,160000},
{50,80000}, {100,40000},
{200,20000}};

Second time_for_sort[PROB_NUM],

time_for_init [PROB_NUM] ;

sort_method(sort_name) ;

printf ("Clocking the average execution time of the pz2
"that sorts 5, 10, 25, 50, 100, or 200 element
" (kxx Ys xxkxx)\n"
"Input a random seed (0 - %d): ",
sort_name, RAND_MAX);

scanf ("%d", &seed);
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/* V) — NEAANDHER D DEHREFE] 2 HIE */
srand (seed) ;
for (k=0; k<PROB_NUM; ++k) {
start_timekeeper();
for (i=0; i<probl[k].ite_num; ++i) { /x ZDHITD
set_an_array_random(a, prob[k].size); /* Gl
} /¥ BZEDOICHS

time_for_init[k] = consumed_time() ;

/x V— 7075 ADOFFEIREHZ T «/
srand (seed) ;
for (k=0; k<PROB_NUM; ++k) {
start_timekeeper();
for (i=0; i<probl[k].ite_num; ++i) { /x ZDIHITD
set_an_array_random(a, prob[k].size); /* Gl
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sort(a, probl[k].size); /x =H D,
t / *
time_for_sort[k] = consumed_time();
/* RIZsort {721 DFFERE 2 H YD 19, *

time_for_sort[k] .process_time

—-= time_for_init[k].process_time;
time_for_sort[k] .real_time

-= time_for_init[k] .real_time;

/* HIERIRDHT) */

printf ("\n"
" ** time for sort *x **time for in:
"size process_t real_time process_t r¢
" (m sec) (m sec) (m sec) 1

for (k=0; k<PROB_NUM; ++k)
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74 printf ("%4d %11.5f%11.5f %11.5f%11.5f\n",

75 problk] .size,
76 time_for_sort[k] .process_time*1000.0
/problk] .ite_num,
7 time_for_sort[k].real_time*1000.0
/problk] .ite_num,
78 time_for_init[k].process_time*1000.0
/problk] .ite_num,
79 time_for_init[k].real_time*1000.0

/problk] .ite_num) ;
80 return O;
81 }

83 /x GBI THAON/EINDRERE T VA LNIEE. . .*/

85 /* (URAIED) a : int BUfdA]



86 /* size : intMAdS] a DRI X
87 /x (BEEUE) : 72U

88 /x (P%EE) : NAH|EE al0] ~alsize-1] 12 0~999 DEDEL
89 /* " EXET D,
90 /hk———m e

91 void set_an_array_random(int al[]l, int size)

92 {
93 int 1;

94  for (i=0; i<size; ++1i)
95 ali]l = rand() % 1000;
96 }

[motoki@x205a]$
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BFRDBINEFEICH (TS EEIEDEA

1) E=FY-EOHIEHERBICONT :
BlRE14. 4 TETICRREETRAIDTIZOHDNAEDT 1—JU consumed_time.c,
FTEF BILTOT S LOHABREENSEI 1—I)U, $KO
5IZE13.2 CTYER U T2 Heapsort MEZ 1 —JU btree-heapsort.c
EHBENDETIVIRTILTBCECL DT, RORICEHAIT S EM
HERF I,

[motoki@x205a]$ gcc clock-sort-5-10-etc.c

consumed_time.c btree—heapsort.c

[motoki®@x205a]$ ./a.out

Clocking the average execution time of the program
that sorts 5, 10, 25, 50, 100, or 200 elements.
(k*xx Heapsort **%*)

Input a random seed (0 - 2147483647): 33




50
100
200

**k time for sort *xx

process_t

(m sec)

0

02050

[motoki@x205a]$

real time

(m sec)

**ktime for initialize*x*

process_t

(m sec)

real time

(m sec)

1444



(2) NTILY— ~OFEEERBEICDOVT .

2 DD

sort_method (BIWET7ZILIUXLDAZFZEEZRD) &

sort (BN TIEEINCEFIEER% bubblesort 7LV X LTRIEIC
WAREFZXD)

NS EZ 1—J)U bubblesort.c Z{ENIE. H&lF. CNEFLEFED
22 DMEZT 2—JU clock-sort-5-10-etc.c & consumed_time.c &
MHHPSNDETIVINTIL - RITIBIE(TTH D,

[motoki®@x205a]$ nl bubblesort.c
1/ skskokokokok ok sk sk ok sk ok st ok sk sk ok ook ok sk sk ok s ok ok ok sk sk ok ook ook ok sk sk ok ook ok ok ok sk ok 3

2 /*x Bubblesort > 1—JU

/* MERANDY =Y 2% 47D 72012, IRD 2 DDEEDZ D
EVaA=IIOFIZHEBEINT WS,

/* (D EFULT IV T ALDEFT2E A DB sort_method
/* (2) Bi#3E3E % Bubblesort 7 )V I ) AALT

~N O O & W
~
*



10

11
12
13
14
15
16
17
18
19
20
21
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/% INZWIEIZAE AN 2D BIEL sort
/*****************************************************#

#include <stdio.h>

[k
/% BHULT VT ZADLREER D
[k
/* (5120 method_name : HJIH, TDcharBifds I FARD. ..
/ * e (XFHNELUT) ANTIERY, Bl ..
/* RKEIXE 11 XFEHHE,
[k
void sort_method(char *method_name)
{

sprintf (method_name, "Bubblesort");
+



22
23
24
25
26
27
28
29
30
31
32
33
34

35
36
37

[k
/* (fIRBI1ED) a : int BYfdA]
/ * size : intMfl4] a DRI X

/* (BEUE) &L

/* (F%EE) : bubblesort 7NV IV AL ZMi->T, Bl¥EZE

/ * al0],all],al2], ..., alsize-1]

/% ZAHD/NI WEIZAEARF Z D,

[k
void sort(int all, int size)

{

int 1, j, temp;

for (i=0; i<size-1; ++1i)
for (j=size-1; j > i; --j)

if (al[j-11 > al[jl) { /*x alj-1]1 & alj]

*/
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38 temp = alj-1]; /x DR/Nz=FINT,  */
39 alj-1]1 = aljl; /* W S HG D, */
40 aljl = temp;

41 Iy

42 }

[motoki@x205al$ gcc clock-sort-5-10-etc.c consumed time.c
bubblesort.c

[motoki@x205a]$ ./a.out
Clocking the average execution time of the program

that sorts 5, 10, 25, 50, 100, or 200 elements.
(**x*x Bubblesort *x*x*)

Input a random seed (0 - 2147483647): 33
¥k time for sort *x *ktime for initialize*x*
size process_t real_time process_t real_time

(m sec) (m sec) (m sec) (m sec)



5
10
25
50

100
200

O O O O O

0

.00010
.00050
.00262
.00975
.03925

15800

[motoki@x205a]$

O O O O O O

.00000
.00000
.00000
.01250
.05000
.10000

O O O O O O

.00010
.00018
.00050
.00100
.00175
.00400

O O O O O O

.00000
.00000
.00000
.00000
.00000
.05000

1449



(3) #RIE

1450

all|

X RERAWZEAY —OEBREERMEICDULT

2 DDREEEN

e sort_method --- BA{L 7L X LDRAF =S X DEEH.

® Sort

. BIECIEEINICEIIERZH12. 3DERICIEHEY
A+EICRIBICERE U ZFDEBREZRIICET C &
[CK D TINTOVEICHARE X SR

NS EST1—)b 1llistsort.c Z/ENIL, HElF. CNEFTEEFEO

2DMNDED

1—JU clock-sort-5-10-etc.c & consumed time.c Z#H

SNETCIVIITIL - RITIBEITTH B,

[motoki@x205a]$ nl |llistsort.c

1 /%
2 /x*

4 /%
5 /%
6 /%

sk ok ok sk ok ok ok ok sk sk ok ok ok ok sk sk ok ok ok ok ok sk sk ok ok ok ok ok sk sk sk ok ok ok sk ok ok ok ok ok sk ok ok ok ok ok sk k3
Llistsort©=1—JU

MNEBANDH—E A% 47D 72012, IRD 2 DD Z D
EVa—I)IOHRIZHEINT WS,
(DEFULT IV TV ALDETHT %5 Z D2 sort_method



(00)

10

11
12

13

14
15
16
17
18

19
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/* (2) éliﬁﬁ?aﬁ*%bf:@ﬂﬁﬂgﬁéﬁ% DA B E

/* FMEIZHHRA L TWE, T ORGER 2 B

/* )i'éﬁ\_ AL TNIWEIZHE AN Z DB sort
/33K 5k ok sk K ok ok sk K 3 ok ok 3 K ok ok 3k K ok ok sk 3 K ok 3 3K oK ok 3K 3 oK ok 3k 3 ok ok K 3 ok ok 3k K ok ok K ok ok 3k ok oK 3

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

#define Is_empty(list) ((list) == NULL)

typedef struct list_item *List;
typedef struct list_item {

int num;

List next;
} List_item;

static void add_item(List *ptr_ptr, int num);



00 /e m e e e e e -
21 /% EBHULTILT) ALDELHTZE R D

22 [k

23 /* (5]#0) method_name : I, 2D char MESNZHAD. . .
24 [/ z (XFHELUT) ANTIKT, fil. ..
25 /* REXIE 38 XM,

26 /*————————
27 void sort_method(char *method_name)

28 {

29  sprintf (method_name,
"Sorting by Insertion in linked list");
30 }

3] ke e
32 /% MOFIEEEZ/NIWIEIZHEREZ 2 () A N ETORE A
BU) */



33
34
35
36
37
38
39
40
41
42
43
44
45

46
47
48
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/* (510D a . int BUfL A

/* size : intMfid4l] a DOKE
/x (BZUE) : &L

/x (BERE) . A 3R

L

/ * al0],all],al2], ..., alsize-1]
/% ) AN BICHIEIZFEAL THE, TORGHE. ..
/% FOFZR T Z S K2 TNIWEIZAEAREE 2 5
[k
void sort(int all, int size)
{

int 1;

List list, head_item;

list = NULL;
for (i=0; i<size; 1i++)
add_item(&list, alil);
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49  for (i=0; i<size; i++) {

50 head_item = list; /* SFEBEDN G %

51 list = list->next; /x U A RO YYEET
52 ali] = head_item->num;

53 free(head_item) ; /x RIS AT = RN *
54 }

55 }

56 /*—————————— -
57 /% #RZV A N AEE % B

58 /*————————— oo
59 /* (IR5SIED ptr_ptr : "$&E U A MADIRA VA AD . . .5
60 /x num . B

61 /+ (BIEHE) : &L

62 /x (BgE) : BHEDVNIWIHIZEIEY A MDORIZBITSNT. .

63 /* xptr_ptr MWTDFILY A NDREHEIRURT . .



64 /* 5o CORFED T, 2R num Z2H UWIEEH. ..
65 /x* (NI WEZEDORRIZ) 2D A DMIZHATS . ..

67 static void add_item(List *ptr_ptr, int num)
68 {
69 List_item *new_item;

70  while (! Is_empty(*ptr_ptr)
&& (xptr_ptr)->num < num)

71 ptr_ptr = &((+ptr_ptr)->next);  /* FRABEHET

72 new_item = (List_item *) malloc(sizeof (List_item));

73 /* FLU\Witemf % ES
74 if (new_item == NULL) A{

75 printf ("*** fail in memory allocation **x*");

76 exit (EXIT_FAILURE);

77}
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78 new_item—->num = num;

79 new_item->next = *ptr_ptr; /* AV EDAITE R
30  *ptr_ptr = new_item;
81 }

[motoki@x205al$ gcc clock-sort-5-10-etc.c consumed time.c

llistsort.c

[motoki@x205a]$ ./a.out

Clocking the average execution time of the program

that sorts 5, 10, 25, 50, 100, or 200 elements.
(x**x Sorting by Insertion in linked list *%*x)

Input a random seed (0 - 2147483647): 333

¥k time for sort *x *ktime for initialize*x*
size process_t real_time process_t real_time
(m sec) (m sec) (m sec) (m sec)



5
10
25
50

100
200

O O O O O

0

.00029
.00063
.00206
.00550
.01600

05050

[motoki@x205a]$

O O O O O O

.00000
.00000
. 00625
.00000
.00000
.05000

O O O O O O

.00010
.00018
.00050
.00088
.00175
.00400

O O O O O O

.00000
.00000
.00000
.00000
.02500
.00000

1457



@& 14. 2 (D17 wvOY—rFOFEHEEERRE) FIRET.30OT70O05 35 4
EEIC2DDONMA(TDEIE

e sort_method --- BIHLT7ZILO) X LDRFIZE X DREH,

e sort ... B TEEIN/ZEFIEER % quicksort 77JL TV

ZLCRIBICIAE X D4 \
ESUET1—Ib quicksort.c ZFN, ELC. CHOVY—~TOTS L

DFH TSR EFIRE14.5 ([Tl > TEHEIL TH Ko

[(1EEH14. 3 QOKROBHIEEEICLDY—~OFEERRE)  2D0O5M AT
DEEE
e sort_method --- BBAL 7))L T LDEEI=E X DREE.

e sort . I TCIEEINCEIERZHE12.4DERICE(C
EDFEFDODFRDT—HE < BOT—H(B

HOT—HE < GOFEZFDFRERDT—SE
EIEBDFRIC2ORIRNICERL TULE, HRE29KREH
BIRICEEI D &lCkD. RIRICHEARE X S,
=80T 1—)U btree-traversesort.c {EN, €L T. CDHY—k~
OO0 5 LOFEEAEREZEHFIZE14.5 (> TEHEIL TH Ko
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144/ make IV E(CKXBSEEDEITV/ITIL
{5]%E 13.2 (heapsort) °f5|RE 14 .5 (heapsort ,bubblesort FMETEINZK
B T2 7O 3=V OMREICS VT, TOFSALEEEDDD
T 21— ILICRITTESN TULZ,

check-sort-program.c . (55 e
btree-heapsort.c (BB 13 .2 CRER)

bubblesort.c

llistsort.c .- (f5I%E14 .5 CER)
clock-sort-5-10-etc.c

consumed_time.c oo (FIRE14 .4 TERE)

CNSOEIV1-ILEBBEDET, AIXIE
cc check-sort-program.c btree-heapsort.c

EAVYVEADTNEL. ...
7. AU btree-heapsort.c EI 1—J)L&E{FE DT

cc clock-sort-5-10-etc.c consumed_time.c btree-heasort.c

EAVVEADTNL. ...



EOEXBEELTOOSLEZHDY—XT 71 ILICREILEIES.
ENEENEHHFENDETESVWSATYaVIBEELTCOV/IATILY
SHDERHMBEYUELC GFEICKD>TIFERICE) LD, IVISTILDOE
[CccOAVYRDBIFHOA T aVETISIATOMNEND L LES,

= CAEEDESIC, UINIXTIE I VT ILDES DFlZE T
FRXEIT7TIL( XA DT 7140 £ELVD) [CEVTHE,
make IV VE (CZEDEBEICKEIEAVINTILZETHED
C ENRHRBIERICIEDTUL S,

Bl14a. 5 (make AV RERUVZHAEI TV 1L, REZRMNEIHR)

{51%& 13.2 (heapsort) & FllgE 14.5(sort DETEMMZRLLE) Tirro>7FO5
S=VOEZEE make AVY REHWVWTHIR (ERDERICITTD C EMHSK
Bo
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(1) T L ORUZ1IDED, ZEORICEABIDYV—XXT 71 ILEEBK

ERCTR L AER

[motoki@x205a]$ mkdir Compare-sort

[motoki@x205al$ cd Compare-sort

/home/motoki/C-Java2003/Programs-C/Compare-sort
[motoki@x205al$ ......

(V—R T 71 IEES)
[motoki@x205a]$ 1s
btree-heapsort.c check-sort-program.c consumed_time.cC
bubblesort.c clock-sort-5-10-etc.c 1llistsort.c
[motoki@x205a]$
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(2) () TE>e7 LD RUDMHAIC Makefile ETZ(d makefile & L)

DRBIDAT DT 71 ILEED, BRI,

[motoki@x205al$ 1s

Makefile clock-sort-5-10-etc.c
btree-heapsort.c consumed_time.cC
bubblesort.c llistsort.c
check-sort-program.c

[mo
1

2
3
4

toki@x205a]$ nl Makefile
# Makefile for clocking or checking 3 sort programs:
# (1) Heapsort IR
# (2) Bubblesort
# (3) Sort by insertion over linked-list
CC = gcc YOOESR

SRCS_CLOCK_HEAP = clock-sort-5-10-etc.c consumed_time.c\



10
11

12
13

14
15

16
17
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btree-heapsort.c
SRCS_CLOCK_BUBBL

clock-sort-5-10-etc.c consumed_time.c\
bubblesort.c

SRCS_CLOCK_LLIST clock-sort-5-10-etc.c consumed _time.c\

llistsort.c

SRCS_CHECK_HEAP
SRCS_CHECK_BUBBL
SRCS_CHECK_LLIST

check-sort-program.c btree-heapsort.c

check-sort-program.c bubblesort.c

check-sort-program.c llistsort.c

clock_heap: ${SRCS_CLOCK_HEAP} FRAl | KFRERTT

tab ${CC} -o clock_heap ${SRCS_CLOCK_HEAP} AV Y R1T

clock_bubble: ${SRCS_CLOCK_BUBBL}

tab ${CC} -o clock_bubble ${SRCS_CLOCK_BUBBL}

clock 11list: ${SRCS_CLOCK_LLIST}

tab ${CC} -0 clock_1list ${SRCS_CLOCK_LLIST}
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18 check_heap: ${SRCS_CHECK_HEAP}
19 [tab ${CC} -o check_heap ${SRCS_CHECK_HEAP}

20 check_bubble: ${SRCS_CHECK_BUBBL}
21 [tab ${CC} -o check _bubble ${SRCS_CHECK BUBBL}

22 check_11ist: ${SRCS_CHECK_LLIST}
23 [tab ${CC} -0 check 11ist ${SRCS_CHECK_LLIST}
[motoki@x205a]$
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(3) () THE2IleT v LD RUDHT., AIZEF
make clock heap

EOAVYYRADTITNIE, MakefileD12~ 131 TEDFREINEHAIND,

97L05, clock heap EVVD T 7TV OWES. IEHOTE
ZTNHMER S NIZBEARIOYOABIO (ENHD) T 71 IILOBN K
DEHVBECDH, 13TTEHDIVY EMETIN (TS>—HE(TN
(X) clock heap & L\DREBINEIT I 7 T ILHERI NS,

—RZ(C.

make target

EOVYRANT B E, Makefile DM S (target | TiaE SFRAIM
BDOFHEIN, ENHEHIND,

F /. [target

make

egigL T

EOVYRANTDE, Makefile DR THERAICIENOND 12~ 131T7H
DOIBEIMEATIND,
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make IV =~/ = D{FERH :
[motoki@x205a]$  make clock_bubble
gcc —-o clock_bubble clock-sort-5-10-etc.c consumed_time.c bubl

(ERICETINZIVY RARTRINSG,)
[motoki@x205al$ ./clock_bubble
Clocking the average execution time of the program
that sorts 5, 10, 25, 50, 100, or 200 elements.
(k%% Bubblesort x**x)
Input a random seed (0 - 2147483647): 333

** time for sort *x* *xtime for initializex*x
size process_t real_time process_t real_time
(m sec) (m sec) (m sec) (m sec)
9) 0.00011 0.00000 0.00009 0.00000
10 0.00047 -0.00250 0.00020 0.00250

25 0.00262 0.00625 0.00044 0.00000
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50 0.009883 0.01250 0.00100 0.00000

100 0.03900 0.02500 0.00175 0.00000

200 0.15850 0.15000 0.00350 0.00000
[motoki@x205al$ make
gcc —o clock_heap clock-sort-5-10-etc.c \

consumed_time.c btree-heapsort.c

[motoki@x205al$ 1s
Makefile check-sort—-program.c clock_heap*
btree-heapsort.c clock-sort-5-10-etc.c consumed_time.c
bubblesort.c clock_bubblex* llistsort.c
[motoki@x205a]$ make clock_bubble "CC=gcc -g"
make: ‘clock_bubble’ IFHEFH TT
R A

H$RBETH D clock bubble (FEEICHETH D, EFRTLURKRE
MBRICHD3IDDY—XXT7TIVIEEHRSINTULELDT, ...

make 1V 2 RDFREITLITULISD "CC=gcc -g" FXTTT7+o
VDR TERINCZ CC EVWSVIDOZHERISENTH D,
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[motoki@x205a]$ rm clock_bubble

rm: ‘clock_bubble’ ZHIFRL £3 2 (yes/no)? y

[motoki@x205a]$ make clock_bubble "CC=gcc -g"
gcc —g —o clock_bubble clock-sort-5-10-etc.c\

consumed_time.c bubblesort.c
[motoki@x205a]$



1469

x+97 TIVEMEDER. JVIRTILED VO DIEEERIICL TEY —
7TICTULT .0 TJ7TILEEDLSICEEINGE. R—DY—

774w€ﬁgﬁﬁoﬂb:Jn4w¢5MM€ﬂﬁéztw$ot\

AVIRTILDEEMNRE LTSI ENEED,

Fl14. 6 (make AV Y RZRWZHEIOV/RT1IL;. 71 ILEEShRD)
F14.6[CHUT Makefile ZHIZIERDERICE b\_CEE(j'(a" 0o 271)b
EEBRINDIERICED, CNICEL>TRA—DY—XT77IbOaVIA
ISR 1IECEHIZ 5NBERICIED,

[motoki@x205a]$ 1s

Makefile bubblesort.c consumed_time.cC
Makefile.simple check-sort-program.c llistsort.c
btree-heapsort.c clock-sort-5-10-etc.c

[motoki@x205a]$ nl Makefile

1 # Makefile for clocking or checking 3 sort programs:
2 # (1) Heapsort




3
4

© 00 N O

10
11
12
13
14

15
16

#
#

CC

0BJS_CLOCK_HEAP

0BJS_CLOCK_BUBBL

0BJS_CLOCK_LLIST

0BJS_CHECK_HEAP

0BJS_CHECK_BUBBL
0BJS_CHECK_LLIST

1470

(2) Bubblesort
(3) Sort by insertion over linked-list

= gcc

clock-sort-5-10-etc.o consumed_time.o\
btree-heapsort.o

clock-sort-5-10-etc.o consumed_time.o\
bubblesort.o
clock-sort-5-10-etc.o consumed_time.o\

llistsort.o

check—-sort-program.o btree—heapsort.o

check-sort-program.o bubblesort.o

check-sort-program.o llistsort.o

clock_heap: ${0BJS_CLOCK_HEAP}

ta

D

${CC} -o clock_heap ${0BJS_CLOCK_HEAP}



17
18

19
20

21
22

23
24

25
26

27

1471

clock_bubble: ${0BJS_CLOCK_BUBBL}

ta

D

${CC} -0 clock_bubble ${0BJS_CLOCK_BUBBL}

clock_1list: ${0BJS_CLOCK_LLIST}

ta

D

${CC} -0 clock_1list ${0BJS_CLOCK_LLIST?}

check_heap: ${0BJS_CHECK_HEAP}

ta

D

${CC} -o check_heap ${0BJS_CHECK_HEAP}

check_bubble: ${0BJS_CHECK_BUBBL}

ta

D

${CC} -0 check_bubble ${0BJS_CHECK_ BUBBL}

check_11list: ${0BJS_CHECK_LLIST}

ta

D

${CC} -0 check_11list ${0BJS_CHECK_LLIST}

clock-sort-5-10-etc.o0: clock-sort-5-10-etc.c



28

29
30

31
32

33
34

35
36

37
38

ta

${CC} -c clock-sort-5-10-etc.c

consumed_time.o: consumed _time.cC

ta

D

check—-sort-program.o: check-sort-program.c

ta

D

${CC} -c consumed _time.c

${CC} -c check-sort-program.c

btree-heapsort.o: btree-heapsort.c

ta

D

${CC} -c btree-heapsort.c

bubblesort.o: bubblesort.c

ta

D

${CC} -c bubblesort.c

llistsort.o: llistsort.c

ta

D

${CC} -c 1llistsort.c

1472
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39 clean:
40 [ tabl for i in *.0 clock_heap clock_bubble clock_1llist \
41 L tab check_heap check_bubble check_llist ; do \

42 [tabl if [ -f $$i ] ; then rm $$i ; fi \  bashXOU T~

43 [ tabl done T IVE
[motoki@x205a]$
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CDORAD T 7AW EFERE .
Bl Z (X check_1list EVWDRTT 7T ILDRFIREFDIZOHDIEES.
(COATTTPAIDHBT LI =Y DHFT)

make check_1llist
EAVIYRANTBIEITTHD, OS5 LO—BRIABEEMRIEHES
€.

make target
EAVIYEREANTBIEITT
MBERNEOEFRZITBEIV/IATILE{T> TN,

[ EOBIVIRTIVBRELONME, XD T 71 ILORICENINTULS
JO0 S LOBRERADKZFREGZRE, I 7TILOERFAHZRT
make BT L T<ND, |
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[motoki@x205a]$ make check_llist
gcc —c check-sort-program.c

gcc —c llistsort.c
gcc —o check_llist check-sort-program.o llistsort.o
[motoki@x205a]$ 1s

Makefile check—-sort-program.c consumed_time.cC
Makefile.simple check-sort—-program.o llistsort.c
btree-heapsort.c check_llistx* llistsort.o
bubblesort.c clock-sort-5-10-etc.c

[motoki@x205a]$ ./check_1list

Input a random seed (0 - 2147483647): 333

before sorting:
556 289 435 368 666 319 214 273 1:
64 943 369 956 50 298 112 2183
G &)
985 782 357 381 252 236 706 945 [£



after sorting (Sorting by Insertion in linked list):

4 5 6 18 27
110 112 132 137 144
(& A S

917 936 943 945 950
[motoki@x205a]$ make clean

50 61 64
153 181 204

951 956 957

for i in *.0 clock_heap clock_bubble clock_1llist \
check_heap check_bubble check_llist ; do \

if [ -f $1 ] ; then rm $i ; fi \
done
[motoki@x205a]$ 1s
Makefile bubblesort.c

Makefile.simple
btree-heapsort.c
[motoki@x205a]$

check-sort-program.c

1476

1(
2(

¢

consumed_time.cC

clock—-sort-5-10-etc.c

llistsort.c
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PEITVISAILDOTE(FE)

e 1 DNTOTSLDEDICT LI RIEL1DIED, FZIC
O ZD7O5S LZBRI DT 71ILEEE.

@EE’J&:@“%%H? 1IVEMES OO VIS IVFIEEED R U T
FLIL( AT T71ILELD),

2T ANd,

o NAADS1 TS T71ILPO, ENICHET BIAVE T 71U,
BRIOZO5S LBT LI R EERIOEEDIZFRICE <

CRMD 14 . 581%= =0, )
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o X1 O T 71 I)LDBERNDEZRIL Makefile Efeldmakefile TH Do
CNSDRABMDIT7TIVNAL Y T LD RUICHENIE., B
make target
EOAVYVRANTBIEIFT. BRD 71 | target | Mgk HEiR
FBEMHIC Makefile(F/eld makefile) DIFRICHED THEF/NRE
DOERFIZIT (B) JV/IN1ILET>T NS,

o X1 DT 7ILICIEF. RDKDIELHFERMNEBIRINTUL D,

O OO S LDEBEREZRRDOKEZEER, 9EHhE5, BEEITDIETI7?
TILOFA TIT DO RT7AILDRERNED T 71 IILDEFICEEE S
PESYAR

CBEEIDETIFZPIILCATIIORIT 7TIVEERT DIEHIC,
EAEIVINTIMEEZETRIEX LD,
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145|515

o 1—HHMBMNENSTISUEIERL T, BES1 TS ERUKKIC
FESCEMHERED,

e UNIXICHUWLTIE, 7S UEERMUEBEEBIDI I —FT1rJTFrE7—
N1 NEEINTULD, OVYERRIE ar TH D,

e UNIXICHWTIE. S17TSUT71ILDILERFIE .a THD,
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Bli14. 7 (AU T71ILODHRBZERESD) Sa4J35UT71)LDOH
BER3MHICIE. t EVWDSF—Z[MITT ar IVYREZETI D,
PzIE. EESATTSUBEBDAT I T ORI PTILARAET O
/usr/lib/libc.a DHBZBBICIIRDEKRICT B,

[motoki@x205a]$ ar t /usr/lib/libc.a |more
init-first.o

libc—-start.o
set-1init.o
sysdep.o
version.o
errno—loc.o
assert.o
assert-perr.o
ctype.o

(U T&l.. £EC10821T)
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Bl1a. 8 (ENDBERDODS1ISY I 71IVEERT D) HlfE14.4TE
(FIeETERRRAETRINEHNDES 1 —JU consumed_time.o (NAENS
VDT, CNEBDERDS 1TSS T 71ILICANTHETZ0,

[motoki@x205a]$ gcc -c consumed_time.c

[motoki@x205a]$ ar ruv mylib.a consumed_time.o .. GEJIEEK)
a — consumed_time.o

[motoki@x205a]$ ranlib mylib.a .(generate index to archive)

[Mmotoki@x205a]8 1S  tutreririiie s ()
Makefile clock-sort-5-10-etc.c
Makefile.simple consumed_time.cC
Makefile.with-.o-file consumed_time.o

btree-heapsort.c llistsort.c

bubblesort.c mylib.a TR ar AVYROF—)
check-sort-program.c DEMRIE

[motoki@x205al$ ar t mylib.a ... (MEFE)||T replace (BE#R)

consumed_time.o u --- update (5B¥T)

‘motoki@x205a] § 1 v o verbose(ﬁfﬁﬂﬁﬁ%)/
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Fl14. 9 (BREHDSA TSV I 71ILEED)
SA47SUT71IUIE cc AV ROHBICTEARDC ERHEFESDS,

PIZ(E. EOBEI14.9DRKICSTTSU I 71 IV N (ALY T«
LD kY EICBHN) TURIBEIC(E.
gcc clock-sort-5-10-etc.c consumed time.c btree-heapsort.c

EVVDaVI/INTILIE

gcc clock-sort-5-10-etc.c btree-heapsort.c mylib.a
EVDREICITSCETBREEKD,
SATSIUITPAILDS(EIEIL .o T71IVIZITHED HEI N, =K/
FETI7riLicO—REIND,




ARERADS 1T S JELDIN
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JILEDICT BEHICIE :

O BEREROSTISUIT7a1ILIE. EDST1TSVUEESBIBDIENE
NDTF LI RJICELDTIEIEL, "—LFT LI RUMEDRD
REGEH BIZ(E/1ib) (CE <,

@ X1 IPTILOFTIEIET/ S X EIBEL CESERODS IS5 J7

TIVEZERT B,

G HBYEROS Y IJSUBEMO ORI A TEEEURTTVIIL—R

h—LT o

~/include) [CE <,

@ HPEROSY JSUBRERORI OIS LICchUTIE, OS5
SLDBODAETRADT VDI —RKR T 71 IL%E

#include "

.h "

EVVDETEDIAT,

@x«aj - JLODH

ACIE. T

LD~ URBEDASNEHFR (BIX(E

Bl OV ETYD)IL—F

7 TIVDRRGCENMNEE L TOAV/IRTILI DL DICT B,
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Flia. 10 (AT SIUT71ILEDEE) M14.9(CcHUVT, EIa—
JU consumed_time.o (FlE814.4) ZBRDERNDS 1T > I 77U mylib.
[CANBDHER LU, COSTTSIUENANEEDE LTHEULZVIE
Bl FIZRIEROFET v LD RUBRICT D,

[motoki@x205a]$ 1s “/include
consumed_time.h
[motoki@x205a]$ 1s |7/1ib
mylib.a

[motoki@x205al$ ar t ~/lib/mylib.a

consumed_time.o Makefile

clock-sort-5-10-etc.c
L Compare-sort btree-heapsort.c

4
L 4
L 4
L 4
4

bubblesort.c
~< include — consumed_time.h

lib mylib.a
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[motoki@x205a]$ nl | “/include/consumed time.h
1 typedef struct {

2 double process_time;

3 double real_time;

4 } Second;

5 void start_timekeeper(void);

6 /%

7 * BRI 2 HIE T 2 BRDOFHIGH R 2 (EHYAMERR D)
8 * FLIKT D,

9 */

10 Second consumed_time(void) ;

11 /%

12 * DAETIC start_timekeeper() F7zIX consumed_time()
13 « PIEENZIRPOBIEETITHAEL 27y
14 « R[] (F9) & 1 L v & —IKfH] (F) Dl A (FEEAR) 23K ¢
15 */

[motoki@x205a]$



Bl14. 11 (nakeavvREAVESEIYATIL; BOERDS TS ERNAET 2

175’_”14 11DKSCSATZIVT7rIL ~/1lib/mylib.a E1T VDT IL—R
7-1)U “/include/ consumed_time.h MAEREINTULDEZEHI(C(E. I

MJT@_btjﬂbjhﬁﬁawijk%%mfgéo

(1) Compare-sort PI(C consumed time.c (¥Pmylib.a)
EESWMENELES .




(2) Y—XT 7))L clock-sort-5-10-etc.c (FEE14.5) DFD
consumed time.c (CEH1S typedef EEAHTORSI1TTD
=ikoa)

21 typedef struct {

22 double process_time;
23 double real_time;
24 } Second;

25 void  start_timekeeper(void);
26 Second consumed_time(void);

(X

#include "consumed time.h"

EVDITCTEZTWR S C ENHESD,
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(3) A114.7D Makefile ([FHIX(ERDERICETIRZ B EMREED,

[motoki@x205a]$ 1s
Makefile btree-heapsort.c clock-sort-5-10-
Makefile.simple bubblesort.c consumed_time.cC
Makefile.with—-.o-file check-sort-program.c 1llistsort.c
[motoki@x205a]$ nl Makefile

1 # Makefile for clocking or checking 3 sort programs:

2 # (1) Heapsort

3 # (2) Bubblesort

4 # (3) Sort by insertion over linked-list

5 CC = gccC

6 BASE = /home/motoki .........c.ooeviiininnn. GEINE 2v7247)
7 INCLS = -I${BASE}/include ................. GEINE 2V7247)

8 LIBS = ${BASE}/lib/mylib.a ............... GEINX v 7217)



10
11
12
13
14

15
16

17
18

19
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OBJS_CLOCK_HEAP = clock-sort-5-10-etc.o btree-heapsort.o

0BJS_CLOCK_BUBBL
0BJS_CLOCK_LLIST

clock-sort-5-10-etc.o bubblesort.o
clock—-sort-5-10-etc.o 1llistsort.o

OBJS_CHECK_HEAP = check-sort-program.o btree-heapsort.o

0BJS_CHECK_BUBBL
0BJS_CHECK_LLIST

clock_heap: ${0BJS

ta

D

check-sort-program.o bubblesort.o

check-sort-program.o llistsort.o

_CLOCK_HEAP}
${CC} -o clock_heap ${INCLS}
${0BJS_CLOCK_HEAP} ${LIBS}

(${INCLS} & ${LIBS} MIEMEBME NI, )

clock_bubble: ${0BJS_CLOCK_BUBBL}

ta

D

${CC} -0 clock_bubble ${INCLS?}
${0BJS_CLOCK_BUBBL} ${LIBS}

clock_1list: ${0BJS_CLOCK_LLIST}



20 |_ta

1490

${CC} -0 clock_11list ${INCLS}
${0BJS_CLOCK_LLIST} ${LIBS}

LITERE— #Fl14.7021~ 4317BERU)

[motoki@x205a]$

CDATAD TP EFEZRE . HIRIERDEKLSICES,

[motoki@x205a]$ make clock_llist
gcc —c clock-sort-5-10-etc.c

gcc —c llistsort.c

gcc —o clock_1list -I/home/motoki/include
clock-sort-5-10-etc.o llistsort.o /home/motoki/lib/mylib.a
[motoki@x205a]$



14-6] [BE| TDMMDE

1491

1Y — )b

touch VYV K :

make 1V YV RIC(EBLAEEVWLGMEIEETH B,

Izlc. makellld. D77 ILOEKEREOFIHESHRZE(CHBIV/I\ TV
KT EEL, AVITILEEZETPOELTCTESL L EERRE B,

= C2OVDRBEDRE®IC, IBELR T 71 )LOIERHRZIRED
BFAICERTFE T D touch VSOV REMHEINTL S,

1 touch (27T




