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tmp
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EI 21— ILOBRIEESTNERLDN ?

int BUEEAH(C A DT T — I Z /NS VBICHARE X SIEEENTBHNS CDE
1= JVICHKFETEBIERICULELITNEESEV, EDEMHICIE. EBES
NEENRNDT—FZ2e—Y—FETNSTVIBICTARE X SR8

void sort(int al[], int size)

V=T 1 VOFRENSBICERAT IERG SHNERNIEL,, EDIZH
(C(E. BIRIEEIEE UTIERE I NI char BUEZS(C "Heapsort" &0L\D
N7 AN SR

void sort method(char *method name)

REIC. E-TY-FDFIRORELZR<IB3HIC. LEBFIEDX

T F@ET SR R B
heapify() C DBIFIIEFRIC (I 2 R ARDBIBHISEE (A
CTHIENICEBRT 5 EREERS,

C DA heapify () (IABBH\SERFESC E(F
IFODT, E5AA staticIIANEFEEEC L TH
@BD\B(J%%‘OK IRETH Do Y,
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TS a1

main( )
{
TEHER R
Heapsort€> 1 —JU
void void
sort_method(char *method_name) sort(int a[ ], int size)
{
m }
static void

heapify(int a[ ], int size,
int hole, int new_element)
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(FO5>=V5) WHEREE'EIV1-IWERICTYD,

[motoki@x205a]$ nl btree-heapsort.c

1

O© 00 N O O b W N

10

11

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

/* Heapsort €>1—JU : 273 ROF|HH

/x  HNEADT—EXZITDOIZHIT, IRD 2 DOEBMNZ D
/% EVa—I)VOFIZHEINT WS,

/% (BB T IV T X LD %4HT % % Z DB sort_metho
/* (2) Fid% 234 % Heapsort 7 )V IV AALT

/% T/NIWIEIZAE A Z LB sort

/ sk sk sk ok o o o sk sk sk sk sk sk sk sk sk ok ok ok ok ok ok ok 3k ok o o o o ks sk sk sk sk sk sk sk sk sk ok ok ok ok ok ok ok ok ok ok 3

#include <stdio.h>

static void heapify(int a[], int size,
int hole, int new_element);
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13
14
15
16
17
18
19
20
21
22

23
24
25
26

[k
/* (5120 method_name : HiJ1H, T D charBIFdA[IZ D . .
/ * e (OFHELT) ANTIRT, Bd. .
/* j< % \\35 &j: 9 j(?éj\//z\ﬁﬁ‘ﬁo
[k
void sort_method(char *method_name)
{

sprintf (method_name, "Heapsort");
+
[k

/* (IRBIE) a . int BIFLA



27 /% size : int&Ifds] a OREI I
28 /* (BEUE) : &L
29 /x (BBE) : heapsort 7V XA %Z{H->T, HLFH|EZE

30 /x* al0],al1],al2], ..., alsize-1]

31 /x ZHD/NI WIEIZIEANEZ D,

32 /¥————mmmm o
33 void sort(int all, int size)

34 {

35 int k, tmp;

36 /¥ FMHheap Z ML TP < */
37 for (k=size/2-1; k>=0; --k) /* ZELDIANODfE=size/2
38 heapify(a, size, k, alk]);

39 /¥ RIWHEICheap P HHLD LT */
40 for (k=size-1; k>=1; --k) {
41 tmp = alk];



42
43
44
45

46
47
48
49
50
51
52
53
54
55
56
57

alk] =

1320

al0];

heapify(a, k, 0, tmp);

&5 hole DK Y FDET D heap DM % jiti /2 I . .

B FE % A CThole A FDHRIr Aheap DSt 2 i 72 1k . .

Uk E1E0

a : int BYfdA]

tree_size : 23R E& HAMTEIDEIS] ... DRI

hole : a[O] Na[tree size] 0)?,'%7}‘2 R DH

new_element : 273 ARDHAIZHRY 21T, .. %/

GEEINED
(FHE)

Ay b
new_element &\ 91L73><‘f.0) =y nﬂﬁ"ﬂh

*

2N, £z, hole &£V ?@éﬁ/\i))heap@*ﬁi. .
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59
60
61
62
63
64

65
66

67
68
69
70
71
72
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/* LTS, EWORNZEET D, ZDRRA . ..

/% DFFIZ, hole &V FIZHd T —H % EIT shift
/* G OEEZRRY K UITWV, Y R RTZEDH] . .
/% TUWEEE new_element Z=#HDUTHIEIZ. ..
/* hole BATFODHDMEMHNIZ heap DM % i/~ . .
[k

static void heapify(int al], int tree_size, int hole,
int new_element)

{
int siftup_cand; /* siftup candidate */
while ((siftup_cand = holex2+1) < tree_size) {
if (siftup_cand+1<tree_size /¥ DF-E 7 T*/
&& al[siftup_cand]<alsiftup_cand+1]) /*45Dfx*/
++siftup_cand; /*D MK ZI NG E 1T/
/x5 DT D3 siftup DIEA*/
if ( new_element >= a[siftup_cand])
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73 break: /* new_element % holeDIFATIZ AVAVXE

74 alhole] = alsiftup_cand]; /* sift up */
75 hole = siftup_cand;

76 by

77 alhole] = new_element;

78 }

(217) CDheapsort®I 21— JLDEWFHESE(IHIRE4S . 18 (quicksort)

i

[motoki@x205a]$ nl |check-sort-program.c

CLDCT2CEREEKD, RDED,

1 /****************************************************ﬂ

2 /* Sort0O5 S LDENERESR

4 /% KX 100DEFNT T > X B Z ERL U,



10
11

12
13
14
15

16
17

/* ZT ORI EZE % JIEHARINZBIUL T T T LEffio. .
/% FIEIZHAREFZTHEIT 5,

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

#include <stdio.h>
#include <stdlib.h> /* GLEFEED T A 77 VEEEE S .

#define SIZE 100
#define WIDTH 10

void set_an_array_random(int al], int size);
void pretty_print(int all, int size);

void sort(int al], int size);

void sort_method(char *method_name) ;

int main(void)

{



18
19

20
21
22

23
24
25

26
27
28
29
30
31
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int al[SIZE], seed;
char sort_name[40];

printf ("Input a random seed (0 - %d): ", RAND_MAX)
scanf ("%d", &seed);
srand (seed) ;

set_an_array_random(a, SIZE);
printf ("\nbefore sorting:\n");
pretty_print(a, SIZE);

sort(a, SIZE);

sort_method(sort_name) ; /* SortTYa—)liZ
/x DT IVTY) ZALD. .

printf ("\nafter sorting (%s):\n", sort_name);

pretty_print(a, SIZE);

return O;



32

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

45
46
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[k
/* BIETHEZONZEHDEELREE T VA LIEE */

[k

/* (510D a . int BUfd 5]

/ % size : intMfdd] a DRI

/* (BEEUE) : 72U

/* (BEEE) @ WA #EEsR al0] ~alsize-1] (2 0~999 D[ED.
/* ZERET D,

[k

void set_an_array_random(int a[], int size)

{

int 1;

for (i=0; i<size; ++i)
ali] = rand() % 1000;



47

48
49
50
51
52
53
54
55
56
57
58
59
60
61
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/* (IREIED) a . int BIFA]

/* size : intfifd4] a DRKE I

/+ (BEEUE) : &L

/x (F%EE) : WA EZR al0] ~alsize-1] DEHZHEFHIZET. .

/* 9o, HU, BADIEIIBNET T LDT 14—

/* ZHTH I &I U, /2, 147ICWIDTHIE D . .

/% 2 )19 5,

[k
void pretty_print(int all, int size)

{

int 1, count=1;



1327

62 for (i=0; i<size; ++i, ++count) {

63 printf ("%7d", alil);
64 if (count >= WIDTH) {
65 printf ("\n");

66 count = 0;

67 t

68 t

69 if (count > 1)

70 printf ("\n");

71}

[motoki@x205a]$ gcc check-sort-program.c btree-heapsort.c
[motoki@x205a]$ ./a.out
Input a random seed (0 - 2147483647): 33

before sorting:
556 289 435 368 666 319 214 273
64 943 369 956 50 298 112 218



603
718
432
630
913
105

18
985

after sorting (Heapsort):

4
110
218
319
470
520
629

936
913
203
476
521
104
378
782

5
112
236
336
473
521
630

515
204
543
393
544
397
305
357

6
132
252
340
476
544
631

385
153
653
498
470

264
381

18
137
264
354
495
543
649

671
281
517
361

27
110
376
252

27
144
273
368
498
556
653

776
370
950
917
325
914
513
236

50
153
281
376
500
563
666

137
473
951
626
340
308
181
706

61
181
289
385
515
585
671

386
495
629
993
500

61
354
945

64
204
293
397
517
603
672

1328
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730 736 776 782 803 825 829 836 8!

869 870 878 881 886 893 895 913 9:

917 936 943 945 950 951 956 957 ¢
[motoki@x205a]$
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13—2| push-down X F W
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13
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1[0 I R
Of: Of:
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(DT
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BIRE13. 3 (RAOVDEFO>TNFINZERIZT D)
KI1I00EAD X IVvOERITNHOET 12— IL=EEBE L, TLT. C
DAOVIOEI1—I)VEFHLU T, OXFIZE 1{EFZFRHAH QFNEX

BLLICE @HN9 3 OS> LE{ERE K,

int Bl —S5 R\

R

Lo charBYS—SHD X IVI %=

char B! — A Z int DXAIVIDICANDC EICED
M. char BU(IBHNEBD—ETHDID CRIREITEETL

BRIV ICLTHS ERID

\jﬁc__ é:((__ L/E:o

JVWTE KUV int

IRICEFEZDD T,
CCTIFintBST— SO X IVOEI 21— )L {EB

~

/




(X ) A OEEEE CICHERT SN
25y OEEE XS vOEI 1—I)LEFOEH I HITHERL T pushdown ®
popup DIRIEFZE T OBECEIHE LU TR A VIOEIEBND 7 KL X =58
FTEVDDTIE. A XV IDEI 13— ILEFUOEITHITEEDR AT
XV OEEIICEEZEFZEMZoNS LD, [#BANSEH L] DR
AIDMREES NE <D,




DT, ROVOEERIIRIVIEI 2—ILOFICERL. CNSDOMEE
ANENENSEET7 I T IATEELL T EIRETTH D, pushdown P popup
DIRFE1TOEME. N5 DOmEEZE NSO S EENICIRIEIT SITHD
1= —XXREELTEIK CEICTED,

fER. X9vIOEI1I-ILOBRERE L TIE, DE<EE

o XS wWOMEIE, static int stack[100],
¢ X9 VIDtopBFRZIIRE static int top,

/—~

e pushdownR{F& 1T DREA% void pushdown(int),
o popupR{FZ 1T OEEEL int popup()
0)43(3:%\%(“550

ZDOMICE. RAVIEEULESTEHIC

o X5 vIOMFEALZEITOREEN initialize stack(void),

o AHVIOMENE DN HIET BB int is empty(void)
EVSEBZRAEINERV,
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—hH. RV OEI1—-I)VEFAIBMICEEL T .
ONZF e L{EFedr A+
QENZRELIE
QNI S
EVDIEEDHRT, XIVINERELDDIENFINREEDET TH B,

N5 RER T Bl
NZHDFEENS 1 XFIF DI v I(Cpushdown UL TULE,
ZNHEHONIE popup D IRT
IZITTH D, popupldToR DXFINRERERNSHIBICITTOND C &(C
DT, CNZEAIXZFFDA D TULCEFICHKENSIBICHENL T
WIFER L,
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(Jaos>=>5)

[motoki@x205a]$ nl |stack-int100.c

1

© 00 N O O b W N

10

11
12
13

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

/* intBF—SIMEXI00EABDRFvIERELICEI21—..

/x  ABADT—EXZTIEHIT, IRD 4 DDA Z D
/% EYVa—I)IOHIZHEINTWS,

/* (1) AXRw T %2249 D B8 initialize_stack,
/* (2) ABY T NENE D NN SEE is_empty,

/% (3) AXYZIZHi32% 1D push-down 9 ©FHZL pushdowr
/* (4) AR 7 INGHZE%Z 1D pop-up 9§ %L popup

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

#include <stdlib.h>
#define TRUE 1
#define FALSE O
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15
16

17
18
19
20

21
22
23
24
25
26
27
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typedef 1int Boolean;

static int stack[100]; /x EYa—IANGIERZ WD *
static int top; /x BEYVa—IUADPOIERZ R *

void initialize_ stack(void)

{
top = -1;
t

Boolean is_empty(void)

{
if (top < 0)
return TRUE;
else

return FALSE;



28
29
30
31
32
33
34
35

36
37
38
39
40
41
42

void pushdown(int k)

{

¥

if (++top >= 100) {
printf ("stack overflow\n");
exit (EXIT_FAILURE);

Iy
stack[top] = k;

int popup(void)

{

if (top < 0) {
printf ("popup from empty stack\n");
exit (EXIT_FAILURE) ;

by

return stack[top--];

1339



1340

43 '}

[motoki@®x205a]$ nl |stack-reverse-word.c
1/ skokokokokokokokoskok ok ok ok skook ook ok sk sk ok sk ok ook ok ok sk ok s ok ook ok ok sk sk ok ook ook ok ok sk ok 3

/¥ XIVD&ERHT S5

/ * XA % LA Gt A A A,
/* TN ARV a— )V HWTCKEELU -BHE 1T 5

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

S O B W N

7 #include <stdio.h>
3 typedef 1int Boolean;

9 void initialize_stack(void);
10 Boolean is_empty(void);

11 void pushdown(char c);

12 char popup(void);



13
14
15
16

17
18
19
20
21
22
23
24
25
26

[motoki@x205al$ gcc stack-reverse-word.c stack-intl100.c

int main(void)

{

¥

char s[100];

int 1;

printf ("Input a string: ");

scanf ("%s", s);

initialize_stack();

for (i=0; s[i]!=’\0’; ++1i)
pushdown(s[i]);

for (i=0; '!is_empty(); ++i)
s[i] = popupQ;

printf ("Reversed string: %s\n", s);

return O;

1341
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[motoki@x205a]$ ./a.out
Input a string: abc123

Reversed string: 321cba
[motoki@x205a]$
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R—SVRERER) EVWSETHERIETH D,

Bl Z (&

(17 * 5) + 2
EVDEMINE. BIEEA T

+ x 17 5 2
BBEAE TS

17 &5 x 2 +
EETBo

RIEED A REDECIIETREDIEF ZHTI D (CIFEMIEAETH BN,
HEHEEHE LT ZXUSED (BFIX(EFZER) NHECTLS,
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Fh—35 Y REE CENNIZEMTTNO S

= AV IERUVNBERS,
gHENE, B ZEENSHEH LIRS, RO EZTZIERL,

o MEBHMNHINDE, ENZE XS WI(C pushdown T B,

o NEREBMEBEIBEEF ~ NHEIEINdE. XFVINSERE 1D popup
L. ZORBEREBLIZEDZ XS v DJ(Cpushdown 9 B,

o 2IFEE S +, -, x F2lE / BFHEEINDE. XTIVINSERE2D
popup L.
(1% T popup S N/ZfBE) Ex TNITEE (55(C popup S NIE)
EVDEITRDIERZ XS v I(C pushdown 9 B,

o FHAGEDRME HoTONE, X5 wHRICEMROEER 1 D
RIS TVBERFTHS,




CHIFETHE, Az
17 5 x ~ 2 +

EVSEMIVICT LU TIE. ROKIDICEAEMNED C & (T D,

© (FIHEAIRRR)

X3 wD(3LZE

O WEEH 17 h&mEIND,

pushdown
SedrAdr 1 17

E— 17
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Q #HEEE 5 NFHEEIND,

17

R EEBEF * DEFI N,

pushdown
sidrAdF 1 5 =

E—

pushdown

17 * 5 = 85

85
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@ EBEF - DhE&INd,

85

popup pushdown
~ 85 = -85

E—

O #KEEH 2 FmEND,

-85

pushdown
sEdrAdF 1 2 5

E—

-85

-85
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® HEF + s FND,

-83

@ n)bi) 260)7'3\

popup

-83  ETEEE

-83
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BIRE13. 4 (WR—S YV REETCENMMNMEEMRNE XS Vv I EHVTE

/

10 EIFRBHEMAEE 2IBDINBERR +, -, *, / ERBRE 7)1
(THSRSD. EN—5YREBETEHNMNIZENNE XFIE L TEHd
AAT, TDEEXHZTOTS LZERE L,

(X)) BIE13.3TIERLIEXSIVIOET1—JLERUT, p.286

~ 288 CatBAT N FIEZ ZDE I TOTSLTRIITITH B,




(TO535=V0) CCTIEBEDR®.

o BHNDIH. FHRACBMN TERETF PBHIZEE

DENDEREL. HINDIENDD (L
o EMTNDERDDF Tw I LIELY,
YN

Ctrl

1350

-d T&KYI,

e 1 VI/N\TIVICHBWEZEXZIYVODET 1—IU

stack-int100.c (EHIEE13.3 TE>TZENDER U,

SXYIS5NTL)



[motoki@x205a]$ nl stack-eval-expression.c
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/****************************************************#

/¥ XYV D=RIFET S5

/* 10 IR E R & WA (QTHD IR +, -, *, / &
/* FREE )TN OKAS, WA — T Y REETEMNZ. ..
/* e XFH e UTHAAAT, TDHZRD D

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

#include <stdio.h>
typedef 1nt Boolean;

void initialize_stack(void);
Boolean is_empty(void);

void pushdown (int k) ;

int popup (void) ;
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int main(void)

{

int a, b, num, 1;
char buf[13];

initialize_stack();

while (scanf("%12s", buf) > 0) {

switch (buf[0]) {
case 7 ’:
a = popup();
pushdown (-a) ;
break;
case ’'+’:
b = popup();
a = popup(Q);
pushdown (a+b) ;
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break;

case ’-’:
b = popup();
a = popup();

pushdown (a-b) ;

break;

case ’x’:
b = popup();
a = popupQ);

pushdown (a*b) ;

break;

case ’/’:
b = popup();
a = popup();

pushdown (a/b) ;

break;
default:

/ *

/ %
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46 num = 0O;

4’7 for (i=0; buf[i]!=’\0’; ++i)

48 num = num*10 + (buf[i]-’07); /x buf[i] DT
49 pushdown (num) ; /¥ THHZ LD >
50 break; /x FvIITEHE *,
51 +

52 ¥

53 printf ("\nresult of evaluation: %d\n", popup());

54 [x ARV TINEIZRSTNDZLDF Ty JITEM */
55 return O;

56 }

[motoki@x205al$ gcc stack-eval-expression.c stack-int100.c
[motoki@x205a]$ ./a.out
17 5 x = 2 +

Ctrl—d

result of evaluation: -83
[motoki@x205a]$
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