JCEBBEBEMEDEXDILER. U5

3—1|CEFED FTDhHpush-down X I w2 0)7< iz

270 RERICHEVNTIE
EET ST —IHEBRFER) Z1D(CFTFEHTHTILEL,
VIRDI7ER(ATIIOR)ELTED
EVWDZERER

—_
BRIE1

_ (B#1)

BRIE 2
(RE#L2)

BRIE 3
(FE#L3)

— FF AUIC/CEENTT
charBd5-— 59 MNEFEXI100BAD XS5 vVvD
VRO I 7EMmEULTCERERHIBICEEE XD,




E&ZHI3. 1 (charBT—IMRERKX100EAD I v D, BB D ERE]

—fg(c. CEEETILL

NEBFZE R staticEBIF&EN (TS &,
ENSORBIOBMEENR—Y —IX T 7 1 ILHNICEET NS,

= O1DNDY—X T 71 ILDOHRI(CEEET 57 —IEFEBE=E AN,
Qi LI\ —5 I staticBEiF & (T (T NIE.
CDY—XT71ILIEHTEIVEETNIBRERHR S N
VIRDI7EmE LU THEEET B,

LIEOZEZICEDWNT
[charBY5F—S9 RFKI100BAD XS v D | Bim%E
CY—XT7T1ILOETERUEHIZERICTT,

[motoki@x205a]$ cat —-n stackA charl100.c
1/ skokokokokok ok ok skook ook ok ok sk ok ook sk ok ok sk ok sk ok ook ok ok sk ok ook ook ok ok sk sk ok ook ook sk ok ok skok

2 /* charBY5—AINMBKRKI00EADXIVIOEERELUIZEI L. ..

(A A4

4 /x NEANDT—EX&E{TIIEHIC, RO A DDEHMRCD



© 00 N O U1

10
11
12
13
14
15
16
17
18
19
20
21
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/¥ EII1—)LOHRICAEINTULSD,

/¥ (1) APV & ZE(CYIHAES SR initializeStackA,

/*x  (2) AIYVDOMEMNE DHVEANSEEE isStackAEmpty,

/* (3) ABFVD(CEFRZ 1D push-down 9 HEIE pushdownInt
/* (4) AVIOHNSERZ1D pop-up 9 DEIE popupFromSte

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

#include <stdio.h>

#include <stdlib.h>
typedef 1int Boolean;

static char element[100]; /*EIJI1—ILANSITIR X0 \x/
static int top; /*ET 1= ILADS(ER XTL0 */

/¥ NEANDY—ERETOTCOHDREEEE */
void initializeStackA(void)

{



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

top = -1;
}

Boolean isStackAEmpty(void)

{
return (top < 0);

¥

void pushdownIntoStackA(char c)

{
if (++top >= 100) A
printf ("stack overflow\n");
exit(1);
}

element [top] = c;

304
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39 char popupFromStackA(void)

40 {
41  if (top < 0) {
42 printf ("popup from empty stack\n");
43 exit(1);
44  }
45  return element[top--];
46 }
[motoki@x205a]$
cncEU Tl

e CHYI T T 7EbmZFAL A
[motoki@x205a]$ cat —n reverseWordThroughStackl.c
1 /% 5% L{EFRdHA
2 /¥ TNZEXIVDZERHVWCRELZEBHENDISCTOTS L *,
3 /% (RAVOELUEDY —X T 71 )L TEET BER) */
4
5 #include <stdio.h>




© 00 N O

typedef 1int Boolean;

void initializeStackA(void);
Boolean isStackAEmpty(void);
10 void pushdownIntoStackA(char c);

11 char popupFromStackA(void);

12

13 int main(void)

14 {
15
16
17
18
19
20
21
22

char s[100];

int 1;

printf ("Input a string: ");

scanf ("%s", s);

initializeStackA();

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

306



307
23  for (i=0; 'isStackAEmpty(); ++i)
24 s[i] = popupFromStackA() ;
25  printf("Reversed string: %s\n", s);
26 return O;
27 }
[motoki@x205a]$ gcc reverseWordThroughStackl.c
stackA_charl100.c

[motoki@x205al$ ./a.out
Input a string: abc123

Reversed string: 321cba
[motoki@x205a]$

e COVI DI VEmERAINDFR - XK
(FlR) MBANSLEE L] (LIFO) DIRBIAMRIES N D,

(R) AEOBRNERNELIEEIC S E SHATEA,
(BB FEROY—Z T 7« L ERET 3HNE)




E&ZH13. 2 (charBUT— I RERKX100EAD I v D, BB D EERE .
SEDEEFISIDRAZE#EEHU.
MEBLIZITERICRIVvIETEY IO 7EmE UTERT D

2D CEEOREELUTIE . BEEORBANREZX SN S,

CORATHOEERRE L T,

ESZ X VN CEDBEEROPHES DER &

ORI v OEEE top DE
QRBEE T SERIE (B B

Z1 D07 7rlbicETedleflzE>RICTT,
[motoki@x205a]$ cat —-n struct_stackChar100.h

1 /* [charBl5T—9DNEKXKI100EAD XS vVvD | =R IEEE

DRHHS & */

2 /x CNSDBERZIRIFET BT DEEEE

3

4 #include <stdio.h>
5 #include <stdlib.h>
6 typedef int Boolean;



7

8 struct stackCharl100 {

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

+;

/* StackCharl00BYIBEMAZIRIET DTCOHODEEEE */

void initialize(struct stackChar100 *xstack)

{

¥

Boolean isEmpty(struct stackChar100 *stack)

{

¥

char element [100];
int top;

stack->top = -1;

return (stack->top < 0);

309



24 void pushdown(struct stackCharl100 *stack, char c)
25 A
26 if (++stack->top >= 100) {

27 printf ("stack overflow\n");
28 exit(1);

29 }

30 stack—>element[stack->top] = c;
31 }

32

33 char popup(struct stackChar100 *stack)
34 A
35 if (stack->top < 0) {

36 printf ("popup from empty stack\n");
37 exit(1);
38 }

39 return stack->element[stack->top—-];
40 }

310
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[motoki@x205a]$

cNIcEUTL

e COVI LD I 7EbmiBROREHS &R L rZHl
[motoki@x205a]$ cat -n reverseWordThroughStack?2.c
1 /x X% 1{EFedriAdr.
2 /x TNEXTIVDEHVTRELZEBEDISCTOT...
/¥ (ROVDEBEIRTEERT D)

#include <stdio.h>
#include <stdlib.h>
#include "struct_stackChar100.h"

© 00 N O O b W

int main(void)

10 {

11 struct stackChar100 stack;
12  char s[100];

13 int 1;



312
14
15  printf("Input a string: ");
16  scanf ("%99s", s);
17  initialize(&stack);
18 for (i=0; s[i]!=’\0’; ++i)

19 pushdown (&stack, s[i]);
20 for (i=0; !'isEmpty(&stack); ++i)
21 s[i] = popup(&stack);

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

23 return O;

24 }
[motoki@x205a]$ gcc reverseWordThroughStack?2.c
[motoki@x205a]$ ./a.out
Input a string: abc123

Reversed string: 321cba
[motoki@x205a]$



e COVI LD I VEmERAINDN R - XK

EDEmIEHLBELIZR(ICESIITWUTE D,

(F=R) @

(RR) X vT (BER)ADT— 5 3E TEEDRIENAIEE
= [BANKL U] (LIFO) ORBNIRIEST NIL0,

A
—
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32| CE@EEEARDEZDILE&R. T35 X

SEDEREHFIZ.1~ 3.2H\5

TL
D BEEDORICT—ITIRIEITIEBEANDICENTE, F e

@ WEB(CIHU TEERXA VNDEHRETED
ERICIE>TLINEE

RSN ZNZENDOBERG

NI S NBERERIN Y I D T 7EMmE U THEEET B,

EBZX5NB,

CDERITEZD T, ERRIC
C+4+EETlI BEMRICRET D LEEDO~QDILEMRTNHNTUL D,




EE&F3. 3 (charB 77— I HERKI00BAD XS v T, ERRIBHDERRK:

C++55ED FC.

nB®N®0)EF[\§§(c_ YA D TEES

%513.2 DIBERERESTELH

[motoki®©x205a]$ cat —n StackChar100_verOstruct.h
/* [charBY5T—S9MNEXKI100BADXIVY | =R IEBIEK... *

1

O© 00 N O O b W N

10
11
12
13

#include <iostream>
#include <cstdlib>

struct

NAMEZIRDIZS [using namespace std; | LU

StackChar100 {

private:

char
int

public:

void
bool
void

element [100] ;
top;

FEE
FEE

//StackChar100 BUEEAZ IRIET S/ 6 DEEEEE

initialize() { top =

-1; } BEEX(C Minline |

isEmpty() { return (top < 0); }

pushdown (char c);

AR struct XX DOHNT
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14  char popup();

15 F;

16 y R A—=THERHEBEF
17 void StackChar100: :pushdown(char c) JE l'inline |
18 {

19  if (++top >= 100) {

20 std: :cout << "stack overflow" << std::endl;

21 exit(1);

22}

23  element[top] = c;

24 }

25

26 char StackChar100: :popup() JE inline|
27 A

28 if (top < 0) {

29 std::cout << "popup from empty stack" << std::endl;

30 exit(1);
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31}
32 return element[top—-];
33 %}

[motoki@x205a]$

CHUCEAUL T

e COVI LD I 7ElmiBHRORES & X L IZHl
[motoki@x205a]$ cat -n reverseWordThroughStack3.cpp
1 /* XFF)%& 1@zt drA d+.
2 /x ENERXTVIERVWTRELUCEHNTSCH+T0... +/
/* (RFvD & CH+HIBERTREKT HhR)

#include <iostream>
#include <string>
#include "StackCharl1l00_verOstruct.h"

using namespace std;

© 00 N O O b W

10 int main()
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11 {

12  StackChar100 stack; [struct | AE
13 string s;
14

15 cout << "Input a string: ";

16 cin >> s;

17  stack.initialize(Q);

18 for (int i=0; i < s.length(); ++i)

19 stack.pushdown(s[i]);

20 for (int i=0; !stack.isEmpty(); ++i)

21 s[i] = stack.popupQ);

22 cout << "Reversed string: " << s << endl;
23 }

[motoki@x205a]$ g++ reverseWordThroughStack3.cpp

[motoki@x205al$ ./a.out
Input a string: abc123

Reversed string: 321cba
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[motoki@x205a]$

e LYV IRD I VEMBEELSION R - Rl&
(A=) EAEDOEENBENEBELGE(CE DT IHUTE D,
(F=R) T8ANKEH U] (LIFO) DIREIDMRIET NS,




R&EHI3. 4 (charBST—SIHRKI100EAD XS v T, ERRBHDEREZR .

JoD3xE3

=H13.3 Tl3.

ZstructiBX =

AMETBYT R T PR (FTI T ) DR
IWCEBTEZEERL,

RIFDERL classiBXZEHWTITD2CEETE S,

[motoki@x205a]$

1

O© 00 N O O & W DN

[EEN
O

cat —n StackChar100_verl.h

/* [charBI5T—9NMEXI100BAS IV | 2RI A TIT... ;

#include <iostream>
#include <cstdlib>

class StackChar100 {
char element[100];
int top;

fE2A(C [private: |

FEE
FEE

public: //StackChar100BIfEiE (R % HrET & /= 0O DBEAREE

void initialize() { top = -1; }



11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

+;

void StackChar100::pushdown(char c)

{

¥

char StackChar100: :popup()

{

bool isEmpty() { return (top < 0); }
void pushdown(char c);

char popup();

if (++top >= 100) A
std: :cout << "stack overflow" << std::endl;

exit(1);

by
element [top] =

if (top < 0) {

C,

321
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28 std::cout << "popup from empty stack" << std::endl;

29 exit(1);
30 }
31 return element[top—-];
32 }
[motoki@x205a]$
FE: struct & class DIMEDZE . )

AT DONDSD 7O XICEET S
SEADNEE (NF / FERFR) ME D1ESBH
EL\SCER(F,

= faBEIBEAOREY / EHEIRNERI NS, y
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—Z(C |

D5 ... C++EEDstructiE N P classiBEXNEFTCERIND
\Jj I\Ij T 71‘J:BI:II:I (Zl-j J T 9 I\) @*h!f\ﬂaﬂ‘/nin >< /

[Tl
et
Wk
JIH

TV VR ... DSXRICBRISBYVI LTI 7GR

—_
BRIE1

_ (BE#1)

BRIE 2
(BE#L2)

BRIE 3
(BE#L 3)




3—3

VARSOHETIARSOS, BRIX VN

— &

= C++

VIO 7EmEESHICADIRNEYHLETTONE

SETI

o U5 XHETX

EE(CVINDIT7ER(AT IO M) EERT BERIC
YIHAED Tz (CBFNICHUE I N SEH =

(AVZ~S559)

o JOVIORTEICHSAT I TU MEHBOER
BIBRDIEHICEBENICEUHE I NDEHRE

(e.g. FRIBIRHM)

e 1RSSOI MDMARL... DSR4
FASOIMARE ... DS

(F2=S509)

(‘ |

. gt%éo

B TE 3,
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EFEHI3. 5 (charBFT—INABI X v D HEmIEHDERES)
ERXM3.4 DOSAERICIAVARSODFET IS OIZEMRT
ABIVODNDBEZAT I I D NERKFICERETE kI LTHI
[motoki@x205a]$ cat -n StackChar_verl.h

1 /x [charBY5—OMADXIVI | &&RIATITO ~DORH...

2

3 #include <iostream>

4 #include <cstdlib>

o)

6 class StackChar {

7 char* element; |[T—A% ANDMEE, &—TEEH SHEFR
8 int size; BEERLUCTT—I9EEBDA=
9 int top;

10 public: V| [BURE(5|BDBI>AT I 1D LDOBY) (CEDILU)

11  explicit StackChar(int size = 100); EVD{EEIEELL
12  ~“StackChar() { delete[] element; } ED(IEBYIETELL
13 //StackCharB¥A T I 10 ~&EIE{/ET B OHDHEEEEE




14
15
16
17
18
19
20
21
22
23

326

bool isEmpty() const { return (top < 0); }
void pushdown(char c);
char popupQ);
}; AV RSO 55|8ICKBSPHHMEIEE FIHHMERERE
\ \
StackChar: :StackChar (int size): size(size), top(-1)
{ T T
element = new char[size]; X I\2 X\
} YIEE+Y X =

24 void StackChar: :pushdown(char c)

25
26
27
28
29
30

{

if (++top >= size) A

std: :cout << "stack overflow" << std::endl;

exit(1);
t

element [top] = c;
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31 }

32
33 char StackChar: :popup()
34 {
35 if (top < 0) {
36 std::cout << "popup from empty stack" << std::endl;
37 exit(1);
38 }
39 return element[top--];
40 }
[motoki@x205a]$

cNIcEUTL
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e JOOSL19TEH D I: size(size), top(-1) DEBDIFEALF
AR EMEENDENDT. XV \OFEREZE E ST 5\ EETR

fHE: FITIIDEXIVNADYIHAEEL ROETE(T S,
AXVNR (DY S0 INDEF[H5)

e O5S L 19~221TH (FXRDERICBS D ERU
StackChar: :StackChar(int size)
{ | BATI 10 RADRTS

this->s1ze = size;

element = new char[size];
this->top = -1;

Y mR. AT 1O XYL RO CET S,
XUNB= 5528 (AY XRS5 ~NOEE 55 -

L. COBEATIE 7T 10 RH—BHIICESN
ENHBMAYNRICRASTNBOT, WEAFEME
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e COVI LD I 7ElmiBHROBES & X L IZHl

[motoki@x205a]$ cat -n reverseWordThroughStackb.cpp

1

/*x N5 %& 1{EStdHA .

2 /x TENEXIVvOERVTCKRELIZEBENISCH++7O5..

© 00 N O O b W

10
11
12

M(ZBuD@jJZthGH%C++972®4JZGJ

#include <iostream>
#include <string>
#include "StackChar verl.h"

using namespace std;

int main()

{ ! AVIRS DO INDE|IE
StackChar stack(100): AV OFEL L

R AE

CDBEIERDODET HEAEE
StackChar stack = StackChar(100);

LAL. CNEE —BIA T 15 FYES NSO TR A3




13
14
15
16
17
18
19
20
21
22 }

string s,

cout << "Input a string: ";

cin >> s;

for (int i=0; i < s.length(); ++i)
stack.pushdown(s[i]) ;

for (int i=0; !stack.isEmpty(); ++i)
s[i] = stack.popup(Q);

cout << "Reversed string: " << s << endl;

[motoki@x205a]$ g++ reverseWordThroughStackb. cpp
[motoki@x205al$ ./a.out
Input a string: abc123

Reversed string: 321cba
[motoki@x205a]$

330
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RIZH13. 6 (charBUT—FMAD XY v, BRI D E:
DS AEERIFIFRDEAECZIBEICEVNTITORE

= REH3.5NDITSAERICERAZDHEX VYN ZMNMR TO S XADHLTE

[motoki@x205al]$ cat -n StackChar_ver2.h
1 /% [charB!5T—9MWADROVI | ZxIATITO DORE...

l)li+
ol
(@)
~

(A A4

IA\A4

#include <iostream>

#include <string>

#include <cstdlib> // for exit()
#include <cstring> // for memcpy()

O N O O d W DN

class StackChar {

l [ DS XZAETHEISXV/N] DR
9 static int numOfInstances; SN INc1TV XTI
10  comst int id; |TYVXIVIICEBDIdES(EZEAH]
11 char* element;




12
13
14
15

16

17
18
19
20

21

22

23
24

int size;

332

int top;
public:
explicit StackChar(int size = 100);
//T ARV SO EFTD
StackChar (const StackChar& stack);
// JE—JAVXX+ZDH5
StackChar (const std::string& str);
StackChar (int size, const std::string& str);
“StackChar() { delete[] element; }
// AT Tk (HPStackChar U5 X ER) DigH = 24
// 9 BT DEEEE
static int getNumOfInstances() A
return numOfInstances; }
int getId() const { return id; }
int getSize() const { return size; }
int getNumOfElements() const { return top+1; }



333

25  void showContents() const; (X5 wIORESDIN LA R
26 // StackCharB!A T 10 EIR(ET DIcOHDEEEEE
27 void reset() { top = -1; } ABvDEZECILY

28  void resize(int size); AIVvIOREEEE
29  bool isEmpty() const { return (top < 0); }

30 void pushdown(char c); LR, M DGR IIBTERLE
31  char popup();

32 };

33

34 /] staticZEDIHE —————————mmmmmm e
35 1nt StackChar: :numOfInstances = 0;

36 D5 AEBRDHN CTstaticlBBIFEMITFICITD
37 // FEIAVI+ZDY -

[Tl
1T
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38 StackChar: :StackChar(int size)
/] TOA))ERIAVI RS ODIESD

39 : id(numOfInstances++), size(size), top(-1)
40 A

41  element = new charl[size];

42 }

43

44 StackChar::StackChar(const StackChar& stack)

// JE—AVX+ZOH5
45 . 1id(numOfInstances++), size(stack.size),

top(stack.top)

46 {
47  element = new char[stack.sizel;
48 memcpy (element, stack.element, stack.size);
49 } I\ =& RIECSIC O E —
50
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51 StackChar::StackChar(const std::string& str)
52 : 1d(numOfInstances++), size(str.length()),
top(str.length()-1)
53 {
54  element = new char[size];
55 for (int i=0; i<str.length(); i++)

56 element[i] = strlil;

57 }

58

59 StackChar::StackChar(int size, const std::string& str)

60 . 1id(numOfInstances++), size(size),
top(str.length()-1)

61 {

62 element = new charl[size];

63 for (int i=0; i<str.length(); i++)
64 element[i] = strl[i];

65 }



66
67 // ATIIDDOBEHRERBHITDIHOBEEEE -
68 void StackChar: :showContents() const

/] ATV DODOABERMN

69 {

70 std::cout << "stack_of_char(id=" << id << ",6size=" <
71 << topt+l << " elements as follows:" << std:
72  std::cout << " [Bottom] ";

73  for (int i=0; i<=top; i++)

74 std::cout << element[i] << " ";

75 std::cout << "<--" << std::endl;

76 }

77’
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78 // StackCharBA T I 1D +EIR(FI SICOHDREEEF ————-——--

79 void StackChar::resize(int size)

80 {

31
32

33
34
35
36
37
38
39
90
91

if (top >= size) {
std::cout << "insufficient stack size"
<< std::endl;
exit(1);
¥
char* temp = new char[size];
memcpy (temp, element, top+1);/\1 RAZFIEES(C IE—
delete[] element;
this—->size = size;

element = temp;
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92 void StackChar: :pushdown(char c) // pushdowniR{E
93 {
94 if (++top >= size) {

95 this->resize(size+10) ;
9%
97 element[top] = c;
98 }
99
100 char StackChar: :popup() // popupi®R{E
101 {
102  if (top < 0) {
103 std::cout << "popup from empty stack"
<< std::endl;
104 exit(1);
105 }

106 return element[top--];



107 }

[motoki@x205a]$

e COVI LD I 7ElmiBHOBES & X L IZHl

[motoki@x205a]$ cat -n useStackChar_ver2.cpp

1
2

© 00 N O O b W

10
11

/* "StackChar_ver2.h"DOF A
/* (1) XFINE1EGEH A ENE XTIV =

/¥ (2)TIAIVSTV RS0 5 ORI
/¥ (3)AE—VX SO 5DFIE

#include <iostream>
#include <string>
#include "StackChar ver2.h"

using namespace std;

int main(void)

339

LW CTRER LT

BB +/



340
12 {
13  StackChar stackA(100);
14  string s;
15
16 cout << "Input a string: ";
17 cin >> s;
18 for (int i=0; i < s.length(); ++i)

19 stackA.pushdown(s[i]) ;

20 for (int i=0; !stackA.isEmpty(); ++i)

21 s[i] = stackA.popup();

22  cout << "Reversed string: " << s << endl;
23 cout << "-—-=" << endl;

24

25  StackChar stackB; //FT ALV OSDORIAE
26  StackChar stack[3]; //T ALV S OS5 DOFAE
27  for (int i=0; i<3; ++i) {
28 for (int k=0; k<=i; ++k)




29
30
31
32
33
34
35
36
37
38

39
40

41
42
43

341
stack[i] .pushdown(’*’);
t
stackB.showContents () ;
for (int i=0; i<3; ++1i)
stack[i] .showContents();
cout << "—-—--" << endl;

cout << "s = \"" << 5 << "\"" << endl;

StackChar stackC(s);

StackChar stackD(stackC) ;
//AE—IV XS D5 DN

stackD.pushdown(’*’) ;
StackChar stackE = stackD;
//JE—AV IS OSDOFA?

stackE.popup();
stackE.pushdown (’#7) ;
stackC.showContents () ;



342

44  stackD.showContents();
45  stackE.showContents();

46 cout << "-—-=" << endl;

47

48  cout << "HERIMN/zStackChar 1T VXV XE ="

49 << StackChar: :getNumOfInstances() << endl;
50 } T [. ] TIFTLL)

[motoki@x205a]$ g++ useStackChar_ver2.cpp

[motoki@x205al$ ./a.out
Input a string: abc123

Reversed string: 321cba

stack_of_char(id=1,size=100) has O elements as follows:

[Bottom] <--
stack_of_char(id=2,size=100) has 1 elements as follows:

[Bottom] * <--
stack_of_char(id=3,size=100) has 2 elements as follows:



343

[Bottom] * * <—-—

stack_of_char(id=4,size=100) has 3 elements as follows:
[Bottom] * * * <—-—

s = "321cba"

stack_of_char(id=5,size=6) has 6 elements as follows:
[Bottom] 3 2 1 ¢ b a <--

stack_of_char(id=6,size=16) has 7 elements as follows:
[Bottom] 3 2 1 ¢ b a * <--

stack_of_char(id=7,size=16) has 7 elements as follows:
[Bottom] 3 2 1 ¢ b a # <--

EREN/cStackChar TV XSOV XE = 8

[motoki@x205a]$
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34— T 71 ILDOREB

DS XDk & EEEBD T B

EEURO S XIIYKENREIT SagEEEH 5,

lzic. Z<DFEA.
O BRX VDB DR OARR / FEUARDHINE+2.
O OS5 XNEEER (e.g. X V/\BEEDOAAEER) &= RDHNEMRILN

= DS REEETE T 7 IV ERBRT B
e IS ZDHIEERE BEEE Y — X T 7 1L L THBITAE

BEMI(C (S,



345

o DS ADBRA Y\ &sEih UTT

class OS5 X4 {

(X /\(DEC)

+;

EVDBER 1EE .

0inlineBE I BAIXV/NBEHOER. KO
o CNHSICEEE L et

EFHhEMBAANVST T r1)U DS RX%E.h EEBT D,
%@l@\
OCKRDAMAICIRER T, TREIX Y FEANTH S,

O B
(e

O

TYOII—RUEEEE TEBREZ] NDIYV/ITILIS—

F1Z0\



= TYVDI—FEH—FEVWDSERFEICRED T,
FIZ(ERDERICD 5 X% h &EERT Do

#ifndef _ Class DS X%
#define __ Class |95 X3
(DS XAEEREH)

#endif

o FEEDAVYHS I71)L DS X%
O XVNEBOHNLIES

O #include (S5 X%).h

h [EEEINE0

(R inlineFA¥IIT S XE.h DHICAND).
O BRI Y NEBA DR RE.

FDERRNSMD T 7TV DS XA cpp ZEBRT D,

ZU T FRORERTFTDIZHIC. OXYEZEANTH S,
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CDIRILT 7 1 IVIBRD D 5 X 7= #l]

19 BRI

e DS ANHDY—XTPAIJVET .

#include US> X%&
&9 B,

o —RT7)L [DSXB.cop BEELTIVITIL

.h

N\

347



E=H3. 7 (charBET— I RNABD XS v D BB 3E:

L&KM 3.6 C5 X Tz StackChar ver2.h &
{I#kaB StackChar.h & 3E3RHP StackChar.cpp M2 DRk

[motoki©x205a]$ cat —n StackChar.h
/* [charBY5T—SOMWABDXSIVD | ZATIITDRDOSX */

1
2
3
4
5

6
7
3
9

10
11
12
13

/* StackChar D{TERER

#ifndef __ Class_StackChar

#define __ Class_StackChar
#include <string>

class StackChar {

348

L\Ih
Al
\]
N

Lzl

*

static int numOfInstances;//CMNFE TICHER LTz StackCha

const int id; /] TRV XCEBDiIdE

S

char* element; // XS vVOEEBADRTIS

int size; /] AIVIODRE



14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29

349

int top; /] AFVDDtopBREIRTF I SEIFIZE...
public:
explicit StackChar(int size = 100); // XIVIRE=s
// (T 24)L1...
StackChar (const StackChar& stack); // JE—I2VX|~.
StackChar (const std::string& str);//BIEDOXF5= X...
StackChar (int size, // BEMsizeDX..
const std::string& str); // ZCICBIEDX.
“StackChar() { deletel] element; }
// ATI1D K~ (EUL(EStackChar U S X)) DIEH=ER. ..
static int getNumOfInstances() {
return numOfInstances; }
// CNETICERUTZStackChar 1>V X..
int getId() const { return id; } /] R
int getSize() const { return size; } /] X.
int getNumOfElements() const { return top+1l; }//X75.
void showContents() const; /] X.
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30 // StackCharBATI 1D ~EBIET DIHDEEES

31 void reset() { top = -1; % /] REwW
32 void resize(int size): /] R3IFwvY
33 bool isEmpty() const { return (top < 0); } // X5Zw.
34 void pushdown(char c); // pushdc
35  char popup(); // popup
36 I;

37

38 #endif

[motoki@x205al$ cat —-n StackChar.cpp
1 /% TcharB!5—9MADIRIVI | ATITORDISR */
2 /* StackChar (DEEEF *
3
4 #include <iostream>

5 #include <string>
6 #include <cstdlib> // for exit()
7 #include <cstring> // for memcpy()



10
11
12
13
14
15
16
17
18
19
20
21
22
23
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#include "StackChar.h'
using namespace std;

// staticZEOYEAY -

int StackChar: :numOfInstances = O;

/) BEIAVZIRSHS ——mmmemeeeeeee e
StackChar: :StackChar(int size) /] AV RE=siz

// (FZI#4IL=aV...
id(numOfInstances++), size(size), top(-1)
{
element = new char[size];
+
StackChar: :StackChar(const StackChar& stack) // .
id (numOfInstances++), size(stack.size),

top(stack.top)
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24 {
25  element = new char[stack.size];
26  memcpy(element, stack.element, stack.size);

27 }

28

29 StackChar::StackChar(const string& str) //BIEF%=..

30 : 1d(numOfInstances++), size(str.length()),
top(str.length()-1)

31 {

32 element = new char[size];
33 for (int i=0; i<str.length(); i++)

34 element[i] = strlil;

35 }

36

37 StackChar::StackChar(int size, //BEMsizeDX...
38 const string& str)//<TC(CHIBD.

39 . 1id(numOfInstances++), size(size),



40
41
42
43
44
45
46
47
48
49

50
51
52
53
54

{

¥

element = new char[size];

353

top(str.length()-1)

for (int i=0; i<str.length(); i++)

element [i] = str[i];

/] FTI1TD ~DERERE T BHDEME ——————-————

void StackChar: :showContents() const /] A
{

cout << "stack_of_char(id=" << id << ", K size="

<< size << ") has "
<< toptl << " elements as follows:" << endl;
cout << " [Bottom] ";
for (int i=0; i<=top; i++)
cout << element[i] << " ";

cout << "<--" << endl;
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55 }

56

57 // StackCharB!ATI1TD EIRIEIT SIEOHDEBEE —————-—--
58 void StackChar::resize(int size) /] A
59 {

60 if (top >= size) {

61 cout << "insufficient stack size" << endl;

62 exit(1);

63 }

64  charx temp = new char[size]l;

65 memcpy(temp, element, top+1);

66 deletel] element;

67 this->size = size;

68 element = temp;

69 }

70

71 void StackChar: :pushdown(char c) // Pt
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72 A
73 if (++top >= size) A

74 this->resize(size+10);
75 }
76  element[top] = c;
7T}
78
79 char StackChar: :popup() /] 1
80 {
81 if (top < 0) {
32 cout << "popup from empty stack" << endl;
83 exit(1);
84 }
85  return element[top--];
86 }
[motoki@x205a]$

cNIcEU T,




e COVI DI VEHlmiBHORES =
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E&H13.6 DIZE (> THAL A

[motoki@x205a]$ cat -n useStackChar.cpp
/* "StackChar_ver3.h, StackChar_ver3.cpp"MDF]AH!

1
2

© 00 N O O & W

10
11
12
13

/* (1) Xz 1{EzER A HENE X T v %&

/x (2)FTAIRTVZ S0 5 ORIE
/* (3)IE—TIVX SO DFIE

#include <iostream>
#include <string>

include "StackChar.h"
using namespace std;

int main(void)

{
StackChar stackA(100):

LW CTRER LT

=7 */



14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

string s,

cout << "Input a string: ";

cin >> s;

for (int i=0; i < s.length(); ++i)
stackA.pushdown(s[i]);

for (int i=0; !stackA.isEmpty(); ++i)
s[i] = stackA.popup();

cout << "Reversed string: " << s << endl;

cout << "-—--=" << endl;

StackChar stackB; //FT ALV ESOSIDFIFE
StackChar stack[3]; //FT ALV RSO SIDFIFE

for (int i=0; i<3; ++i) {
for (int k=0; k<=i; ++k)
stack[i] .pushdown(’*’);
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31
32
33
34
35
36
37
38

39
40

41
42
43
44
45

358
stackB.showContents () ;
for (int i=0; i<3; ++1i)
stack[i] .showContents();
cout << "—-—--" << endl;

cout << "s = " << g << "' << endl;

StackChar stackC(s);

StackChar stackD(stackC);
//IJE—AV RSO S5 DRI

stackD.pushdown(’*’) ;
StackChar stackE = stackD;
//JE—AV IS OSDORFA?

stackE.popup();

stackE.pushdown (’#7) ;
stackC.showContents();
stackD.showContents () ;
stackE.showContents () ;



46 cout << "-—-" <K< endl;

47

48  cout << "dE BRI N/cStackChar 1TV XS VXE =
49 << StackChar: :getNumOfInstances() << endl;
50 }

[motoki@x205a]$ g++ useStackChar.cpp StackChar.cpp

[motoki@x205al$ ./a.out
Input a string: abc123

Reversed string: 321cba
stack_of_char(id=1,size=100) has
[Bottom] <--
stack_of_char(id=2,size=100) has
[Bottom] * <--—
stack_of_char(id=3,size=100) has
[Bottom] * *x <-—-
stack_of_char(id=4,size=100) has

elements

elements

elements

elements

asS

asS

asS

asS

follows:

follows:

follows:

follows:

359



[Bottom] *

s = "321cba"

stack_of_char(id=5,size=6) has 6 elements as follows:

[Bottom] 3 2

stack_of_char(id=6,size=16) has 7 elements as follows:

[Bottom] 3 2

stack_of_char(id=7,size=16) has 7 elements as follows:

[Bottom] 3 2

[motoki@x205a]$

*

1

1

1

<__

C

C

C

b a <-—-

b a *x <--

b a # <—-

RN 3EN/cStackChar 1TV XS XE = 8
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3—95 Y\meot_%/\:% g_t(VD)

classE5,struct ES DK

NS NY I RO 7E@(F T IO M) ZEED I 2o,
CH++4+EETIRERATI U ~OREG / HETRE EH RO DS

class SR {

(X \DESR)
’s
€ U <3,
struct (OS5 XH {
(X /\DEEIR)
’s

_  C.

° |_>( VINDEER ] DEERE. FEDHETATI T O RDOBHRX /N (e.g.
— 5 ,EE) Ot & WATZED, (CEHEBEEOENDILR)




o XV/\DEBHF /FERFEICEAL T |

O F—J—FMstruct DIZT(E X V/NIIIREIZFE,
F—T—FMNclassDIHTIEX V/NIRBIZERF,

O TXINDERR | BBIC

—7.

private: ELVDET — [CNBABEOXV/NIIERRE L T,
public: EVWDEE — [TCNBEDX /NS Lo

o XV/\DEEICstaticBERIFMIVTULINIEEL |

FDOXAIVNIDSIEEHTH

DS IANTIE Do RA:

O FRIX YV NEHOHHE (&

DS AEBZDNCTstaticlBEiFENITFIC

F—AS8 DS R3E

EVDETIT Do

5

I X Y INE

BINBFFHIA /& L TRDN,
XV EVWDHEBITERT,

YIHAfEZE R I 0
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o BFEIX Y/ \DECIMICEAL T

OEBDEREXYNUZR{...} OF

HCEVEIZE.

[EEX(C inlineBETINCEDOE U TUEEIND,

O TORIATRITEXVINIUX ...} ODRICEVIZEA.
BEHERIIA VNI {...} DAHTITD,

ZDERDOEE RS

D= XA

(X VB
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A~ DH5 .

ATI T ROBRAYNELT
OV RSO EHENS BERLEE OBMERETE S,
(AT 15 ~OIERE)

e AT I T U RERDERICEFNIICIFUOLHI NS,

e IS U DEHAIG DS XE THS,

o ETEZNIRIC TEDEDEY | DERDCIFAIESHVE0N,

e 7TIITDRAD T—5 XV \OYIERE (&,
BE#ERER & BIBIEAR(ADA(C...

AN (FEREERI ), ... ...
BU. XN A TITDRTHIES ICIEIRDFETIERE,
AXVNRB (OIS DIADES|EF)
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e B HLLDOIVRNSHA ... TTAIIRIVRRSDS
PHEREDIEENIVWEZE ICBERICIFEUOE I NS

e 5SIHMALEBENIVISDS
T IAILETE
[BIEDE - IV SOIRKRSATI O DR ]
EVVDOBIZE(CfHIDN D,

CO BIZBEILHIZVIEE — BEHES DHIC explicit{Z8iF

e 1IE—IXKSOH
. AIDSXDAIT VRV ZEIE— U CHIHEZITDOED
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FTASDS

ZTITORDBHRXAVNNELT

TARS O EHEEND FHEEE OBRBEAETE 5,
(T2 10 MEBRDEIRRK,
e.g. E—THEIH S HELR U I iBIZ D FE)

e JOvORTEFEDBRICHEMICHFULIND,

e TAKSUHDEHAIL DS X% THB,

o ETEZNERIC TEDEDEY | DERDCIFFIESHVE0N,



