6|/ X 511%0)972&%\ ),f‘lb\*/
61h7X SNETDDSIATES

BIZIEL . HFI3.7TCTEZELIC
[charBl57—S9ZERET ST VI | MDD S X StackChar
[CHELILIZDOSXELT
[double BT —HEEBRETDHIAIVI | DDUSXR
R LUTIZVEE . B,
O BEZE®D StackChar.h, StackChar.cpp &ULVDI— RHDM
[char | ZHEMIFYIC [double] [CETX.
O MEBLHBZDUMZ S
IZITTRUL, JZfZ.
COBDIEEZZEDIRIT EABNICELC I—RNZHTETBIDT,
O DS R ZTEERIT SRHEDER.
O RFIT 50— ROER
OCIRTFEEE (EBEFETOI—RICHUTITOHRENRD D)




=

O COVDTEEBAZESHEL.

O AREMICRAU I—FRZ1DICETEHLETS
Jchlc. C+4+F58CTId.

K’oO>T—IDEEFE/I\SA—FILUED S XAERE
MNCTZE Do




Fle. 1 (‘DT —IDEZE /SIS A—F{LLEXTVD) HI3.TD
[charBl57—SZEBERET DI VI ] MU SX StackChar
[CHULT,
FEIDIERT—IDEDOEBRZE/INSAXA—51L
LTESNEIS REBOBIERICRS, (CCT. FO5S LR TE
(& StackChar.h, StackChar.cpp MODEFELELEERERIT, )

GEE RIS, ISSA—IRFDISIEBETOBE .
ANYS T 71 )LDORICERTFEZOH S DHERE,
ZDIER

Bl 2 (F1EBREB Stack.h &EIKFR Stack.cpp [CAHFTTE.
I_g++ -c Stack.cpp] [CKDTHIZRS Stack.o [F/ 15K —
SNETTOSADOAVN\BEECGRSET I, EBRICRIALTZL
Stack<char> FD X V/\EHEFTITE0\,

— U VDMEIC | ‘Stack<char>::Stack(int)’ (CXT B
L ERINTUVWEVERTYI ] LUV IZEDIS— )




[motoki@x205a]$ cat -n Stack.h
/¥ THIRST—9DBZE/SSAXA—9UICRBIVI 1A TIT */

1

2 /x DMNIS X Stack DITERER

0 N O O & W

10
11
12

#ifndef = Class Stack
#define __ Class Stack

304

*/

VRICEELS EBNE/NSA—S TYPE ZE D &E=HATR

template<typename TYPE>

class Stack { (Z(X char > TYPE & (L\DE

=P IVANT 3 A Rl )

{EAMBI: Stack<char>, Stack<double>,

T
[ charBVZBERETDIXIIVI | DU X

static int numOfInstances;

// CNETICHER U Stack<TYPE>
/] 1R ZDEE

const int id; /] TR VXICE

1

S id 2

=)

TYPEx element; // X5 wOEEHADNR-T S

int size; /] AIVIODRE



13

14
15

16
17

18
19

20
21

22

int top; /] R YVIDtopBRZRIFI D
// BEAERDES

public:
explicit Stack(int size = 100); // RIVIBE=size
// EUTHHE, (774U
// DAVXESDO5DEEE)

Stack(const Stack<TYPE>& stack); //JE—I2VXKS...

StackChar.h AR DEEAEICHEE
Y| StackChar(const std::string& str);

Stack(const TYPE al], const int arraySize);

// BIEDESBRE

[/ R YD AN TYIHRAE

StackChar.h PR DOEEAECHEZ
Y| StackChar(int size, const std::string& str);

Stack(int size, const TYPE all, //BEMsizeDXH
const int arraySize); //WOEBERL
// T ICR|IBDEHIERZE AN THYIRRL
“Stack() { deletel] element; }




23

24

25

26
27
28

29
30
31
32
33

34

306

// ZTT T (ELLIEStack<TYPE> T 5 X F1A)
// DIERZ =T D726 DEEEES
static int getNumOfInstances() A

return numOfInstances; }

// CNFETICER LT Stack<TYPE>

/] AU RI D IADEEZERT

int getId() const { return id; } //XIVIDid&E=...

int getSize() const { return size; } //XOIVIBE...
int getNumOfElements() const { return top+l; }

[/ AT VIORNNERH ...
void showContents() const; [/ AV DD R=ZE /]
// Stack<TYPE>BUIAT I 1D ~ZBRIFT SIcOHDEEEF
void reset() { top = -1; } /] RV DEZE(CT D
void resize(int size); /] A3 VDOREZEELEH
bool isEmpty() const { return (top < 0); } //X~H

/] YV DO DRZENGDH
void pushdown(TYPE ele); // pushdownIE{F




3807

35 TYPE popup(Q); // popupiR{E
36 };

37

383

39 //====================================================:
40 /* TI/’OST—HIDNBZE/INSA—HBLEXBIVD 1 ATIT */

41 /*x DRMDIT SR Stack NDEEH */

42

43 #include <iostream>

44 #include <typeinfo> <typeid ) HEFZHEONDT...

45 #include <cstdlib> // for exit()

46 #include <cstring> // for memcpy()

47 //#include "Stack.h" <« EEEEEAVI T 71 J)LFRICANTE
48 //using namespace std;

49 1 BRIEFADST VDI —EINSAEEENRHSDT...




50
51
52
53
54
55

56
57

58
59
60
61

308

// staticZ¥OEY - .
template<typename TYPE>

int Stack<TYPE>: :numOfInstances = 0;

V=4 - I D A S L L R —

template<typename TYPE> [/ RV IORE=size& L
// CHRRIE (D 4L
Stack<TYPE>::Stack(int size) //AXALSOHDEEIE)

. id(numOfInstances++), size(size),
top(-1)

element = new TYPE[size];



62
63
64

65
66
67

68
69

309

template<typename TYPE> //AJE—AVIASDS

Stack<TYPE>: :Stack(const <TYPE>& stack)

id (numOfInstances++), size(stack.size),
top(stack.top)
{
element = new TYPE[stack.size];
memcpy (element, stack.element,
sizeof (TYPE) *stack.size) ;
h



810

StackChar.h ANOXDOREEICAHEY
Y| StackChar(const std::string& str);

70 template<typename TYPE> //8 | BDESER=

[/ X5 T AN THIERL
71 Stack<TYPE>::Stack(const TYPE all,
const int arraySize)

72 : id(numOfInstances++), size(arraySize),

top(arraySize-1)

73 {

74  element = new TYPE[size];

75 for (int i=0; i<arraySize; i++)
76 element[i] = alil;

77 }

78




79

30
31
32

33
34
35
36
37
38
39
90
91

311

StackChar.h N>R DOEEAECHEZ
Y| StackChar(int size, const std::string& str);

template<typename TYPE> //BEMNsize DX v D EE,

//EMERLU. EC(CHIED
Stack<TYPE>::Stack(int size, //BEBHIEZR%Z AN THIEA(L

const TYPE al[], const int arraySize)
. id(numOfInstances++), size(size),
top(arraySize-1)
{
element = new TYPE[size];
for (int i=0; i<arraySize; i++)
element [i] = al[il;
by
/] FTITH - ONERE RS B 128 DRIMEE -

template<typename TYPE> /] RV IDARBZERT

void Stack<TYPE>: :showContents() const
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92 {

StackChar.cpp W@ZJ’?@?‘T(U‘E”:‘?
| cout << "stack of char".

93 std::cout << "stack_of_" << typeid(TYPE). name()

T
typeid) ... BIBOBIEHRERI AT I IO~
A@%ﬁ@ﬁ&?%ﬁ%%
name() ... type_info S XAMDX >/ \FEH

typeid (TYPE) .name ()
. ROKICTYPE(CEIZ TSN /e T — 5 H
o RI XFH (MERICHE)

94 << "(id=" << id << ", size=" << size

95 << ") has " << toptl << " elements as follows:"
<< std::endl;

96 std::cout << " [Bottom] ";

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

o8 std::cout << element[i] << " ";

99 std::cout << "<--" << std::endl;
100



101
102
103
104
105
106
107

108
109
110
111
112
113
114
115
116

313

/] <TYPESBIA T I1H EBIET DICOHDEEE ————————--
template<typename TYPE> /I AV REEZH

void Stack<TYPE>: :resize(int size)

{

if (top >= size) {
std::cout << "insufficient stack size"
<< std::endl;
exit(1);
+
TYPE* temp = new TYPE[size];
memcpy (temp, element, sizeof (TYPE)x*(top+1));
delete[] element;
this->size = size;

element = temp;



117
118
119
120
121
122
123
124
125
126
127
128
129
130

131
132

template<typename TYPE>

314

/ /pushdown I&{E

void Stack<TYPE>::pushdown(TYPE ele)

{
if (++top >= size) A
this->resize(size+10);

¥
element [top] = ele;

¥

template<typename TYPE>
TYPE Stack<TYPE>: :popup()
{

if (top < 0) {

/ /popup IR{E

std::cout << "popup from empty stack"

exit(1);

<< std::endl;



815

133 return element[top--];
134 }
135
136 #endif
[motoki@x205a]$

e /SIS A—HFETNIS X Stack R EDERICERINTULNL .
ROWKIETOT S L EES CEETES,
[motoki@x205a]$ cat -n useStackDouble.cpp
1 /* ¥VMICER I NI S X Stack.h DOF|AH */
2 /* (1)EEFIADdouble BT —S 5%
RV OERVWTRELUZELET +/

3 /% (2)FTHW TV S5 5ORIE «/
4 /x (3)AE—JIVX S O5DOFIE */
8]

6 #include <iostream>
7 #include "Stack.h"



816
3 using namespace std;
9
10 int main(void)
11 {
12  Stack<double> stackA(100);
13 double al[b] = {1.1, 2.2, 3.3, 4.4, 5.5};
14
15 for (int i=0; i < 5; ++1i)

16 stackA.pushdown(al[i]);
17  for (int i=0; !stackA.isEmpty(); ++i)
18 al[i]l = stackA.popup();

19  cout << "Reversed data sequence a = ( ";
20 for (int i=0; i<b; ++i)

21 cout << ali] << " ",
22 cout << ")" << endl << "---" << endl;
23

24  Stack<double> stackB; //FT ALV RSO SRIE




25
26
27
28
29
30
31
32
33
34
35
36

37
38

817

Stack<double> stack[3]; //FT 74OV~ OSF..

for (int i=0; i<3; ++i) {
for (int k=0; k<=i; ++k)

stack[i] .pushdown(99.99) ;

t

stackB.showContents() ;

for (int i=0; i<3; ++i)
stack[i] .showContents() ;

cout << "-—--" << endl;

Stack<double> stackC(a, sizeof(a)/sizeof (double));
Stack<double> stackD(stackC); //JE—1VXk
// =05 DNFE

stackD.pushdown(1.0/0.0);
Stack<double> stackE = stackD; //JE—11V Xk~
//=Z DDA




39
40
41
42
43
44
45
46
47

48 }

818
stackE.popup() ;
stackE.pushdown(0.0/0.0);
stackC.showContents () ;
stackD.showContents () ;
stackE.showContents () ;
cout << "—---" << endl;

cout << "SR I N/ Stack<double>T VXA =
<< Stack<double>::getNumOfInstances()
<< endl;

[motoki@x205a]$ g++ useStackDouble.cpp
[motoki@x205a]$ ./a.out
Reversed data sequence a = ( 5.5 4.4 3.3 2.2 1.1 )

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



819

stack_of_d(id=2,size=100) has 1 elements as follows:
[Bottom] 99.99 <--
stack_of_d(id=3,size=100) has 2 elements as follows:
[Bottom] 99.99 99.99 <--
stack_of_d(id=4,size=100) has 3 elements as follows:
[Bottom] 99.99 99.99 99.99 <--
stack_of_d(id=5,size=5) has 5 elements as follows:
[Bottom] 5.5 4.4 3.3 2.2 1.1 <--
stack_of_d(id=6,size=15) has 6 elements as follows:
[Bottom] 5.5 4.4 3.3 2.2 1.1 inf <--
stack_of_d(id=7,size=15) has 6 elements as follows:
[Bottom] 5.5 4.4 3.3 2.2 1.1 -nan <--
ER E N/ Stack<double>T VXSV XE = 8
[motoki@x205a]$

T




IRNSAXA=FNEDERL .

A

I BRD/IIS X =T EDERE (EIR1b,instantiation)

ST AV TILBCBAEESERD T
. SEEMELESTEEEISNE,

INSA—INETOEFIEHVN L O5S= 5% —fRIC

WHR OS5 S= V5 (I 1RY v O FO5S= UH)

t [|¥/3‘\‘o

320
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(iR, ED U CEMAKREFE ERFZE R (FT2VES) AIXE
FDFEI6.1 TIEEREEE EEBF = (T T
Stack<char>, Stack<double>t UL\DBIR{bLZEITOSHERI(L.

—> REKHED I— K Stack.cpp DHEREIC TN 1917&EML THIFIE,
Stack.cpp DI V/ITILFER TH S Stack.o OIS
O BIRMERIND I— RIEZIFTTEL,
O Stack<char>MD XA V/\EEOEITI—RE
& Stack<double>MD X V/N\BEFDOEITI—FE
SENBIRRICED,

template int Stack<char>::num(fInstances;
template Stack<char>::Stack(int size);
template Stack<char>::Stack(const Stack<char>& stack);
template Stack<char>::Stack(const char al],

const int arraySize);
template Stack<char>::Stack(int size, const char all,



template
template
template
template

template
template
template
template

template

template
template
template
template

volid Stack<char>:
vold Stack<char>:
volid Stack<char>:
char Stack<char>:

322

const int arraySize);

:showContents () const;
:resize(int size);
:pushdown (char ele);

:popup () ;

int Stack<double>: :num0OfInstances;
Stack<double>: :Stack(int size);

Stack<double>: :Stack(const Stack<double>& stack)
Stack<double>: :Stack(const double al],

const int arraySize);

Stack<double>: :Stack(int size, const double al],

const int arraySize);

void Stack<double>: :showContents() const;
void Stack<double>::resize(int size);
void Stack<double>::pushdown(double ele);
double Stack<double>::popup() ;



323

JIRISX—INETDERDEX .

o —fiRIC. EEDIIRMUEIC

template < /AT X—F1EE, ..., INSX-—FEE >
EVDERZFATICLICLD, BEHND I7—58 | O MEEL
ZINSX—FETE D,

CCC. NS A=FEE ELTIRDEODEDDRFFINSD,

O typename |/\SX—H % T HBPERTI/IISKX—SH
O class /IS X—H5H CT—HBRRERT/INOAX—H
Oint /IS X—H5% CRBEHZRI/ISA—F

O typename /NS X—HHE = [T I EDT—5FEHF
O class NDX—HH = T IAILEDT—FEH
Cint NS X—=HH = [T I EOEESUE




324

INSA—INETDOSAERICEHT IR :

o ISSA—BIFRENIOSR(TVTIL—FRISXEULLEOSRFTUT
L—kREWVWD)ERBLIZVWEEG., BER{IELIZDS X%

DS B INSA=9EBRE, ..., I\SAXA—F1EE>
EVWDHETERYT,

o —fZIC. NSAXA—INEDNISIAERZTOHGIE. NVFTT71)
DRCAFREBIZ (T THELK EERBEEND S HNEHETH Do

e T VTL—rIUOSRICTUVYFBEHZIEEITSCEETE S,

FDR, A
OINSA—HBIKELELVWITL Y RBEBBEIEELICIES (3.
ZFDNITLUYRBEBHBIEIETOHOERILOS IO TIL Y RE#IC
A
OCINSA—IIKELIZ DL Y RBEBHEIBELRBES (3.
_ ZDOILYVEFBEBIIBRIEOS AN I L Y RERICES,




o TV JL—KUOSXHNTE
Z. @ERINEIRILD S X|ICT—IEENMERIND,

325

S3N/c static FTT7—5 X V/NCEALT

Bz

3. H16.1 CESH
L T Stack<char> & Stack<double> MA|HINIDIES
& Stack<char> @) static T —9IXV/\THD

éht&amaazmgﬁmDEZE\

Stack<char>: :numOfInstances &

& Stack<double> D static T —IXVINTHD

Stack<double>: :numOf Instances

id?

(FRIDZEMEE & U THRERI N, BiR

EEMRDIITENBDCECED,

IO S X|ICHE LD
J

e REMUEZRI /IS A—5...
R /NS A —

L LTz 0\ 15

TVTL—ROSIAADEINAVNDE

8%(CH]

I TE D,




326

Bl6. 2 (REOEMEEF Tv T MeE R /5  BEsni/
SA=HTYPEICN U T NAFOEMEZ F 1v D 9 SHAEZ R X /C TYPE
RS DO SR&EE5I T TU— RIS XDEEHNERICTT,
[motoki@x205a]$ cat -n SafeArray.h

1

/* DRFOBMEEFIVI I 3KEEEmRICEI ] =12V X */

2 /x DURXRETBRR/ISKA—IFNET ISR SafeArray DIIHERED *

© 00 N O U1 b W

10
11
12
13

#ifndef ___Class_SafeArray
#define ___Class_SafeArray

template<typename TYPE>
class SafeArray A

TYPE* basePtr; //pointer to the 1st element
int size; //array size

public:
explicit SafeArray(int n=100); //create a Safe

SafeArray(const SafeArray<TYPE>& a); //copy construc



14
15
16
17

18
19
20
21
22
23

25
26
27

/ *
/ *

827

SafeArray(const TYPE al], int n); //copy a stand:
“SafeArray() { delete[] basePtr; }
int getSize() { return size; }

typedef TYPE* iterator;  « ANYIDERGEICHKZL
IFVWETT —SEDED IR
LB %S I B2

iterator begin() { return basePtr; } <

iterator end() { return basePtr + size; } <«
TYPE& operator[](int i); //range-checked element
SafeArray<TYPE>& operator=(const SafeArray<TYPE>& a)

RARET -

[(ARFOBMEEFIVI I SEEE R I 1 &1V X */
HIRETBIBR/IISA—INETISX SafeArray DEIREP *

28 #include <cassert>

29



828
30 template<typename TYPE> //create a SafeArray of size n
31 SafeArray<TYPE>::SafeArray(int n): size(n)
32 A
33 assert(n > 0);
34  basePtr = new TYPE[size];
35 assert(basePtr != 0);
36 }
37
38 template<typename TYPE> //copy constructor
39 SafeArray<TYPE>::SafeArray(const SafeArray<TYPE>& a)
40 {
41 size = a.size;
42  basePtr = new TYPE[size];
43  assert(basePtr != 0);
44  for (int 1i=0; i<size; ++i)
45 basePtr[i] = a.basePtrl[i];
46 }



47
43
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

template<typename TYPE>
SafeArray<TYPE>::SafeArray(const TYPE al], int n)

{

assert(n > 0);

size = n;

basePtr = new TYPE[sizel];

assert(basePtr != 0);

for (int i=0; i<size; ++1i)
basePtr[i] = alil;

template<typename TYPE>
TYPE& SafeArray<TYPE>::operator[] (int i)

{

assert (0<=i && i<size);
return basePtr[i];

329

//copy a standard array

//range-checked element



3830
64 }
65 RAANEEF =
66 template<typename TYPE> //assignment operator

67 SafeArray<TYPE>& SafeArray<TYPE>::
operator=(const SafeArray<TYPE>& a)

68 {
69 assert (a.size == size);
70 for (int 1i=0; i<size; ++i)
71 basePtr[i] = a.basePtrl[i];
72 return *this;
73 }
74
75 #endif
[motoki@x205a]$

cNIcEUTL

o Bl/SSA—INETNDT S X SafeArray M EDERICERINTLINIE .
RORIETOT S LEEL CEETE S,




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

1

© 00 N O O & W N

10
11
12
13
14
15

/] BYINSX—=BIRNEDD S X SafeArray = Fl)

#include <iostream>
#include <iomanip>
#include <string>
#include "SafeArray.h"
using namespace std;

void showContentsOf (string arrayName,

331

3L 72451

SafeArray<int> a);

int main()

{
SafeArray<int> a(10), b(10);

for (int i=0; i<a.getSize(); i++) {



16
17
18
19
20
21
22
23
24
25
26
27
28

29
30

ali] = i+10;
b[i] = ix*i;
t
showContents0f ("a", a);
showContents0Of ("b", b);
a = b;
cout << "a = b;" << endl;
cout << "==> "
showContents0f ("a", a);
t

332

ANEBEF =

void showContentsOf (string arrayName,

SafeArray<int> a)

cout << arrayName << ".size=" << a.getSize()

<< 1" 1"

b




333

31 << arrayName << "=(";
32 for (SafeArray<int>::
iterator p=a.begin(); p'!=a.end(); ++p)

33 cout << right << setw(4) << *p; REF
34 cout << ")" << endl;

35 }

T — IR ECRZ LILVE

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

[motoki@x205a]$
a.size=10, a=(
b.size=10, b=(
a = b;

==> a.size=10,
[motoki@x205a]$

./a.out

10
0

a=(

11
1

12
4

13
9

14 15 16 17 18 19)
16 25 36 49 64 81)

9O 16 25 36 49 64 81)



6—2

B/INS X =5 DR

334

e B =

— ER

EEDEHAICIENS T —IBOENZ /IS5 X

—’S"flﬁj%c t%t“%éo

BNSA=—SINEOBEH... 7VTLU—FEE, BT VT —

Fle. 3 (EESlEaz IE—T BB/ IS X —S{IZEE)
2DNDFT VL — B
O copy () ... TYPE2BUERFZ TYPEL BUECAI(CBREMU TCIE —
O print() ... TYPERYECRAIDERS| & 1]

ZER LM
[motoki@x205a]$

UM%z RICTRT,

cat —n useTemplateCopy.cpp

3 #include <iostream>

4 #include <iomanip>

1 // BISSX=F ST DB copyO) DES - G
2




© 00 N O O

10
11
12
13
14
15
16
17
18
19
20

835
#include <string>
using namespace std;

template<typename TYPE1l, typename TYPE2>
void copy(TYPE1l x[], TYPE2 y[], int size);

template<typename TYPE>
void print(string arrayName, TYPE x[], int size);

int main()

{
double alb] = {1.1, 2.2, 3.3, 4.4, 5.5}, b[5];
int m[5];

print("a", a, 5);

. :copy (b, a, 5); EES1TSY std AD copy)
B = E RN SBRNT S




21
22
23
24
25
26
27
28
29
30
31
32
33

¥

template<typename TYPE1l, typename TYPE2>
void copy(TYPE1l x[], TYPE2 y[], int size)

{

print("b", b, 5);

::copy(m, a, 5);
print("m", m, 5);

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

x[i] = y[i];

336
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34 template<typename TYPE>
35 void print(string arrayName, TYPE x[], int size)
36 {
37 cout << arrayName << "[" << gize << "] = {"
<< scientific << fixed;

38 for (int i=0; i<size-1; ++i)

39 cout << x[i] << ", ",
40 cout << x[size-1] << "}" << endl;
41 }

[motoki@x205al$ g++ useTemplateCopy.cpp
[motoki@x205al$ ./a.out

a
b
m

5
5.
£

= {1.100000, 2.200000, 3.300000, 4.400000, 5.500000}
= {1.100000, 2.200000, 3.300000, 4.400000, 5.500000}
=11, 2, 3, 4, 5}

[motoki@x205a]$



Fl6. 4 (2DNEHDOFEZERET DB/ X —F{(IEZREE)
F12.5 CERBLUCENZ /IS X—51LL. VL — ~EH

O swap() ... TYPERD 2 DNEHOHF % A

e ER UFEALUHIZERICTT,
[motoki@x205a]$ cat -n useTemplateSwap.cpp

1

O© 00 N O O b W N

10
11
12

// BURSA—STDOEE swap() DEE -

#include <iostream>
#include <cstring>
using namespace std;

template<typename TYPE>
void swap(TYPE& x, TYPE& y);

void swap(char* x, charx y);

int main()

A

365

338



13 {
14
15
16
17
18
19
20
21
22
23
24

25

26 }

27

339

int 1=1, j=22;

double a=33.3, b=444.4;

char stri[]="abcd", str2[]="1234";

\} std D swap ) ZEAHEREDNS RN T 726
rswap (i, j);

cout << "i=" << i << ", =" << j << endl;

::swap(a, b);
cout << "a=" <K a <<« ", b=" << b << endl;

::swap(strl, str2); 2D®Mswap() BEEZE @AM
=>3ET VL — FEABO L EET

cout << "gstrl=" << strl << ", str2=" << str2
<< endl;
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28 template<typename TYPE>
29 void swap(TYPE& x, TYPE& y)

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

{

¥

TYPE temp;

temp = X;

X =Y,
y = temp;

void swap(char* x, charx y)

{

~1

\ SES 1T S stdADmax ()

int maxLength = max(strlen(x), strlen(y));

char* temp = new char[maxLength+1];

strcpy(temp, x);
strepy(x, vy);
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45  strcpy(y, temp);
46  deletel] temp;
47 }
[motoki@x205a]$ g++ useTemplateSwap.cpp
[motoki@x205a]$ ./a.out
i=22, =1
a=444 .4, b=33.3
str1=1234, str2=abcd
[motoki@x205a]$

cc C

o —f%(C. ERAPBELENERN D oIk . RDIBICEBST
O BREBRZR T IRFvERITDIET VYT — B
Q@ BEWYLRY/ S A —IBETIVIRFvrvERIT DTV L — ~EH
@I FTFVTL—EAHETOEREDFEIRFIEIC KX SEE (2.116))
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63| ZEEFVTL—~>17T>J(STL)

CH+ERBICHFVTIE. BEF VY TL—rkZ7T 35U (STL) ORI,

O EENLE T —IBEP IV IV XL EEELEI-ROTYTIL—K
REEINTULT,

O ENSEHFSNECERICHINNTOISZ V7 EHSND,

STLOHFZIIRD 3EHEDER

¢ IVFT ... F—5 (B BRI BEHOANNZ TI T ~

e REF(1FL—5) - A VBIWMEATI T T
VT FRNETOT—SFERSEDR LIRS, ALEZIY
FFOEREFEICHKE LEWETEEET C L ETIECT S,
MBS 31— REZXFCIVTFOEESHETED, )

e PILTURL -  BESNEIVFFOTTO. EEN(THEDE)
BEFRE RT3,




Fle. 5 (REFERAVCEDERL) Fl2.870O55 4
use vectorType.cpp [CIRTLSED IR UIEDH T,

[vii]ll EVOBRRIB(IEFIOARD LIVICE

— REFEAVTEZTH®RX
(THR(3f512.8 Duse_vectorType.cpp MO DEELZHEFN)

[motoki@x205a]$

1

O© 00 N O O b W N

10
11

343

cat —n useSTL_vectorInt_iterator.cpp

// STLRADNT VL —kDS5X vector<int> &#|

#include <iostream>
#include <iomanip>
#include <vector>
using namespace std;

void showContentsOf (vector<int> v);

int main()

{

3L 72650




12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27 }

vector<int> v;

showContents0f (v) ;

for (int i=0; i<10; i++)
v.push_back(i);

showContentsOf (v) ;

for (int i=0; i<5; i++)

v.pop_back();

344

showContents0f (v) ; REF RYVDEZR
2 V| RBOEFRDRX
for (vector<int>::iterator p=v.begin(); |
p!=v.end(); p++)
XD *= *p; T
showContents0f (v) ; ROBZZIFI ERIC
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28
29 void showContentsOf (vector<int> v)

30 {

31 vector<int>::iterator p=v.begin();

32

33 cout << "EXRHI = " << v.size() << endl;
34 cout << "WB = (";

35 if (v.size() > 0)

36 cout << right << setw(2) << *(p++);
37 for ( ; p!=v.end(); p++)

38 cout << ", "<< right << setw(2) << *p;
39 cout << " )" << endl;

40 }

[motoki@x205al$ g++ useSTL_vectorInt_iterator.cpp
[motoki@x205al$ ./a.out

BRA =0

A = ()
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EFEH = 10
HNE

(
BRI =5
(
5

NE -
BRI =
Ny =(0, 1, 4, 9, 16)
[motoki@x205a]$

c < C\

e O5 S L 24~251TH MHEB3IH2.8 TIERDERICEBiR,
for (int i=0; i<v.size(); i++)
v[i] *= v[i];

RO RIVPEEAICBEBDRUATH S vii] EVDREDFREINIC
C ENERIND,




{516. 6 (0> F list<double>, 51 J>'J numeric)

& list<double> ...

DfER

BlE TR, ﬁ@%%’é WC. OVFF+D

347

WAMHGEG X ~Tdouble BT — S B & (REF

IB3ATIIDRDOS X,
& accumulate() ... 5}-1, IBE7Z )L X LDS1 TS numeric

T—IRBFEANICHKSTEVEE

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

1

© 00 N O O b W N

// STLRDNT VL —KkDO5X list<double> =#l

#include <iostream>
#include <iomanip>
#include <list>
#include <numeric>
using namespace std;

void showContentsOf (1list<double>& 1listD);

// for accumulate()

[

3L 7260



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

22
23

int main()

{

double al[b] = {3.3, 2.2,
list<double> z;

for (int i=0; i<b; ++i)

5.5, 1.1, 4.4};

3438

z.push_front(alil); <« |JUXFDFEERDER]ICEA
showContents0f (z) ;
z.sort(); “RmREFTF =BT/ NTOVBICTUEX
showContents0f (z) ;
(B1E|IBDIEITER)+
At (B2EIMDIETEROER)
) +(%3§I*&0)1E)
cout << "sum = " << accumulate(z.begin(),

z.end(), 0.0) << endl;



24 }
25

26 void showContentsO0f (list<double>& 1istD)

27 {

28  list<double>::iterator p=listD.begin();

29

30 cout << "EZEM
31  cout << "HNB

32 if (listD.size() > 0)

" << listD.size() << endl;

(n;

33 cout << *(p++);
34 for ( ; p'=listD.end(); p++)
35 cout << ", '"<< *p;

36 cout << " )" << endl;

37 }

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

[motoki@x205a]$
B =5

./a.out

349
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Ny = (4.4, 1.1, 5.5, 2.2, 3.3)

EE =5
N = (1.1, 2.2, 3.3, 4.4, 5.5 )
sum = 16.5

[motoki@x205a]$



316. 7 (0> 7 F map<string,int,less<string> >)
O (EM) DY T7 Jmap ... BEHLEBHRTO (BEERODT ST, ie.
AISHDOEMR £:K >V OXGER
ERTES {(x,(x))xeK}
ERIBDTTIVI O

=NMRAEL T,
BEATDNS AT UICBEDLIR LA = RIS
L/t_p);” /A(L—__l_\g_o

[motoki@x205a]$ cat -n useSTL_mapStringlnt.cpp
1 // STLAOTVYTL—KD3S X
// map<string,int,less<string> >Z&FIFHL Izl
2 // HBEIEANL, FEHFOBREIH=ZXRTI S
3
4 #include <iostream>

5 #include <iomanip>
6 #include <string>
7 #include <map>



38 using namespace std;

9

10 int main()
11 {

12

13
14
15
16

352

(string B, int B) L VWSO 2IBED T —5K5
EE1BREDNS VEICRIST 34TV 10 OB

2

map<string,int,less<string> > word_freq;

T

T

T

_-_-F_

F—ExHICHREE

AY

AT EHIRT 3 TS5 —

map<string,int,less<string> >::iterator p,

string word;

//BREATINSE

B RRICATUIBICword_freq EI(CEEER




17
18
19

20

21
22
23
24
25
26
27
28

29

cin >> word;

while (cin.good()) A

353

if (word[word.size()-1]==’,

|| word[word.size()-1]=="."

| | word[word.size()-1]==";"

| | word[word.size()-1]==’:")
word = word.substr(0,word.size()-1); <
if (word.size() == 0) HESEEO IV VEDRE

continue;

2

wordZx B 1 EBXR(CED2IBHZET

p = word_freq.find(word) ;

if (p !'= word_freq.end())

++(p—>second) ;

else J

< 2IEfHD 2/BEHNEZE
R 21840 (word, 1) &iE A

word_freq.insert (make_pair(word, 1));

cin >> word;

T //word_freq[word]=1;

2TE%H (word, 1) Z ¥ R (CHEBAY




30
31
32
33

34
35
36
37
38

39
40
41
42
43
44

354

//word_freqARICRRINTULDT— I &EXRT

cout << word_freq.size()

<< " distinct words appeared: " << endl;

int num = 0; <« 17

H

17

(7D U Tz 2 IR DB & (R

cout << n{ n;

p = word_freq.begin() ;

if (p!=word_freq.end()) { 2IEfHD 1 BEEHDE X
cout << setw(1l5) << p->first << ":"

<< setw(3) <<p->second;

++num; 2IBfHD 2 BB DER
++p;
by
for ( ; p != word_freq.end(); ++p, ++num) {
if (num >= 3) {
cout << "," << endl
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45 << M "

46 num = 0;
47 telse {
48 cout << ", "
49 }
50 cout << setw(15) << p->first << ":"
<< setw(3) <<p->second;
51 }
52 cout << " }" << endl;
53

54 //ATNIS—M&ESE TEN D TTH\RESR
56 if (!cin.eof())
56 cout << "Warning: input error." << endl;
57 }
[motoki@x205a]$ g++ useSTL_mapStringInt.cpp
[motoki@x205a]$ cat useSTL_mapStringInt.data
C++, invented at Bell labs by Bjarne Stroustrup in the mid-19¢
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is a powerful modern successor language to C. C++ adds to C 1
concept of class, a mechanism for providing user-defined types
also called abstract data types. C++ supports object-orientec
programming by these means and by providing inheritance and
runtime type binding.
[motoki@x205al$ ./a.out < useSTL_mapStringlnt.data
42 distinct words appeared:

{ Bell: 1, Bjarne: 1, C:
C++: 3, Stroustrup: 1, a:

abstract: 1, adds: 1, also:

and: 2, at: 1, binding:

by: 3, called: 1, class:

concept: 1, data: 1, for:

in: 1, inheritance: 1, invented:

is: 1, labs: 1, language:

means: 1, mechanism: 1, mid-1980s:

modern: 1, object-oriented: 1, of:



powerful:
runtime:
the:

type:

[motoki@x205a]$

»

programming:
successor:
these:

types:

»

N = = =

857
providing:
supports:
to:
user—-defined:
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Fl6. 8 (STL7Z)LTYU XLAWD£find () ,sort())
STL7ZI)ILOYXLDS1T S algorithm D
O find () BEEN &

<O sort () BERX

BRIl RICTRT,

[motoki@x205a]$ cat -n useSTL_algorithm.cpp
1 // STL7Z)JLIYUXLAD find(), sort() ZFAL A

#include <iostream>
#include <string>
#include <vector>
#include <algorithm>
using namespace std;

O© 00 N O O b W N

void showContentsOf (vector<string> wordSeq) ;
10
11 int main()



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

vector<string> wordSeq;

vector<string>::iterator where;

string word;

/IEEANTINSBEEZRR(CAT]

cin >> word;

while (cin.good()) A
wordSeq.push_back (word) ;

cin >> word;

}

L.

e

cout << " AJJEBEEA:" << endl;

showContentsOf (wordSeq) ;
cout << "—---" << endl;

359

IB(C wordSeq (CEEER

BHVACSI D =12

=(CIEM




27

28
29
30

31
32
33
34
35
36
37
38

//STL7Z LU XLAD find() Z=F|

360

(B 1, E 28| CIEESINEE) D
5IEIDT—9) &ERT,
OO TYIDEBEADRT VI ERT,

\5 (5

Vb oIOCEV->F25|8ONT YV IEERT,

53

where = find(wordSeq.begin(), wordSeq.end(),

cout << "ERFID\"C++\"LIFED 10E

cout << *where << " ";
cout << endl
<< n___n << endl;

//STL7Z )L X LAD sort () ZEHIFE
sort (wordSeq.begin(), wordSeq.end()) ;<

"C++") ;

5287 << endl;
for (int i=0 ; where!=wordSeq.end() && i<10;
++where,

++1)

FE(CA

BN

cout << "EEFEBDEEES " << endl;

showContentsOf (wordSeq) ;
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39 }

40

41 void showContentsOf (vector<string> wordSeq) {

42  int linelength = O;

43  for (vector<string>::iterator p=wordSeq.begin();
p'!=wordSeq.end(); ++p) {

44 if (lineLength+p->size()+1 >70) A
45 cout << endl;

46 linelLength = O;

47 }

48 cout << x*p << " "y

49 linelLength += p->size() + 1;

50 }

51 cout << endl;

52 }

[motoki@x205a]$ g++ useSTL_algorithm.cpp
[motoki@x205a]$ cat useSTL_mapStringlnt.data
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C++, invented at Bell labs by Bjarne Stroustrup in the mid-19¢
is a powerful modern successor language to C. C++ adds to C 1
concept of class, a mechanism for providing user-defined types
also called abstract data types. C++ supports object-orientec
programming by these means and by providing inheritance and
runtime type binding.
[motoki@x205al$ ./a.out < useSTL_mapStringlnt.data
ATIEEES:
C++, invented at Bell labs by Bjarne Stroustrup in the mid-19¢

a powerful modern successor language to C. C++ adds to C the ¢
of class, a mechanism for providing user-defined types, also ¢
abstract data types. C++ supports object-oriented programming
these means and by providing inheritance and runtime type binc

EMID"C++"BIED 108585 L BEED "C++,"&"C++"=XFIL/TzDT

C++ adds to C the concept of class, a mechanism
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BB OEEES:
Bell Bjarne C C++ C++ C++, C. Stroustrup a a abstract adds als

and at binding. by by by called class, concept data for in

inheritance invented is labs language means mechanism mid-193(
modern object-oriented of powerful programming providing prov:
runtime successor supports the the these to to type types, tyj

user—-defined
[motoki@x205a]$



