
����� �����	��
����
C �� ������� (Stack),

�	��� � � � ������� ���
, � �

google.com ����� �����  � ���

tsaiwn@magpie % cat -n stk.c
1  // stk.c
2  // 

�����! ��
static ?

3  //#define NELEMENT 99
4     enum{NELEMENT=99};     // better
5     static int data[NELEMENT];    // why static ?
6     static int stkptr = -1;
7  // 

��� �  ��"	�
8        void push(int);
9        int pop(void);
10        int top(void);
11  //////
12  void push(int x) {
13      stkptr++;
14      data[stkptr] = x;
15  }  
16  int top(void) {
17      return data[stkptr];
18  }
19  int pop(void) {
20      if(stkptr> -1) --stkptr;
21  }
22  int empty(void){ return (stkptr <= -1) ;}
23  int isfull(void){ return (stkptr >= NELEMENT-1);}

tsaiwn@magpie % 
tsaiwn@magpie % cat -n stkmain.c

1  // stkmain.c  --- 
�

stk.c ���#��� (Stack)
2  // gcc stkmain.c stk.c   ;  ./a.out
3  // 

�
: 

 � � stack 

�
?

4  // : 
�

stk.c � � file, function name
��


push2/pop2
5  // file � �$ " static , file �#� function ��� !
6  #include<stdio.h>
7  int main( ){
8     push(880);
9     push(770);
10     push(53);
11     while(!empty()){
12        printf("%d ", top( ) );
13        pop();
14     }
15     printf("\n");
16  }

tsaiwn@magpie % 
tsaiwn@magpie % gcc stkmain.c stk.c
tsaiwn@magpie % ./a.out
53 770 880 

tsaiwn@magpie % exit
exit

  611.
implement a STACK using an array and an integer




class � stack � data � function � !
�����	� 
���������	� � !

tsaiwn@magpie% cat -n mystk.cpp
1  //Object Oriented Programming features:
2  //  Encapsulation
3  //  Information hiding
4  //  Inheritance
5  //  Polymorphism
6  //
7  //
8  class MyStack{
9     public:
10        enum{NELEMENT=99};
11     private:
12        int data[NELEMENT];
13        int stkptr;
14     public:
15        MyStack(void){ stkptr= -1; }
16        void push(int);
17        int pop(void);
18        int top(void);
19        int empty(void){ return (stkptr <= -1) ;}
20        int isfull(void){ return (stkptr >= NELEMENT-1);}
21  };
22  
23  void MyStack::push(int x)
24  {
25      stkptr++;
26      data[stkptr] = x;
27  }  
28  inline int MyStack ::top(void)
29  {
30      return data[stkptr];
31  }
32  inline int MyStack ::pop(void)
33  {
34      if(stkptr> -1) --stkptr;
35  }
36  //
37  #include<iostream.h>
38  //#include<stack.h>
39  int main( ){
40     //stack <int> x;
41     MyStack x;
42     x.push(880);
43     x.push(770);
44     x.push(53);
45     while(!x.empty()){
46        cout << x.top();  x.pop();
47     }
48     cout << endl;
49  }
50  // ��� stack � ���	�	
���� �	� , ������ �����
51  // ����� � stack , ����� 
�� .h �	� , 
 .cpp �	�

tsaiwn@magpie% g++ mystk.cpp
tsaiwn@magpie% ./a.out
53770880
tsaiwn@magpie% exit

  612.
Encapsulate a Stack in C++ class




��� �����
: 

���
mystk2.h 

�
header file,	�
 ���� �

mystk2.cpp � ,�
, � � empty( ) isfull( ) 

�
.h ���� ,� � ���

class , � inline function. (� �
)

� , ����� � �
mystk2.cpp ��� #include "mystk2.h"��� � 	�
 � ����� ��� � #include "mystk2.h"

tsaiwn@magpie % cat -n mystk2.h
1  //mystk2.h
2  class MyStack{
3     public:
4        enum{NELEMENT=99};
5     private:
6        int data[NELEMENT];
7        int stkptr;
8     public:
9        MyStack(void){ stkptr= -1; }
10        void push(int);
11        int pop(void);
12        int top(void);
13        int empty(void){ return (stkptr <= -1) ;}
14        int isfull(void){ return (stkptr >= NELEMENT-1);}
15  };

tsaiwn@magpie % cat -n mystk2.cpp
1  // mystk2.cpp -- implementation of the stack
2  #include "mystk2.h"
3  void MyStack::push(int x)
4  {
5      stkptr++;
6      data[stkptr] = x;
7  }  
8  int MyStack :: top(void)
9  {
10      return data[stkptr];
11  }
12  //Actually,  pop( ) function is a void function in C++ STL
13  int MyStack ::pop(void)
14  {
15      if(stkptr> -1) --stkptr;
16  }

tsaiwn@magpie % cat -n mymain2.cpp
1  // mymain2.cpp;  g++ mymain2.cpp mystk2.cpp ; ./a.out
2  #include "mystk2.h"
3  // ��� iostream.h 

� �����
; 1999

� �
C++ 

��
<iostream>

4  #include<iostream.h>
5  int main( ){
6     MyStack x;
7     x.push(880);
8     x.push(770);
9     x.push(53);
10     while(!x.empty()){
11        cout << x.top();  x.pop();
12     }
13     cout << endl;
14  }

tsaiwn@magpie % g++ mymain2.cpp mystk2.cpp -Wno-deprecated
tsaiwn@magpie % ./a.out
53770880

tsaiwn@magpie % exit
exit

  613.
a good style to implement a Stack in a class




��� �����
STACK 

��� �	�
template class( 
 );�	�

template 
�	�

.h ; 
�	�

template .h( ) .cpp( );������
template class 

���
! ��� class 

�������
template < class T>  

���
,� � � class {  }; 

�����
class 

���
(
���

) � ���
template<class T>

� :: 
��� � ��� <class T> ==> 

�
:  ( 

� � �
type 
 � ��� T )

template <class T> T MyStack<T> :: top(void) { ...  } // 
������

T 
�	�

GG

tsaiwn@magpie % cat -n mystk3.h
1 //mystk3.h
2 //a template class for a STACK, CopyLeft by tsaiwn@csie.nctu.edu.tw
3 template <class GG>
4 class MyStack{
5 public:
6 enum{NELEMENT=99};
7 private:
8 GG data[NELEMENT];
9 int stkptr;

10 public:
11 MyStack(void){ stkptr= -1; }
12 void push(GG  x);
13 void pop(void);
14 GG top(void);
15 int empty(void){ return (stkptr <= -1) ;}
16 int isfull(void){ return (stkptr >= NELEMENT-1);}
17 };
18
19 template <class GG>
20 GG MyStack<GG> :: top(void)
21 {   // 

��� � �����
!

22 return data[stkptr];
23 }
24
25 template <class GG>
26 void MyStack<GG> :: push(GG  x) { data[++stkptr] = x; }
27
28 //Actually,  pop( ) function is a void function in C++ STL
29 template <class GG>
30 void MyStack<GG> ::pop(void) { if(stkptr > -1)  --stkptr; }

tsaiwn@magpie % cat -n mymain3.cpp
1 // mymain3.cpp;  g++ mymain3.cpp   ; ./a.out
2 #include "mystk3.h"
3 //

������
iostream.h 

� �����
; 1999

� �
C++ <iostream>

4 #include<iostream.h>
5 int main( ){
6 MyStack <int> x;
7 MyStack <double> y;
8 x.push(880);
9 x.push(770);
10 x.push(53);
11 while(!x.empty()){
12 cout << x.top();  y.push( x.top() + 0.5 );
13 x.pop();
14 }
15 cout << endl << "=== === now dump y:\n";
16 while(!y.empty()){
17 cout << y.top() << " "; y.pop();
18 }
19 cout << "\n=== bye bye ===" << endl;
20 }

tsaiwn@magpie % g++ mymain3.cpp -Wno-deprecated
tsaiwn@magpie % ./a.out
53770880
=== === now dump y:
880.5 770.5 53.5 
=== bye bye ===
tsaiwn@magpie % exit
exit

  614.
using template class stack in STL




�
, C++ Class library � stack,���

template ( ) ��� ; ��	�
����� !� � � � 	�� ������������� 
 � ��� ;�
, 
���

pop � � void function. 
� � � 	 empty( ) � � isempty( )�  C++ � � � �����

class !#" HP � STL (Standard Template Library),$ � % #include <stl.h> �&	 STL � class.
! , STL

$
1999 ��' C++ � ( , ) include "�� header )

tsaiwn@magpie % cat -n stk2.cpp
1  //stk2.cpp   // g++ stk2.cpp ; ./a.out
2  // , 

� � 	 �&*��
3  #include<iostream.h>
4  #include<stack.h>
5  int main( ) {
6     stack <int> x;    // STL (�� stack 

�
template

7     x.push(880);
8     x.push(770);
9     x.push(53);
10     while(!x.empty()){
11        cout << x.top();  x.pop();
12     }
13     cout << endl;
14  }

tsaiwn@magpie % g++ stk2.cpp
warning: #warning This file includes at least one deprecated or 

antiquated header. ...  To disable this warning use -Wno-deprecated.
tsaiwn@magpie % ./a.out
53770880

tsaiwn@magpie % cat -n stk3.cpp
1  //stk3.cpp
2  // g++ stk3.cpp ; ./a.out
3  #include<iostream>
4  #include<stack>
5  // *�� � .h 

� % using namespace std;
6  using namespace std;  // 

�  C++ class library ' � �
std::

7  int main( ){
8     stack <int> x;    // STL (�� stack 

�
template

9     x.push(880);
10     x.push(770);
11     x.push(53);
12     while(!x.empty()){
13        cout << x.top() << " ";  x.pop();
14     }
15     cout << endl;
16  }

tsaiwn@magpie % g++ stk3.cpp
tsaiwn@magpie % g++ ./a.out
53 770 880
tsaiwn@magpie % exit
exit

tsaiwn@magpie % 
tsaiwn@magpie % cat /usr/include/g++/stl.h
// -*- C++ -*- compatibility header.
// This file is part of the GNU ANSI C++ Library.

#include <algorithm>
#include <deque>
#include <functional>
#include <iterator>
#include <list>
#include <map>
#include <memory>
#include <numeric>
#include <set>
#include <stack>
#include <utility>
#include <vector>
tsaiwn@magpie % 

 615.
using stack class in STL Library




ccbsd5% cat -n inline.cpp
1 // inline.cpp -- @CopyLeft by tsaiwn@csie.nctu.edu.tw
2 // g++ -c inline.cpp; nm inline.o | grep my
3 #ifndef __GNUG__
4 #include<iostream.h>
5 // possibly in Torbo C 3.x
6 #else
7 #include <iostream>
8 using namespace std;
9 #endif

10 // myfff, myggg, myhhh, mymmm ��� � ,
11 // � myggg � myhhh � inline, myhhh �	��
 ��� .o ���� !
12 // , myhhh mymmm ������
 , � myhhh � inline function,
13 // � � ��
 myhhh, ��� ��� inline � mymmm
14 // � � myfff � myggg ������� 4 � .
15 int myfff(int x) {
16 static int kkk=0;
17 kkk += x*x;
18 return kkk;
19 }
20 inline
21 int myggg(int x) {
22 static int kkk=0;
23 kkk += x*x;
24 return kkk;
25 }
26 inline
27 int myhhh(int x) {
28 static int kkk=0;
29 kkk += x*x;
30 return kkk;
31 }
32 int mymmm(int x) {  // ����� inline, ����
�� � .o ���� !
33 static int kkk=0;
34 kkk += x*x;
35 return kkk;
36 }
37 int main(){
38 cout << myfff(1) << endl;
39 cout << myfff(2) << endl;
40 cout << myfff(3) << endl;
41 cout << myfff(4) << endl;
42 cout << myfff(5) << endl;
43 cout << "===" << endl;
44 cout << myggg(1) << endl;
45 cout << myggg(2) << endl;
46 cout << myggg(3) << endl;
47 cout << myggg(4) << endl;
48 cout << myggg(5) << endl;
49 cout << "=== ===" << endl;
50 }

ccbsd5% g++ -c inline.cpp
ccbsd5%
ccbsd5% nm inline.o | grep my
000003c2 t _GLOBAL__D__Z5myfffi
000003a8 t _GLOBAL__I__Z5myfffi
000000fc T _Z5myfffi
00000000 W _Z5mygggi
00000114 T _Z5mymmmi           ��� mymmm(int);
00000004 b _ZZ5myfffiE3kkk       <--- ��� myfff ��� static ��� kkk
00000000 V _ZZ5mygggiE3kkk       <--- ��� myggg ��� static ��� kkk
00000008 b _ZZ5mymmmiE3kkk       <--- ��� mymmm ��� static ��� kkk
ccbsd5%

 616.
inline function vs. non-inline function
using stack class in STL Library



