18-Mar-99page 1TAM/C201/*---------------------FirstAttemptArrayStacks--------------*/////////////////////////////////////////////////////Vstack.h////////////#ifndefTONYSTACK#defineTONYSTACK1template<classT>classGstack{public:virtualvoidpush(T)=0;//purevirtualfunctionvirtualTpop()=0;//purevirtualfunctionvirtualboolisempty()=0;//purevirtualfunctionvirtualboolisfull()=0;//purevirtualfunction};#endif/////////////////////////////////////////////////////AStack.h/////////////#include"Vstack.h"#ifndefTONYASTACK#defineTONYASTACK1template<classT>classArray_stack:publicGstack<T>{intsz;inttop;T*astack;public:Array_stack(int);Array_stack();~Array_stack();voidpush(T);Tpop();boolisempty();boolisfull();};#endif////////////////////////////////////////////////////LStack.h//////////////#include"Vstack.h"#ifndefTONYLSTACK#defineTONYLSTACK1template<classT>classLink_stack:publicGstack<T>{structnode{Tdata;node*next;node(Td,node*n){data=d;next=n;}};node*top;public:Link_stack();voidpush(T);Tpop();boolisempty();boolisfull();};#endif

18-Mar-99page 2TAM/C201////////////////////////////////////////////////ArrayStack.cc//////////#include<assert.h>//#include"Astack.h"template<classT>Array_stack<T>::Array_stack(intNitems){sz=Nitems;astack=newT[sz];top=sz;};template<classT>Array_stack<T>::Array_stack(){sz=100;astack=newT[sz];top=sz;};template<classT>Array_stack<T>::~Array_stack(){delete[]astack;}template<classT>voidArray_stack<T>::push(Tx){assert(!isfull());astack[--top]=x;}template<classT>TArray_stack<T>::pop(){assert(!isempty());return(astack[top++]);}template<classT>boolArray_stack<T>::isempty(){return(top==sz);}template<classT>boolArray_stack<T>::isfull(){return(top==0);}//////////////////////////////////////////////////LinkStack.cc///////////#include<assert.h>//#include"Lstack.h"template<classT>Link_stack<T>::Link_stack( ){top=NULL;}template<classT>voidLink_stack<T>::push(Tx){top=newnode(x,top);}template<classT>TLink_stack<T>::pop(){assert(!isempty());Tt=top->data;node*oldtop=top;top=top->next;deleteoldtop;returnt;}template<classT>boolLink_stack<T>::isempty(){return(top==NULL);}template<classT>boolLink_stack<T>::isfull(){return(FALSE);}

18-Mar-99page 3TAM/C201////////////////////////////////////////////////////Reverse.cc/////////#include<iostream>//#include"Vstack.h"//Doesn’tknowaboutArraystackorLinkedstackvoidreverse(Gstack<int>&,int);//aprototypevoidreverse(Gstack<int>&s,intn){inti;for(i=0;i<n;i++){s.push(i);}for(i=0;i<n;i++){cout<<s.pop()<<’’;}cout<<endl;}////////////////////////////////////////// ThisisMain.cc/////////////#include"Vstack.h"//#include"Astack.h"//#include"Lstack.h"//externvoidreverse(Gstack<int>&s,intn);intmain(){Array_stack<int>s1(500);Link_stack<int>s2;//butnots2();//Array_stack<char>s3;//Link_stack<char>s4;reverse(s1,20);reverse(s2,20);//reverse(s3,20);//problemreverseonlyknowsaboutintegers//reverse(s4,20);//needtomakereverseamemberfunction,perhaps?return0;}/*191817161514131211109876543210191817161514131211109876543210*/

18-Mar-99page 4TAM/C201/*----------------------SecondAttempt add linkedstacks----------*/template<classT>classGstack{public:virtualvoidpush(T)=0;//purevirtualfunctionvirtualTpop()=0;//purevirtualfunctionvirtualboolisempty()=0;//purevirtualfunctionvirtualboolisfull()=0;//purevirtualfunction};template<classT>classArray_stack:publicGstack<T>{intsz;inttop;T*astack;public:Array_stack(intNitems=100){sz=Nitems;astack=newT[sz];top=sz;}~Array_stack(){delete[]astack;}voidpush(Tx){assert(!isfull());astack[--top]=x;}Tpop(){assert(!isempty());return(astack[top++]);}boolisempty(){return(top==sz);}boolisfull(){return(top==0);}};template<classT>classLink_stack:publicGstack<T>{structnode{Tdata;node*next;node(Td,node*n){data=d;next=n;}};node*top;public:Link_stack(intNitems=100){top =NULL;}voidpush(Tx){top =newnode(x,top);}Tpop(){assert(!isempty());Tt=top->data;node*oldtop=top;top=top->next;deleteoldtop;returnt;}

18-Mar-99page 5TAM/C201boolisempty(){return(top==NULL);}boolisfull(){return(FALSE);}};#include<iostream>//#include"Vstack.h"//Doesn’tknowaboutArraystackorLinkedstack//voidreverse(Gstack<int>&,int);//aprototypetemplate<classT>voidreverse(Gstack<T>&s,intn){inti;for(i=0;i<n;i++){s.push((T)(’a’+i));}for(i=0;i<n;i++){cout<<s.pop()<<’’;}cout<<endl;}//#include"Vstack.h"//#include"Linkedstack.h"//#include"Arraystack.h"//externvoidreverse(stack<int>&s,intn);intmain(){Array_stack<int>s1(500);Link_stack<int>s2;//ors2(137);butnots2();Array_stack<char>s3;Link_stack<char>s4(50);reverse(s1,20);reverse(s2,20);reverse(s3,20);//problemreverseonlyknowsaboutintegersreverse(s4,20);//needtomakereverseamemberfunction,perhaps?return0;}

18-Mar-99page 6TAM/C201/*//////////////CodeWarrior4says:////////////////Warning:variable/argument’Nitems’isnotusedinfunction(instantiating:’Link_stack<int>::Link_stack(int)’)TStack.ccline49{top =NULL;}Warning:variable/argument’Nitems’isnotusedinfunction(instantiating:’Link_stack<char>::Link_stack(int)’)TStack.ccline49{top =NULL;}116115114113112111110109108107106105104103102101100999897116115114113112111110109108107106105104103102101100999897tsrqponmlkjihgfedcbatsrqponmlkjihgfedcba*//*/////////////g++says//////////////TStack.cc:92:warning:‘classArray_stack<int>’hasvirtualfunctionsbutnon-virtualdestructorTStack.cc:94:warning:‘classArray_stack<char>’hasvirtualfunctionsbutnon-virtualdestructor116115114113112111110109108107106105104103102101100999897116115114113112111110109108107106105104103102101100999897tsrqponmlkjihgfedcbatsrqponmlkjihgfedcba*/

18-Mar-99page 7TAM/C201/*---------------FinalattemptVirtualStacks-------------------*/template<classT>classGstack{public:virtualvoidpush(T)=0;//purevirtualfunctionvirtualTpop()=0;//purevirtualfunctionvirtualboolisempty()=0;//purevirtualfunctionvirtualboolisfull()=0;//purevirtualfunctionvoidreverse(int);//aprototypeonly};template<classT>classArray_stack:publicGstack<T>{intsz;inttop;T*astack;public:Array_stack(intNitems){sz=Nitems;astack=newT[sz];top=sz;}Array_stack(){sz=100;astack=newT[sz];top=sz;}~Array_stack(){delete[]astack;}voidpush(Tx){assert(!isfull());astack[--top]=x;}Tpop(){assert(!isempty());return(astack[top++]);}boolisempty(){return(top==sz);}boolisfull(){return(top==0);}};template<classT>classLink_stack:publicGstack<T>{structnode{Tdata;node*next;node(Td,node*n){data=d;next=n;}};node*top;public:Link_stack() {top =NULL;}voidpush(Tx){top =newnode(x,top);}Tpop(){assert(!isempty());Tt=top->data;node*oldtop=top;top=top->next;deleteoldtop;returnt;}

18-Mar-99page 8TAM/C201boolisempty(){return(top==NULL);}boolisfull(){return(FALSE);}};template<classT>voidGstack<T>::reverse(intn){inti;for(i=0;i<n;i++){this->push((T)(’a’+i));}for(i=0;i<n;i++){cout<<this->pop()<<’’;}cout<<endl;}intmain(){Array_stack<int>s1(500);Link_stack<int>s2;//butnots2();Array_stack<char>s3;Link_stack<char>s4;s1.reverse(20);s2.reverse(20);s3.reverse(20);//memberfunctionreverseknowsaboutintegersandcharss4.reverse(20);//aswellasarraysandlinkedlists.return0;}/*////////////CodeWarrior///////////116115114113112111110109108107106105104103102101100999897116115114113112111110109108107106105104103102101100999897tsrqponmlkjihgfedcbatsrqponmlkjihgfedcba/////////////g++-Wall-ansi//////////////VStack.cc:93:warning:‘classArray_stack<int>’hasvirtualfunctionsbutnon-virtualdestructorVStack.cc:95:warning:‘classArray_stack<char>’hasvirtualfunctionsbutnon-virtualdestructor116115114113112111110109108107106105104 103102101100999897116115114113112111110109108107106105104103102101100999897tsrqponmlkjihgfedcbatsrqponmlkjihgfedcba*/