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(3) HHIEM L — .
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P[LAE H ,CAbsStack RE—AMR XK, EWHPITAEEER A LA BYHEFHBRRITH.
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(2) fF/REBY GetAllocateError, E 3K [B] bAllocateError ¥{3E R B A91E .

(3) fi/REF¥ sEmpty, 24 nHeight BB R % 0 B, BB B TRUE, F ;B FALSE,

(4) EIARH Push, B — N PHBENEE,

(5) RIUAE/REH Pop, EX— MR HBME MR,

(6) B RKH Clear, T F LA BRHERR

EFVER=ARARENERT -1 SSHNEFREEO, XWHFEEF c++ &
PRER » X 1 R JOR At R 1L R 2

BE U R B P CStrStack 284604 CAbsStack B— AN R4, XA ARSI — P ET
R PR RER, TREACHER T — I3 BeER . CStrStack F7HA T 84t pTop, U5 [A]
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TSN FREER, ERER TR EHT —MEYVLUT & AR . CYMStrStack 758 T3
¥ Al szDataBuffer,szErrorMessage il VMfile, KA EBH T M E ¥ ERE . — 1B
AT 1 R JOAT B A, R B 4K Push,Pop R Clear , ;X S5 /% R R U P AT IE A T AR R 1E 2
AT £ B BT SRR 9 BE DL 5 190 580 ST e SE R AY o 4 3 R BUF 4T T BT SR 9 R L 190 O S
AT A7 4 B 300 R A R, nHeight YR{E % 0 FF3CH VMfile i,

M 1.1 L3¢ ABSSTACK.H BT

#ifndef _ABSSTACK -.H
# define ~ABSSTACK-H

#include < fstream.h>

= ——— e ————— -
Implements classes of generic stacks with the following set of operations ;
+ Push
+ Pap
+ Clear
—————————————————————————— x /
const unsigned MAX_STR = 80;
enum Boolean { false, true };
// % % % » x Asbtract Stack * % * * *
class CAbsStack
{
protected ;
unsigned nHeight; // height of stack
Boolean bAllocateError; // dynamic allocation error
CAbsStack () {};
virtual ~CAbsStack () { };
// % % % % x State Query Methods * » » » =
Boolean GetAllocateError () { return bAllocateError; }
Boolean ISEmpty() { return (nHeight == 0) 7 true ; false; }

// % % % % » Object Manipulation Methods * * % * *
virtual void Push(const char * szStr) = 0;
virtual Boolean Pop{char » szStr) = 04
virtual void Clear() = 0;
s

struct StrStackRec (
char szNodeDatal MAX -STR+17;
StrStackRec * pNextLink ;

s

class CStrStack ; public CAbsStack
{
public;
CStrStack () ;
virtual ~CStrStack() { Clear(); }

// * % % % % Object Manipulation Methods * * * %
virtual void Push(const char ¥ szStr);

virtual Boolean Pop{(char » szStr);

virtual void Clear()



protected ;
StrStackRec * pTop; // pointer to the top of the stack

¥

class CVMStrStack ; public CAbsStack
{
public .
CVMStrStack(const chat ®# Filename);
virtual ~CVMStrStack() { Clear(); }

/% % % % » State Query Methods * * » * *
char * GetErrorMessage() { return szErrorMessage; }

// #* % % % % Object Manipulation Methods * * * * »
virtual void Push(const char » szStr);

virtual Boolean Pop(char # szStr);

virtual void Clear() ;

protected . - A
char szDataBufferl MAX_STR+1]; // data buffer
char szErrorMessage[ MAX _STR-+1]; // errot message
fstreamn VMfile; // virtual stream handle

bs

# endif

ME 1.2 HEX#E ABSSTACK. CPP AR #LH0

# include " absstack. h"
H#include <string. h>>

CStrStack : : CStrStack ()
// constructor to initialize generic stack.
{

nHeight = 0;

bAllocateError = false;

pTop = NULL;

void CStrStack :: Push(const char » szStr)
// pushes the data accessed by STRING szStr onto the stack.

{
StrStackRec * p;

bAllocateError = false;

if (pTop) {
p = new StrStackRec; // allocate new stack element
if (1 p){

bAllocateError = true;
return;
}
strepy (p— >>szNodeData, szStr);
p— >>pNextLink = pTop;
pTop = p;
}
else {
pTop = new StrStackRec;



if (1 pTop) {
bAllocateError = true;
return;
}
strcpy (pTop— >>szNodeData, szStr);
pTop— >>pNextLink = NULL;
}
nHeight+ -+

Boolean CStrStack : : Pop(char * szStr)

/ * pops the top of the stack and returns a Boolean value. Function
returns true if the operation was successful. A false value is
returned if the Pop message is sent to an empty stack.

*/

{

StrStackRec * p;

if (nHeight > 0) {
strepy (szStr, pTop— >szNodeData) ;

p = pTop;
pTop = pTop— >>pNextLink;
delete p; // deallocate stack node
nHeight— — 3
return true; // return function value
}
else
return false; // retarn function value
b
- Cleat —— — — —

void CStrStack : : Clear ()
// clears the generic stack object.

{
char szStr[MAX_STR+17];

while (Pop(szStr));
/ * do nothing * /;

f——— CVMStrStack — — — —

CVMStrStack ; : CVMStrStack (const char » Filename)
// constructor to initialize generic stack.
{
nHeight = 0,
VMfile. open(Filename, ios::in | ios::out | ios::binary);

if (§ VMfile) {
strepy (szErrorMessage, ”Cannot open file 7 ) ;
strcat (szErrorMessage, Filename)
return;

}

else {
bAllocateError = false;
strepy (szErrorMessage, 77);

)

}



void CVMStrStack ; : Push (const char # szStr)
// pushes the data accessed by parameter s2Str onto the stack.

{
nHeight+ +
VMfile. seekg ((nHeight—1) » (MAX_STR+1));
VMfile. write((unsigned char » ) szStr, MAX-_STR+1);
)

Boolean CVMStrStack . ; Pop(char # szStr)

// pops the top of the stack and returns a Boolean value.

{

if (nHeight > 0) {

nHeight— —
VMfile. seekg(nHeight * (MAX_STR-1)); .
VMfile. read ( (unsigned char » ) szStr, MAX_STR+1);
return true;

else
return false;

void CVMStrStack. ; Clear ()
// clears the generic stack object.
{
nHeight = 0;
VMfile. close();
}
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/ * Program to test stacks of strings * /

#include ”absstack. h"
#include <iostream. h>

main(}

‘
1

const unsigned MAX_STRINGS = 10;
char * Filename = "aVMStack. DAT" ;
char * pStringArray[ MAX .-.STRINGS] =
{ "California” , " Virginia” , "Michigan” ,
"New York” , "Washington” , "Nevada”,
" Alabama” , ” Alaska” , ”Florida” , "Maine” } ;

char chAKey;

char szString[MAX_STR+17;
CStrStack aStack ;

CVMStrStack aVMStack (Filename) ;

cout << "Testing heap — based stacks objects\n\n” ;

for (inti = 0; i << MAX_STRINGS; i+ +) {

cout < < "Pushing ”;

cout. width(12);

cout << pStringArray[i]| << " into the stack\n” ;
aStack. Push (pStringArray[i]);

cout < <Z "\nEnter any character to continue... ";
cin >>>> chAKey;
cout << "\n";

while (aStack. Pop(szString)) ¢

cout << "Popping off ”;

cout. width(12);

cout << szString << ” from the stack\n" ;
}s

cout < < "\nEnter any character to continue... ”;
cin >>>> chAKey;
cout << "\n\n\n\n";

cout << "Testing virtual stacks objects\n\n" ;
for (i == 0; i <~ MAX_STRINGS; i++) {
cout << "Pushing ”;
cout. width(12);
cout << pStringArray[i] << ” into the stack\n" ;
aVMStack. Push (pStringArray[i]);

cout < <C ”"\nEnter any character to continue... ”;
cin >>> chAKey;
cout << "\n";

while (aVMStack. Pop(szString)) {
cout << "Popping off ”;
cout, width(12);
cout << szString << " from the stack\n” ;



