CS302 - Data Structures
using C++
Topic: Implementation of the ADT Stack
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Array-based Implementation

#ifndef ARRAY_STACK_
#define ARRAY STACK
#include “StackInterface.h”

template<class ItemType>

class ArrayStack : public StackInterface<ItemType>
{

private:
static const int DEFAULT CAPACITY = maximum-size-of-stack;

ItemType items[DEFAULT CAPACITY];
int top;
public:
ArrayStack () ;
bool isEmpty () const;
bool push (const ItemType& newkEntry) ;
bool pop () ;
ItemType peek() const;
i

#include “ArrayStack.cpp”
#endif
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Array-based Implementation

#include <cassert>
#include “ArrayStack.h”

template<class ItemType>
ArrayStack<ItemType>::ArrayStack ()
{

}

template<class ItemType>

bool ArrayStack<ItemType>::isEmpty ()

{

return top < 0;

template<class ItemType>

top (-1)

const

bool ArrayStack<ItemType>::push(const ItemType& newEntry)

{

bool result = false;

if (top < DEFAULT CAPACITY - 1)

{
top++
items[top] = newEntry;

}

result = true;

return result;

template<class ItemType>
bool ArrayStack<ItemType>: :pop ()

{

bool result = false;
if (!isEmpty())
{

top--;

result = true;

}

return result;

template<class ItemType>

ItemType ArrayStack<ItemType>

{

assert (!isEmpty());

return items[top];

: ipeek ()

const
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Array-based Implementation

» Protecting the ADT's interface

« Implement stack as a class

« Declaring items and top as private
* Note

* pushreceives newEntry as constant reference argument
* push Uses newEntry As an alias — no copy made
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Link-based Implementation

| 10

80

80




Link-based Implementation

#include <cassert>

#include “LinkedInterface.h”

template<class ItemType>
LinkedStack<ItemType>::LinkedStack () : topPtr (nullptr)
{

}

template<class ItemType>

LinkedStack<ItemType>::LinkedStack (const LinkedStack<ItemType>& aStack)
{

Node<ItemType>* origChainPtr = aStack.topPtr;
if (origChainPtr == nullptr)

topPtr = nullptr;
else

{

topPtr = new Node<ItemType () ;
topPtr->setItem (origChainPtr->getItem()) ;

Node<ItemType>* newChainPtr = topPtr;

origChainPtr = origChainPtr->getNext () ;

while

{

(origChainPtr != nullptr)

ItemType nextItem = origChainPtr->getItem() ;

Node<ItemTYpe>* newNodePtr = new
Node<ItemType> (nextItem) ;

newChainPtr->setNext (newNodePtr) ;
newChainPtr = newChainPtr->getNext () ;

origChainPtr = origChainPtr->getNext () ;
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Link-based Implementation

template<class ItemType> return result;
LinkedStack<ItemType>::~LinkedStack () }

{
template<class ItemType>

while (!isEmpty())
Py ItemType LinkedStack<ItemType>::peek () const

pop;
} {
assert (!isEmpty()) ;
template<class ItemType>
bool LinkedStack<ItemType>::push (const ItemType& newltem)
{ return topPtr->getlItem();

Node<ItemType>* newNodePtr = new Node<ItemType> (newltem, topPtr):;
topPtr = newNodePtr;

newNodePtr = nullptr;
return true; template<class ItemType>

} bool LinkedStack<ItemType>::isEmpty () const

{
template<class ItemType> return topPtr == nullptr;
bool LinkedStack<ItemType>: :pop () )
{
bool result = false;
if (!isEmpty())
{

Node<ItemType>* nodeToDeletePtr = topPtr;
topPtr = topPtr->getNext () ;

nodeToDeletePtr->setNext (nullptr) ;
delete nodeToDeletePtr;
nodeToDeletePtr = nullptr;

result = true;
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Implementations using Excepftions

 Method peek does not expect client to look at top of an empty stack
« assert statement merely issues error message, and halts execution

« Consider having peek throw an exception
« Listings follow on next slides



Implementations using Excepftions

#ifndef PRECOND VIOLATED EXCEPT
#define PRECOND VIOLATED EXCEPT

#include <stdexcept>
#include <string>

class PrecondViolatedExcept: public std::logic error
{
public:
PrecondViolatedExcept (const std::string& message =%“");
};

#endif
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Implementations using Excepftions

#include “PrecondViolatedExcept.h”

PrecondViolatedExcept: :PrecondViolatedExcept (const std::string& message)
std::logic error (“Precondition Violated Exception: ” + message)
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Thank you



