ADT Stack is

------------------------

Data

A list of items with a position top that indicates the top of the stack.

Operations

Constructor

Initial values:
None

Process:

Initialize the top of the stack.


StackEmpty


Input:

None


Preconditions:
None


Process:

Check whether the stack is empty.


Output:

Return True if stack is empty and False otherwise.


Postconditions:
None


Pop


Input:

None


Preconditions:
Stack is not empty.


Process:

Remove the item from the top of the stack.


Output:

Return the element from the top of the stack.


Postconditions:
Element at the top of the stack is removed.

Push


Input:

An item for the stack.


Preconditions:
None


Process:

Store the item on the top of the stack.


Output:

None


Postconditions:
The stack has a new element at the top.


Peek



Input:

None



Preconditions:
Stack is not empty.



Process:

Retrieve the value of the item on the top of the stack.

Output:

Return the value of the item from the top of the stack.

Postconditions:
The stack is unchanged.


ClearStack


Process:

Deletes all the items in the stack and resets the top of the stack.


Output:

None


Postconditions:
The stack is reset to its initial conditions.

end ADT Stack

ADT Queue is

------------------------

Data


A list of items


front: a position that references the first item in the queue


rear:
  a position that references the last item in the queue

count: the numher of entries in the queue at any given time

Operations

Constructor

Initial values:None

Process:

Initialize the front and rear of the queue.

QLength



  
Process:

Determine the number of items in the queue.



Output:

Return the number of items in the queue.


QEmpty



Process:

Check whether the queue is empty.



Output:

Return 1 (True) if the queue is empty and 0 (False) otherwise. 

Note that this is equivalent to testing if QLength is 0.


QDelete


Preconditions:
Queue is not empty.


Process:

Remove an item from the front of the queue.


Output:

Return the item that is removed from the queue.



Postconditions:An item is deleted from the queue.

QInsert


Input:

An item to store in the queue.



Process:

Store an item at the rear of the queue.


Postconditions:A new item is added to the queue.

QFront


Preconditions:
Queue is not empty.



Process:

Retrieve the value of the item at the
front of the queue.


Output:

Return the value of the item at the front of the queue.


ClearQueue



Process:

Remove all items from the queue and restore initial conditions.


Postconditions:The queue is empty

end ADT Queue

ADT Priority Queue is

------------------------

Data


A list of items.


Operations


Constructor




Initial Values:None


Process:

Initialize the number of list elements to zero.

PQLength



Process:

Determine the number of elements in the list.



Output:

Return the number of elements in the list.


PQEmpty



Process:

Check whether the number of list elements is zero.



Output:

Return True if there are no elements in the list and False otherwise.

PQlnsert



Input:

An item to store in the list.







Process:

Store the item in the list. This increases the length of the 

list by 1




Postconditions:A list has a new item and length.



PQDelete



Input:

None



Preconditions:
Priority queue is not empty.




Process:

Remove the element of highest priority 
from the list. This 

decreases the length of the list by one. 

Output:

Return the item that is removed from the list.

Postconditions:The element is deleted from the list which now has one less 

element.

ClearPQ:


Process:

Remove all items from the priority queue and restore initial 

conditions.


Postconditions:The priority queue is empty.

end ADT Priority Queue

STACK CLASS IMPLEMENTATION

#ifndef STACK_CLASS

#define STACK_CLASS

#include <iostream.h>

#include <stdlib.h>

const int MaxStackSize = 50;

class Stack

{

    private:

        // private data members. stack array, and top

        DataType stacklist[MaxStackSize];

        int top;

    public:

        // constructor; initialize the top

        Stack (void);

        // stack modification operations

        void Push (const DataType& item);

        DataType Pop (void);

        void ClearStack(void);

        // stack access

        DataType Peek (void) const;

        // stack test methods

        int StackEmpty(void) const;

        int StackFull(void) const;      // array implementation
};

// initialize stack top.

Stack::Stack (void) : top(-1) {}

// push item on the the stack

void Stack::Push (const DataType& item)

{

    if ( stackFull() ) 
    {

        cerr << "Stack overflow!" << endl;

        exit(1);

    }

    top++; // increment top and copy item to stacklist
    stacklist[top] = item;

}

// pop the stack and return the top element

DataType Stack::Pop (void)

{

    DataType temp;

    if ( stackEmpty() )
    {

        cerr << "Attempt to pop an empty stack!" << endl;

        exit(1);

    }

    temp = stacklist[top]; // record the top element

    top--; // decrement top and return former top element
    return temp;

}

// return the value at the top of the stack

DataType Stack::Peek (void) const

{

    if ( StackEmpty() )

    {

        cerr << "Attempt to peek at an empty stack!" << endl;

        exit(1);

    }

    return stacklist[top];

}

// test for an empty stack

int Stack::StackEmpty(void) const

{

    return top == -1; // return the logical value top == -1

}

// test for a full stack

int Stack::StackFull(void) const

{

   return top == MaxStackSize-1; // test the position of top
}

// clear all items from the stack

void Stack::ClearStack(void) 

{

    top = -1;

}

#endif  // STACK_CLASS

QUEUE CLASS IMPLEMENTATION 

const int MaxQSize = 50; // maximum size of a queue list 

class Queue

{

    private: // queue array and its parameters 

        int front, rear, count;

        DataType qlist[MaxQSize];

    public:

        // constructor

        Queue (void);       // initialize integer data members
        // queue modification operations

        void QInsert(const DataType& item);

        DataType QDelete(void);

        void ClearQueue(void);

        DataType QFront(void) const; // queue access  

        // queue test methods

        int QLength(void) const;

        int QEmpty(void) const;

        int QFull(void) const;

};

// initialize queue front, rear, count

Queue::Queue (void) : front(0), rear(0), count(0)

{}

// insert item into the queue 

void Queue::QInsert (const DataType& item)

{

    if ( QFull() ) // terminate if queue is full
    {

        cerr << "Queue overflow!" << endl;

        exit(1);

    }

    // increment count, assign item to qlist and update rear

    count++;

    qlist[rear] = item;

    rear = (rear+1) % MaxQSize;

}

// delete element from front of queue and return its value

DataType Queue::QDelete(void)

{

    DataType temp;

    if ( QEmpty() ) // if qlist is empty, terminate the program 

    {

        cerr << "Deleting from an empty queue!" << endl;

        exit(1);

    }

    temp = qlist[front]; // record value at the front of the queue 

    // decrement count, advance front and return former front

    count--;

    front = (front+1) % MaxQSize;

    return temp;

}

// return value of the first entry 

DataType Queue::QFront(void) const

{

    return qlist[front];

}

// return number of queue elements

int Queue::QLength(void) const

{

    return count;

}

// clear the queue by resetting count, front and rear to 0

void Queue::ClearQueue(void) 

{

    count = 0;

    front = 0; 

    rear = 0; 

}

// test for an empty queue

int Queue::QEmpty(void) const

{

    return count == 0; // return the logical value count == 0
}

// test for a full queue

int Queue::QFull(void) const

{

    return count == MaxQSize; // return the logical value count == MaxQSize 

}

PRIORITY QUEUE CLASS IMPLEMENTATION 

const int MaxPQSize  = 50; // maximum size of the priority queue array
class PQueue

{

    private:   // priority queue array and count 

        int count;

        DataType pqlist[MaxPQSize];

    public:

        // constructor

        PQueue (void);

        // priority queue modification operations

        void  PQInsert(const DataType& item);

        DataType PQDelete(void);

        void ClearPQ(void);

        // priority queue test methods

        int PQEmpty(void) const;

        int PQFull(void) const;

        int PQLength(void) const;

};

// initialize priority queue count

PQueue::PQueue (void) : count(0)

{}

// insert item into the priority queue 

void PQueue::PQInsert (const DataType& item)

{

    // if all elements of pqlist are used, terminate the program

    if ( PQFull() )

    {

        cerr << "Priority queue overflow!" << endl;

        exit(1);

    }

    // place item at the rear of the list and increment count

    pqlist[count] = item;

    count++;

}

// delete an element from the priority queue and return its value

DataType PQueue::PQDelete(void)

{

    DataType min;

    int i, minindex = 0;

    if (count > 0) { // find the minimum value and its index in pqlist

        min = pqlist[0];    // assume pqlist[0] is the minimum
        // visit remaining elements, updating minimum and index

        for (i = 1; i < count; i++)

            if (pqlist[i] < min) { // new minimum is pqlist[i]. new minindex is i 

                min = pqlist[i];

                minindex = i;

            }

        // move rear element to minindex and decrement count

        pqlist[minindex] = pqlist[count-1];

        count--;

    }

    else { // qlist is empty, terminate the program 

        cerr << "Deleting from an empty priority queue!" << endl;

        exit(1);

    }

    return min; // return minimum value 

}
// return number of list elements

int PQueue::PQLength(void) const

{

    return count;

}

// test for an empty priority queue

int PQueue::PQEmpty(void) const

{

    return count == 0;

}

// test for a full priority queue

int PQueue::PQFull(void) const

{

    return count == MaxPQSize; 

}

// clear the priority queue by resetting count to 0

void PQueue::ClearPQ(void)

{

    count = 0;

} 

