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Example 1 (C++) Implementation of the stack in the form of class StackX.

[Stack.cpp]

//Stack.cpp
//demonstrates stacks
#include <iostream>
#include <vector>
using namespace std;

class StackX

{
private:
int maxSize; //size of stack vector
vector<double> stackVect; //stack vector
int top; //top of stack
public:
StackX(int s) : maxSize(s), top(-1) //constructor
{
stackVect.reserve (maxSize) ; //size the vector
}
void push(double 7j) //put item on top
{
stackVect [++top] = j; //increment top,
} //insert item
double pop() //take item from top
{
return stackVect[top--1; //access item,
} //decrement top
double peek() //peek at top of stack
{
return stackVect[top];
}
bool isEmpty() //true if stack is empty
{
return (top == -1);
}
bool isFull() //true if stack is full
{
return (top == maxSize-1);
}
}; //end class StackX
/e
int main ()
{
StackX theStack(10); //make new stack, size 10
theStack.push (20) ; //push items onto stack

theStack.push (40) ;
theStack.push (60) ;
theStack.push (80) ;

while( !'theStack.isEmpty() ) //until it’s empty,

{ //delete item from stack
double value = theStack.pop()
cout << value << " "; //display it




} //end while
cout << endl;

return 0O;
} //end main ()

Queues

Example 2 (C++) The program implements data structure of type: queue. Program consists of
a class Queue with methods: insert(), remove(), peek(), isFull(), isEmpty() and
size().

[Queue.cpp]

//Queue.cpp
//demonstrates queue
#include <iostream>
#include <vector>
using namespace std;

class Queue
{
private:

int maxSize;
vector<int> queVect;
int front;
int rear;
int nItems;

public:
//constructor
Queue (int s) : maxSize(s), front(0), rear(-1), nItems(0)
{ queVect.resize(maxSize); }

void insert(int 3j) //put item at rear of queue
{
if (rear == maxSize-1) //deal with wraparound
rear = -1;
queVect [++rear] = j; //increment rear and insert
nltems++; //one more item
}
int remove () //take item from front of queue

int temp = queVect[front++]; //get value and incr front

if (front == maxSize) //deal with wraparound
front = 0;
nltems--; //one less item

return temp;

}

int peekFront () //peek at front of queue
{ return queVect[front]; }

bool isEmpty () //true if queue is empty
{ return (nItems==0); }

bool isFull() //true if queue is full
{ return (nItems==maxSize); }
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int size() //number of items in queue
{ return nlItems; }
}; //end class Queue

/e
int main()
{
Queue theQueue (5) ; //queue holds 5 items
theQueue.insert (10) ; //insert 4 items

theQueue.insert (20);
theQueue.insert (30) ;
theQueue.insert (40) ;

theQueue.remove () ; //remove 3 items
theQueue.remove() ; // (10, 20, 30)
theQueue.remove () ;

theQueue.insert (50) ; //insert 4 more items
theQueue.insert (60) ; // (wraps around)
theQueue.insert (70);

theQueue.insert (80);

while( 'theQueue.isEmpty () ) //remove and display

{ // all items
int n = theQueue.remove(); // (40, 50, 60, 70, 80)
cout << n <K< " ",

}

cout << endl;
return 0O;
} //end main ()

Priority Queues

Example 3 (C++) The program implements data structure of type: a priority queue.

[priorityQ.cpp]

//priorityQ.cpp
//demonstrates priority queue
#include <iostream>

#include <vector>

using namespace std;

class PriorityQ
{
//vector in sorted order, from max at 0 to min at size-1
private:
int maxSize;
vector<double> queVect;
int nItems;

public:
PriorityQ(int s) : maxSize(s), nItems(0) //constructor
{ queVect.resize(maxSize); }

void insert (double item) //insert item

{

int j;




if (nItems==0)
queVect [nItems++]
else

{

it

for (j=nItems-1;

{

3>=0;

if( item > gqueVect
queVect[j+1]

else
break;
} //end for
queVect[]j+1] = item;
nltems++;
} //end else (nItems > 0)
} //end insert ()
double remove ()
{ return queVect[--nItems]; }
double peekMin ()
{ return queVect[nItems-1]; }
bool isEmpty ()
{ return (nItems==0); }
bool isFull()
{ return (nItems == maxSize);

//end class PriorityQ

PriorityQ thePQ(5);

thePQ.
thePQ.
thePQ.
thePQ.
thePQ.

insert (30);
insert (50);
insert (10);
insert (40) ;
insert (20) ;

while (
{

'thePQ.isEmpty () )

thePQ.remove () ;

LI
’

double item
cout << item << "
} //end while
cout << endl;
return 0O;
//end main ()

}

Based on:
24 Hours”

//if no items,

em; //insert at 0
//if items,
i--) //start at end,

//1f new item larger,
//shift upward

//if smaller,

//done shifting

(31 )
queVect[j];

//insert it

//remove minimum item

//peek at minimum item

//true if queue is empty

//true if queue is full

}

//priority queue, size 5

//unsorted insertions

//sorted removals

//10, 20, 30, 40, 50
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