Lab class 3:
1. Implement the abstract data structure stack.
2. Implement and analyze the program to calculate stock span.

public interface Stack {


public void push( Object element );


public Object pop()



throws StackEmptyException;


public int size();


public boolean isEmpty();


public Object top()



throws StackEmptyException;

}

public class StackEmptyException extends RuntimeException

{


public StackEmptyException( String err ) {



super( err );


}

}

public class ArrayStack implements Stack {


public static final int CAPACITY = 1000;


private int capacity;


private Object S[];


private int top = -1;


public ArrayStack() {



this( CAPACITY );


}


public ArrayStack( int cap ) {



capacity = cap;



S = new Object[ capacity ];


}


public int size() {



return ( top + 1 );



}

public boolean isEmpty() {



return( top < 0 );


}


public void push( Object obj ) throws StackFullException

{


if( size() == capacity )



throw new StackFullException( "Stack overflow" );


S[ ++top ] = obj;

}

public Object top() throws StackEmptyException {


if( isEmpty() )



throw new StackEmptyException( "Stack is empty." );


return S[ top ];

}

public Object pop() throws StackEmptyException {



Object elem;



if( isEmpty() )




throw new StackEmptyException( "Stack is Empty." );



elem = S[ top ];



S[ top-- ] = null;



return elem;


}

}

public class StackFullException extends RuntimeException

{


public StackFullException( String err ) {



super( err );


}

}

public void computeDailyHighSpan( Quote Q[]) {


int prevHigh;


Stack D = new ArrayStack();


for( int i = 0; i < Q.length; i++ ) {



while( !D.isEmpty() &&




Q[ i ].getPrice() >= (( Quote )D.top()).getPrice() )




D.pop();



if( D.isEmpty() )




prevHigh = -1; //prevHigh used to store h(i)



else




prevHigh = (( Quote )D.top()).getDay();



Q[ i ].setSpan( i - prevHigh );



D.push( Q[ i ]);


}

}

public class Quote {


private int day, price, span;


public Quote( int d, int p ) {



setDay( d );



setPrice( p );


}


public void setDay( int d ) { day = d; }


public int getDay() { return day; }


public void setPrice( int p ) { price = p; }


public int getPrice() { return price; }


public void setSpan( int s ) { span = s; }


public int getSpan() { return span; }

}
3. Implement the following simple algorithm to compute spans of stock prices.

for i = 0 to n -1
  
 assign value 0 to a variable k
  
 repeat until pi - k > pi or k > i
   

compare pi - k with pi. 

   

if pi - k ( pi


then increment the value in k 

   
save the value of k to s[i]

If you did not complete the following question in the previous lab, do this now.
4. (optional) Write a java program to reverse a string. For example, if the input string is “abcdefghijkop”, your java program will give a different string “pokjihgfedcba”. Using the stack data structure to do the task.

Hint: a class containing two methods: a main method and a method A doing the work.

In the main method:


String s = “lkjhgfd”;


A(s);

In the A method:


Push all the characters of s into a stack, and then pop them out and added to another string s1.

