CMM5321 Advanced Programming

 Supplementary Tutorial / Lab 2


1.
The file PushPop.java contains:

	import java.util.Stack;

class PushPop {

  public static void main (String args[]) {

    Stack s = new Stack();

    System.out.println ("stack: " + s);

    s.push (new Integer(42));

    System.out.println ("stack: " + s);

    s.push (new Character('n'));

    System.out.println ("stack: " + s);

    s.push (new String("hello"));

    System.out.println ("stack: " + s);

    while (!s.empty())

    {

      System.out.println ("popped: " + s.pop());

      System.out.println ("stack: " + s);

    }

  }

}



Compile and run to see how the stack changes when integers are pushed in and popped 


out from it.

2.
Complete the following program in Reverse.java to reverse a line:

	import javabook.*;

import java.util.Stack;

class Reverse {

  public static void main (String args[])

  throws java.io.IOException {

    Stack s = new Stack();

    String str;

    int i;

    str = SimpleInput.getString("Input a string:");

    for (i=0; i<str.length(); i++)

      s.push(new Character(str.charAt(i)));

    // pop and print out all items in stack      

    .........

  }

}


3.
Complete the program in Balance.java to check the balance of parenthesis:


	Sample Run

Input a string containing parenthesis:[(2+3)*4-2]+6/{[3-4]*4(2-1)}
Symbols are balanced



Test your program with : 



(a)
([2+3]*4 



(b)  ([2+3)*4]




(c) {{{2+3}*4}


(d)
(2+3)) 


4.
Complete the program in Postfix.java to evaluate a postfix expression.



Test the program with : 



(a) 
23+4*



(b) 82-56++



(c) 
23+42*


(d)
23+4*-


(e)
2+4*

5.
Instead of using java.util.Stack, you can write your own Stack class by inheriting from the 


LinkedList class. Complete the following Stack class. 



Use PushPop.java to test your Stack class by deleting the first import statement.

class EmptyStackException extends RuntimeException {


  public EmptyStackException ()


  { super("Stack is empty"); }


}





class Stack extends LinkedList {


  public Stack() { super(); }


  public void push( Object o ) { 


    // ****** complete this method


  }


  public Object pop() throws EmptyStackException


  {


    // ****** complete this method


  }


  public boolean empty() { return isEmpty(); }


  public String toString()


  {


    String s = new String("Head[ ");


    ListNode current = super.getHead();


    while (current != null)


    {


      s = s.concat(current.getData().toString() + " ");


      current = current.getNext();


    }


    s = s.concat("]Tail");


    return s;


  }


}





import javabook.*;


import java.util.Stack;


class Balance {


  public static void main (String args[])


  throws java.io.IOException


  {


    String str;


    Stack s = new Stack();


    Character item;


    char c;


    int i;


    str = SimpleInput.getString("Input a string containing parenthesis:");


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


      c = str.charAt(i);


      if (c=='(' || c=='[' || c=='{')


        s.push(new Character(c));


      else


      {


        if (c==')' || c==']' || c=='}')


        {


          if (s.empty())


          {


            System.out.println("No match for right parenthesis /" + c +"/");


            return;


          }


          else


          {


            // check whether c matches the opener of the symbol


            // .......... COMPLETE THIS PART .............


          }


        }


      }


    } /* for */


    if (s.empty())


      System.out.println("Symbols are balanced");


    else


      System.out.println("Symbols are not balanced");


  }


}





import javabook.*;


import java.util.Stack;


class Postfix {


  public static void main (String args[])


  throws java.io.IOException


  {


    char c;


    Stack s = new Stack();


    String str;


    int i;


    Integer operand1,operand2;


    int value=0;


    System.out.println("Input a postfix expression:");


    str = SimpleInput.getString("Input a string:");


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


      c = str.charAt(i);


      if (Character.isDigit(c))


        s.push(new Integer(Character.digit(c,10)));


      else


      {


        // pop two operands and evaluate the result


        // .......... COMPLETE THIS PART .............





        // put the result back to the stack


        // .......... COMPLETE THIS PART .............


      }


		System.out.print(s);  //*** debug the stack


		System.out.println();


    }


    operand2 = (Integer) s.pop();


    System.out.println("Result of expression = " + operand2.intValue());


  }


}















