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Bounded stack class definition.

// Bounded stack class

public class BStack {


private int[] s;  // Array will hold the stack; top is on the right.


private final int DEFAULT=5;  // Default stack bound.


// Constructors

 
public BStack()         // Default stack.


{ 


s=new int[DEFAULT];

}


public BStack(int size) // Size specified.


{


s=new int[size];

}


private int sz=0;  // Stack size.


public void push(int i)  // Push i onto the stack.


{


s[sz]=i;


 
sz++;


}

public void pop()  // Pop the top element.


{


sz--;

}


public int top()  // Return the top element.


{


return s[sz-1];

}


public boolean isEmpty() // Is the stack empty?


{


return sz==0;

}

}

Assertions embedded in the code.  Notice that the code that does the work is overwhelmed by the assertion checking code.

public void push(int i)  // Push i onto the stack.

{


try

{



// Pre: stack is not already full.







assertTrue("Stack is full; cannot push",sz<s.length);


// Preserve old values.



int[] old_stack = s.clone();



int old_sz=sz; 



// Push i onto the stack and update size.



s[sz]=i;



sz++;



// Post: new value has been added to the top;



//       size is one bigger than before;



//       nothing else changed.



assertTrue("Value not inserted correctly", i==top());



assertTrue("Size is incorrect.", sz==old_sz+1);



for (int j=0;j<old_sz;j++)




assertTrue("Other values have been changed,





 old_stack[j]==s[j]);


}


catch (AssertionError e)


{



System.out.println(e.getMessage());


}

}  // End of push

Specification and implementation methods separated.

public void push(int i)  // Push i onto the stack: specification.

{


try

{



// Pre: stack is not already full.



assertTrue("Stack is full; cannot push",sz<s.length);



// Preserve old values.



int[] old_stack = s.clone();



int old_sz=sz; 



// Call the implementation.



pushM(i);



// Post: New value has been added to the top;



//       size is one bigger than before;



//       nothing else changed.



assertTrue("Value not inserted correctly", i==top());



assertTrue("Size is incorrect.", sz==old_sz+1);



for (int j=0;j<old_sz;j++)





assertTrue("Other values have been changed ", 






old_stack[j]==s[j]);


}


catch (AssertionError e)



{System.out.println(e.getMessage());}

}

public void pushM(int i) // Push i onto that stack: implementation.

{


// Push i onto the stack and update size.


s[sz]=i;


sz++;

}
Example of a method with multiple return points.

// Search list s looking for key: specification.  Return the first 
// position where key is found, or return -1 if not found.

public int search(int key)

{


int result=0;  // Will hold value returned from implementation.

try

{



// Pre: true



// Preserve original array.



int[] old_s=s.clone();



// Call implementation.



result=searchM(key);



// Post: If found, it is in position i and not before.



//       If reported not found, it is not there.



//

   Array not changed.



if (result>=0) // Key reported as found.



{





assertTrue("Key not found where reported.",s[result]==key);





for (int i=0;i<result;i++)





  assertTrue("Key found earlier in position "+i+".",s[i]==key);



}



else // Reported not found.





for (int i=0;i<sz;i++)






assertTrue("Key found in position "+i+








     " when reported not found.",s[i]!=key);



for (int i=0;i<sz;i++)





assertTrue("Array changed in position"+i+".",s[i]==old_s[i]);


}


catch(AssertionError e)


{ 



System.out.println(e.getMessage());


}


return result;

}

// Search s looking for key: implementation.

public int searchM(int key)

{


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



if (s[i]==key) return i;


return -1;

}
