CpSc 372
Practice Reasoning Exercise
Spring 2005
Directions: Consider the method specification and the corresponding implementation shown below. 

public static void weird(Queue q1, Queue q2)
/* 
  requires:
     (|q1| > 1)

  ensures:

     there exists A: String of Object,

                 x1: Object,

                 x2: Object

     (#q1 = <x1> * <x2> * A) and

     (q1 = A) and

     (q2 = #q2 * <x1> * <x2>)

*/

{


Object x;


x = q1.dequeue();


q2.enqueue(x);


x = q1.dequeue();


q2.enqueue(x);

}

For this exercise, you will be proving the correctness of the method implementation with respect to its specification. The Queue contract is included with the exercise for your reference.
Question #1
Use the Queue specification to complete the reasoning table shown on the next page.
Question #2

In the space provided below, write down the conjunction of all of your facts. Bring the existential quantifiers to the outermost scope of your expression.

Question #3
Simplify the above expression until you are able to show that it implies the post-condition of the weird() method.
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Facts Obligations

// State 0

     Object x;

// State 1

     x = q1.dequeue();

// State 2

q2.enqueue(x);

// State 3

x = q1.dequeue();

// State 4

q2.enqueue(x);

// State 5

public static void weird(Queue q1, Queue q2)


public interface Queue

{


/* modeled by: String of Object


   initial value: <> */


void clear()


/* requires: 

   true

 
   ensures:

   (self = <>) */


void enqueue(Object x)

     /* requires:
 
   true


   ensures:
        (x = #x) and 
        (self = #self * <#x>) */
 
Object dequeue()


/* requires:


   (|self| > 0)


   ensures:


   there exists A: String of Object,





 b: Object


      (#self = <b> * A) and

           (self = A) and



 (dequeue() = b) */

     Object getFront()

     /* requires:

        (|self| > 0)

        ensures:

        there exists A: String of Object,

                     b: Object

           (#self = <b> * A) and

           (getFront() = b) and

 (self = #self) */

int getLength()

/* requires:

   true

   ensures:

   (getLength() = |#self|) and 

   (self = #self) */

}
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