Stacks & Queues, Recursion and Linked Lists
 
Due: March 25th , 2009
1. Consider the following algorithm:

algorithm fun1 ( x <integer> )

{

     if ( x < 5 )


return ( 3 * 5 )

     else


return ( 2 * fun1( x-5) + 7 );

}

What would be returned if fun1 is called in the following manner?

a) fun1(4)

b) fun1(10)

c) fun1(12)

2. One of the methods to calculate the square root of a number is Newton’s method. The formula for Newton’s method is shown below. Write the pseudocode for a recursive algorithm to compute a square root using Newton’s method. Verify your algorithm by using it to manually calculate the following test case: squareRoot ( 5, 2, 0.01)  and  squareRoot ( 4, 2, 0.01)  

    ans






if  | ans² - num |  ≤  tol


            squareRoot ( num, ans, tol )  = 
 


    squareRoot( num, (ans²+num)/(2*ans), tol

otherwise
3. Take a look at the following programs. Program 1 consists of a linked list implementation with a global head pointer and it works fine. Program 2 consists of the same linked list implementation with a local head pointer, and it does not work, even though it gives no compilation errors. Can Program 2 be fixed without making the head pointer global? If so, show the fixed program. If not, explain why.

4. Imagine we have a stack of integers, s, and a queue of intergers, q. Draw a picture of s  and q after the following operations.

push( 3 )

push( 12 )

enqueue ( 5 )

enqueue ( 8 )

pop()

push( 2 )

enqueue ( 12 )

dequeue()

push( 5 )

push( 7 )

5. Imagine the contents of queue Q1 and queue Q2 are as shown. What would be the contents of Q3 after the following algorithm is executed? The queue contents are shown front (left) to rear (right).

Q1:  42  30  41  31  19  20  25  14  10  11  12  15 

Q2:  4  5  4  10  13

     Algorithm:


Q3 = createQueue;


count = 0


loop ( not empty Q1 and not empty Q2 )



count = count + 1



dequeue ( Q1, x )



dequeue ( Q2, y )



if ( y is equal to count )




enqueu (Q3, x)



end if


end loop

6. I am going to execute the following code: 

   stack<int> s;

   s.push(1);

   s.pop( );

   s.push(5);

   s.push(9);

   s.pop( );

   s.push(2);

   s.push(7);

   s.pop( );

   s.push(4);

   s.push(3);

   s.pop( );

Show the status of the array after this is executed.
Questions 7-8 refer to the following data declaration:



struct node

{

     int data;

     node *next;

};

node *a;

node *b;

node *c;

7. Specify which of the following statements are syntactically correct. For those that are wrong, explain why they are wrong. 

a) a = b;

b) a = a->data;

c) delete a;

d) delete b->data;

8. Show how the schematic below would be changed by each of the following: 

        a                            b                               c

  

        1                             2                              3
a) a = a->next;

b) b = a;

c) c = a->next;

d) b->data = c-> data;

e) a->data = b->next->data;

f) c->next = a;







