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MASSACHVSETTS INSTITVTE OF TECHNOLOGY
Department of Electrical Engineering and Computer Science
6.001—Structure and Interpretation of Computer Programs

Spring 2004

Recitation 8
Quiz 1 Review

Problems

Evaluation
Evaluate the following expressions. If they generate an error, give a general description of the error.

If they result in a procedure, give the type of the procedure. If they result in a list/pair structure,
draw the box-and-pointer for the structure.

(+ 3 4)

(7

(if (+ 34) 89)

(define x 17)

(lambda (y) x)

((lambda (x y) (x y)) (lambda (z) (lambda (a) (+ a z))) 8)
(cons 1 (list 3 4 (cons 5 6)))

(let ((a (list 4 5)))
(cons a (list 3 a)))

Queues
A data structure that stores elements in order. Elements are enqueued onto the tail of the queue.
Elements are tt dequeued from the head of the queue. Thus, the first element enqueued is also the

first element dequeued (FIFO, first-in-first-out). The head operation is used to get the element at
the head of the queue.

(head (enqueue 5 (empty-queue)))
;Value: 5

(define q (enqueue 4 (enqueue 5 (enqueue 6 (empty-queue)))))

(head q)
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;Value: 6

(head (dequeue q))
;Value: 5

1. Decide on an implementation for queues, then draw a box-and-pointer represention of the
value of q as defined above.

2. Write empty-queue.

(define (empty-queue)

Order of growth in time? Space?

3. Write enqueue; a procedure that returns a new queue with the element added to the tail.

(define (enqueue x q)

Can you do this with fold-right?
Order of growth in time? Space?

4. Write dequeue; a procedure that returns a new queue with the head element removed.

(define (dequeue q)

Order of growth in time? Space?

5. Write head; a procedure that returns the value of the head element.

(define (head q)

Order of growth in time? Space?
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Map, Filter, and Fold-Right

Suppose x is bound to the list (1 2 3 4 5 6 7). Using map, filter, and/or fold-right, write an
expression involving x that returns:

6. (1 49 16 25 36 49)

7. (1357

8. ((1 1) (22) (833) (44) (685) (66) (77))

9. ((2) ((4) () #£)))

10. The maximum element of x: 7

11. The last pair of x: (7)



