CS61A Final Review – Spring, 2004
The Final – you better know this!
Time: 
5/21/2004, Friday, 5-8pm
Place: 
Wheeler Auditorium
Questions

1. Recall that mceval.scm tests true or false using the true? and false? procedure:

(define (true? x) (not (eq? x false)))

(define (false? x) (eq? x false))

Suppose we type the following definition into MCE:

MCE> (define true false)
What would be returned by the following expression:

MCE> (if (= 2 2) 3 4)

A: 3

B: 4

C: ERROR

2. Suppose we type the following into mc-eval:

MCE> (define ‘x (* x x))

This expression evaluates without error.  What would be returned by the following expressions?

MCE> quote

A: ERROR: unbound variable quote

B: (compound-procedure quote ((* x x)) <procedure-env>)

MCE> (quote 10)

A: 10

B: 100

3. Suppose we just loaded mceval.scm into STk, and erroneously started MCE using (driver-loop) instead of (mce).  What is the return value of the following sequence of expressions typed into MCE?  If there will be an error, just write ERROR:
MCE> 2

_____________

MCE> (+ 2 3)

_____________

MCE> (define x 10)

_____________
4. Write a procedure useless-square that performs the squaring function correctly the first time you call it, and thereafter only returns what it returned the first time.  For example,

> (useless-square 5)

25

> (useless-square 10)

25

> (useless-square 3)

25

5. What does the following sequence of expressions return:
> (define foo 100)
> (define (set-fooer! y) (set! foo y))

> (define (bar x)


(let ((foo 10))



(set-fooer! 20)



foo))


LEXICAL SCOPING: _______________ DYNAMIC SCOPING: _______________
> foo


LEXICAL SCOPING: _______________ DYNAMIC SCOPING: _______________

6. For each evaluator, will the following expression return a value or cause  an error? Circle VALUE or ERROR for each.

> (let ((a 3)

        (b a))

    (+ a 4))

VALUE 
ERROR 
The MCE

VALUE 
ERROR 
Analyzing evaluator

VALUE 
ERROR 
Lazy evaluator

VALUE 
ERROR 
The MCE with dynamic scope

For each evaluator, will the following expression return a value or cause 

an error? Circle VALUE or ERROR for each.

> (let ((a 3)

        (b a))

    (+ a b)) ;; this line different from the one above

VALUE 
ERROR 
The MCE

VALUE 
ERROR 
Analyzing evaluator

VALUE 
ERROR 
Lazy evaluator

VALUE 
ERROR 
The MCE with dynamic scope

7. Which of the following interactions will execute faster or the same in the analyzing evaluator than in the original metacircular evaluator? Circle FASTER or SAME for each.

> (define (gauss-recur n) ;; sum of #s from 1 to n

    (if (= n 1)

         1

        (+ n (gauss-recur (- n 1)))))

> (gauss-recur 1000)
Analyzing will be: 
FASTER 

SAME 

> (define (gauss n) ;; sum of #s from 1 to n

    (/ (* (+ n 1) n) 2)

> (gauss 1000)
Analyzing will be: 
FASTER 

SAME 

8. Rotating lists is fun, so let’s do some.  For the following, assume that only the rule append has been defined, as in the lecture:

a. Implement a rule rotate-forward so that:


(rotate-forward (1 2 3 4) ?what) ==> ?what = (2 3 4 1).
That is, the second list is the first list with the first element attached to the end instead.  Assume the list is non-empty.
b. Let’s get both sides of the story.  We'd like a rule rotate-backward so that

 
(rotate-backward (1 2 3 4) ?what) ==> ?what = (4 1 2 3)

That is, the second list is the first list with the last element attached to the front instead.  You may define other helper rules if you'd like.
