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Mlustrate the structures to which variables x and y point (if any) after executing each line of the following
program, by using boxes representing pairs and arrows representing pointers and explain the behavior of the

program.

(define x (list 3 5))
(set-cdr! (cdr x) x)
(define y (cons 4 (cdr x)))
(set-cdr! x y)
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Explain how a let expression of the form (let ((x1 e1) --- (x, e,)) eg) is evaluated, by using

the evaluation model based on environments. Here, z; stands for a variable and e; for an expression.
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Illustrate and explain the environment after processing the following definition.

(define f
(let ((x 0))
(lambda (y) (set! x (+ x y)) x)))
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Explain how (f 4) is evaluated under the environment in (2).
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Consider enumerating as a stream of all the pairs of non-negative integers (4, j) such that ¢ < j and the

sum of squares of 7 and j is a square number.
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Let s be a stream of all the pairs of non-negative integers (7, j) such that ¢ < j. Give the definition of

the stream specified as above by using s.
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What’s wrong with the following definition of s?



(define (integer-from n) (cons-stream n (integer-from (+ n 1))))

(define (stream-append s1 s2)
(if (stream-null? sl1) s2

(cons-stream (stream-car sl) (stream-append (stream-cdr sl1) s2))))

(define (pairs n)
(cons-stream
(cons n n)
(stream-append
(stream-map (lambda (x) (cons n x)) (integer-from (+ n 1)))
(pairs (+ n 1)))))

(define s (pairs 0))
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Give a correct definition of s and explain it.
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e = (letx ((x 3) (y (+ x4))) (xxy))
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Letx* is a syntactic form for variable binding, similarly to let. Unlike let, however, let* binds variables
from left to right. For example, the expression e above evaluates to 21. (Note that the value of y depends
on the value of the preceding definition of x.)

Let’s implement let* for a meta-circular evaluator as a derived expression.
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Show a let*-free expression equivalent to a let* expression of the form (let* ((z1 ey) --- (x,

en)) eg), by using nested let.
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Show an expression equivalent to a let* expression of the same form above without even using let.
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Give the definition of procedure (expand-let* exp) to perform the transformation of (2). You can

assume exp is a (quoted) let* expression.



