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1) [3 pts] We say that in Racket, procedures are first-class procedures. What do we mean by
that?

2) [6 pts] (a) Convert the following let-expression to a lambda-application expression.
((lambda (x) ((lambda (x) (let ([x x]) x)) (let ([x x]) x))) 5)

[3 pts] What is the value of the expression from part (a)? Justify your answer by showing,
which value gets passed to which parameter. Feel free to use arrows to do so.

3) [4 pts] What is the value of the following expression? Justify your answer by showing, which
value gets passed to which parameter. Feel free to use arrows to do so.

(((lambda (y) (y 7)) (lambda (y) (lambda (x) (* x y)))) 4)

4) [6 pts] Consider the following code. What is returned in response to (f1) and what is returned
in response to (f2)? Justify your answer.
(define foo

(let ([a 3])
(lambda ()
(lambda ()
(set! a (subl a))
a))))
(define f1 (foo0))
(define f2 (fo0))
> (£f1)
> (£2)



5) [8 pts] Consider the following grammar. The start-symbol is <s-1ist>. Derive the
following expression: (() (d ()))

<s-list> ::= () | (<s-exp> <s-list>)
<s-exp> = <symbol> | <s-list>
<symbol> ::=a | b | ¢ | d

6) [4 pts] Which of the following expressions are in the language defined by the grammar of
(6)? Identify the problem with those expressions that are not in that language.

(Q) (b))

(c 0) 0)
(@ 0) 0)
(a (b (c)))




