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CS 101 Computer Science |l (Spring 2001)
Assignment 4

Write a deeply recursive Scheme procedure called "count - occurrences*" that takes two
arguments. The first argument symis a symbol. The second argument exp is either a symbol or
a nested list of symbols. The procedure count - occur r ences* returns an integer indicating
the number of times that symappears anywherein exp.

(count-occurrences* "z '()) => 0
(count-occurrences* 'z '2z) => 1
(count-occurrences* 'z 'Xx) => 0
(count-occurrences* 'z '(a z b)) => 1
(count-occurrences* 'z '(a (z) b)) => 1
(count-occurrences* 'z '(a z b z c)) => 2
(count-occurrences* 'z ‘'(a z (b (z)) c)) => 2

Write a deeply recursive Scheme procedure called "substitute*". This procedure takes
three arguments. The first two arguments are a symbol new and a symbol ol d. The third
argument exp is either a symbol or a nested list of symbols. The procedure substi t ut e*
returns a new expression that results from replacing every occurrence of ol d inexp with new.

(substitute* '"b "a '()) ==> @)

(substitute* '"b 'a 'a) ==> b

(substitute* "b "a 'c) ==> c

(substitute* 'c 'd '(a b c d)) ==> (a bcc)
(substitute* 'c 'd '(a b (c d))) ==> (a b (cc))
(substitute* 'b "a '(c a b a c)) ==> (c bbbec)
(substitute* 'b "a '"(c (a b (a)) c)) ==> (c (b b (b)) ¢

Write a deeply recursive Scheme predicate procedure called "al | - gr eat er *?" that takes two
arguments. The first argument n isanumber. The second argument exp is either a number or a
nested list of numbers. The procedure al | - gr eat er * ? returns #t if every number appearing
inexp isgreater than n. Otherwise it returns #f .

(all-greater*? 3 '()) ==> #t

(all-greater*? 3 4) ==> #t

(all-greater*? 3 3) ==> #f

(all-greater*? 2 '(4 (3 1) 5)) ==> #f

(all-greater*? 0 '(4 (3 1) 5)) ==> #t
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