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CS 101 Computer Science |l (Spring 2001)
Assignment 8

Write a procedure caled "swi t ch” that takes a predicate sel ect or? and two procedures
fnl and f n2, as arguments, and returns a procedure (swi tch selector? fnl fn2) asa
result. When the procedure (swi tch sel ector? fnl fn2) isappliedto an argument ar g,
it returns (f n1 ar g) whenever the value of (sel ector? arg) is#t. Otherwise, it returns
thevaueof (fn2 arg).

(define increment (lanmbda (x) (+ x 1)))

(define identity (lanbda (x) x))

(define make-even (switch even? identity increnent))
(make- even 3) => 4

(make- even 4) => 4

Write a procedure called "maxi i ze" that takes a function f n as an argument and returns a
procedure (maxi m ze fn) asaresult. The procedure (maxi m ze fn) takes a non-empty
list| st asargument and returns alargest value of (fn n) for any member n of | st .

(define square (lanbda (x) (* x x)))
((maxi m ze square) '(2 4 -6)) ==> 36
((meximze identity) '(2 4 -6)) ==> 4

Write a procedure called "greater-resul ts" that takes a procedure f n1 and two integers
| ow and hi gh as arguments, and returns a procedure (greater-results fnl | ow high)
as a result. When the procedure (greater-results fnl |ow high) is applied to a
functionf n2, it returns#t if (f n2 i nt) isgreater than (fnl i nt) for eachinteger i nt from
| ow to hi gh, including the integers | ow and hi gh themselves. Otherwise, the procedure
(greater-results fnl | ow high) returns #f . Write the procedure great er-resul ts
in such away that the procedure f n1 iscalled when (greater-results fnl | ow high) is
evaluated, but f n1 is not called each time (greater-results fnl |ow high) isapplied
to a new argument. Hint: Use the procedure each- mat ched- pai r ? that you wrote in a
previous assignment.

(define greater-than-identity? (greater-results identity 1 100))
(greater-than-idenity? square) ==> #f
(greater-than-identity? increment) ==> #t

Write a procedure caled "cr oss- op" that takes a procedure f n as an argument and returns a
procedure (cr oss-op fn) asaresult. The procedure f n takes two arguments. The procedure
(cross-op fn) takestwolists| st 1 and | st 2 as arguments. The expression ( (cr oss- op
fn) Istl |Ist2) evauatesto alist consisting of the results of applying f n to all possible
combinations of a member of | st 1 and a member of | st 2. Your solution should use the
di st - op procedure from the most recent lab.



((cross-op +) '(0 1) '(10 15 20)) ==> (10 15 20 11 16 21)
((cross-op *) '"(1 2) '(10 15 20)) ==> (10 15 20 20 30 40)
((cross-op list) "(1 2) "(10 20)) ==> ((1 10)(1 20)(2 10)(2 20))

Due Dates

Section 51 (Professor Welty): Monday April 9, 2001
Section 52 (Professor Ellman): Tuesday April 10, 2001



