CS 3

Lab assignment 6


Goals

This lab is intended to give you more practice with recursion. 

Pre-lab requirements

Before you start the lab, write down three things you learned from this lab and give the list to your t.a. This will be the first checkoff point. 

Preparation

Read the “Roman Numerals” case study. The file lab6.scm contains relevant code.

Exercise 1

Describe, as completely as possible, what the following function returns, when given some sentence as first argument and the empty sentence as the second argument. The Replacement Modeler may help you here.

(define (mystery S so-far)


(if (null? S)



so-far



(mystery (rest S) (se (first S) so-far)) ) )

Exercise 2

The two functions below are supposed to return the largest number in their argument, a sentence of numbers. Fill in the blanks to complete each function. 

; Return the largest value in S, a nonempty sentence

; of numbers.

(define (sent-max1 S)


(cond



( 
 )
; base case


((> (first L) (first (bf L)))



 ( 
 ) )
; recursive case


(else



 ( 
 ) ) ) )
; recursive case
; Return the largest value in S, a nonempty sentence

; of numbers.

(define (sent-max2 S)


(sent-max-helper (cdr L) 
 ) )

; Return the larger of max-so-far and the largest value

; in S, a (possibly empty) sentence of numbers.

(define (sent-max-helper S max-so-far)


(if (empty? S) max-so-far



(sent-max-helper (bf S) 
 ) ) )

Test each function on the sentences (1 2 3), (2), (3 1 2), and (3 1 4).

Exercise 3
A framework for a function grouped appears below. Grouped, given a Roman numeral, should return the result of translating each prefix and prefixed digit pair into a two-letter word and putting them into a sentence. Grouped is similar in structure to the prefix-values-removed function. Fill in the blanks of the framework, which also appears in lab6.scm, and test the result on the following sentences:

	argument to grouped
	desired result

	X
	(X)

	XL
	(XL)

	XLI
	(XL I)

	XLIV
	(XL IV)

	LIV
	(L IV)

	LI
	(L I)


(This is exercise 35 in the “Roman Numerals” case study.) Here’s the framework:

(define (grouped roman-numeral)


(cond



((empty? roman-numeral) 
 )



((empty? (bf roman-numeral)) 
 )



((< 
  
 )



 (se 
  
 ) )



(else 



 (se 
  
 ) ) ) )

