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Homework 6 — ML core language—due Wednesdayl10 April

Total numberof pointsavailableon this homeavork is 380. Full creditis equivalentto 100 points.

Readingassignment

ReadChapterd of ML for the Wbrking Programmer

6.1 Lists (30pts)

Do exercise3.34from ML for the Working Programmer

6.2 Equality (30pts)

Do exercise3.32from ML for the Working Programmer

6.3 Map (10pts)

If xsis alist, the evaluationof mapf (mapg xs) requirestwo list traversals.Simplify the expressiorsothatonly
onetraversalis needed.

6.4 Simple expressionevaluator (20pts)
We canusethefollowing datatype declaratiorto introducea languageof simplearithmeticexpressions:
Num of int

| Add of expr * expr
| Mul of expr * expr

datatype  expr

Write afunctioneval , with typeexpr -> int , whichreturnsthearithmeticvalueof anexpression.

6.5 Simple parser (50pts)

Write afunctionparse , with typestring  -> expr , whereexpr is asin the precedingexercise.The func-
tion shouldreturnan expressioncorrespondingo the text of the string, in accordancevith the standardprece-
denceof arithmetic. The input string may consistof digits, + and* signs, parenthesesand white space. For
instanceparse "5 + 3 * 4" shouldevaluateto Add (Num 5, Mul (Num 3, Num 4)) . In casethe

input stringis not well-formed (for example,thestring”s + 3 ) * 4" isnot), functionparse shouldraise
anexceptionFailedbecause  (seep. 1350f ML for theWbrking Programmej.

6.6 Trees(30pts)

Do exercise4.19from ML for the Working Programmer

6.7 Trees(30pts)

Do exercise4.20from ML for the Working Programmer
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6.8 Usinglists for arithmetic (180pts)

This exerciseis a continuationof exercises.9-5.14.Devise a suitableML representatiofor floating-pointnum-
bers: alist may still containthe digits of the number(the mantissa)put an exponentanda sign bit will indicate
thatthe numbermepresenteis really signx mantissax radixeXPonent

. (10pts)Write a functionfor additionof numeralsn ary radix.

. (30pts)Write a functionfor multiplicationof numeraldn ary radix.

1

2

3. (50pts)Write afunctionfor division of numeraldgn ary radix.

4. (60pts)Write afunctionto computethe squareoot of a numeralin ary radix.
5

. (30pts)Write a functionto corvertnumeraldrom ary radixto ary radix.

Thefunctionsmaytake an additionalargumentthatgivesthe desiredprecision(numberof digitsin the mantissa)
of theresult.

How to turnin

Turnin your codeby running
“dmylola/handinyour-file
onaregularUNM CSmachine.

You shouldusewhatever filenameis appropriaten placeof yourfile. You canput multiple files onthe command
line, or evendirectories.Directorieswill have their entirecontentshandedn, so pleasebe sureto cleanout ary
cruft.

Remembeto submitextensive testsof your programs!

Homawork mustbe accompaniedby the following statement!l pledge my honorthatin the prepamtion of this
assignment havecompliedwith theUniversity of New Mexico Board of Regents’Policy Manual,includingSection
4.8,Academiddishonesty Themanualis availableat http://www.unm.edu/"brpm/index.html



