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Homework 6 — ML core language—dueWednesday10 April

Totalnumberof pointsavailableon this homework is 380.Full credit is equivalentto 100points.

Readingassignment

ReadChapter4 of ML for theWorking Programmer.

6.1 Lists (30pts)

Do exercise3.34from ML for theWorking Programmer.

6.2 Equality (30pts)

Do exercise3.32from ML for theWorking Programmer.

6.3 Map (10pts)

If xs is a list, theevaluationof mapf (mapg xs) requirestwo list traversals.Simplify theexpressionsothatonly
onetraversalis needed.

6.4 Simpleexpressionevaluator (20pts)

We canusethefollowing datatypedeclarationto introducea languageof simplearithmeticexpressions:

datatype expr = Num of int
| Add of expr * expr
| Mul of expr * expr

Write a functioneval , with typeexpr -> int , which returnsthearithmeticvalueof anexpression.

6.5 Simpleparser (50pts)

Write a functionparse , with typestring -> expr , whereexpr is asin theprecedingexercise.Thefunc-
tion shouldreturnan expressioncorrespondingto the text of the string, in accordancewith the standardprece-
denceof arithmetic. The input string may consistof digits, + and* signs,parentheses,andwhite space. For
instance,parse "5 + 3 * 4" shouldevaluateto Add (Num 5, Mul (Num 3, Num 4)) . In casethe
input string is not well-formed(for example,thestring "5 + 3 ) * 4" is not), functionparse shouldraise
anexceptionFailedbecause (seep. 135of ML for theWorking Programmer).

6.6 Trees(30pts)

Do exercise4.19from ML for theWorking Programmer.

6.7 Trees(30pts)

Do exercise4.20from ML for theWorking Programmer.
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6.8 Using lists for arithmetic (180pts)

This exerciseis a continuationof exercises5.9–5.14.Devisea suitableML representationfor floating-pointnum-
bers:a list maystill containthedigits of the number(themantissa),but anexponentanda signbit will indicate
thatthenumberrepresentedis really sign � mantissa� radixexponent.

1. (10pts)Write a functionfor additionof numeralsin any radix.

2. (30pts)Write a functionfor multiplicationof numeralsin any radix.

3. (50pts)Write a functionfor divisionof numeralsin any radix.

4. (60pts)Write a functionto computethesquareroot of a numeralin any radix.

5. (30pts)Write a functionto convertnumeralsfrom any radix to any radix.

Thefunctionsmaytake anadditionalargumentthatgivesthedesiredprecision(numberof digits in themantissa)
of theresult.

How to tur n in

Turn in yourcodeby running

˜dmykola/handinyour-file

on aregularUNM CSmachine.

You shouldusewhateverfilenameis appropriatein placeof your-file. You canput multiple files on thecommand
line, or evendirectories.Directorieswill have their entirecontentshandedin, sopleasebesureto cleanout any
cruft.

Rememberto submitextensive testsof yourprograms!

Homework mustbeaccompaniedby the following statement:“I pledge myhonor that in thepreparation of this
assignmentI havecompliedwith theUniversityof New MexicoBoard of Regents’Policy Manual,includingSection
4.8,AcademicDishonesty.” Themanualis availableathttp://www.unm.edu/˜brpm/index.html .


