Departmenbf ComputerScienceandEngineering CSE130
University of Californiaat SanDiego Spring2002

Midterm Examination

Your full name: UCSDid number:

You may bring and usethe following materials:your own personahand-writtennotes,anda printed
copy of the publishedectureandsectionnotes.You maynot useary booksor ary othermaterials.

Look throughthe whole exam andanswerthe questionghatyou find easiesfirst. Write your answers
belowv eachquestionusingthe backsof the pagesf necessary

Wheneer you make anassumptionstateit clearly Wheneer you areasledto give examplecodein a
certainprogramminganguageyou arenotrequiredio getthe syntaxexactly right, but your codeshould
berecognizablendunderstandablayith the mostimportantlanguagekeywordsusedappropriately

(Question 1) [10 points] A two-dimensionalarray can be representedn ML asa list of lists. For
example,a 3 by 3 arrayof integerscanberepresenteds| [1,2,3], [4,5,6], [7,8,9] ].

(a) [5 points] Write arecursve ML functionthatfindsthe maximumvaluein atwo-dimensionabrray
of integersrepresentedh this way.

(b) [5 points] Now we wantto generalizethe function from part(a) to find the last componenbf the
arraythatsatisfiesa given Booleanfunction. This functionis higherorder andshouldhave signature

(int -> bool) -> (int list) list ->int.

Give simplecodefor this ML function.



(Question 2) [20 points](a) [5 points]Both C andML allow uniontypes.Useshortexamplesto shav

how to implementa uniontypein eachlanguage.

(b) [5 points] Why is it moreaccurateo call uniontypesdigoint uniontypes?Is disjointnesenforced
in C?In ML? Explainyour answerdriefly.

(c) [5 points]Both C andML have typesto representiatastructuresmplementedwith pointers,such
astrees.However therearemajor differences Explainthesedifferencedriefly.

(d) [5 points] Personally do you preferthe C type system,or the ML type system? Give two good
reasondor youranswer (Wewill gradeyouranswertasednhow goodyour reasongre.You arefree
to preferC or ML.)



(Question 3) [10 points](a) [5 points]Using anexample,explain carefullywhatdynamicbindingis in
object-orientegorogramming.

(b) [5 points]Give ashorthigh-level explanationof anexampleof areal-world programmingaskwhere
awell-designedbject-orientegprogramwould useinheritanceanddynamicbinding.



