
Departmentof ComputerScienceandEngineering CSE130
Universityof CaliforniaatSanDiego Spring2002

Midterm Examination
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You may bring andusethe following materials:your own personalhand-writtennotes,anda printed
copy of thepublishedlectureandsectionnotes.You maynotuseany booksor any othermaterials.

Look throughthewholeexamandanswerthequestionsthatyou find easiestfirst. Write your answers
below eachquestion,usingthebacksof thepagesif necessary.

Whenever you make anassumption,stateit clearly. Whenever you areaskedto give examplecodein a
certainprogramminglanguage,youarenotrequiredto getthesyntaxexactlyright,but yourcodeshould
berecognizableandunderstandable,with themostimportantlanguagekeywordsusedappropriately.

(Question 1) [10 points] A two-dimensionalarray can be representedin ML as a list of lists. For
example,a3 by 3 arrayof integerscanberepresentedas[ [1,2,3], [4,5,6], [7,8,9] ].

(a) [5 points]Write a recursive ML function thatfindsthemaximumvaluein a two-dimensionalarray
of integersrepresentedin thisway.

(b) [5 points] Now we want to generalizethe function from part (a) to find the last componentof the
arraythatsatisfiesagivenBooleanfunction.This functionis higher-order, andshouldhave signature

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

Givesimplecodefor thisML function.



(Question 2) [20 points](a) [5 points]Both C andML allow uniontypes.Useshortexamplesto show
how to implementauniontypein eachlanguage.

(b) [5 points]Why is it moreaccurateto call uniontypesdisjoint uniontypes?Is disjointnessenforced
in C?In ML? Explainyouranswersbriefly.

(c) [5 points]Both C andML have typesto representdatastructuresimplementedwith pointers,such
astrees.However therearemajordifferences.Explainthesedifferencesbriefly.

(d) [5 points] Personally, do you prefer the C type system,or the ML type system?Give two good
reasonsfor youranswer. (Wewill gradeyouranswerbasedonhow goodyour reasonsare.Youarefree
to preferC or ML.)



(Question 3) [10 points](a) [5 points]Usinganexample,explain carefullywhatdynamicbindingis in
object-orientedprogramming.

(b) [5 points]Giveashorthigh-level explanationof anexampleof areal-world programmingtaskwhere
awell-designedobject-orientedprogramwoulduseinheritanceanddynamicbinding.


