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CAS 781— Functional Programming
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Outline
Instructor:  Dr. Wolfram Kahl Room: ITB-245
Departmenbf ComputingandSoftware
McMasterUniversity E-Mail: kahl@cas.mcmaster.ca

CoursePages: http://www.cas.mcmaster.ca/~kahl/FP/2003/

Thisis whereyou find furtherinformation,especiallyconcerningutorial organizationandsoftware
installation. Electronicversionof theassignmensheetwill alsobekeptthere.

It isthestudentsresponsibilityto beawareof theinformationin thecourséNebpagesandto check
regularlyfor announcements.

Literatur e:

Main Textbook:
Paul Hudak. The Haskell School of Expression, Learning Functional Programming through
Multimedia. CambridgdJniversityPress200Q ISBN 0-521-64408-9.

Haskell Website: http://haskell.org/

Schedule:
Wednesdayl 1:30-13:30Thursday9:30-10:30

Grading:
All examinationgn this coursewill be ClosedBook. Thatis, no written or printedmaterialnor a
calculatormaybeusedduringthe examinations.

Thefinal examinationwill bescheduledby theRegistrarsOfficein theusualway:. It will beaclosed
book examinationof threehoursdurationandcover thematerialof thelecturestutorials,handouts,
andassignments.

In addition,therewill be one midterm examination; detailsto be announcedTechnically this
midtermsis optional;therewill beno opportunityto repeata missedmidterm.

For every studentthecoursegradeis calculatechsa weightedaverageof thegradeof thefinal exam
andthe gradesof thosemidtermexaminationghat arebetterthanthe final, wherethesemidterms
count30%each.

The instructor resewesthe right to conductany deferred examsorally.



Contents

Themajortopicsaremostlikely to be presentedn aninterleaved mannerthatallows applyingtheoryin
practicewith lessdelay

» Foundation®f FunctionalProgramming:

— Term rewriting systems,lambdaealculus, general conceptsof reduction systems,evaluation
stratgjies

— Type systems,parametricpolymorphism,ad-hoc polymorphism,second-ordempolymorphism,
Hindley-Milner typing

» Practiceof PureFunctionalProgrammingin Haslell)
— Valuessimplefunctions primitive datatypedjsts, list comprehension
— Functiondefinitionsusingpatternmatchingyecursve functionsover lists
— Repetitionanditerationpatternscommonhigherorder functionslik e fold, map filter
— Typeclassesndinstances
— Datatypedefinitions abstractlatatypestherole of classinstancesn datatypeabstraction
— ComputationsandStatein the purelyfunctionalsetting: Monads /O

— Advanceddatatypeabstractionusing multiparameter classesmonad transformersmodular in-
terpreters

— Principlesand examplesof combinatorlibraries;parsingcombinatorsembeddediomainspecific
languages

* Practiceof ImpureFunctionalProgrammingin OCaml)
— Handlingof stateandI/O in impurelanguages
— AdvancedmodulesystemsModuletypesandfunctors,comparisorwith Haslell moduleandclass
systemsprogramming-in-the-laye
— Cleanembeddingf anObject-Orientedlassconcepin a functionallanguage
* Implementatiorof FunctionalProgrammind.anguages

— Closures
— AbstractMachinesGraphReduction

— GarbageCollection

Official Statements

AcademicDishonesty

“Studentsareremindedthat they have to readand comply with the Statement®n Academic
Ethics and the SenateResolutionson AcademicDishonestyas found in the SenatePolicy
Statementdistributedat registrationsandavailablein the SenateDffice.”

Discrimination

“The Faculty of Engineeringis concernedwith ensuringan ervironmentthat is free of all
adwersediscrimination. If thereis a problemthatcannotbe resolhedby discussioramongthe
persongoncernedndividualsareremindedhatthey shouldcontacthe DepartmenChair, the
Sexual HarassmenDffice or the HumanRightsConsultantassoonaspossibl€.



