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Instructor: Dr. WolframKahl
Departmentof ComputingandSoftware
McMasterUniversity

Room: ITB-245

E-Mail: kahl@cas.mcmaster.ca

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

This is whereyoufind furtherinformation,especiallyconcerningtutorialorganizationandsoftware
installation.Electronicversionsof theassignmentsheetswill alsobekeptthere.

It is thestudent’sresponsibilityto beawareof theinformationin thecourseWebpages,andto check
regularlyfor announcements.

Literatur e:

Main Textbook:
Paul Hudak. The Haskell School of Expression, Learning Functional Programming through
Multimedia. CambridgeUniversityPress, 2000. ISBN 0-521-64408-9.

Haskell Website: http://haskell.org/

Schedule:

Wednesday, 11:30–13:30;Thursday, 9:30–10:30

Grading:

All examinationsin this coursewill beClosedBook. That is, no written or printedmaterialnor a
calculatormaybeusedduringtheexaminations.

Thefinal examinationwill bescheduledby theRegistrar’sOfficein theusualway. It will beaclosed
bookexaminationof threehoursdurationandcover thematerialof thelectures,tutorials,handouts,
andassignments.

In addition,therewill be one midterm examination; detailsto be announced.Technically, this
midtermsis optional;therewill benoopportunityto repeatamissedmidterm.

For everystudent,thecoursegradeiscalculatedasaweightedaverageof thegradeof thefinal exam
andthegradesof thosemidtermexaminationsthat arebetterthanthefinal, wherethesemidterms
count30%each.

The instructor reservesthe right to conductany deferredexamsorally.
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Contents

Themajortopicsaremostlikely to bepresentedin aninterleavedmannerthatallowsapplyingtheoryin
practicewith lessdelay.

• Foundationsof FunctionalProgramming:

– Term rewriting systems,lambda-calculus, general conceptsof reduction systems,evaluation
strategies

– Type systems,parametricpolymorphism,ad-hoc polymorphism,second-orderpolymorphism,
Hindley-Milner typing

• Practiceof PureFunctionalProgramming(in Haskell)

– Values,simplefunctions,primitivedatatypes,lists,list comprehension

– Functiondefinitionsusingpatternmatching,recursive functionsover lists

– Repetitionanditerationpatterns,commonhigher-order functionslikefold, map,filter

– Typeclassesandinstances

– Datatypedefinitions,abstractdatatypes,theroleof classinstancesin datatypeabstraction

– ComputationsandStatein thepurelyfunctionalsetting:Monads,I/O

– Advanceddatatypeabstractionusing multiparameterclasses,monadtransformers,modular in-
terpreters

– Principlesandexamplesof combinatorlibraries;parsingcombinators,embeddeddomain-specific
languages

• Practiceof ImpureFunctionalProgramming(in OCaml)

– Handlingof stateandI/O in impurelanguages

– Advancedmodulesystems:Moduletypesandfunctors,comparisonwith Haskell moduleandclass
systems,programming-in-the-large

– Cleanembeddingof anObject-Orientedclassconceptin a functionallanguage

• Implementationof FunctionalProgrammingLanguages

– Closures
– AbstractMachines,GraphReduction

– GarbageCollection

Official Statements

AcademicDishonesty

“Studentsareremindedthat they have to readandcomplywith the Statementson Academic
Ethics and the SenateResolutionson AcademicDishonestyas found in the SenatePolicy
Statementsdistributedat registrationsandavailablein theSenateOffice.”

Discrimination

“The Faculty of Engineeringis concernedwith ensuringan environmentthat is free of all
adversediscrimination.If thereis a problemthatcannotberesolvedby discussionamongthe
personsconcerned,individualsareremindedthatthey shouldcontacttheDepartmentChair, the
SexualHarassmentOfficeor theHumanRightsConsultant,assoonaspossible.”


