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Thishomework is optionalandnot for credit. It will not begradedandneednot be
submitted.It is stronglyrecommended,however, that you do the homework anyway
to get additionalpracticein defining a C++ classsincedefining C++ classesis an
importantskill.

1 Reading

Startreadingchapter4.

2 Problem Statement

You areto implementa classfor mathematicalvectors,asdiscussedin class.In math-
ematics,avector is an � -tupleof realnumbers,whichwecouldwrite as
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is calledthelengthof thevector. Many operationsaredefinedonvectorsincludingthe
following.

� Addition of two vectorsof length � producesanothervectorof length � :
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� Subtractionof two vectorsof length � producesanothervectorof length � :
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� Scalarmultiplication of a vectorof length � anda real number ) producesa
vectorof length � :
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� Thedot product of two vectorsof length � producesarealnumber:
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� Two vectorsareconsideredto be equalif they areidentical, i.e., they have the
samelengthandcorrespondingelementsareequal.

Theobjectivein thisassignmentis to defineaC++classMVector to representmathe-
maticalvectors.Hereis anexampleof usingthis class.Our strategy for implementing
MVector is to representamathematicalvectorby aC++ STL vector of doubles.
We will needto write functionsto supportthefollowing operationsonMVector ob-
jects(usingsyntaxasillustratedin theexample).

� Constructa zero-lengthMVector, an MVector of a specifiedlength, or an
MVector thatis a copy of anotherMVector.

� Getor changethevalueof a specifiedelementof anMVector.

� Getor changethesizeof anMVector.

� Form anew MVector by addingtwo MVectors.

� Form anew MVector by subtractingonMVector from anotherMVector.

� IncrementthecurrentMVector by addingto it anotherMVector.

� Computethedot productof two MVectors.

� Form anew MVector asthescalarproductof anumberandanMVector.

� Scalethe currentMVector by a number) ; i.e., modify thecurrentMVector
suchthatits new valueis thescalarproductof ) andits old value.

� Comparetwo MVectors for equalityandinequality.

� Inputnumbersinto anMVector usingthe>> operator.

� OutputanMVector usingthe<< operator.

We alsoneedto definea typesize type.

2



3 What Files Do I Need?

Thereis oneessentialfile andonerecommendedfile.

� mvector.hcontainstheskeletonof theclass MVector definition.Write your
functionandfriend declarationshere.Commentsin thecodeindicatewhatyou
needto implement.

� mvector-use.ccusestheMVector class.You maywant to extendthis program
to furthertestyour implementation.

To usethe code,write a .cc file containinga main function definition. Be sureto
#include "mvector.h" andput the file in the samedirectoryasmvector.h.
Thencompilethe.ccfile. For example,

g++ -Wall -pedantic mvector-use.cc -o mvector-use

4 Testing

Youareencouragedto testyourcodethoroughlywith theexample-useprogram(mvector-
use.cc), which you maywant to extendwith additionaltests.As currentlywritten,
this programwill not compileunlessyou implementall the desiredMVector func-
tions. If you want to implementandtestfunctionsa few at a time, you cando soby
commentingout thepartsof mvector-use.cc that testfunctionsyou have not yet
implemented.
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