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This homework is optionalandnot for credit. It will notbegradedandneednotbe
submitted. It is stronglyrecommendedhowever, that you do the homewvork anyway
to get additional practicein defininga C++ classsince defining C++ classess an
importantskill.

1 Reading

Startreadingchapterd.

2 Problem Statement

You areto implementa classfor mathematicavectors,asdiscussedn class.In math-
ematicsavector is ann-tupleof realnumberswhichwe couldwrite as(z; ... z,). n
is calledthelengthof thevector Many operationsaredefinedon vectorsincludingthe
following.

e Addition of two vectorsof lengthn producesanothevectorof lengthn:

(1. .2)+ W1---yn) = (1 +y1--- 0y + Yn)
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Subtractiorof two vectorsof lengthn producesanothervectorof lengthn:
(1...20)— W1 yn) =(T1 —Y1---Tpy — Yn)

Scalarmultiplication of a vector of lengthn anda real numbera producesa
vectorof lengthn:

a-(r1...2p)=(a-x1...a-2y,)
Thedot product of two vectorsof lengthn producesarealnumber:
(1..-20) - W1--Yn)=T1 -1+ ...+ T - Yn

Two vectorsare consideredo be equalif they areidentical,i.e., they have the
samedengthandcorrespondinglementsareequal.

Theobjectivein thisassignmenis to definea C++ classMWect or to represeninathe-
maticalvectors.Hereis anexampleof usingthis class.Our strateyy for implementing
MVect or isto represenamathematicalectorby aC++STLvect or of doubl es.
We will needto write functionsto supportthe following operationson Mect or ob-
jects(usingsyntaxasillustratedin the example).

Constructa zero-lengthM/ect or , an Mect or of a specifiedlength, or an
MVect or thatis a copy of anothedwWect or .

Getor changehevalueof a specifiedelementof anWect or .

Getor changehesizeof anM/ect or .

Formanew MVect or by addingtwo M/ect or s.

Formanew MVect or by subtractingppn Mect or from anothedWect or .
IncrementhecurrentMWect or by addingto it anothefWect or .
Computethe dot productof two M/ect or s.

Formanew MVect or asthescalamproductof anumberandanMect or .

Scalethe currentMVect or by a numbera; i.e., modify the currentM/ect or
suchthatits new valueis the scalarproductof ¢ andits old value.

Compargwo MVect or sfor equalityandinequality
Inputnumberdnto anMVect or usingthe>> operator

OutputanMect or usingthe<< operator

We alsoneedto defineatypesi ze_t ype.



3 What FilesDo | Need?

Thereis oneessentiafile andonerecommendedile.

e mvectorh containgheskeletonof thecl ass M/ect or definition. Write your
functionandfriend declarationsiere. Commentsn the codeindicatewhatyou
needto implement.

e mvectoruse.causestheMect or class.You maywantto extendthis program
to furthertestyourimplementation.

To usethe code,write a .cc file containinga main function definition. Be sureto
#i ncl ude "nmvect or. h" andputthefile in the samedirectoryasnmvect or. h.
Thencompilethe.ccfile. For example,

g++ -Vall -pedantic mvector-use.cc -0 nvector-use

4 Testing

Youareencouragetb testyourcodethoroughlywith theexample-us@rogram(nvect or -
use. cc), which you maywantto extendwith additionaltests. As currentlywritten,
this programwill not compile unlessyou implementall the desiredWect or func-
tions. If you wantto implementandtestfunctionsa few at a time, you cando so by
commentingout the partsof mvect or - use. cc thattestfunctionsyou have not yet
implemented.



