
CMSC15200�IntrotoComputerScience2Summer2009Homework#5(8/12/2009)Due8/14/2009at5pmPolynomialADTInthishomeworkyouwillimplementaPolynomialADT(AbstractDataType)usingC++classes.Inparticular,wewillonlyconsidersecondPorderpolynomials:
ax2 +bx+cTheclassdeclarationisthefollowing(poly.hinthehomeworkfiles):classPolynomial{private:/*Membervariables*/inta,b,c;/*Staticmembervariable*/staticintnumPolynomials;public:/*Constructors*/Polynomial();Polynomial(inta,intb,intc);Polynomial(constPolynomial&p);//Copyconstructor/*Destructor*/~Polynomial();/*Memberfunctions*/boolhasRealSolution();doublegetRealSolution1();doublegetRealSolution2();stringstr();/*Overloadedoperators*/Polynomial&operator=(constPolynomial&p);Polynomialoperator+(constPolynomial&p);booloperator==(constPolynomial&p);intoperator()(intx);/*Friends*//*Staticmemberfunction*/staticintgetNumPolynomials();};



Apoly.cppfileisprovidedthatincludesapartialimplementationoftheconstructors,andtheimplementationofthestaticgetNumPolynomials()function.Totestyourimplementation,amain.cppisprovidedinthehomeworkfiles.Runningthisprogramwithacorrectimplementationshouldyieldthefollowing:Numberofpolynomialsis5p2andp3arethesame.Good!p2andp5arethesame.Good!p2andp4arenotthesame.Good!p2hasrealsolutionsx1=3,x2=²5p4hasnorealsolutions.p2is2x̂2+4x²30p2+p3is4x̂2+8x²60p2is2x̂2+4x²30p5is4x̂2+8x²60p2(3)=0p2(²5)=0p2(0)=²30Numberofpolynomialsis4Exercise1<<5 points>>Apartialimplementationoftheseconstructorsisprovided:Polynomial();Polynomial(inta,intb,intc);However,theseconstructorsdonotmodifythestaticnumPolynomialsmembervariable(whichkeepsacountofthenumberofPolynomialinstancescreated).ModifytheconstructorssotheywillcorrectlychangethevalueofnumPolynomials,andimplementthedestructor:~Polynomial();Also,youmustmakesurethatthestaticnumPolynomialsmembervariableiscorrectlyinitialized.Exercise2<<5 points>>Implementthecopyconstructor:Polynomial(constPolynomial&p);



Exercise3<<10 points>>Implementthefollowingmemberfunctions:boolhasRealSolution();doublegetRealSolution1();doublegetRealSolution2();Inthesefunctions,youwillconsiderthepolynomialasaquadraticequation(P(x)=0).hasRealSolutionreturnstrueiftheequationhasarealsolution(ortwo),andfalseotherwise.getRealSolution1andgetRealSolution2assumethatarealsolutionexists,andreturneachoftherealsolutions(iftheequationhasauniquesolution,theyreturnthesamevalue).Ifyouonlyvaguelyrememberthequadraticformula,youcangetuptospeedhere:http://en.wikipedia.org/wiki/Quadratic_equationExtracredit(10points):Modifythesefunctionstoconsiderallpossiblesolutions(twocomplexsolutions,onesinglerealsolution,tworealsolutions)andallpossibleerrorconditions(e.g.whatifa=0?Whatifa=b=0?Whatifa=b=c=0?).Youshouldnotdothisbyaddingmorefunctions(“getComplexSolution1”,...)butbywritingasinglefunctionthatreturnsanerrorcodeandtwocomplexnumbers(usingtheComplexNumberADTseeninclass).Exercise4<<10 points>>Overloadthefollowingoperators:Polynomial&operator=(constPolynomial&p);Polynomialoperator+(constPolynomial&p);booloperator==(constPolynomial&p);Exercise5<<10 points>>Overloadthefunctioncalloperator:intoperator()(intx);Note:Wehavenotdiscussedthefunctioncalloperatorinclass.Youwillhavetoreadaboutitonyourown.YoumustoverloadthefunctioncalloperatorinsuchawaythatusingtheparenthesesoperatoronaPolynomialobjectwillreturnthevalueofthatpolynomialwhenxisequaltotheintegervaluesuppliedasaparameter.Forexample:



Polynomialp(1,2,3);cout<<p(2);//Printsout“11”(Why?ììì>1*2̂2+2*2+3=11)Exercise6<<5 points>>Implementthefollowingfunction:stringstr();Thisfunctionreturnsastringrepresentationofthepolynomial.Youmustmakesurethatyouprintoutthepolynomialcorrectly.Hint:Carefulwithtermsthathaveanegativecoefficientandtermsthathaveazerocoefficient.


