
CMSC15200�IntrotoComputerScience2Summer2009Homework#4(8/8/2009)DueDate:8/12/2009(byclasstime—1:30pm)
Exercise1.OrderingData<<10 points>>Writeacall>by>referencefunctioncalledreorderthattakesasargumentsreferencesto3integers,a,bandc(inthatorder)andreordersthemsothata≤bandb≤c.Inhomework2,youwroteaprogramthatdidthisforanarbitrarynumberofnumbers,butnowyouneedtouseacall>by>referencefunction.Usethisfunctiondeclaration:voidreorder(int&a,int&b,int&c)Youroutputshouldlooksomethinglikethis:$./prob1Number#1:3Number#2:2Number#3:8Originalvalues:(3,2,8)Finalvalues:(2,3,8)Exercise2.Iterativerepeatedsquaring<<15 points>>Youshouldwriteaniterativeversionofthefunctionintpow(inta,intx)fromlab2.Thereisaveryeasywaytocomputeaxiteratively:intpow(inta,intx){intf=1mfor(inti=0mi<xmi++)f*=amreturnfm}However,thistakesxmultiplications.Youshouldwriteaprogramthattakesthesamenumberofmultiplicationsastherecursiveprogramfromlab2exercise2.Theideaisthesame:



58=((52)2)2(3multiplicationsinsteadof8)59=5((52)2)2(4multiplicationsinsteadof9)510=52((52)2)2(4multiplicationsinsteadof10m5̂2iscomputedonlyonce)etc.Firstwritethefunctionifxisapowerof2(10pointsifyouonlydothis).Nowwhataboutxnotapowerof2?Notethatyouaremultiplyingtogether5tfortapowerof2.Moreover,thepowersof2youaremultiplyingtogetheradduptox:inthesecondexample,youaremultiplyingtogether51and58,and9=1+8.Inthesecondexample,10=8+2.Infact,thepowersof2youareaddingtogetxcorrespondtothedigitsofxthatare1inbinary.Hint1:Youwillhavetocomputea(2̂k),where2̂kmeans2kforallksuchthat2k<=x.Youcaneithercomputethesefirst,orcomputethemasyougoalong.Hint2:The(k+1)stdigitofxinbinary(correspondingto2k)is(x/2k)%2,whereinthedivisionwerounddown.Forexample,10is0101inbinary,and(10/1)%2=10%2=0(thefirstdigit)(10/2)%2=5%2=1(theseconddigit)(10/4)%2=2%2=0(thethirddigit)(10/8)%2=1%2=1(thefourthdigit)Sotocomputea10wewouldmultiplytogethera(2̂k)foralltheksuchthat(10/2̂k)%2is1.



Exercise3.Doubly.LinkedList<<30 points>>Youwillimplementadoublylinkedlist(asdescribedinclass).Thestructureandfunctiondeclarationsarethefollowing(dlist.hinthehomeworkfiles):structListNode{intdata;ListNode*next;ListNode*prev;};structDList{ListNode*head;};voidcreateList(DList&l);ListNode*first(DList&l);voidinsertHead(DList&l,intdata);voidinsertAfter(ListNode*node,intdata);voidprintData(DList&l);boolfind(DList&l,intdata);voiddeleteHead(DList&l);voiddeleteAfter(ListNode*node);voiddeleteData(DList&l,intdata);voiddeleteList(DList&l);//Newfunctions/*Insertsanewnodewithprovideddatabeforethespecifiednode*/voidinsertBefore(DList&l,ListNode*node,intdata);/*Deletesthespecifiednode*/voiddeleteNode(DList&l,ListNode*node);Don'treinventthewheel.Reuseasmuchcodeaspossiblefromthelistimplementationseeninclass!Infact,youshouldonlytweaktheexistingfunctionstomakesurethatthe“prev”pointeralwayshasavalidvalue,andthenimplementthenew“insertBefore”and“deleteNode”functions.Notethat,althoughthebookdescribeshowtoimplementadoubly>linkedlist,youcannottakecodedirectlyfromthebook.Thisexercisealsoevaluatesyourabilitytoreadcode(bothfromthebookandtheprovidedlistimplementation)andadaptittoyourownneeds.Totestyourlistimplementation,amain_double.cppisprovidedinthehomeworkfiles.Runningthisprogramwithacorrectdoublylinkedlistimplementationshouldyieldthefollowing:5432154321



514321543211014321543211321543211215432142121543214237121543213712154321371214321372432Listisempty!Note:Debuggingprogramsthatusedatastructuresisnoeasymatter,andyouarelikelytoencounterrun>timeerrorsduetodanglingpointers.Onegoodstrategyistodrawthedatastructureonpaper,andforeachoperationseehowthe“next”and“prev”pointersareaffected.Don'tforgettoconsiderspecialcases(e.g.“WhathappensifItrytodeletethefirstnode?”)Also,ifyourprogramcrashesunexpectedly(thehallmarkofadanglingpointer),theEclipsedebuggercancomeinhandytopinpointthedanglingpointer(thedebuggerwillpauseexecutionattheexactlinethatcausedthecrash).Note2:Inyourcode,makesureyouexplicitlypointout(withcomments)whatcodeyouhadtoadd/modifytoturnthelistintoadoublylinkedlist.Thepointweightsforthisexercisearethefollowing:<<10 points>> 
forcorrectlyupdatingthe“prev”pointer,<<10 points>> 

forimplementinginsertBefore,<<10 points>> 
forimplementingdeleteNode.


