CS 1713 Final Exam Review Problems

1) (10points)implementaninsertionsortfor sortinganarrayof doublesn increasingorder Do this asfollows:

a) Write amethodcalledi nsert | t emthathas2 parametersThefirst parameteis anarray of doublescalled
I i st andtheseconds anintegercalledi ndex. Assumethatthefirsti ndex - 1 elementof thearrayare
sortedbeforethe methodis called. Whenthe methodreturns the elementat positioni ndex hasbeeninserted
in thearrayin its correctpositionsothatthefirsti ndex elementsarecorrectlysorted.

b) Usethei nsert |t emmethodto write a methodcalledi nserti onSort thattakesoneparameteranarray
of doublesthatsortsthearrayin increasingorder

c) If themethodyou wrotetakes1 secondo sortanarrayof size10,000,how long would you expectit to take to
sortandarrayof size1,000,000%Shav how you got your answer

2) (10points)Supposest udent isaSt udent andst udent Li st isanarrayof St udent , whereSt udent isaclass
thatimplementsConpar abl e. Write acodesggmentthatreturnsthe position(index) of thest udent in thearray or
-1if it is notin thearray Assumethatthe arrayis alreadysortedin increasingorder Usea binary searchf you can.
Otherwisefor half credit,you canusealinearsearch.

3) (10points)Draw anaccurateschemati®of the programvariablesafterthe following hasbeenexecuted.
int x = 10;
int y = 11;
int z 12;
int[] = {2,4,6,8};
int[] = {1, 3, 5};
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4) (10 points)
a) Write amethodthattakestwo parametersachar andani nt . It printsthefirst parametethe numberof times
givenby thesecondparameter
b) Usethemethodfrom parta)to write acodesggmentto outputatriangularpatternof asteriskdik e theonebelow.
Thefirst row hasno leadingblanksandthelastrow contains2 asterisksEachrow hastwo fewer asteriskghan
theprecedingow. Thevariabler ows containghe numberof rows. Forr ows = 5 thepatternlookslike:

*kkhkkkkkkk*x*k
*kkhkkkkx k%
* kkk kX
* k k%

* %

5) (5 points)Giventhefollowing declaration:
String x[10];
Assumethatthe arrayhasbeenfilled appropriatelyWrite a codesegmentto interchangehe elementwith index 8 with
theonewith index 2. Declareary additionalvariablesthatyou needto use.

6) (10 points)
a) Write a methodthat takes one integer parameterandreturnst r ue if the integeris divisible by 7 andfalse
otherwise.
b) Write a codesegmentthatdeclaresa 2-dimensionahrrayof doubl eswith 100 rows and200 columns. Now
fill thearraysothattheelementatrow r andcolumnc containsl if r +c is divisible by 7 and-1 otherwise Use
your methodfrom parta). Notethatyou cando partb) evenif you cannotdo parta).



7) (20 points)

a) (8 points)Write a classcalledEnpl oyee to hold anemplo/eerecord. An employeewill have alastname,a
first name,anage(in years,aninteger) andaweight (in kilogramswhich might have a fractionalpart). Write
the construtorandaccessomethoddgor thefields.

b) (2 points)Write a codesegmentto declarean appropriatevariableandsetit to a new Enpl oyee with your
name anageof 25 andaweightof 60.3kilograms.

¢) (5 points)Explainin detail (with words, not code)what changesvould be madeto have this classimplement
Compar abl e in whichthecomparisoris by weight.

d) (5 points)Shawv theimplementatiorof any nev methodshatarerequiredfor partc).

8) (5 points)Giventhefollowing declarationsfind the valueindicated.

String s = new String("abcdefghij");
String t = new String("def");
String u = new String("deg");
String v = new String("def");

a) s.substring(3,5);
b) s.indexO(t);

c) s.indexOF (u);

d)t == v;

e) t.equal s(v);

9) (10 points)
a) Write amethod,f i ndSral | est , thattakesa singlearrayof integersasa parameteandreturnsthe smallest
valuein thearray If thearraycontainsno elementsreturn-1;
b) Write amethodfi ndSecondSnal | est , thattakesa singlearrayof integersasa parameteandreturnsthe
secondsmallestvaluein thearray If thearraycontaindewerthan2 elementsreturn-1.
Note: If thearrayis sorted thefirst functionreturnsthe elementatindex 0 andthe secondunctionreturnsthe element
atindex 1, evenif bothvaluesareidentical. Youmaynotdo this problemby sortingthe arraysincethe methodsarenot
allowedto modify thearray Parta) is easybut partb) is considerablyharder

10) (10 points)Thetablesbelon shav anarrayof 8 integers.Fill in thefirst tablewith atraceof a selectionsortappliedto
thisarray Fill in thesecondablewith atraceof aninsertionsortappliedto thisarray In eachcasethesortwill sortthe
elementin ascendindincreasingrder Eachline in thetableshouldbefilled in with the valuesof the arrayafterone
passthroughthe mainloop of the sort. Theremaybearemorelinesin thetablethanneeded.

An additionalcopy of thetablesappeaon thelastpageif you make a mistale andwantto startover.

Selection Sort Trace Insertion Sort Trace
Al0] | A[1] | A[2] | A3l | A[4] | AB] | AlB] | A7 || AIO] | AL | A[2] | AI3] | Al4] | A5] | Al6] | A7)

17 11 | 31 | 23 14 | 32 19 | 43 17 11 | 31 | 23 14 | 32 19 | 43




