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Candidatesmay use any calculator which fulfils the following criteria: (a) it should be self-containedsilent,
battery-opeatedand podet-sized{b) it shouldhavenumeagl-displayfacilities only and shouldbe usedonly for
thepurposeof calculation;(c) it shouldnot haveany printing device alphanumeridkeyboard,or graphicdisplay;
and (d) it shouldnot containanyrecoideddataor program. It is thecandidates responsibilityto ensue that the
calculator opetatessatisfactorilyand the candidatemustrecord the nameand typeof the calculatoron thefront
page of theexaminationscripts. Listsof permitted/pohibitedcalculatoiswill notbemadeavailableto candidates
for refeenceandtheonuswill beonthecandidateo ensuethat thecalculatorusedwill not bein violationof the
criteria listedabove

Answer all questionsin the answer book provided.
1. (Classinterfacedesign15%)

a. Considerinheritancein the contet of object-orientedorogramming. What is the
relationshipbetweera derived classandits baseclassesAWhat arethe implications
ontheinterfaceanddatamember®of thetwo classes?

It is oftensaidthatin object-orientegorogramminga squares not a rectangle.Suppose
we have thefollowing C++ classRectangle:

classRectanglg
public:
Rectanglé&louble w, double h): width(w), heighth) {}
virtual void scalédouble x, doubley) { width*= x; heightx=Yy; }
virtual double are&) { return width height }
private
doublewidth, height

h

b. Whatarethe problemsto definea Squareasa derived classof Rectangle?Is the
interfaceof Rectangleappropriatefor Square?Are the datamemberof Rectangle
appropriatédor Square?

Cc. Suggest betterhierarcly for Squareand Rectanglewvhich allows their areago be
foundin auniformway. Draw the classdiagramfor your designandwrite the C++
classinterfacedor all classesn your design.

2. (Lawof theBig Threg 15%)
a. Whatis Law of theBig Threein C++?

Supposeve wantto createa classRefCountedPointeto performautomaticdeallocation
of dynamicintegerobjects. Theideais asfollow: when&erwe wantto keepapointet we
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insteadkeepa RefCountedPointelype object. We make surethatthe integer objectsare
deletedf andonly if noRefCountedPointaeferstoit.

A RefCountedPointevbjectcontainsa pointerto a structureRefCountedRepThe struc
turecontaingherealpointerandaninteger calledcount. Wheneer a RefCountedPointer
iscopiedthepointerto RefCountedRejs copiedwith thecountincremented Accordingly,
wheneer a RefCountPointeis destryed,the countis decremente@ndtherealpointeris
deletedoncethecountbecomegzero. Herearethedefinitionsof theclasses:

struct RefCountedRep {
int count;
int «real_ptr;

h

class RefCountedPointer {
RefCountedRep «rep;  // private
public:
RefCountedPointer (int ptr = 0){
if (ptr ==0)
rep=0;
else{
rep = new RefCountedRep;
rep->count = 1;
rep->real _ptr = ptr;

}
}
~RefCountedPointer () {
if (rep==0)return;
rep->count —=1;
if (rep->count ==0)
deleterep;
}

/I Somemorememberseededo satisfythelaw of theBig Three...

int & GetContent() {
if ('rep) throw O; /I or somethingnoremeaningful
return =(rep->real_ptr);

h

b. Statetheclassnvariantsaboutthe RefCountedRepbjects.

c. Completeahe RefCountPointeclassfollowing Law of theBig Three.
(Object-oriented patterns, 15%)

You areto designa file-managetype GUI applicationthat allows usersto view files and
browsedirectories.You wantto have a very flexible architectureteadingdifferentthings
like ftp sitesand tar-archives as directories. You alsowant to allow usersto combine
multiple suchdirectoriesso that they areviewed asa singledirectory Someclassesre
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alreadyavailablefor readingtar-archvesandftp sites.

Statetwo object-orientedlesignpatternghat arerelevantto the application. For eachof
them,explain whereyou will usethe pattern. Enumeratdhe classesn your design,and
explain how they interactwith thehelpof relevantclassdiagrams.

(Separate compilation, 15%)

As partof writing a Lisp interpretemwith C++, a programmemvritesthe following head
er file LispObject.hjntendedto be referredto by other sourcefiles with “#include” di-
rectives:

class LispObject {

public:
virtual LispObjectx eval(); /[ Evaluatethe object
virtual void print() = 0; /[ Printtheobject

2

class NilObject: public LispObject {

public:
void print() { cout <<"()"; }
LispObjectx get_car();
LispObjectx get_cdr();

2

LispObjectx LispObject::eval() {
returnthis
}

NilObject nil_object;

Theheadeffile containsa numberof problemsandthe programcannotbe compiledand
linked. Find the problemsgxplain eachof them,andshov how to fix them.

(CVS 10%) As of April 2001, the Mozilla (the open-sourceversionof the Netscape
browser)CVStreelookslik e thefollowing:

a. Notethatall thereleasearein aCVSbranch.Why did theMozilla developmenteam
organizethe CVStreethis way, ratherthanusinga simpletag on the maintrunk for
eachrelease?

b. SupposgouareaMozilla developerworkingtowardsMozilla 0.9in theplacemarked
as“we’'re here”in thediagramabove, with somemodificationghatarenot readyfor
check-inyet. Now yousuddenlyneedofix aseriousugin Mozilla 0.8.1 with branch
tagrel-0-8-1.Explainwhatyou will do,stateCVScommandssrelevant. Includein
your answerhow to getbackto thedevelopmentowardsMozilla 0.9.

(Error handling, 15%)
Library writersusuallyneedto communicateo thelibrary userthatanerrorhasoccurred.

a. Apart from usinglanguage-supporteekceptions,stateone other stratgy of error
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handling,andcompareheirrelative merits.

Thefollowing functionattemptdo convertallink list of integersto anarraysothata
fastmergesortcanbeapplied. However, themergesortroutineneedsomememory
andif thatmemoryis not availableanexceptionis throwvn. Explainwhy thefunction
IS not exceptionsafe. Explainhow you canmake the function exceptionsafewith-
out usinga try-catchblock. (Hint: usethe “resourcesacquisitionis initialization”
technique.)

struct int_list {
int data;
int_list xnext;
I3

void merge_sort(int[]); /[ May throw

void sort_list(int_list #list, int size) {

int xtemp_arr = new int[Size];

int_list xcurr =list;

for (inti=0;i <size ++){
temp_arr|[i] = curr->data;
Curr = curr->next;

}

merge_sort(temp_arr);

for (inti=0;i<size ++){
curr->data = temp_arr([i];
curr = curr->next;

}
delete[] temp_arr;

}

7. (Scripting, 15%)

Thisquestions concernedvith a scriptinglanguagecalledPython.

a.

Explainwhatis a Pythonextensionmodule. What canbe doneby a Pythonexten
sion modulebut not by a Pythonscript? Is thereary otherreasonto usea Python
module?

Other than using a Pythonmodule,how can C and C++ code be integratedwith
Python? Comparghestrengthof thetwo methods.

END OF PAPER



