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Candidatesmay useany calculator which fulfils the following criteria: (a) it should be self-containedsilent,
battery-opeatedand podket-sized|b) it shouldhavenumegl-displayfacilities only and shouldbe usedonly for
thepurposeof calculation;(c) it shouldnot haveany printing device alphanumerideyboard,or graphicdisplay;
and (d) it shouldnot containanyrecoideddataor program. It is thecandidates responsibilityto ensue that the
calculator operatessatisfactorilyand the candidatemustrecord the nameand typeof the calculatoron thefront
page of theexaminationscripts. Listsof permitted/pohibitedcalculatoiswill notbemadeavailableto candidates
for refeenceandtheonuswill beonthecandidatego ensuethatthecalculatorusedwill notbein violationof the
criteria listedabove

Answer all questionsin theanswer book provided. Eachof the7 questionss worth 10%,and
themarksof the 3 questiongyou scorethemostwill bedoubled.

1. (Compilingandlinking)

a. (6%)Therearetwo mechanism#o preventmultiple inclusionsof the samecodeinto
the executableprogram: by the #ifndef/#definé#endif directives,andby the extern
linkagespecifier Explainwhy we needtwo mechanismsatherthanjust one. Shov
examplesof theirusages.

b. (4%)Whatarethetwo waysof loadingdynamiclibraries? Whatarethestepseeded
for eachof theseusages?How to accessymbolsdefinedin the library in eachof
theseusages?

2. (Copy-semanticsJonsiderthe classedn thesequencguessingrogramof assignmeng.
Theclassdiagramof afew classess shavn belaw:
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a. (5%) Thediagramshavsthattheexpressiorclassneedsleepcopy semantics Why?
Draw a diagramin which shallav copy semanticds usedinstead. How doesthis
changeheabstractiorof anexpressiorobject?

b. (5%) Explainhow to addcopy-on-writeto theclass.Draw thenew classdiagram.You
needa new classto keeptrack of thereferencecountof the Expression class. Write
thecopy constructomandthe GetChangedExpnemberfunctionof theclass.

(Inheritance and Polymorphism) Considerthe Role-PlayingGameprogramof assignment
3, with thefollowing classdiagram:
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a. (3%) Shaw theclassdefinitionof theAct i on class.Youdon't needto shav thedeft
nitionsof thememberfunctions(only declaratiorof memberfunctionsareneeded).

b. (3%) Supposgouwantto addanactionthataddsanew capabilityto anobject(rather
thanaddinganobjectto aroomin the AddObject action).Whatarethe changesyou
needin theclassdiagram?Shawv therelationbetweerthenew classandtheold ones.
(Youdon't needto redrav thewholediagram.Justshav theneededchanges.)

c. (4%) Write therequiredcodeto implementpart (b), by shaving the classdefinition,
theconstructowhichmakestheobjectfrom anistream, andthemembeifunctionthat
executegheaction.

(Multiple Inheritance) In C++, a classcan inherit from multiple classes.Considerthe
following classes:

classTA{...};

classTB: public TA{ ...};

classTC: public TA{ ...};

class TD: public TB, public TC{ ...};

classTE: virtual public TA{ ... };

class TF: virtual public TA{ ... };

class TG: public TE, virtual publicTF {...}; /I Notethevirtual!

a. (5%) Supposehat eachof the above classeasexactly one constructor All such
constructotakesthesamentegerasargument.Write theconstructoof TD, anddrav
theobjectlayoutof anobjectof thistype. Explainwhy it cannotbetreatedasanobject
of typeTA

b. (5%) With theassumptiornn part(a),write theconstructoiof TG, anddraw its object
layout. Which partof the objectlayoutwill appeaiin all dervedclassesf TG?



5. (Generic Programming)

a.

(5%) Write atemplatefunctionUpCaseAll whichtakesary STL container(excluding
map)of stringsasargumentandturnsall lower-casecharactersf all stringscontained
to uppercase.Thefunctionshouldrequireonly thata forwarditeratoris defined.

(3%) Supposeyour programhasa list of strings,and you want to usethe above
functions. Write the codeto perform templateinstantiationfor the vectorandthe
templatefunction,in caseyouwantto performexplicit instantiation.

(2%) When will you use explicit instantiationrather than implicit instantiation?
Explainthebenefitof explicit instantiationn thiscase.

6. (Exception)

a.

b.

(6%) Whatis the outputof thefollowing codeif you call f(5)? Explainyour answer

int g(int);
intf(inti){
try{
for (;i<10;++)
cout << g(i);
} catch(int n) {
cout << n<<endl;
} catch(const char~ c) {
cout << c<<endl;
} .
returni;
}
int g(int i) {
if (1>=8)
throw 2;
if (i>=7)
throw "Hello";
return f(i+2);

}

(4%) With the help of anexample,explain why exceptionhandlingcodegenerated
by the compilerneedg€o know whethera typeis the derived type of anothertype at
run-time. Whatinformationstoredin the compiledprogramcanbe usedfor this?

7. (Scripting)

a.

(5%) Write a Python function UpCaseDictthat takes one argument,which is a
dictionarycontainingkeys of stringtype mappingto otherobjectsandreturnsa nev
dictionarywhichis the sameastheargumentexceptthatall lower-casecharactersf
all keys arecorvertedto uppercase.(Hint: theupper functionin the string module
convertsastringto uppercasandreturnit.)

(5%) We say that Pythonis a reference-basethnguage with automaticgarbage
collection. With examplesgexplainwhatis meantby areference-basddnguageand
what is automaticgarbagecollection,and compareit with a value-basedanguage
like C++.
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