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Question # 1 [10 marks] Recent implemenrations of C4+4 compilers refuge to compile the
following code :

claza Foo {

Foo(Foo 3 {

Why' Older verstons actuolly did compile this with disastrous resulis. Hint: Feel free fo
ONSIET i one sentence.

ANSWER.:

The comstructor in guestion 15 a copy constreesor (d cregtes an instence of Foo
fram another instance of Foo). The copy comstructor is implicitly called whenever
an instance of Feo is veturmed or passed by value. This constrctor takes an irstance
by value, hence it canses an fnfinie recursion whenever an instance of Foo is passed
or retarmed by value,

Full marks fur any of:

o intinite recursion
o “should be passed as const Food™ ..

® WINLE ﬂl’gllILL{'Iﬂ. LLy GO couslowclor L.
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Question # 2 [10 marks] All variables and methods of a Class inherin to ins derived Classes,
including those that ave private (even if they are wmaccessible directly).

Write a very short (-7 Hne) code segment with two classes  Base and Derived  which
dernomstrates that private instance variables of Bage are present in Derived.

ANSWER.:

classe EBase {
private:
int a;
public:
Baze{}:a(b) {}
int get_af{);

class Derived: public Base {

}

Derived x;

cout << m.get_a() << ... // this better be "5", which proves that a ia
// present in Derived

Full marks for anvthing along this line .
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Question # 3 [10 marks| Tn o few words (if yon wish dn paint form) desoribe whar poly-
morphism ig and describie a small application (waybe with o fing obfect model, where ‘15 nse
benefits the programmer,

ANSWER.:

Polymorphism is a mechanism provided by Object Oriented lar guages, which allows
operations o have moltiple imp ementationg with the same name. The appropri-
ate implementation of the operation i resalved by the compiler generated code or
interpreter even it the decision has to be made ron-time.

Using this mechanizm together with inheritance, simplifies program logic by elim-
inating the need tor run-time type checking and new subclagses with o new im-
plememtation of the operation can be read’ly added withous the need of tonching
existing code.

Y + Fm————— +
| Animal |o—————————- | Barn |
Y + Fm————— +
| speak |
Y i +

| |

i I +

|  Gow [ Cat |

i I +

Barn B; (at fergi, ronmald; Cow abal, sarah;
B.add(kfergi}; B.add(&abel); B.add(gronald); B.add(&sarah};

for(int i=0; i<B.size{); i++) 1

E.animals[i] -» speak(};
¥

Elutput: mew OO0 MmEw Too
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Question # 4 [10 marks] Parametric Classes. (Comtainer & Tterator)

4.1. [3 marks | Why do conta'ner Classes wanally contain pointers to instances rather than
the ingtances themge ves?

ANSWER: 1. Run-timme polymorphism only works with pointers and references.
2. Drata sharing { aliasing) Any earns you full marks

4.2, [3 marks | What is the main reason (in geur apinien) to implement container clagses
using templates

ANSWER: Luing remplates, the class or type of cata held in the container is a
parameter. Mo read for separate implementations of integer, strivg, . containers.

4.3. [4 marks | What use  other than implementing container classes and iterators do ¥ou
think are there for templates ¥ (Be very brieff)

ANBWER: Anything that makes senge to be a parameter or it makes sense to he
parameter' zed at comp'le time, which includes associations, defoull volnes { buffer
s, Loor anvthing you can comyvines me of L
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Question # 5 [10 marks] Pointers & Arvays

5.1. [4 marks | Allocate a 253 manrix dymamical v and save its address in a variable:
int **a;

5.2. [3 marks | Thvaw how it would look in physical memory (that is, graphically indicate ONF
possible arrangerment of the rows anud columns, abserve adiacencies and do separate those dlocks
of memory that may not be contignaus. )

5.3. [3 marks | On vour diagram, incicate what
L 1
e xa[l]
e &a[0][2]
s al0]

are.  Feel free 1o usze the nert page a8 well to answer this guestion.
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Condinued for guestion 3
ANSWEHR.:

int **a,row=2,col=3;

a = new int*[row];
for(int i=0:i<row;i++) o
ali]l = rew int[col];

+

Symhbolic Address
Namg

af i

&al(])2

[

(BT 21724 19498




Z &
=) iy
T (ST 21724 1998 page 8 of 14 e

Question # 6 [10 marks] Question abont the “pro’ect”.

suppase you are agked to deseribe your involvement /comtribution of the (—— project on had
in 1995 ([ The sonipled drawing pookage. )

G.1. [4 marks | Tn a very few words i vou wish in point form summarize vour work! Be

very brief and spere any fechnical Jorgont Yow are Eweted to space befween this and the next
grestion!

ANSWER.:

Tf won did vour part, wou should get perfect on this
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G.2. [6 marks | Tn a very few words, discuss how wout degign of the project can be extended
o to support more stapes (pentagon, )
o to support more options (Hne widih, )

algo comnment on how much work vou predics thess changes wou'd take. Be very brief and down
to the pomit. Absefutely no code reguired!

ANSWER.:

Adding a new shape: Add a new subclass of Shave and ‘mplement ity draw
method. Also add code thar reads the new shape. Nothing else.

Adding a new option: Declare a new instance variable in the appropriate abgtract
clagg (shape ¢p drawable] which represents rhe oprion. Add code than reads this
option. Modify or implament a method which handles this option. (if @ were fine
droawdrny, onwly the line: :draw method weeds to be modified)
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Question # 7 [10 marks] Tist all sitnations {pou know) where

1.

The default congtractor s called
A particular constructor is called implicitly

The copy comgtTuctor is called

. The destractor 13 called

No cnde examples ave weededf

ANSWER.:

Default constructor: 1. Declaration of a static instance. 2. By the congtructors
of a devived clags (un'ess another ore specifica’ ly specitied]. 3. By the rew operator.

Particular constructor implicitly: T constrmctor exists whick can oreate an
instarce of the class from a particunlar type, whenever that type is nsed where an
ingtance of the class i expected, the comstractor s implicitly called to create a
Lemporary ingianee,

Copy constructor: Passing and returm’ng an irstance by value.

Destructor: Tnstance leaves its scope and by the delete aperator.
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Question # 8 [10 marks] Streams.

#.1. [5 marks | Wharn is serialization?

ANSWER.:

gerialization s the process of writing an instance to an outpan stream in oz form
which can be uzed to recreate the very game logical ingtance from an inpuat stream.

8.2, [B marks | A programmer i faced with the problem to read foo objects from a mo-
dern. She has already obtained an implementasior of istream$ eperatoris (istreany,food).
What does she Fave to do? Hint: #here is onfy one meaningful answer!

1. modify iatreand operatory(istreamd,fook)

2. dmplement catreand, operator< {ostreank,conat foof)

3. implement the subelass iredenstream: public istream BINGO!
4. drmplement the subclass orcdenstream: public cstrean

J. Al
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Question # 9 [10 marks| True or false? Tt the angwer is " True” just write so, if the ansser
is "False™ give a word or so explanation why “1 iy false.

9.1. [2 marks | Comgtructors inherit.

NOUTE the mechan’sm were inheritance either the superclass’ constructor inheritg
which wonld not initialize new instance variables of the derived class or the de-
rived clagg’ constructor overwrites the superclass’ vevsion, which does not initialize
instance vaviables of the maperclass.

9.2, [2 marks | The destructor inhering,

NO! Reagoning is analogous to the answer above, except for instance deallocation.

9.3. [2 marks | The aggignment operaror irherits.

TRITE!

9.4, [2 marks A gtatic variable of a class hag the same physical address for all instances of
the class.

TRITE!

9.5. [2 marks | 0% malloc and free can be used ingtead of C++'s new and delete operators
with no gide effects.

N malloc does not call a congtructor and free does not call the destructor.
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Question # 10 [10 marks] Very briefly describe an applicasion shich demongtrates how
inheritance tacilitates code reuse. (A small slfect maodel may accormpany yowr desoripion.
Absalutely no code required!)

ANSWER.:

A brief cescription of vour proect’s drawable hierarchy wonld certainly be a
perfect example.

Imheritance facilitates code reuse ‘1 many ways. First, method implementations of
an operation inherit to the smbclasses. This alone saves a lot of cut and paste. On
rop of this, inheritance together with polymorphism makes code that implemenns
fogic rensable. We have an example in the notes where we implement all comparisong
nsing < (fesz] moan abgtract numeric class. Fvery subelass which implerents this
operator gets the rest of the comparisons free.

Tt wom came up witk vour omm exampls, all the better .
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Good Luck !
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CSI 2172A Final Examination
April 17, 1998

Name: Albert Einstein
Student Number: B+ A7

This ig o 3 hours long exarmiration.

This i & closed hook exarmination.

Arnswer all questions in the space provided and use the back of the pages if it is necessary.

This examination book et comtains 14 nambered pages inclading this cover page.

| OQuestion |T’age Maximum | Your Mark |

1. 2 10) 10
2. 3 10 10
3. 1 10 10
1, 3 10 10
5. 0 10 10
6. B 0 10
7. I 0 10
8. 11 10 10
9. 12 10 10
10. 3 0 10
| Total: | 100 |
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