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Queestion &' 12 of J0 ( Start time S2:30 AM, 27 June 2020)

Subtyping means that derived class is behaviorally
with the base class.

Selecl the vorrect option
Same
O

Compatible
O

Different
)

Incompatible

Il
()
U
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Question & 29 of J0 { Start thme 011108 AM, 27 June 2020

A class defined within another class is:

L the comect option

Nested Class

: 5

Containership

O

Encapsulation
O
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C5I04 Gewnd Quiz (Whid Terom Examn) Quiz Start Time: 12

Question ¢ 20 of 30 | Siart time 0101 09 AM, 27 2020)

Suppressed form of class representation contains:

Select the comrect option

Operations
o)

Class Name
O J

Attributes
O

Interface Name
0
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Extension or subtyping is

Bobuck o ot sphon
Bottom-up
O

Top-bottom
o v

Right-Left
O

approach.

Left-Right
O



4Cu % 516 QOO I 4% =@

CSI04 Grund Quiz (Wad Terrn Exam| Ouiz S1

Question & 2 of 30 [ Start time 12 30:02 AM. 27 June 2020 )

In OOP we can achieve reusability through?

Select the comrect option

Inheritance
(e

Encapsulation
0

Aggregation
O

Association
(0]

Il
)
U
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Operator is used to create objects at run time.

wlecl ihe coreci opiion

create

subscript
(o







I  BRE
C5304 Crund Quie (Mid Tesm Exam) Oz Seart Time: 12235 AM, 27 June |

Guestion o 6 of 30 [ Star vme 110608 AN 27 June 2020 ) Tots! Mla

Suppose a class does not have any constructor. What will
happen when an object of this class is created?

Select the corecl oplivn

Compiler will generate syntax error.

O
;
Run time error will occur.
O
Compiler will call implicit default constructor.
O

None of the given options
™



Cuestion & 4 of 30 [ Start time 120320 AN 27 Jane 2020 )

Aggregation between objects shows that

Lalecl the voreel option

Objects have strong relationship
O

Objects have weak relationship /
O

'Ob]ects have no relationship
0

Objects have hierarchical relationship
O
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Suppose you have following C++ statements:

int oldValue=10;

int newValue = oldValue ++,

What will be the value of oldValue and newValue after
executing above statements?

B | Vi e g bon

oldValue= 11, newValue=11
0

oldValue= 10, newValue=10
®)

oldValue= 11, newValue=10
0

oldValue= 10, newValue=11 /
O
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Question ! 10 of J0 { Suart thime

2-50-35 AM, 27 June 2020)

Inheritance is shown by:

Select the comrect option

Open head arrow
O

Filled arrow
O

Single Line

O

Bi-directional

O

mnd Quiz (Mid Term Exam)|

¢ & of 30 [ Start time 12-43:2

OO0 [ 41% m

piz Start Time: 12235 AM, 20
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Question & 24 of J0 | Suar theree 0105 11 AM, 27 June 2020 )

Which of the following operator(s) take(s) one or no
argument if overloaded?

Select the comrect option
o ’
O
O

O/D

O

All of the given choices
0
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represents 1S A relabionshap

oedect the cormect opton

O

O
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Crarytion & 3 of 30 ([ Seart s 138186 AM. 1T Joee 2030 ) Totml Marka: |
How can we identify classes from a given problem
statement?

felexi the coreet opiien

By extracting Nouns from problem statement \/
(o)

By extracting Verbs from problem statement

O

By extracting Adjectives from problem statement
0

All of the given options A
O













C5304 Gewnd Quiz (Mid Term Exam) Ouis

Question ¢! 25 of J0 { Suart time 01:06:50 AM, 27 June 2020

is the weakest link between objects.

Selecl the comect option

Inheritance
e

Polymorphism
o

Composition
O

Simple Association
O
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An object has attributes, operations, and

Q ‘ﬂ ) Y
mmﬁ'ﬂ?;:e Identity 0
o

Behavior
o

|Characteristics
O

All of these
0
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Oueestion & 14 of 20 [ Siart e 7254000 AN, 27 June 2020 ) Tots W

Abstraction provides information according to

Heldect (he correcl option

User perspective /
j \/

Owner perspective
O

g Random information
O

All information
(o)
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Composition 15 relationstup

Soedect the: correxct OO

O
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Question & 16 of 20 ( Start thre 125559 AM, 27 June 2020

Hiding the implementation details makes program:

Select the vomect oplion

Easy to understand

O

‘More complex
O

Provide more features
O

Logical
®)
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Queestion & 26 of 30 | Start tere 010804 AN, 27 Jume 2030 ) Totsl Mardur |

In which of the following way(s), we can inherit a class from
another class in C++?

Select the porrect option

Private

O

~ Public
0

Protected

O

All of the given options
O







5:18 [ N T 42

< CS304 Grand Quiz Vu Assistance-1.do...

Screenshot has been saved to/Pictures/Screenshot

83/98

oAM-11PM IR Q'F







Question # 12 of 30 ( Stat e (12:50:45 AM, 27 June 20X )

In an OOP model private information should only be accessible 10 its

Seshocd e comrect Oplxon

O

O
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Identify the common attributes of the given scenario:

Circle has color, vertices, and radius.
Triangle has color, vertices, and angle.

Sefect the comeot option

Color, Vertices
)

Vertices, Radius

O

Color, Angle
0

Vertices, Radius
0O
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In

Sebect the coret optinn

, base class can be replaced by the derived

class.

O

Aggregation

Inheﬁtancv

bependency

Extension
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“A fan has wings”. Which type of relation exists between fan
and wings in this sentence?

mﬂlllflmll:ﬂﬂ'l-
‘Aggregation
(o}

Association
o

‘Generalization
o)

‘Composition
O
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Which of the following can be used as an alternative to
static members?

Select the comeci option

Local Variables
O

~ Global Variables

O \/ \/
| __'Cnnstant Variables

(o]

Array of Objects
(o)
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Queestion & 19 of 30 ( Suart e 12-50:29 AN, 27 June 2020 Totad Ilaries: |

Which relationship exists between Cat and Animal class?

Sedect the coirect opthen

Inheritance
0 v

'_iﬁggregafiun
o

ﬁbstracﬂun
O |

Association
(@)
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Question J 9 ef 30 { St thme 118025 AM. I7 June 2020 ) Tuta! W

Choose the correct statement.

Select the correct optiun

‘Constructors cannot be const.
O

" Destructors cannot be const.
0

Constructors and Destructors are used to modify the object
O to a well-defined state.

All of the given options J
0
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In Object Oriented programming, objects communicate with
each other through

Sxiect the vorect option

‘Messages
o

Data members
0

= V}.'IICE_ChBt .
O

'Ports
@)
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How many objects are involved in the N-ary association?

Select the comect option

More than 1
(@

~ More than 2
O

~ Morethan 3
(o) \/
More than 4
: o,
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G aclass have only ----destruct \.!1

People also ask

Does every class need a destructor? v
What is a class destructor? v
How many destructors May a class contain? A

Destructor rules

2) There cannot be more than one destructor in
a class. 3) Unlike constructors that can have
parameters, destructors do not allow any
parameter.

() heeps://beginnersbook.com » 2017/08

Destructors in C++ -
BeginnersBook.com

More results

Can a class have virtual destructor yes or no? v

¥ & Qo @ -

Discover Snapshot  Search Collections More
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Q objects communicate Close

Advantages of Encapsulation
The fellowing are the main advantages of Ercapsalabion

a Simplicity amd clasiiy

Ax alfl data and functions are sioeed in the oiyects. g0 there is o data or function
around m program that is nol part of any object and i way il becomes very
wd e pairghose ol coch ol sriermber arad linckion in e odegect

[EEN TN il

b. Low oonsplexity

As alata members ared functions are hidden in obpects amd each object has a
apewilic bohawior =0 there 8 less commgilesily in ole there will be mo siach
situaticns thal a functions & using scene other function and that functions &
asng, seme ether funcison

e Metter underslanding

[vervone will be able 1o understand whole soenano by simple lookang into object
v withisal any issue as vach object has specific role and specific nedation
7 i lgiis

0l Interface

‘irtual Lhnrverssy of Palostan 7

et Dinemied Frogrammmg (U5 e wi

s By o b oher olbjects,

Inferfsce is & sel of Functions of an obyec) that be wal

Az we disoussed previcusly that data and behavior of each object is hidden in
that object it self so we have to use the corcept of terface of the obyed o espose
1t bebaion 1o outier wond olbyecls

= [aiferent objects may need different unctions of an object so inderdacoe o
an ik m wroit Do dilfieronk aljecis

= |[nierfsces are necessary for obyect municabion. Esch obsect provides
i o [ = [erperbionia] fo ofbeer obgets throisgh these inberbsoes ofher

cif somrminicabe with this object

Example - Inferface of a Car

¢ Sieer Wheels

& Acoeleran

s Chunye Gear

o Apply Drakes

*  Tum Lights On,/Off

Eaample < Inleelace ol & Phans

& lapsil MuiEsber

& [lace Call

& s 1 Call

v Acdd member b adidnes book
& Mt erismiber

v Updale mumber

GL4 Implemeniadinon

It 15 actual mglemendaixn of the behavior of the objet i ary Chyect Orentesd

L rgzumiy
It has bwo parts,
& Intermsl dats structures o hold an obect stale that will be hidden from. us
1wl mhoree valees for an objiat daks members

& Functonality in the form of member funciiors o provide  reguined
behavior

1/3
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Q. inline functions Close

ReturnType Class™Mame§Funftion™amie()

|
E—- )
= S

Examiple Scope resolution speraior

class Studient|

int rollMNpe
public:

viold setRollMofint aRollMo):
I
viold Student=setRollMNojnt aBollMo)|

roliNe = alollNa;

BE3. Inline Functions

- e foneckin is a way usad by compilers to improve efficiemcy of the
program, when functions are declared inline noemal process of function
calling (using stack) i= ot followed mstead function code s added by
compiler at all points whete these functions have been called. Basic concept
behimd inlivwe fun is that they are functions m our code But in compiler
generated files these functions code is added by compiler at all places where
thiey were called in the code.

= Mormally small size functions thal oeed o be called many Hmes during
program execution are declared inline. Inline functions decrease the code
execution time because program in their case doesn't involve function call
overhead

= Keyword ‘inline’ is used to request compiler to make a function inline.

*  However using inline keyword with function doesn't guarantee that hunction
will definitely in nlined, 18 depends on the compaler 6f i finds i can make
functi

n inline it does so otherwise it ignores the keyword inline and treat the
function as normal function.
Example

inliniz int Area{int len, int hi)

|
return .'J:rl - hi: I
I

nt maing}
cout < !"lﬁ ik I
O Wirmal Umiversiey of Pakestan 73
et Cneneed Programmang (C5304) Vi

return

4 2/6 >
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Q flexible Close

—k
ASCI File POF File PS File
print prini print

Editor sends message print o file class and print is called based on the actoal child
object ol file class message ks same and appropriate execulion will be done.

4 Folymorphism - Advantages
Messages can be interpreted in different ways depending upon the receiver class
Mew classes can be added without changing the existing model

drow Shape
View 2
hraw
h

===

. I
Squore Lime Circle Trinngle
druw druw draw druw

In general, polymorphizm is a powerful tool to develop Hexdble and reusable systems
6 5 Object-Orlented Modeling an Example

Problem Statemient
Develop a graphic editor that can draw different geometric shapes such as line, drde
and rangle. User con select, move or mlate a shape, To do so, editor provides user

with a menu listing different commands, Individual shapes can be grouped together
and can behave as a single shape.

B Wartsal Universsty of Pakision

57

Object Onermed Pmgraomming (CS 3k v

Identify Classes

Extract nouns in the problem stalement
Develop a graphic editor that can deaw differen! geometric shapes such as line,
circle and riangle. User can sebict, move « o do so, editor provides
user with o menu listing different co shapes con be grouped
togiether ard can behave as a single shape

T W A il -

< 1/1 >
Previous Next
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Q. inherits characteristics Close

© Virtual University of Pakistan

Object Oriented Programming (CS304) VU

name
age
gender

eat
walk

Normal Form Suppressed Form

03.3.Inheritance

A child inherits characteristics of its parents, besides inherited characteristics, a child
may have its own unique characteristics

Inheritance in Classes

If a class B inherits from class A then it contains all the characteristics (information
structure and behaviour) of class A

The parent class is called base class and the child class is called derived class

Besides inherited characteristics, derived class may have its own unique
characteristics

I Teacher |

24/355
| shane ™

< 1/1 >
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Q attributes Close

Each one 1s a Student so we say these objects are mstances ot the Student class.
Class -Example 2

Consider the objects given below,

© Virtual University of Pakistan 23

Object Onented Programming (CS304) VU

* Ahsan teaches mathematics
* Aamir teaches computer science
» Atif teaches physics

Each one is a teacher so we say these objects are instances of the Teacher class

Class Representation:
we can represent a class using a rectangle as follows,

(Attributes)

(Operations)

Normal Form Suppressed Form

Class Example: Circle

center
radius

draw
computeArea

Normal Form Suppressed Form

Class Example: Person

< 18/44 >
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Q) interpreted in Close

=5 2 Wirrual Lleiversainy of Pakasian

Oérject Oeiented Programming (CS304) Vi1

Shape class hierarchy shape is base class and there are three child classes line circle ,
triangle. View send draw method o shape dass and draw is called sccording to fhe

nature of actual ohject present.

pint
Editor 5 File
primt
&
ASCIII Fila PDF File PS5 Fila
print prinit prind

Fditor semds missage print to file class and print is called based on the actual child
object of tile class message is same and appropriate execution will be done.

6.4 'olymorphism - Advantages

Messages can be inferprited in different ways depending upon the recetver class
Mew classes can be added withoot changing the existing model

thrm Khirpe
WView Z
‘::} £ drnw
&
[ ——————
. I
Spuure Ling Circle Trangle
i draw drnw draw

In general. pelymorphism is a powerful tool to develop tlexible and reasable systems
06,5, Object-Ordented Modeling an Example

Problem Stalement
Develop a graphic editor that can draw ditterent peometric shapes such as line, circle

amdl triangle. User can select, move or rotale 8 shape. To do so, editor provides wser
with a menu listing different commands, Individueal shapes can be grouped togethier

< 1/1 >
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Q that derived class Close

eat eat eat
walk walk walk
Person
name
age
gender l
eat
walk
A
Student Teacher Doctor
program designation designation
studyYear salary salary
study teach checkUp
heldExam takeExam prescribe
Common attributes, Common behaviour
Name, age, gender Eat, Walk

Sub-typing & Specialization

We want to add a new class to an existing model

We have developed an existing class hierarchy

Find an existing class that already implements some of the desired state and
behaviour

Inherit the new class from this class and add unique behaviour to the new
class

04.3.Sub-typing (Extension)
Sub-typing means that derived class is behaviourally compatible with the
base class
Derived class has all the characteristics of base class plus some extra
characteristics
Behaviourally compatible means that base class can be replaced by the
derived class

© Virtual University of Pakistan 31

ct Oriented Programming (CS5304) VU

Sub-typing (Extension) - Example

Shape

name
color age

< 1/4 >
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Q. fix unary operator Close

Example (Pre-increment):

class Complex|
double real, img;
public:

Complex & operator ++ ();
/I friend Complex & operator ++(Complex &);
k

Complex & Complex::operator++(){ // member function
real = real + 1;
return * this;
]
Complex & operator ++ (Complex & h){ // non member function
h.real +=1;
return h;

}
Example:

Complex h1, h2, h3;
++hl;

Function operator++() returns a reference so that the object can be used as an lvalue
++hl = h2 + ++h3;

How does a compiler know whether it is a pre-increment or a post-increment?
A post-fix unary operator is implemented using:

Member function with 1 dummy int argument

OR

Non-member function with two arguments

In post increment, current value of the object is stored in a temporary variable
Current object is incremented

Value of the temporary variable is returned

21.2.Post-increment operator:

class Complex{

Complex operator ++ (int);
// friend Complex operator ++(const Complex &, int);

|5

Complex Complex:operator ++ (int){

complex t = *this;
:i Ei::' i ;:!;E!i”w of Pakistan 169
% 1/1 >
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Q1 generalization Close

R D Virual Uinrversaty of Pakistan

Dbgec) Cinemied Progmmming (CS ) W1

Lecture No.Od

Lecture Confents

Ll Lsi'ni'ralFaiioenm

= Sub typing (extonsion)
Specialization (restriction)
COwverriding
Abstract classes
Concrete clisses

" @ & @

Recap - Inherilance

#  Derivied class inhierits all the characteristics of the base class

= Besides inhenited characteristios, derived class may have its own
unique characteristics

=  Major benefit of inheritance is reuse

4. LConcepts Related with Inheritance

0 seneralizabon
0 Subtyping [extension)
0 Specialbeation (restriction)

2 Generalization

In OO medels, some classes may have common characteristics,

W exteact these features into a new class and inheril orginal classes from this new
class, Theme are many objects with common charmactenstics i obpect model. The
commaon characteristics (attributes and behaviour) of all these objects are combined
i a single general class. Base class encapsalates the idea of commonality of derived
classes, Base class is peneral class representing common behaviour of all derived

classes,
T'his concept i= known as Ceneralizat
It reduces the redundancy and gives us J'ELLHJ.['IIJ.H'. using § alization our solution

b o less complex
In generalimation there shoold be slationship” (also called "= A
relstionsbip™ | between base and ch 2 ”355

< 2/13 >
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Q.  aclass defined within anothe Y,

Al News Images Videos Maps Book:

The Java programming language allows
you to define a class within another
class. Such a class is called a nested
class and is illustrated here: .. Non-
static nested classes (inner classes)
have access to other members of the
enclosing class, even if they are declared
private.

O https://docs.oracle.com » tutorial » n...

Nested Classes (The Java™ Tutorials
> Learning the Java ...

@ About featured snippets B Feedback

F https://compsciedu.com » discussion

A class defined within another class
IS:

A class defined within another class is: Nested class

X & Qo @ -

Discover Snapshot  Search Collections More
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Q. ways for the Close

Object Oriented Programming (CS5304) VU
File
size
open
print
ASCII File PS File
PDF File
print -
i prin
print

Wherever the file class is it can be replaced by any of its child classes.

06.2.Polymorphism

It is also essential component of object oriented modeling (paradigm).

In general, polymorphism refers to existence of different forms of a single entity. For
example, both Diamond and Coal are different forms of Carbon.

06.3.Polymorphism in OO Model

In OO model, polymorphism means that different objects can behave in different
ways for the same message (stimulus). Consequently, sender of a message does not
need to know exact class of the receiver.

Sender sends message to receiver and appropriate method is called on receiver side.

Example - Polymorphism

draw
e KO Shape
draw
f
I |
Line Circle Triangle
draw draw draw

< 1/2 >
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Q specialization Close

R O Virtieal University of Fakistan

et Edriente] Frogmmmine (5K ) Vi

Lechure NoJd

Lecture Conlents
»  Gmweralizatson
= Sub typing [extension)
= Specialiration (restriction)
s Uwerriding
s Abstract classes

o Concrebe classaes
Recap - Inheritunce

#  Derived closs inherits all the characteristics of the base class

s Pesides inherited  characleristics, derved class may have ifs own
unique characteristics

* Major benefil of inheritance is reuse

(4. 1.Concepts Related with Inheritance
Generalization

Subtyping (extension)

Sl tiin (restaction)

= - -]

4.2 Generalization

In O models, some classes may have common characteristics.

We extract these fealures inle a new class and inherit originol classes from this new
class, There are many objects with common characteristics m object model, The
common characteristics {attributes and behaviour) of all these objects are combined
in @ singhe peneral class, Base class encapsolates the ides of commenality of derived
classes. Base class is peperal class representing common behaviour of all derived
classes,

I'his comcept is kmown as Generalization.

1t reduces the redundancy and gives us reusability, using peneralization our solution
bevormaes ks comples,

In generalization there should be “l= a Kind of Relationship® (also called “Is A
relationship™) betwieen e and child classes

4 8/116 >
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constructor
Compiler generated default constructor is called implicit and user written
default constructor is called explicit

This compiler generated default constructor initialize the data members to
their default values

If we have given any constructor for a class whether it is

& Atiw  mrarrn avalsabk Aafanalbk samnckrasbne | 1 5 maramaabaeloace s ankls
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Q. suppressed Close

tach one 1s a Student so we say these objects are mstances ol the Student class.
Class —-Example 2

Consider the objects given below,

© Virtual University of Pakistan
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* Ahsan teaches mathematics
* Aamir teaches computer science
s Atif teaches physics

Each one is a teacher so we say these objects are instances of the Teacher class

Class Representation:
we can represent a class using a rectangle as follows,

wldss Nal

(Attributes)

(Operations)

Normal Form Suppressed Form

Class Example: Circle

center
radius

draw
computeArea

Normal Form Suppressed Form

Class Example: Person

Already the last one. Go to the first one now.
1/3
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Q created inside Close

Object Oriented Programming (CS304) VU

Example:

Take the example of Room and Chair as given below,

Room Chair

area : float
chairs[50]:Chair *

O Chair()

Room(char *, int) DoSomething() : void
~Room() FoldChair() : bool
FoldChair(int) : bool UnFoldChair() : bool
~Chair()

Aggregation C++ implementation:

In aggregation, a pointer or reference to an object is created inside a class. The sub-
object has a life that is NOT dependant on the life of its master class.

eg

» Chairs can be moved inside or outside at anytime
* When Room is destroyed, the chairs may or may not be destroyed

Aggregation:

class Room|
private:
float area;
Chair * chairs[50];
Public:
Room();
void AddChair(Chair *, int chairNo);
Chair * GetChair(int chairNo);
bool FoldChair(int chairNo);

Lk

Room::Room(){
for(inti=0;i<50; i++)
chairs[i] = NULL;

< 1/1 >
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Q. creating objects Close

it {!_name)j
name = new char[strlen(_name)+1];
strcpy(name, _name);

]
else name = NULL;

rollNumber = roll;
gpa = g

Student:Student(const Student & st)|
if(str.name != NULL){
name = new char|[strlen(st.name) + 1];
strcpy(name, st.name);

]
else name = NULL;

rollNumber = st.roll;
gpa=st.g
!

const char * Student::GetName(){
return name;

}

/{ never return handle of private data members or private member functions const l
ensures that private data members will not be changed

Student:~Student(){
delete [] name; // deleting name array

}

In C++ “it is all about code reuse”

Composition is Creating objects of one class inside another class
“Has a" relationship:

Bird has a beak

Student has a name

Composition

Now we change code slightly replacing name char * by String so that it is whole
object of class String as it qualifies to be an object because we have to apply many
operations on it like string dynamic creation and deletion, string copy using deep

copy, searching a substring and so on....

Conceptual notation:

© Virtual University of Pakistan 125
125/355
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Q  exposed Close

0 lhere are situahons where designer wants to return reference to
current object from a function
0 In such cases reference is taken from this pointer like (*this)

Example

Student Student::setRollNo(int aNo)

{
1.'-e:turn *this;

lSt'l.n:lent Student::setName(char *aName)

|
1.'-&:turn *this;

|

Usage:

int main()

{ Student aStudent;
Student bStudent;
bStudent = aStudent.setName(“Ahmad”);
I.:;-Srudenr = aStudent.setName(” Ali”).setRollNo(2);
return 0;

|

10.2.Separation of interface and implementation

0 Public member functions exposed by a class are called interface.
0 Separation of implementation from the interface is good software
engineering.
Benefits of separating interface and implementation:

Consider the example of following complex no. class, this complex no. class two
forms of implementations one is new and one is old implementation you can observe
that if you have separated interface and implementation then we can easily change
implementation without changing interface,

© Virtual University of Pakistan 99
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10.3.Complex Number

< 1/1 >
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Q  towards the container Close

Composition is stronger relationship:
Composition is a stronger relationship, because
Composed object becomes a part of the composer
Composed object can’t exist independently
Example I

Ali is made up of different body parts

They can’t exist independent of Ali

Example II

Chair's body is made up of different parts

@ Virtual University of Pakistan 53
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They can't exist independently

05.5.Aggregation

An object may contain a collection (aggregate) of other objects, the relationship
between the container and the contained object is called aggregation, Aggregation is

represented by a line with unfilled-diamond head towards the container

Example - Aggregation

Bed

Chair _C' Room Table

1
Cupboard

Example - Aggregation

Garden O . Plant

< 1/1 >
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09 4. Destructor

1. Destructor is used to free memory that is allocated through dynamic
allocation. We have to free memory allocated using new operator by over self
in destructor otherwise it remain occupied even after our program ends.

2. Destructor is used to perform house keeping operations.

Destructor is a function with the same name as that of class, but preceded
with a tilde '~

9
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Subtyping and generalization are related concepts, Subtyping (extension) and
generalization is a way to look same thing in two ways.
Sub typing is looking at things from Top to bottom whereas in generalization we

look at things from bottom to top.
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G in oop we can achieve reusal %

“reusability”, i.e. when we want to create a new
class and there is already a class that includes
some of the code that we want, we can derive our
new class from the existing class. By doing this,
we are reusing the fields and methods of the
existing class. 26-Aug-2020

43 https://englibretexts.org » Courses

1.7: OOP Inheritance -
Engineering LibreTexts

More results

Which OOP concept for reusability of existing
code?

Explanation: Inheritance indicates the code
reusability. Encapsulation and abstraction are
meant to hide/group data into one element.
Polymorphism is to indicate different tasks
performed by a single entity.

E heeps://www.sanfoundry.com» obje...

OOP Features - Object Oriented
Programming Questions and ...

¥ & oa @ -

Discover Snapshot Search Collections More
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vantage of Multiple Inheritance:

was the case with simple (single) inheritance multiple inheritance also decreases
undant code as we can inherit a class from many classes and can use their
ctions without the need to write them again.

© Virtual University of Pakistan
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However, there are more disadvantages of multiple inheritance, than its advantages.
Problems with Multiple Inheritance
Increased complexity

Amphibious vehicle hierarchy is a complicated as this class is derived from two
classes that will make code more complex and less understandable however this is
obvious as amphibious vehicle is a complicated vehicle. It is generic problem,

Reduced understanding

Due to increased complexity of class hierarchy the object model becomes difficult it
understand especially for someone who is looking it first time.

Duplicate features

As we are deriving a single class from more than one class so there is a chance of
duplication of features (same methods in both parents), following problems may
arise due to duplicate features,

Problem 1: Ambiguity

— = - - - - - a - = - a
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It simplifies our Object Oriented Model:

As we saw earlier that our object oriented model only had objects and their
interactions hiding implementation details so it makes it easier for everyone to

understand our object oriented model.

It is a barrier against change propagation



Allocation with new Operator

e new operator can be used to create objects at runtime
Example
int main()|



argument.

Implicit Default constructor:

Compiler generates implicit default constructor for any class in case we have not
given any constructor for the class.

Explicit Default constructor:

TF sicor has aivran soacksmacsbaes e anagr Alace wnthossl aser arsmoesaonbe A waribl all



Composition vs. Aggregation

Aggregation is a weak relationship than composition because in this relationship two
classes get services ot each other but can exist independently as well, main difference
is memory organization of two objects as shown below,



05.4.Composition

An object may be composed of other smaller objects, the relationship between the
“part” objects and the “whole” object is known as Composition, Composition is
represented by a line with a filled-diamond head towards the composer object



tself”
Encapsulation and information hiding are much related concepts (information
hiding is achieved using Encapsulation)

We have seen in previous lecture that object characteristics include data members



Inheritance - “IS A" or “IS A KIND OF” Relationship
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Identify Classes

Extract nouns in the problem statement
Develop a graphic editor that can draw different geometric shapes such as line,
circle and triangle. User can select, move or rotate a shape. To do so, editor provides
user with a menu listing different commands. Individual shapes can be grouped
together and can behave as a single shape.

—— = = = - -



05.4.Composition

An object may be composed of other smaller objects, the relationship between the
“part” objects and the “whole” object is known as Composition, Composition is
represented by a line with a filled-diamond head towards the composer object

Example - Composition of Ali



12.2.Life of Static Data Member
* They are created even when there is no object of a class
¢ They remain in memory even when all Objects of a class are destroyed
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Mermaid is an example of:

Select the vomrect option

Single inheritance
O

' Polymorphism

"Speciallzation

Multiple Inheritance ‘l
O




05.5. Aggregation

An object may contain a collection (aggregate) of other objects, the relationship
between the container and the contained object is called aggregation, Aggregation is
represented by a line with BREIEE-diamond head towards the container



Static data meémberis declared inside the class

But they are defined outside the class




33.2.User-Defined Types

Besides primitive types, user-defined types can also be passed as type arguments to
templates, compiler performs static type checking to diagnose type errors,
Consider the String class without p¥erleadedioperator “=="




12.5.Global Variable vs. Static Members
o AllEmabve to static member is to use gluhdl variable

e Global variables are accessible to all entities of the program
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¢, N-ary Association
An association between 3 or more classes its practical examples are very rare

05.4. Composition



Aggregation is weaker relationship

Aggregation is weaker relationship, because
e Aggregate object is not a part ui‘ tht- cunl'amt'r
* Apgregate object can EXiSEIR




We can achieve information hiding using Encapsulation and Abstraction, so we see
these two concepts in detail now,




02.6.Messages
DEEENEsmunicate through messages they send messages (stimuli) by
invoking appropriate operations on the target uhiec_t The number and kind of

messages that can be sent to an uhlu«Lt dup-:_mlh upon its mnterface

Examples - Messages




class Parent |
public:

)

void Funcl();
void Funcl(int);

class Child: public

Parent |
public:

void Funcl();

k:

class Child: public
Parent |

void Funcl();

class t
public:

void Funcl();
void Funcl(int

I;

class Child: public
Parent {

public:
void Funcl();

k:

208 / 355




N

Trnangle

angle

computeArea length

getLength

Common attributes
Color vertices
Common behaviour

Set Color, Move



15.1.Aggregation

In composition we made separate object of those concepts that we think were worthy
to be implemented as an object within other object to make our code simpler and to
make functionality modular (divided in parts) and understandable like we made
String class in Student class, but in real life most situations are such that two distinct
(different) objects and one object is using services of the other one like student and
teacher, student and librarian, reemw and chair, passenger and bus, book and



Lecture No.31
31.1.Multiple Inheritance

We have seen multiple inheritance in start of OOF now we see its implementation in
C++, A class in C++ can inherit from more than one classes like Phone class can

inherit from Transmitter or Receiver.

Examples:

Transmitter

Transmit() Receive()

*9 e
. N N

250 / 355
class Phone: public Transmitter, public Receiver
// As phone class is publicly inherited so any class derived from Phone class wili
also have access to public and protected members of Transmitter and Receiver
class

|

i

Derived class can inherit from public base class as well as private and protected base
classes

class Mermaid: private Woman, private Fish
J// As Mermaid class is privately inherited from Woman and Fish so any class
derived from Mermaid class will Not have access to public and protected members



05.5.Aggregation

An object may contain a collection (aggregate) of other objects, the relationship
between the EORESRERERAthe contained object is called aggregation, Aggregation is
represented by a line with unfilled-diamond head towards the container
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