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Human {

int age;
int weight;

void sleep()

{

OO NOOULESE WNKH
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cout<<"He is sleeping"<<endl;

=
s W=

void eat()

{

—
*

cout<<"He 1is eating"<<endl;

N =
@ O 00O dO

main()

NN
N =

Human chitti;
chitti.age = 25;
chitti.weight = 40;
chitti.sleep();
chitti.eat();
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Rectangle{

int Length,Breadth;

Rectangle()

{
Length=5;
Breadth=5;

void Display()

{
cout<<"\n Length “"<<Length;
cout<<"\n Breadth "<<Breadth;

int main()

{ Rectangle R;
cout<<R.Length<<" "<<R.Breadth;
R.Display( );
0;

b
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Rectangle{

int Length,Breadth;

void Area(int L, int B)
{ Length = L; Breadth = B;
int area = Length * Breadth;
cout<<"Area of the Rectangle is : "<<area<<endl;

0O NO WL &S WN -

¥3

int main()
{ Rectangle R;
R.Area(10,20);

!‘.
s
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Animal{
int age;
int weight;

Animal()

{
age = 25;
weight = 70;

oo NOYWULE WN -

—
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Dog;

el
w N =

Dog {

—
=Y

void display(Animal &t)
{

e
~N Oy W

cout<<endl<<"Age "<<t.age;
cout<<endl<<"Weight "<<t.weight;

N =t
® 0 ™

¥

NN
N =

int main()
{ Animal A;
Dog D;
D.display(A);
M-

b
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Friend Function Like friend class, a friend function can be given a special grant to
access private and protected members. A friend function can be:

a) Amember of another class

b) A global function

A friend function is a special function in C++ which in-spite of not being member

function of a class has privilege to access private and protected data of a class.

e Afriend function is a non member function or ordinary function of a class, which is
declared as a friend using the keyword "friend" inside the class. By declaring a
function as a friend, all the access permissions are given to the function.

e The keyword “friend” is placed only in the function declaration of the friend
function and notin the function definition.

¢ When friend function is called neither name of object nor dot operatoris used.

However it may accept the object as argument whose value it want to access.

® Friend function can be declared in any section of the classi.e. public or private or
protected.

Syntax:-

Syntax :

class <class_name>
{

friend <return_type> <function_name>(argument/s);

};

> U»u\g&ﬂ# cadnons e cs?zd}s ey sz%(,mc?ﬂ—,
D It cavmet ooy Yre dafe members  Jivect 5 e eed Ggecﬁ-m\vc.
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Largest
int first, second, maxti;

voild set_data(int f, int s)

{

first
second

O 0O NO U & WN =

=
(<

void find_max(Largest);

=
-]

g

-
w N

void find_max(Largest t)

{

—
(01 [ =

(t.first>t.second)
t.maxi=t.first;

e
00 N O

t.max1=t.second;

N
@ W

cout<<"Maximum Number is\t"<<t.maxi;

N NN
w N =

int main()

{

NN
L9 B =

Largest 1;
l.set_data(10,20);
find_max(1);

0;

N NN
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Animal{

nt age;
int weight;

Animal()

O 0O NO U & W N =

[
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Animal{

[
FaN

void display()
{

cout<<"Age “<<age<<" " <<"Weight "<<welght<<endl;

N N
= @ W o N oY WL

int main()
{ Dog D;
D.display();
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Base class .
g Type of Inheritence
access ) )
spacifier Public Protected Private
Public Public Protected Private
Protected Protected Protected Private
Privite Not accessible | Not accessible Not accessible
(Hidden) (Hidden) (Hidden)
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Human {

wnt age;
int weight;

Human( )

{

cout<<"I am inside the default construtor creating object“<<endl;

Human(int age, int weight)
{ ->age = age;
->weight = weight;
cout<<"I am inside the parameterised construtor by passing both age and weight "<<age<<"
<<weight<<endl;

}

Human( int age)
{ ->age = age;
cout<<"I am inside the parameterised construtor by only passing age "<<age<<" "<<weight<<endl;

}

Human( Human &h)
{
age = h.age;
weight h.weight;
cout<<"I am inside the copy construtor by only passing age

‘<<age<<" "<<welght<<endl;

id sleep()

cout<<"He is sleeping"<<endl;

id eat()

cout<<"He 1is eating“<<endl;

main()

Human chitti;

cout<<" I came outside the constructor"<<endl;
chitti.age = 25;
chitti.weight = 46;
Human(22,70);
Human(22);

Human kapil = chitti;
chitti.sleep();
chitti.eat();
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Test

int *ptr;

Test (int 1 = 0)

{ ptr = int(i); }
void setValue (int i)

{ *ptr = 1;
void print()

{ cout << *ptr << endl;

OO NOULE WNH-

main()

Test t1(5);

Test t2;

t2 = t1;
tl.setValue(10);
t2.print();

oubpt  of abote pwgom wil) b lo. we Teoddid the
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int *ptr;

Test (int 1 = 0)
{ cout<<"Parameterized contructor is called:“<<endl;
ptr = int(i); }

Test( Test &t) {
cout<<"MY own copy constructor called "<<endl;
*ptr = *(t.ptr);

void setValue (int 1)

{ *ptr = i; }

void print()

{ cout<<"value of ptr is "<< *ptr << endl; }

Test & Test &t);

Test & Test::operator = ( Test &t)

{

cout<<"My own assignment operator is called "<<endl;

( I= &t)
*ptr = *(t.ptr);

int main()

{

Test t1(5);

Test t2;

T2 =i €1

Test t3 = tl;
tl.setValue(10);
t2.print();
t3.print();

=t
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Shallow Copy Deep copy
1. When we create a copy of object When we create an object by copying data of

by copying data of all member
variables asitis, thenitis called
shallow copy

another object along with the values of
memory resources that reside outside the
object, then it is called a deep copy

2. Ashallow copy of an object Deep copy is performed by implementing
copies all of the member field our own copy constructor.
values.
3. Inshallow copy, the two objects It copies all fields, and makes copies of
are not independent dynamically allocated memory pointed to by
the fields
4. Italsocreates acopy of the If we do not create the deep copy in a rightful

dynamically allocated objects

way then the copy will point to the original,
with disastrous consequences.
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void show( ){
cout << X << '\n'<< y << '\n'<< z;

}

N N NN N
Ul &5 W N =

main( ){

A obj(3);

obj.show();
@.

b
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A(int z) : A()
{

ol
o U

->z = Z;

=
O 00

void show()

{

cout << x << '\n'<< y << '\n'<< z;

}

N N NN NN
U s WN =

main( }{

A obj(3);

obj.show( );
| 0;

b
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Comyma — $ePo.rngxd Lt —fol\cmd 139, a Colen.

Point {

int x;
int y;

O 00 OO U & WN =

Point(int 1 = 0, int j = 0):x(1), y(j) {}

(-]
(<)

11

12

13

14

15

16

17 int getX() {
18 int getY() {
19 };

20

21 int main() {

22 Point t1(10, 15);
23 cout<<"x = "<<tl.getX()<<", ";
24 cout<<"y = "<<tl.getY();
25 0;

26 }

27

28

29

30

31
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1) For initialization of non-static const data members:
Conts  dodza wewbewn st be Md:mﬂg&] tw\\r?,
ndiliger L.
= Readen Lo lelﬂb%w%, He  Cowsb Aode  embor om
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Test {
) i

Test(int t): _t(t) {}

int getT() { ts )

main() {

Test t1(10);

cout<<tl.getT();
0;

’




2. For initialization of reference members:

= the  Comrob \W\L-Haﬂige b vdide  consbruckr Li¥e
—t=% 7~

©
(]
@

lest {
int& _t;

Test(int t): _t(t) {}
int getT() { wks 3

1
2
3
4
5
6
7
8
9

[
- 2

main() {
Test t1(50);
cout<<tl.getT();

()
B

= e e e e e
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3) For initialization of member objects which do not have default constructor:

:>I]§§' clays ane howre dngzaanﬂ: c117\§#53<4cirﬁr, cvra CJEHEuéjb bej
deaurs Ore 1 o doda  yrember cg, o, then  Brere © o
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O NO U s WN -

One() {}

One(int x): _x(x) {}
int getx(){
X3

}

[wo {
One a;

Two(One x) {
a = x;

cout<<" value of a in two : "<<a.getx()<<endl;

main() {

One one(50);

Two two(one);

cout<<" value of x in one : "<<one.getx( )<<endl;

Uy
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One {

Rt X

One(int x): _x(x) {}
int getx(){

O 0O NO WU s WN =

X5

—
~e

Two {

One a;

Two(One x): a(x) {
cout<<" value of a in two : "<<a.getx()<<endl;

main() {

One one(50);

Two two(one);

cout<<" value of x in one : "<<one.getx( )<<endl;

0«
e |




4) For initialization of base class members :
> The PQJ‘LQVY\EJEEJ'Q}QQ\ cartructor of bose. low C_O(Y\GY\\?/&
calld U.m'wa/ wholizer lod.

Base(int x) : _x(x) {
cout<<" value of _x in Base class : "<<_x<<endl;

W oo NJNOOWLK & WN -

e
N - ®

Derived : Base {
int _y;

fd et
NS Y

Derived(int x, int y ) : Base(x), _y(y) {

16 cout<<" value of _y in Derived class : "<<y<<endl;
17

18 };

19

20

21 int main() {

22 Derived D(10,20);
23 0;

24 }




5) When constructor’s parameter name is same as data member

it x:

Base(int x) : x(x) {
cout<<" value of x in Base class : "<<x<<endl;

}

1
P
3
i
5
6
/4
8
9

=
-~ @

};

R W
B WN

int main() {
Base b(10);
0:

b

=
o n

17 }




6.) For Performance Reason

Base {
&

Base( ){
cout<<" Base default constructor "<<endl;

O O NOY WU & W N -

}
Base(int x) : _x(x) {
cout<<" Base parameterised constructor "<<endl;
}
Base( Base &obj){
->_X = obj._X;
cout<<" Base copy constructor "<<endl;
}
Base & = { Base &obj){

cout<<" Base assignment operator "<<endl;
*

>
};
Myclassq{
Base _b;
24 :

Myclass(Base b) {
26 _b = b;
cout<<" My class parameter constructor "<<endl;

28
29 };
30
int main() {
32 Base b(10);
Myclass mc(b);

03

OUTPUT:

Base parameterised constructor
Base copy constructor

Base default constructor

Base assignment operator

My class parameter constructor



Base {
int _Xx;

Base( ){
cout<<" Base default constructor "<<endl;

Lo ~NOWL & WN M

}
Base(int x) : _x(x) {
cout<<" Base parameterised constructor "<<endl;
}
Base( Base &obj)A{
->_x = obj._x;

cout<<" Base copy constructor "<<endl;
}
Base & = ( Base &obj){

cout<<" Base assignment operator "<<endl;

Base _b;

24 H
25 Myclass(Base b) : _b(b){

26 cout<<" My class parameter constructor "<<endl;
27 ¥

28 };

29

30 int main() {

31 Base b(10);

32 Myclass mc(b);

)
g

OUTPUT:

Base parameterised constructor
Base copy constructor

Base copy constructor

My class parameter constructor
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int main() {
cout<<"Size of struct is : " (Base)<<endl;
0;

14 }

OUTPUT = | 2 ka? ot )
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int a;
char b;
double c;
9 };
10 int main()
11 {
12 base var;

13

14 cout<< (var);
) 0

16 }




int a;

char b;

double c;
}__attribute__((packed));

1
2
3
4
5
6
7
8
9

10

11 int main()

12 {

13 base var;

14

15 cout<< (var);
16 (
17 }

(i) =
-9




Abstyoct  cJass -~
Puse ~Nirtusl) @y\da}m — A Jde 'm'ﬂuwa —F.md:im £ poe ~inrtuo) —f—}mdm

Ex> i | wat B dcoxe o Ao sk the dow,i com do it
Jke -
clage Person
3 public.:
woid feme OO

i

2L i dont wekt o \Y\rbo&tg: Hre 'emdticm _Gm
O&w\?w\\@&.

Void -F/mc(_):o} J do 'r\o‘thv? vemc,‘

NGTE - e cannst  cmsdke  an cé(]ccjb of Hoe clases
ohich  \ave dAe mﬂ«éy? «ﬁmc.

>Btb we cavn xiode a chid dagg ad occerg the

x
> b w» Compuboay = oveynde He do “noﬂ«\'\wa ~Ftn~d3icnn
m il Qass.

- But, i-f: we aeceeg  He  dewtved ches  un boee  close
Wer, then b 2oy  bwndd ’thcf) c:g baze oy
peiver 4
Wl be S e ek o oNod ik , o we
i)l wmade  Hhe {wncﬁ) Vrtuol
[Virkal  wod fancO=05 |
K\
Pue vivtual Gundom.




= F we do mot overwidk Jdnc(‘&:. v rrtal 'E‘-mdt‘\dhi/n
devved oz tren  devivd oz becomes
abstrack dla&s

> N obsteads day com howe congtaudms.

2 Pn abstiudb closz o GF con alw b defived

g, Sboruck  Yezsond

Vinbued)  ved feon c()=0 5
-y

6913 wheb v Pbsbract class )

Anz 1) Abstract che & o chy £y ohch Hew »
odeast are  Pww Vivrtuo) fumobﬂn anl e,
Caymned  Inctowdiok  abstioct dok (we cavnst
ook, o of  obstrect  dow).

2 w\\\l Lre. USe Pbsbract QQQ,ggj
Ane 2> ITf Here zscch«iwz AN 0> fwm dome,
ad e  com U use them wy\uu-p\c lassen

buds '\vdivid,%%z He w{%wv&l e Pbstoct
claze  demea TG’ wake cm)/ zenge [uce of <k .

Er D Novnme AQH%’C&& Phere Nownber 0 e \WESW
Weide Pf:a*sm Abstzact e, bk szy
P £ O‘F o o U



?Q"B'SGY\ N"\W\Q MAJUUB\ p\’)ﬂLNG

Qe)\ O

> Ll Com Use PewSan Infercbin W studed ,«ond%
dags ;s iw(‘?:;mm:tidh o\l be e of 87\3

> Ourr cFQjﬂs V) bk oeduced .

S Mrchitectne ol be  Yourdabl -

DR we need b defive He pune nrtue) fumchion im
Onild  clow.



Templade, i~ TcmP,Qaﬁv: wses) o d&@ﬂﬂe_
’ {eracdion ‘@V\P?wtf and  cloaz  temphde -

~>I—twqwe-oa—kowo¥ao-wb~fumctim&*doss

std;

int addition(int numl, int num2){
numl + num2;

}

double addition(double numl, double num2){
numl + num2;

O O dO WL & W N =

[
(<]

int main() {
cout<<"Addition of two numbers is :"<<addition(5,6)<<endl;
cout<<"Addition of two numbers is :"<<addition(5.4,6.3);

o0 0®

std ;
< >

1

2

3

4

5 X addition(X numl,X num2){
6 numl + num2;
7

8

9

int main() {

10 cout<<"Addition of two numbers is :"<<addition(5,6)<<endl;
11 cout<<"Addition of two numbers is :"<<addition(5.4,6.3);
12 }
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T numl
T num2

1
2
3
4
5
6
7
8

void add() {
cout << "Addition of numl and num2 : " <<numl+num2<<endl;

}

main() {
A<int> d;
d.add();

0;




1
2
3
4
5
6
7
8
9

N b= = b b et e e e )
S VW O NOO WL & WN M~

M a;
N b;
A(M x,N y)

a = X;

b =y;
}
void display() {

cout << "Values of a and b are :

}

main() {
A<int,float> d(9,10.5);
d.display();

@c

)

<< a<<"

’

"<<b<<endl;
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1 int main(){
int x = 15;
char y = 'a’';

X=X+Y;
float z = x + 1.0;

cout << "x = " << X << endl
<< "y = " << y << endl
<< "z = " << Z << endl:

0;

OUTPUT:
= 112

d
113
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1 int main(){
double x = 10.566;

int sum = (int)x + 1;

cout << "Sum = " << sum;
' 0;

7}

8

9 OUTPUT:

10 Sum = 11
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L N N
1 int main ()
double 1;
L=2.8% 3.2 x 4.7;

int total;

cout << " Before using the static cast:" << endl;
cout << " The value of 1 = " << 1 << endl;

total = st < int > (1);
cout << " After using the static cast: " << endl;
cout << " The value of total = " << total << endl;

18 OUTPUT:

19 Before the | cast:
20 The value of 1L = 42.112

21 After the cast:
22 The value of total = 42




2. Use static_cast when conversion between types is provided through conversion
operator or conversion constructor

Int {

int X;

OO NO WU & WNH-

Int(int x2)
{ x2=x;
cout << "Conversion Constructor called" << endl;

e
w N += S

string()

=
v

cout << "Conversion Operator" << endl;
to_string(x);

o e
W N

main()

NN
- O

Int obj(3);

string str = obj;

obj = 20;

string str2 = <string>(obj);
obj = <Int>(30);

NN
w N

OUTPUT :
Conversion Constructor called
Conversion Operator
Conversion Constructor called
Conversion Operator
Conversion Constructor called

We should typecast line 22 and 23 using static_cast as we have used in line 24 and 25




Lets the try to understand the above output:

1. When obj is created then constructor is called which in our case is also a
Conversion Constructor(For C++14 rules are bit changed)

2. When you create str out of obj, compiler will not thrown an error as we have
defined the Conversion operator.

3. When you make obj=20, you are actually calling the conversion constructor

4. When you make str2 out of static_cast, it is quite similar to string str=obj;, but
with a tight type checking.

5. When you write obj=static_cast<Int>(3@), you are converting 30 into Int using
static_cast.

3. Static cast is more restrictive than C-Style implicit cast.
Example - char* to int* is allowed in C style implicit cast but not with static_cast.

3 int main()
{

char c

)&cC;

<int*>(&c);

Swe meeded are byl Aor C we wor allwed {ox
ore. Porcbudwe  bleek, bub  afder Wgwﬂ
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4. static_cast avoid cast from derived to private base

std;

Base {

Derived :
}s
int main()

{

Derived dl;
Base* bl = (Base*)(&d1);
Base* b2 = <Base*>(&d1);




Derived :

int main()

{

1
2
3
4
-
6
7
8
9

Derived dl;
Base* bl (Base*)(&d1);
Base*x b2 = <Base*>(&d1);

[
(S




5. Use for all upcasts, but never use for confused down cast.

Derivedl
Derived2 :
int main()
{
Derivedl

Derived2

Base* bl = <Base*>(&d1);
Base* b2 <Base*>(&d1);

Derivedl <Derivedl*>(b2);

Derived2 <Derived2*>(bl);

The above program will compiled successfully, that should not happen, we
have wrongly downcast, we should use dynamic cast in this case.



6. static_cast should be preferred when converting to void* OR from void*

1
2 int main()

3 {

int 1 = 10;
void* v = <voild*>(&1);
int*x ip = i <int*>(v);

03

Bottom Line:

1. For compatible type conversion, such as float to int.

2.For conversion operator and conversion constructors.

3. To avoid unrelated pointer conversion.

4. Avoids derived to private base pointer conversion.

5. Use for all up-cast but never use for confused down-cast
because there are no runtime checks performed for static_cast
conversions.

6. Intensions are more clear in C++ stlye cast (express your intent
better and make code review easier).

7. Finding is easy.

8.Error found at compile time.
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std;

Base {
void print(){
cout << "Base" << endl;

Derivedl : Base {
void print(){
cout << "Derivedl" << endl;

Derived2 : Base {
void print(){
cout << "Derived2" << endl;

}

main()

Base bl;

Derivedl dl1;

Base* bp = <Base*>(&d1l);

= ua‘maf Hw Cast hes un  bivre  owerdhead, because
It chrecks Oéa'cci? ﬂﬁu ot wun bwe (,wiwaA RTTE
CRun e Jcm)t 'lvr(cm\wb'dn).
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Derivedl* dp2 =
(dp2 == nullptr)
cout << "null" << endl;

cout << "not null" << endl;

Derived2* dp3 =
(dp3 == nullptr)
cout << "null" << endl;

cout << "not null" << endl;

{
Derived2 &rl =

(std::exception& e) {
cout << e.what() << endl;

<Derivedl*>(bp);

<Derived2*>(bp);

<Derived2&>(bl);

Downcasting

Derived Class 1

\

Y

Derived Class 2 ’7

Upcasting




Const Cast - -

2 Covst Cost  Con be wped 4o He Consds o

cdox — covwst_cast 4—T><\/>
rere st be g eivder, yefoune o porky -5

int main(void)

{

OLCoOoONOOWUL &EWN =

int val = 10;

int *ptrl = &val;
int *dl = <int *>(ptrl);
*dl = 15;
cout <<*dl<<endl;

N bt et et et fed et el el ped el
S VOO NOOLULE WNHOS

int val2 = 10;
int *ptr2 = &val;
int *d2 = <int *>(ptr2);
*d2 = 15;
cout <<*d2<<endl;
25 0;
26 }
27
28 OUTPUT:
29 15
30 15
31

NONNN
& W N =




2. When we Teed o ol esve 3 sy mum
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std;

int fun(int* ptr){
(*ptr + 10);
}

int main(void)

{

1
2
3
4
5
6
7
8
9

—
(<)

int val = 10;
int *ptr = &val;
int *ptrl = <int *>(ptr);
cout << fun(ptrl);
' 0;

e
BSW N =




reinterpret_cast
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Y5
char c;

bool b;

t main() {
myStruct s;
S.X = 5;

int * p =
cout

p++;

cout

p++;

char * — (',.}h,?!"t)(p);

cout << *c <«

cout << *( <bool*>(++c)) << endl;

.
>
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Human {

int age;
int weight;

LoONOOWULME WNM

int count;

Human( )
{ count++;
cout<<"I am inside the default construtor - creating object"<<endl;

void update()
count++;

void sleep()

{
cout<<"He is sleeping"<<endl:

void eat()

{

cout<<"He is eating“<<endl;

Human::count =0;
UERTE!

Human chitti;

cout<<" I came outside the default constructor"<<endl;
chitti.age = 25;

chitti.weight = 40;

chitti.update();

cout<<chitti.age<<" "<<chitti.weight<<endl;
cout<<"Total count Calls ‘"“<<Human::count<<endl;

chitti.sleep();
chitti.eat();
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std;

>
Employee {

int id;

string name;

float salary;

Employee(int id, string name, float salary)

{

O 0O ~NO WL & WN =

—
(=]

->1d = id;
->name = name;
->salary = salary;

s
w N =

}
void display()

{

e
(o ) IR © 5 I -9

cout<<id<<" T"<<name<<" "<<salary<<endl;

e
0~

int main(void) {
Employee el =Employee(101, "Kapil", 120000);
Employee e2=Employee(102, "Deepankar", 80000);
el.display();
e2.display();

NN N NN =
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Q'€%J.VJ&<A on  tre wquocO -ch:hcm osn He mﬂﬂm&')
«E:md:um Swtumse  He oo emeal), 8o +Hre 8\}9]‘0
opradsr ol Azl -t}e. rraloc (D fnm:bov\ )'\o w

string name;
wnt num;

car(string a, int n){
cout << "Constructor called" << endl;
->name = a;
->num = n;

}

void enter() {
cin>>name;
cin>>num;

}

void display() {
cout << "Name: " << name << endl;
cout << "Num: " << num << endl;

int main(){
car *p = car("Innova", 2012);

p->display(); defede p,
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FNaxncﬂwl Allo cation ULﬁna, mallpe -~

int main() {
int len;
cout << "Enter the count of numbers :" <<endl;
cin >> len;
int *ptr;
ptr=(int*) malloc( (int)*len);
(int i=0;i<len;i++) A
cout << "Enter a number : " <<endl;
cin >> *(ptr+i);

O oOoNO U WN -

[ T S S R )
B W N =

}

cout << "Entered elements are : " <<endl;
(int 1=0;i<len;i++) A
cout << *(ptr+i) <<endl;

[ -
0o ~JNO W,

}

(-
(Xe)

free(ptr);

V]
—

N
(<)

> I Ye Su{pa'ed: Yremovy o b avalabb
olloc() -FWY\CHOG »etwenr’ He NULL P@w\:&@*

= Alocoded ey, Con be deallocote u»\na {qa@
fusociom.

_————————e e e e e e
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Diffrence  betwcen New  ond  Malloc

NEW

|. New o?a-coiar constoudt
am oha'ec:t.(vt ol He

Cowbtuctnr o wuioﬂrgf_

am oba“ect :

2. delede  opowlar desbo/

3. Tew w an o?e)miﬂr
4 Tew com be ovexloaded .

5 Tt sufficiext wenwary G
avodoble , vew well Beow
an - @raepdign

€ We weed 4o gPar@

MNumber O‘F obacdsr

+. nemoy allocated e )
Cavmot  be resixd.

8. &recubon Hine &) vew )
Qpa  Hron  walloc ()

MhLLoC

. Malbe & o ~F.mcb'an,'rb deon
yb ) He Construder

2. rem@ f(-’é,\'v\&'ah v Jeollocde
e ey
2. Tt & a Paede:Fmee) —%mcﬁcm

wn Stibh deoader 10:1:‘
Y. malloel) comet bde overloaded:

S, wmolloe() i) sedeem o NULL
PO'\NECD'-
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of b‘&m 1o de allocofed.
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FINAL K@j,worg) ',,-

> Ct1 allows  bult-m fau.ﬁﬂlj ' © Pmmd?
O\rouu?d&zr\a, c:a Nt nelbian U.o'wxa, 'Enmﬂ Epecrﬁa“

Cvwr — (anucmhAkfﬁ, 4}7wﬁ
‘G.mddom !

void myfun() {
cout << "myfun() in Base";

Derived : Base{
void myfun(){
cout << "myfun() in Derived\n";

int main(){
Derived d;
Base &b = d;
b.myfun();
0;

eryr — Commst Qe
c ’wmoj Mve. %izrm
f—maﬂ bove ‘Base’ m
}; devved JGJ,PQ ‘ Deived

O ~NOY WU B WN =

O

int main(){
Derived d;

-
-2

(U
vy

-
w N
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CoNT KEYWORD —
= Comnst K@Zco@cdas wed to defre He conslab

Volue  thot  Comet  chomge  duwurg  proyom "

Use of const Keyood  with difeert  porametoo -
e Use <Comet varuabke

Use const  with POUYW

* Use  conshb  poindoe ith  \arinbks

* Use canst  with  functin mﬁ“mm

* Use condt with clap vrember %“d’“”&

* Use comat with om  dods Wembow.

* Use coet with o oba'cds,

. Conzt vasuabe
Csngt b Q= Qo)
Q =aqa+ |0
QUTPUT - Ervwor.

2. Const Po'rvdx:’b’ ﬂ
= We  commet d«w?: e adbup of the
adese. (lhaf = Rwﬁmoﬁrg,oi:idh) edhich ~meome the

oot Hre porder ©do indlolized an He

vpo'mk:r-
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int main ()

{

int x = 10, y = 20;

*ptr = 15;

cout << " The value of x: " << x << endl;

cout << " The value of ptr: " << *ptr << endl;
0;

}

OUTPUT:
The value of x: 15
The value of ptr: 15

3 Porder t© comstons  vadabk

= Tb weome povder ponds to e value of
Q conab vauvabe YBrok  comnelt C,‘«\m?:.

Const O oL B A ksth oo ?céwth 'Jco
oy Constan Lj»j Comatont '\IGJ"Qb\a'
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int main ()

{

int x =7, y= 10;

int *ptr = &x;
cout << " initial value of ptr:" << *ptr;

cout << " value of x: " <<x:

b

COoONdNO UL LA WNH-

—
@

—
-

ptr = &y;

cout << " value of y:
cout << " value of ptr:" << *ptr;

<<Y;

1 int Test ( int num)

2 {
3

4 cout << " The value of num: " << num << endl;
0;

6 }

7 int main ()

8 {

9 Test(5);

10 }
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5. Const ]oe%xc&@f P:Ndcm? 5 o Covgl varvabk T -
S L?f\‘\’to\x —  const cl_cioﬂﬁaccbs Cenat ey

1 int main()
2 {
3 int x = 53
int m =10;
int*

char y = 'A’';
char*

cout << *1 << " and " << *j;
0:

>
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L. Pass c,uws:t~o:%um~rd: value © g "nsn—cmxgt?ummeb—o(l
a ﬁmban Coupe eodlr . —

1 int foo(int* y){
*Y;
}

int main(){

int k = 8;
int* x = &Kk;
cout << foo(x);

H 2w oLl s WN

[

2 ey — iwolid  Canderwion foemn ¢ consks A i)

7. Yor const  a<tiom Jcsa_Pe,:— tre edum ﬁﬁx%
tre Afunckion 4o ost  ard 2o b elwws  q
const il vdu?:y voalue & Lo

> Trexte CJQJD be ') e ub¥iijt3’
We pPapy Cowst & sy~ Qs
varvable e e Jeuancﬁicﬂn Begotese
e Volue sl be ackironed
Be -gwhdzicn S Lo,
(onstads  osdovnady :

int x=9;

it z = 10;
cout << foo(x) << '\n'<< foo(z); A'& ‘B"‘C’/ O.D'C?U‘(Veﬂtt bF' "ac_
'FUY‘U‘:"CW\ »  ~en— Const.

L It e e e e e
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3. For congt  ochm ‘E!.Z,Pe G Caryt FQJ'O\‘T&Qb’:"

200

|

2 {

3

4

5}

6

7 int main()

8 {

9 int x = 9;

10 int 2z = 10;
1 cout << foo(x) << "\n'<< foo(z);
12

13 0;

14 }

= Heoe, both  Covst  and men—const elues  com de
aned  op Bre  Const @amm:iem ‘o the {;mdo'm»)
e ase wb  ollawed t©  Hen dmw?cﬁt
volue il SN P&Mc& Vasuade  because tre Poﬂomd@’
20 .
Othorse ; e Wl fae  Bre e

C

C%@QC&\Et\)oJD its velue @n’tﬁac}rw?:&
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Inheoitance '~ Bn O, Hese ew S tgpe o Sefertane

. Sin
2. Md?;ﬁmd
3. Mievaxchual
4 Mulbspe ;
o\
N H%w }Noi: em Jawg

V) §§y\%ﬂ¢ = —> Base clam

QAouvred lopa

—a

Human {

int age ;
int weight;

O 0O NO WL & WN =

—
-~

=
N

main()

Male Me;

Me.age = 35;

Me.weight = 60;

cout<<Me.age<<" "<<Me.weight<<endl;
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9,') Ml leuved -

Cav

II Tovyeta

Drmova

1
2
3
4
5
6
7
8
9

[nnova

int price;

>}

int main()
19 { Innova In;
20 In.cartype = "Petrol";
21 In.country = "Japan”;
22 In.price = 300000;
23 cout<<In.cartype<<" "<<In.country<<" "<<In.price<<endl;
24 }

—_——————— e e e e e e
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3) Miewarchical *

Gmpb%a:

R FTE

Employee{

string Profile;

Intern : Employee

OO NOULE WN@

int salary;

el el
Ww N =

Fulltime : Employee{

=
(03 [ =1

int salary;

=
0 N O

main()

Fulltime FTE;

FTE.salary = 1000000;

FTE.Profile = "SDE";

Intern ITE;

ITE.salary = 500000;

ITE.Profile = "SDE";

cout<<FTE.Profile<<" "<<FTE.salary<<" "<<endl;
cout<<ITE.Profile<<" "<<ITE.salary<<" "<<endl;

N NN NN NNN =
N OO s WN - W
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e u¥s gPeads.

M oM DAD

CHILD /

= Thee can Be QmB\'M, Lhen the Bar lame
fgx,mc;b'@n& honre  ZFawe rawe , o 2eolve -

Stope ress)udhion opeﬂaﬂrs‘r

e

1
P
3
4
5
6
7
8
9

Y3

};

Mom{

void display()

{ cout<<"Class MOM “"<<endl; }
Dad{

void display()

{ cout<<"Class DAD "<<endl; }
child : Mom, Dad{

void display()
{ cout<<"Class CHILD ‘'"<<endl; }

int main()

{

child ch;
ch.display();
ch.Mom: :display( );
ch.Dad: :display( );
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Cooe. demved Afoom Vehick

]
WO NOWUHEWRNR

W

@

N N 2 2 e e e e
= e Lo NOWL & WNMHBS

vehicle

vehicle() {

{

e
S LC

.
>

Racivg-

Feoryone Jengved 4%2m“\ ot

cout<< "This is a vehicle\n"; }

};

Car:

Car() A

cout<< "This is a car\n"; }

3

Rac1ing

Racing() {
cout<< "This is for Racing\n"; }

b

{

}ﬁuvy;_-- .
Sl ial Le

Ferrari() {

vehicle

Car,

{

Racing {

cout<< "Ferrari is a Racing Car\n"; }

};
int main() {

Ferrari f;

0;

>
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ADVANTA RES |~
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— Treproves Coxle ‘?rcoéo.b'\\f{?, ar We o't weed ©
it te  Same  Gade Cgaim, code  looks Cleorer avd
oo ble -

> Tahertence &u.?pcrts erb=nzih) ar ~vew Qome cam
be eﬂb‘l\\d_ added o ewdsjdw\y, Napses.

—_———————— e e e e



Kapil Yadav

PoLYMORPHISM -

Ny N5
MO\’Y\\/ de’m&.
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= Comple ~ tive ?o\ymoxphm' :
> Ruarkine Po]y esphiom .

Poly MOTPROM
Compile Time Run  Tiwe
\/\ j/
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. C}\omgfm} tre ‘ba?e o-e OJGZLLW’CRCB

alculator{

int add(int a, int b)
{

a+b;

int add(int a, int b, int c)
{ a+b+c;

}

O 0O ~NJOWL &6 WN =

float add(float a, int b)
{ a+b;
}

float add(int a, float b)
{ a+b;
}

float add(float a, float b)
{ a+b;
}

b

main()
Calculator Calc;

float a,b;
cout<<"Add three integer numbers "<<" "<<Calc.add(2,3,5)<<endl;
cout<<"Add two integer numbers “<<Calc.add(160,30)<<endl;
a = 11.5;
int ¢ = 20;
cout<<"Add one integer and one float number "<<Calc.add(a,c)<<endl;
b = 39.60;
cout<<"Add one float and one integer number "<<Calc.add(15,b)<<endl;
R
b =18.6
cout<<"Add two float numbers "<<Calc.add(a,b)<<endl;

—_———————— e e e e
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Q) Cav we overload wwoin wetwd

To overload main() function in C++, it is necessary to use class and declare the
main as member function. Note that main is not reserved word in programming
languages like C, C++, Java and C#. For example, we can declare a variable
whose name is main, try below example:

O

using namespace std;
Q class Test int main ()

> éublic:

' . int main = 10;
int main{int s) [> std: :cout << main;
iz cout << s.:<< "\n'; return 0;

return 0; {é} }

int main{char *s)

Output:
cout << s << endl;
return 0O;
}
int main{int 5 ,int m) 10

cout €< s << " " << m;
return 0;

int main{()

Test oby:

obj.main(3);
obj.main("I love C++");
obj.main(9, 6);

return 0;

The outcome of program is:

3
I love C++
96

_——————e e e e e e e
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Opemdrmr O\rerlouémdk
C++ Hw_c«b«l&?—tppaovda -t:l'e.opfrm-bzvzsokﬂ\q

special TEATLY —fa Q -%:rﬁe,) this oJmh{ad o Krown
o cpouddr  overloading -

How 4o oOverload e oPerLodmr?—
> T overled oan  opouwlsy, a opewdor funchiem e ckfivad

nside.  a Dans.
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)
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Rectangle{
int Length,Breadth;

Rectangle( )

{
Length=0;
Breadth=0;

OO NOOU S WNE=

[
(<)

void ++( )

{

=
N =

Length+=2;
Breadth+=2;

[ T G W
(o) BN © 4, B =~ O

void Display()
{

=
o0

cout<<"\n Length "<<Length;
cout<<"\n Breadth "<<Breadth;

N NN NN
B WNREL @
-

main( )
Rectangle R;
cout<<"\n Length and Breadth before increament “;
R.Display();
++R;
cout<<"\n Length and Breadth after increament ";
R.Display();

0;

Ww W W NN NN
N = © OO0 dJO W




-—

But, among them, there are some operators that cannot be overloaded. They are

e Scope resolution operator
® Memberselection operator
e Memberselection through ®

Pointer to member variable

* Conditional operator 23
e Sizeof operator sizeof()

Operators that can be overloaded

1. Binary Arithmetic -> +,-,% /,%

2. UnaryArithmetic =-> +, - ++ —

3. Assignment -> = +=*= /=-= %=

4. Bit-wise -> & ,|,<<,>> ~ A

5. De-referencing -> (->)

6. Dynamic memory allocation and De-allocation -> New, delete
7. Subscript -> []

8. Functioncall -> ()

9. Logical -> &, | [,!

0. Relational -> > < == <= >=

[ tinkedin.comvin/kapilyadav22

Kapil Yadav
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Why can’t the above-stated operators be overloaded?

1. sizeof - This returns the size of the object or datatype entered as the operand. This
is evaluated by the compiler and cannot be evaluated during runtime. The proper
incrementing of a pointer in an array of objects relies on the sizeof operator
implicitly. Altering its meaning using overloading would cause a fundamental part of

the language to collapse.

2. typeid: This provides a CPP program with the ability to recover the actual derived
type of the object referred to by a pointer or reference. For this operator, the whole

point is to uniquely identify a type. If we want to make a user-defined type ‘look’ like
another type, polymorphism can be used but the meaning of the typeid operator

must remain unaltered, or else serious issues could arise.

3. Scope resolution (::): This helps identify and specify the context to which an
identifier refers by specifying a namespace. Itis completely evaluated at runtime and
works on names rather than values. The operands of scope resolution are note
expressions with data types and CPP has no syntax for capturing them if it were
overloaded. So it is syntactically impossible to overload this operator.

4. Class member access operators (.(dot), .* (pointer to member operator)): The
importance and implicit use of class member access operators can be understood
through the following example:

Important points about operator overloading

1) For operator overloading to work, at least one of the operands must be a user-
defined class object.

2) Assignment Operator: Compiler automatically creates a default assignment
operator with every class. The default assignment operator does assign all members
of the right side to the left side and works fine in most cases (this behaviour is the
same as the copy constructor). See this for more details.

3) Conversion Operator: We can also write conversion operators that can be used to
convert one type to another type.

Overloaded conversion operators must be a member method. Other operators can
either be the member method or the global method.

4) Any constructor that can be called with a single argument works as a conversion
constructor, which means it can also be used for implicit conversion to the class
being constructed.
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Animal

int age;
int weight;

void speak()
{

cout<<"HIIII "<<endl;

|
2
3
4
5
6
7
8
9

}

Dog : Animal{

void speak()
{
cout<<" WOOF "<<endl;
}
};

20 int main()

21 { Dog D;

22 D.speak();
23 0;
pL

Riler » Munt do  inmhestbanee
> Sawe ~f%11\cﬂakyq 'xvaxve.// Zame szzqunskﬂf-

Q) Com e overnde stahic 'me,ﬁnod?
Kapil Yadav
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get_Area( ){
cout << "This is call to parent class area\n";

L3

W 0O ~NO WU & WN =

et
[_—

Square : Shape {
area=0;

pd el
S W N

Square(int 1, int b)

{ area = 1*b;

}

int get_Area( ){ cout << "Square area: " << area << '\n';
area;

NN N bt et el el e
N =& W 00 N U

main( )

N
w

Shape* s;

Square sq(5, 5);
s = &sQq;
s->get_Area();

OLTUT - Thy w» cald + P@ch\ﬁt Do araog

= To  ~esolve Hoe iZ2Ue C}{E 'fzwiciiidrx C“”:Z?B;rglv;}/,
We  Ude  Niphual /Emdz'cm-
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Shape {

int get_Area( ){
cout << "This is call to parent class area\n";
‘| .

S

O O NO U B WN =

—
(<]

};

=
N

Square : Shape {
int area=0;

Square(int 1, int b)

{ area = 1*b;

}

int get_Area( ){ cout << "Square area: " << area << '\n’';
area;

main( )

Shape* s;

Square sq(5, 5);

s = &sq;

s->get_Area();
0;

’

OUT T — QW areeo t 25,
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base {

void fun_1()
{ cout << "base-1\n": }

void fun_2() {
cout << "base-2\n"; }

void fun_3() {
cout << "base-3\n"; }

void fun_4()
cout << "base-4\n"; }

derived : base {

void fun_1()
{ cout << "derived-1\n"j; }

void fun_2()
{ cout << "derived-2\n"; }

void fun_4(int x)
{ cout << "derived-4\n"; }

main( )

base *p;
derived objl;
p = &objl;

p->fun_1();
p—=>fun_2();
p->fun_3();
p-—=>fun_4();

0;
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address of

base version
of fimc(2) VTABLE for

=Jdtess of class base

base version

of func(3)
address of

base version
of func(4)
OBJ1 -

P

GEWTLRYIEI0  VTABLE for

of func(2) .
Sre— class derived

base version
of func(3)

address of
base version

of func(4)

= We can nst access  gen Vil %me'ﬁms eo-P
Jdemined clas< ‘bhwowa\\ base AT gkg‘md;ar,

NOTE — Thewe are mon VNiviual fﬁmcﬁm ) bose
cdass , wWhich ae  olzo M kv C!L_M/ e
base clazz %’h@b’cm il 8 calod , becotipe.
M conl Brde Complex chrec e —@Y dyf.d;
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Vietuad Destrudor - Dc&a;hf% o deuved o

b‘&?cﬂt Lw'mg a P&wdg?o’ Qg base  closs ot

har @ mon— virlad destyudor  veutts am me]::ﬁma)
be owiouy:

base {

E)

{ cout << "Constructing base\n"; }
~base( )

{ cout<< "Destructing base\n"; }

OO NOO UL S WN =

derived: base {

derived()
{ cout << "Constructing derived\n"; }
~derived()
{ cout << "Destructing derived\n"; }

int main(){

base *b = derived( );
H

getchar();

}

OVUTPUT o~ Comgbxuubwa' _ bare
Des ' dase
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NOTE - The base Lo P@Enotar Was Lsed o 1rofe
Yre  derved  clons  odech.
Destouckr hoo 4o be Jrmrock Nirtual, othawie
Devive  Destoucdy we) ~ot ol

base {

base( )

{ cout << "Constructing base\n"; }
~base( )

{ cout<< "Destructing base\n"; }

OO NO UL WN =

et el
N =~ &

derived: base {

[
w

derived( )

{ cout << "Constructing derived\n"; }
~derived()

{ cout << "Destructing derived\n"; }

= e e e
00 N O WU &

};

N B~
® WO

int main( ){

base *b = derived( );
b;

getchar();

pL 0;

25 }

26

N NN
W N =

OQUTPUT - szgbmd:'w?/ bore
C&Sﬂﬁfnnxcfjvtﬁf devved
' Aexrived

Eksd:m4nthnj, base
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Encopsulabion 1= Encopaulation i defived o» wznﬂirra_ up
of doda ad Infovedbion  Ledex a %“m?\c ot .

Addition{
Addition(int t = 0) {

total = t;

void addNum(int number) {
total += number;

O OO NOY U & WIN =

[
()

int getTotal() {
total;

=
w N

-

=
(6N

int total;

=
~N O

b fed
O o

int main() {
Addition a;

NN
- O

a.addNum(3);
23 a.addNum(2);
pL a.addNum(8);
25
26 cout << "Total " << a.getTotal() <<endl;

Role o-F Qcce 88 $§3:Ck€low 2 encoPﬁuQa:Q:iov\ -
Tre opwess  of \vakxvcv'\B‘r? encopulotion  can  be  Bub —déivided
o twe  sleps -
. The dodmn  mewbos  shouwld  be Qobeled ap ?&hh*a uAnT} ‘e
Pzﬁvai: Q.ccow $peo:€vow
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2. The wevaber —Qcmd:im\ which mwpuﬂdw +He dodo member
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Abztwsadion 1~ Dada  Obstrackim » o poe» =) P’ao\i\di,«?
Onhj. tre  eRexdo) debils o Y  oulside word
avd hﬁdiv? He woora  Jdddpid

° Ch pwoudes Q cz)w.oi'z Qv of  abstaackon. —Fcnr R~
PowQ) —?(.A"r\c;QT\GY\ in Used 4o coladsk  YHe poLLeY of
A vunbery  withoub Kwoto‘wﬁ, He ui%mﬁw e {(mdm

{o\\o MR

Dada Aletordhon  com be Qohieved n  Axoe S
¢  PAbstradkm lw'mz, Nowsses .
°  Pbstracton  am heoder  files.

int main()
{
int n = 4;
int power = 3;
int result = pow(n,power);

1
2
3
4
5
6
7
8
9
(0]

std::cout << "Cube of n 1s : " <<result<<
std::endl;
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Sum
: int x, vy, 2;

void add() {

cout<<"Enter two numbers: ";

cin>>x>>y;

Z= X+Y;

cout<<"Sum of two number is: "<<z<<endl;

1
2
3
4
5
6
7
8
9

et et et e e
B W N =&

};

int main()
Sum sm;
sm.add( );

fud fud  fud ped
0 N O W

}
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5
I AMhidcalculateSalary(..,..)Rl jr) Hal

getRegularHours(..)s

}...

AVEICHI#getRegularHours(..):

public int calculateHours(

getRegularHours(..)

}...
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getRegularHours()

calculateHoul
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Bad example

public class Bird{
public void fly(){}

}
public class Duck extends Bird{}

The duck can fly because it is a bird, but what about this:

public class Ostrich extends Bird{}

Ostrich is a bird, but it can't fly, Ostrich class is a subtype of class Bird, but it
shouldn't be able to use the fly method, that means we are breaking the LSP
principle.

Good example

public class Bird{}

public class FlyingBirds extends Bird{
public void fly(){}

}

public class Duck extends FlyingBirds{}

public class Ostrich extends Bird{}

Kapil Yadav
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Vehicle{

void createvehicle() = 0;

Lo N WULE WNM-=

Bike : Vehicle{

—
<]

void createvehicle()

{

b
w N

cout<<"Creating Bike'"<<endl;

I e I e
~Non b

Vehicle{

—
@

void createvehicle()

{

cout<<"Creating Car"<<endl;

main()

string VehicleType;

cin>>VehicleType;

Vehicle* vobj;
(VehicleType=="Bike")
vobj = Bike( );

(VehicleType=="Car")

vobj = Car();

vobj->createvehicle( );

0:
75

> In obove de, i Weor wads o od Tcmpo,ﬁw,wda'o
\'n—Fo, he/she meeds © odd & wudlple i ele,
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+ coode —Footoz“y , 16 e )
em\-bwe e 0o !b%m withetds
Qe /user, 2o lienb will web

void createvehicle() =

Bike : Vehicle{

void createvehicle()

{

cout<<"Creating Bike"<<endl;

Vehicle{

void createvehicle()

{

cout<<"Creating Car"<<endl;

Vehicleq{

Vehicle* getVehicle(string VehicleType)
{ Vehicle* vobj;
(VehicleType=="Bike")
vobj = Bike( );
(VehicleType=="Car")
vobj = Car();
vobj;

in()

string VehicleType;
cin>>VehicleType;

Vehicle* vobj = Vehiclefactory::getVehicle(VehicleType);

vobj->createvehicle();

03
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Ex—- 2. i~

Plan

rate
getRate()
calculateBill()
extends extends extends
Domestic Commercial Institutional
Plan Plan Plan
getRate() getRate() getRate()

Kapil Yadav

Generate bill
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Plan{
double rate;
void getRate( )=0;

void calculateBill(int units){
cout<<units*rate<<endl;

O 00N O UL B W N =

[T T I T
2 W N -

DomesticPlan

[ -
o wm

void getRate( ){
rate=3.50;

=
00 ~

}
};

N N =
~ & O

CommercialPlan

N
N

vold getRate( ){
rate=7.50;

N NNN
(=) I @2 B~ OV

};

N N
00

InstitutionalPlan

N
(L]

void getRate( ){
rate=5.50;

Ww W ww w w
Lo WN =
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S
@
@

GetPlanFactory : Plan{

Plan* getPlan(string planType){
Plan* pl;
(planType==""){
NULL;
}
(planType=="DOMESTICPLAN") {
pl = DomesticPlan( );

}

O 0O N OOWUL & W N =

(planType=="COMMERCIALPLAN" ){
pl = CommercialPlan();

(planType=="INSTITUTIONALPLAN") {
pl = InstitutionalPlan();

pl;

-

int main( ){
string planType;
int units;
cout<<"Enter the name of plan ";
cin>>planType;
cout<<"Enter the number of units “;
cin>>units;
cout<<"Bill amount for "<<planType<<" of "<<units<<"units is:
Plan* pl= GetPlanFactory::getPlan(planType);
pl->getRate( );
pl->calculateBill(units);

0]
=

}
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1 lass Logger{
wntictrs

Logger()
{ ctr++;
cout<<" New Instance Created. No of instances are "<<ctr<<endl;

void Log(string msg)
{ cout<<msg<<endl; }

&

int Logger::ctr = 0;

int main()

{
Logger* loggerl = Logger( );
loggerl->Log("this msg is from user 1 ");

Logger* logger2 = Logger( );
logger2->Log("this msg is from user 2");

1‘_!;
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Logger{

int ctr;

Logger *loggerinstance;
Logger()
{ ctr++;
cout<<" New Instance Created. No of instances are "<<ctr<<endl; }

Logger *getlogger()
(loggerinstance==nullptr)
{ Tloggerinstance = Logger(); }
loggerinstance;

void Log(string msg)
{ cout<<msg<<endl; }

Logger *Logger :: loggerinstance
int Logger::ctr = 0;

E main()

Logger* loggerl = Logger::getlogger();
loggerl->Log("this msg is from user 1 ");

Logger* logger2 = Logger::getlogger();
logger2->Log("this msg is from user 2");
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Logger *loggerinstance;
mutex mtx;

Logger()
{ ctr++;
cout<<" New Instance Created. No of instances are "<<ctr<<endl; }

Logger *getlogger()
mtx.lock();
(loggerinstance==nullptr)
{ 1loggerinstance = Logger(); }
mtx.unlock( );
loggerinstance;

void Log(string msg)
{ cout<<msg<<endl; }

31 Logger *Logger :: loggerinstance = null

L int Logger::ctr = 03

33 mutex Logger::mtx;

34

35 void userllogs()

36 {

37 Logger* loggerl = Logger::getlogger();
loggerl->Log("“this msg is from user 1 “);

void user2logs()

Logger* logger2 = Logger::getlogger();
logger2->Log( "this msg is from user 2");

45 }

46

47 int main()

48 {

49 thread tl(userllogs);

50 thread t2(user2logs);

51

52 tl.join();

53 t2.join();

54 0

55 }




Kapil Yadav

Oue e » ~pw 8&7@ on Wuﬂi::ﬁwcqclo/? Lt

we dwt  meed mader Q) Be  bive, becowwse
Lasl e, When rivotme = NOLL ) ond  wulple theeada
—bn/m? o acom Qﬂ)ﬁ,m’cﬂnccq we need loek | bab
one  Ioogerivetomee W Crooded e dawt  weed  lock,
60 Pu;t dowdl  Cleck 1—(3 C lomx urstavce == N&_QF‘D’)
Ben 0"‘17 Wbe ‘Q‘J’QL/ KapiI'Yadav

Double ~ checked Lockelv? -

> check A& fogom Do == wullphn;, i wx oy
need o ok, whep 108%@?}7;&%@ ==y, 3o cleck

Yris  cardition , tecorse  Jodis wme  expensive.

_——————— e e e e



Kapil Yadav

wnt ctr;

Logger *loggerinstance;
mutex mitx;

Logger( )
{ ctra+;
cout<<" New Instance Created. No of instances are "<<ctr<<endl; }

Logger *getlogger()
( Loggerinstance==nu
{ mtx.lock( );
{Loggerinstance==nullptr)
{ loggerinstance = Logger(); }
mtx.unlock( );
}

loggerinstance;

void Log(string msg)
{ cout<<msg<<endl; }

Logger *Logger :: loggerinstance =
int Logger::ctr = 0;
mutex Logger::mtx;

serllogs()
Logger* loggerl = Logger::getlogger();
loggerl->Log(“this msg is from user 1 *);
void user2logs()
Logger* logger2 = Logger::getlogger();
logger2->Log( “this msg is from user 2");
n()

thread tl{userllogs);
thread t2(user2logs);

tl.join();
t2.join();

|-
o




Kapil Yadav

POINTS T KeeP TN WM —
= We Wwot W sesthdE L Ho quen Be conshude-
b5 e @ wuﬂﬁ:)pk (20 = owew bre Pm\hk
cavstoudkor
1) Moke Copy Covstuder oo Pz-‘;\lcck.
2) Make Qvuaﬁ ‘o opowky, O\Ae,w\oe.df&r} b  Prinode.

Foom Gt we olde veed s upe  =delode 4o

[0 inkedin.comvin/kapilyadavae



Kapil Yadav

@
B
5

n,{
int ctr;
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Logger *loggerinstance;
mutex mtx;

Logger()
{ ctr++;
cout<<" New Instance Created. No of instances are "<<ctr<<endl; }
Logger( Logger&);
Logger = ( Loggeré&);

21 .

22 Logger *getlogger()

23 (loggerinstance==nullptr)

24 { mtx.lock();

25 (loggerinstance==nullptr)

26 { 1loggerinstance = Logger(); }
27 mtx.unlock();

28 }

29 loggerinstance;

31

32 voild Log(string msg)

33 { cout<<msg<<endl; }

34

35 };

36 Logger *Logger :: loggerinstance

37 int Logger::ctr = 0;

38 mutex Logger::mtx;

39

40 void userllogs()

11 {

42 Logger* loggerl = Logger::getlogger();
43 loggerl->Log( "this msg is from user 1 ");
44 }

45

46 void user2logs()

47 {

48 Logger* logger2 = Logger::getlogger();
49 logger2->Log( "this msqg is from user 2");
50 }

51

52 int 1in()

53 {

54 thread tl(userllogs);

55 thread t2(user2logs);

56

57 tl.join();

58 t2.join();

59 8;
60 }

’
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3 BUILDeR DeSIGN PATERN: -

UML diagram of Builder Design

atrern
r N
Director i
| Builder A ConcreateBuilder
Builder - builder [~ N
, buildpart()
Construct() buildpart() getResult() : Product
1 Q) .
g | <<create>>
]
Y
Product

* Product - The product class defines the type of the complex object that is to be
generated by the builder pattern.

* Builder - This abstract base class defines all of the steps that must be taken in
order to correctly create a product. Each step is generally abstract as the actual
functionality of the builder is carried out in the concrete subclasses. The
GetProduct method is used to return the final product. The builder class is often
replaced with a simple interface.

e ConcreteBuilder - There may be any number of concrete builder classes inheriting
from Builder. These classes contain the functionality to create a particular
complex product.

e Director - The director-class controls the algorithm that generates the final
product object. A director object is instantiated and its Construct method is called.
The method includes a parameter to capture the specific concrete builder object
that is to be used to generate the product. The director then calls methods of the
concrete builderin the correct order to generate the product object. On
completion of the process, the GetProduct method of the builder object can be
used to return the product.
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Advantages of Builder Design Pattern

* The parameters to the constructor are reduced and are provided in highly
readable method calls.

¢ Builder design pattern also helps in minimizing the number of parameters in the
constructor and thus there is no need to pass in null for optional parameters to the
constructor.

¢ Object is always instantiated in a complete state

e Immutable objects can be built without much complex logic in the object building
process.

Disadvantages of Builder Design Pattern

e The number of lines of code increases at least to double in builder pattern, but the
effort pays off in terms of design flexibility and much more readable code.
¢ Requires creating a separate ConcreteBuilder for each different type of Product.
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Desktop{
string monitor;
string keyboard;
string mouse;
string speaker;
string ram;
string processor;
string motherboard;

void setMonitor(string pMonitor){
monitor = pMonitor; }

void setKeyboard(string pKeyboard){
keyboard= pKeyboard;

}

void setMouse(string pMouse){
mouse = pMouse;

}

void setSpeaker(string pSpeaker }{
speaker=pSpeaker;

}

void setRam(string pRam) {
ram = pRam;

}

voild setProcessor(string pProcessor ){
processor = pProcessor;

}

void setMotherboard(string pMotherboard){
motherboard = pMotherboard;

}

void showSpecs()

'<<endl;
cout<<" Monitor "<<monitor<<endl;
cout<<" Keyboard “"<<keyboard<<endl;
cout<<" Mouse "<<mouse<<endl;
cout<<" Speaker "<<speaker<<endl;
cout<<" RAM "<<ram<<endl;
cout<<" Processor"<<processor<<endl;
cout<<" Motherboard"<<motherboard<<endl;
cout<<"--
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DesktopBuilder{

Desktop* desktop;

DesktopBuilder( )
{
desktop = Desktop( );

10
11 void buildMonitor() =0;
12 void buildKeyboard() =0;
13 void buildMouse() =0;
14 vold builldSpeaker() =0;
15 void buildRam() =0;
16 void buildProcessor() =0;
17 void buildMotherboard() =0;
18 Desktop* getDesktop( ){
19 desktop;
20
21
22
23 DellDesktopbuilder : DesktopBuilder{
24
25 void buildMonitor( ){
26 desktop->setMonitor("Dell Monitor");
27
28
29 void buildKeyboard( ){
30 desktop->setKeyboard( "Dell Keyboard");
31 }
32 void buildMouse( ){
33 desktop->setMouse("Dell Mouse");
34 }
35 void buildSpeaker( ){
36 desktop->setSpeaker("Dell Speaker");
37 }
38 void buildRam( ){
39 desktop->setRam( "Dell Ram");
40 }
41 void buildMotherboard( ){
42 desktop->setMotherboard("Dell MotherBoard");
43 }
44 void buildProcessor( ){
45 desktop->setProcessor("Dell Processor");
46
47 };
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HpDesktopbuilder : DesktopBuilder{

void buildMonitor( ){
desktop->setMonitor(“Hp Monitor");

void buildKeyboard( ){
desktop->setKeyboard( "Hp Keyboard");

}
void buildMouse( ){

desktop->setMouse( "Hp Mouse");
}
void buildSpeaker( ){
desktop->setSpeaker( "Hp Speaker");
}
void buildRam( ){
desktop->setRam( "Hp Ram");
}
void buildMotherboard( ){
desktop->setMotherboard( "Hp MotherBoard");

}

vold buildProcessor( ){
desktop->setProcessor("Hp Processor");

}s

DesktopDirector{

DesktopBuilder* desktopBuilder;

DesktopDirector(DesktopBuilder* pDesktopBuilder ){

desktopBuilder = pDesktopBuilder;

}

Desktop* BuildDesktop( ){
desktopBuilder->buildMonitor();
desktopBuilder->buildKeyboard( );
desktopBuilder->buildMotherboard( );
desktopBuilder->buildMouse( );
desktopBuilder->buildProcessor();
desktopBuilder->buildRam( );
desktopBuilder->buildSpeaker( );

desktopBuilder->getDesktop();
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1 int main()
2 {

HpDesktopbuilder* hpdesk = HpDesktopbuilder();
DellDesktopbuilder* DellDesktop = DellDesktopbuilder( );

DesktopDirector* directorl DesktopDirector(hpdesk);
DesktopDirector* director2 DesktopDirector(DellDesktop);

Desktop* desktopl directorl->BuildDesktop();
Desktop* desktop2 = director2->BuildDesktop();
desktopl->showSpecs( );
desktop2->showSpecs( );

—_——————— e e e
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Subject

Observer <>t+observerCollection
+registerObserver(observer)

+update() +unregisterObserver(observer)
+notifyObservers()
notifyObservers()
for observer in observerCollection
call observer.update()
ConcreteObserverA ConcreteObserverB
+update() +update ()
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ISubscriber{

void notify(string msg)=0;

ONOWULASEWNHS

ISubscriberd

int userld;

User(int userld){
->userld = userld;
}
void notify(string msg){
cout<<" User "<<userld<< " receilved message "<<msg<<endl;

}

roup{

list<ISubscriber*> users;

void subscribe(ISubscriber* user)
{ users.push_back(user);
}
void unsubscribe(ISubscriber* user)
{ users.remove(user);
}
void notify(string msg)
{
( user: users)
user->notify(msg);

Group* group = Group;
User* userl = User(1);
User* user2 = User(2);
User* user3 = User(3);

group->subscribe(userl);
group->subscribe(user2);
group->subscribe(user3);

group->notify("new msg"”);

group->unsubscribe(userl);
group->notify("New New Message");
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TButton{

void press() = 0;

O o0 ~NO U b W N -

Macbutton : IButton{

.
- ®

void press(){
cout<<" Mac Button Pressed"<<endl;

=
Uoh W N

Winbutton : IButton{

= =
~N O

void press( ){
cout<<" Windows Button Pressed"<<endl;

N NN N
WwN =& 0

ITextBox{

N N
L[5, B -

void showtext() = 0;

N NN
0 ~d O

MacTextBox @ ITextBox{

N
(o)

void showtext( ){
cout<<" Showing Mac Textbox"<<endl;

Ww w Ww ww
W N =

WinTextBox @ ITextBox{

W
Y U

void showtext( ){
cout<<" Showing Mac Textbox"<<endl;

W W W W
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IFactory{

IButton* CreateButton() = 0;
ITextBox* CreateTextBox() = 0;

MacFactory: IFactory{

IButton* CreateButton( ){
Macbutton();

[ S
N = &

}
ITextBox* CreateTextBox() {
MacTextBox( );
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WinFactory: IFactory{

[
o

IButton* CreateButton( ){
Winbutton();

NN
- ®

N
N

}
ITextBox* CreateTextBox(){
WinTextBox( );

N NN NN
N O A W

GUIAbstractFactory{

w NN
® O

IFactory* CreateFactory(string osType){
(osType=="Windows")

{ WinFactory();

}

Ww w w w
H W N =

(osType=="mac")
MacFactory();

w Ww W
~N oo

MacFactory();
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1 int main()

24
cout<<"Enter your machine 0S"<<endl;
string osType;
cin>>o0sType;

IFactory* fact = GUIAbstractFactory::CreateFactory(osType);

IButton* button = fact->CreateButton();
button->press( );

ITextBox* textbox = fact->CreateTextBox();
textbox->showtext( );







