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Reference Operator in C++

void main()(T s |
3

{ i

int n=44; 4> [t

iInNt rn;

rn=n;

4 4y
cout<<n<<rn<<endl
n—-—;

43 by
cout<<n<<rn<<endl ;
r=*=2; /

cout<<n<<rn<<endl;
&3 38

void main()
{ Gost
int n=44; 7‘4»1\
inté& rn=n: ko
cout<<n<<rn<<endl;
N—-: Gy Uy

cout<<qf<rq<<endl;
3
r*=2; ”

cout<<n<<rn<<endl;
} £/ £
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Dereference Operator (*) in C++

A pointer is a variable that points to an address of an another

variable. . —
1 W - Int X« L{J
void main(Q) bt P // s

(ntd v

_{ _ La/\f-)r’ }'Hf; \4 J/

INt u=30; E a

int v; - "y

int *pu, *pv; u H°02 & V7
— Fm] F\f/

pu=&u;

JJ

v=*pu; ) %}ouq*(%u)—)‘t@

PV=&V; *pr o X (V) 25V 30

cout<<u<<&u<<pu<<*pu; 30 4oo2 4002 30

COUt<<V<<&V<KPV<<*pV; 30 Leo § Loob 3o
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.é #include <iostream» 5] Terminal

3 using namespace std; sh-4.3% g++ pointcheck®.cpp

il sh-4.3% a.out

t  int main() 38 ex7fffaladecBc Bx7fffa3adecBc 30
6+ { 38 @x7fffaladecB88 ex7fffaladecB8E8 30
7 int u=3e; sh-4.3% ||

8 int v:

g int *pu, *pv;

1@ pu=&u;

11 v="pu,

12 pv=&Vv ;

13 cout<<”™ " <qudd” T<CEu<d” Tdpude” "<{*pud<endl;

14 cout<<™ " <qwdd” TCCEBvd” Tdgpvee” "<¢(Fpv<<endl;

15

16 return ;

17 }
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1 #include <iostream» . :

, | Termu’aﬁal F
3 using namespace std; |[ElEGEENIN:Es S ihiida e v 00
4 sh-4.3% a.oui

5 int main() 3 3

6~ { _ 55

7 int v=3; sh-4.3% ||

8 int* pv; «

9 pv=8&v; 3 3 N
18 cout<<” "<<Fpwdd" "<<vd<endl;

11 "pv=5;

12 cout<<” "<<Fpwd<" "¢<v<<endl;

13 return @; S5 5

14 }
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Null Pointer in C++

void main()

{
int *pv;
=t pv=0;//pv=NULL;

cout<<*pv;

} myzqld.exe has encountered a problem and needs to
close. We are sory for the inconvenience.

If you were in the middle of something, the information pou were working on
might be ozt

FPleasze tell Microsoft about thiz problem.

We have created an error report that pou can zend to us, e will treat
thiz report az confidential and anonymos.

To zee what data thiz error repart containg, click here.

Send Emar Report | Don't Send
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1 #include <iocstream? 5= Terminal

2 , sh-4.3% g++ pointcheckl.cpp
3 using namespace std; |SyErEN,

il Segmentation fault (core dumped)
5 int main() sh-4.3%

6~ {

7 int® pv;'i]

8 pv= ;

9 cout<<*pv,

16

11 return 8,

12}

13
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Dangling Pointer in C++

void main()

{

int ul,u?2;
int v=3;

int *pv;
ul=2*(v+5);
u2=2*(*pv+5);
cout<<ul<<u?z;

}
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Arrays and Pointers In C++

int aj10];
for (int 1=0; 1<10; 1++)
{cin>>a[i];
cout<<ali];
cout<<a-+i,;
cout<<*(atl);
cout<<i|a];
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Pass by Value and Pass by Reference

 We have seen Java is pass by Value

 Now we will take an example in C++ and see how it is pass
by reference!
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Pass by Value

void swapVariables(float varl, float var2)
{ float temp;

temp = varl,

varl = varz,

var2 = temp;
cout<<varl<<varz,

}

iInt main( )

{ float floatl = 3.5, float2 = 5.6;
swapVariables(floatl, float2);
cout<<floatl<<float2;

return O;
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1 #include <iostream»
2
3 using namespace std;
4
5 wvold swapVariables(float varl, float var2)
6~ { float temp;
7 temp = varl; E]TE‘rmiﬂﬂl
8§ wvarl = varl; sh-4.3% g++ swapval.cpp
9 wvarld = temp, sh-4.3% a.out
18 cout<<"Inside Function”<<endl; Inside Function
11 cout<<varl<<” "<<var2<<endl; 5.6 3.5
12 } 3.5 5.6
13 sh-4.3% |
14 int main{ )
15~ { +loat floatl = 3.5, float2 = 5.6;
16 swapVariables(floatl, float2);
17 cout<<floatl<<™ "k<float2<<endl;
18 return 8;
19 }
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Pass by Reference

void swapVariables(float& varl, float& var2)
{ float temp;

temp = varl,

varl = varz,

var2 = temp;

}

iInt main( )

{ float floatl = 3.5, float2 = 5.6;
swapVariables(floatl, float2);
cout<<floatl<<float2;

return O;
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1 #include <iostream:>
2
== 3 using namespace std;

4

5 wvoid swapVariables(float& varl, float& varl)

6~ { Tloat temp; .

7 temp - varl: F-1Terminal

8 wvarl = vari, sh-4.3% g++ swapvar.cpp
9 warl = temp; sh-4.3% a.out
18 cout<<"Inside Function”<<endl; Inside Function
11 cout<<varl<<" "<<var2<<endl; 5§ 3.5
%2 } In Main
%3 : . 5.6 3.5
14 int main( ) sh-4.3%
15~ { Ffloat floatl = 3.5, float2 = 5.6; :

16 swapVariables(ftloatl, float2);

17 cout<<"In Main"<<endl;

18 cout<<floatl<<™ "<<float2<<endl;

19 return 6;

28}
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Using pointers

void swapVariables(float* varl, float* var2)
{ float temp;

temp = *varl;

*varl = *varz,

*var2 = temp;

}

iInt main( )

{ float floatl = 3.5, float2 = 5.6;
swapVariables(&floatl, &float2);
cout<<floatl<<float2;

return O;
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1 #include <iostream>

2

3 using namespace std;

il

5 wvolid swapVariables(float* wvarl, float* var2)

i 1 Flﬂat temp; P-]Terminal

/  temp = "varl,

8 *varl = *var2: sh-4.3% g++ swappoint.cpp
0 “Varia = temp; ‘5h—4.3$ a.out
18 cout<<"Inside Function"<<endl; |RUghEel=gVl(qais]y
11 cout<<*varl<<" “"<<*yar2<<endl: |ELBIEESR
12} In Main
13 1.6 31.5
14 int main( ) sh-4.3%
15~ { +float floatl = 31.5, float2 = 51.6;

16 swapVariables(&floatl, &float2);

17 cout<<"In Main"<<endl;

18 cout<<floatl<<™ "<<float2<<endl;

19 return ;

28} 11T ROORKEE M N N



void g(int X, Int& y); . . :
void main( void g(int X, Int& y)

{inta,b; { =50,
a=20: y=380;
b=15: }

g(a,b);
cout<<a<<b<<endl;

g(5*a-2,b);
cout<<a<<b<<end|;
g(a,5*b-3);
cout<<a<<b<<endl;
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WD 20 =~ &h N B W e

1@

1.2
13
14

PFepinal

using namespace std; [EURGEEENIN:Sxehlida;l-Tal ¢l

int main()

" 1

sh-4.3% a.out

int v=3;

int* pv;

pv=&V; 2 3
cout<<” "<<Fpwdd" "<<vd<endl;
"PV=3;

cout<<” "<<Fpwd<" "¢<v<<endl;
return @: 5 >
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Pointer and reference variables

ov=0x7FFFc9afobss: \'3

pv=0; | )

pv=NULL; )

int v1=2*C*pvtv); 9
Q=% (BU+EV): (ol

Int v2=2*(&u+é&v); 8
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UV (9
*pu+pv
pu=pu+l; | )
pv=*pu+pv; )

PU=*pU+pV; )

*pu=*pu+pu 8

W;/L ‘./\,\k ale/
Z<ﬂ-2\,o°1-— M-’{ PU\/
l(b-—l({lwé PM:Z(Q)
— L—vva.CCﬁu;
pus pot 1
Corwk <</¢\4J
pu = (9
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e el el =
Jr o0 =

o T = T = Y = FT I D

- o g

using namespace std;

int

-

maing) 1
' your code goes here
int a=1@;

int* pu;

pu=5&a; ////9 4002

cout<<{pu<<endl,;
S+ L %taq

a sidin@ * [ o
Standard 1np”t§%?:gﬁ§f§?—
£ stdout xpu—a ¥ (4 )

pu= EU+1,///’3740ii§>ﬂthflnadc —) =

cout<<pu<<endl;
cout<<{*¥pu,

return @;

Bxbff2azed

-1217862748 qﬁ,;,&f)
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#include <iostream> k¥ pu,
using namespace std; Va=4ﬁ)

1

2

E

4~ int main() {

5 // your code goes here
6 int a=1@;

7 int* pu=8a; P-1Terminal
8 cout<<pu<<endl;
G cout<<*pu<<endl];
18 return a;

11}

sh-4.3% g++ pointl.cpp
sh-4.3% a.out
@x7ff+2d8d7114

1@
sh-4.3% |
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Null Pointer in C++

void main()

{

int *pv;
pv=0;//pv=NULL;
cout<<*pv;

mysqgld.exe

myzqld.exe has encountered a problem and needs to
close. We are sory for the inconvenience.

If you were in the middle of something, the information pou were working on
might be ozt

FPleasze tell Microsoft about thiz problem.

We have created an error report that pou can zend to us, e will treat
thiz report az confidential and anonymos.

To zee what data thiz error repart containg, click here.

Send Emar Report | Don't Send
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1 #include <iocstream? 5= Terminal

2 , sh-4.3% g++ pointcheckl.cpp
3 using namespace std; |SyErEN,

il Segmentation fault (core dumped)
5 int main() sh-4.3%

6~ {

7 int* pv;

8 pv= ;

9 cout<<*pv,

16

11 return 8,

12}

13
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a.out

e "a.out”
— the default executable target name when one is not specified.

 For more commands
— http://www.cs.fsu.edu/~jestes/howto/g++compiling.txt
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Dangling Pointer in C++

void main()

{

int ul,u?2;
int v=3;

int *pv;
ul=2*(v+5);
u2=2*(*pv+5);
cout<<ul<<u?z;

}

11T ROORKEE H @i



Arrays and Pointers In C++

als]) al/]
int a[10]; RS
- - I I Yoot +o
for (int i=0; i<10; i++) Joof A
4:, = (/5\‘[@]

{cin>>a[i];
COUt<<a[i] - lo 20 20

COUL<<@+i)  aro o bumaddven —heor  yo

—

cout<<*(atl); Jo 2o |*(a+v) puz 4 b
Cout<<i[a]- (D 20 L)*("(ﬁ[oj) X by
’ J */@)
} ¥ (a44) el k.

G[i]-—)‘*f(aql—i)
X (a4) -§)-X(£‘-/—4:) — ;_;.# /(,[a\j
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Pass by Value and Pass by Reference

 We have seen Java is pass by Value

 Now we will take an example in C++ and see how it is pass
by reference!
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Pass by Value

void swapVariables(float varl, float var2)

. —
{ float temp; Pk ]:‘3-'; ‘ 6L
temp = varl,; ; T Gool
oo
varl = var2;
to

cout<<varl<<var?Z;

¢olo lpoly
} S 25
int main( )

{ float floatl = 3. SMroatZ 5.6,
swapVariables(floatl, float2); v
cout<<floatl<<float2;

35 5 €
return O;
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1 #include <iostream»
2
3 using namespace std;
4
5 wvold swapVariables(float varl, float var2)
6~ { float temp;
7 temp = varl; E]TE‘rmiﬂﬂl
8§ wvarl = varl; sh-4.3% g++ swapval.cpp
9 wvarld = temp, sh-4.3% a.out
18 cout<<"Inside Function”<<endl; Inside Function
11 cout<<varl<<” "<<var2<<endl; 5.6 3.5
12 } 3.5 5.6
13 sh-4.3% |
14 int main{ )
15~ { +loat floatl = 3.5, float2 = 5.6;
16 swapVariables(floatl, float2);
17 cout<<floatl<<™ "k<float2<<endl;
18 return 8;
19 }
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Pass by Reference ~ ol

void swapVariabIesvarl (fl oa@ var2)
fl : :f/(,\er"L
{ float temp; @gb . =i

temp = varl,; \m, ona g
varl = var2; bt varl= 20541 )

var2 = temp; Flotd vave - plmez, 8 et
} Ty
iInt main( )

{ float floatl = 3.5, float2 = 5.6;
swapVariabIes(rofgtl float2);

cout<<floatl<<float2;
5. 3-$

return O;

}

11T ROORKEE H Bl



1 #include <iostream»
2
== 3 using namespace std;
4
5 wvoid swapVariables(float& varl, float& varl)
6~ { Tloat temp;
/  temp = varl,

& wvarl = varl; $ g++ swapvar.cpp
9 warl = temp; sh-4.3% a.out
18 cout<<"Inside Function”<<endl; Inside Function
11 cout<<varl<<" "<<var2<<endl; 5§ 3.5
%2 } In Main
%3 . . 5.6 3.5
14 int main( ) sh-4.3%

15~ { Ffloat floatl = 3.5, float2 = 5.6; :
16 swapVariables(+tloatl, float2);

17 cout<<"In Main"<<endl;

18 cout<<floatl<<™ "<<float2<<endl;

19 return 6;

28}
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void swapVariables(float* varl, float* var2) v

{ float temp;
temp:*varl;ﬂ That x vv2 - Flnt,
*varl = *varz,

*var2 = temp; ) e ‘gab 4 - 1

} L_,Looéé,./

‘W L{,oo'Z_
int main() Y Lty Ck 71"”’“*7'
{ float floatl = 3.5, float2 = 5.6; ,x\/'«v:é( (& +ixt1)
swapVariables(&floatl, &float?); ,/

D
cout<<floatl<<float2;, / ¥ Cakl
return O;

}

11T ROORKEE H BN




1 #include <iostream>

2

3 using namespace std;

il

5 wvolid swapVariables(float* wvarl, float* var2)

i 1 Flﬂat temp; P-]Terminal

/  temp = "varl,

8 *varl = *var2: sh-4.3% g++ swappoint.cpp
0 “Varia = temp; ‘5h—4.3$ a.out
18 cout<<"Inside Function"<<endl; |RUghEel=gVl(qais]y
11 cout<<*varl<<" “"<<*yar2<<endl: |ELBIEESR
12} In Main
13 1.6 31.5
14 int main( ) sh-4.3%
15~ { +float floatl = 31.5, float2 = 51.6;

16 swapVariables(&floatl, &float2);

17 cout<<"In Main"<<endl;

18 cout<<floatl<<™ "<<float2<<endl;

19 return ;

28} 11T ROORKEE M N N



void g(int X, Int& y); : : " :
void main) void g(int X, Int& y)
{inta,b; {X:_SO; <

a=20: . y=380;
b=15: } itk ge b

g(a,b); -

b
O\ D o
cout<<a<<b<<endl;/20 E{] 5

5*a-2,b); Lk aqyeer 4(&49006
of ) b

cout<<a<<b<<endl: 2o go

g(a’5*b_3); ><
cout<<a<<b<<endl;

}

11T ROORKEE H BN




Address of it location element in an Array

/

gail=&a[0]+*€_size) "

& a{};}

Cafo) + 14

Qcooz_
% 6{[0] + 1xy

b &[o).{—/t'*@

11T ROORKEE H Bl




Static Array

<» source code
success time: 0 memory. 3460 signal0

1 Example program

?  #include <iostream: 20 38 48 50 be
3 using namespace std;

A

5+ int main() {

6 our code goes here
7 int a[%];

e for (int 1=8; i<5; 1++
= cin»ral[i];

1@ for (int 1=8; 1<5; 1++
11 cout<<"™ “-{h[i];

12 return @,

13}

IITROORKEE RN B



Static Array

 Memory will be allocated during compile time
¢/» source code

é #iﬂEi;;;_:iéi%iE;;} Runtime error time: 0 memory: 3416 signal:11
3 using namespace std;

A

5 int main() {

6 "/ your code goes here

7 int a[%];

g for (int i1=8@; 1<5; i++)

= cinxra[i];
16 for (int i=8@; i<5; i++)
11 cout<<al[i];

12 delete [ 1 a;

13 - tfor (int 1i=0; i<5; i++
14 cout<<a[i];?

15 return @,;

16 }

IITROORKEE RN B



One Dimensional Arrays

« Contiguous: 1nt aJl0]; -

5 2 4] 8 |1

: : , length=5
e Linked (Using Pointers) /Fc;n >7n
int* a; it xa,
/ ] -

cht[*\
a=new |nt[1 A /-

n

ik %6 = vl W(ln]J‘]\/ C++

Cin o710
element [0] [1] [2] [3] [4] MaxSize-1 ' (:v\] , ><

wk )& = W\;\J’C'Ojj JAaVA

11T ROORKEE H B




« Array is a collection of objects in which all are of same data
type.

(1)
float a[8]={20.0,30.0,40.0};

for (int 1=0; 1<8; 1++)
cout <<al[i]<<endl;

Output:
20.0, 30.0, 40.0, 0.0, 0.0, 0.0,0.0,0.0
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(2)
float aJ4]=-{10.0,20.0,30.0,40.0};

for (int 1=0; 1<8; 1++)
cout <<af[i]<<endl;
Output:
10.0, 20.0, 30.0, 40.0, G1, G2, G3,G4

11T ROORKEE H Ef



(3)
float a[4]={10.0,20.0,30.0}:

for (int 1=0; 1<8; 1++)
cout <<af[i]<<endl;

Output:

10.0, 20.0, 30.0, 0.0, G1, G2, G3, G4
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(4)
float a[]={10.0,20.0,30.0};

for (int 1=0; 1<8; 1++)
cout <<af[i]<<endl;

Output:

10.0, 20.0, 30.0, G1, G2, G3, G4, G5

11T ROORKEE H El



(5)

int af[6]={10,20,30,40,50,60};
cout <<a<<endl;
cout <<a[O]<<endl;
cout <<at4d<<endl;
cout <<al4]<<endl;
Output:

Base address

10

Address of a[4] (or) &a[4]
50

11T ROORKEE H E&



 Write a C++ program to generate 1000 random numbers
between 0 to 999 and find max, min and average of these
numbers.

h—*—-»«o‘-()/. | 650

}Lahoﬁ ()
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Changing the Length of 1D Array

 What does it mean to change the length of an array?
* In what situations do you need to do this?

« How can you change the length of one dimensional array?

11T ROORKEE H Ef@



C++ JAVA

Int *a; int [ ] a;

int n=10; int n=10;

while (n>0) while (n>0)

{ a=new iInt|n]; { a=new iI1nt|n];

for (int 1=0; i1<n;i++) for (int 1=0; iI<n;i++)
cin>>ali]; a[1] = 1nput.nextint();

sort(a,n); //some sort(a,n); //some function

//function N--—:

n--; }

delelte [ ] a;

h
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Find the output of the following C++

Program
void change(int* b) fff" b:mo;,
- - o olr
void main() ‘323 3o Lo [5°] €O

{ int a[5]={20,30,40,50,60}; ap4oc>

Aa|ln ]
Change(a); ) [bJ/ Gk e S C\L_) b ane

for (int 1=4; 1>=0; 1--) A
X b2
cout<<ar.ij .
- 21\3 4 [s1 | 6p
Y / = El
void change(int* b) P f
{ for (int 1=0; 1<4; 1++) b
{ *b=*b+1; ) (o ST 4 31 2
b++; - —
h
} 11T ROORKEE H E@&



/O id ehang( i n:t* b)
void main()
{ int a[5]={20,30,40,50,60};
for (int 1=0; 1<4; 1++)
{ *a=*a+1;
a++:
¥
for (int ;;4; 1>=0; 1--)
cout<<p[i];
¥

11T ROORKEE H Ef




Pointer to Pointer

void main() @

{ Int n=80; Kns koo
cout<<n; go =~ 7
cout<<&n; 4wy

Pen

nt **ppn:/-
ppn= &pn & pon 24010

cout<<ppn boob
cout<<&ppn; Lolo

h
int *pn; cout<<*ppn;  * (4P
— &rw—%tﬂaé Je )k .
pn:&n; cout<<**ppn;
cout<<pn; 4ool } \ (’*H’“)
cout<<&pn; ook * (P
cout<<*pn; % (¥n) Hno go > 80
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Two Dimensional Arrays

e [InC++
Static Array: Int arr_2d[10][12];

Dynamic Array: Ale) —>
int **A; A ——7

A= new Int*[rows]; A[ﬂ 7
for (int 1=0; iI<rows; i++) ‘
A[1]=new 1Int [cols];

S——

11T ROORKEE H K8



Java arrays can be multidimensional. For example, a
2-dimensional array is an array of arrays. Two-
dimensional arrays need not be rectangular. Each
row can be a different length. Here's an example:

Int[][ 1 A; /[l Ais a two-dimensional array

A=new int[5][]; // Anow has 5 rows, but no columns yet

A[O] = new int [1]; /[ A's first row has 1 column *

A[1] = new int [2]; // A's second row has 2 columns *

A[2] = new int [3]; // A's third row has 3 columns T
A[3] = new int [5]; // A's fourth row has 5 columns oo T
Al[4] = new int [5]; /I A's fifth row also has 5 columns

11T ROORKEE H 5N



Two Dimensional Arrays

e |n Java

int[J[]A;

A= new Iint[rows][ |

for (int I=0; i<rows; i++)
Ali]l=new Int [cols];
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In C++ Example 1

int a[3][3]={1,2,3,4,5,6};
for (int i=0; i<3; i++)
{ for (int j=0; j<3; j++)
cout<<a[i][j]<<"

cout<<end]:
}
Output:
1 2 3
4 5 o

O O IITPQ)RHEE H 58




Example 2

for (int i=0; i<3; i++)
{ for (int j=0; |<7; j++)
cout<<a[ I ][] ]<<" %
cout<<end];

Output:
1¢ 2¢
4° 5
0 O

|~
4 5 A O
¥ G) 62 G3 G4
6 G5 G6 G7 G8
0 G9  G10 G11 GL2omz e



In C++, Example 3

int af ][?:]:{1,2,3,4,5,6};
for (int i=0; i<3; i++)
{ for (int j=0; j<3; j++)
cout<<a[i][j]<<"

cout<<endlI:
}
Output:
1 2 3
4 5 §!

Gl GZIITHG?!EE m 5N
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In C++, Example 4

int a[ ][3]={1,2,3,4,5,6};
for (int i=0; i<3; i++)
{ for (int j=0; j<7; j++)
cout<<a[i][j]<<"
cout<<endlI:

Output: 79
1 2 3 (GU;G2 G3 G4
%4 5 6 G5 G6 G7 G8
G9 G10 G11 G12 G13 G1l4 GLBomesame




In C++, Example 5

int a[ ][3]={1,2,3,4,5,6,7}:
for (int i=0; i<3; i++)
{for (int j=0; j<3; j++)
cout<<a[i][j]<<"

cout<<endlI:
}
Output:
1 2 3
4 5 §!
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In C++, Example 6

\2)/%
= WI= U=
)"E‘}‘ﬂ AR
B\ S
% )~ S &
AN
(y

J

int a}‘][%i:{1,2,3,4,5,6,7}; % (ol &[0 - {‘, L,3,4,5 0
for (int i=0; i<3; i++) | }7\ 5 e
{ for (int j=0; |<3; j++) 7\ /
cout<<a[i][jl<<"“ S
B
cout<<end];
}
Output:
1 2 3
4 5 o
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Address of [i1][i2]* location element in a
2D-Array

Given alrl][r2] array,
r1-No. of rows, r2-No. of Cols.

0<il<r1 and 0=<i2<r2, finding the
address of a[i1][i2]

&ali1][i2]=&a[0][0]+(i1*r2+i2)*e size;

2 kala)Ga]-&ale]re)
a

<(:f-kv’z vy 4+ 42 xXV3 +.A'3).><
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