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Character String (C++)

char *str="[ITRoorkee”; Stnfo]. T
for (int i=0; i<10; i++) sta (V)= T
{ cout<<str+i; skr [2)= T

cout<<*str; ]

} J N L (stnt i), t

H@Vﬂ%};grgﬂ@pase adldiess of string az 1
f(lnt *) str T IT Roovkee T Reorbes
T8:Str L A
A= / ] .
T Revviee mk a\(‘l] = { 2
B Cont €< Q ;
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Strings In Java

o Char charArray[ | = new char[4];

charArray[0]='J’;
charArray[1]='A’;
charArray[2]="V’;
charArray[3]='A’;
e String str;

str=new string(“lITRoorkee”);
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« Write a C++ program to find whether given string Is
Palindrome or not.

W\aijakqw\,
’Y\iJC/\\n
ada
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What is the output of following strange
code? Why?

Swa QJ»L

. — fv\,d Lbb 2 Sum
int a[10]; X v Q%
cout<<a<<endl|,
cout<<&a;

Int a[10];
P-1Terminal /COUt<<a+O<<end|;
sh-4.3% g++ -0 main *.cpp COUt<<&(a+O),
sh-4.3% main
ex7fffbbafesbe
ex7fffbba8fesbésh-4.3%

A. (= (e
/\U(/MiV'*‘/
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Garbage collection in Java

e Injava, garbage means unreferenced objects.

« Garbage Collection is process of reclaiming the runtime
unused memory automatically. In other words, it is a way to
destroy the unused objects.

 To do so, we were using free() function in C language and
delete() in C++. However, in java it is performed
automatically. So, Jjava provides better memory
management.

IITROORKEE RN B



Advantage of Garbage Collection

* It makes java memory efficient because garbage collector
removes the unreferenced objects from heap memory.

« It is automatically done by the garbage collector(a part of
JVM) so we don't need to make extra efforts.
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How can an object be unreferenced?

By making the reference Null
« By assigning a reference to another
e By anonymous object etc.
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By nulling a reference:

Employee e=new Employee();

e:null;\/ \/\/_)
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By assigning a reference to another:

Employee el=new Employee();

Employee e2=new Employee();

el=e2;//now the first object referred by el 1is
//available for garbage collection
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By anonymous object:

new Employee();
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finalize() method
gc() method
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finalize() method

« The finalize() method is invoked each time before the object
IS garbage collected. This method can be used to perform

cleanup processing. This method is defined in Object class
as:

public void finalizeQ{}
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gc() method

« The gc() method is used to invoke the garbage collector to

perform cleanup processing. The gc() Is found in System
and Run-time classes.

public static void gcQQ{}

IITROORKEE RN B



1 /* package whatever; // don't place package ngme! */

2. K‘\‘(l S\§

3. import java.util.*; é?//’ E::ff?\

4, import java.lang.*; I

5. import java.io.*; @c\“/ @QMZ

b.

7. /* Name of the class has to be "Main" only 1f the class 15 public. *

8. class Ideone

9.

16. public void finalize(){System.out.println{"object is garbage collected");}
11 public static wvoid main(String args[]){

12. Ideone sl=new Ideone( );

13. Ideone sZ2=new Ideone( ); 'I:$ StljDUT.

14, c1=null;

15 e cbject is garbage collected
16. System.gc(); cbject is garbage collected
17.

18.

19.

https://ideone.com/dN2zOU
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1. package whatever;

2. A/Program for CSN-183, II1
3.

4, import java.util.*;

5. import java.lang.*;

B. import java.io.

7.

8. “* Name of the class has
9. class Ideone

18.

11. public void finalize(){5
12. public static void main
13. Ideone sl=new Ideone
14, Ideone sZ2=new Ideone
15. cl=52;

16. cs2=null;

17. System.gcl );

18.

19.

Roorkee \ < $
S}\ ~/ > NYLLV
S G
to be "Main" only if the class is public. *
ystem.out.println{"object is garbage collected™);}

String args[]){

&8 stdout

object is g

=

arbage collected

e https://ideone.com/pa48VvC
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14,
15.
16.
17.
18.
19.
20,

rl I
S/Program for

oD = m W = o R

/* package whatever;

e T -
|__=H|'_'|.":'_-'_|

util. *;

import java.lang.*;

import java

import java.io.

S* Name of the class has

class Ideone

public woid finalize(){5y

public static woid main
Ideone sl=new Ideone
Ideone s2=newWw Ideone
£l=s52,
s2=null;
cl=new Idecnel( ),

System.gcl );

" don 't place pa

ckage

fame ! *=/

GQOOS L@ Qoo

stem.out.println

(String args[]){

* https://ideone.com/BstbO6
I

IIT Roorkee 6' S| “54< \.J NS

GPCKOOQ—AJ

if the class is public. *
"object is garbage collected™);]

& stdout

object is garbage collected
object is garbage collected
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1 package whatever; // don't place package name! */ S’l’ )\,\ \

2. Exercise for CSN-183, IIT Roorkee =/

3.

4., import java.util.*;

G. import java.lang.*;

B. import java.io.®

7.

3. A* Name of the class has to be "Main”™ only if the class is public. */ L

4. class Idecne }4 \> Sy

1a. i

11. public woid finalize(){System.out.println{"object is garbage collected”);} ,Ju. LSI

12, public static woid main(String args[]){ N @q °DL|’

13. Ideone sl=new Ideona( )

14, Ideone sZ=new Ideona( )

15. Ideone s3=new Idecne(); .t:ﬁ SthUt

16. system.out.println(sl); (Daaes) =, Ideonefilecde9c

17. s1=52; ) e

ey s1-new Ideone(): /__—/ Ideone@5>2e922

19.  System.out.printin(s1); (&) & 084 object is garbage collected
i zinjll cbject is garbage collected
22, s1=null; object is garbage collected
23 s1=53;

24 System.gci);

25

26.

 https://ideone.com/aD4PEs 11T ROORKEE mE S
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Marking

Marking

I:II:II:I Before Marking
I:II:II:I After Marking
D Alive object

D Unreferenced Objects

D Memory space
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Normal Deletion

Normal Deletion

After normal
I:I I:I deletion

Memory Allocator holds a list

of references to free spaces,

and searches for free space
whenever an allocation is required
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Deletion with Compacting

Deletion with Compacting

After normal
|:||:| 4 Deletion with
compacting

Memory Allocator holds the
reference to the beginning of
free space, and allocated
memory sequentially then on.
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Objects invoke methods

1~ class distanceq

2 int feet;

3 int inches;

4 distance()

5 {1

6 distance(int x , int y)

L {

8 feet=x;

9 inches=y;
10 }
11 vold displaydistance()
12 - {
13 System.out.println{feet+"” feet” + " " +inches+" inchess");
14 }
15 distance addDistance(distance two)
16 - {
17 distance df3=new distance();
18 df3.feet=fest+two.feet;
19 df3.inches=inches+two.inches;
20 if(df3.inches>»>=12)
21 - {

22 df3.feet++;

23 df3.inches=df3.inches-12;
24 }

25 return df3;

26 }

27 }//distance type created

28
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29+ class Executedistance2]

38
— 31 public static void main(5tring[] args) {
32 distance dl=new distance(18,9);
33 System.out.println("the first distance is :");
34 dl.displaydistance();
35 distance d2=new distance(9,1@);
36 System.out.println("the second distance is :");
37 d2.displaydistance();
38 distance d3=new distance();
39 d3=dl.addDistance(d2);
48 System.out.println("the sum of their distance is :");
41 d3.displaydistance();
42
43 ) :
. . F-1Terminal
45} sh-4_.3% javac Executedistance2.java
46 sh-4.3% java Executedistance2

the first distance is :
18 feet 2@ inchess
the second distance is :

9 feet 18 inchess

the sum of their distance is :
28 feet 7 inchess

sh-4.3% |
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Returning the invoked object

mmm | - class distance{
2 int feet;

3 int inches;

4 distance()

5 {1

6 distance(int x , int y)

7 i

8 feat=x;

g inches=y;

16 }

11 vold displaydistance()

12 ~ {

13 System.out.println{feet+" feet” + " " +inches+" inchess");
14 }

15 distance addDistance(distance two)

16 - {//Example for returning invoked object, not addition
17 f/Testing

18 distance df3=new distance();

19 df3.feet=teet+two.feet;

28 df3.inches=inches+two.inches;

21 if(df3.inches>»=12)

22 ~ {

23 df2.feet++;

24 df3.inches=df3.inches-12;

25 }

26 //return df3;

27 return this;

28 }

29 }//distance type created

3@ IITROORKEE RN N



29+ class Executedistance2]

38
— 31 public static void main(5tring[] args) {
32 distance dl=new distance(18,9);
33 System.out.println("the first distance is :");
34 dl.displaydistance();
35 distance d2=new distance(9,1@);
36 System.out.println("the second distance is :");
37 d2.displaydistance();
38 distance d3=new distance();
39 d3=dl.addDistance(d2);
48 System.out.println("the sum of their distance is :");
41 d3.displaydistance();
42
A3 1 P-1Terminal
jg ) sh-4.3% javac Executedistance2.java
46 sh-4.3% java Executedistance2

the first distance is
18 feet 9 inchess

the second distance is
9 feet 10 inchess

18 feet 9 inchess

sh-4.3% |
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Inheritance

&uto mobiles ] &uiled-vehicles]

l Car F | Scx:c:-terl |Rickshaw' Bicycle l

Inheritance
| Base
Derived1
Derived?2 Derived?2
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Inheritance

* Inheritance can be defined as the process where one class
acquires the properties (methods and fields) of another.

e With the use of Inheritance the Iinformation Is made
manageable in a hierarchical order.

 The class which inherits the properties of other is known as
subclass (derived class, child class) and the class whose
properties are inherited is known as superclass (base class,
parent class).
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Use of Inheritance in java

e For Method Overriding (runtime polymorphism can be
achieved).

* For Code Reusalbility.
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Types of Inheritance

ClassA ClassA ClassA
ClassB ClassB ClassB ClassC
A 1) Single J I 3) Hierarchical
ClassC
2) Multilevel
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Syntax of Java Inheritance

class Subclass-name Superclass-name
C lamn®

{

Clanf
//methods and fields ,\
+

IITROORKEE RN B



Simple or Single Inheritance

1~ class Employee{

2 float salary=30000;

3}

4~ class Programmer extends Employee]

g int bonus=186682;

6+ public static void main(5tring args[]){

i Programmer p=new Programmeri(),

8 System.out.println{"Programmer salary is:"+p.salary);
9 System.out.println{"Bonus of Programmer is:"+p.bonus);
a8
1

}
}

1
1

P~ | Terminal

sh-4.3% javac Programmer.java
sh-4.3% java Programmer
Programmer salary is:38800.0

Bonus of Programmer 1s:186080
sh-4.3% |
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Understanding Simple Inheritance

4 N

Employee

salary: float

N o
LN
a E
Programmer
bonus: int
3
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Simple Inheritance

1~ class Calculation{

2 int z;

3~ public wvoid addition{int x, int y){

4 Z=%+Y,;

5 System.out.println{"The sum of the given numbers:"+z);

B }

7~ public void Substraction(int x,int y){

8 Z=¥-¥,

4 System.out.println("The difference betwesen the given numbers:"+z);

1@ }

11

12}

13

14~ public class My Calculation extends Calculation{

15

16 ~ public void multiplication{int x, int y){

17 Z=X"y,

18 System.out.println{"The product of the given numbers:"+z);

19 } .

20 ~ public static wvoid main(String args[]){ B e

21 int a=28, b=18; sh-4.3% javac My Calculation.java

22 My_Calculation demo = new My_Calculation(); |BiEEREIREVG RS TIETS T

23 demo.addition(a, b); The sum of the given numbers:3@

24 demo.Substraction(a, b); The difference between the given numbers:18
25 demo.multiplication(a, b); The product of the given numbers:288
26 sh-4_3%

27 }

28 11T ROORKEE NN N
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Understanding Pointers

1. J/fUnderstanding Pointers, CSN-183, IIT Roorkee

2. #include <iostream

3. using namespace sitd;

4,

5. int main() { .I:$' StljDUt
6. int* pta; BxbfTedad28
7. int a=18;

- rta=ga: Bxbtedad2c
9. int b=5; -1

18. int* pthb;

11. ptb=a&b; 1

12. cout<<{pta<<endl;

13. cout<<{ptb<<endl;

14, cout<{pta-pth<<{endl;

15. cout<<{&b-&a<<{endl;

16.

17. return @;// yvour code goes here

18, } IITROORKEE RN H
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