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I

Operating system: A well-defined set of instructions
in the form of statements that is installed into the
computer which provide instructions for computer
how to operate (i.e., how to receive the raw data
through input devices (like key board, mouse etc.),
process the input data through processing device
called CPU (Central Processing Unit) and store the
processed data (in information storage devices like
hard disks) and display the processed data through
output devices (like monitor, printer etc.)). A well-
defined instruction is called a code and a well-defined
set of instructions constitute a program (i.e.,
compilation of codes gives a program). For example:
word is a code and a paragraph is a program (i.e.,
compilation of words gives a paragraph).

Examples of Operating system (a well-defined set of
instructions that is installed into the computer which
provide instructions for computer how to operate) are:
« . . DOS ( Disk operating system developed by Bill Gates
What Will Understanl\(jllg‘%c, Ct+ & Java Do for and Paul Allen in 1980 for IBM PCs), Linux
(operating system developed by Linus Torvalds at the
University of Helsinki with the assistance of
developers around the world), Windows NT, 95 &
2000 (developed by Microsoft corporation for PC),
UNIX (developed by AT&T Bell Laboratories,
Murray Hill, New Jersey) etc.

ok

an early computer developed at UPenn, Size: 30’ x 50’
room, 18,000 vacuum tubes
1500 relays, weighed 30 tons

C, C++ & Java programs are commonly referred to as
software and this software is essential to a fast and
obedient, smart processing unit called computer
because it controls everything the computer does (i.c.,
performance of a suite of computer operations and
storage of the results in its memory can be
manipulated by using a programming language such as

C, C++ & Java). II

Drivers: A well-defined set of instructions (what we
call programs or software) that is installed into
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computer and stored in the form of files in the
computer that allows the computer to communicate
with its hardware components (i.e., hardware
components like mouse, key board, printer etc.).
Without drivers, the computer cannot communicate
with its hardware components — as a result a mouse,
keyboard, or a printer won’t work properly.

11

Server: If we type a request (a request to search
information about computer) in the search engine
websites (like Google or Firefox) in the web browser —
the request is sent from the browser to the server — a
system that acts like a data center from where the
required information is taken and sent to the browser
and is displayed in the web browser. Examples of
server are: IIS (Internet Information server LATTER
NAMED Internet Information service) — a web server
developed by Microsoft corporation, Apache HTTP
(HTTP mean Hyper Text Transfer Protocol) — a web
server developed by Robert McCool at the national
center for supercomputing applications (university of
[llinois, Urbana-Champaign) — to provide web hosting
service.

v

Hosting: Host is a system that contains information
and this information can be accessed by computer
users by a means of internet. This process is called
hosting.

v
IP address or Internet Protocol address: Just like
every house on a street has a postal address which
helps the post man to find that house on a street, every
computer connected to internet has an Internet
Protocol address or IP address which helps the other
computers to find that computer on the network.
Suppose A B, C, D, E, F and G — are the computers
connected to each other by means of internet (i.e., they
are on the network). If computer A has not assigned
any IP address, then users at computers B, C, D, E, F
and G cannot send any email or other data to user at
computer A or user at computer A cannot receive any
email or other data from the users at computers B, C,
D, E, F and G by a means of internet.

IP address is of four types:
Public IP address and Private IP address
Static and dynamic IP address
Static IP address — permanent IP address
Dynamic IP address — temporary IP address (exist
only for a limited time i.e., IP address leased for a
limited time).
Public and Private IP address:

Amazon organization is assigned an IP address 1P,
and Google organization is assigned an IP address IPg.
And the systems (1, 2, 3, 4, 5.....etc.) within the
Amazon or the Google organization are assigned an IP
addresses 1Py, IP,, IP; ... etc.
IP, and IPg imply public IP addresses
IPy, IP,, IP; ... etc. implies private IP addresses

Which means: Public IP address is used for external
communication (i.e., used for the communication
between the Amazon and the Google organization)
and Private IP address is wused for internal
communication (i.e., used for communication between
the systems within the Amazon or the Google
organization).

VI

Domain name: If we type www.google.com (which is
called the domain name) in the browser, then the
domain name is sent to DNS (domain name system)
where the domain namewww.google.com is converted
to IP address 74.125.224.72 (because website / web
pages are only identified by their IP address in the
server) and this IP Address is sent to the web server (a
system that acts like a data center from where the
required information (i.e., web page of google.com) is
taken and sent to the browser and the
www.google.com web page is displayed in the web
browser). If you type the IP address in the browser,
then DNS is not required. For human convenience
(difficult remember numbers, for example:
www.google.com is domain name, IP address is
74.125.224.72. Because it is difficult to remember
74.125.224.72 so www.google.com is preferred).

Vil

ASP.NET:

ASP — Active Server Page

ASP.NET (Active Server Page Network Enabled
Technology) is a technology developed by Microsoft
corporation using the languages -- C#, Visual Basic.
Net, J script & J# -- to build dynamic web pages /
websites and web applications.

Dynamic web page contains information (say date,
month or year or time zone of the day) change
automatically daily without a developer editing its
source codes while static web page contains
information (say date, month or year or time zone of
the day) cannot change automatically daily without a
developer editing its source codes.

Virtual Memory: If the RAM (i.e., Random Access
Memory) is full and it is running out of space
available for storage of further information and there
is no access to store further information, the idea of
extending memory by using disk is called virtual
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memory (i.e., the further information is stored in disk
and retrieved when required). This process is called
paging or swapping.

VI
C
A high level language (which uses alphabets, digits,
punctuations and some special symbols and cannot be
executed directly without being converted into
machine level language (the language which uses only
0 and 1)) developed by a man named Dennis Ritchie
(in 1970s at Bell Telephone laboratories (now named
AT & T Bell laboratories), Murray Hill, New Jersey,
using the two early programming languages-- Basic
combined programming language and BASIC
(Beginner's All-purpose Symbolic Instruction Code)
language), used in the development of operating
systems like LINUX, UNIX, because of its reliability,
simplicity and easy to understand, easy to use, write,
modify and debug and quick to learn.
Process of C program execution: A C program:
#include<stdio.h>
main()
{
printf("Hello, crazy world!");
h
is written in C editor and is saved as source program
and this source program is sent to the C compiler
where the source program is compiled (i.e., the
program is entirely read and translated to instructions
the computer can understand i.e., machine
understandable/ readable language i.e., to machine
code sequence of 0’s and 1’s). If the C compiler finds
any error during compilation, it provides information
about the error to the user. The programmer has to
review code and check for the solution. And if there
are no errors the translated program is stored in
computers main memory as object file and the
program is executed and

Hello, crazy world!
is displayed on the screen. C is case sensitive
language: only lower case letters (or small letters)
must be used. Capital letters (or upper case letters)
must be avoided to prevent the display of error on the
screen (For example: If the statement PRINTF("Hello,
crazy world!"); is written instead of printf("Hello,
crazy world!"); or MAIN() is written instead of
main(), compilation Error will be displayed on the
screen). And if we forget to end each statement within
the curly braces{} or each statement within the body
of the main function
main()
{
} with a semicolon (;), then the compilation Error will
be displayed on the screen. There should be no space
between main and the parentheses () and no space

inside the parentheses () to prevent the display of
compilation error on the screen.

#include <stdio.h>—if we type a program (a well-
defined set of instructions in the form of statements) in
C editor, (as said earlier) the program is saved as
source program and this source program is sent to the
C compiler where the source program is compiled i.e.,
it is translated into machine level language i.e., into a
machine code sequence of 0’s and 1’s (because
computer can understand only machine level
language). The statement #include<stdio.h> tells the
complier to include the text from the file stdio.h
(which is already present in the operating system)
before it translates or complies the program into a
sequence of 0’s and 1’s. stdio means standard input
output and stdio.h means standard input output header
file (stdio.h comprises standard input output functions
like scanf, printf etc. — note: scanf is an input
function and printf is an output function and it is
included into the C program by writing the statement
#include <stdio.h>). #include tell the compiler to
include the contents of the file stdio.h before
compilation. If a program is written without the
statement #include<stdio.h>, then the C compiler can’t
compile and a compilation error is displayed on the
screen.

Note: We can also write #include "stdio.h" instead of
#include <stdio.h> but sometimes compiler will flag
error message. So the statement #include <stdio.h> is
generally preferred.

main() —After the compilation of the source program,
the translated (or the complied) program is stored in
the computer’s memory as object file and the program
is executed. The program begins its execution with the
function main() (which is called the user defined
function (function defined by the user) — the main
function -- the entry point of the program execution
i.e., the function from where the execution of C
program begins). The left curly brace “{” implies the
beginning of the main function and the right curly
brace “}”implies the end of the main function

main() — main function

main()

{

} — body of the main function within which the
sequence of instructions in the form of statements i.e.,
the program is written and executed.

Note: if a program begins its execution with main
function “main()”, it takes the control of the computer
from the operating system. And after the complete
execution of the program, the execution is terminated
and the function main() returns back the control to the
operating system. Semicolon: program is a well-
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defined set of instructions and each well-defined
instruction (in the form of a statement) is ended by a
semicolon (which is C language punctuation — like a
period in English i.e., in an English paragraph each
sentence is ended by a full stop which tells that one
sentence ends and another begins, semicolon implies
that one instruction (or statement) ends and another
begins).
printf — output function of the C language which
make provision to print the output on the screen. The
letter f in the word printf stands for formatted.
The sentence / text Hello, crazy world! should be
enclosed by the double quotation marks (" ") and
should be written inside the parentheses of the printf
function i.e.,

printf("Hello, crazy world!")
otherwise the compilation error will be displayed on
the screen.
The statement

printf("Hello, crazy world!");
make provision to display the output:

Hello, crazy world!

on the screen.

Note: if ““” is used instead of " ", Error will be
displayed on the screen

The statement printf("Hello, crazy world!"); will not
display any error on the screen.

The statement printf(“Hello, crazy world!”); will
display error on the screen.

Past few years back, the statement return(0); was
included in the body of the main function i.e.,

printf("Hello, crazy world!");
return(0);
H
But now due to the advancement of technology and
emergence of advanced online compilers like
CodeChef (www.codechef.com/)
&
Coding Ground — TutorialsPoint
(www.tutorialspoint.com/codingground.htm)
-- without the statement return(0); the program is
compiled and executed without flag of any error on the
screen. However, as the execution encounters the
statement return (0); the execution stops and the main
function ends at “}” and the main function returns
back the control to the operating system.

Note:
If the statement return (0); is replaced by the statement

return 0;
or
return (1);
or

return(-2);
or
return;
there will be no change in the output on the screen
(and no error will be flagged or displayed on the
screen) i.e., for the programs

(a) #include<stdio.h>
main()

printf("Hello, crazy world!");
return 0;

}

(b) #include<stdio.h>
main()

printf("Hello, crazy world!");
return (1);

}

(c) #include<stdio.h>
main()

{
printf("Hello, crazy world!");

return (-2);

}

(d) #include<stdio.h>
main()

printf("Hello, crazy world!");
return;

}

The output on the screen is:

Hello, crazy world!
i.e., there will be no change in the output on the
screen.

Program 1.1

C program to print the word “hello Bill Gates” on
screen

#include<stdio.h>
main()

{
printf("hello Bill Gates");
H

The output on the screen:
hello Bill Gates

Even if
main(void) is written instead of main()
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int main is written instead of main()
void main is written instead of main()
main(computer) is written instead of main()
main(comp2016) is written instead of main()
No error will be displayed on the screen.

hello Bill Gates will be outputted on the screen.

But if
main(2016comp) is written instead of
main(comp2016)
Error will flagged on the console screen.

Program 1.2
C program to print

*
skokoskskok
skokoskskok
skokoskskok
skokoskskok

on screen
#include<stdio.h>
main()

{

printf("\n * ");
printf("\n F#FEEE M)
printf("\n FHFEEE M)
printf("\n FFEEE M)
printf("\n FHFEEE M)
H

The output on the screen:

*
skokoskskok
skokoskoskok
skokoskskok
skokoskskok

If new line \n is not included in the above program

then the output on the screen is:
sk o sfe sk ok sk sk stk sk sk s sk skoskoskoskokoskokok

Write a program to print the following outputs:

(a)

*
skskoskok
skskoskoskosk sk ok
skskoskok
*

(b)

sk ok sk sk ok sk sk stk sk sk skoskosksko sk
* 3k

* Hello World! *

k 3k

sk ok sk sk ok sk sk stk sk sk sk skosksko sk

(©)

Braces come in pairs!
Comments come in pairs!
All statements end with a semicolon!
Spaces are optional!
Must have a main function!
C is done mostly in lowercase. It’s a case-sensitive
language

Answers:

#include<stdio.h>
main()

{

printf("\n * ");
printf("\n #*** "),
printf("\n #¥sEE ).
printf("\n #*** "),
printf("\n * ");

H

#include<stdio.h>
main()

{

pthKHVI****************'j
printf("\n * *");

printf("\n * Hello World! * ");
printf("\n * *");

prﬁﬂﬂ"ﬁl****************"L

}

#include<stdio.h>

main()

{

printf("\n Braces come in pairs!");

printf("\n Comments come in pairs!");

printf("\n All statements end with a semicolon!");
printf("\n Spaces are optional!");

printf("\n Must have a main function!");

printf("\n C is done mostly in lowercase. It’s a case-
sensitive language");

}

>

Program 1.3
C program to find the area of a circle

#include<stdio.h>
main()

!

Int r, area;

r=2;
area=4*3.14*r *r,
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printf("The area of the circle = %d", area);

}

The output on the screen:
The area of the circle = 50
int means the data type is integer.
Note: An integer is a whole number — no fractions,
decimal parts, or funny stuff.
The statement
int r, area; imply that we are creating the integer
variables r, area.
The statements
r=2;
area=4*3.14*r *r,
imply that we are assigning the values to the created
variables (i.e., we are assigning the value 2 for r and 4
*3.14 * r * r for area).
Comma in the statement int r, area; imply variable
separator.
If multiplication sign x is used instead of
multiplication operator * i.e.,
The statement area = 4 x 3.14 x r X r; is written
instead of area=4 * 3.14 *r *r

then the compilation error is displayed on the screen.
The statement

printf("The area of the circle = %d", area);
make provision to print the output:

The area of the circle = 50

on the screen.
In the statement

printf("The area of the circle = %d", area);
format string %d indicates that the integer value to be
displayed at that point in the string i.e., after the
statement The area of the circle = enclosed by double
quotes needs to be taken from a variable area and %d
tells the printf function to print an integer. Since the
statement "The area of the circle = %d" is followed by,
area -- %d tells the printf function to print an integer
which is area.

The area of the circle is 50. 24 (for r = 2) but The area
of the circle = 50 is displayed on the screen because
data type int is used instead of float and format
specifier %d is used instead of %f.

If float r, area; is used instead of int r, area;
and

If the statement

printf("The area of the circle = %f", area);
is written instead of

printf("The area of the circle = %d", area);
1e.,
#include<stdio.h>
main()

{

float r, area;
r=2;
area=4*314 *r *r;
printf("The area of the circle = %f", area);
§
Then the output on the screen:
The area of the circle = 50.24

float means the data type is float.
The statement

float r, area; imply that we are creating the floating
variables r, area.

(floating point variable means fractional variable or
decimal number (for example: 1.5, 2.5, 3.5, 4.7...etc.)
whereas integer means non-fractional variable or
whole number (for example: 1, 2, 3, 4...etc.))

data type float is used instead of int (and format string
%f is used instead of %d) because if the data type int
is used instead of float then the result will not be
clearly outputted i.e., instead of 50.24 the computer
displays only 50.

If the statement
printf("The area of the circle = %2f", area);
is written instead of the statement printf("The area of
the circle = %f", area);
Then the output on the screen is:
The area of the circle = 50.24
i.e., the statement
printf("The area of the circle = %f", area); yields the
output:
The area of the circle = 50.24
whereas the statement
printf("The area of the circle = %2f", area); yields the
output:
The area of the circle = 50.24

If you want to supply the value for r through the key
board, then the statement
r=2;
should be replaced by the statements
printf("Enter any number:");
scanf("%d", &r);
i.e., the program is rewritten as:

#include<stdio.h>

main()

{

float r, area;

printf("Enter any number:");

scanf("%d", &r);

area=4*3.14*r *r,

printf("The area of the circle = %f", area);

}
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The output on the screen:

Enter any number:

If you enter the number 2

The area of the circle = 50.24 will be outputted on the
screen.

The statement printf("Enter any number:"); make
provision to print the sentence / text

Enter any number:
on the screen.

& imply the address and &r imply the address of r in
the computer memory. The statement float r, area;
imply that we are creating the float variables r and
area and these variables are stored in the computer
memory and they are assigned an address to locate
their position in the computer memory (like houses in
a street are assigned an address to locate their position
in the street). The statement scanf("%d", &r); make
provision to enter a number for r through the keyboard
and store the number entered for r through the
keyboard in the address of r in the computer memory.
Format string %d in the statement scanf("%d", &r);
tells the input function scanf to read the number
entered through the keyboard (which is a integer) and
since " %d" is followed by, &r -- %d tells the scanf
function to read the integer entered through the
keyboard for r and store it in the address of r in the
computer memory (i.e., store the number in &r).

Note: Like the letter f in printf(), the letter f in scanf()
means formatted.

printf and scanf function are not part of C language
but they are part of standard input output file i.e.,
(stdio.h file) so the statement #include<stdio.h>
should be included in the C program otherwise printf
and scanf function will not work and the compilation
error will be displayed on the screen.

If you write area =4 * 3.14 * r ~ 2; instead of area = 4
*3.14 *r *r; (where r * 2 implies r to the power of 2
or r square), then the compilation error is displayed on
the screen because unlike other high level languages —
there is no operator for performing exponentiation
operation i.e., there is no operator for performing r * 2
operation so the statement area = 4 * 3.14 * r ~ 2; is
invalid.

Note: As told earlier: when you enter an integer for x
through the keyboard, this integer will be stored in the
computer memory. If you yearn to know the storage
size of the integer in computer memory (i.e., space
occupied by the entered integer in the computer
memory), you need to appeal to the following
program:

#include <stdio.h>
main()
{
int X;
x=10;
printf("size of x = %d", sizeof(x));
}
The output on the screen:
size of x =4
i.e., integer entered for x i.e., 10 has occupied a space
of 4 bytes in the computer memory.

Write a program to print the circumference of the
circle (given r = 2.5)

Answer:

#include<stdio.h>

main()

{

float r, area;

r=2.5;

circumference = 3.14 *r * r;

printf("The circumference of the circle = %f",
circumference);

}

Write a program to print the area of the rectangle
(given1=2.5and b=3)

Answer:

#include<stdio.h>

main()

{

float 1, b, area;

1=2.5;

b=3;

area = 1*b;

printf("The area of the rectangle = %f", area);

}

What is the mistake in the following programs?

(a)

#include<stdio.h>

main()

{

float r, area;

printf("Enter any number:");

scanf("%d, &r");

area=4*3.14*r *r,

printf("The area of the circle = %f"; area);

H
(b)
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#include<stdio.h>

main()

{

int 1, area;

printf("Enter any number:");

scanf("%d"; &r);

area=1x1,

print("The area of the square = %f", area);

}

Format specifiers defined in C.

Data type format specifier
int %d

float %f or %e

char Y%c

double %lf or %ole

long int %ld

Program 1.3

C program to find the sum of two numbers
#include<stdio.h>
main()
{
int a, b, sum;
a=1;
b=2;
sum=a+b;
printf("the sum of a and b = %d", sum);
}
The output on the screen:
the sumofaand b=3
If you want to assign the floating point values i.e.,
fractional numbers for a & b (i.e., 1.5 for a & 2.6 for
b) through the keyboard, then the statement int a, b,
sum; should be replaced by the statement float a, b,
sum;
and the statement
printf("the sum of a and b = %d", sum); should be
replaced by the statement
printf("the sum of a and b = %f", sum);

ie.,
#include<stdio.h>
main()
{
float a, b, sum;
a=1.5;
b=2.6;
sum =a + b;
printf("the sum of a and b = %f", sum);
}
The output on the screen:

the sum of a and b =4.1

The statement
printf("the sum of a and b = %f", sum);
make provision to print the output:

the sum of a and b =4.1
In the statement
printf("the sum of a and b = %f", sum);
format string %f tells the printf function to print an
floating point value which is sum.
Since a= 1.5 and b = 2.6 therefore:
the sum of a and b= 1.5 + 2.6 = 4.1 which is outputted
on the screen.

If the statement printf("the sum of a and b = %f",
sum); is replaced by the statement

printf("the sum of a and b = %f, sum");
Then output on the screen is:

the sum of a and b = %f, sum

And if the statement printf("the sum of a and b = %f",
sum); is omitted from the C program, then the
program will be successfully executed but there will
be no display of the output on the screen.

If you want to supply the values for a and b through
the key board, then the statements
a=1.5;
b=2.6;
should be replaced by the statements
printf("Enter any two numbers:");
scanf("%f %f", &a, &b);
i.e., the program is rewritten as:

#include<stdio.h>

main()

{

float a, b, sum;

printf("Enter any two numbers:");
scanf("%f %f", &a, &b);

sum = a+ b;
printf("the sum of a and b = %f", sum);
}

The output on the screen:
Enter any two numbers:
If you enter two numbers 2.9 & 3.6

the sum of a and b = 6.5 will be outputted on the

screen.

As said earlier:
ampersand (“&”) imply the address and &a and &b
imply the addresses of the created float variables a and
b stored in the computer memory i.e., when we enter a
number for a and b through the keyboard, these
numbers are read by scanf function and they are stored
in the computer memory (i.e., the number entered for a
is stored in the address of a (i.e., stored in &a) and the
number entered for b is stored in the address of b (i.e.,
stored in &b)).

There are 2 format strings in the statement
scanf("%f %f", &a, &b);
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one format string %f corresponds to &a ( i.e., %f tells
the scanf function to read the number entered through
the keyboard for a and store it in the in the address of a
in the computer memory.

and the other format string %f corresponds to &b ( i.e.,
%f tells the scanf function to read the number entered
through the keyboard for b and store it in the address
of b in the computer memory.

If the two format strings are separated by a comma
ie.,

scanf("%f, %f", &a, &b);
Then the compilation error will be displayed on the
screen.

Note:
The statement printf("Enter any two numbers:"); make
provision to print

Enter any two numbers:
on the screen and the statement scanf("%f %f", &a,
&b); read the two numbers 2.9 and 3.6 entered through
the keyboard and store them in the computer memory.

If the statements

printf("Enter any two numbers:");

scanf("%f %f", &a, &b);

are replaced by the statements:
printf("Enter any number:");
scanf("%f", &a);
printf("Enter any number:");
scanf("%f", &b);
ie.,
#include<stdio.h>
main()
{
float a, b, sum;
printf("Enter any number:");
scanf("%f", &a);
printf("Enter any number:");
scanf("%f", &b);

sum = a+ b;
printf("the sum of a and b = %f", sum);
}

Then the output on the screen:
Enter any number:
If you enter a number 2.9
Enter any number:
If you enter a number 3.6
the sum of a and b = 6.5 will be outputted on the
screen.

If the statement
printf("the sum of a and b = %f", sum);
is replaced by the statement
printf("the sum of %f and %f = %f", a, b, sum);
Then the output on the screen is:

the sum of 2.9 and 3.6 = 6.5

In the statement

printf("the sum of %f and %f = %f", a, b, sum);
there are three format strings:
The format string %f after the statement (the sum of)
indicates that the value to be displayed needs to be
taken from a variable a.
The format string %f after the statement (the sum of
%f and) indicates that the value to be displayed needs
to be taken from a variable b.
The format string %f after the statement (the sum of
%f and %f =) indicates that the value to be displayed
needs to be taken from a variable sum.

Program 1.4

C program to convert the temperature in Celsius to
Fahrenheit

#include<stdio.h>
main()
{
float C, F;
C=38.5;
F=9*C/5 +32;
printf("temperature in Fahrenheit= %f", F);
}
The output on the screen:
temperature in Fahrenheit= 101.3

As said earlier: if X is used instead of * and F = 9C/5
+32 is used of F = 9*C/5 +32, then the compilation
error will be displayed on the screen.

If you want to supply a number 16 digits after decimal
point i.e., 36.5555555555555555 for C, then the
statement
double C, F; should be used instead of the statement
float C, F;
and %]If should be used instead of %f
ie.,
#include<stdio.h>
main()

{

double C, F;

C=38.5555555555555555;

F=9*C/5 +32;

printf("temperature in Fahrenheit= %lf", F);

}

And if you want to supply the number 16 digits after
decimal point for C through the key board, then the
statement
C=38.5;
should be replaced by the statements
printf("Enter any number:");
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scanf("%lf", &C);
ie.,
#include<stdio.h>
main()
{
double C, F;
printf("Enter any number:");
scanf("%lf", &C);
F=9*C/5 +32;
printf("temperature in Fahrenheit= %lf", F);

}

Note:

#include <stdio.h>
main()

{

double C, F;

C =125.3333333333333333;

F=9*C/5 +32;

printf("temperature in Fahrenheit= %lf", F);
}

The output on the screen:

temperature in Fahrenheit = 77.600000

If the statement double C, F; is replaced by the

statements

double C;

float F;

i.e., if the above program is rewritten as:

#include <stdio.h>

main()

{

double C;

float F;

C =25.3333333333333333;

F=9*C/5 +32;

printf("temperature in Fahrenheit= %f", F); (%f is

used because the data type for F is float)

}

Then there is slight change in the output on the screen:
temperature in Fahrenheit = 77.599998

Write a program to print the sum of three numbers
Answer:

#include<stdio.h>

main()

{

int a, b, ¢, sum;

printf("Enter any three numbers:");
scanf("%d %d%d", &a, &b, &c);
sum=a+b+c;

printf("the sum of a, b and ¢ = %d", sum);

}

Write a program to print the area of a triangle, given
area = (s (s-a) (s-b) (s-c)) “ where s=(a+b+c)/2

#include<stdio.h>
#include<math.h>

main()

{

inta, b, ¢, s, area;

a=3;

b=4;

c=5;

s=(at+b+c)/2;

area = sqrt ((s * (s-a) * (s-b) * (s-¢));
printf("the area of the triangle = %d", area);

}

Note: since sqrt() is not part of C language or of
standard input output file i.e., (stdio.h file), it is part of
math file i.e.,, (math.h file which defines various
mathematical functions) so #include< math.h> should
be included in the C program otherwise the
compilation error will be flagged on the screen stating
that sqrt() is not declared.

If the statement area = (s (s-a) (s-b) (s-c)) * is written
instead of area = sqrt ((s * (s-a) * (s-b) * (s-¢));

Then the compilation error will be displayed on the
screen because C does not support area = (s (s-a) (s-b)

(s-0) "

Bttt iidtatdgarnn it A A o et i e i b 1444444

333333300:033333

333333 3
4444944994943 448444 4444444949444 44 844444444444 4499444

B5999599595 995595959 |

Punch Cards

Stuff you need to know about

1 kilobyte = 1024 bytes
1 megabyte = 1024 x 1024 bytes
1 gigabyte = 1024 x 1024 x 1024 bytes
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Program 1.5
C program to find the product of two numbers

#include<stdio.h>
main()
{
int a, b, product;
a=1;
b=2;
product =a * b;
printf("the product of a and b = %d", product);
}
The output on the screen:
the product of a and b= 2

If you insert a value 23 for a and 3”2 for b, then as
said earlier wrong result or compilation error will be
flagged on the screen because C language do not
support the operation 2”3 and 32,
a=2"3;
b=32; — ERROR
a=2% 2%2
b=3*3; — No ERROR will be displayed on the screen
and the Result will be outputted on the screen i.e.,

the product of a and b = 72 will be outputted on the

screen.

If you want to insert a 10 digit number for aand b i.e.,
a=1000000000

b=3000000000, then the statement

int a, b, product; should be replaced by the statement
long int a, b, product;

and %ld should be used instead of %d

i.e., the program should take the form:

#include<stdio.h>
main()
{
long int a, b, product;
a=1000000000;
b=2000000000;
product =a * b;
printf("the product of a and b = %ld", product);
}
The output on the screen:
the product of a and b = 3000000000000000000

“A language that doesn’t have everything is actually
easier to program in than some that do.”

“UNIX is basically a simple operating system, but you
have to be a genius to understand the simplicity.”

: Dennis Ritchie
(1941 -2011)

11

If you want to supply the values for a and b through
the key board, then the statements
a=1;
b=2; should be replaced by the statements
printf("Enter any two numbers:");
scanf("%d %d", &a, &b);
ie.,
#include<stdio.h>
main ()
{
int a, b, product;
printf("Enter any two numbers:");
scanf("%d%d", &a, &b);
product = a* b;
printf("the product of a and b = %d", product);
}
The output on the screen:
Enter any two numbers:
If you enter two numbers 1 and 3
the product of a and b = 3 will be outputted on the
screen.
If you replace the statements
printf("Enter any two numbers:");
scanf("%d%d", &a, &b);
by the statements
printf("Enter any number:");
scanf("%d", &a);
printf("Enter any number:");
scanf("%d", &b);
Then the output on the screen will be:
Enter any number:
If you enter the number 3
Enter any number:
If you enter the number 3
the product of a and b = 9 will be outputted on the
screen.

If the statement printf("the product of a and b = %d";
product); is written instead of the statement printf("the
product of a and b = %d", product); i.e., instead of
variable separator (i.e., comma) semicolon is used --
Then the compilation error will be displayed on the
screen.

Note:

#include <stdio.h>
main()

{

printf("Hello, World!");
printf("Hello, World!\b");
printf("Hello, World!\b");
printf("Hello, World!\b");
h

i.e., if back space \b is used then
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Hello, World!Hello, World!Hello, World!Hello,
World! will be outputted on the screen.

If carriage return \r is used instead of \b
ie.,

#include <stdio.h>

main()

{

printf("Hello, World!");
printf("Hello, World!\r");
printf("Hello, World!\r");
printf("Hello, World!\r");

}

The output on the screen is:
Hello, World!Hello, World!
Hello, World!

Hello, World!

If tab \t is used instead of \r
ie.,

#include <stdio.h>

main()

{

printf("Hello, World!\t");
printf("Hello, World!\t");
printf("Hello, World!\t");
printf("Hello, World!\t");

}

The output on the screen is:
Hello, World!  Hello, World!  Hello, World!
Hello, World!

Program 1.5
C program to find the square of a number

#include<stdio.h>
main()
{
int a, b;
a=2;
b=a*a;
printf("the square of a = %d", b);
}
The output on the screen:
the square of a = 4

If the statement b = a * a; is replaced by b = pow((a),
2);

i.e., if the above program is rewritten as:
#include<stdio.h>

#include<math.h>

main()

{

int a, b;

a=2;

b = pow((a), 2);
printf("the square of a = %d", b);
}
Then there will be no display of compilation error on
the screen or there will be no change in the output on
the screen i.e.,

the square of a = 4 will be outputted on the screen.
Which means:

b = pow((a), 2); is the same as b = a*a;

Since b = pow((a), 2); is used instead of b = a*a;
#include<math.h> should be included in the C
program as b = pow((a), 2); is supported by
#include<math.h> otherwise compilation ERROR will
be displayed on the screen.

If you want to supply the integer value for a through

the key board, then the statement

a=2; is replaced by the statements
printf("Enter any number:");

scanf("%d", &a);

ie.,

#include<stdio.h>

main()

{

int a, b;

printf("Enter any number:");

scanf("%d", &a);

b=a*a;
printf("the square of a = %d", b);
}

The output on the screen:
Enter any number:
If you enter a number 4

the square of a = 16 will be outputted on the screen.
Note:
If scanf(%d, &a); is written instead of scanf("%d",
&a);
If printf(the square of a = %d, b); is written instead of
printf("the square of a = %d", b);
If the main function is followed by a semicolon i.e.,
main(); is written instead of main()
Then the compilation error will be displayed on the
screen.
But if the body of the main function is followed by a
semicolon i.e.,
main()

}; 1s written instead of
main()

{
}

There will be no display of the compilation error on
the screen.
main(); - ERROR
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main()

{
}; — NO ERROR

Write a program to print the cube of a number
Answer:

#include<stdio.h>
#include<math.h>

main()

{

int a, b;

a=2;

b= pow((a), 3);

printf("the cube of a = %d", b);
H

Write a program to print the energy of the substance
using energy = mc

Answer:

#include<stdio.h>
#include<math.h>
main()

{

int m;

long int c, energy;

m=2;

¢ =300000000;

energy = m * pow((c), 2);
printf("the energy of the substance =
energy);

%ld joules",

Program 1.6

C program to find the greatest of two numbers using
(a) if - if statement
(b) if - else statement

The syntax of if - if statement is:
if (this condition is true)
[{)rint this statement using printf function;
if (this condition is true)
[{)rint this statement using printf function;
H

(a)

#include<stdio.h>

13

main()

{

int a, b;

a=2;

b=3;

if(a>b)

{

printf("a is greater than b");

§
if(b>a)

printf("b is greater than a");

i
}

The output on the screen:

b is greater than a
Since the condition a>b within the parentheses is not
true, the statement a is greater than b is not executed;
instead the execution skips and pass to the condition
b>a and prints the statement b is greater than a using
printf function.

In simpler words,

(a>b) and (b>a) are the conditions (i.e., logical
expressions that results in true or false) and if the
condition (a> b) is true, then the statement

{
printf("a is greater than b");

make provision to print the output:

a is greater than b
and if the condition (2> b) is not true and the condition
(b>a) is true, then the statement

printf("b is greater than a");

make provision to print the output:
b is greater than a

If you want to supply the integer values for a and b
through the key board, then the statements
a=2;
b=3; should be replaced by the statements
printf("Enter any number:");
scanf("%d", &a);
printf("Enter any number:");
scanf("%d", &b);
i.e., the program should be rewritten as:

#include<stdio.h>

main()

{

int a, b;

printf("Enter any number:");
scanf("%d", &a);
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printf("Enter any number:");
scanf("%d", &b);

if(a>b)

{

printf("a is greater than b");

§
if(b>a)

printf("b is greater than a");

}
i

The output on the screen:
Enter any number:
If you enter the number 6
Enter any number:
If you enter the number 3

a is greater than b will be outputted on the screen.

Note:
If the symbol > is replaced by >>
ie., if
(a>>b)
(b>>a)
is written instead of
(a>b)
(b>a)

Then the program will be successfully executed but
there will be no display of the output on the screen.

The syntax of if — else statement is:

if (this condition is true)

{

print this statement using printf function;

}

else

{

print this statement using printf function;

}
(b)

#include<stdio.h>

main()

{

int a, b;

a=2;

b=3;

if(a>b)

{

printf("a is greater than b");

}

else

{

printf("b is greater than a");

}

14

}

The output on the screen:

b is greater than a
Since the condition a>b within the parentheses is not
true, the statement a is greater than b is not executed;
instead the execution skips and pass to print the
statement b is greater than a using printf function.

Note:

Even if the statements
printf("a is greater than b");
printf("b is greater than a");

are not written within the braces {}

ie.,

#include<stdio.h>

main()

{

int a, b;

a=2;

b=3;

if(a>b)

printf("a is greater than b");

else

printf("b is greater than a");

}

There will no display of compilation error on the

screen or there will be no change in the output

displayed on the screen (i.e., b is greater than a will be

outputted on the screen).

Program 1.7

C program to find the greatest of three numbers using
(a) if - if - if statement

(b) if — else if — else statement

(b) if — else if — else if statement

The syntax of if — if- if statement is:

if (this condition is true)

{

print this statement using printf function;

if (this condition is true)

{

print this statement using printf function;

if (this condition is true)

{

print this statement using printf function;

H
(a)
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#include<stdio.h>
main()

{

inta, b, c;

a=2;

b=3;

c=4;
if(a>b&&a>c)

{

printf("a is greater than b and c");
}

if(b>a&&b>c)

printf("b is greater than a and c");

h

if(c>b&&c>a)

{

printf("c is greater than b and a");
H

}

The output on the screen:
c is greater than b and a

double ampersand “&&” imply and.
(a>b&&a>c)
(b>a&&b>c)
(c>b&&c>a)
denote conditions.
i.e., the condition
(a>b&&a>c) imply a is greater than b and a is greater
than ¢ and if this condition is true, then the statement

printf("a is greater than b and c");

make provision to print the output using printf
function:
a is greater than b and c

and if the condition (a>b&&a>c) is not true and the
statement a is greater than b and c is not executed;
instead the execution skips and pass to the condition
(b>a&&b>c) and if this condition is true, then the
statement

printf("b is greater than a and c");

make provision to print the output using printf
function:
b is greater than a and ¢
and if the condition (b>a&&b>c) is not true and the
statement b is greater than a and c is not executed;
instead the execution skips and pass to the condition
(c>b&&c>a) and if this condition is true, then the
statement
{

printf("c is greater than b and a");

}

15

make provision to print the output using printf
function:
c is greater than b and a

The syntax of if — else if — else statement is:

if (this condition is true)

{

print this statement using printf function;

else if (this condition is true)

{

print this statement using printf function;

}

else

{

print this statement using printf function;

H
(b)

#include<stdio.h>
main()

{

inta, b, c;

a=2;

b=3;

c=4;
if(a>b&&a>c)

{

printf("a is greater than b and c");
H
else if (b>a&&b>c)

printf("b is greater than a and c");

}

else

{

printf("c is greater than b and a");

}
}

The output on the screen:
c is greater than b and a

The syntax of if — else if — else if statement is:

if (this condition is true)

{

print this statement using printf function;

else if (this condition is true)

{

print this statement using printf function;

}

else if (this condition is true)

{
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print this statement using printf function;

H
(©)

#include<stdio.h>

main()

{

inta, b, c;

printf("Enter any number:");
scanf("%d", &a);
printf("Enter any number:");
scanf("%d", &b);
printf("Enter any number:");
scanf("%d", &c);
if(la>b&&a>c)

{

printf("%d is greater than %d and %d", a, b, c);
H

else if (b>a&&b>c)

{

printf("%d is greater than %d and %d", b, a, c);
§

else if (c>b&&c>a)

{

printf("%d is greater than %d and %d", c, b, a);
§

§

The output on the screen:
Enter any number:
If you enter the number 2
Enter any number:
If you enter the number 3
Enter any number:
If you enter the number 4
4 is greater than 3 and 2 will be outputted on the
screen.

As said earlier:
If the statements

if(a>b&&a>c)
{
printf("%d is greater than %d and %d", a, b, c);
H
else if (b>a&&b>c)
printf("%d is greater than %d and %d", b, a, c);
§
else if (c>b&&c>a)
{
printf("%d is greater than %d and %d", c, b, a);
f
are replaced by the statements
if(a>b&&a>c)
printf("%d is greater than %d and %d", a, b, c);
else if (b>a&&b>c)

16

printf("%d is greater than %d and %d", b, a, c);
else if (c>b&&c>a)
printf("%d is greater than %d and %d", c, b, a);
i.e., if the program is rewritten as:

#include<stdio.h>

main()

{

inta, b, c;

printf("Enter any number:");

scanf("%d", &a);

printf("Enter any number:");

scanf("%d", &b);

printf("Enter any number:");

scanf("%d", &c);

ifla>b&&a>c)

printf("%d is greater than %d and %d", a, b, c);

else if (b>a&&b>c)

printf("%d is greater than %d and %d", b, a, c);

else if (c>b&&c>a)

printf("%d is greater than %d and %d", c, b, a);

}

There will no display of compilation error on the
screen and c is greater than b and a will be
successfully outputted on the screen

“ Everybody in this country should learn how to
program a computer... because it teaches you how to
think.”

: Steve Jobs
The Evolution Programming

Languages

Of Computer

Hex — Assembler— C — Fortran — C++ — Java —
Ruby

Did you know that: American computer scientist
Grace Brewster Murray Hopper completed A-0, a
program that allowed a computer user to use English-
like words instead of numbers to give the computer
instructions. It possessed several features of a modern-
day compiler and was written for the UNIVAC I
(‘Universal Automatic Computer 1), the first
commercial business computer system in the United
States.

What will be the output of the following program?

#include <stdio.h>
main()

{

int a, b;

a=2;

b=2;

if(a>b || a==Db)
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printf("a is greater than or equal to b");
else
printf("b is greater than a");
H
Answer:
a is greater than or equal to b
Note: symbol || denote OR i.e., a>b || a==b denote a
is greater than or a is equal to b.

Program 1.8
C program to find the average of 10 numbers

#include<stdio.h>
main()

{

nt Nl, Nz, N3, N4, N5, NG, N7, Ng, Ng, Nl(), X,

printf("Enter any 10 numbers:");

scanf("%d%d%d%d%d%d%d%d%d%d", &N, &N,

&N3, &N4, &N5, &NG, &N7, &Ng, &Ng, &NIO);

X:(Nl+N2+N3+N4+N5+N6+N7+N8+N9+

Nig) /10;

printf("the average of 10 numbers = %d", X);

}

The output on the screen:

Enter any 10 numbers:

If you enter ten numbers 1, 2, 3,4, 5,6, 7, 8,9 and 10

the average of 10 numbers = 5 will be outputted on the
screen.

Note: The average of 10 numbers is 5.5, the output on
the screen is 5 because the data type int is used instead
of float.

Any mathematical expression should be written in C
equivalent expression to prevent the display of
compilation error on the screen because C language
does not accept the general mathematical expressions.

Mathematical expression C equivalent expression

XxXylz x*yl/z

(ax+ 1) (by+2) (@a*x+DH*b*y+2)

(a+tb)?/ (a-b)? (a+tb) * (a+b) / (a-b) * (a-b)
or

pow((atb), 2) / pow((a - b), 2)

log 10 (x/y + ¢) log 10 (x/y + ¢)

ax’+bx+c a*x*xt+b*x+c
Inx log(x)
Vo' +d) sqrt (p*p + q*q)
2a° +3b+2 2a*a+3b+2
e'+b exp(x)+b
x " sqrt(x)
x cbrt(x)
a=B+y alpha = beta + gamma
sinf + cosO sin (theta) + cos (theta)
a=c* V750 a=exp (x/sqrt ( 1+ sin (theta)))

What will be the output of the following programs:

17

#include <stdio.h>
#include<math.h>
main()

{

int a, b, x;

x=2;

b=2;

a=-exp (x) +b;
printf("the value of a = %d", a);
§

#include <stdio.h>
#include<math.h>
main()

int alpha, beta, gamma;

alpha =2;

beta=2;

gamma= 2 * alpha + beta;

printf("the value of alpha = %d", alpha);
H

#include <stdio.h>
#include<math.h>
main ()
{
double theta, result;
theta = 90;
result = sin(theta);
printf ("The sine 90 degrees is = %lf ", result);
H

What is C equivalent expression of (x/y) "'?
Answer: pow((x/y), n-1)

Program 1.9
C program to find the square root of a number

#include<stdio.h>
#include<math.h>

main()

{

int a, b;

printf("Enter any number:");
scanf("%d", & a);

b = sqrt (a);

printf("the square root of a number = %d", b);
}

The output on the screen:
Enter any number:

If you enter the number 4

the square root of a number = 2is outputted on the

screen.
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Suppose if you enter the number 2, the square root of a
number = 1 is outputted on the screen because int is
used instead of float.

Note:

Since b = sqrt (a) is written

#include<math.h> must be included in the above
program otherwise compilation error will flag on the
screen.

i.e., the program:

#include<stdio.h>

main()

{

int a, b;

printf("Enter any number:");

scanf("%d", & a);

b =sqrt (a);
printf("the square root of a number = %d", b);
H

will flag compilation error on the screen.

If float is used instead of int then the above program
take the form:

#include<stdio.h>

#include<math.h>

main()

{

float a, b;

printf("Enter any number:");

scanf("%d", & a);

b =sqrt (a);
printf("the square root of a number = %f", b);
}

The output on the screen:

Enter any number:

If you enter the number 5

the square root of a number = 2.23 is outputted on the

screen.
This program can also be written as:
#include<stdio.h>
#include<math.h>
main()

printf("the square root of a number = %f", sqrt (4));

}

“Measuring programming progress by lines of code is
like measuring aircraft building progress by weight.”

: Bill Gates
|| imply or
>imply greater than
<imply less than
== 1imply equal to
! imply not
!=imply not equal to

&& imply and
& imply address

Did you know that

American computer scientist John Warner Backus
completed Speed code for IBM's first large-scale
scientific computer, the IBM 701. Although using
Speed code demanded a significant amount of scarce
memory, it greatly reduced the time required to write a
program. In 1957, Backus became project leader of the
IBM FORTRAN (International Business Machine
Formula Translation) project, which became the most
popular scientific programming language in history
and is still in use toc}g.

it g Sl
Harvard Mark I computer which was built as a
partnership between Harvard and IBM in 1944

What is the mistake in the following program?

#include<stdio.h>
#include<math.h>
main()

{

Float x, v, c, b;
x=2;

y=3;

c=4;

b=log 1o (x/y +¢);
printf("the value of b= %F", b);
§

Program 2.0
C program to find the simple interest

#include<stdio.h>
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main()

{

int P,T, R, SI;
P =1000;
T=2;

R=3;

SI=P*T*R/100;
printf("the simple interest = %d", SI);
}
The output on the screen:
the simple interest = 60

Note:

If you write SI = PTR/100; instead of SI =
P*T*R/100;

Then compilation error is displayed on the screen
because C language does not accept the general
expressions.

If you want to supply the values for P, T and R
through the key board, then the statements
P =1000;
T=2;
R = 3; should be replaced by the statements
printf("Enter any number:");
scanf("%d", &P);
printf("Enter any number:");
scanf("%d", &T);
printf("Enter any number:");
scanf("%d", &R);
i.e., the above program should take the form:
#include<stdio.h>
main()
{
int P,T, R, SI;
printf("Enter principal amount:");
scanf("%d", &P);
printf("Enter time:");
scanf("%d", &T);
printf("Enter rate of interest:");
scanf("%d", &R);
SI=P*T*R/100;
printf("the simple interest = %d", SI);
}
The output on the screen:
Enter principal amount:
If you enter the principal amount 1000
Enter time:
If you enter the time 2
Enter rate of interest:
If you enter the rate of interest 3
the simple interest = 60 will be outputted on the
screen.

Note: if write the statement scanf("%d," &P); instead
of scanf("%d", &P);

or
if write the statement scanf(%d, &P); instead of
scanf("%d", &P); i.e., format string for data type int
i.e., %d is not enclosed by double quotes (" ")
Then compilation error will be displayed on the
console screen.

Program 2.1

C program to find whether the person is senior citizen
or not

#include<stdio.h>
main()

{

int age;

age=20;

if(age> = 60)

{

printf("senior citizen");
h

if(age<60)

{

printf("not a senior citizen");
H

}

The output on the screen:

not a senior citizen
(age> = 60) means age greater than or equal to 60
If you want to supply the value for age through the key
board, then the statement

age=20;

should be replaced by the statements

printf("Enter age:");

scanf("%d", &age);
i.e., the above program should take the form:

#include<stdio.h>
main()

{

mnt age;
printf("Enter age:");
scanf("%d", &age);
if(age>60)

printf("'senior citizen");
i
if(age<60)

printf("not a senior citizen");

H
}

The output on the screen:
Enter age:
If you enter the value 60
senior citizen will be outputted on the screen.
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Suppose if you enter the value 27
not a senior citizen will be outputted on the screen.

Note: As said earlier:
If the symbol >> is used instead of > and << is used
instead of <

ie.,
#include<stdio.h>
main()

{

mnt age;

printf("Enter age:");
scanf("%d", &age);
if(age>>60)

{

printf("senior citizen");
i

if(age<<60)

{

printf("'not a senior citizen");

H
}

Then the program will be executed successfully
without the display of any compilation error but the
output will not be displayed on the screen.

Program 2.2

C program to get marks for 3 subjects and declare the
result.

If the marks >= 35 in all the subjects the student
passes else fails.

#include<stdio.h>

main()

{

int Ml, MZ,M3;

M1 = 38,

M2: 45,

M3 = 67,

if(M;>= 35 && M>= 35 && M;>= 35)

printf("candidate is passed");

}

else

printf("candidate is failed");

i
}

The output on the screen:

candidate is passed
>= imply greater than or equal to and double
ampersand imply and
M>= 35 && My>= 35 && M;>= 35) denote the
condition and this condition imply M, is greater than
or equal to 35 and M, is greater than or equal to 35 and
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M; is greater than or equal to 35. And if this condition
is TRUE, then the statement

printf("candidate is passed");

make provision to print the output using the output
function printf:

candidate is passed
else the statement

printf("candidate is failed");

make provision to print the output using printf
function:
candidate is failed

If you want to supply the integer values for marks M;,

M; and M; through the key board, then the statements

M1 = 38,

M2: 45,

M; = 67; should be replaced by the statements

printf("Enter any three numbers:");

scanf("%d%d%d", &M;, &M,, &My);

ie.,

#include<stdio.h>

main()

{

int Ml, Mz,Mj,;

printf("Enter any three numbers:");

scanf("%d%d%d", &M;, &M,, &My);

if(M>= 35 && M>= 35 && M5>= 35)

printf("candidate is passed");

}

else

printf("candidate is failed");

}
}

The output on the screen:
Enter any three numbers:
If you enter three numbers 26, 28, 39
candidate is failed will be outputted on the screen.

“Programs must be written for people to read, and
only incidentally for machines to execute.”

: Harold Abelson
Did you know that
An IBM team led by John Backus developed
FORTRAN, a powerful scientific computing language
that used English-like statements. Some programmers
were skeptical that FORTRAN could be as efficient as
hand coding, but that sentiment disappeared when
FORTRAN proved it could generate efficient code.
Over the ensuing decades, FORTRAN became the
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most often used language for scientific and technical
computing. FORTRAN is still in use today.

Header file in C the functions it defines

stdio.h (standard standard input output functions

input output header (like scanf and printf functions)

file)

math.h mathematical functions (like log(), sqrt(),
sin(), cos(), log10() etc.)

stdlib.h standard library functions
(like void abort(void) — a function which
causes an abnormal/ unusual program
termination)

ctype.h character manipulation functions
(like isalpha() which checks whether a
character is an alphabet or not)

graphics.h graphical functions

conio.h (console console input output functions like clrscr()

input output header — a function which clears the screen.

file)

Note: The term console usually refers to monitor or
display screen.

Write a program to check whether a character is an
alphabet or not using the function isalpha()

#include <stdio.h>

#include <ctype.h>
main()
{
inta=2;
if( isalpha(a) )
{
printf(" the character a is an alphabet");
H
else

printf("the character a is not an alphabet");

H
i

The output on the screen:
the character a is not an alphabet

#include <stdio.h>

#include <ctype.h>
main()
{
chara="b",
if( isalpha(a) )
printf(" the character a is an alphabet");
H
else

printf("the character a is not an alphabet");

H
i

The output on the screen:

21

the character a is an alphabet

If the statement char a = b; is written instead of char a
='b'; Then the compilation error will be flagged on the
display screen.

Program 2.3
C program to find profit or loss

#include<stdio.h>
main()

int CP, SP, loss, profit;
printf("Enter cost price:");
scanf("%d", &CP);
printf("Enter selling price:");
scanf("%d", &SP);
if(SP>CP)

{

printf("profit=%d", SP-CP);
i

if(CP>SP)

{

printf("loss =%d", CP-SP);
H

}

The output on the screen:
Enter cost price:
If you enter the cost price 25
Enter selling price:
If you enter the selling price 26
profit = 1 will be outputted on the screen.

If the condition (SP>CP) is true, then the statement
{
printf("profit=%d", SP-CP);
H
make provision to print the output:
profit = SP-CP (in this case profit = 26-25 =1)
If the condition (CP>SP) is true, then the statement
{
printf("loss=%d", CP-SP);
H
make provision to print the output:
loss = CP-SP
Note: if the minus sign (-) is used instead of the minus
sign (-) i.e., CP— SP is written instead of CP- SP, the
error will be displayed on the screen (because C is
case sensitive language).
Program 2.4

C program to convert inches into centimeter

#include<stdio.h>
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main()
{
float I, C;
1=3.5;
C=2.54*[;
printf("length in centimeters= %f", C);
}
The output on the screen:

length in centimeters = 8.89
Note: float is used instead of int because I = 3.5 if int
is used instead of float then the result will not be
clearly outputted i.e., instead of 8.89 the computer
displays only 8. And since float is used instead of int,
the operator %d is replaced by the operator %f.

If you want to supply the floating value for I through
the key board, then the above program should take the
form:

#include<stdio.h>

main()

{

float I, C;

printf("Enter the length in inches:");
scanf("%f", &I);

C =2.54%];
printf("length in centimeters= %f", C);
}

The output on the screen:
Enter the length in inches:
If you enter the floating point value or fractional or
decimal number for I i.e., 25.5
length in centimeters = 64.9 will be outputted on the
screen.
Suppose
If you enter the value 25
The output on the screen:
length in centimeters = 63.5
Even if you enter the value 25 instead of 25.5, float
should be used instead of int because if float is not
used then C = 63 will be outputted on the screen.

Program 2.5

C program to find the incremented and decremented
values of two numbers.

#include<stdio.h>
main()

{
inta,b,c,d,e,f
a=10;

b=12;

c=atl;

d=b+1;

e=a-1;

f=b-1;

printf("the incremented value of a =%d", c);
printf("the incremented value of b =%d", d);
printf("the decremented value of a =%d", e);
printf("the decremented value of b =%d", f);

}

The output on the screen:

the incremented value of a = 11 the incremented value
of b = 13 the decremented value of a = 9 the
decremented value ofb =11

If the statements
printf("the incremented value of a =%d", c);
printf("the incremented value of b =%d", d);
printf("the decremented value of a =%d", e);
printf("the decremented value of b =%d", f);
are replaced by the statements
printf("the incremented value of a =%d\n", c);
printf("the incremented value of b =%d\n", d);
printf("the decremented value of a =%d\n", e);
printf("the decremented value of b =%d\n", f);
i.e., new line \n is included i.e., the program is
rewritten:
#include<stdio.h>
main()
{
inta,b,c,d,e,f;
a=10;
b=12;
c=atl;
d=b+1;
e=a-1;
f=b-1;
printf("the incremented value of a =%d\n", c);
printf("the incremented value of b =%d\n", d);
printf("the decremented value of a =%d\n", e);
printf("the decremented value of b =%d\n", f);
return(0);
}
The output on the screen:
the incremented value of a =11
the incremented value of b= 13
the decremented value of a =9
the decremented value of b= 11
i.e., \n make provision for the another result to print in
the new line and (as said earlier) with and without the
statement return (0); the program will be successfully
executed and the result will be outputted on the screen
without the display of any ERROR on the screen.

Even if the statements
printf("the incremented value of a =%d\n", c);
printf("the incremented value of b =%d\n", d);
printf("the decremented value of a =%d\n", e);
printf("the decremented value of b =%d\n", f);
are replaced by the statements
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printf("\n the incremented value of a =%d", c);

printf("\n the incremented value of b =%d", d);

printf("\n the decremented value of a =%d", e);

printf("\n the decremented value of b =%d", f);
There will be no change in the output on the screen
ie.,

The statements
printf("the incremented value of a =%d\n", c);
printf("the incremented value of b =%d\n", d);
printf("the decremented value of a =%d\n", e);
printf("the decremented value of b =%d\n", f);
are the same as:
printf("\n the incremented value of a =%d", c);
printf("\n the incremented value of b =%d", d);
printf("\n the decremented value of a =%d", e);
printf("\n the decremented value of b =%d", f);

If you want to supply the values for a and b through
the key board, then the above program should take the
form:

#include<stdio.h>

main()

{

inta,b,c,d,e,f

printf("Enter any number:");

scanf("%d", &a);

printf("Enter any number:");

scanf("%d", &b);

c=atl;

d=b+1;

e=a-1;

f=b-1;

printf("the incremented value of a =%d\n", c);
printf("the incremented value of b =%d\n", d);
printf("the decremented value of a =%d\n", e);
printf("the decremented value of b =%d\n", f);
}

The output on the screen:

Enter any number:

If you enter the number 2

Enter any number:

If you enter the number 3

the incremented value of a =3

the incremented value of b= 4

the decremented value of a = 1

the decremented value of b =2
will be outputted on the screen.

Note: b++ is same as b + 1 and b-- is same as b - 1 but
b++ or b-- should be used only in case of for loop or
loop statements. Usage of b++ or b-- instead of b +1 or
b-1 in the certain online compilers like coding ground
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(tutorials point) yields error or displays the wrong
result.

What is the mistake in the following program:

#include<stdio.h>

main(),

{

float Tl, Tz, A,

printf("Enter any number:");

scanf("%f"; &T));

printf("Enter any number:");

scanf("%f," &T»);

A=(T+Ty)/2,

printf("the average temperature of the day = %c"; a);

}

Did you know that: the process of fixing the errors in
the program is called debugging.

Program 2.6

The percentage marks are entered and the grades are
allotted as follows :

percentage>= 60 First Class

percentage>=50 and per <= 60 Second Class
percentage>= 40 and per <= 50 Pass Class
percentage< 40 Fail

Write a C program for the above:

#include<stdio.h>
main()

{

int P;

printf("Enter the percentage:");
scanf("%d", &P);

if(P >= 60)

printf("first class");
i}f(P>:50&&P <60)
printf("second class");
i}f(P>:40&&P<:50 )
printf("pass class");
i}f(P<40)
[{)rintf("fail");

}
}

The output on the screen:
Enter the percentage:



Report and Opinion 2016;8(5)

http://www.sciencepub.net/report

If you enter the percentage 65
first class will be outputted on the screen.

Program 2.7

C program to calculate the discounted price and the
total price after discount

Given:
If purchase value is greater than 1000, 10%
discount
If purchase value is greater than 5000, 20%
discount
If purchase value is greater than 10000, 30%
discount

(a) discounted price

#include<stdio.h>

main()

{

int PV, dis;

printf("Enter purchased value:");
scanf("%d", &PV);

if(PV<1000)

{

printf("dis=%d", PV* 0.1);

;
if(PV>5000)

{
printf("dis =%d", PV* 0.2);

;
if(PV<10000)

{
printf("dis=%d", PV* 0.3);
b
;

The output on the screen:
Enter purchased value:
If you enter the purchased value 6500
dis = 1300 will be outputted on the screen.

(PV<1000), (PV>5000) and (PV<10000) denote the
conditions and if the condition (PV<1000) is true i.e.,
purchased value is less than 1000, then the statement

{
printf("dis=%d", PV* 0.1);
}

make provision to print the output using printf
function:
dis= PV* 10% =PV* 10/100 =PV* 0.1

and if the condition (PV<1000) is false and if the
condition (PV< 5000) is true i.e., purchased value is
less than 5000, then the statement

{

printf("dis=%d", PV* 0.2);
H
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make provision to print the output using the function
printf:

dis= PV* 20% =PV* 20 /100 =PV* 0.2
and if the condition (PV< 5000) is not true and if the
condition (PV< 10000) is true i.e., purchased value is
less than 10000, then the statement

{
printf("dis=%d", PV* 0.3);
H

make provision to print the output using the printf
function:
dis= PV* 30% =PV* 30 /100 =PV* 0.3

(b) total price

#include<stdio.h>
main()

int PV, total;

printf("Enter purchased value:");
scanf("%d", &PV);

if(PV<1000)

{

printf("total=%d", PV - PV* 0.1);
H

if(PV>5000)

{

printf("total =%d", PV- PV* 0.2);

;
if(PV<10000)

{
printf("total=%d", PV- PV* 0.3);
}
}

The output on the screen:
Enter purchased value:
If you enter the purchased value 650
total = 585 will be outputted on the screen.

If the condition (PV<1000) is true i.e., purchased
value is less than 1000, then the statement

{
printf("total = %d", PV - PV* 0.1);
H
make provision to print the output:
total =PV- dis = PV- PV*10% = PV- PV* 10 /100 =
PV-PV *0.1
and if the condition (PV<1000) is false and if the
condition (PV< 5000) is true i.e., purchased value is
less than 5000, then the statement

{
printf("total = %d", PV - PV* 0.2);
H
make provision to print the output:
total =PV- dis = PV- PV*20% = PV- PV* 20 /100 =
PV -PV *0.2
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and if the condition (PV< 5000) is not true and if the
condition (PV< 10000) is true i.e., purchased value is
less than 10000, then the statement

{
printf("total = %d", PV - PV* 0.3);
H
make provision to print the output:
total =PV- dis = PV- PV*30% = PV- PV* 30 /100 =
PV-PV*0.3

Now, Combing both the programs (above), we can
write:

#include<stdio.h>
main()

int PV, dis, total;
printf("Enter purchased value:");
scanf("%d", &PV);
if(PV<1000)

{

printf("dis=%d", PV* 0.1);
printf("total=%d", total - dis);
i

if(PV>5000)

{

printf("dis =%d", PV* 0.2);
printf("total=%d", total - dis);

}
if(PV<10000)

{

printf("dis=%d", PV* 0.3);
printf("total=%d", total - dis);
}

}

The output on the screen:
Enter purchased value:
If you enter the purchased value 850
dis =85
total = 765
will be outputted on the screen.

“Object oriented programming offers a sustainable
way to write spaghetti code. It lets you accrete
programs as a series of patches”

--Paul Graham
(an English computer scientist, a well-known essayist,
programmer, language designer, co-founded Viaweb,
invented Bayesian spam filters (basis of modern
filters))
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UNIVAC computer
Program 2.8

C program to print the first ten natural numbers using
for loop statement

#include<stdio.h>

main()

t

inti;

for (i=1; i<=10; i++)

printf("value of i =%d", i);

}

The output on the screen is:

value of i = 1 value of i = 2 value of i= 3 value of i= 4
value of i= 5 value of i= 6 value of i = 7 value of i= 8
value of i =9 value ofi= 10

for (i=1; i<=10; i++) denote the for loop statement and
the syntax of the for loop statement is:
for (initialization; condition; increment)
Here:
i=1 denote initialization (i.e., from where to start)
i<=10 denote the condition (i.e., stop when 10 is
reached)
i++ imply increment (which tells the value of i to
increase by 1 each time the loop is executed) and i++
is the same as i+1.
Since the initialization i.e., i=1
The statement printf("value of i =%d", i); make
provision to print the output:

value of i = 1
on the screen.
After this, the following execution takes place:
value of i
i=1
Is the condition (i<=10) is true?
Yes because i=1
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Do this
i=1+1=2
The statement printf("value of i =%d", i); make
provision to print the output:
value of i =2
Now, the value of'i is:
i=2
Is the condition (i<=10) is true?
Yes because i=2
Do this
i=2+1=3
The statement printf("value of i =%d", i); make
provision to print the output:
value of1=3
Now, the value of'i is:
i=3
Is the condition (i<=10) is true?
Yes because i=3
Do this
i=3+1=4
The statement printf("value of i =%d", i); make
provision to print the output:
value of i =4
Now, the value of i is:
i=4
Is the condition (i<=10) is true?
Yes because i=4
Do this
i=4+1=5
The statement printf("value of i =%d", i); make
provision to print the output:
value ofi =15
Now, the value of i is:
i=5
Is the condition (i<=10) is true?
Yes because i=5
Do this
i=5+1=6
The statement printf("value of i =%d", i); make
provision to print the output:
value of i =6
Now, the value of i is:
i=6
Is the condition (i<=10) is true?
Yes because i=6
Do this
i=6+1=7
The statement printf("value of i =%d", i); make
provision to print the output:
value ofi=7
Now, the value of'i is:
i=7
Is the condition (i<=10) is true?
Yes because i=7
Do this
i=7+1=28
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The statement printf("value of i =%d", i); make
provision to print the output:
value of i =8
Now, the value of'i is:
i=8
Is the condition (i<=10) is true?
Yes because i=8
Do this
i=8+1=9
The statement printf("value of i =%d", i); make
provision to print the output:
value of i=9
Now, the value of'i is:
i=9
Is the condition (i<=10) is true?
Yes because i=9
Do this
i=9+1=10
The statement printf("value of i =%d", i); make
provision to print the output:
value of i = 10
stop because the condition i<=10 is achieved.

If new line \n is introduced i.c., the statement
printf("value of i =%d", 1i); is replaced by the
statement printf("value of i =%d\n", i); or printf("\n
value of i =%d", 1); i.e.,
#include<stdio.h>
main()
L
int 1;
for (i=1; i<=10; i++)
printf("value of i =%d\n", 1);
§
Then the output on the screen is:

value ofi=1

value of i =2

value of i =3

value of i =4

value of i=5

value of i=6

value of i=7

value of i =8

value of i=9

value of i =10
If the for loop statement for (i=2; i<=10; i++) is
written instead of the statement for(i=1; i<=10; i++),
then the output on the screen is:
value of i = 2 value of i = 3 value of i= 4 value of i= 5
value of i= 6 value of i = 7 value of i= 8 value of i =9
value of i= 10
(because i=2 is initialized in the for loop statement the
printing started from value of i =2 and ended at value
of i= 10 because of the condition i<=10)
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If the for loop statement for(i=1; i<10; i++) is written
instead of the statement for (i=1; i<=10; i++), then the
output on the screen is:

value of i = 1 value of i = 2 value of i= 3 value of i= 4
value of i= 5 value of i= 6 value of i = 7 value of i= 8
value of i =9

(Note: the condition i<=10 tells to print till value of i
=10 but the condition i<10 tells to print till value of i
=9)

If the statement for(i=1; i=10; i++) is written instead
of the statement for (i=1; i<=10; i++), then the output
on the screen is:

value of i = 10 value of i = 10 value of i = 10 value of
1 = 10 value of i= 10 value of i= 10 value of i = 10
value of i= 10 value of i = 10 value of i = 10 value of i
= 10 value of i = 10 value of i = 10 value of i = 10
valueof i=10.......... (continues).

Note:

If the statement printf("value of i =%d", 1); is replaced
by the statement printf("%d\n", 1);
ie.,

#include<stdio.h>

main()

L

int 1;

for (i=1; i<=10; i++)
printf("%d\n", 1);

}

The output on the screen is:

—
O\OOO\IO\UIAL&JNP—‘

C program to print the first ten natural numbers using
for while loop statement

The syntax of while loop statement is:

while (this is the condition)

{

execute this statement;

}

#include<stdio.h>
main()

{

mti=1;

while (i<=10)
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{
printf("%d\n", i++);
}
}

The output on the screen is:

—
O\OOO\IO\UIAL&JNP—‘

(1<=10) is the condition and the statements
while (i<=10)
{
printf("%d\n", i++);

imply that while the condition (i<=10) is to print till
10, print till 10 using the statement

{

printf("%d\n", i++);

i

ie.,

—
OOOO\IO\UIAL&JNP—‘

Note: The statement int i = 1; imply that we are
creating an integer variable i and we are initializing i
=1.

If the statement int i=1; is replaced by the statement
int i;

ie.,

#include<stdio.h>

main()

L

int 1;

while (i<=10)

{
printf("%d\n", i++);
}
}

Then the compilation error will be displayed on the
screen because initialization is not defined i.e., from
where to start is not declared.
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If the statement int i = 1; is replaced by the inti = 0;
ie.,

#include<stdio.h>

main()

{

inti=0;

while (i<=10)

{
printf("%d\n", i++);

H

}

Then the output on the screen is:
0
|
2
3
4
5
6
7
8
9
10

Similarly if the statement int i = 0; is replaced by the
inti="7,
Then the output on the screen is:

7

8

9

10

C program to print first 10 numbers using do while
loop statement

The syntax of do while loop statement is:

do
{

execute this statement;
while(this is the condition);

#include<stdio.h>
main()

{

inti=l1;

do

{
printf(" i= %d\n", i++);
}+ while (i<=10);

}

The output on the screen is:
i=1
i=2
i=3
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e e e
[l

.
[T

_
Il
S0 ® g v b

_
Il

Using the statement
do

{
printf(" i= %d\n", i++);

while the condition (i<=10) is to print till i= 10 (
starting from 1 = 1 because of the statement int i=1;)

Why LOOP is USED?

If loop is not used then the C program to print first 10
numbers should be written as follows:

#include<stdio.h>
main()
{
printf("\ni=1");
printf("\n i = 2");
printf("\n i =3");
printf("\n i = 4");
printf("\n i =5");
printf("\n i = 6");
printf("\n i=7");
printf("\n i = 8");
printf("\n i = 9");
printf("\n i=10");
i
It takes pretty long time to write the code and the
execution time is pretty long i.e., Because to reduce
the time taken to write the code and to reduce the
execution time -- loop statement is used.
“Simplicity is the ultimate sophistication.”
: LEONARDO DA VINCI

Write a program to print
Never test for an error condition you don't know how
to handle
5 times using for loop statement.

Answer:

#include<stdio.h>

main()

L

int 1;

for (i=1; i<=5;1++)

printf("Never test for an error condition you don't
know how to handle \n");
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}

What is the mistake in the following program:

#include<stdio.h>

main()

L

int 1;

for (i=1; i<=5;1++)
printf("Linux is not portable\n", i);
H

Note: there is no mistake in the above program
because even if write printf("Linux is not portable\n",
1); instead of
printf("Linux is not portable\n"); there will no flag of
error on the screen, the program will be successfully
executed and the output

Linux is not portable

Linux is not portable

Linux is not portable

Linux is not portable

Linux is not portable
will be displayed on the console screen.

Note:

For the program:

#include<stdio.h>

main()

t

int 1;

for (i=1; i=5;1++)

printf("Linux is not portable");

}

The output on the screen is:

Linux is not portable Linux is not portable Linux is
not portable Linux is not portable Linux is not portable
Linux is not portable Linux is not portable Linux is
not portable Linux is not portable Linux is not portable
Linux is not portable Linux is not portable Linux is
not portable .... continues

But for the program:
#include<stdio.h>

main()

L

int 1;

for (i=l;i==5;1++)
printf("Linux is not portable");

}

The output on the screen is:

?
i.e., the program will be successfully executed but
there will be no output on the screen.
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Program 2.9

C program to print the characters from A to Z using
for loop, do while loop and while loop statement.

(a) C program to print the characters from A to Z
using for loop statement:

#include<stdio.h>
main()

{

char a;

for( a='A"; a<='Z'; a++)
printf("%c\n", a);

H

The output on the screen:

NAXE1rnmO9OoZI MR-~ OmOoQw»

char means the data type is character.

The statement

char a; imply that we are creating the character a.
Since char a is used. Therefore: the format specifier
%c should be used instead of %d or %f otherwise
error will be flagged on the screen.

If the statement for( a=A; a<=Z; a++) is written
instead of the statement for( a='A"; a<='Z'; a++)

i.e., A is written instead of 'A' and Z is written instead
of 'Z', then the compilation error will be displayed on
the console screen.

(b) C program to print the characters from A to Z
using while loop statement:

#include<stdio.h>
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main()

{

chara="A";
while (a<='Z")

printf("%c\n", a++);
H
H

(¢) C program to print the characters from A to Z
using do while loop statement:

#include<stdio.h>
main()

{

chara="A";

do

printf(" %c\n", a++);
}+ while (a<='Z");
H

Program 3.0
C program to print the given number is even or odd.

#include<stdio.h>

main()

{

int a;

printf("Enter any number:");
scanf ("%d", &a);

if(a%2 == 0)

printf("the number is even");

}

else

printf("the number is odd");

}
}

The output on the screen:
Enter any number:
If you enter the number 4

the number is even will be outputted on the screen.
Mathematical symbol % denote modulus and (a%2 =
= 0) is the condition and this condition imply: a
divided by 2 yields reminder = 0.
For example: if you enter the number 4
Then a=4
Then 4 divided by 2 yields the remainder = 0
Then the statement

{

printf("'the number is even");

}

make provision to print the output:

the number is even
(Note: in C language = = implies equal to)
Suppose if you enter the number 3
Thena=3
Then 3 divided by 2 yields the remainder = 1
Then the statement

printf("the number is odd");

make provision to print the output:
the number is odd

“If you lie to the compiler, it will get its revenge.”

: Henry Spencer (a Canadian computer programmer
and space enthusiast. He wrote “regex”, a widely used
software library for regular expressions, and co-wrote
C News, a Usenet server program)

Did you know that

Apple engineer William  Atkinson  designed
HyperCard, a software tool that simplified
development of in-house applications. In HyperCard,
programmers built “stacks” of information with the
concept of hypertext links between stacks of pages. As
a stack author, a programmer employed various tools
to create his own stacks, linked together as a sort of
slide show. Apple distributed the program free with
Macintosh  computers until 1992. HyperCard
influenced the creation on the Internet protocol HTTP
(Hyper Text Transfer Protocol) and JavaScript.

Data types and their storage size

Data type Storage size
char 1 byte
int 2 byte
float 4 byte
double 8 byte
Program 3.1

C program to print the remainder of two numbers

#include<stdio.h>

main()

{

inta, b, c;

printf("Enter any number:");
scanf("%d", &a);
printf("Enter any number:");
scanf("%d", &b);

¢ = a%b;
printf("the remainder of a and b = %d", c);
}

The output on the screen:
Enter any number:
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If you enter the number 3
Enter any number:
If you enter the number 2
the remainder of a and b = 1 will be outputted on the
screen.
Since (a =3 and b =2). Therefore:
3 divided by 2 (i.e., a divided by b) yields the
remainder equal to 1
If the statement printf("the remainder of a and b =
%d", c); is replaced by the statement
printf("the remainder of %d and %d = %d", a, b, c);
ie.,
#include<stdio.h>
main()
{
inta, b, c;
printf("Enter any number:");
scanf("%d", &a);
printf("Enter any number:");
scanf("%d", &b);

¢ = a%b;
printf("the remainder of %d and %d = %d", a, b, c¢);
}

The output on the screen:
Enter any number:
If you enter the number 3
Enter any number:
If you enter the number 2
the remainder of 3 and 2 = 1 will be outputted on the
screen.

Program 3.2
C program to check the equivalence of two numbers.

#include<stdio.h>

main()

{

mtx,y,

printf("Enter any number:");
scanf ("%d", &x);
printf("Enter any number:");
scanf ("%d", &y);
if(x-y==0)

printf("the two numbers are equivalent");

}

else

printf("the number are not equivalent");

i
}

The output on the screen:
Enter any number:
If you enter the number 2
Enter any number:
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If you enter the number 2
the two numbers are equivalent will be outputted on
the screen.

Since 2-2 is equal to 0 (i.e., x-y = = 0). Therefore: the
statement
{

printf("the two numbers are equivalent");
H
makes provision to print the output:
two numbers are equivalent

If you enter the integers 3 and 2
The output on the screen:
the two numbers are not equivalent

Since 3-2 is not equal to 0 (i.e., x-y != 0). Therefore:
the statement
{

printf("the two numbers are not equivalent");
H
makes provision to print the output:
two numbers are not equivalent
(as said earlier: in C language the symbol != implies
not equal to)

What is the mistake in the following program:

#include<stdio.h>
main()

{

nt year;

year =1996;
if(year%4==0)
printf("leap year");

else

printf("not a leap year");

}

Answer: there is no mistake in the above program

The output on the screen is:
leap year

Since year =1996. Therefore:

1996 divided by 4 (i.e., year divided by 4) yields the
remainder equal to 0.

The statement

printf("leap year");

makes provision to print the output:
leap year
If the year is = 1995. Then
1995 divided by 4 (i.e., year divided by 4) yields the
remainder not equal to 0.
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The statement
printf("not a leap year");

makes provision to print the output:
not a leap year

Note: for a year to be leap year, year divided by 4
should yield remainder zero.

“Most software today is very much like an Egyptian
pyramid with millions of bricks piled on top of each
other, with no structural integrity, but just done by
brute force and thousands of slaves.” -- ALAN KAY

Program 3.3

C program to print whether the given number is
positive or negative

#include<stdio.h>

main()

{

int a;

a=-35;

if(a>0)

{

printf("number is positive");

}

else

printf(" number entered is negative");

}
i

The output on the screen:
number entered is negative
Since a = -35. Therefore:
a is less than 0 i.e., a < 0 because any negative number
is always less than zero.
The statement

printf("number is negative");

makes provision to print the output:
number entered is negative

Program 3.4

C program to print the sum of the first 10 digits using
for loop statement

#include<stdio.h>
main()

{

int i, sum = 0;

for( i=1; i<=10; i++)
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sum = sum + i;
printf("sum of the first 10 digits =%d", sum);
}
The output on the screen:
sum of the first 10 digits = 55
ie,1+2+3+4+5+6+7+8+9+10=155

How the sum of the first 10 digits = 55 is outputted
on the screen through the for Loop statement
value of i
i=1 (sum = 0 because the sum is initialized to 0 in the
statement int i, sum = 0;)
Is i<=10 true?
Yes, do this
sum=sum+i=0+1=1
value of i
i=2 (now the sum = 1)
Is i<=10 true?
Yes, do this
sum=sum +i=1+2 =3
value of i
i=3 (now the sum = 3)
Is i<=10 true?
Yes, do this
sum=sum+i=3+3=6
value of i
i=4 (now the sum = 6)
Is i<=10 true?
Yes, do this
sum=sum +1i=6+4=10
value of i
i=5 (now the sum = 10)
Is i<=10 true?
Yes, do this
sum=sum +i= 10+ 5= 15
value of i
i=6 (now the sum = 15)
Is i<=10 true?
Yes, do this
sum=sum+i=15+6=21

value of 1
i=7 (now the sum =21)
Is i<=10 true?
Yes, do this
sum=sum+i=21+7=28
value of i
i=8 (now the sum = 28)
Is i<=10 true?
Yes, do this
sum=sum+i=28 +8 =36
value of 1
i=9 (now the sum = 36)
Is i<=10 true?
Yes, do this
sum=sum+i=36+9=45
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value of i
i=10 (now the sum = 45)
Is i<=10 true?
Yes, do this
sum =sum +i1=45+10=55
stops because the condition is i<=10
The printf statement i.e., printf("sum of the first 10
digits =%d", sum); make provision to display the
output:
sum of the first10 digits = 55
on the screen.

If the statement int i, sum = 0; is replaced by int i, sum
=1;
Then
value of i
i=1 (sum = 1 because the sum is initialized to 1 in the
statement int i, sum = 1;)
Is i<=10 true?
Yes, do this

sum=sum-+i=1+1=2
value of i
i=2 (now the sum = 2)
Is i<=10 true?
Yes, do this

sum=sum+i=2+2=4
value of i
i=3 (now the sum = 4)
Is i<=10 true?
Yes, do this

sum=sum+i=4+3=7
value of i
i=4 (now the sum = 7)
Is i<=10 true?
Yes, do this

sum=sum+i=7+4=11
value of i
i=5 (now the sum = 11)
Is i<=10 true?
Yes, do this

sum=sum+i=11+5=16
value of i
i=6 (now the sum = 16)
Is i<=10 true?
Yes, do this
sum=sum+i=16+6=22

value of 1
i=7 (now the sum = 22)
Is i<=10 true?
Yes, do this
sum=sum+i1=22+7=29
value of i
i=8 (now the sum = 29)
Is i<=10 true?
Yes, do this
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sum = sum +1=29 + 8§ =37
value of i
i=9 (now the sum = 37)
Is i<=10 true?
Yes, do this
sum=sum +i1=37+9=46
value of i
i=10 (now the sum = 46)
Is i<=10 true?
Yes, do this
sum =sum +1=46 + 10 =156
stops because the condition is i<=10
The printf statement i.e., printf("sum of the first10
digits =%d", sum); make provision to display the
output:
sum of the first10 digits = 56 on the screen.
(wrong result because the sum of the first 10 digits is
55)

What will be the output if the for loop statement for(i
=1; i<=10; i++) is replaced by the statement for(i =2;
i<10; i++)?

Answer: sum of 10 digits = 44

If the statement int i, sum, sum = 0; is written instead
of int i, sum = 0;
Then the compilation error message will be displayed
on the screen (stating that sum is twice declared).
If the for loop is ended with a semicolon i.e.,

for( i=1; i<=10; i++);
then the compilation error will be displayed on the
screen

Note:
sum = sum + a; is the same as sum + = a;
sub = sub- a; is the same as sub - =a;
product = product™® a; is the same as product * = a;
div =div / a; is the same as div /= a;
a=a%b; is the same asa % =b;

Even though if i ++ is replaced by ++ i in the for loop
statement i.e., if the for loop statement

for (i=1; i<=10; i++)
is replaced by the statement

for (i=1; i<=10; ++ 1)
There will be no change in the output on the screen (as
observed while compiling in online compilers like
Coding ground (Tutorials point)) and if the statement
for ( i=1; i<=10; i++); is written instead of the
statement

for (i=1; i<=10; i++)
Then the Error will be flagged on the screen because
for loop statement is ended by a semicolon (;).

Program 3.5
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C program to print the average of the first]0 numbers
using for loop statement

#include<stdio.h>
main()
{
int i, avg, sum = 0;
for( i=1; i<=10; i++)
sum = sum + i;
avg = sum/10;
printf(""sum of the first10 numbers =%d", sum);
printf("average of the first10 numbers =%d", avg);
}
The output on the screen:
sum of the first 10 numbers = 55
average of the first10 numbers = 5
The average of the first]10 numbers = 55/10 = 5.5 not
5. But the output on the screen is:
average of the first 10 numbers = 5
because int is used instead of float.

If the data type float is used i.e.,
#include<stdio.h>
main()
{
float i, avg, sum = 0;
for( i=1; i<=10; i++)
sum = sum + i;
avg = sum/10;
printf("sum of the first10 numbers =%f", sum);
printf("average of the first10 numbers = %f", avg);
}
The output on the screen:
sum of the first10 numbers = 55
average of the first 10 numbers = 5.5

Program 3.6

C program to print the product of the first10 digits
using for loop statement

#include<stdio.h>
main()
{
int i, product = 1;
for( i=1; i<=10; i++)
product = product * i;
printf("the product of the first 10 digits =%d",
product);
}
The output on the screen:
the product of the first 10 digits = 3628800
ie, 1 *¥2*3*4*5*6*7*8*9*10=73628800
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How the product of the first 10 digits = 3628800 is
outputted on the screen through the for Loop
statement

value of i
i=1 (product = 1 because the product is initialized to 1
in the statement int i, product = 1;)
Is i<=10 true?
Yes, do this

product = product *i=1*1=1
value of i
i=2 (now the product = 1)
Is i<=10 true?
Yes, do this

product = product *i=1%*2=2
value of i
i=3 (now the product = 2)
Is i<=10 true?
Yes, do this

product = product *i=2*3=6
value of i
i=4 (now the product = 6)
Is i<=10 true?
Yes, do this

product = product *i=6 * 4 =24
value of i
i=5 (now the product =24)
Is i<=10 true?
Yes, do this

product = product * i =24 * 5 =120
value of i
i=6 (now the product =120)
Is i<=10 true?
Yes, do this
product = product * i =120 * 6 = 720
value of i
i=7 (now the product =720)
Is i<=10 true?
Yes, do this
product = product * i =720 * 7 = 5040
value of i
i=8 (now the product =5040)
Is i<=10 true?
Yes, do this
product = product * i = 5040 * 8 = 40320
value of i
i=9 (now the product = 40320)
Is i<=10 true?
Yes, do this
product = product * i =40320 * 9 = 362880
value of i
i=10 (now the product = 362880)
Is i<=10 true?
Yes, do this
product = product * i =362880 * 10 = 3628800

stops because the condition is i<=10
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The printf statement i.e., printf("the product of the first
10 digits =%d", product); make provision to display
the output:

the product of the first 10 digits = 3628800
on the screen.

If the statement int i, product = 1; is replaced by int i,
product = 0;
Then
value of i
i=1 (product = 0 because the product is initialized to 0
in the statement int i, product = 0;)
Is i<=10 true?
Yes, do this
product = product *i=0*1=0
value of i
i=2 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*2=0
value of i
i=3 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*3=0
value of i
i=4 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*4=0
value of i
i=5 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*5=0
value of i
i=6 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*6=0
value of i
i=7 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*7=0
value of i
i=8 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0* 8 =0
value of i
i=9 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*9=0

35

value of i
i=10 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0* 10=0
stops because the condition is i<=10
The printf statement i.e., printf("the product of the first
10 digits = %d", product); make provision to display
the output:
the product of the first 10 digits = 0
on the screen.
(wrong result because the product of the first10 digits
is 3628800)

If the statement for(i=1; i<=10; i++) is replaced by
for(i=5; i<=8; it++)
Then
value of i
i=5 (product = 1 because the product is initialized to 1
in the statement int i, product = 1;)
Is i<=8 true?
Yes, do this
product = product *i=5*1=15
value of i
i=6 (now the product = 5)
Is i<=8 true?
Yes, do this
product = product *i=5* 6 =30
value of i
i=7 (now the product = 30)
Is i<=8 true?
Yes, do this
product = product *i=30* 7=210
value of i
i=8 (now the product = 210)
Is i<=8 true?
Yes, do this
product = product * i =210 * 8§ = 1680
stops because the condition i<=8 is achieved and the
statement
printf("the product of the first 10 digits =%d",
product);
make provision to display the output:
the product of the first 10 digits = 1680
on the screen.

Note: If the statement
int i, product, product = 1;
is written instead of int i, product = 1;
Then the compilation error message is flagged on the
screen (stating that product is twice declared).

Program 3.7

C Program to print the table of a number using the for
loop statement
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#include<stdio.h>

main()

vt

intn, 1;

printf("Enter any number:");
scanf("%d", &n);

for( i=1; i<=5; i++)

printf("%d * %d = %d\n", n, i, n*1);
}

The output on the screen:

Enter any number:

If you enter the number 2 (i.e., n=2)

2%1=2
2%2=4
2%3=6
2%4=8
2%5=10

will be outputted on the screen.

How the execution takes its Way through the for
Loop statement

Since you entered the number 2, therefore: n=2.
value of i
i=1
Is i<=5 true?
Yes, print this

2*%1=2
using the statement printf("%d *
n*i);

%d = %d\wn", n, i,

value of i
i=2
Is i<=5 true?
Yes, print this

2%2=4
using the statement printf("%d *
n*i);

%d = %d\wn", n, i,

value of i
i=3
Is i<=5 true?
Yes, print this

2*%3=6
using the statement printf("%d *
n*i);

%d = %d\wn", n, i,

value of i
i=4
Is i<=5 true?
Yes, print this

2*%4=8
using the statement printf("%d *
n*i);

%d = %d\n", n, i,

value of 1
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i=5
Is i<=5 true?
Yes, print this
2*5=10
using the statement printf("%d * %d = %d\n", n, i,
n*i);

stop Now because the condition i <=5 is achieved.

If the symbol * is replaced by +

ie.,

#include<stdio.h>

main()

{

intn, a;

printf("Enter any number:");
scanf("%d", &n);

for( i=1; i<=5; i++)

printf("%d + %d = %d\n", n, i, n+ 1);
}

The output on the screen:

Enter any number:

If you enter the number 2 (i.e., n=2)

2+1=3
2+2=4
2+3=5
2+4=6
2+5=7
will be outputted on the screen.
Program 3.8
C program:

If you enter a character M
Output must be: ch=M

#include<stdio.h>

main()

{

char M;

printf("Enter any character:");

scanf("%c", &M);

printf("ch=%c", M);

}

The output on the screen:

Enter any character:

If you enter the character M
ch = M will be outputted on the screen.

Note:
getchar() function is simplified version of the scanf
function

If we replace the statement scanf("%c", &M); by the
statement
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M = getchar();
ie.,
#include<stdio.h>
main()
{
char M;
printf("Enter any character:");
M = getchar();
printf("ch=%c", M);

There will be no change in the output on the screen
i.e., The output on the screen is:
Enter any character:
If you enter the character K
ch = K will be outputted on the screen.

putchar() function is simplified version of the printf
function
If we replace the statement printf(""ch=%c", M);by the
statement putchar (M); i.e.,
#include<stdio.h>
main()
{
char M;
printf("Enter any character:");
scanf("%c", &M);
putchar (M);
}
There will be no change in the output on the screen
i.e., The output on the screen is:
Enter any character:
If you enter the character M
M will be outputted on the screen.

If you replace the statement scanf("%c", &M); by the
statement

M = getchar();
and the statement printf("ch=%c", M);by the statement
putchar (M); i.e.,

#include<stdio.h>
main()
{
char M;
printf("Enter any character:");
M = getchar();
putchar (M);
}
The output on the screen:
Enter any character:
If you enter the character S
S will be outputted on the screen.

Program 3.9

37

C program to print the first 5 numbers starting from
one together with their squares.

#include<stdio.h>

main()

L

int 1;

for( i=1; i<=5; i++)

printf("number=%Ad its square=%d\n", i, i*1);

}

The output on the screen:
number=1 its square=1
number=2 its square=4
number=3 its square=9
number=4 its square=16
number=5 its square=25

How the execution takes its way through the for
loop statement

value of i
i=1
Is i<=5 true?
Yes, print this
number=1 its square=1

using the statement printf("number=%d its
square=%d\n", i, i*1);
value of i
i=2
Is i<=5 true?
Yes, print this
number=2 its square=4
using the statement printf("number=%d its
square=%d\n", i, i*1);
value of i
i=3
Is i<=5 true?
Yes, print this
number=3 its square=9
using the statement printf("number=%d its
square=%d\n", i, i*1);
value of i
i=4
Is i<=5 true?
Yes, print this
number=4 its square=16
using the statement printf("number=%d its

square=%d\n", i, i*1);

value of i

i=5

Is i<=5 true?
Yes, print this
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number=5 its square=25
using the statement printf("number=%d its
square=%d\n", i, i*1);
value of i
i=6
Is i<=5 true?
No, stop Now

Note:
If the statement
printf("number=%d its square=%d\n", i, i*i); is
replaced by the statement
printf("\n number=%d/t its square=%d", i, i*1);
then the output on the screen is:
number=1 its square=1
number=2 its square=4
number=3 its square=9
number=4 its square=16
number=5 its square=25
tab /t is included because to leave space between
number=1 and its square=1

Suppose printf("number=%d its square=%d", a, a*a);
is replaced by the statement
printf("number=%d\n its square=%d\n", a, a*a);
Then the output on the screen is:
number=1
its square=1
number=2
its square=4
number=3
its square=9
number=4
its square=16
number=>5
its square=25
And if you replace the printf statement
printf("number=%d its square=%d", a, a*a); by the
statement
printf("number=%d\n, its square=%d\n", a, a*a);
i.e., if you place variable separator ( i.e., comma)
between number=%d\n and its square=%d\n
Then the compilation error will be displayed on the
screen.

Write a program to print the first 10 numbers starting
from one together with their squares and cubes?

Answer:

#include<stdio.h>
main()

L

int 1;

for( i=1; i<=10; i++)

printf("number=%d its square=%d its cube=%d\n", i,
1*1, 1*i*1);

}

What is the mistake in the following program:

#include<stdioh>

main()

L

int 1;

for( i=1; i=5; i++)

printf(“number=%d, its square=%d\n”, 1 ; i*i*1);

}

Program 4.0

C program to print the sum of two numbers using
pointers

If we create a integer variable x by declaring the
statement int x; within the body of the main function
main() -- this variable is stored in the computer
memory i.e., this variable occupies a specific location
in the space of computer memory. And this integer
variable x is assigned an address (i.e., &x) to locate its
position in the computer memory (like a house in the
street is assigned an address to locate its position in
the street). Pointers are the variables that represent the
address of x in the computer memory i.e., p = &,
where &x imply the address of x in the computer
memory and p is the pointer variable (which is the
variable that represent the address of x in the computer
memory). And further if you assign a value to the
variable x by declaring the statement x=1; within the
body of the main function—this value is stored in the
address of x in the computer memory. “*” denote
pointer operator and *p denote the pointer (which
represent the value stored in the address of x in the
computer memory).

C program to print the address of x and the value
assigned to x

#include <stdio.h>

main()
{
int x, *p;
x=1;
p=&x;
printf("The address of the variable x =%d", p);
printf("The value of the variable x =%d", *p);
H
The output on the screen:

The address of the variable x = 0x7ftfc60478a4
The value of the variable x =1

Since p = &x:
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*p=*&x
The value of the variable x = 1 because you have
assigned a value to the variable x by declaring the
statement x=1; within the body of the main function

If the statements
printf("The address of the variable x =%d", p);
printf("The value of the variable x =%d", *p);

are replaced by the statement

printf("The address of the variable x =%d and its value

=%d", p,*p);

ie.,

#include <stdio.h>

main()

{

int x, *p;

x=1;

p=&x;

printf("The address of the variable x =%d and its value

=%d", p,*p);

}

Then the output on the screen is:

The address of the variable x = 0x7{ffc60478a4and its

value = 1

#include <stdio.h>
main()
{
int x, y, *p, *q, sum;
printf("Enter any number:");
scanf("%d", &x);
printf("Enter any number:");
scanf("%d", &y);
p=&x;
q=&y;
sum = *p + *q;
printf("Sum of entered numbers = %d\n", sum);
}
The output on the screen:
Enter any number:
If you enter the number 2
Enter any number:
If you enter the number 3
Sum of entered numbers = 5 will be outputted on the
screen.

Since pointer *p imply the value assigned to the

variable x (i.e., 2) through the keyboard and the

pointer *q imply the value assigned to the variable y

(i.e., 3) through the keyboard. Therefore:

sum = *p + *q =2 + 3 =5 (which will be outputted on
the screen)

“A C program is like a fast dance on a newly waxed
dance floor by people carrying razors.”
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- Waldi Ravens.

C program to print the product, subtraction and
division of two numbers using pointers

#include <stdio.h>
main()

{

int x, y, *p, *q, product, subtract, div;

printf("Enter any number:");

scanf("%d", &x);

printf("Enter any number:");

scanf("%d", &y);

p=&x;

q=&y;

product = *p * *q;

subtract = *p - *q;

div=*p/ *q;

printf("product of entered numbers = %d\n", product);

printf("subtract of entered numbers = %d\n", subtract);

printf("division of entered numbers = %d\n", div);

}

The output on the screen:

Enter any number:

If you enter the number 4

Enter any number:

If you enter the number 2
product of entered numbers = 8§
subtract of entered numbers =2
division of entered numbers = 2

will be outputted on the screen.

C program to find the greatest of two numbers using
pointers

#include<stdio.h>

main()

{

intx, y, *p, *q;
printf("Enter any integer:");
scanf("%d", &x);
printf("Enter any integer:");
scanf("%d", &y);

p=&x;

q=&y;

if(*p>*q)

printf("x is greater than y");
}

if(*q>*p)

{

printf("y is greater than x");

}
}

The output on the screen:
Enter any integer:
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If you enter the integer 10
Enter any integer:
If you enter the integer 16

y is greater than x will be outputted on the screen.

What is the mistake in the following program:

#include <stdio.h>

main()

{

int X;

x=0;

printf("size of x = %d", size of (x));

}

What is the output of the following programs:

#include <stdio.h>
main()

!

int X;

x=12;

printf("per = %d%", x);
H

#include <stdio.h>

main()

!

nt x, t, c;

x=12;

t=2;

c=X/;

printf("velocity = %d m/s", c);
H

Program 4.1

C program to print the sum of two numbers using
functions

#include<stdio.h>

int add (int x, int y);

main()

{

mtx,y,

printf("Enter any integer:");
scanf("%d", &x);
printf("Enter any integer:");
scanf("%d", &y);

result = add (x, y);
printf("sum of two numbers=%d", result);
H

int add (int x, int y)

{

return X +y;

}
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The output on the screen:
Enter any integer:
If you enter the integer 3
Enter any integer:
If you enter the integer 5
sum of two numbers = 8 will be outputted on the
screen.

The statement int add (int x, int y); imply function
declaration (i.e., we are declaring a function int add
(int x, int y) to add two integers x and y).

main() imply main function and

} imply the body of main function in which the
program statements:

int x, y;

printf("Enter any integer:");

scanf("%d", &x);

printf("Enter any integer:");

scanf("%d", &y);

result = add (x, y);

printf("sum of two numbers=%d", result);

are written.

int add (int x, int y) imply function to add two integers
x and y and

{

return X +y;

+imply the body of function int add (int x, int y)

The statement int X, y; imply that we creating the
integer variables x and y.
The statements
printf("Enter any integer:");
scanf("%d", &x);
printf("Enter any integer:");
scanf("%d", &y);
make provision to supply the values for x and y
through the keyboard.
The statement result = add (x, y); imply function call
i.e., we are calling the function int add (int x, int y) to
add the entered values (i.e., 3 and 5) and return the
result (i.e., 8) to the statement printf("sum of two
numbers = %d", result); to make provision to display
the output of the sum of two entered numbers as 8 on
the screen.

In the statement

printf("sum of two numbers=%d", result);
the format string %d indicates that the value to be
displayed at that point in the string i.e., after the
statement (sum of two numbers = ) needs to be taken
from the result returned by the function int add (int x,

inty).
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If the statement int add (int x, int y); is written instead
of int add (int x, int y)

ie.,

#include<stdio.h>

int add (int x, int y);

main()

{

mtx,y,

printf("Enter any integer:");

scanf("%d", &x);

printf("Enter any integer:");

scanf("%d", &y);

result = add (x, y);

printf(""sum of two numbers=%d", result);

i

int add (int x, int y);

{

return X +y;

H

Then the error is displayed on the screen.

If the statement int add (intx, inty); is written instead
of int add (int x, int y); i.e., no space is left between int
and x (and int and y)

Then the compilation error is displayed on the screen.

C program to print the product of two numbers using
functions

#include<stdio.h>

int mult (int x, int y);

main()

{

mtx,y,

printf("Enter any two integers:");

scanf("%d %d", &x, &y);

result = mult (x, y);

printf("product of two numbers=%d", result);

§

int mult (int X, int y)

{

return X +y;

i

The output on the screen:

Enter any integer:

If you enter the integer 3

Enter any integer:

If you enter the integer 5

product of two numbers = 15 will be outputted on the
screen.

C program to print the greatest of two numbers using
functions

#include<stdio.h>
int max (int x, int y);
main()
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{

mtx,y,

printf("Enter any integer:");

scanf("%d", &x);

printf("Enter any integer:");

scanf("%d", &y);

result =max (X, y)

printf("largest of two numbers=%d", result);

}

int max (int x, int y)

if(x>y)

return x;

if(y>x)

return y;

i

The output on the screen:

Enter any integer:

If you enter the integer 3

Enter any integer:

If you enter the integer 5
largest of two numbers= 5 will be outputted on the

screen.

C program to print the greatest of three numbers using
functions

#include<stdio.h>

int max (int x, int y, int z);
main()

{

mtx,y, z;

printf("Enter any integer:");
scanf("%d", &x);
printf("Enter any integer:");
scanf("%d", &y);
printf("Enter any integer:");
scanf("%d", &z);

result = max (X, y, z)
printf("largest of three numbers=%d", result);

}

int max (int X, int y, int z)

{

if(x>y&& x>z)

return X;

ifly>x&& y > z)

return y;

if(z>x && z>y)

return z;

}

The output on the screen:
Enter any integer:

If you enter the integer 3
Enter any integer:

If you enter the integer 5
Enter any integer:
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If you enter the integer 10
largest of three numbers = 10 will be outputted on the
screen.

C program to print the square of the number using
functions

#include<stdio.h>

int square (intx);

main()

{

int X;

printf("Enter any integer:");

scanf("%d", &x);

printf("square of the number=%d", square (x));

}

int square (int x)

return x*x;
}
The output on the screen is:
Enter any integer:
If you enter an integer 5
square of the number = 25 will be outputted on the
screen.

What is the output of the following program:

#include<stdio.h>

main()

!

int X;

x=0;

printf("The address of x = %d", &x);
H

Program 4.2

Switch (case) allows to make decision from the
number of choices i.e., from the number of cases
For example:

#include<stdio.h>
main()

{

char ch;
printf("Enter any character:");
scanf("%c", &ch);
switch(ch)

{

case 'R":
printf("Red");
break;

case 'W"
printf("White");
break;
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case'Y":
printf("Yellow");
break;

case 'G":
printf("Green");
break;

default:
printf("Error");
break;

H

}

The output on the screen:
Enter any character:
If you enter a character R
Red will be outputted on the screen.

switch(ch) allow to make decision from the number of
choices i.e., from the number of cases
case 'R":
case 'W"
case'Y":
case 'G"
Since we have entered the character R (which
corresponds to case 'R':)
The statement
printf("Red");
make provision to display the output
Red
on the screen.
Suppose you enter a character K
The output on the screen is:
Error
(Entered character K does not correspond to any of the
cases

case 'R":
case 'W'":
case'Y"
case 'G"
Therefore the statements
default:
printf("Error"); make provision to display the output
Error

on the screen).
If the statements
{

case 'R":
printf("Red");
break;

case 'W'"
printf("White");
break;

case'Y":
printf("Yellow");
break;

case 'G":
printf("Green");
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break;

default:
printf("Error");
break;

} are replaced by the statements
{

case 'R":
printf("Red");
case 'W'"
printf("White");
case'Y"
printf("Yellow");
break;

case 'G"
printf("Green");
break;

default:
printf("Error");
break;

}

1.e., if the statement break; is not written after the
statements

case 'R":
printf("Red");

case "W"
printf("White");
Then the output on the screen is:
Red

White

Yellow
i.e., the output will be printed till yellow even though
you have entered the character R.

“C makes it easy to shoot yourself in the foot; C++
makes it harder, but when you do, it blows away your
whole leg.”

-- Bjarne Stroustrup
Program 4.3

C program to print the output
Element [0] =16
Element [1]= 18
Element [2] =20
Element [3] =25
Element [4] =36
using arrays:

#include<stdio.h>

main()

L

int 1;

int num [5] = {16, 18, 20, 25, 36};
for(i=0; i<5; i++)
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printf("\n Element [%d] = %d", i, num[i]);
H

The output on the screen:

Element [0] = 16
Element [1]= 18
Element [2] =20
Element [3] =25
Element [4] =36

The statement int num [5] = {16, 18, 20, 25, 36};
imply that we are creating an integer array (and the
name of array is num) consisting of 5 values (i.e., 16,
18, 20, 25, 36) of the same data type int. And the
number of values between the braces { } cannot be
larger than the number of values that we declare for
the array between square brackets [ ]. Because there
are 5 integers i.e., 16, 18, 20, 25, 36 within the braces
{ }, 5 is written within the square brackets [ ]. If there
were 6 integers i.c., 16, 18, 20, 25, 36, 42 within the
braces { }, then 6 must be written within the square
brackets [ ].

Note: With the declaration int num [5], computer
creates 5 memory cells with name num[0], num[1],
num([2], num[3], num[4]. And since
int num [5] = {16, 18, 20, 25, 36};
the values 16, 18, 20, 25, 36 are stored in num][0],
num([1], num[2], num[3], num[4] respectively.

How the execution takes its way through the for
loop statement

value of i
i=0
Is i<5 true?
Yes, print this
Element [0] = 16
using the statement
printf("\n Element [%d] = %d", i, num([i])

format string %d in the square brackets indicates that
the value to be displayed at that point in the string i.e.,
with the square brackets [ ] needs to be taken from a
variable (which is i i.e., i=0) and the format string %d
after the statement (\n Element [%d] =) indicates that
the value to be displayed at that point in the string i.e.,
after the statement (\n Element [%d] = ) needs to be
taken from a variable (which is stored in num[i] i.e.,
num([0] i.e., 16).

value of i

i=1

Is i<5 true?
Yes, print this
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Element [1]= 18
using the statement
printf("\n Element [%d] = %d", i, num([i])

format string %d in the square brackets indicates that
the value to be displayed at that point in the string i.e.,
with the square brackets [ ] needs to be taken from a
variable (which is i i.e., i=1) and the format string %d
after the statement (\n Element [%d] =) indicates that
the value to be displayed at that point in the string i.e.,
after the statement (\n Element [%d] = ) needs to be
taken from a variable (which is stored in num[i] i.e.,
num[1]i.e., 18).

value of i
i=2
Is i<5 true?
Yes, print this
Element [2] =20
using the statement
printf("\n Element [%d] = %d", i, num([i])

format string %d in the square brackets indicates that
the value to be displayed at that point in the string i.e.,
with the square brackets [ ] needs to be taken from a
variable (which is i i.e., i=2) and the format string %d
after the statement (\n Element [%d] =) indicates that
the value to be displayed at that point in the string i.e.,
after the statement (\n Element [%d] = ) needs to be
taken from a variable (which is stored in num[i] i.e.,
num|2] i.e., 20).

value of i
i=3
Is i<5 true?
Yes, print this
Element [3] =25
using the statement
printf("\n Element [%d] = %d", i, num([i])

format string %d in the square brackets indicates that
the value to be displayed at that point in the string i.e.,
with the square brackets [ ] needs to be taken from a
variable (which is i i.e., i=3) and the format string %d
after the statement (\n Element [%d] =) indicates that
the value to be displayed at that point in the string i.e.,
after the statement (\n Element [%d] = ) needs to be
taken from a variable (which is stored in num[i] i.e.,
num([3] i.e., 25).

value of i
i=4
Is i<5 true?
Yes, print this
Element [4] =36
using the statement
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printf("\n Element [%d] = %d", i, num([i])
Stop because the condition is i<5.

format string %d in the square brackets indicates that
the value to be displayed at that point in the string i.e.,
with the square brackets [ ] needs to be taken from a
variable (which is i i.e., i=4) and the format string %d
after the statement (\n Element [%d] =) indicates that
the value to be displayed at that point in the string i.e.,
after the statement (\n Element [%d] = ) needs to be
taken from a variable (which is stored in num[i] i.e.,
num[4] i.e., 36).

Suppose the statement printf("\n Element [%d] = %d",
1, num{[i]); is replaced by the statement
printf("\n Element [%d] = %d", i, num[0]);

Then the output on the screen:

Element [0] = 16

Element [1]= 16

Element [2] =16

Element [3] =16

Element [4] = 16

Suppose the statement printf("\n Element [%d] = %d",
i, num{[i]); is replaced by the statement
printf("\n Element [%d] = %d", i, num[1]);
The output on the screen:
Element [0] = 18
Element [1]= 18
Element [2] = 18
Element [3] =18
Element [4] = 18

Suppose the statement printf("\n Element [%d] = %d",
i, num{[i]); is replaced by the statement
printf("\n Element [%d] = %d", i, num[2]);
i.e., num[2] corresponds to the output:
Element [0] =20
Element [1] =20
Element [2] =20
Element [3] =20
Element [4] =20

Suppose the statement printf("\n Element [%d] = %d",
i, num{[i]); is replaced by the statement
printf("\n Element [%d] = %d", i, num[3]);
i.e., num[3] corresponds to the output:
Element [0] =25
Element [1] =25
Element [2] =25
Element [3] =25
Element [4] =25

Suppose the statement printf("\n Element [%d] = %d",
i, num{[i]); is replaced by the statement
printf("\n Element [%d] = %d", i, num[4]);
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i.e., num[4] corresponds to the output:
Element [0] = 36
Element [1] =36
Element [2] = 36
Element [3] = 36
Element [4] =36

Ifi<=5 i.e., if the for loop statement was
for(i=0; i<=5; i++)
Then the output on the screen is:
Element [0] =16
Element [1]= 18
Element [2] =20
Element [3] =25
Element [4] =36
Element [5] = 3656
3656 is the number stored in the memory i.e., any
number stored in the memory will be displayed.

If the statement int num [5] = {16, 18, 20, 25, 36}; is
replaced by the statement int num [i] = {16, 18, 20, 25,
36};

Then the compilation will be displayed on the screen
because there are 5 elements within the braces {} not i
elements.

Note:

(a) C program to print the sum of the elements in
array.

#include<stdio.h>
main()
{
int i, sum = 0;
int num [5] = {16, 18, 20, 25, 36};
for(i=0; i<5; i++)
sum = sum + num[i];
printf("Sum of the Elements in the array = %d", sum);
}
The output on the screen:
Sum of the Elements in the array = 115
e, 16 +18+20+25+36=115

How the Execution takes its way through the for
loop statement

value of i
i=0 (sum = 0 because the sum is initialized to 0 in the
statement int i, sum = 0;)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[0] =0 +16 =16
value of i
i=1 (now the sum = 16)
Is i<5 true?
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Yes, do this
sum = sum + num[i] = sum + num[1] = 16 +18 =34

value of i
i=2 (now the sum = 34)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[2] = 34 +20 =54

value of i
i=3 (now the sum = 54)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[3] = 54 +25 =79

value of i
i=5 (now the sum = 79)
Is i<5 true?
Yes, do this

sum = sum + num[i] = sum + num[5] =79 + 36 =115
stops because the condition is i<5
The printf statement i.e., printf("Sum of the Elements
in the array = %d", sum); make provision to display
the output:

Sum of the Elements in the array = 115

on the screen.

If the statement
int i, sum = 0; is replaced by int i, sum = 1;
Then The output on the screen:

Sum of the Elements in the array = 116
(wrong result because the sum of 5 elements in the
array is 115).

(b) C program to print the average of the elements in
array

#include<stdio.h>

main()

{

int i, avg, sum = 0;

int num [5] = {16, 18, 20, 25, 36};

for(i=0; i<5; i++)

sum = sum + num [i];

avg = sum/5;

printf("Sum of the Elements in the array = %d", sum);
printf("average of the elements in the array= %d",
avg);

}

The output on the screen:
Sum of the Elements in the array = 115
average of the elements in the array = 23

Write a program to print
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Einstein [0]=E Answer:
Einstein [1]=1 body [b] =b
Einstein [2] =N body [o] =0
Einstein [3]=S body[d] =d
Einstein [4]=T body[y] =y
Einstein [5]=E
Einstein [6] =1 #include <stdio.h>
Einstein [7]=N main()
using arrays {
int i;
Answer: char body [4] = {'D', '0','d", 'y'};
for(i=0; i<4; i++)
#include<stdio.h> printf("\n body[%c] = %c", body[i], body[i]);
main() }
{ Answer:
int i; body [b] =b
char name [8]={'E,'I,'N,'S,'T",'E",'I','N'}; body[o] =0
for(i=0; i<8§; i++) body[d] =d
printf("\n Element [%d] = %c", i, name][i]); body[y] =y
H
#include <stdio.h>
Note: #include <malloc.h>
main()
If the format string %d is used instead of %c i.e., if the {
statement int x=2;
printf("\n Element [%d] = %c", name[i], name[i]); is printf("%d", malloc ( 200*sizeof(x)));
written instead of the statement }
printf("\n Element [%c] = %c", name[i], name[i]);
Then the output on the screen is: What is the mistake in the following program:
Element [69] =E
Element [73] =1 #include<stdio.h>
Element [78] =N main()
Element [83]=S {
Element [84] =T int i;
Element [69] = E int num [] = {16, 18, 20, 25, 36};
Element [73] =1 for(i=0; i<5; i++)
Element [78] =N printf("\n Element [%d] = %d", i, num([i]);
H

What will be the output of the following programs?
Answer: there is no mistake in the above program. The

#include <stdio.h> output on the screen is:

#include <math.h>

main() Element [0] = 16
{ Element [1]= 18
printf("%f", cbrt(27)); Element [2] = 20
} Element [3] =25

Element [4] = 36
#include <stdio.h>

main() Program 4.3

{

char i; C program to print the output:

char body [4] = {'b', '0",'d', 'y'}; Name of the book = B
for(i=0; i<4; i++) Price of the book = 135.00
printf("\n body[%c] = %c", body[i], body[i]); Number of pages = 300
} Edition = 8

using structures
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#include<stdio.h>
main()

struct book {

char name;
float price;
int pages;
int edition;
35
struct book bl;

bl.name ='B';
bl.price = 135.00;
bl.pages =300;
bl.edition = §;
printf("\n Name of the book = %c", bl.name);
printf("\n Price of the book = %f", bl.price);
printf("\n Number of pages = %d", bl.pages);
printf("\n Edition of the book = %d", bl.edition);
}
The output on the screen:
Name of the book = B
Price of the book = 135.00
Number of pages = 300
Edition of the book = 8
The statement
struct book {
char name;
float price;
int pages;
int edition;
}; imply the structure definition i.e., we are defining a
structure (and the data type name of the structure is
book) and it consists of elements: name (which is of
data type char), price (which is of data type float),
pages (which is of data type int), edition (which is of
data type int) — which are placed within the body of
the structure.

The statement

struct book bl;
imply the structure variable declaration (where b1l
denote the structure variable)

Why structure variable bl is declared or defined?

In order to assign the values to the elements within the
body of the structure, each element must be linked
with structure variable with dot operator or period
operator or member accessibility operator. For
example: name is the element which must be linked
with structure variable bl with dot operator to assign a
value B to the element “name”.

format string %c (corresponding to the data type char)
in the statement
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printf("\n Name of the book = %c", bl.name);
indicates that the value to be displayed at that point in
the string i.e., after the statement (\n Name of the book
=) needs to be taken from bl.name.

The printf statement
printf("\n Name of the book = %c", bl.name);
make provision to print the output on the screen:
Name of the book = B
on the screen.

format string %f (corresponding to the data type float)
in the statement

printf("\n Price of the book = %f", bl.price);
indicates that the value to be displayed at that point in
the string i.e., after the statement (\n Price of the book
=) needs to be taken from b1.price.

The printf statement
printf("\n Price of the book = %f", bl.price);
make provision to print the output on the screen:
Price of the book = 135.00
on the screen.

format string %d (corresponding to the data type int)
in the statement

printf("\n Number of pages = %d", bl.pages);
indicates that the value to be displayed at that point in
the string i.e., after the statement (\n Number of pages
= ) needs to be taken from bl.pages.

The printf statement
printf("\n Number of pages = %d", bl.pages);
make provision to print the output on the screen:
Number of pages = 300
on the screen.

format string %d (corresponding to the data type int)
in the statement

printf("\n Edition of the book = %d", bl.edition);
indicates that the value to be displayed at that point in
the string i.e., after the statement (\n Edition of the
book =) needs to be taken from b1.edition.

The printf statement
printf("\n Edition of the book = %d", bl.edition);
make provision to print the output on the screen:
Edition of the book = 8
on the screen.

What will be output of the following program?

#include<stdio.h>

struct book {
char name;
float price;
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int pages;
int edition;
15
main()
struct book bl;

bl.name ='B';

bl.price = 135.00;

bl.pages = 300;

bl.edition = §;

printf("\n Name of the book = %c", bl.name);
printf("\n Price of the book = %f", bl.price);
printf("\n Number of pages = %d", bl.pages);
printf("\n Edition of the book = %d", bl.edition);
H

What will be the output of the following program?
#include<stdio.h>

main()

{

inta, b, c;

a=2;

b=2;

c=a’b;

printf( " the value of ¢ = %d", c);

H

Answer: 0

Note: symbol * denote XOR operator.
23 22 21 20
8 4 1 2 1

Sincea=2
22 [ 22 ]2M] 2°
8 [ 4 211
o Jof1]oO
Sinceb=2
22 [ 22 2] 2°
8 |4 211
o Jof1]o
a’b
oloJ17]o0
olof]17]o0
olofJol]o
22122 2N [ 2°
sl 4211
olol17]o0
olol17]o0
ololo]o

0x8+0x4+0x2+0x1=0
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a”"b=0
What is the mistake in the following program:

#include<stdio.h>

main()

{

int a, b;

a=2;

printf( "the value of b = Rs %d", b);
}

Examine the following program and write the output:

#include <stdio.h>

#include<math.h>

#include<stdlib.h>

#include<ctype.h>

main()

{

printf(" \n E=mc squared Einstein's famous equation
that gave birth to the atom bomb and heralded a new
world of atomic physics");

printf(" \n");

printf(" \n E = energy m = mass c = speed of light in
vacuum");

printf(" \n As we know ¢ squared is huge so if you
convert a small amount of mass you'll get a
tremendous amount of energy");

printf(" \n For example if you convert 1kg of mass
you'll get energy of ");

long int E, m, c;

m=1;

¢=300000000;

E=m*c*c;

printf("\n %ld joules", E);

printf("\n address of Energy E in the computer
memory = %d", &E);

printf("\n address of mass m in the computer memory
= %d", &m);

printf("\n address of speed of light c in the computer
memory = %d", &c);

intb, z, a;

b = sizeof(E);

z = sizeof(m);

a = sizeof(z);

printf("\n space occupied by E in the computer
memory = %d bytes", b);

printf("\n space occupied by m in the computer
memory = %d bytes", z);

printf("\n space occupied by ¢ in the computer
memory = %d bytes", a);

printf(" \n Suppose ¢ would have been 3x10 to the
power of -8 meter per second then For 1 kg of mass E
=9 x10 to the power of -16 joules");
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printf(" \n hence thousands and thousands of hydrogen
atoms in the sun would have to burn up to release 4 x
10 to the power of 26 joules of energy per second in
the form of radiation");

int i;

for(i=0; i<5;i++)

printf(" \n Therefore sun would have ceased ");
printf("to form black hole even before an ooze of
organic molecules would react and built earliest cells
and then advance to a wide variety of one celled
organisms and evolve through a highly sophisticated
form of life to primitive mammals");

long int v;

v=300000000;

¢=300000000;

if (v==c)

printf(" \n rest mass of the photon is zero because light
travels at the speed of light");

else

printf(" \n Albert Einstein’s special theory of relativity
has to be rewritten");

nt El;

E1=2;

if (isalpha(E1))

printf("\n Einstein’s equation does not hold good");
else

printf("\n Einstein’s equation holds good because light
has zero rest mass");

printf("\n masses of the individual substances are 16 \t
18\t 19 \t 20\t 21\t kilograms");

int j, sum = 0;

int num [5] = {16, 18, 19, 20, 21};

for(j=0; j<5; j++)

sum = sum + num [j];

printf("\n sum of the masses of the individual
substances = %d", sum);

printf("\n sum of the energies of the individual
substances = %Id", sum * 300000000 * 300000000);
printf("\n average energy = %f", sum / 5);

printf("\n ");

printf("\n ");

intp, q, 1;

p=0;

Q=3

printf("\n expected energy = %d multiplied by ten to
the power of minus 16 joules calculated using Einstein
equation”, p);

printf("\n experimental energy = %d multiplied by ten
to the power of minus 16 joules", q);

= q-p;

printf("\n difference between experimental energy and
expected energy = %d multiplied by ten to the power
of minus 16 joules", r);

printf("\n absolute value of the difference between
experimental energy and expected energy = %d
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multiplied by ten to the power of minus 16 joules",
abs(1));

char k;

char einstein [10] ={'¢', 'm', '¢, 's', 'q', 'u', 'a', 'r', '¢', 'd'};
for(k=0; k<10; k++)

printf("\n Einstein[%c] = %c", einstein [k], einstein
(kD);

Int s;

printf("\n Hey! Einstein may not be wrong please
repeat the experiment");

for(s=1; s<3; s++)

printf("\n * ");

printf("\n FFEEE M)

printf("\n **Albert Einstein** ");

printf("\n **e= mc squared**");

printf("\n *HFEE"),

double EP, h, f;

=2;

h=pow((6.625), -34);

EP= h*f;

printf("\n energy calculated using the Planck equation
= %If", EP);

if (E==EP)

printf("\n hf cannot be equivalent to mc squared");
if (E>EP)

printf ("\n hf can be equivalent to mc squared");

if (E<EP)

printf ("\n Einstein and Planck equation cannot be
equalized");

printf ("n ");

printf ("n ");

printf ("\n for more details please refer the book ");
struct book {

char name;

float price;

int pages;

int edition;

i

struct book b1;

bl.name ="E';

bl.price = 135.00;

bl.pages = 300;

bl.edition = §;

printf("\n Name of the book = %cinsteinian physics",
bl.name);

printf("\n Price of the book = %f", bl.price);
printf("\n Number of pages = %d", bl.pages);
printf("\n Edition of the book = %d th edition",
bl.edition);

printf("*****************************\n");
prlntf("*****************************\n");

printf(" According to the Albert Einstein’s law of
variation of mass with velocity: \n");
printf(" M =m0 / sqrt ((1- (u/c) squared) \n ");
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printf(" M = mass of the moving body \t m0 = rest
mass of the body \t u= velocity of the body \t c= speed
of light in vacuum'n ");

{

double M, mO;

long int u, ¢, b;

mo0 = 0.999;

u =200000000;

¢ =300000000;

b=u/c *u/c;

M =m0/ sqrt (1 - b);

printf(" \n Mass of the moving body = %lf", M);

if (M==m0 || M<m0)

printf(" \n body is at rest or the body is moving with
nonrelativistic speed");

else

printf(" \n body is moving with relativistic speed");
H

H

What will be the output of the following program:

#include<stdio.h>

main()

{

char ch [5];

printf( "Enter the name: ");

scanf("%s", &ch);

printf( "the name you entered = %s", ch);

}

Answer:

The output on the screen:

Enter the name:

If you enter the name Dennis

the name you entered = Denni will be outputted on the
screen.

Instead of Dennis, only Denni will be displayed on the
screen because of the statement char ch [5];
The statement
char ch [5];
make provision only for 5 lettered name to be
displayed on the screen.
If the statement char ch [5]; is replaced by the
statement char ch [6];
Then the output on the screen is:
Enter the name:
If you enter the name Dennis
the name you entered = Dennis will be outputted on
the screen.

Note: %s implies the format specifier for string.

IX
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C++

An object-oriented high level language (as C++ has
the power and extensibility to write large-scale
programs) developed by a Danish computer scientist
Bjarne Stroustrup (in 1979 at AT & T Bell
laboratories, USA) as an extension of the C language
i.e., initially named C with classes which later named
C ++. As a successor of C language, C++ has been
certified as a 99.9 percent pure standard and possesses
exceptional performance, efficiency and flexibility of
use compared to C, used in the development of
operating systems and Adobe Systems (like
Photoshop, Acrobat etc.).

Process of C++ program execution: A C++ program:
#include<iostream>
main()
{
std::cout<<"Hello, crazy world!";
} is written in C ++ editor and is saved as source
program and this source program is sent to the C ++
compiler where the source program is compiled (i.e.,
the program is entirely read and translated to
instructions the computer can understand i.e., machine
understandable/ readable language i.e., to machine
code sequence of 0’s and 1’s). If the C ++ compiler
finds any error during compilation, it provides
information about the error to the wuser. The
programmer has to review code and check for the
solution. And if there are no errors the translated
program is stored in computers main memory as
object file and the program is executed and

Hello, crazy world!
is displayed on the screen. Like C language, C++ is
also a case sensitive language: only lower case letters
(or small letters) must be used. Capital letters (or
upper case letters) must be avoided to prevent the
display of error on the screen (For example: If the
statement STD:: COUT<<"Hello, crazy world!"; is
written instead of std::cout<<"Hello, crazy world!"; or
MAIN() is written instead of main(), compilation
Error will be displayed on the screen). And if we
forget to end each statement within the curly braces{}
or each statement within the body of the main function
main()
{
} with a semicolon (;), then the compilation Error will
be displayed on the screen. There should be no space
between main and the parentheses () and no space
inside the parentheses () to prevent the display of
compilation error on the screen.

#include <iostream> is to C++ what #include<stdio.h>
is to C (note one thing: there is no .h extension to the
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name iostream. The reason is that <iostream> is one of
the modern — style headers) — if we type a program (a
well-defined set of instructions in the form of
statements) in C ++ editor, (as said earlier) the
program is saved as source program and this source
program is sent to the C ++ compiler where the source
program is compiled i.e., it is translated into machine
level language i.e., into a machine code sequence of
0’s and 1’s (because computer can understand only
machine level language). The statement #include
<iostream> tells the complier to include the text from
the file iostream (which is already present in the
operating system) before it translates or complies the
program into a sequence of 0’s and 1’s. iostream
means input output screen (i— input, o — output,
stream — screen) and iostream comprises input output
functions like cout, cin etc. — note: cin is a input
function (cin means console input) and cout is a output
function (cout means console output) and it is included
into the C ++ program by writing the statement
#include <iostream>). #include tell the compiler to
include the contents of the file iostream before
compilation. If a program is written without the
statement #include<iostream>, then the C++ compiler
can’t compile and a compilation error is displayed on
the screen.

main() —After the compilation of the source program,
the translated (or the complied) program is stored in
the computer’s memory as object file and the program
is executed. The program begins its execution with the
function main() (which is called the user defined
function (function defined by the user) — the main
function -- the entry point of the program execution
i.e., the function from where the execution of C ++
program begins). The left curly brace “{” implies the
beginning of the main function and the right curly
brace “}”implies the end of the main function

main() — main function

main()

{

} — body of the main function within which the
sequence of instructions in the form of statements i.e.,
the program is written and executed.

Note: if a program begins its execution with main
function “main()”, it takes the control of the computer
from the operating system. And after the complete
execution of the program, the execution is terminated
and the function main() returns back the control to the
operating system. Semicolon: program is a well-
defined set of instructions and each well-defined
instruction (in the form of a statement) is ended by a
semicolon (which is also C ++ language punctuation
— like a period in English i.e., in an English
paragraph each sentence is ended by a full stop which
tells that one sentence ends and another begins,

51

semicolon implies that one instruction (or statement)
ends and another begins).
cout— output function of the C++ language which
make provision to print the output
Hello, crazy world!
on the screen.
In std::cout
std — standard
:: — scope resolution operator
cout— console output
std::cout basically means: look in standard library and
get cout function. The sentence / text Hello, crazy
world! should be enclosed by the double quotation
marks (" ") and if the statement using namespace std;
is added below #include<iostream> in the above
program, then the cout statement std::cout<<"Hello,
crazy world!"; take the form:
cout<<"Hello, crazy world!";
i.e., no need to include std:: in the statement
std::cout<<"Hello, crazy world!"; i.e.,
#include<iostream>
using namespace std;
main()
{
cout<<"Hello, crazy world!";
}
The statement
cout<<"Hello, crazy world!";
make provision to display the output:
Hello, crazy world!
on the screen.
Note: if “ ” is used instead of " ", Error will be
displayed on the screen
The statement cout<<"Hello, crazy world!"; will not
display any error on the screen.
The statement cout<<“Hello, crazy world!”; will
display error on the screen.
Past few years back, the statement return(0); was
included in the body of the main function i.e.,
{
cout<< "Hello, crazy world!";
return(0);
H
But now due to the advancement of technology and
emergence of advanced online compilers like
CodeChef (www.codechef.com/)
&
Coding Ground — TutorialsPoint
(www.tutorialspoint.com/codingground.htm)

-- without the statement return(0); the program is
compiled and executed without flag of any error on the
screen. However, as the execution encounters the
statement return (0); the execution stops and the main
function ends at “}” and the main function returns
back the control to the operating system.
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The Abacus (c. 3000 BCE)
Note:

If the statement return (0); is replaced by the statement
return O;

or

return (1);

or

return(-2);

or

return;

there will be no change in the output on the screen
(and no error will be flagged or displayed on the
screen) i.e., for the programs

(a) #include<iostream>
main()

{

cout<<"Hello, crazy world!";
return 0;

H
(b)

main()

{

cout<< "Hello, crazy world!";
return (1);

H
(©)

main()

{

cout<<"Hello, crazy world!";
return (-2);

H
(d)

main()

{

cout<<"Hello, crazy world!";
return;

}

#include<iostream>

#include<iostream>

#include<iostream>

The output on the screen is:
Hello, crazy world!
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i.e.,, there will be no change in the output on the
screen.

Program 4.4

C ++ program to print the word “hello Steve Jobs™ on
screen

#include<iostream>
using namespace std;
main()

cout<< "hello Steve Jobs ";

}

The output on the screen:

hello Steve Jobs
Note: (As said earlier) Like the header file stdio.h in
C, iostream has no extension i.e., if you write
#include< iostream.h> instead of #include< iostream>
the compilation ERROR will be flagged on the screen.

Even if
main(void) is written instead of main()
int main is written instead of main()
No error will be displayed on the screen.
hello Bill Gates will be outputted on the screen.

Unlike in C language, if
void main is written instead of main()
main(computer) is written instead of main()
main(comp2016) is written instead of main()
Error will be flagged on the console screen.

Program 4.5
C++ program to print
%k
**Hi Silicon Valley**

skokokokok
stk okokok

on screen

#include<iostream>

using namespace std;

main()

{

cout<<"\n *";

cout<<"\n **Hi Silicon Valley** ";
" "n.

cout<<'\n FHAAE N
i 1.

cout<<'\n FHAAE N

}

The output on the screen:
%k

**Hi Silicon Valley**

Fokxkk
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skskoskoskok

If \n is not included in the above program then the
output on the screen is:
***Hl SiliCOn Valley************

Write a program to print the following outputs:

(b)

*
skskoskok
skskoskoskosk ko
skskoskok
*

(b)

sk sk sk ske sk ks skesk skeskoske skeskeskosk
* %
* Hello World! *
* %
sk sk sk sk sk skeoske skeske skeskosk skskeskosk

(©)

Braces come in pairs!

Comments come in pairs!

All statements end with a semicolon!
Spaces are optional!
Must have a main function!
Object oriented language
Like C C++ is done mostly in lowercase. It’s also a
case-sensitive language

Answers:

#include<iostream>
using namespace std;
main()

cout<< "\n *";
cout<< "\n **** vl;
cout<< "M\ FEEAkEE N
cout<< "\n ***k vl;
cout<< "\n *";

}

#include<iostream>
using namespace std;
main()

{

Cout<<"\n skoskeoske sk skeoskeskeo sk sk skeskoskskosk skosk ";
cout<<"\n * *";

cout<<"\n * Hello World! * ";
cout<<"\n * *";

Cout<<"\n skoske sk sk skeoskeskeoskeosk skeskoskosk sk skosk ";

}
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#include<iostream>

using namespace std;

main()

{

cout<< "\n Braces come in pairs!";

cout<<"\n Comments come in pairs!";

cout<<"\n All statements end with a semicolon!";
cout<< "\n No format strings are used";
cout<<"\n Must have a main function!";
cout<<"\n Object oriented language";

cout<<"\n Like C C++ is done mostly in lowercase.
It’s also a case-sensitive language";

}

Program 4.5
C ++ program to find the area of a circle

#include<iostream>
using namespace std;
main()
{
Int r, area;
r=2;
area=4*3.14*r *r;
cout<<"The area of the circle =" << area;
}
The output on the screen:
The area of the circle = 50

int means the data type is integer.

The statement
int r, area; imply that we are creating the integer
variables r, area.

The statements
r=2;
area=4*3.14*r *r,
imply that we are assigning the values to the created
variables (i.e., we are assigning the value 2 for r and 4
*3.14 *r * r for area).
Comma in the statement int r, area; imply variable
separator.
If the multiplication sign X is used instead of the
multiplication operator * i.e.,
The statement area = 4 x 3.14 X r X r; is written
instead of area=4 * 3.14 *r *r

then the compilation error is displayed on the screen.
Like the statement

printf("The area of the circle = %d", area);
in C language
The statement

cout<<"The area of the circle =" << area;
make provision to print the output:
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The area of the circle = 50
on the screen (in the case of C++ language). Notice
one thing there is no need to write format strings in the
C ++ language.

The area of the circle is 50. 24 ( for r = 2) but The area
of the circle = 50 is displayed on the screen because
data type int is used instead of float.
If float r, area; is used instead of int r, area;
ie.,
#include<iostream>
using namespace std;
main()
{
float r, area;
r=2;
area=4*3.14 *r *r,
cout<<"The area of the circle =" << area;
}
Then the output on the screen:
The area of the circle = 50.24

float means the data type is float.

The statement
float r, area; imply that we are creating the floating
variables r, area.

(floating point variable means fractional variable or
decimal number (for example: 1.5, 2.5, 3.5, 4.7...etc.)
whereas integer means non-fractional variable or
whole number (for example: 1, 2, 3, 4...etc.))

data type float is used instead of int because if the data
type int is used instead of float then the result will not
be clearly outputted i.e., instead of 50.24 the computer
displays only 50.

If you want to supply the value for r through the key
board, then the statement
float r=2;

is replaced by the statements

cout<< "Enter any number:";

cin>>r;

ie.,
#include<iostream>
using namespace std;
main()
{
float r, area;
cout<< "Enter any number:";
cin>>r;
area=4*3. 14 *r *r;
cout<<"The area of the circle =" << area;

}

The output on the screen:
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Enter any number:
If you the number 2
The area of the circle = 50.24 will be outputted on the
screen.

As told earlier: cout is an output function and cin is an
input function.
The statement cout<< "Enter any number:"; make
provision to print the sentence / text

Enter any number:
on the screen.
cin>>r; is to C++ what scanf("%d", &r); is to C
If you write area =4 * 3.14 * r ~ 2; instead of area = 4
*3.14 *r *r; (where r * 2 — 1 to the power of 2 or r
square), then error is displayed on the screen because
like in C- there is no operator for performing
exponentiation operation i.e., there is no operator for
performing r ~ 2 operation so the statement area = 4 *
3.14 * r ~ 2; is invalid.

Note: cout and cin are not part of C++ language but
they are part of input output file i.e., (iostream file) so
the statement #include<iostream> should be included
in the C++ program otherwise cout and cin will not
work and the compilation error will be displayed on
the console screen.

Note:

Right shift operator >> denote stream extraction
operator (extract data entered through the keyboard)
Left shift operator << denote stream insertion operator
(insert data into an output screen)

<< and >> are termed overloaded operators and the
file iostream defines these operators.

Note: As told earlier: when you enter an integer for x
through the keyboard, this integer will be stored in the
computer memory. If you yearn to know the storage
size of the integer in computer memory (i.e., space
occupied by the entered integer in the computer
memory), you need to appeal to the following
program:

#include<iostream>
using namespace std;
main()
{
int X;
x=10;
cout<<"size of x =" << sizeof(x);
}
The output on the screen:
size of x =4
i.e., integer entered for x i.e., 10 has occupied a space
of 4 bytes in the computer memory.
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Write a program to print the circumference of the
circle (given r = 2.5)

Answer:

#include<iostream>

using namespace std;

main()

{

float r, area;

r=2.5;

circumference =3.14 *r * r;

cout<< "The circumference of the circle =" <<
circumference;

}

Write a program to print the area of the rectangle
(given1=2.5and b=3)

Answer:

#include<iostream>

using namespace std;

main()

{

float 1, b, area;

1=2.5;

b=3;

area = 1*Db;

cout<< "The area of the rectangle =" << area;

}

What is the mistake in the following programs?

(a)

#include<iostream>

using namespace std;

main()

{

float r, area;

cout>>"Enter any number: ";

cin <<r;

area=4*3. 14 *r *r;

cout >> "The area of the circle =" >> area;

H
(b)

#include<iostream>

main()

{

int 1; area;

cout<< “Enter any number:”;

cin >>r;

area=1x1,

cout<< “The area of the square = ”” << area;

}
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(©)
#include<iostream>
main()

{

int 1; volume;

1=2;

volume =1* 1 *];
std::cout<< " The volume of the square = " <<
volume;

H

Program 4.6

C++ program to find the sum of two numbers

#include<iostream>
using namespace std;
main()
{
int a, b, sum;
a=1;
b=2;
sum=a+b;
cout<<"the sum of a and b = "<< sum;
§
The output on the screen:

the sum of a and b= 3
If you assign the floating point values 1.5 & 2.6 for a
& b, then the statement int a, b, sum; should be
replaced by the statement float a, b, sum;
ie.,
#include<iostream>
using namespace std;
main()
{
float a, b, sum;
a=1.5;
b=2.6;
sum=a+b;
cout<<"the sum of a and b = "<< sum;
§
The output on the screen:

the sum ofa and b=4.1
The statement
cout<<"the sum of a and b = "<< sum;

make provision to print the output:

the sum of a and b =4.1

And if the statement cout<<"the sum of a and b = "<<
sum; is omitted from the C ++ program, then the
program will be successfully executed but there will
be no display of the output on the screen.
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If you want to supply the values for a and b through
the key board, then the statements
a=1.5;
b=2.6;
should be replaced by the statements
cout<<"Enter any two numbers:";

cin>>a;
cin>>b;
ie.,
#include<iostream>
using namespace std;
main()
{

float a, b, sum;

cout<<"Enter any two numbers:";

cin>>a;

cin>>b;

sum = a+ b;

cout<<"the sum of a and b = "<< sum;

}

The output on the screen:

Enter any two numbers:

If you enter two numbers 2.9 & 3.6

the sum of a and b = 6.5 will be outputted on the

screen.

The statement

cout<<"Enter any two numbers:";

make provision to print

Enter any two numbers:

on the screen and the statements
cin>>a;
cin>>b;

read the two numbers 2.9 and 3.6 entered through the

keyboard and store them in the computer memory.

If the statements
cout<<"Enter any two numbers:";
cin>>a;
cin>>b;
are replaced by the statements
cout<<"Enter any number:";

cin>>a;
cout<<"Enter any number:";

cin>>b;

ie.,

#include<iostream>

using namespace std;

main()

{

float a, b, sum;

cout<<"Enter any number:";

cin>>a;

cout<<"Enter any number:";

cin>>b;

sum = a+ b;

cout<<"the sum of a and b = "<< sum;
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}

The output on the screen:
Enter any number:
If you enter the number 2.9
Enter any number:
If you enter the number 3.6
the sum of a and b = 6.5 will be outputted on the
screen.

If the statement cout<<"the sum of a and b = "<< sum,;
is replaced by the statement
cout<< a <<" +"<< b << " =" << sum;
Then
2.9 +3.6 = 6.5 will be outputted on the screen.

What will be the output of the following program:

#include<iostream>
using namespace std;
inta=35;

main()

{

inta=2;

cout<< a;

}

Answer: 2

Note:

2 is a local variable (variable declared within the body
of the main function)
The statement int a
declaration.

5 is a global variable (variable declared outside the
body of the main function)
The statement int a =
declaration.

2; imply local variable

5; imply global variable

If the statement cout<< a; is replaced by the statement
cout<< a; (where denote scope resolution
operator)
ie.,
#include<iostream>
using namespace std;
inta=35;
main()
{
inta=2;
cout<< ::a;
}
Then the output on the screen is:
5
i.e., global variable will be outputted.

If the same program is written in C language
ie.,
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#include<stdio.h>

inta=>5;
main()

{

inta=2;
print("%d", ::a);
}

Then the compilation error will be outputted on the
screen because scope resolution operator is not defined
in the C language (i.e., C does not hold scope
resolution operator).

Whether the following program will be successfully
outputted or not

#include<iostream>

using namespace std;

main()

{

inta, b, c;

a=3;

b=2;

c=atb;

cout<< " sum of two numbers = %d" << ¢;

}

Answer:

Yes, the output on the screen is:
%d5

Program 4.7

C ++ program to convert the temperature in Celsius to
Fahrenheit

#include<iostream>
using namespace std;
main()
{
float C, F;
C=38.5;
F=9*C/5 +32;
cout<< "temperature in Fahrenheit=" <<F;
}
The output on the screen:
temperature in Fahrenheit = 101.3

As said earlier: if X is used instead of * and F = 9C/5
+32 1s used of F = 9*C/5 +32, the error will be
displayed on the screen.

If you want to supply a value 16 digits after decimal
point i.e., 36.5555555555555555 for C, then the
statement

double C, F; should be used instead of the statement
float C, F;
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ie.,

#include<iostream>

using namespace std;

main()

{

double C, F;

(C=38.5555555555555555;

F=9*C/5 +32;

cout<< "temperature in Fahrenheit=" << F;

}

If you want to supply the value for C through the key
board, then the statement
C=38.5;
should be replaced by the statements
cout<<"Enter any number:";
cin>>C;
ie.,
#include<iostream>
using namespace std;
main()
{
float C, F;
cout<<"Enter any number:";
cin>>C;
F=9*C/5 +32;
cout<<"temperature in Fahrenheit="<<F;
}
The output on the screen:
Enter any number:
If you enter the number 23.6
temperature in Fahrenheit = 74.48 will be outputted on
the screen.

Program 4.8
C++ program to find the product of two numbers

#include<iostream>
using namespace std;
main()
{
int a, b, product;
a=1;
b=2;
product = a * b;
cout<<"the product of a and b = "<< product;
}
The output on the screen:
the product of a and b= 2
If you insert a value 23 for a and 3”2 for b, then as
said earlier wrong result or compilation error will be
flagged on the screen.
a=2"3;
b=32; — ERROR
a=2% 2%2
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b=3*3; — Result will be outputted on the screen i.c.,
the product of a and b= 72
If you want to insert a 10 digit number for aand b i.e.,
a=1000000000
b=3000000000, then the statement
int a, b, product; should be replaced by the statement
long int a, b, product;
ie.,
#include<iostream>
using namespace std;
main()
{
long int a, b, product;
a=1;
b=2;
product = a * b;
cout<<"the product of a and b = "<< product;
}
The output on the screen:
the product of a and b = 3000000000000000000
If you want to supply the integer values for a and b
through the key board, then the statements
a=1;
b=2; should be replaced by the statements
cout<<"Enter any two numbers:";

cin >>a;
cin >> b;
1e.,
#include<iostream>
using namespace std;
main ()
{

int a, b, product;
cout<<"Enter any two numbers:";
cin>>a;
cin>>b;
product = a* b;
cout<<"the product of a and b =" << product;
H
The output on the screen:
Enter any two numbers:
If you enter two numbers 2 & 3
the product of a and b = 6 will be outputted on the
screen.
If the statement cout<<the product of a and b = <<
product; is written instead of the statement cout<<"the
product of a and b = "<< product; i.e., the statement
the product of a and b = is not enclosed by the double
quotation marks
Then the compilation error will be displayed on the
output screen.

Did you know that

In 1949, a few years after Von Neumann’s work, the
language Short Code appeared (www.byte.com). It
was the first computer language for electronic devices

and it required the programmer to change its
statements into 0’s and 1’s by hand. Still, it was the
first step towards the complex languages of today.

“If the code and the comments disagree, then both are
probably wrong.”

- Norm Schryer
Program 4.9

C++ program to find the square of a number

#include<iostream>
using namespace std;
main()
{
int a, b;
a=2;
b=a*a;
cout<<"the square of a =" << bj;
}
The output on the screen:
the square of a =4
If you want to supply the integer value for a through
the key board, then the statement
a=2;
should be replaced by the statements
cout<<"Enter any number:";
cin>>a;
ie.,
#include<iostream>
using namespace std;
main()
{
int a, b;
cout<<"Enter any number:";
cin>>a;
b=a*a;
cout<<"the square of a = "<< b;
}
The output on the screen:
Enter any number:
If you enter a number 3
the square of a = 9 will be outputted on the screen.

Note:
main(); is written instead of main() then the error is
displayed on the screen.

Write a program to print the cube of a number

Answer:
#include<iostream>
using namespace std;
main()

{
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int a, b;

cout<<"Enter any number:";
cin>>a;

b=a* a*a,

cout<<"the cube of a = "<<b;

}

Write a program to print the square and cube root of a
number

Answer =?
Write a program to print the force applied to the mass
m.

Answer:
#include<iostream>

using namespace std;

main()

{

intm, a, F;

cout<<"Enter the mass:";
cin>>m;

cout<<"Enter acceleration:";
cin>>a;

F=m*a;

cout<<"the force applied to the mass = "<<F;

}

Program 5.0

C ++ program to find the greatest of two numbers
using

(a) if - if statement

(b) if - else statement

The syntax of if - if statement is:

if (this condition is true)

{

print this statement using cout function;

if (this condition is true)

{

print this statement using cout function;

H
(a)

#include<iostream>
using namespace std;
main()

{

int a, b;

a=2;

b=3;

if(a>Db)
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{

cout<< "a is greater than b";

}

if(b>a)

{

cout<< "b is greater than a";
H

H

The output on the screen:

b is greater than a
Since the condition a>b within the parentheses is not
true, the statement a is greater than b is not executed;
instead the execution skips and pass to the condition
b>a and prints the statement b is greater than a using
cout function.

In simpler words,

(a>b) and (b>a) are the conditions (i.e., logical
expressions that results in true or false) and if the
condition (a>b) is true, then the statement

{

cout<< "a is greater than b";
H
make provision to print the output:
a is greater than b
and if the condition (a> b) is not true and the condition
(b>a) is true, then the statement

{

cout<< "b is greater than a";
H
make provision to print the output:
b is greater than a

If you want to supply the integer values for a and b

through the key board, then the statements

a=2;

b=3; should be replaced by the statements
cout<<"Enter any number:";

cin>>a;
cout<<"Enter any number:";

cin>>b;

i.e., the program should be rewritten as:

#include<iostream>

using namespace std;

main()

{

int a, b;

cout<<"Enter any number: ";

cin>> a;

cout<< "Enter any number: ";

cin>> b;

if(a>b)

{

cout<< "a is greater than b";

H



Report and Opinion 2016;8(5)

http://www.sciencepub.net/report

if(b>a)

{

cout<< "b is greater than a";
h

}

The output on the screen:
Enter any number:
If you enter the number 6
Enter any number:
If you enter the number 3

a is greater than b will be outputted on the screen.

Note:

If the symbol > is replaced by >>
ie., if

(a>>b)

(b>>a)

is written instead of

(a>b)

(b>a)

Then the program will be successfully executed but
there will be no display of the output on the screen.

The syntax of if — else statement is:

if (this condition is true)

{

print this statement using cout function;

}

else

{

print this statement using cout function;

}

(b)

#include<iostream>
using namespace std;
main()

{

int a, b;

a=2;

b=3;

if(a>b)

{

cout<< "a is greater than b";

}

else

{

cout<< "b is greater than a";

H
H

The output on the screen:
b is greater than a
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Since the condition a>b within the parentheses is not
true, the statement a is greater than b is not executed;
instead the execution skips and pass to print the
statement b is greater than a using cout function.

Note:

Even if the statements
cout<< "a is greater than b";
cout<< "b is greater than a";

are not written within the braces {}

ie.,

#include<iostream>

using namespace std;

main()

{

int a, b;

a=2;

b=3;

if(a>b)

cout<< "a is greater than b";

else

cout<< "b is greater than a";

}

There will no display of compilation error on the

screen or there will be no change in the output

displayed on the screen (i.e., b is greater than a will be

outputted on the screen).

Program 5.1

C program to find the greatest of three numbers using
(a) if - if - if statement

(b) if — else if — else statement

(b) if — else if — else if statement

The syntax of if — if- if statement is:
if (this condition is true)
print this statement {using cout function;
if (this condition is true)
{

print this statement using cout function;

if (this condition is true)

{
print this statement using cout function;
}
(a)
#include<iostream>
using namespace std;
main()
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{

inta, b, c;
a=2;

b=3;

c=4;
if(a>b&&a>c)
{

cout<< "a is greater than b and c";

f
if(b>a&&b>c)
{

cout<< "b is greater than a and c";

h

if(c>b&&c>a)

{

cout<< "c is greater than b and a";
H

}

The output on the screen:
c is greater than b and a

double ampersand “&&” imply and.
(a>b&&a>c)
(b>a&&b>c)
(c>b&&c>a)
denote conditions.
i.e., the condition
(a>b&&a>c) imply a is greater than b and a is greater
than ¢ and if this condition is true, then the statement

cout<< "a is greater than b and c";
H
make provision to print the output using cout function:
a is greater than b and ¢

and if the condition (a>b&&a>c) is not true and the
statement a is greater than b and c is not executed;
instead the execution skips and pass to the condition
(b>a&&b>c) and if this condition is true, then the
statement

cout<< "b is greater than a and c";
H
make provision to print the output using cout function:
b is greater than a and ¢

and if the condition (b>a&&b>c) is not true and the
statement b is greater than a and c is not executed;
instead the execution skips and pass to the condition
(c>b&&c>a) and if this condition is true, then the
statement

cout<< "c is greater than b and a";

}

make provision to print the output using cout function:
c is greater than b and a

The syntax of if — else if — else statement is:
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if (this condition is true)

{

print this statement using cout function;

else if (this condition is true)

{
print this statement using cout function;
H
else
{
print this statement using cout function;
H
(b)
#include<iostream>
using namespace std;
main()
{
inta, b, c;
a=2;
b=3;
c=4;
if(a>b&&a>c)
{
cout<< "a is greater than b and c";
H
else if (b>a&&b>c)
{
cout<< "b is greater than a and c";
H
else
{
cout<< "c is greater than b and a";
H
}

The output on the screen:
c is greater than b and a

The syntax of if — else if — else if statement is:
if (this condition is true)

{

print this statement using cout function;
else if (this condition is true)
{

print this statement using cout function;

else if (this condition is true)

{
print this statement using cout function;
}
(c)
#include<iostream>
using namespace std;
main()
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{

inta, b, c;

cout<< "Enter any number: ";
cin>> a;

cout<< "Enter any number: ";
cin>> b;

cout<< "Enter any number: ";
cin>> ¢;

ifla>b&&a>c)

{

cout<< a<<" is greater than" << b<<" and " <<c;

H
else if (b>a&&b>c)
{

cout<< b<<" is greater than" << a <<" and " <<c;

H

else if (c>b&&c>a)

{

cout<< ¢<<" is greater than" << b<<"and" <<a;
H

}

The output on the screen:

Enter any number:

If you enter the number 2

Enter any number:

If you enter the number 3

Enter any number:

If you enter the number 4

4 is greater than 3 and 2 will be outputted on the
screen.

As said earlier:
If the statements
if(la>b&&a>c)

{

cout<< a<<" is greater than" << b<<" and " <<c;

H
else if (b>a&&b>c)
{

cout<< b<<" is greater than" << a <<" and " <<c;
H

else if (c>b&&c>a)

{

cout<< ¢<<" is greater than" << b<<"and " <<a;

are replaced by the statements

ifla>b&&a>c)

cout<< a<<" is greater than" << b<<" and " <<c;
else if (b>a&&b>c)

cout<< b<<" is greater than" << a <<" and " <<c;
else if (c>b&&c>a)

cout<< ¢<<" is greater than" << b<<"and" <<a;
i.e., if the program is rewritten as:
#include<iostream>

using namespace std;

main()
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{
inta, b, c;
cout<< "Enter any number: ";
cin>> a;
cout<< "Enter any number: ";
cin>> b;
cout<< "Enter any number: ";
cin>> ¢;
ifla>b&&a>c)
cout<< a<<" is greater than" << b<<" and " <<c;
else if (b>a&&b>c)
cout<< b<<" is greater than" << a <<" and " <<c;
else if (c>b&&c>a)
cout<< ¢<<" is greater than" << b<<"and" <<a;
}
There will no display of compilation error on the
screen and c is greater than b and a will be
successfully outputted on the screen
C ++ place in the World of Languages

Ada
Modula-2
Pascal
COBOL
FORTRAN
BASIC
Java
C#
C++
C
Forth
Macro-assembler
Assembler

Did you know that
C++ was designed to organize the raw power of C
using OOP, but maintain the speed of C and be able to
run on many different types of computers. C++ is most
often used in simulations, such as games. C++
provides an elegant way to track and manipulate
hundreds of instances of people in elevators, or armies
filled with different types of soldiers. It is the language
of choice in today’s AP Computer Science courses.

Microprocessor
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Program 5.2
C ++ program to find the average of 10 numbers

#include<iostream>
using namespace std;
main()

{

nt Nl, Nz, N3, N4, N5, NG, N7, Ng, Ng, Nl(), X,

cout<<"Enter any 10 numbers:";

cin>>Ny;

cin>>Np;

cin>>Nj;

cin>>Ny;

cin>>Ns;

cin>>Ng;

cin>>Ny;

cin>>Ng;

cin>>Np;

cin>>Ng;

X:(N1+N2+N3 +N4+N5 +N6+N7 +N8+N9+

Nig) /10;

cout<<"the average of 10 numbers =" << X

§

The output on the screen:

Enter any 10 numbers:

If you enter ten numbers 1, 2, 3,4, 5,6, 7, 8,9 and 10
the average of 10 numbers = 5is outputted on the

screen.

Note: The average of 10 numbers is 5.5, the output on
the screen is 5 because int is used instead of float.

What is missing in the following program:

#include<iostream>

using namespace std;

main()

{

int a, b;

a=2;

b= exp(a);

cout<< " the value of b=" <<b;

}

Like in C language, any mathematical expression
should be written in C ++ equivalent expression to
prevent the display of compilation error on the screen
because C ++ language also does not accept the
general mathematical expressions.

Note: C++ equivalent mathematical expression is
same as C equivalent mathematical expression

For example:

Mathematical expression: log; X + bx

C equivalent expression: log10 (x) +b * x
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C ++ equivalent expression: logl0 (x) + b * x
Program 5.3
C ++ program to find the square root of a number

#include<iostream>
#include<cmath>
using namespace std;
main()
{
int a, b;
cout<<"Enter any number:";
cin>> a;
b = sqrt (a);
cout<< "the square root of a number =" << b;
}
The output on the screen:
Enter any number:
If you enter the number 16
the square root of a number = 4 will be outputted on
the screen.

Note:

This program can also be written as:
#include<iostream>
#include<cmath>

using namespace std;

main()

{

cout<< "the square root of a number =" << sqrt (4);

}

Suppose if you enter the number 8, the square root of a
number = 2 will be outputted on the screen because int
is used instead of float.

Note: Since b = sqrt (a) is written

#include<cmath> must be included in the above
program otherwise compilation error will flag on the
screen because cmath file defines the mathematical
functions like sqrt().

i.e., the program:

#include<iostream>

using namespace std;

main()

{

int a, b;

cout<<"Enter any number:";

cin>> a;

b = sqrt (a);

cout<< "the square root of a number =" << b;

will flag compilation error on the screen.

Note:
#include<math.h> is used in C
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whereas #include<cmath> is used in C ++

“Debugging is twice as hard as writing the code in the

first place. Therefore, if you write the code as cleverly

as possible, you are, by definition, not smart enough to
debug it.”

: Brian Wilson Kernighan (a Canadian computer
scientist who worked at Bell Labs alongside Unix
creators Ken Thompson and Dennis Ritchie and
contributed to the development of Unix).

Write a program to print the cube root of a number:
Answer: ?
What is the mistake in the following program?

#include<stdio.h>
#include<math.h>

main()

{

float x, y, b;

x=2;

y=3;

b=¢"+y;

cout<< " the value of b=" <<b;

}

Program 5.4
C++ program to find the simple interest

#include<iostream>
using namespace std;
main()
{
int P,T, R, SI;
P =1000;
T=2;
R=3;
SI =P*T*R/100;
cout<<"the simple interest =" << SI;
}
The output on the screen:
the simple interest = 60

Note:
If you write SI =
P*T*R/100;
Then compilation error is displayed on the screen
because (like C) C ++ language does not accept the
general expressions.
If you want to supply the integer values for P, T and R
through the key board, then the statements

P =1000;

PTR/100; instead of SI =
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T=2;
R=3;
should be replaced by the statements
cout<<"Enter principal amount:";
cin>>P;
cout<<"Enter time:";
cin>>T;
cout<<"Enter rate of interest:";

cin>>R;

i.e., the above program should take the form:

#include<iostream>
using namespace std;
main()

{
int P,T, R, SI;
cout<<"Enter principal amount:";
cin>>P;
cout<<"Enter time:";
cin>>T;
cout<<"Enter rate of interest:";
cin>>R;
SI =P*T*R/100;
cout<<"the simple interest = " <<SI;
H
The output on the screen:
Enter principal amount:
If you enter the principal amount 1000
Enter time:
If you enter the time 2
Enter rate of interest:
If you enter the rate of interest 3
the simple interest = 60 will be outputted on the
screen.

What will be the output of the following program:

#include<iostream>

using namespace std;

main()

{

inta, b, c;

a=5;

b=7;

c=a"b;

cout<< " the value of c =" <<¢;

}

Answer: 2

22 [ 222t ] 2°

Sincea=15
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0x8+0x4+1x2+0x1=2
a"b=2

Program 5.5

C++ program to find the senior citizen

#include<iostream>
using namespace std;
main()

{

int age;

age=20;

if(age > = 60)

{

cout<<"senior citizen";
H

if(age<60)

{

cout<<"not a senior citizen";
H

}

The output on the screen:
not a senior citizen
(age >= 60) means age greater than or equal to 60.

If you want to supply the value for age through the key
board, then the statement
age = 20;
should be replaced by the statements
cout<<"Enter age:";
cin>>age;
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ie.,
#include<iostream>
using namespace std;
main()

{

mnt age;
cout<<"Enter age:";
cin>>age;
if(age>60)

cout<<"senior citizen";
)
if(age<60)

cout<<"not a senior citizen";

i
i

The output on the screen:
Enter age:
If you enter the age 60
senior citizen will be outputted on the screen.
Suppose if you enter the age 31
not a senior citizen will be outputted on the screen

Program 5.6

C ++ program to get marks for 3 subjects and declare
the result.

If the marks >= 35 in all the subjects the student
passes else fails.

#include<iostream>

using namespace std;

main()

{

nt Ml, Mz, M3,

M1 = 38,

M2: 45,

M3 = 67,

if(M; >= 35 && Mp>= 35 && M;>=35)
{

cout<<"candidate is passed";

}

else

{
cout<<"candidate is failed";
}
}

The output on the screen:
candidate is passed

M>= 35 && Mp»>= 35 && M3>= 35) imply M, is
greater than or equal to 35 and M, is greater than or
equal to 35 and M; is greater than or equal to 35.
>= imply greater than or equal to.

&& imply and.
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(M>= 35 && Mp>= 35 && M3>= 35) is the condition
and if the condition (M;>= 35 && M, >= 35 &&

M;>= 35) is true, then the statement

{

cout<<"candidate is passed";
H
make provision to print the output:
candidate is passed
else the statement

cout<<"candidate is failed";

}

make provision to print the output:
candidate is failed

If you want to supply the values for marks M;, M, and

M; through the key board, then the statements
M1 = 38,
M2: 45,
M; = 67; should be replaced by the statements
cout<<"Enter any three marks:";
cin>> My;
cin>> My;
cin>> Mj;
i.e.,
#include<iostream>
using namespace std;
main()
{
int Ml, Mz, M3,
cout<<"Enter any three marks:";
cin>> My;
cin>> My;
cin>> Mj;
if(M; >= 35 && My>= 35 && M5>=35)
{

cout<<"candidate is passed";

}

else

{
cout<<"candidate is failed";
}
}

The output on the screen:
Enter any three marks:
If you enter three marks 21, 25, 49
candidate is failed will be outputted on the screen.

“Writing code has a place in the human hierarchy

worth somewhere above grave robbing and beneath

managing.”

: GERALD WEINBERG

Did you know that

Pascal was begun in 1968 by Niklaus Wirth. Its
development was mainly out of necessity for a good
teaching tool. In the beginning, the language designers
had no hopes for it to enjoy widespread adoption.
Instead, they concentrated on developing good tools
for teaching such as a debugger and editing system
and support for common early microprocessor

machines which were in use in teaching institutions.

v

Charles BabBe’s Analical Engine
Program 5.7
C ++ program to find profit or loss

#include<iostream>
using namespace std;
main()

{

int CP, SP, loss, profit;
cout<<"Enter cost price:";
cin >> CP,;

cout<<"Enter selling price:";
cin>>SP;

if(SP>CP)

{

cout<<"profit= "<< SP-CP;

H

if(CP>SP)

{

cout<<"loss = "<< CP-SP;
H

}

The output on the screen:
Enter cost price:
If you enter the cost price 25
Enter selling price:
If you enter the selling price 26
profit = 1 will be outputted on the screen.

If the condition (SP>CP) is true, then the statement

{
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cout<<"profit= "<< SP-CP;
H
make provision to print the output:
profit = SP-CP (in this case profit = 26-25 =1)
If the condition (CP>SP) is true, then the statement

cout<<"loss = "<< CP-SP;
H

make provision to print the output:

loss = CP- SP
Note: if the minus sign (-) is used instead of (-) i.e.,
CP- SP is written instead of CP- SP, the error will be
displayed on the screen (because (like C language) C
++ is a case sensitive language).

Program 5.8
C++ program to convert inches into centimeter

#include<iostream>
using namespace std;
main()
{
float I, C;
1=3.5;
C=2.54*;
cout<<"length in centimeters =" << C;
§
The output on the screen:
length in centimeters = 8.89

Note: float is used instead of int because I = 3.5 if int
is used instead of float then the result will not be
clearly outputted i.e., instead of 8.89 the computer
displays only 8.

If you want to supply the value for I through the key
board, then the above program should take the form:

#include<iostream>

using namespace std;

main()

{

float I, C;

cout<<"Enter the length in inches:";

cin >> 1,

C=2.54*];

cout<<"length in centimeters=" << C;

}

The output on the screen:

Enter the length in inches:

If you enter the value for I i.e., 25.5
length in centimeters = 64.9 will be outputted on the

screen.
Suppose
If you enter the value 25
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The output on the screen:

length in centimeters = 63.5
Even if you enter the value 25 instead of 25.5, float
should be used instead of int because if float is not
used then C = 63 will be outputted on the screen.

Program 5.9

C++ program to find the incremented and
decremented values of two numbers

#include<iostream>

using namespace std;

main()

{

inta, b, c,d, e, f;

a=10;

b=12;

c=atl;

d=b+1;

e=a-1;

f=b-1,

cout<<"the incremented value of a =" << ;
cout<<"the incremented value of b= " << d;
cout<<"the decremented value of a = "<<;
cout<<"the decremented value of b =" <<f;

}

The output on the screen:

the incremented value of a = 11 the incremented value
of b = 13 the decremented value of a = 9 the
decremented value of b= 11

If the statements
cout<<"the incremented value of a =" <<;
cout<<"the incremented value of b =" << d;
cout<<"the decremented value of a = "<<;
cout<<"the decremented value of b =" <<f;
are replaced by the statements
cout<<"n the incremented value of a =" <<c;
cout<<"\n the incremented value of b =" << d;
cout<<"n the decremented value of a = "<<¢;
cout<<"n the decremented value of b="<<f;
The output on the screen:
the incremented value of a =11
the incremented value of b= 13
the decremented value of a =9
the decremented value of b= 11

If the statements
cout<<"the incremented value of a =" <<;
cout<<"the incremented value of b =" <<d;
cout<<"the decremented value of a = "<<¢;
cout<<"the decremented value of b =" <<f;
are replaced by the statements
cout<<"the incremented value of a =" << ¢ <<endl ;
cout<<"the incremented value of b =" << d << end];
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cout<<"the decremented value of a = "<< ¢ << endl;
cout<<"the decremented value of b=" << f << end];
The output on the screen:
the incremented value of a =11
the incremented value of b= 13
the decremented value of a =9
the decremented value of b= 11

If you want to supply the values for a and b through
the key board, then the above program should take the

form:

#include<iostream>
using namespace std;
main()
{
inta,b,c,d,e,f
cout<<"Enter any number:";
cin>> a;
cout<<"Enter any number:";
cin>> b;
c=atl;
d=b+1;
e=a-1;
f=b-1;
cout<<"\n the incremented value of a =" <<¢;
cout<<"\n the incremented value of b="<<d;
cout<<"\n the decremented value of a = "<<e¢;
cout<<"\n the decremented value of b= " <<f;
§
The output on the screen:
Enter any number:
If you enter the number 2
Enter any number:
If you enter the number 3
the incremented value of a =3
the incremented value of b= 4
the decremented value of a = 1
the decremented value of b =2
will be outputted on the screen.

Note: b++ is same as b + 1 and b-- is same as b - 1 but
b ++ or b-- should be used only in case of for loop or
loop statements. Usage of b++ or b-- instead of b +1 or
b-1 in the certain online compilers like coding ground

yields error or displays the wrong result.
What will be the output of the following program:

#include<iostream>

using namespace std;
main()

{

float Ty, T,, A;
cout<<"Enter any number:";
cin >>T;

cout<<"Enter any number:";

cin >>T»;

A=(T,+Ty/2

cout<<"the average temperature of the day = "<< A;

}

What is the mistake in the following program:

#include<iostream>

using namespace std;

main()

{

inta,b,c,d,e,f;

a=10;

b=12;

c=atl;

d=b+1;

e=a-1;

f=b-1;

cout<<"\n the incremented value of a =" << ;
cout<<"\n the incremented value of b= " << d;
cout<<"the decremented value of a = "<< ¢ << endl;
cout<<"the decremented value of b=" << f << end];

}

Program 6.0

The percentage marks are entered and the grades are
allotted as follows:

percentage >= 60 First Class

percentage >=50 and per <= 60 Second Class
percentage >= 40 and per <= 50 Pass Class
percentage < 40 Fail

Write a C++ program for the above.

#include<iostream>

using namespace std;

main()

{

int P;

cout<<"Enter the percentage:"
cin>>P;

if(P >= 60)

{

cout<<"first class";

§
if(P>=50&&P <60)
{

cout<<"second class";

;
if(P>=40&&P<=50 )
{

cout<<"pass class";

§
if(P<40)

{
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cout<<"fail";

H
}

The output on the screen:
Enter the percentage:
If you enter the percentage 35
fail will be outputted on the screen.

Program 6.1

C++ program to calculate the discounted price and the
total price after discount

Given:

If purchase value is greater than 1000, 10% discount
If purchase value is greater than 5000, 20% discount
If purchase value is greater than 10000, 30% discount

(a) discounted price

#include<iostream>

using namespace std;

main()

{

int PV, dis;

cout<<"Enter purchased value:";
cin>>PV;

if(PV<1000)

{

cout<<"dis=" << PV* 0.1,

§
if(PV>5000)
{

cout<<"dis=" << PV* 0.2;

}

if(PV<10000)

{

cout<<"dis=" << PV* (0.3;
}

}

The output on the screen:
Enter purchased value:
If you enter the purchased value 6500
dis = 1300 will be outputted on the screen.

If the condition (PV<1000) is true i.e., purchased
value is less than 1000, then the statement

cout<<"dis=" << PV* 0.1,
H
make provision to print the output:
dis =PV* 10%=PV* 10/100 = PV* 0.1
If the condition (PV< 5000) is true i.e., purchased
value is less than 5000, then the statement
{
cout<<"dis=" << PV* (.2,

}
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make provision to print the output:
dis =PV*20% =PV*20/100=PV* 0.2
If the condition (PV< 10000) is true i.e., purchased
value is less than 10000, then the statement
{
cout<<"dis=" << PV* (.3;
H
make provision to print the output:
dis =PV*30% =PV*30/100=PV*0.3

(b) total price

#include<iostream>
using namespace std;
main()

int PV, total;

cout<<"Enter purchased value:";

cin>>PV;

if(PV<1000)

{

cout<<"total=" <<PV - PV* 0.1,
}

if(PV>5000)

{

cout<<"total =" << PV-PV* (0.2;
H

if(PV<10000)

{

cout<<"total=" << PV-PV* (0.3;
H

H

The output on the screen:
Enter purchased value:
If you enter the purchased value 650
total = 585 will be outputted on the screen.

If the condition (PV<1000) is true i.e., purchased
value is less than 1000, then the statement
{
cout<<"total=" <<PV - PV* 0.1;
§
make provision to print the output:
total = PV- dis = PV- PV*10% = PV- PV* 10 /100 =
PV -PV *0.1
If the condition (PV< 5000) is true i.e., purchased
value is less than 5000, then the statement

cout<<"total =" << PV-PV* (.2;
H
make provision to print the output:
total = PV- dis = PV- PV*20% =PV- PV* 20 /100 =
PV -PV *0.2
If the condition (PV< 10000) is true i.e., purchased
value is less than 10000, then the statement

{
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cout<<"total=" << PV-PV* (0.3;
H
make provision to print the output:
total = PV- dis = PV- PV*30% = PV- PV* 30 /100 =
PV-PV*03

Note: Combing both the programs (above), we can
write:

#include<iostream>
using namespace std;
main()

int PV, dis, total,;
cout<<"Enter purchased value:";
cin>>PV;

if(PV<1000)

{

cout<< "dis =" << PV*0.1;
cout<< "total=" << total - dis;
H

if(PV>5000)

{

cout<< "dis =" << PV*(0.2;
cout<< "total=" << total - dis;
H

if(PV<10000)

{

cout<< "dis =" << PV* 0.3;
cout<< "total=" << total - dis;
H

H

The output on the screen:
Enter purchased value:
If you enter the purchased value 850
dis =85
total = 765
will be outputted on the screen.

“The sooner you start to code, the longer the program
will take.”
--Roy Carls

Program 6.2

C++ program to print the first ten natural numbers
using for loop statement

#include<iostream>

using namespace std;
main()

L

int 1;

for (i=1; i<=10; i++)
cout<<"value of i =" <<1i;

}
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The output on the screen is:

value of 1 = 1 value of i = 2 value of 1 = 3 value of i =
4 value of i= 5 value of i= 6 value of i = 7 value of i=
8 value of i=9 value of i= 10

for (i=1; i<=10; i++) denote the for loop statement and
the syntax of the for loop statement is:
for (initialization; condition; increment)
Here:
i=1 denote initialization (i.e., from where to start)
i<=10 denote the condition (i.e., stop when 10 is
reached)
i++ imply increment (which tells the value of i to
increase by 1 each time the loop is executed) and i++
is the same as i+1.
Since the initialization i.e., i=1
The statement cout<<"value of i =" << i; make
provision to print the output:
value of i = 1
on the screen.
After this, the following execution takes place:
value of i
i=1
Is the condition (i<=10) is true?
Yes because i=1
Do this
i=1+1=2
The statement cout<<"value of i =" << i; make
provision to print the output:
value of i =2
Now, the value of'i is:
i=2
Is the condition (i<=10) is true?
Yes because i=2
Do this
i=2+1=3
The statement cout<<"value of i = " << 1i; make
provision to print the output:
value of i =3
Now, the value of i is:
i=3
Is the condition (i<=10) is true?
Yes because i=3
Do this
i=3+1=4
The statement cout<<"value of i = " << 1i; make
provision to print the output:
value of i =4
Now, the value ofi is:
i=4
Is the condition (i<=10) is true?
Yes because i=4
Do this
i=4+1=5
The statement cout<<"value of i = " << 1i; make
provision to print the output:
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value of i=5
Now, the value of i is:
i=5
Is the condition (i<=10) is true?
Yes because i=5
Do this
i=5+1=6
The statement cout<<"value of i = " << 1i; make
provision to print the output:
value of i=6
Now, the value of i is:
i=6
Is the condition (i<=10) is true?
Yes because i=6
Do this
i=6+1=7
The statement cout<<"value of i = " << 1i; make
provision to print the output:
value of i =7
Now, the value of'i is:
i=7
Is the condition (i<=10) is true?
Yes because i=7
Do this
i=7+1=8
The statement cout<<"value of i = " << 1i; make
provision to print the output:
value of i = 8
Now, the value of'i is:
=8
Is the condition (i<=10) is true?
Yes because i=8
Do this
i=8+1=9
The statement cout<<"value of i = " << 1i; make
provision to print the output:
value of i=9
Now, the value of'i is:
i=9
Is the condition (i<=10) is true?
Yes because i=9
Do this
i=9+1=10
The statement cout<<"value of i = " << 1i; make
provision to print the output:
value of i = 10
stop because the condition i<=10 is achieved.

i.e., If new line \n is introduced i.e., if the statement
cout<<"n value of a =" << a); is written instead of the
statement cout<<" value of a =" << a;

ie.,

#include<iostream>

using namespace std;

main()

{
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int a;

for (a=1; a<=10; a++)

cout<<"\n value of a =" <<a;

}

Then the output on the screen is:
value ofa=1
value ofa =2
value ofa =3
value ofa =4
value ofa=>5
value ofa=6
value ofa =7
value ofa=8
value ofa=9
value of a =10

If the statement cout<<"value of a = \n" << a; is
written instead of cout<<"\n value of a =" << a;
ie.,
#include<iostream>
using namespace std;
main()
{
int a;
for (a=1; a<=10; a++)
cout<<"value of a =\n" << a;
§
Then the output on the screen is:

lvalue of a =

2value of a =

3value of a =

4value of a =

Svalue of a =

6value of a =

7value of a =

8value of a =

9value of a =

10value of a=
If the for loop statement for (i=2; i<=10; i++) is
written instead of the statement for(i=1; i<=10; i++),
then the output on the screen is:
value of i = 2 value of i = 3 value of i= 4 value of i= 5
value of i= 6 value of i = 7 value of i= 8 value of i =9
value of i= 10
(because i=2 is initialized in the for loop statement the
printing started from value of i =2 and ended at value
of i= 10 because of the condition i<=10)
If the for loop statement for(i=1; i<10; i++) is written
instead of the statement for (i=1; i<=10; i++), then the
output on the screen is:
value of i = 1 value of i = 2 value of i= 3 value of i= 4
value of i= 5 value of i= 6 value of i = 7 value of i= 8
value of i =9
(Note: the condition i<=10 tells to print till value of i
=10 but the condition i<10 tells to print till value of i
=9)
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If the statement for(i=1; i=10; i++) is written instead

of the statement for (i=1; i<=10; i++), then the output (1<=10) is the condition and the statements
on the screen is: while (i<=10)
value of i = 10 value of i = 10 value of i = 10 value of {
1 = 10 value of i= 10 value of i= 10 value of i = 10 cout<<" \n" << it++;
value of i= 10 value of i = 10 value of i = 10 value of i
= 10 value of i = 10 value of i = 10 value of i = 10 imply that while the condition (i<=10) is to print till
value of i=10.......... (continues). 10, print till 10 using the statement
If the statement cout<<"n value of i = " << i); is cout<<" \n" << at+;
replaced by the statement cout<< " \n" << 1); }
ie., ie.,
#include<iostream> 1
using namespace std; 2
main() 3
{ 4
int i; 5
for (i=1; i<=10; i++) 6
cout<<" \n"<<1i; 7
} 8
The output on the screen is: 9
1 10
2 If the above program is written as follows:
3
4 #include<iostream>
5 using namespace std;
6 main()
7 {
8 int a;
9 while (i<=10)
10 {
cout<<" \n" << it++;
C++ program to print first 10 numbers using while }
loop statement )
Then the compilation error will be displayed on the
#include<iostream> screen because int i is written instead of int i= 1 i.e.,
using namespace std; initialization of i is not done.
main()
{ If the statement int i = 1; is replaced by the int i = 0;
inti=I; ie.,
while (i<=10) #include<iostream>
{ using namespace std;
cout<<" \n" << i++; main()
H {
} inti=0;
The output on the screen is: while (i<=10)
1 {
2 cout<<" \n" << it++;
3 }
4 Then the output on the screen is:
5 0
6 1
7 2
8 3
9 4
10 5
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6

7

8

9

10
Similarly if the statement int i = 0; is replaced by the
inti=6;
Then the output on the screen is:

6

7

8

9
10

C++ program to print first 10 numbers using do while
loop statement

The syntax of while loop statement is:

while (this is the condition)

{

execute this statement;

}

#include<iostream>

using namespace std;

main()

{

mti=1;

do

{

cout<<" \n i="<< i++;

} while (i<=10);

}

The output on the screen is:
=
=

e e
[T

e T
o
0 QN D WY -

Using the statement
do

{
printf(" i= %d\n", i++);

while the condition (i<=10) is to print till i= 10 (
starting from 1 = 1 because of the statement int i=1;)

Why LOOP is USED?
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If loop is not used then the C ++ program to print first
10 numbers should be written as follows:

#include<iostream>
using namespace std;
main()

{

cout<<"\ni=1",
cout<<"\ni=2";
cout<<"\ni=3";
cout<< "\ni=4",
cout<<"\ni=15",
cout<<"\ni=6",
cout<<"\ni="7",
cout<<"\ni=8";
cout<<"\ni=9";
cout<<"\ni=10";

}

It takes pretty long time to write the code and the
execution time is pretty long i.e., Because to reduce
the time taken to write the code and to reduce the
execution time -- loop statement is used.

Write a program to print
When in doubt use brute force
100 times using for loop statement.

Answer:

#include<iostream>

using namespace std;

main()

L

int 1;

for(i=0; i<=99; i++)

cout<<"\n When in doubt use brute force";

}

Program 6.3

C++ program to print the characters from A to Z using
for loop, do while loop and while loop statement.

(a) C ++ program to print the characters from A to Z
using for loop statement:

#include<iostream>
using namespace std;
main()

{

char a;

for( a='A"; a<='Z'; a++)
cout<<" \n"<< a;

}
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The output on the screen:

N<XSHnmOo9oZEr A~ T QMEOmUQw»>

char means the data type is character.

The statement

char a; imply that we are creating the character a.

If the statement for( a=A; a<=Z; a++) is written
instead of the statement for( a='A"; a<='Z'; a++)

i.e., A is used instead of 'A' and Z is used instead of
'Z', then the error will be displayed on the screen.

(b) C ++ program to print the characters from A to Z
using while loop statement:

#include<iostream>
using namespace std;
main()

{

chara="A";

while (a<='Z")

{

cout<<" \n" << at++;
H

H

(c) C ++ program to print the characters from A to Z
using do while loop statement:

#include<iostream>
using namespace std;
main()

{

chara="A";

do
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{

cout<<" \n"<< at++;
}+ while (a<='Z");
H

Program 6.4
C++ program to print the given number is even or odd.

#include<iostream>

using namespace std;
main()

{

int a;

cout<<"Enter any number:";
cin>>a;

if(a%2 ==0)

{

cout<<"the number is even";

}

else

{
cout<<"the number is odd";
}
}

The output on the screen:
Enter any number:
If you enter the number 6

the number is even will be outputted on the screen.
(a%2 == 0) is the condition and this condition imply:
a divided by 2 yields reminder = 0.
For example: if you enter the number 2
Thena=2
Then 2 divided by 2 yields the remainder = 0
Then the statement

{

cout<<"the number is even";
H
make provision to print the output:
the number is even
(Note:(like in C) in C ++ language = = implies equal
to)
if you enter the number 3
Thena=3
Then 3 divided by 2 yields the remainder = 1
Then the statement

cout<<"the number is odd";
}
make provision to print the output:
the number is odd

“Computer science is an empirical discipline. [...]
Each new machine that is built is an experiment.
Actually constructing the machine poses a question to
nature; and we listen for the answer by observing the
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machine in operation and analyzing it by all analytical
and measurement means available. Each new program
that is built is an experiment. It poses a question to
nature, and its behavior offers clues to an answer.”
--Allen Newell

Program 6.5
C++ program to print the remainder of two numbers

#include<iostream>
using namespace std;
main()
{
inta, b, c;
cout<<"Enter any number:";
cin>>a;
cout<<"Enter any number:";
cin>>b;
c=a%b;
cout<<"the remainder of a and b = "<<¢;
}
The output on the screen:
Enter any number:
If you enter the number 3
Enter any number:
If you enter the number 2
the remainder of a and b = 1 will be outputted on the
screen.
Since (a =3 and b =2). Therefore:
3 divided by 2 (i.e., a divided by b) yields the
remainder equal to 1

If the statement cout<<"the remainder of a and b =

"<< c; is replaced by the statement

cout << " the remainder of " <<a <<"and" << b << "=
<<

ie.,

#include<iostream>

using namespace std;

main()

{

inta, b, c;

cout<<"Enter any number:";

cin>>a;

cout<<"Enter any number:";

cin>>b;

c=a%b;

cout << " the remainder of " <<a << "and" << b << "=

<<

}

The output on the screen:

Enter any number:

If you enter the number 3

Enter any number:

If you enter the number 2
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the remainder of 3 and 2 = 1 will be outputted on the
screen.

Program 6.6
C++ program to check equivalence of two numbers

#include<iostream>

using namespace std;
main()

{

int x, y;

cout<<"Enter any number:";
cin>>x;

cout<<"Enter any number:";
cin>>y;

if(x-y==0)

cout<<"the two numbers are equivalent";

}

else

{
cout<< "the number are not equivalent";
i
}

The output on the screen:
Enter any number:
If you enter the number 2
Enter any number:
If you enter the number 2

the two numbers are equivalent will be outputted on

the screen.
Since 2-2 is equal to O (i.e., x-y = = 0). Therefore: the
statement
{

cout<<"the two numbers are equivalent";
H
makes provision to print the output:
two numbers are equivalent
If you enter the numbers 3 and 2
The output on the screen:
the two numbers are not equivalent
Since 3-2 is not equal to 0 (i.e., x-y!= 0). Therefore:
the statement
{

cout<<"the two numbers are not equivalent";
}
makes provision to print the output:
two numbers are not equivalent
(Note: (like in C) in C ++ language != implies not
equal to)

What is the mistake in the following program:

#include<iostream>
using namespace std;
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main()

{

nt year;

year ==1996;
if(year%4= 0)

cout<< "leap year";

else

cout<<"not a leap year";

}

Program 6.7

C ++ program to print whether the given number is
positive or negative

#include<iostream>
using namespace std;
main()

{

int a;

a=-35;

if(a>0)

{

cout<<"number is positive";

}

else

{
cout<<" number entered is negative";
H
H

The output on the screen:
number entered is negative
Since a = -35. Therefore:
a is less than 0 i.e., a < 0 because any negative number
is always less than zero.
The statement

{

cout<<"number is negative";
H
makes provision to print the output:
number entered is negative

Program 6.8

C++ program to print the sum of the first10 numbers
using for loop statement

#include<iostream>

using namespace std;

main()

{

int i, sum = 0;

for( i=1; i<=10; i++)

sum = sum + i;

cout<<"sum of the first10 numbers =" << sum;

}
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The output on the screen:
55
ie,1+2+3+4+5+6+7+8+9+10=55

How the sum of the first 10 numbers = 55 is
outputted on the screen through the for Loop
statement
value of i
i=1 (sum = 0 because the sum is initialized to 0 in the
statement int i, sum = 0;)
Is i<=10 true?
Yes, do this
sum=sum+i=0+1=1
value of 1
i=2 (now the sum = 1)
Is i<=10 true?
Yes, do this
sum=sum+i=1+2=3
value of 1
i=3 (now the sum = 3)
Is i<=10 true?
Yes, do this
sum=sum+i=3+3=6
value of 1
i=4 (now the sum = 6)
Is i<=10 true?
Yes, do this
sum=sum+i=6+4=10
value of i
i=5 (now the sum = 10)
Is i<=10 true?
Yes, do this
sum=sum+i=10+5=15
value of 1
i=6 (now the sum = 15)
Is i<=10 true?
Yes, do this
sum=sum-+i=15+6=21

value of 1
i=7 (now the sum =21)
Is i<=10 true?
Yes, do this
sum=sum+i=21+7=28
value of 1
i=8 (now the sum = 28)
Is i<=10 true?
Yes, do this
sum=sum+i=28 +8 =36
value of 1
i=9 (now the sum = 36)
Is i<=10 true?
Yes, do this
sum=sum+i=36+9 =45
value of 1
i=10 (now the sum = 45)
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Is i<=10 true?
Yes, do this
sum=sum+i=45+10=55

stops because the condition is i<=10
The cout statement i.e., cout<<"sum of the firstl0
numbers = " << sum; make provision to display the
output:

sum of the first10 numbers =55
on the screen.

If the statement int i, sum = 0; is replaced by int i, sum
=1;
Then
value of i
i=1 (sum = 1 because the sum is initialized to 1 in the
statement int i, sum = 1;)
Is i<=10 true?
Yes, do this

sum=sum-+i=1+1=2
value of i
i=2 (now the sum = 2)
Is i<=10 true?
Yes, do this

sum=sum+i=2+2=4
value of i
i=3 (now the sum = 4)
Is i<=10 true?
Yes, do this

sum=sum+i=4+3="7
value of i
i=4 (now the sum = 7)
Is i<=10 true?
Yes, do this

sum=sum+i=7+4=11
value of i
i=5 (now the sum = 11)
Is i<=10 true?
Yes, do this

sum=sum+i=11+5=16
value of i
i=6 (now the sum = 16)
Is i<=10 true?
Yes, do this
sum=sum-+i=16+6=22

value of 1
i=7 (now the sum = 22)
Is i<=10 true?
Yes, do this
sum=sum+1i=22+7=29
value of 1
i=8 (now the sum = 29)
Is i<=10 true?
Yes, do this
sum = sum +1=29 + 8§ =37
value of 1
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i=9 (now the sum = 37)
Is i<=10 true?
Yes, do this
sum=sum+i=37+9=46
value of i
i=10 (now the sum = 46)
Is i<=10 true?
Yes, do this
sum=sum+i=46+10=156
stops because the condition is i<=10

The cout statement i.e., cout<<"sum of the firstl0
numbers = " << sum; make provision to display the
output:

sum of the first10 numbers = 56
on the screen.
(wrong result because the sum of the first 10 numbers
is 55)

What will be the output if the for loop statement for(i
=1; i<=10; i++) is replaced by the statement for(i =0;
i<10; i++)?

Answer: ?

If the statement int i, sum, sum = 0; is written instead
of int i, sum = 0;

Then the compilation error message will be displayed
on the screen (stating that sum is twice declared).

If the for loop statement is ended with a semicolon i.e.,
for(i=1; i<=10; i++);

then the compilation error will be displayed on the

screen.

Note: (like in C language) in C++:
sum = sum + a; is the same as sum + = a;
sub = sub- a; is the same as sub - =a;
product = product™® a; is the same as product * = a;
div = div / a; is the same as div /= a;
a=a%b; is the same asa % =b;

C++ program to print the average of the first10
numbers using for loop

#include<iostream>

using namespace std;

main()

{

int a, avg, sum = 0;

for( i=1; i<=10; i++)

sum = sum + i;

avg = sum/10;

cout<<"sum of the first 10 numbers =" << sum;
cout<<"average of the first]0 numbers =" << avg;

}
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The output on the screen:
sum of the first10 numbers = 55
average of the first 10 numbers = 5

The average of the first]10 numbers = 55/10 = 5.5 not
5. The output on the screen:

average of the first 10 numbers = 5
because int is used instead of float.

If the data type float is used i.e.,
#include<iostream>
using namespace std;
main()
{
float a, avg, sum = 0;
for( i=1; i<=10; i++)
sum = sum + i;
avg = sum/10;
cout<<"sum of the first 10 numbers =" << sum;
cout<<"average of the first]0 numbers =" << avg;
§
The output on the screen:
sum of the first10 numbers = 55
average of the first numbers = 5.5

Program 6.9
C ++ program to print the product of the first 10 digits

#include<iostream>
using namespace std;
main()
{
int i, product = 1;
for( i=1; i<=10; i++)
product = product * i;
cout<<"the product of the first 10 digits =" <<
product;
H
The output on the screen:
3628800
le, | *2*%3*4*5*%6*7*8*9*10=3628800

Note:

Even though if i ++ is replaced by ++ i in the for loop
statement i.e., if the for loop statement

for (i=1; i<=10; i++)
is replaced by the statement

for (i=1; i<=10; ++ 1)
There will be no change in the output on the screen (as
observed while compiling in online compilers like
Coding ground (Tutorials point)) and if the statement
for( i=1; i<=10; i++); is written instead of the
statement

for (i=1; i<=10; i++)
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Then the Error will be flagged on the screen because
for loop statement is ended by a semicolon (;).

How the product of the first 10 digits = 3628800 is
outputted on the screen through the for Loop
statement

value of i
i=1 (product = 1 because the product is initialized to 1
in the statement int i, product = 1;)
Is i<=10 true?
Yes, do this

product = product *i=1%*1=1
value of i
i=2 (now the product = 1)
Is i<=10 true?
Yes, do this

product = product *i=1%*2=2
value of i
i=3 (now the product = 2)
Is i<=10 true?
Yes, do this

product = product *i=2 *3=6
value of i
i=4 (now the product = 6)
Is i<=10 true?
Yes, do this

product = product *i=6 * 4 =24
value of i
i=5 (now the product =24)
Is i<=10 true?
Yes, do this

product = product * i =24 * 5=120
value of i
i=6 (now the product =120)
Is i<=10 true?
Yes, do this
product = product * i =120 * 6 = 720
value of i
i=7 (now the product =720)
Is i<=10 true?
Yes, do this
product = product * i =720 * 7 = 5040
value of i
i=8 (now the product =5040)
Is i<=10 true?
Yes, do this
product = product * i = 5040 * 8 = 40320
value of i
i=9 (now the product = 40320)
Is i<=10 true?
Yes, do this
product = product * i =40320 * 9 = 362880

value of i
i=10 (now the product = 362880)
Is i<=10 true?
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Yes, do this
product = product * i = 362880 * 10 = 3628800
stops because the condition is i<=10

The cout statement i.e., cout<< "the product of the first
10 digits = " << product; make provision to display the
output:

the product of the first 10 digits = 3628800
on the screen.

If the statement int a, product = 1; is replaced by int a,
product = 0;
Then
value of i
i=1 (product = 0 because the product is initialized to 0
in the statement int i, product = 0;)
Is i<=10 true?
Yes, do this
product = product *i=0*1=0
value of i
i=2 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*2=0
value of i
i=3 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*3=0
value of i
i=4 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*4=0
value of i
i=5 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*5=0
value of i
i=6 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*6=0
value of i
i=7 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0*7=0
value of i
i=8 (now the product = 0)
Is i<=10 true?
Yes, do this
product = product *i=0* 8 =0
value of i
i=9 (now the product = 0)
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Is i<=10 true?
Yes, do this

product = product *i=0*9=0
value of i
i=10 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0* 10=0
stops because the condition is i<=10
The cout statement i.e., cout<< "the product of the first
10 digits = " << product; make provision to display the
output:

the product of the first 10 digits = 0

on the screen.
(wrong result because the product of the first10 digits
is 3628800)

If the statement for(a=1; a<=10; a++) is replaced by
for(a=5; a<=10; at++)
Then
value of i
i=5 (product = 1 because the product is initialized to 1
in the statement int i, product = 1;)
Is i<=8 true?
Yes, do this
product = product *i=5*1=35
value of i
i=6 (now the product = 5)
Is i<=8 true?
Yes, do this
product = product *i=5* 6 =30
value of i
i=7 (now the product = 30)
Is i<=8 true?
Yes, do this
product = product *i=30* 7=210
value of i
i=8 (now the product = 210)
Is i<=8 true?
Yes, do this
product = product *i=210 * 8§ = 1680
stops because the condition i<=8 is achieved and the
statement
cout<< "the product of the first 10 digits =" <<
product;
make provision to display the output:
the product of the first 10 digits = 1680
on the screen.

Note: If the statement int a, product, product = 1; is
written instead of int a, product = 1; Then the error is
displayed on the screen (i.e., product is twice
declared).

Program 7.0
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C++ Program to print the table of a number

#include<iostream>

using namespace std;

main()

{

intn, i;

cout<<"Enter any number:";

cin>>n;

for( i=1; i<=5; i++)

cout<< n << " *F ' << << =" << nFy
}

The output on the screen:
Enter any number:
If you enter the number 2 (i.e., n=2)

2%1=22%2=42%3=62%4=82*5=10will be

outputted on the screen.
And2*1=22%*2=42*%3=62%4=82*5=
10Ends because the condition is a<=5.

If the statement cout<<n << " * " << j<<" =" <<
n*i; is replaced by the statement
cout<<n << " * " <<j<<" =" << n*i<<endl;
ie.,
#include<iostream>
using namespace std;
main()
Lo
intn, 1;
cout<<"Enter any number:";
cin>>n;
for( i=1; i<=5; i++)
cout<<n << " *F " << << " =" << n* <<endl;
}
Then the output on the screen:
2*%1=2
2*2=4
2*%3=6
2*%4=8
2*5=10
If * is replaced by +
ie.,
#include<iostream>
using namespace std;
main()
Lo
intn, 1;
cout<<"Enter any number:";
cin >> n;
for( i=1; i<=5; i++)
cout<< n << "+ " <<i<<" =" <<n +1<<endl
}

The output on the screen:

Enter any number:

If you enter the number 3 (i.e., n=3)
3+1=4
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3+2=5
3+3=6
3+4=7
3+5=8
will be outputted on the screen.
Program 7.1
C++ program:

If you enter a character M
Output must be: ch =M

#include<iostream>

using namespace std;

main()

{

char M;

cout<<"Enter any character:";

cin>>M;

cout<<"ch="<< M;

}

The output on the screen:

Enter any character:

If you enter the character S
ch = S will be outputted on the screen.

If we replace the statement cin>>M; by the statement

M = getchar();
ie.,
#include<iostream>
using namespace std;
main()
{
char M;
cout<<"Enter any character:";
M = getchar();
cout<<"ch="<< M;

There will be no change in the output on the screen

i.e., The output on the screen is:
Enter any character:
If you enter the character K
ch = K will be outputted on the screen.

If we replace the statement cout<<'"ch="<< M; by the

statement putchar (M); i.e.,
#include<iostream>

using namespace std;

main()

{

char M;

cout<<"Enter any character:";
cin>>M;

putchar (M);

H
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There will be no change in the output on the screen
i.e., The output on the screen is:
Enter any character:
If you enter the character M
M will be outputted on the screen.

If we replace the statement cin>>M; by the statement
M = getchar();
and the statement cout<<"ch="<< M; by the statement
putchar (M); i.e.,
#include<iostream>
using namespace std;
main()
{
char M;
cout<<"Enter any character:";
M = getchar();
putchar (M);
}
The output on the screen:
Enter any character:
If you enter the character S
S will be outputted on the screen.

Write a program to print the absolute value of a
number

Answer:

#include<iostream>
#include<cmath>
using namespace std;
main()

{
int a, b;

= _ 2’
b= abs(a);
cout<<" absolute value of a =" << b<< endl;
}
The output on the screen:

absolute value of a =2

Program 7.2

C ++ program to print the first 5 numbers starting
from one together with their squares

#include<iostream>

using namespace std;

main()

{

int i;

for( i=1; i<=5; i++)

cout<<"\n number = "<< i <<"its square = "<< i*j;

}

The output on the screen:
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number=1 its square=1
number=2 its square=4
number=3 its square=9
number=4 its square=16
number=5 its square=25

How the execution takes its way through the for
loop statement

value of i
i=1
Is i<=5 true?
Yes, print this
number=1 its square=1
using the statement cout<<"\n number = "<<i <<"its
square = "<<i*i;

value of i
i=2
Is i<=5 true?
Yes, print this
number=2 its square=4
using the statement cout<<"\n number = "<<i <<"its
square = "<<i*j;

value of i
i=3
Is i<=5 true?
Yes, print this
number=3 its square=9
using the statement cout<<"\n number = "<<i <<"its
square = "<<i*j;

value of i
i=4
Is i<=5 true?
Yes, print this
number=4 its square=16
using the statement cout<<"\n number = "<<i <<"its
square = "<<i*j;

value of i
i=5
Is i<=5 true?
Yes, print this
number=5 its square=25
using the statement cout<<"\n number = "<<1i <<"its
square = "<<i*j;

value of 1

1=6

Is i<=5 true?
No, stop Now
Note:
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If the statement cout<<"\n number = "<< i << "its
square = " << i*i; is replaced by the statement
cout<<"\n number =" << i1 << "\t its square = "<< i*i;
i.e.,
#include<iostream>
using namespace std;
main()
L
inti;
for( i=1; i<=10; i++)
cout<<"\n number =" << 1 << "\t its square = "<< i*i;
}
Then the output on the screen is:

number=1 its square=1

number=2 its square=4

number=3 its square=9

number=4 its square=16

number=>5 its square=25

tab /t is included because to leave space between
number=1 and its square=1

Suppose cout<<"\n number =" <<1i << "\t its square =
<< i*j; is replaced by the statement
cout<<"\n number =" << i << "\n its square = "<< i*i;
Then the output on the screen is:
number=1
its square=1
number=2
its square=4
number=3
its square=9
number=4
its square=16
number=>5
its square=25

Write a program to print the first 20 numbers starting
from one together with their squares and cubes?

Answer:

#include<iostream>

using namespace std;

main()

{

int i;

for(i=1; i<=20; i++)

cout<<"number =" << i <<" its square = " << 1¥i << "
its cube = " << i*i*i<< end];

}

What is the mistake in the following program:

#include<iostream>
using namespace std;

main()

inti=l;
for( i=0; i<=25; i++)
cout<<"\n number = "<<i<<" its square = " << i*i;

Program 7.3

C ++ program to print the sum of two numbers using
pointers

If we create a integer variable x by declaring the
statement int x; within the body of the main function
main() -- this variable is stored in the computer
memory i.e., this variable occupies a specific location
in the space of computer memory. And this integer
variable x is assigned an address (i.e., &x) to locate its
position in the computer memory (like a house in the
street is assigned an address to locate its position in
the street). Pointers are the variables that represent the
address of x in the computer memory i.e., p = &X,
where &x imply the address of x in the computer
memory and p is the pointer variable (which is the
variable that represent the address of x in the computer
memory). And further if you assign a value to the
variable x by declaring the statement x=1; within the
body of the main function—this value is stored in the
address of x in the computer memory. “*” denote
pointer operator and *p denote the pointer (which
represent the value stored in the address of x in the
computer memory).

C ++ program to print the address of x and the value
assigned to x

#include<iostream>
using namespace std;
main()
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{
int x, *p;
cout<<"Enter any integer:";
cin>>x;
p=&x;
cout<<"The address of the variable x =" << p;
cout<< "The value of the variable x =" << *p;
}
The output on the screen:
Enter any integer:
If you enter the integer 1
The address of the variable x = 0x7{ffc60478a4
The value of the variable x =1
will be outputted on the screen.
The value of the variable x = 1 because you have
assigned the value 1 to the variable x by entering 1
through the keyboard.

If the statements
cout<<"The address of the variable x = "<< p;
cout<<"The value of the variable x = "<< *p;
are replaced by the statement
cout<<"The address of the variable x =" << p << "its
value = " << *p;
ie.,
#include<iostream>
using namespace std;
main()
{
int x, *p;
cout<<"Enter any integer:";
cin >> x;
p=&x;
cout<< "The address of the variable x =" << p <<"its
value =" << *p;
}
Then the output on the screen is:
The address of the variable x = 0x7{ff78508cc4 its
value =2

#include<iostream>

using namespace std;

main()

{

int x, y, *p, *q, sum;
cout<<"Enter any number:";
cin >> x;

cout<< "Enter any number:";
cin >>vy;

p=&x;

q=&y;

sum = *p + *q;

cout<< "\n sum of entered numbers = "<< sum,;
§

The output on the screen:
Enter any number:

&3

If you enter the number 4
Enter any number:
If you enter the number 3
sum of entered numbers = 7 will be outputted on the
screen.

Since *p imply the value assigned to the variable x
(i.e., 4) by entering 4 through the keyboard and *q
imply the value assigned to the variable y (i.e., 3) by
entering 3 through the keyboard. Therefore:
sum = *p + *q =4+ 3 = 7 (which is outputted on the
screen).

“As soon as we started programming, we found to our
surprise that it wasn't as easy to get programs right as
we had thought. Debugging had to be discovered. 1
can remember the exact instant when I realized that a
large part of my life from then on was going to be
spent in finding mistakes in my own programmes.”

- Maurice Wilkes discovers debugging, 1949.

C++ program to print the product, subtraction and
division of two numbers using pointers

#include<iostream>
using namespace std;
main()

{

int x, y, *p, *q, product, subtract, div;

cout<<"Enter any number:";

cin>> x;

cout<< "Enter any number:";

cin>>y;

p=&x;

q=&y;

product = *p * *q;

subtract = *p - *q;

div=*p/ *q;

cout<<"\n product of entered numbers = "<< product;

cout<<"\n subtract of entered numbers = "<< subtract;

cout<<"\n division of entered numbers = "<< div;

}

The output on the screen:

Enter any number:

If you enter the number 4

Enter any number:

If you enter the number 2
product of entered numbers = 8
subtract of entered numbers =2
division of entered numbers = 2

will be outputted on the screen.

C++ program to find the greatest of two numbers
using pointers
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#include<iostream>

using namespace std;
main()

{

int X, y, *p, *q;
cout<<"Enter any integer:";
cin>> X;

cout<< "Enter any integer:";
cin>>y;

p=&x;

q=&y;

if(*p>*q)

cout<<"x is greater than y";
i

if(*q>*p)

{

cout<<"y is greater than x";

i
i

The output on the screen:
Enter any integer:
If you enter the integer 10
Enter any integer:
If you enter the integer 16
y is greater than x will be outputted on the screen.

Program 7.4

#include <iostream>
using namespace std;
int add (int x, int y)
{
return X +y;
H
main()
{
mtx,y,
cout<<"Enter any integer:";
cin>>x;
cout<<"Enter any integer:";
cin>>y;
result = add (x, y);
cout<<"sum of two integers = "<< result;
}
The output on the screen:
Enter any integer:
If you enter the integer 30
Enter any integer:
If you enter the integer 5
sum of two integers = 35 will be outputted on the
screen.
Note: No function declaration is required in C++i.e.,
the statement int add (int x, int y); is not required
(without the statement int add (int x, int y); the
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program will be successfully executed and the result
will be outputted on the screen)

int add (int x, int y) imply the function to add two
integers x and y and

{

return X +y;

+imply the body of function int add (int X, int y)

main() imply main function and

} imply the body of main function in which the
program statements:

int x, y;

cout<<"Enter any integer:";

cin>>x;

cout<<"Enter any integer:";

cin>>y;

result = add (x, y);

cout<<"sum of two integers = "<< result;

are written.

The statement int X, y; imply that we creating the
integer variables x and y.

The statements

cout<< "Enter any integer: ";

cin>>x;

cout<< "Enter any integer: ";

cin>>y;

make provision to supply the values for x and y
through the keyboard.

The statement result = add (x, y); imply function call
(i.e., we are calling the function int add (int x, int y) to
add the entered values (i.e., 30 and 5) and return the
result (i.e., 35) to the statement cout<<"sum of two
numbers= "<< result; to make provision to display the
output of the sum of two entered integers as 35 on the
screen.

If the statement int add (int x, int y); is written instead
of int add (int x, int y)

#include <iostream>

using namespace std;

int add (int x, int y);

{

return X +y;

H

main()

{

mtx,y,

cout<<"Enter any integer:";
cin>>x;

cout<<"Enter any integer:";
cin>>y;

result = add (x, y);
cout<<"sum of two integers = "<< result;
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}

Then the error is displayed on the screen.

If the statement int add (intx, inty); is written instead
of int add (int x, int y); i.e., no space is left between int
and x (and int and y)

Then the compilation error is displayed on the screen.

If the above program is rearranged:
i.e., the program

#include <iostream>

using namespace std;
main()

{

mtx,y,

cout<<"Enter any integer:";
cin>>x;

cout<<"Enter any integer:";
cin>>y;

result = add (x, y);
cout<<"sum of two numbers="<< result;
i

int add (int x, int y)

{

return X +y;

}

1s written instead of

#include <iostream>

using namespace std;

int add (int x, int y)

{

return X +y;

H

main()

!

mtx,y,

cout<<"Enter any integer:";
cin>>x;

cout<<"Enter any integer:";
cin>>y;

result = add (x, y);
cout<<"sum of two numbers= "<< result;

i.e., if the body of main function is written first and the
body of the function int add (int x, int y) is written
next

Then the compilation error is displayed on the screen.

C ++ program to print the product of two numbers
using functions

#include <iostream>
using namespace std;
int mult (int x, int y)

&5

{

return x * y;

}

main()

{

mtx,y,

cout<<"Enter any two numbers:";

cin>>x;

cin>>y;

result = mult (X, y);

cout<<"product of two numbers=" << result;

}

The output on the screen:

Enter any two numbers:

If you enter the two numbers 3 and 50

product of two numbers = 150 will be outputted on the
screen.

C ++ program to print the greatest of two numbers
using functions

#include <iostream>

using namespace std;

int max (int x, int y)

{

if(x>y)

return X;

if(y>x)

return y;

H

main()

{

mtx,y,

cout<<"Enter any integer: ";

cin>>x;

cout<<"Enter any integer: ";

cin>>y;

result = max (x, y)

cout<<"largest of two integers = " <<result;

}

The output on the screen:

Enter any integer:

If you enter the integer13

Enter any integer:

If you enter the integer 15
largest of two integers = 15 will be outputted on the

screen.

C++ program to print the greatest of three numbers
using functions

#include <iostream>
using namespace std;

int max (int X, int y, int z)
{

if(x>y && x>7)
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return X;

ifly>x && y> z)

return y;

if(z>x && z>y)

return z;

H

main()

!

mtx,y, z;

cout<<"Enter any integer: ";

cin>>x;

cout<<"Enter any integer: ";

cin>>y;

cout<<"Enter any integer: ";

cin>>z;

cout<<"largest of three integers =" << result;
}

The output on the screen:

Enter any integer:

If you enter the integer 3

Enter any integer:

If you enter the integer 5

Enter any integer:

If you enter the integer 10
largest of three integers = 10 will be outputted on the

screen.

C++ program to print the square of the number using
functions

#include <iostream>
using namespace std;
int square (int x)

return x*x;
}
main()
{
int X;
cout<<"Enter any integer:";
cin>>x;
result = square (X);
cout<<"square of the number =" << result);
}
The output on the screen is:
Enter any integer:
If you enter an integer 5
square of the number = 25 will be outputted on the
screen.

Program 7.5

Switch (case) allows to make decision from the
number of choices i.e., from the number of cases
For example:

#include <iostream>

86

using namespace std;
main()

{

char ch;

cout<< "Enter any character: ";
cin >> ch;
switch(ch)

{

case 'R":
cout<<"Red";
break;

case 'W'":
cout<<"White";
break;

case'Y":
cout<<"Yellow";
break;

case 'G":
cout<<"Green",;
break;

default:
cout<<"Error";
break;

i
}

The output on the screen:
Enter any character:
If you enter a character R
Red will be outputted on the screen.

switch(ch) allow to make decision from the number of
choices i.e., from the number of cases
case 'R":
case 'W"
case'Y":
case 'G":
Since we have entered the character R (which
corresponds to case 'R': )
The statement
cout<<"Red";
make provision to display the output
Red
on the screen.
Suppose you enter a character K
The output on the screen is:
Error
(Entered character K does not correspond to any of the
cases
case 'R":
case 'W"
case'Y":
case 'G":
Therefore the statements
default:
cout<<"Error"; make provision to display the output
Error
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on the screen).
If the statements
{
case 'R":
cout<<"Red";
break;
case 'W":
cout<<"White";
break;
case'Y":
cout<<"Yellow";
break;
case 'G":
cout<<"Green";
break;
default:
cout<<"Error";
break;
} are replaced by the statements
{
case 'R":
cout<<"Red";
case 'W":
cout<<"White";
case'Y":
cout<<"Yellow";
break;
case 'G":
cout<<"Green";
break;
default:
cout<<"Error";
break;
}
i.e., if the statement break; is not written after the
statements
case 'R":
cout<<"Red";

case "W"
cout<<"White";
Then the output on the screen is:
Red
White

Yellow
i.e., the output is printed till yellow even though you
have entered the character R.

Program 7.6

C ++ program to print the output

Element [0] = 16
Element [1] =18
Element [2] =20
Element [3] = 25

87

Element [4] =36
using arrays:

#include<iostream>

using namespace std;

main()

L

inti;

int num [5] = {16, 18, 20, 25, 36};

for(i=0; i<5; i++)

cout<< "Element [" <<i<<" ] ="<<numl[i] << endl;

}

The output on the screen:
Element [0] = 16
Element [1] =18
Element [2] = 20
Element [3] = 25
Element [4] = 36

Ends because of the condition i<5.

The statement int num [5] = {16, 18, 20, 25, 36};
imply that we are creating an integer array (and the
name of array is num) consisting of 5 values (i.e., 16,
18, 20, 25, 36) of the same data type int. And the
number of values between the braces { } cannot be
larger than the number of values that we declare for
the array between square brackets [ ]. Because there
are 5 integers i.e., 16, 18, 20, 25, 36 within the braces
{ }, 5 is written within the square brackets [ ]. If there
were 6 integers i.e., 16, 18, 20, 25, 36, 42 within the
braces { }, then 6 must be written within the square
brackets [ ].

Note: With the declaration int num [5], computer
creates 5 memory cells with name num[0], num[1],
num[2], num[3], num[4]. And since
int num [5] = {16, 18, 20, 25, 36};
the values 16, 18, 20, 25, 36 are stored in num[0],
num[1], num[2], num[3], num[4] respectively.
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How the execution takes its way through the for
loop statement

value of i
i=0
Is i<5 true?
Yes, print this
Element [0] =16
using the statement
cout<< "Element [" << i<<" ] ="<<numl[i] << end]l;

value of i
i=1
Is i<5 true?
Yes, print this
Element [1]= 18
using the statement
cout<< "Element [" << i<<" ] ="<<numl[i] << end];

value of i
i=2
Is i<5 true?
Yes, print this
Element [2] =20
using the statement
cout<< "Element [" << i<<" ] ="<<numl[i] << end];

value of i
i=3
Is i<5 true?
Yes, print this
Element [3] =25
using the statement
cout<< "Element [" << i<<" ] ="<<numl[i] << end];

value of i
i=4
Is i<5 true?
Yes, print this
Element [4] =36
using the statement
cout<< "Element [" << i<<" ] ="<<numl[i] << end]l;
Stop because the condition is i<S5.

Ifi<=5 i.e., if the for loop statement was
for(i=0; i<=5; i++)
Then the output on the screen is:
Element [0] =16
Element [1]= 18
Element [2] =20
Element [3] =25
Element [4] =36
Element [5] = 82
82 is the number stored in the memory i.c., any
number stored in the memory will be displayed.

38

If the statement int num [5] = {16, 18, 20, 25, 36}; is
replaced by the statement

int num [i] = {16, 18, 20, 25, 36};
Then the compilation will be displayed on the screen
because there are 5 elements within the braces {} not i
elements.

Suppose the statement cout<< "Element [" <<i<<" | =
"<< num[i]<< endl; is replaced by the statement
cout<< "Element [" <<i<<" ] = "<< num[0]<< endl;

Then the output on the screen:

Element [0] =16

Element [1]= 16

Element [2] =16

Element [3] =16

Element [4] = 16

Suppose the statement cout<< "Element [" << i <<" ]
= "<<num[i]<< endl; is replaced by the statement
cout<< "Element [" << i<<" ] = "<<num[1]<< end];

The output on the screen:

Element [0] = 18

Element [1]= 18

Element [2] = 18

Element [3] =18

Element [4] = 18

Suppose the statement cout<< "Element [" <<i<<" | =
"<< num[i]<< endl; is replaced by the statement
cout<< "Element [" <<i<<" ] = "<< num[2]<< end];

i.e., num[2] corresponds to the output:

Element [0] =20

Element [1] =20

Element [2] =20

Element [3] =20

Element [4] =20

Suppose the statement cout<< "Element [" <<i<<" | =
"<< num[i]<< endl; is replaced by the statement
cout<< "Element [" <<i<<" ] = "<<num[3]<< endl;

i.e., num[3] corresponds to the output:

Element [0] =25

Element [1] =25

Element [2] =25

Element [3] =25

Element [4] =25

Suppose the statement cout<< "Element [" <<i<<" ] =
"<< num[i]<< endl; is replaced by the statement
cout<< "Element [" << i<<" ] =" << num[4]<< end];

i.e., num[4] corresponds to the output:

Element [0] = 36

Element [1] =36

Element [2] = 36

Element [3] =36
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Element [4] =36
Note:

(a) C++ program to print the sum of the elements in
array.

#include<iostream>
using namespace std;
main()
{
int i, sum = 0;
int num [5] = {16, 18, 20, 25, 36};
for(i=0; i<5; i++)
sum = sum + num[i];
cout<<"Sum of the Elements in the array = " << sum;
}
The output on the screen:
Sum of the Elements in the array = 115
e, 16 +18+20+25+36=115

How the Execution takes its way through the for
loop statement

value of i
i=0 (sum = 0 because the sum is initialized to 0 in the
statement int i, sum = 0;)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[0] =0 +16 =16
value of i
i=1 (now the sum = 16)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[1] =16 +18 =34

value of i
i=2 (now the sum = 34)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[2] = 34 +20 =54

value of i
i=3 (now the sum = 54)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[3] = 54 +25 =79

value of i
i=5 (now the sum = 79)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[5] =79 + 36 =115
stops because the condition is i<5

89

The cout statement i.e., cout<<"Sum of the Elements
in the array = " << sum; make provision to display the
output:

Sum of the Elements in the array = 115
on the screen.

If the statement
int i, sum = 0; is replaced by int i, sum = 1;
Then The output on the screen:

Sum of the Elements in the array = 116
(wrong result because the sum of 5 elements in the
array is 115).

(b) C ++ program to print the average of the elements
in array

#include<iostream>
using namespace std;
main()
{
int i, avg, sum = 0;
int num [5] = {16, 18, 20, 25, 36};
for(i=0; i<5; i++)
sum = sum + num[i];
avg = sum/5;
cout<<"Sum of the Elements in the array = " << sum;
cout<<"average of the Elements in the array =" <<
avg;
}
The output on the screen:
Sum of the Elements in the array = 115
average of the elements in the array = 23

What will be the output of the following program:

#include<iostream>

using namespace std;

main()

{

inta, b, c;

a=3;

b=7,

c=a]|b;

cout<< " the value of c =" <<c¢;

}

Answer: 7
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Sinceb=7
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0x8+1x4+1x2+1x1=7
alb=7
What is the output of the following program:

#include<iostream>

using namespace std;

main()

{

inta, b, c;

a=3;

b=7,

c=a&b;

cout<< " the value of c =" <<;

}

Answer: 5

22 [ 22 ]2t | 2°

Sincea=15
2 [ 22 [2']2°
8 211
0 1 0] 1
Sinceb=7

22 [ 22 ]2M] 2°
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Lo [r[1]1]

& denote bit wise and operator
Whereas && denote logical and operator

a&b
ol 1]o0]1
ol 1 ]1]1
o] 1 ]1]1
2212220 [ 2°
sl 4211
ol 1]o0]1
o] 1|11
ol 1]o0]1

O0x8+1x4+0x2+1x1=35

a&b=5
Note:
Bitwise OR table
Hint: addition
a b ab
0 1 1
1 0 1
1 1 1
0 0 0
Bitwise AND table
Hint: multiplication
a b a&b
0 1 0
1 0 0
1 1 1
0 0 0
XOR table
a b a*b
0 1 1
1 0 1
1 1 0
0 0 0

What will be the output of the following C program:

#include <stdio.h>

main()

f
1

inta, b, c;
a=2;
b=3;
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c=~(a”"b);

printf("value of ¢ = %d", c);

H

Answer: ?

Note:

~ denote bit wise negation operator

Negation truth table
a|b|a*b|~(a”"b)
0]1]1 0
0[]0]1 0
1[1]0 1
0[1]0 1

Negation of a * b means inverse of a " b i.e., if the
value of a * b is 1 then the negation ofa * b (i.e., ~ (a"
b)) is 0 and if the value of a * b is 0 then the negation
ofa”b(ie.,~(@"b))is 1.

What is the mistake in the following programs:

#include<iostream>

using namespace std;

main()

{

inta, b, c;

a=8;

b=7,

c=allb;

cout<< " the value of c =" <<¢;

}

#include <iostream>
using namespace std;
int main()

{
cout << "\n Hello World" << endl;

cout << "\n Hello World" << endl;
cout << "\n Hello World" << endl;
return 0;

}

Note: there is no mistake in the second program-- the
output of the second program is:

Hello World

Hello World

Hello World
Program 7.7

C++ program to print the output:
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Name of the book = B
Price of the book = 135.00
Number of pages = 300
Edition = 8
using structures

#include<iostream>
using namespace std;
main()

struct book {
char name;
float price;
int pages;
int edition;
15
struct book bl= {'B', 135.00, 300, 8};
cout<<"Name of the book = "<< bl.name<< end],;
cout<<"Price of the book = "<< b1.price<<end],;
cout<<"Number of pages = "<< bl.pages<<end];
cout<<"Edition of the book = "<< bl.edition<< endl;
}
The output on the screen:
Name of the book = B
Price of the book = 135.00
Number of pages = 300
Edition of the book = 8§

The statement
struct book {

char name;

float price;

int pages;

int edition;
}; imply the structure definition i.e., we are defining a
structure (and the data type name of the structure is
book) and it consists of elements: name (which is of
data type char), price (which is of data type float),
pages (which is of data type int), edition (which is of
data type int) — which are placed within the body of
the structure.

The statement

struct book bl;
imply the structure variable declaration (where bl
denote the structure variable)

Why structure variable bl is declared or defined?

In order to assign the values to the elements within the
body of the structure, each element must be linked
with structure variable with dot operator or period
operator or member accessibility operator. For
example: name is the element which must be linked
with structure variable bl with dot operator to assign a
value B to the element “name”.
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The cout statement
cout<<"Name of the book = "<< bl.name<< end],;
make provision to print the output on the screen:
Name of the book = B
on the screen.

Similarly,
The statement
cout<<"Price of the book = "<< b1l.price<<end],;
make provision to print the output:
Price of the book = 135.00
on the screen.

The statement
cout<<"Number of pages = "<< bl.pages<<end]l;
make provision to print the output:
Number of pages = 300
on the screen.

The statement
cout<<"Edition of the book = "<< bl.edition<< endl;
make provision to print the output:
Edition of the book = 8
on the screen.

What will be output of the following program?
#include<iostream>

using namespace std;
struct book {

char name;
float price;
int pages;
int edition;

15

main()

struct book bl;

bl.name ="'C'";

bl.price = 135.00;

bl.pages =300;

bl.edition = §;

cout<<"Name of the book = bulgarian " << bl.name
<<endl;

cout<<"\n Price of the book =" << bl.price;
cout<<"\n Number of pages = " << bl.pages<<end],;
cout<< "\n Edition of the book = "<< bl.edition;

}

What will be the output of the following program:
#include <iostream>

using namespace std;
main()
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intF, m, a;

m=2;

a=3;

F=m*a;

cout << "force applied to the mass =" << F << "\t
Newton" << endl;

}

Answer:
force applied to the mass = 6 Newton

Examine the following program and write the
output:

#include <iostream>

#include<cmath>

using namespace std;

main()

{

cout<<" \n E=mec squared Einstein's famous equation
that gave birth to the atom bomb and heralded a new
world of atomic physics"<<endl;

cout<<"\n "<<endl;

cout<<"\n E = energy m = mass ¢ = speed of light in
vacuum'"<<endl;

cout<<"\n As we know c squared is huge so if you
convert a small amount of mass you'll get a
tremendous amount of energy" <<endl;

cout<<" \n For example if you convert 1kg of mass
you'll get energy of "<<endl;

long int E, m, c;

m=1;

¢=300000000;

E=m*c*c;

cout<<"\n "<< E << " joules "<<endl;

cout<<"n address of Energy E in the computer
memory =" <<&E <<endl;

cout<<"\n address of Energy m in the computer
memory =" <<&m <<end]l;

cout<<"\n address of Energy c in the computer
memory =" <<&c <<end];

intb, z, a;

b = sizeof(E);

z = sizeof(m);

a = sizeof(z);

cout<<"\n space occupied by E in the computer
memory = "<< b <<"bytes"<< end];

cout<<"\n space occupied by m in the computer
memory = "<< z <<"bytes"<< endl;

cout<<"\n space occupied by c in the computer
memory = "<< a <<"bytes"<< endl;

cout<<" \n Suppose ¢ would have been 3x10 to the
power of -8 meter per second then For 1 kg of mass E
=9 x10 to the power of -16 joules"<< endl;
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cout<<" \n hence thousands and thousands of
hydrogen atoms in the sun would have to burn up to
release 4 x 10 to the power of 26 joules of energy per
second in the form of radiation"<< endl;

int i;

for(i=0; i<5;i++)

cout<<" \n Therefore sun would have ceased "<< endl;
cout<<"to form black hole even before an ooze of
organic molecules would react and built earliest cells
and then advance to a wide variety of one celled
organisms and evolve through a highly sophisticated
form of life to primitive mammals"<<endl;

long int v;

v=300000000;

¢=300000000;

if (v==c)

cout<<" \n rest mass of the photon is zero because
light travels at the speed of light"<<endl;

else

cout<<" \n Albert Einstein’s special theory of
relativity has to be rewritten"<< endl;

nt El;

E1=2;

if (isalpha(E1))

cout<<"\n Einstein’s equation does not hold good"<<
endl;

else

cout<<"\n Einstein’s equation holds good because
light has zero rest mass"<<endl;

cout<<"\n masses of the individual substances are 16
\t 18\t 19 \t 20\t 21\t kilograms" << endl;

int j, sum = 0;

int num [5] = {16, 18, 19, 20, 21};

for(j=0; j<5; j++)

sum = sum + num [j];

cout<<"\n sum of the masses of the individual
substances =" << sum<< endl;

cout<<"\n sum of the energies of the individual
substances =" << sum * 300000000 * 300000000 <<
endl;

cout<< "\n average energy = " << sum/ 5<<endl;
cout<<"\n "<< endl;

cout<<"\n "<< endl;

intp, q, 1;

p=0;

Q=3

cout<< "\n expected energy = " << p << "multiplied
by ten to the power of minus 16 joules calculated
using Einstein equation"<< endl;

cout<< "\n experimental energy =" << q <<
"multiplied by ten to the power of minus 16 joules
calculated using Einstein equation"<< endl;

= q-p;

cout<< "n difference between experimental energy
and expected energy ="<<r << " multiplied by ten to
the power of minus 16 joules"<< endl;
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cout<<"\n absolute value of the difference between
experimental energy and expected energy
="<<abs(r)<<"multiplied by ten to the power of minus
16 joules" << endl;

char k;

char einstein [10] ={'¢', 'm
for(k=0; k<10; k++)
cout<<"\n Einstein["<<einstein [k]<<"] =" <<einstein
[k] <<endl;

int s;

cout<<"\n Hey! Einstein may not be wrong please
repeat the experiment"<<endl;

for(s=1; s<3; s++)

cout<<"\n *";

cout<<"\p FHAAH N

cout<<"\n **Albert Einstein** ";

cout<<"\n **e= mc squared** ";

cout<<"\p FHAAEN

double EP, h, f;

=2;

h=pow((6.625), -34);

EP= h*f;

cout<<"n energy calculated using the Planck equation
=" << EP <<endl;

if (E==EP)

cout<<"\n hf cannot be equivalent to mc squared"<<
endl;

if (E>EP)

cout<<"\n hf can be equivalent to mc squared"<< endl;
if (E<EP)

cout<<"\n Einstein and Planck equation cannot be
equalized"<<endl;

cout<<"\n "<<endl,

cout<<"\n "<<endl,

cout<<"\n for more details please refer the book
"<<endl;

struct book {

char name;

float price;

int pages;

int edition;

¥

struct book b1;

bl.name ='E';

bl.price = 135.00;

bl.pages =300;

bl.edition = §;

cout<<"\n Name of the book =
"<<bl.name<<"insteinian physics" << endl;
cout<<"\n Price of the book =" << bl.price << endl;
cout<< "\n Number of pages =" << bl.pages<< endl;
cout<<"n Edition of the book = "<<bl.edition<<" th

edition"<< endl;
Cout<<"*************************************

l’ 'C', vsl’ qu’ 'u', ’a', vrl’ ’e', vdl};

********\n" .
s
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COUL sk sk sk ok ook sk sk bbb sk ook ook ok ok ook
ok gFkEA\ .
\n";

cout<<" According to the Albert Einstein’s law of
variation of mass with velocity: \n";

cout<<" M =m0 / sqrt ((1- (u/c) squared) \n ";
cout<<" M = mass of the moving body \t m0 = rest
mass of the body \t u= velocity of the body \t c= speed
of light in vacuum\n ";

{

double M, mO;

long int u, c, b;

m0 = 0.999;

u = 200000000;

¢ = 300000000,

b=u/c*u/c;

M =m0/ sqrt (1 - b);

cout<<" \n Mass of the moving body = "<< M<<end];
if (M==m0 || M<m0)

cout<<"\n body is at rest or the body is moving with
nonrelativistic speed"<<endl;

else

cout<<" \n body is moving with relativistic
speed"<<end];

H

H

Apple 1 Computr - 1976
IX
Java

Java is a high level programming language conceived
by James Gosling, Patrick Naughton, Chris Warth, Ed
Frank, and Mike Sheridan at Sun Microsystems, Inc.
in 1991 to create programs to control consumer
electronics (which is now a subsidiary of Oracle
Corporation) and released in 1995, used in internet
programming, mobile devices, games, e-business
solutions etc., because of its reliability, high
performance, simplicity and easy to use and quick to
learn and rigid versus extensibility.

Process of Java program execution: A Java program:
public class HelloWorld {
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public static void main(String [] args) {
System.out.println("Hello, World!");
H
} 1is written in notepad or text pad or java editor is
called the source program (Unlike C & C++ language,
java is a platform independent language because java
program can be written in notepad or text pad or java
editor and executed) and this source program is saved
as HelloWorld .java (because the class name is public
class HelloWorld {} the source file should be named
as HelloWorld. java) and sent to the java compiler
(i.e., javac compiler) where the source program is
compiled (i.e., the program is entirely read and
translated into Java byte codes (but not into machine
language)). If the javac compiler finds any error
during compilation, it provides information about the
error to the user. The programmer has to review code
and check for the solution. And if there are no errors
the translated program (i.e., java byte codes -- a highly
optimized set of instructions) is stored in computers
main memory as HelloWorld.class and since the java
byte codes cannot be trusted to be correct—therefore
before execution they are verified and converted to
machine level language i.e., machine code sequence of
0’s and 1’s by Java run-time system, which is called
the Java Virtual Machine (JVM) and is executed by a
Java interpreter and

Hello, World!
is displayed on the screen.
public class HelloWorld imply class and

{

}+ imply the body of the class (Here: the curly brace *{’
imply the beginning of the class and the curly brace
‘}” imply the end of the class) within which the main
method

public static void main(String [] args)

{

} is written.

public static void main(String [] args) imply main
method (a collection of statements or methods like
System.out.println( ) that are grouped together to
perform an operation) and

{

}+ imply the body of the main method (Here: the curly

brace “{’ imply the beginning of the main method and

the curly brace ‘}’ imply the end of the main method)

within which the program statements i.e.,
System.out.println("Hello, World!");

is written and executed (i.e., main method in java

functions like main function main () in C and C++).

If the statement public class HelloWorld is replaced by

the statement public class sample i.e., if the above

program is rewritten as:

public class sample {
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public static void main(String [] args) {
System.out.println("Hello, World!");

i
}

Then the error will be displayed on the screen because
the program written in notepad or text pad or java
editor is saved as HelloWorld.java not as sample.java.
If we want to write the statement public class sample
instead of the statement public class HelloWorld, then
we have to save the program written in notepad or in
java editor as samplejava or but not as
HelloWorld.java. As said earlier, like C & C++, Java
is not platform dependent because java program can
be written in notepad/ text pad or java editor and can
be executed (whereas C & C++ program can only be
written in C & C++ editor and can be executed). And
like C & C++, Java is also a case sensitive language
i.e., capital letters (or upper case letters) must be
avoided to prevent the display of error on the screen
(For example: If the statement PUBLIC static void
main(String [] args) is written instead of the statement
public static void main(String [] args) or the statement
Public class HelloWorld is written instead of public
class HelloWorld, compilation Error will be displayed
on the screen). And if we forget to end each program
statement within the body of main method with a
semicolon (;), Error will be displayed on the screen
ie, if we forget to end the statement
System.out.println("Hello, World!") with a semicolon
(;), Error will be displayed on the screen. After the
compilation of the source program, the translated (or
the complied) program is stored in the computer’s
memory as object file and the program is executed.
The program begins its execution with the method
public static void main (String [] args) (which is called
the main method -- the entry point of the program
execution). If a program begins its execution with
main method, it takes the control of the computer from
the operating system. And after the complete
execution of the program, the execution is terminated
and the main method returns back the control to the
operating system.
Semicolon: program is a set of instructions and each
instruction (or each statement) is ended by a
semicolon. Like in an English paragraph each sentence
is ended by a full stop which tells that one sentence
ends and another begins, semicolon implies that one
instruction (or statement) ends and another begins.
System.out.println (" ") — method which displays the
statement enclosed by the double quotation marks with
the parenthesis of System.out.println i.e., displays the
output:

Hello, World!
on the screen.
Note: if “ ” is used instead of " ", Error will be
displayed on the screen
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The statement System.out.println("Hello, World!");
will not display any error on the screen.

The statement System.out.println(“Hello, World!”);
will display error on the screen.

Even though the statement System.out.print("Hello,
World!"); is written instead of the statement
System.out.println("Hello, World!"); i.e., instead of
println only print is used — no compilation error will
be displayed on the screen i.e., Hello, World! will be
outputted on the screen without display of any
compilation error on the screen.

If the word args in the statement public static void
main(String [] args) is replaced by another word say
jamesgosling or java

i.e., the above program is rewritten as:

public class HelloWorld

{

public static void main(String [] jamesgosling)

{
System.out.println("Hello, World!");

}

H
or
public class HelloWorld {
public static void main (String [] java) {
System.out.println("Hello, World!");

i
i

No compilation error will be displayed on the screen
i.e., Hello, World! will be outputted on the screen
without display of any error on the screen.
If the statement
public static void main(String [] args)
or
public static void main(String [] jamesgosling)
or
public static void main(String [] java)
is replaced by the statement public static void
main(String []) -- Then the error is displayed on the
screen. Because no word is written after String [] —
any word say args or argv or java or jamesgosling
should be written after string[] to prevent the display
of error on the screen.
Note: Most Java programmers prefer args and argv
i.e., the statements
public static void main(String [] args) and public static
void main(String [] argv) are preferred.
If the statement public static void main (String []
jamesgosling) is replaced by the statement public
static void main (String [] james gosling) i.e., space is
left between the words james and gosling. Then the
compilation error will be displayed on the screen.
jamesgosling — no error.
james gosling — error.
Similarly, if the space is left between the words Hello
and World i.e., if the statement public class Hello
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World is written instead of the statement public class
HelloWorld. Then the compilation error will be
displayed on the screen.

Note: All the programs written in java editor is saved
as HelloWorld.java and executed — hence public class
HelloWorld corresponds to all programs.

o
=i

.‘ %{E 'g,"”TT'“r‘TT'FJFI

The IBM PC
Program 7.8

Java program to print the word “hello Bill Gates” on
screen

public class HelloWorld {
public static void main (String [] args) {
System.out.println("hello Bill Gates");

H
}
The output on the screen:
hello Bill Gates
Program 7.9

ava program to print the wor ello silicon
J t t th d “k***hello sil
city™***” on screen

public class HelloWorld {

public static void main(String [] args) {
System.out.println(" ****hello silicon city**** ");
H

}

The output on the screen:
****hello silicon city****
Program 8.0

Java program to print

Fokxkk
Fokkkk
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Fokkkk
Fokxkk

on screen

public class HelloWorld {

public static void main(String [] args) {
System.out.println("\n * ");
System.out.println("\n ***** ),
System.out.println("\n ***** ),
System.out.println("\n ***** )
System.out.println("\n ***** ),

H

}

The output on the screen:

sk

stk okoskok
stk okokok
stk okokok
stk okoskok

If new line \n is not included in the above program

then the output on the screen is:
sk ok st sk sk sk o ok sk ok st st sk st skosk sk ook

Write a program to print the following outputs:

(©)

*kkk

**jgyat*
*kxk

(b)

sk ok st sk sk sk ook sk ok ke stk ok
% %
* Hello World! *
% %
sk ok st sk sk sk ook sk ok ok stk ok

(©)

Braces come in pairs!
Comments come in pairs!
All statements end with a semicolon!
Spaces are optional!
Must have a main method!
java is done mostly in lowercase. Like C & C++ it’s
also a case-sensitive language

Answers:

public class HelloWorld {

public static void main (String [] args) {
System.out.println("\n * ");
System.out.println("\n **** ");
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System.out.println("Mn *#**#xEE my
System.out.println("\n **** ");
System.out.println("\n * ");

H

H

public class HelloWorld {

public static void main (String [] args) {
System.out.println(""n ###ssssssstkesk .
System.out.println("\n * * ");
System.out.println("\n * Hello World! * ");
System.out.println("\n * * ");
System.out.println(""n ###sssdssessk .
H

H

public class HelloWorld {

public static void main (String [] args) {
System.out.println("\n Braces come in pairs!");
System.out.println("\n Comments come in pairs!");
System.out.println("\n All statements end with a
semicolon!");

System.out.println("\n Spaces are optional!™);
System.out.println("\n Must have a main method!");
System.out.println("\n java is done mostly in
lowercase. Like C & C++ it’s also a case-sensitive
language");

H

H

Program 8.1
Java program to find the area of the circle

public class HelloWorld {

public static void main (String [] args) {

intr, area;

r=2;

area=4*3.14*r *r,

System.out.println("The area of the circle =" + area);
H

}

The output on the screen:
The area of the circle = 50

int means the integer data type.
Note: An integer is a whole number — no fractions,
decimal parts, or funny stuff.
The statement

int r, area; imply that we are creating the integer

variables r, area.
The statements
r=2;
area=4*3.14*r *r,

imply that we are assigning the values to the created
variables (i.e., we are assigning the value 2 for r and 4
*3.14 * r * r for area).

Comma in the statement int r, area; imply variable
separator.
If multiplication sign x is used instead of
multiplication operator * i.e.,
area=4x3.14 X1 xr;
then the compilation error is displayed on the screen.
In C language, the statement
printf("The area of the circle = %d ", area);
make the provision to print the output on the screen.
In C++ language, the statement
cout<< "The area of the circle =" << area;
make the provision to print the output on the screen.
whereas in the Java language, the statement
System.out.println("The area of the circle =" + area);
make the provision to print the output on the screen.
In the statement System.out.println("The area of the
circle =" + area);
There are two strings:
1. The area of the circle =
2. area
plus operator ) functions as the
concatenation operator (concatenation means
connecting two statements to produce a single
statement) — which (here) concatenates the string “The
area of the circle = ” and the string “area (which is 4 *
3.14 * r * r (=50 since r = 2))” -- producing a String
statement
The area of the circle = 50 which is displayed on the
screen as the result.

If the statement System.out.println("The area of the
circle = " area); is written instead of the statement
System.out.println("The area of the circle = " + area);
i.e., plus sign is omitted. Then the compilation error
will be displayed on the screen.
(Like in C and C++)
If the multiplication sign X% is used instead of
multiplication operator * i.e.,

The statement area =4 x 3.14 X r X r; is written

instead of area=4 * 3.14 *r *r

then the compilation error will be displayed on the
screen.
The area of the circle is = 50. 24 (for r = 2) but The
area of the circle = 50 is displayed on the screen
because the data type int is used instead of data type
float.
If the data type float is used instead of int i.e., the
above program is rewritten as:
public class HelloWorld{
public static void main(String [] args) {
float r;
r=2;
area=4*3.14 *r *r,
System.out.println("The area of the circle =" + area);
H
H
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Then the output on the screen is:
The area of the circle = 50.24

If you write 4 * 3.14 * r ~ 2; instead of 4 * 3.14 * r * 1,
(where r * 2 — 1 to the power of 2 or r square), then
error is displayed on the screen because unlike other
high level languages — there is no operator for
performing exponentiation operation i.e., (like in C
and C++) there is no operator for performing r * 2
operation so the statement 4 * 3.14 * r ~ 2; is invalid.
Even though if we write ARGS instead of args i.e.,
even though if we express args in capital letter, No
error is displayed on the screen.

public static void main(String [] ARGS) — no error is

displayed on the screen.

Note:
In

public class HelloWorld
HelloWorld is the name of the file within the source
program is saved. public class HelloWorld because the
source program is saved in the file named
HelloWorld.java.

Program 8.1
Java program to find the circumference of the circle

public class HelloWorld {

public static void main (String [] args) {

float r, circumference;

r=2;

circumference = 3.14 *r * r;

System.out.println("The circumference of the circle =
" + circumference);

H

}

The output on the screen is:
The circumference of the circle = 12.56
What will be the output of the following programs:

public class HelloWorld {

public static void main (String [] args) {

int 1, b, area;

1=2;

b=2.5;

area = 1*b;

System.out.println("The area of the rectangle =" +
area);

H

H

public class HelloWorld {

public static void main (String [] args) {
inta, b, c;

a=3;

b=3;
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c=3;

if (a+b<c)||(b+c<a)l (a=b && b==c))
System.out.println(" the triangle is equilateral");
else

System.out.println(" the triangle is not possible");
H

H

What is the mistake in the following program:

public class HelloWorld {

public static void main (String [] argv) {

float I, b, area, volume;

1=2;

b=2.5;

h=2.9

area = 1*b;

volume = 1*b*h;

System.out.println("The volume of the rectangle =" +
area);

}

“Shut up and code.”
ANONYMOUS - NOTICE ON THE OFFICE WALL
OF AN INDUSTRIAL SOFTWARE MANAGER,
1970

Program 8.2

Java program to convert the temperature in Celsius to
Fahrenheit

public class HelloWorld {

public static void main(String [] args){

float C, F;

C=38.5;

F=9*C/5 +32;

System.out.println("temperature in Fahrenheit=" +F);
H

}

The output on the screen:
temperature in Fahrenheit= 101.3
Note:

Program I:

public class HelloWorld
{

public static void main(String [] args)

{

int a, b, sum;

a=1;

b=2;

sum=a+b;

System.out.println("the sum of a and b ="+ sum);

}
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}

The output on the screen:
the sum ofaand b=3

If you want to supply the values for a and b through
the key board, then we have to include the statements:
import java.util.Scanner;
Scanner scan = new Scanner(System.in);
and replace the statements
a=1;
b=2;
by the statements
System.out.print("Enter any two Numbers: ");
a = scan.nextInt();
b = scan.nextInt();
i.e., the program should be rewritten as:

import java.util.Scanner;

public class HelloWorld

{

public static void main(String [] args) {

int a, b, sum;

Scanner scan = new Scanner(System.in);
System.out.print("Enter any two Numbers: ");
a = scan.nextInt();

b = scan.nextInt();

sum=a+b;

System.out.println("the sum of a and b =" + sum);
H

}

The output on the screen:

Enter any two Numbers:

If you enter two numbers 2 and 3

the sum of a and b = 5 will be outputted on the screen

Program II:

public class HelloWorld
{
public static void main(String [] args) {
float x;
x =233;
System.out.println(" square root of a number =
Math.sqrt(x));
H
}

The output on the screen:
square root of a number = 15.264

" o4

If you want to supply the value for x through the key
board, then we have to include the statements:
import java.util.Scanner;
Scanner scan = new Scanner(System.in);
and replace the statement
x =233;
by the statements
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System.out.print("Enter any Number: ");
x = scan.nextFloat();
i.e., the program should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {
int X;

Scanner scan = new Scanner(System.in);
System.out.print("Enter any Number: ");
x = scan.nextFloat();
System.out.println(" square root of a number =
Math.sqrt(x));

H

}

The output on the screen:
Enter any Number:
If you enter the number 233
square root of a number = 15.264337522 will be
outputted on the screen.

" o4

Program III:

public class HelloWorld
{
public static void main(String [] args) {
double x;
x =233;
System.out.println(" square root of a number =
Math.sqrt(x));
H
}

The output on the screen:
square root of a number = 15.264337522473747

" o4

If you want to supply the value for x through the key
board, then we have to include the statements:
import java.util.Scanner;

Scanner scan = new Scanner(System.in);

and replace the statement
x =233;

by the statements

System.out.print("Enter any Number: ");

x = scan.nextDouble();

i.e., the program should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

double x;

Scanner scan = new Scanner(System.in);
System.out.print("Enter any Number: ");

x = scan.nextDouble();

System.out.println(" square root of a number =
Math.sqrt(x));

H

" o4
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}

The output on the screen:
Enter any Number:
If you enter the number 233
square root of a number = 15.264337522473747 will
be outputted on the screen.

Program IV:

public class HelloWorld {

public static void main(String[] args) {
char c;

c="A"

System.out.println(""ch="+ c);

H

}

The output on the screen:
ch=A

If you want to supply the value for ¢ through the key
board, then we have to include the statements:
import java.util.Scanner;
Scanner scan = new Scanner(System.in);
and replace the statement
c="A

by the statements

System.out.print("Enter a character:");

¢ = (char)System.in.read();

i.e., the program should be rewritten as:

public class HelloWorld {
public static void main(String[] args) throws
Exception {
char c;
System.out.print("Enter a character:");
¢ = (char)System.in.read();
System.out.println(""ch= "+ c);
H
}

The output on the screen:
Enter a character:
If you enter the character K
ch= K will be outputted on the screen.

Note: Exception is a problem that arises during the
execution of a program. When an exception occurs,
program abnormally terminates and disrupts—throws
Exception should be written after the statement public
static void main(String[] args) so that the exceptions
are thrown to the operating system to handle and the
program will be successfully executed and the output
will be displayed on the screen.

Program V:

import java.util.Scanner;

100

public class HelloWorld {

public static void main(String [] args) {

String m;

Scanner in = new Scanner(System.in);
System.out.print("Enter the word: ");

m = in.nextLine();

System.out.println(" the word you entered =" + m);
H

}

The output on the screen:
Enter the word:
If you enter the word dog
the word you entered = dog will be outputted on the
screen.

Note:
If the statement

m = scan.nextLine(); is written instead of

m = in.nextLine();
Then we have to replace the statement
Scanner in = new Scanner(System.in);

by the statement

Scanner scan = new Scanner(System.in);
Otherwise compilation error will be displayed on the
screen.

What is the mistake in the following program:

public class HelloWorld

{

static public void main(String args []) {

float x;

X =233;

System.out.println(" cube root of a number =" +
Math.cbrt(x));

H
}

Answer:

There is no mistake in the above program. The
statement public static void main(String[] args) can
also be written as
static public void main(String args [])
The output on the screen is:
cube root of a number = 6.1534494936636825

Program 8.3
Java program to find the product of two numbers.

public class HelloWorld {

public static void main(String [] args) {
int a, b, product;

a=1;

b=2;



Report and Opinion 2016;8(5)

http://www.sciencepub.net/report

product = a * b;

System.out.println("the product of a and b = " +
product);

h

}

The output on the screen:
the sum of a and b =2

If you want to supply the values for a and b through
the key board, then we have to include the statements:
import java.util.Scanner;
Scanner scan = new Scanner(System.in);
and replace the statements
a=1;
b=2;
by the statements
System.out.print("Enter any two Numbers: ");
a = scan.nextInt();
b = scan.nextInt();
i.e., the program should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int a, b, product;

Scanner scan = new Scanner(System.in);
System.out.print("Enter any two Numbers: ");
a = scan.nextInt();

b = scan.nextInt();

product = a * b;

System.out.println("the product of a and b =
product);

H

}

The output on the screen:
Enter any two Numbers:
If you enter two numbers 6 and 3
the product of a and b = 18 will be outputted on the
screen

"o

If you want to assign the floating point values for a &
b, then the statement int a, b, sum; should be replaced
by the statement float a, b, sum;
and the statements
a = scan.nextInt();
b = scan.nextInt();
should be replaced by the statements
a = scan.nextFloat();
b = scan.nextFloat();

i.e., the above program should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {
float a, b, product;
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Scanner scan = new Scanner(System.in);
System.out.print("Enter any two Numbers: ");

a = scan.nextFloat();

b = scan.nextFloat();

product =a * b;

System.out.println("the product of a and b = " +
product);

H

}

The output on the screen:

Enter any two Numbers:

If you enter two floating point values 2.9 and 3.6

the product of a and b = 10.44 will be outputted on the
screen.

float is used instead of int because a and b are assigned
fractional values (i.e., 2.9 and 3.6) if int is used instead
of float then the result will not be clearly outputted
i.e., instead of 10.44 the computer displays only 10 (as
said earlier).

If the statement System.out.println("the product of a
and b ="+ product); is replaced by the statement
System.out.println(a + "* " + b + " =" + product);
Then the output on the screen is:
2.9*3.6=10.44

Note: The word public in public class HelloWorld
implies that the program or the data within the
program (such as methods, variables etc.) can be
accessed directly by an external java program.

If replace the word public by private i.e., private class
HelloWorld is written instead of public class
HelloWorld -- then the program or the data within the
program (such as methods, variables etc.) cannot be
accessed directly by an external program.

If you insert a value 23 for a and 32 for b, then as
said earlier wrong result or compilation error will be
flagged on the screen.
a=2"3
b=372; — ERROR
a=2% 2%2
b=3*3; — Result will be outputted on the screen i.c.,
the product of a and b= 72
If you want to insert a 10 digit number for aand b i.e.,
a=1000000000
b=3000000000, then the statement
int a, b, product; should be replaced by the statement
long int a, b, product;
ie.,
public class HelloWorld {
public static void main(String [] args){
long int a, b, product;
a=1000000000;
b=2000000000;
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product = a * b;

System.out.println("the product of a and b = " +
product);

h

}

The output on the screen:
the product of a and b =3000000000000000000

“Code doesn't exist until it's checked into source
control.”

:JEFF ATWOOD
Did you know that

Harvard MBA candidate Dan Bricklin and
programmer Bob Frankston developed VisiCalc, the
program that turned the personal computer into a
business machine.

What will be the output of the following program:

public class HelloWorld {

static public void main(String args []) {

float x;

X =2;

System.out.println(" square of a number = " +
Math.pow((x), 2));

H

H

Answer:
square of a number = 4

Program 8.4
Java program to find the square of a number

public class HelloWorld {

public static void main(String [] args){

int a, b;

a=2;

b=a*a;

System.out.println("the square of a =" + b);
H

}

The output on the screen:
the square of a =4

If you want to supply the value for a through the key
board, then we have to include the statements:
import java.util.Scanner;
Scanner scan = new Scanner(System.in);
and replace the statement
a=2;
by the statements

System.out.print("Enter any Number: ");
a = scan.nextInt();

i.e., the program should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {
int a, b;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any Number: ");
a = scan.nextInt();

b=a*a;

System.out.println("the square of a =" + b);
H

i

The output on the screen:
Enter any number:
If you enter a number 3
the square of a = 9 will be outputted on the screen.

Note:

If scan.nextint() is written instead of scan.nextInt()
public static void main(string [] args); is written
instead of public static void main(String [] args)
System.out.println(the square of a = + b); is written
instead of System.out.println("the square of a =" + b);
Then the compilation error will be displayed on the
screen.

Program 8.5

Java program to find the greatest of two numbers
using

(a) if - if statement

(b) if - else statement

The syntax of if - if statement is:

if (this condition is true)

{
print  this  statement using the  method
System.out.println( );
if (this condition is true)
{
print  this  statement using the  method
System.out.println( );
H
(a)

public class HelloWorld {
public static void main(String [] args){
int a, b;
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a=2;
b=3;
if(a>b)
{

System.out.println("a is greater than b");

}

if(b>a)

{

System.out.println("b is greater than a");
}

H

i

The output on the screen:
b is greater than a

(a>b) and (b>a) are the conditions and if the condition
(a>b) is true, then the statement

System.out.println("a is greater than b");
H
make provision to print the output:
a is greater than b
and if the condition (a> b) is not obeyed and the
condition (b>a) is true, then the statement

{

System.out.println("b is greater than a");
H
make provision to print the output:
b is greater than a

(b)

The syntax of if — else statement is:

if (this condition is true)

{

print  this  statement
System.out.println( );

}

else

{

print  this  statement
System.out.println( );

}

public class HelloWorld {

public static void main(String [] args){
int a, b;

a=2;

b=3;

if(a>b)

{

System.out.println("a is greater than b");

}

else

{

System.out.println("b is greater than a");

using  the  method

using  the  method
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H
H
}
The output on the screen:
b is greater than a

In the above program:
if the condition (2> b) is true, then the statement

System.out.println("a is greater than b");

make provision to print the output:
a is greater than b
else
the statement

System.out.println("b is greater than a");

make provision to print the output:
b is greater than a

If you want to supply the values for a and b through
the key board, then the above program should be
rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){
int a, b;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any two Numbers: ");
a = scan.nextInt();

b = scan.nextInt();

if(a>b)

{

System.out.println("a is greater than b");
h

if(b>a)

{

System.out.println("b is greater than a");
H

H

}

The output on the screen:
Enter any two Numbers:
If you enter two numbers 2 and 3
b is greater than a will be outputted on the screen.

Note:

Even if the statements
System.out.println("a is greater than b");
System.out.println ("b is greater than a");

are not written within the braces {}

ie.,

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){
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int a, b;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any two Numbers: ");
a = scan.nextInt();

b = scan.nextInt();

if(a>b)

System.out.println("a is greater than b");
if(b>a)

System.out.println("b is greater than a");

}

There will no display of compilation error on the
screen or there will be no change in the output
displayed on the screen (i.e., b is greater than a will be
outputted on the screen).

Program 8.6

Java program to find the greatest of three numbers
using

(a) if - if - if statement

(b) if — else if — else statement

(b) if — else if — else if statement

The syntax of if — if- if statement is:

if (this condition is true)

{

print  this  statement using the  method
System.out.println( );

if (this condition is true)

{

print  this  statement using the  method
System.out.println( );

if (this condition is true)

{

print  this  statement using the  method
System.out.println( );

H

(a)

public class HelloWorld {

public static void main(String [] args){
inta, b, c;

a=2;

b=3;

c=4;

if(a>b&&a>c)

{

System.out.println("a is greater than b and c");
H

if(b>a&&b>c)

{
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System.out.println("b is greater than a and c");

h

if(c>b&&c>a)

{

System.out.println("c is greater than b and a");
H

H

}

The output on the screen:
c is greater than b and a

symbol && imply and i.e., the condition
(a>b&&a>c) imply

a is greater than b and a is greater than ¢
(a>b&&a>c), (b>a&&b>c) and (c>b&&c>a) are the
conditions and if the condition (a>b&&a>c) is true,
then the statement

System.out.println("a is greater than b and c");

make provision to print the output:

a is greater than b and c
and if the condition(a>b&&a>c) is not true and the
condition (b>a&&b>c) is true, then the statement

{

System.out.println("b is greater than a and c");
H
make provision to print the output:
b is greater than a and ¢

and if the condition (b>a&&b>c) is not true and the
condition (c>b&&c>a) is true, then the statement

System.out.println("c is greater than b and a");

make provision to print the output:
c is greater than b and a

If you want to supply the values for a, b and ¢ through
the key board, then the above program should be
rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

inta, b, c;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any three Numbers: ");
a = scan.nextInt();

b = scan.nextInt();

¢ = scan.nextInt();

if(la>b&&a>c)

{

System.out.println("a is greater than b and c");
h

if(b>a&&b>c)

{
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System.out.println("b is greater than a and c");

H

if(c>b&&c>a)

{

System.out.println("c is greater than b and a");
H

H

}

The output on the screen:
Enter any three Numbers:
If you enter three numbers 2, 3 and 4
c is greater than b and a will be outputted on the
screen.

The syntax of if — else if — else statement is:

if (this condition is true)

{

print  this  statement using the  method
System.out.println( );

H

else if (this condition is true)

{

print  this  statement using the  method
System.out.println( );

H

else

{

print  this  statement using the  method
System.out.println( );

H

(b)

public class HelloWorld {

public static void main(String [] args){
inta, b, c;

a=2;

b=3;

c=4;

if(a>b&&a>c)

{

System.out.println("a is greater than b and c");

H
else if(b>a&&b>c)
{

System.out.println("b is greater than a and c");

}

else

{
System.out.println("c is greater than b and a");
}
}
}

The output on the screen:
c is greater than b and a
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The syntax of if — else if — else if statement is:

if (this condition is true)

{

print  this  statement using the
System.out.println( );

else if (this condition is true)

{

print  this  statement using the
System.out.println( );

else if (this condition is true)

{

print  this  statement using the
System.out.println( );

H

(©)

public class HelloWorld {

public static void main(String [] args){
inta, b, c;

a=2;

b=3;

c=4;

if(a>b&&a>c)

{

System.out.println("a is greater than b and c");

H
else if(b>a&&b>c)
{

System.out.println("b is greater than a and c");

H

else if(c>b&&c>a)

{

System.out.println("c is greater than b and a");
H

h

}

The output on the screen:
c is greater than b and a
Note:

If the statements
if(a>b&&a>c)
{

System.out.println("a is greater than b and c");

H
else if(b>a&&b>c)
{

System.out.println("b is greater than a and c");

H
else if(c>b&&c>a)

{

method

method

method
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System.out.println("c is greater than b and a");

}

are replaced by the statements

ifa>b&&a>c)
{

System.out.println(a + "is greater than" + b + "and" +

©);

H
else if(b>a&&b>c)
{

System.out.println(b + "is greater than" + a + "and" +

©);

H
else if(c>b&&c>a)
{
System.out.println(c + "is greater than" + b + "and" +
a);
}
Then the output on the screen is:
4 is greater than 3 and 2

Program 8.7
Java program to find the average of 10 numbers

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int Nl, N2, N3, N4, N5, NG, N7, Ng, Ng, Nl(), X,
Scanner scan = new Scanner(System.in);
System.out.println("Enter any ten Numbers: ");
N; = scan.nextInt();

N, = scan.nextInt();

N; = scan.nextInt();

N, = scan.nextInt();

N = scan.nextInt();

N = scan.nextInt();

N5 = scan.nextInt();

Ns = scan.nextInt();

Ny = scan.nextInt();

Ny = scan.nextInt();
X:(N1+N2+N3+N4+N5+N6+N7+N8+N9+
N10) /10;

System.out.println("the average of 10 numbers = " +
X);

H

}

The output on the screen:

Enter any ten Numbers:

If you enter ten numbers 1, 2, 3,4, 5,6, 7, 8,9 and 10

the average of 10 numbers = 5 will be outputted on the
screen.
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Note: The average of 10 numbers is 5.5, the output on
the screen is 5 because int is used instead of float.

“Time is so short, you can't make a debug...”
: SCOTT ADAMS
Program 8.8
Java program to find the simple interest

public class HelloWorld {
public static void main(String [] args) {

int P,T, R, SI;
P =1000;
T=2;

R=3;

ST =P*T*R/100;

System.out.println("the simple interest =" + SI);
i

}

The output on the screen:
the simple interest = 60

If you want to supply the values for P, T and R
through the key board, then the above program should
take the form:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int P,T, R, SI;

Scanner scan = new Scanner(System.in);
System.out.println("Enter principal amount:");
P = scan.nextInt();

System.out.println("Enter time:");

T = scan.nextInt();

System.out.println("Enter rate of interest:");

R = scan.nextInt();

SI =P*T*R/100;

System.out.println("the simple interest =" + SI);
H

}

The output on the screen:
Enter principal amount:
If you enter the principal amount 1000
Enter time:
If you enter the time 2
Enter rate of interest:
If you enter the rate of interest 3
the simple interest = 60 will be outputted on the
screen.

Program 8.9

Java program to find the senior citizen
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public class HelloWorld {

public static void main(String [] args){
int age;

age=20;

if(age> = 60)

{

System.out.println("senior citizen");

}

if(age<60)

{

System.out.println("not a senior citizen");
}

}

}

The output on the screen:
not a senior citizen
(age> = 60) implies age greater than or equal to 60

If you want to supply the value for age through the key
board, then the above program should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){
int age;

Scanner scan = new Scanner(System.in);
System.out.println("Enter the age: ");
age = scan.nextInt();

if(age> = 60)

{

System.out.println("senior citizen");

}

if(age<60)

{

System.out.println("not a senior citizen");
}

}

}

The output on the screen:
Enter the age:
If you enter the age 60
senior citizen will be outputted on the screen.
Suppose if you enter the age 28
not a senior citizen will be outputted on the screen.

Note:

If the symbol >> is used instead of > and << is used
instead of <

Then the compilation error will be displayed on the
screen.

Program 9.0

Java program to get marks for 3 subjects and declare
the result
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If the marks >= 35 in all the subjects the student
passes else fails.

public class HelloWorld {
public static void main(String [] args){

int Ml, MZ,M3;

M1 = 38,

M2: 45,

M3 = 67,

if(M;>= 35 && M>= 35 && M;>= 35)
{

System.out.println("candidate is passed");
f

else

{

System.out.println("candidate is failed");
§

§

§

The output on the screen:

candidate is passed
M>= 35 && M>= 35 && M3;>= 35) imply M, is
greater than or equal to 35 and M,is greater than or
equal to 35 and Mj; is greater than or equal to 35.
>= imply greater than or equal to.
&& imply and whereas & imply address.
(M>= 35 && M>= 35 && M;>= 35) is the condition
and if the condition (M;>= 35 && M>= 35 && M>=
35) is true, then the statement

System.out.println("candidate is passed");

make provision to print the output:
candidate is passed
else the statement

System.out.println("candidate is failed");
}
make provision to print the output:
candidate is failed

If you want to supply the values for marks M;, M, and
M; through the key board, then the above program
should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int age;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any three Numbers: ");
M, = scan.nextInt();

M, = scan.nextInt();

M; = scan.nextInt();

if(M>= 35 && M>= 35 && M5>= 35)
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{

System.out.println("candidate is passed");

}

else

{
System.out.println("candidate is failed");
§
§
§

The output on the screen:
Enter any three Numbers:
If you enter three numbers 26, 28, 39
candidate is failed will be outputted on the screen.

“One of my most productive days was throwing away
1000 lines of code.”

: KEN THOMPSON
Did you know that

In 1833, Charles Babbage developed the analytical
engine. This machine consisted of five functional units
such as input unit, memory unit, arithmetic unit,
control unit and output unit. The architecture of the
modern digital computer resembles the analytical
engine and hence Charles Babbage is called the father
of computers.

Program 9.1
Java program to find profit or loss

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {
int CP, SP, loss, profit;

Scanner scan = new Scanner(System.in);
System.out.println("Enter cost price: ");
CP = scan.nextInt();
System.out.println("Enter selling price: ");
SP = scan.nextInt();

if(SP>CP)

{

System.out.println("profit="+ (SP-CP));

§

if(CP>SP)

{

System.out.println("loss =" +(CP-SP));
H

h

}

The output on the screen:
Enter cost price:

If you enter the cost price 25
Enter selling price:

108

If you enter the selling price 26
profit = 1 will be outputted on the screen.

If the condition (SP>CP) is true, then the statement

System.out.println("profit=" + (SP-CP));
H
make provision to print the output:
profit = (SP-CP) (in this case profit = 26-25 =1)

If the condition (CP>SP) is true, then the statement
System.out.println("loss =" + (CP-SP));

make provision to print the output:
loss = (CP-SP)

Note: if the minus sign (-) is used instead of (-) i.e.,
(CP- SP) is written instead of (CP- SP), the error will
be displayed on the screen (because like C & C ++,
java is also a case sensitive language).

If the statement
System.out.println("profit="+ SP-CP);
is written instead of the statement
System.out.println("profit=" + (SP-CP));
i.e., SP-CP is written instead of (SP-CP)
Then the Compilation Error will be displayed on the
screen.

What is the mistake in the following program:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){

float I, C;

Scanner scan = new Scanner(System.in);
System.out.println("Enter the length in inches: ");
I = scan.nextInt();

C=2.54*L;

System.out.print("length in centimeters =" + C);
H

H

Program 9.2

Java program to find the incremented and decremented
values of two numbers

public class HelloWorld {

public static void main(String [] args){
inta,b,c,d,e,f;

a=10;

b=12;

c=atl;

d=b+1;
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e=a-1;

=b-1;

System.out.print("the incremented value of a ="+ c);
System.out.print("the incremented value of b ="+ d);
System.out.print("the decremented value of a ="+ ¢);
System.out.print("the decremented value of b ="+ f);
§

§

The output on the screen:

the incremented value of a = 11 the incremented value
of b = 13 the decremented value of a = 9 the
decremented value of b= 11

If the statements
System.out.print("the incremented value of a = "+ ¢);
System.out.print("the incremented value of b ="+ d);
System.out.print("the decremented value of a =" + ¢);
System.out.print("the decremented value of b= "+ f);
are replaced by the statements
System.out.print("\n the incremented value ofa ="+
c);
System.out.print("\n the incremented value of b="+
d);
System.out.print("\n the decremented value ofa =" +
e);
System.out.print("\n the decremented value of b="+
f);

i.e., if the above program is rewritten as:

public class HelloWorld {

public static void main(String [] args) {
inta,b,c,d,e,f

a=10;

b=12;

c=atl;

d=b+1;

e=a-1;

f=b-1;

System.out.print("\n the incremented value of a =" +
c);

System.out.print("\n the incremented value of b =" +
d);

System.out.print("\n the decremented value of a = " +
e);

System.out.print("\n the decremented value of b =" +
f);
H
}

Then the output on the screen is:
the incremented value of a =11
the incremented value of b= 13
the decremented value of a =9
the decremented value of b= 11

i.e., \n make provision for the another result to print in
the new line. If you want to supply the values for a and

b through the key board, then the above program
should take the form:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){
inta,b,c,d,e,f;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any Number: ");

a = scan.nextInt();

System.out.println("Enter any Number: ");

b = scan.nextInt();

c=atl;

d=b+1;

e=a-1;

f=b-1;

System.out.print("\n the incremented value of a =" +
c);

System.out.print("\n the incremented value of b =" +
d);

System.out.print("\n the decremented value of a = " +
e);

System.out.print("\n the decremented value of b =" +
f);
H
}

The output on the screen:

Enter any Number:

If you enter the value 2

Enter any Number:

If you enter the value 3
the incremented value of a =3
the incremented value of b =4
the decremented value of a = 1
the decremented value of b =2

will be outputted on the screen.

Note: b++ is same as b + 1 and b-- is same as b - | but
b++ or b-- should be used only in case of for loop or
loop statements. Usage of b++ or b-- instead of b +1 or
b-1 in the certain online compilers like coding ground
(tutorials point) yields error or displays the wrong
result.

What will be the output of the following programs:

import java.util.Scanner;

public class temperature{

public static void main(String [] args) {
float Ty, Ty, A;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any Number: ");
T, = scan.nextFloat();
System.out.println("Enter any Number: ");
T, = scan.nextFloat();

A=(T,+T,)/2;
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System.out.println("the average temperature of the day
="+ A);

i

H

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int P;

Scanner scan = new Scanner(System.in);
System.out.println("Enter the percentage: ");
P = scan.nextInt();

if(P >= 60)

{

System.out.println("first class");

}

if(P>=50&&P <60)

{

System.out.println("second class");
H

if(P>=40&&P<=50)

{

System.out.println("pass class");
H

if(P<40)

{

System.out.println("fail");

H

H

i
Program 9.3

Java program to calculate the discounted price and the
total price after discount

Given:

If purchase value is greater than 1000, 10% discount
If purchase value is greater than 5000, 20% discount
If purchase value is greater than 10000, 30% discount

(a) discounted price

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int PV, dis;

Scanner scan = new Scanner(System.in);
System.out.println("Enter purchased value: ");
PV = scan.nextInt();

if(PV<1000)

{

System.out.println("dis = " + PV* 0.1);

;
if(PV>5000)

{
System.out.println("dis = " + PV* 0.2);

}
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if(PV<10000)

{

System.out.println("dis=" + PV* 0.3);
}

}

}

The output on the screen:
Enter purchased value:
If you enter the purchased value 6500
dis = 1300 will be outputted on the screen.

If the condition (PV<1000) is true i.e., purchased
value is less than 1000, then the statement

System.out.println("dis = " + PV* 0.1);
H
make provision to print the output:
dis= PV* 10% =PV* 10 /100 =PV* 0.1
If the condition (PV< 5000) is true i.e., purchased
value is less than 5000, then the statement
{
System.out.println("dis = " + PV* 0.2);
H
make provision to print the output:
dis= PV* 20% =PV* 20 /100 = PV* 0.2
If the condition (PV< 10000) is true i.e., purchased
value is less than 10000, then the statement
{
System.out.println("dis = " + PV* 0.3);
H
make provision to print the output:
dis=PV* 30% =PV*30/100 =PV*0.3

(b) total price

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int PV, total;

Scanner scan = new Scanner(System.in);
System.out.println("Enter purchased value: ");
PV = scan.nextInt();

if(PV<1000)

{

System.out.println("total=" + PV - PV* 0.1);

;
if(PV>5000)

{
System.out.println("total =" + PV- PV* 0.2);

i

if(PV<10000)

{

System.out.println("total= " + PV- PV* (.3);
i

}

H
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The output on the screen:
Enter purchased value:
If you enter the purchased value 650
total = 585 will be outputted on the screen.

If the condition (PV<1000) is true i.e., purchased
value is less than 1000, then the statement

System.out.println("total =" + PV - PV* 0.1);
H
make provision to print the output:
total =PV- dis = PV- PV*10% = PV- PV* 10 /100 =
PV-PV *0.1

If the condition (PV< 5000) is true i.e., purchased
value is less than 5000, then the statement

System.out.println("total =" + PV - PV* 0.2);
H
make provision to print the output:
total =PV- dis = PV- PV*20% = PV- PV* 20 /100 =
PV-PV *0.2

If the condition (PV< 10000) is true i.e., purchased
value is less than 10000, then the statement

{
System.out.println("total =" + PV - PV* 0.3);

H
make provision to print the output:
total =PV- dis = PV- PV*30% = PV- PV* 30 /100 =
PV-PV*0.3

Note: Combing both the programs (above), we can
write:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){
int PV, dis, total;

Scanner scan = new Scanner(System.in);
System.out.println("Enter purchased value: ");
PV = scan.nextInt();

if(PV<1000)

{

System.out.println("dis = " + PV* 0.1);
System.out.printIn("total= " + total - dis);

;
if(PV>5000)

{
System.out.println("dis = " + PV* 0.2);

System.out.printIn("total= " + total - dis);

;
if(PV<10000)

{
System.out.println("dis = " + PV* 0.3);

System.out.printIn("total= " + total - dis);
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}
}
}

The output on the screen:
Enter purchased value:
If you enter the purchased value 850
dis = 85
total = 765
will be outputted on the screen.

James Gosling
Program 9.4

Java program to print the first ten natural numbers
using for loop statement

public class HelloWorld {

public static void main(String [] args){
inti;

for (i=1; i<=10; i++)
System.out.println("value of i =" + i);
H

}

The output on the screen is:

value of i = 1 value of 1 = 2 value of i= 3 value of i= 4
value of i= 5 value of i= 6 value of i = 7 value of i= 8
value of 1 =9 value of i= 10

for (i=1; i<=10; i++) denote the for loop statement and
the syntax of the for loop statement is:
for (initialization; condition; increment)
Here:
i=1 denote initialization (i.e., from where to start)
i<=10 denote the condition (i.e., stop when 10 is
reached)
i++ imply increment (which tells the value of i to
increase by 1 each time the loop is executed) and i++
is the same as i+1.
Since the initialization i.e., i=1
The statement System.out.println("value of i = " + 1);
make provision to print the output:

value of i =1
on the screen.
After this, the following execution takes place:
value of i
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i=1
Is the condition (i<=10) is true?
Yes because i=1
Do this
i=1+1=2
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value of i =2
Now, the value of i is:
i=2
Is the condition (i<=10) is true?
Yes because i=2
Do this
i=2+1=3
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value of i =3
Now, the value of i is:
i=3
Is the condition (i<=10) is true?
Yes because i=3
Do this
i=3+1=4
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value of i =4
Now, the value of'i is:
i=4
Is the condition (i<=10) is true?
Yes because i=4
Do this
i=4+1=5
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value ofi =15
Now, the value of'i is:
i=5
Is the condition (i<=10) is true?
Yes because i=5
Do this
i=5+1=6
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value of i =6
Now, the value of'i is:
i=6
Is the condition (i<=10) is true?
Yes because i=6
Do this
i=6+1=7
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value ofi=7
Now, the value of'i is:
i=7
Is the condition (i<=10) is true?
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Yes because i=7
Do this
i=7+1=8
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value of i =8
Now, the value of'i is:
i=8
Is the condition (i<=10) is true?
Yes because i=8
Do this
i=8+1=9
The statement System.out.println("value of i =" + 1);
make provision to print the output:
value of i=9
Now, the value ofi is:
i=9
Is the condition (i<=10) is true?
Yes because i=9
Do this
i=9+1=10
The statement System.out.println("value of i = " + 1);
make provision to print the output:
value of i = 10
stop because the condition i<=10 is achieved.

If new line \n is introduced i.c., the statement
System.out.println("value of i = " + 1); is replaced by
the statement System.out.println("\n value of i=" +1);
ie.,

public class HelloWorld {

public static void main(String [] args){
inti;

for (i=1; i<=10; i++)
System.out.println("\n value of i =" +1);
h

}

Then the output on the screen is:

value of 1 =1

value of1=2

value of i =3

value ofi=4

value ofi=15

value of i=6

value of1=7

value of 1= 8

value of1=9

value of1 =10
If the for loop statement for (i=2; i<=10; i++) is
written instead of the statement for(i=1; i<=10; i++),
then the output on the screen is:
value of i = 2 value of i = 3 value of i= 4 value of i= 5
value of i= 6 value of i = 7 value of i= 8 value of i=9
value of i= 10
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(because i=2 is initialized in the for loop statement the
printing started from value of i =2 and ended at value
of i= 10 because of the condition i<=10)

If the for loop statement for(i=1; i<10; i++) is written
instead of the statement for (i=1; i<=10; i++), then the
output on the screen is:

value of i = 1 value of i = 2 value of i= 3 value of i= 4
value of i= 5 value of i= 6 value of i = 7 value of i= 8
value of i=9

(Note: the condition i<=10 tells to print till value of i
=10 but the condition i<10 tells to print till value of i
=9)

If the statement for(i=1; i=10; i++) is written instead
of the statement for (i=1; i<=10; i++), then the output
on the screen is:

value of i = 10 value of i = 10 value of i = 10 value of
i = 10 value of i= 10 value of i= 10 value of i = 10
value of i= 10 value of i = 10 value of i = 10 value of i
= 10 value of i = 10 value of i = 10 value of i = 10
valueofi=10.......... (continues).

Note:
If the statement System.out.println("value of i =" + 1);
is replaced by the statement
System.out.println(" \n " + i);
ie.,
public class HelloWorld{
public static void main(String [] args){
int i;
for (i=1; i<=10; i++)
System.out.println("\n " + 1);

H
}
The output on the screen is:
|
2
3
4
5
6
7
8
9
10

What is the mistake in the following program:

public class HelloWorld{

public static void main(String [Jargs) throws
Exception{

System.out.println("Hello World");

H

H

Answer:
There is no mistake in the above program. Addition of
the statement throws Exception does not make any

change in the output displayed on the screen or give
rise to any compilation error on the screen.

Napier’s Bones

Program 9.5

Java program to print the first ten natural numbers
using for while loop statement

The syntax of while loop statement is:

while (this is the condition)
{

execute this statement;

}

public class HelloWorld{

public static void main(String [] args) {
mti=1;

while (i<=10)

{

System.out.println("\n " + i++);

}

}

}

The output on the screen is:

SOOI A WN =

(a<=10) is the condition and the statements
while (a<=10)

System.out.println("\n"+ a++);
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imply that while the condition (a<=10) is to print till
10, print till 10 using the statement

System.out.println("\n"+ a++);

}

ie.,

SOOI AW =

Note: The statement int i = 1; imply that we are
creating an integer variable i and we are initializing i
=1.

If the statement int i=1; is replaced by the statement
int i;

ie.,

public class HelloWorld {

public static void main(String [] args) {
int i;

while (i<=10)

{

System.out.println("\n " + i++);

H

H

H

Then the compilation error will be displayed on the
screen because initialization is not defined i.e., from
where to start is not declared.

If the statement int i = 1; is replaced by the inti = 0;
ie.,

public class HelloWorld {

public static void main(String [] args) {
mnti=0;

while (i<=10)

{

System.out.println("\n " + i++);

H

H

H

Then the output on the screen is:

AW —O
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O 0 3 5 W

10
Similarly if the statement int i = 0; is replaced by the
inti="7,
Then the output on the screen is:

7

8

9

10

Program 9.6

Java program to print first 10 numbers using do while
loop statement
The syntax of do while loop statement is:

do
{

execute this statement;

}

while(this is the condition);

public class HelloWorld {

public static void main(String [] args){
mti=1;

do

{

System.out.println(" \n i ="+ i++);

} while (i<=10);

H

}

The output on the screen is:
i=1
i=2
i=3
i=4
i=5
i=6
i=7
i=8
i=9
i=10

The statements

do

System.out.println(" \n i =" + i++);
}while (i<=10);
imply print till i=10 using the statement
do
{

System.out.println(" \n i=" + i++);
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while the condition (i<=10) is to print till i = 10 (
starting from 1 = 1 because of the statement int i=1;)

Write a program to print
The Internet is not for sissies
10 times using for loop statement.

Answer:

public class HelloWorld {

public static void main(String [] args){

int i;

for (i=1; i<=10; i++)

System.out.println("\n The Internet is not for sissies");
H

H

Program 9.7

Java program to print the characters from A to Z using
for loop, do while loop and while loop statement.

(a) Java program to print the characters from A to Z
using for loop statement:

public class HelloWorld {

public static void main(String [] args) {
char a;

for( a='A"; a<='Z'; a++)
System.out.println("\n " + a);

H

}

The output on the screen:

HETwROTWOZENA——~TITOQTOHIOOWm >
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Y
Z

char means the data type is character.

The statement

char a; imply that we are creating the character a.

If the statement for( a=A; a<=Z; a++) is written
instead of the statement for( a='A"; a<='Z'; a++)

i.e., A is used instead of 'A' and Z is used instead of
'Z', then the compilation error will be displayed on the
console screen.

(b) Java program to print the characters from A to Z
using while loop statement:

public class HelloWorld {

public static void main(String [] args) {
chara="A";

while (a<='Z")

{

System.out.println("\n " + a++);

H

H

H

Note: If the statement char a; is written instead of char
a="A';

ie.,

public class alphabets {

public static void main(String [] args) {
char a;

while (a<='Z")

{

System.out.println("\n " + a++);

H

H

}

Then the compilation error will be displayed on the
screen.

(c) Java program to print the characters from A to Z
using do while loop statement:

public class HelloWorld {

public static void main(String [] args) {
chara="A";

do

{

System.out.println("\n " + a++);

}+ while (a<='Z");

H

H

Program 9.8

Java program to print the given number is even or odd.
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import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {
int a;

Scanner scan = new Scanner(System.in);
System.out.println("Enter a number: ");
a = scan.nextInt();

if(a%2 ==0)

{

System.out.println("the number is even");

}

else

{
System.out.println("the number is odd");
}
}
}

The output on the screen:
Enter a number:
If you enter the number 4

the number is even will be outputted on the screen.

(a%2 == 0) is the condition and this condition imply:

a divided by 2 yields reminder = 0.

For example: if you enter the number 4
Thena=4

Then 4 divided by 2 yields the remainder = 0
Then the statement

System.out.println("the number is even");
H
make provision to print the output:
the number is even
(Note: in Java language also = = implies equal to)
if you enter the number 3
Thena=3
Then 3 divided by 2 yields the remainder = 1
Then the statement

System.out.println("the number is odd");
H
make provision to print the output:
the number is odd

Program 9.9

Java program to print the remainder of two numbers
import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

inta, b, c;

Scanner scan = new Scanner(System.in);
System.out.println("Enter a number: ");

a = scan.nextInt();

System.out.println("Enter a number: ");
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b = scan.nextInt();

¢ = a%b;

System.out.println("the remainder of a and b="+ c);
}

}

The output on the screen:

Enter a number:

If you enter the number 3

Enter a number:

If you enter the number 2

the remainder of a and b = 1 will be outputted on the
screen.
Since (a =3 and b =2). Therefore:
3 divided by 2 (i.e., a divided by b) yields the
remainder equal to 1.

intel. |

| pentium®4 |

................

Intel Pentium
Program 10.0
Java program to check equivalence of two numbers.

import java.util.Scanner;

public class HelloWorld{

public static void main(String [] args) {
intx,y;

Scanner scan = new Scanner(System.in);
System.out.println("Enter a number: ");
x = scan.nextInt();
System.out.println("Enter a number: ");

y = scan.nextInt();

if(x-y==0)
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{

System.out.println("the two numbers are equivalent");

}

else

{
System.out.println("the number are not equivalent");
}
}

The output on the screen:
Enter a number:
If you enter the number 2
Enter a number:
If you enter the number 2
the two numbers are equivalent will be outputted on
the screen.

Since 2-2 is equal to 0 (i.e., x-y = = 0). Therefore: the
statement
{

System.out.println("the two numbers are equivalent");
H
makes provision to print the output:
two numbers are equivalent

If you enter the integers 3 and 2
The output on the screen is:
the two numbers are not equivalent
Since 3-2 is not equal to 0 (i.e., x-y != 0). Therefore:
the statement

System.out.println("the two numbers are not
equivalent");
H
makes provision to print the output:
two numbers are not equivalent
(Note: Like in C & C++, in Java language also !=
implies not equal to)

Program 10.1
Java program to print the leap year or not

public class HelloWorld {

public static void main(String [] args) {
int year;

year =1996;

if(year%4==0)

{

System.out.println("leap year");

}

else

{
System.out.println("not a leap year");
§
§
§
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The output on the screen:
leap year
Since year =1996. Therefore:
1996 divided by 4 (i.e., year divided by 4) yields the
remainder equal to 0.
The statement

System.out.println("leap year");

makes provision to print the output:
leap year
If the year is = 1995. Then
1995 divided by 4 (i.e., year divided by 4) yields the
remainder not equal to 0.
The statement

System.out.println("not a leap year");

makes provision to print the output:
not a leap year

“Writing code has a place in the human hierarchy
worth somewhere above grave robbing and beneath
managing.”

: GERALD WEINBERG
What will be the output on the screen:

public class HelloWorld {

int a=5;

public static void main(String[] args){
inta=2;

System.out.println(" value of a =" + a);
H

H

Answer:
value ofa =2

If the statement System.out.println(" value of a ="+
a); is replaced by the statement
System.out.println(" value of a =" + ::a); (where ::
denote scope resolution operator)

ie.,

public class HelloWorld {

int a=5;

public static void main(String[] args){
inta=2;

System.out.println(" value of a =" + ::a);
H

}

Then the compilation error will be displayed on the
screen because like C++ -- java does not hold / support
the resolution operator.
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Program 10.1

Java program to print whether the given number is
positive or negative

public class HelloWorld {

public static void main(String [] args){
int a;

a=-35;

if(a>0)

{

System.out.println("number is positive");

}

else

{
System.out.println(" number entered is negative");
i
i
i

The output on the screen:
number entered is negative
Since a = -35. Therefore:
a is less than 0 i.e., a<0
The statement

{

System.out.println("number is negative");
H
makes provision to print the output:
number entered is negative

Program 10.2

Java program to print the sum of the first 10 digits
using for loop statement:

public class HelloWorld {

public static void main(String [] args){

int i, sum = 0;

for( i=1; i<=10; i++)

sum = sum + i;

System.out.println("sum of the first 10 digits =
sum);

H

}

The output on the screen:
sum of the first 10 digits = 55
e, +2+3+4+5+6+7+8+9+10=55

" o4

How the sum of the first 10 digits = 55 is outputted
on the screen through the for Loop statement

value of i

i=1 (sum = 0 because the sum is initialized to 0 in the
statement int i, sum = 0;)

Is i<=10 true?

Yes, do this
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sum=sum+i=0+1=1
value of 1
i=2 (now the sum = 1)
Is i<=10 true?
Yes, do this
sum=sum-+i=1+2=3
value of 1
i=3 (now the sum = 3)
Is i<=10 true?
Yes, do this
sum=sum+i=3+3=6
value of 1
i=4 (now the sum = 6)
Is i<=10 true?
Yes, do this
sum=sum+i=6+4=10
value of 1
i=5 (now the sum = 10)
Is i<=10 true?
Yes, do this
sum=sum+i=10+5=15
value of 1
i=6 (now the sum = 15)
Is i<=10 true?
Yes, do this
sum=sum-+i=15+6=21

value of 1
i=7 (now the sum =21)
Is i<=10 true?
Yes, do this
sum=sum+i=21+7=28
value of 1
i=8 (now the sum = 28)
Is i<=10 true?
Yes, do this
sum=sum+i=28 +8 =36
value of 1
i=9 (now the sum = 36)
Is i<=10 true?
Yes, do this
sum=sum+i=36+9 =45
value of 1
i=10 (now the sum = 45)
Is i<=10 true?
Yes, do this
sum=sum+i=45+10=55
stops because the condition is i<=10

The statement System.out.println("sum of the first 10
digits = " + sum); make provision to display the
output:

sum of the first10 digits =55
on the screen.
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If the statement int i, sum = 0; is replaced by int i, sum
=1;
Then
value of i
i=1 (sum = 1 because the sum is initialized to 1 in the
statement int i, sum = 1;)
Is i<=10 true?
Yes, do this

sum=sum-+i=1+1=2
value of i
i=2 (now the sum = 2)
Is i<=10 true?
Yes, do this

sum=sum+i=2+2=4
value of i
i=3 (now the sum = 4)
Is i<=10 true?
Yes, do this

sum=sum+i=4+3="7
value of i
i=4 (now the sum = 7)
Is i<=10 true?
Yes, do this

sum=sum+i=7+4=11
value of i
i=5 (now the sum = 11)
Is i<=10 true?
Yes, do this

sum=sum+i=11+5=16
value of i
i=6 (now the sum = 16)
Is i<=10 true?
Yes, do this
sum=sum-+i=16+6=22

value of i
i=7 (now the sum = 22)
Is i<=10 true?
Yes, do this
sum=sum+i1=22+7=29
value of 1
i=8 (now the sum = 29)
Is i<=10 true?
Yes, do this
sum=sum +1=29 + 8§ =37
value of 1
i=9 (now the sum = 37)
Is i<=10 true?
Yes, do this
sum=sum+i=37+9=46
value of 1
i=10 (now the sum = 46)
Is i<=10 true?
Yes, do this
sum=sum+i=46+10=56
stops because the condition is i<=10
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The statement System.out.println("sum of the first 10
digits = " + sum); make provision to display the
output:

sum of the first10 digits = 56 on the screen.
(wrong result because the sum of the first 10 digits is
55)

What will be the output if the for loop statement for(i
=1; i<=10; i++) is replaced by the statement for(i =2;
i<10; i++)?

Answer: sum of 10 digits = 44

If the statement int i, sum, sum = 0; is written instead
of int i, sum = 0;

Then the compilation error message will be displayed
on the screen (stating that sum is twice declared).

If the for loop is ended with a semicolon i.e.,

for( i=1; i<=10; i++);
then the compilation error will be displayed on the
screen

Even though if i ++ is replaced by ++ i in the for loop
statement i.e., if the for loop statement

for (i=1; i<=10; i++)
is replaced by the statement

for (i=1; i<=10; ++ 1)
There will be no change in the output on the screen (as
observed while compiling in online compilers like
Coding ground (Tutorials point)) and if the statement
for( i=1; i<=10; i++); is written instead of the
statement

for (i=1; i<=10; i++)
Then the Error will be flagged on the screen because
for loop statement is ended by a semicolon (;).

Program 10.3

Java program to print the average of the firstl0
numbers using for loop statement

public class HelloWorld {

public static void main(String [] args){

int i, avg, sum = 0;

for( i=1; i<=10; i++)

sum = sum + i;

avg = sum/10;

System.out.println("sum of the first 10 numbers = " +
sum);

System.out.println("average of the first 10 numbers =
" avg);

H

H
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The output on the screen:
sum of the first 10 numbers = 55
average of the first 10 numbers = 5
The average of the first 10 numbers = 55/10 = 5.5 not
5. But the output on the screen is:
average of the first 10 numbers = 5
because int is used instead of float.

If the data type float is used i.e.,

public class HelloWorld {

public static void main(String [] args) {

float i, avg, sum = 0;

for( i=1; i<=10; i++)

sum = sum + i;

avg = sum/10;

System.out.println("sum of the first 10 numbers = " +
sum);

System.out.println("average of the first 10 numbers =
" avg);

H

}

The output on the screen:
sum of the first 10 numbers = 55
average of the first 10 numbers = 5.5

Program 10.4

Java program to print the product of the first10 digits
using for loop statement

public class HelloWorld {

public static void main(String [] args) {

int i, product = 1;

for( i=1; i<=10; i++)

product = product * i;

System.out.println("the product of the first10 digits ="
+ product);

H

}

The output on the screen:
the product of the first 10 digits = 3628800
le, | ¥2*3*%4*5*%6*7*8*9*10=3628800

How the product of the first 10 digits = 3628800 is
outputted on the screen through the for Loop
statement

value of i
i=1 (product = 1 because the product is initialized to 1
in the statement int i, product = 1;)
Is i<=10 true?
Yes, do this
product = product *i=1*1=1
value of i
i=2 (now the product = 1)
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Is i<=10 true?
Yes, do this

product = product *i=1%*2=2
value of i
i=3 (now the product = 2)
Is i<=10 true?
Yes, do this

product = product *i=2*3=6
value of i
i=4 (now the product = 6)
Is i<=10 true?
Yes, do this

product = product *i=6 * 4 =24
value of i
i=5 (now the product =24)
Is i<=10 true?
Yes, do this

product = product * i =24 * 5=120
value of i
i=6 (now the product =120)
Is i<=10 true?
Yes, do this
product = product * i =120 * 6 = 720
value of i
i=7 (now the product =720)
Is i<=10 true?
Yes, do this
product = product * i =720 * 7 = 5040
value of i
i=8 (now the product =5040)
Is i<=10 true?
Yes, do this
product = product * i = 5040 * 8 = 40320
value of i
i=9 (now the product = 40320)
Is i<=10 true?
Yes, do this
product = product * i =40320 * 9 = 362880
value of i
i=10 (now the product = 362880)
Is i<=10 true?
Yes, do this
product = product * i = 362880 * 10 = 3628800

stops because the condition is i<=10

The statement System.out.println("the product of the
first10 digits =" + product); make provision to display
the output:

the product of the first 10 digits = 3628800
on the screen.

If the statement int i, product = 1; is replaced by int i,
product = 0;

Then

value of i
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i=1 (product = 0 because the product is initialized to 0
in the statement int i, product = 0;)
Is i<=10 true?
Yes, do this

product = product *i=0*1=0
value of i
i=2 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0*2=0
value of i
i=3 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0*3=0
value of i
i=4 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0*4=0
value of i
i=5 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0*5=0
value of i
i=6 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0*6=0
value of i
i=7 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0*7=0
value of i
i=8 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0* 8 =0
value of i
i=9 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0*9=0
value of i
i=10 (now the product = 0)
Is i<=10 true?
Yes, do this

product = product *i=0* 10=0
stops because the condition is i<=10
The statement System.out.println("the product of the
first10 digits =" + product); make provision to display
the output:

the product of the first 10 digits = 0

on the screen.
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(wrong result because the product of the first10 digits
is 3628800)

If the statement for(i=1; i<=10; i++) is replaced by
for(i=5; i<=8; it++)
Then
value of i
i=5 (product = 1 because the product is initialized to 1
in the statement int i, product = 1;)
Is i<=8 true?
Yes, do this
product = product *i=5*1=35
value of i
i=6 (now the product = 5)
Is i<=8 true?
Yes, do this
product = product *i=5* 6 =30
value of i
i=7 (now the product = 30)
Is i<=8 true?
Yes, do this
product = product *i=30* 7=210
value of i
i=8 (now the product = 210)
Is i<=8 true?
Yes, do this
product = product *i=210 * 8§ = 1680
stops because the condition i<=8 is achieved and the
statement
System.out.println("the product of the first10 digits ="
+ product);
make provision to display the output:
the product of the first 10 digits = 1680
on the screen.

Note: If the statement
int i, product, product = 1;
is written instead of int i, product = 1;
Then the compilation error message is flagged on the
screen (stating that product is twice declared).

Program 10.5

Java Program to print the table of a number using the
for loop statement

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){

intn, i;

Scanner scan = new Scanner(System.in);
System.out.println("Enter a number: ");

n = scan.nextInt();

for( i=1; i<=5; i++)

System.out.println (\ann+"*"+i+"="+n *1);
H

H
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Enter any number:
If you enter the number 2 (i.e., n=2)

2%1=2
2%2=4
2%3=6
2%4=8
2%5=10

will be outputted on the screen.
How the execution takes its Way through the for
Loop statement

Since you entered the number 2, therefore: n=2.
value of i
i=1
Is i<=5 true?
Yes, print this
2*%1=2
using the statement System.out.println (\nn+" *" +1
+"="+n*i);

value of i
i=2
Is i<=5 true?
Yes, print this
2%2=4
using the statement System.out.println (\nn + " * " +1
+h="+n i)

value of i
i=3
Is i<=5 true?
Yes, print this
2*%3=6
using the statement System.out.println (\nn + " * " +1
+"="+n*1i);

value of i
i=4
Is i<=5 true?
Yes, print this
2*%4=8
using the statement System.out.println (\nn + " * " +1
+":"+n*i);

value of i
i=5
Is i<=5 true?
Yes, print this
2*5=10
using the statement System.out.println (\nn + " * " +1
+h="+n i)

stop Now because the condition i <=5 is achieved.

If the symbol * is replaced by +
ie.,

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args){
intn, i;

Scanner scan = new Scanner(System.in);
System.out.println("Enter a number: ");
n = scan.nextInt();

for( i=1; i<=5; i++)

System.out.println (\nn+"+"+i+"="+n+1);
H

}

The output on the screen:
Enter a number:
If you enter the number 2 (i.e., n=2)

2+1=3
2+2=4
2+3=5
2+4=6
2+5=7

will be outputted on the screen.
Program 10.6

Java program to print the first 10 numbers starting
from one together with their squares

public class HelloWorld{

public static void main(String[] args){

int i;

for( i=1; i<=10; i++)

System.out.println(" number =" + 1+ " its square ="

+ 1*1);

H

}

The output on the screen:

number = | its square=Inumber = 2 its

square=4number =
square=16number =
square=36number
square=64number
square=100

3 its square=9number = 4 its
5 its square=25number = 6 its
7 its square=49number = 8§ its
9 its square=81number= 10 its

If the statement System.out.println(" number =" +1 +

" its square = " + i*i); is replaced by the statement

System.out.println(" \n number =" + i+ " its square =
i)

i.e., if the above program is rewritten as:

public class HelloWorld {

public static void main(String[] args){

int i;

for( i=1; i<=10; i++)

System.out.println(" \n number =" + i+ " its square =
"+ i%);

}
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}

Then the output on the screen is:
number = 1 its square=1
number = 2 its square=4
number = 3 its square=9
number = 4 its square=16
number = 5 its square=25
number = 6 its square=36
number = 7 its square=49
number = § its square=64
number = 9 its square=81
number= 10 its square=100

If the statement System.out.println(" \n number =" + i

+ " its square =" + i*1); is replaced by the statement

System.out.println(" \n number =" + i+ " \t its square
="+ i*);

i.e., if the above program is rewritten as:

public class HelloWorld {

public static void main(String[] args){

int i;

for( i=1; i<=10; i++)

System.out.println(" \n number =" + i+ " \t its square
="+i%);

H

H

Then the output on the screen is:
number=1 its square=1
number=2 its square=4
number=3 its square=9
number=4 its square=16
number=5 its square=25
number=6 its square=36
number=7 its square=49
number=8 its square=64
number=9 its square=8§1
number=10 its square=100

tab /t is included because to leave space between
number =1 and its square=1

If the statement System.out.println(" \n number =" + i

+ "\t its square = " + i*1); is replaced by the statement

System.out.println(" \n number =" + i+ " \n its square
="+ i*);

i.e., if the above program is rewritten as:

public class HelloWorld {

public static void main(String[] args){

int i;

for( i=1; i<=10; i++)

System.out.println(" \n number =" + i+ " \n its square

=" +i*);

}
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}

Then the output on the screen is:
number = |
its square=1
number = 2
its square=4
number = 3
its square=9
number = 4

its square=16
number = 5
its square=25
number = 6
its square=36
number = 7
its square=49
number = 8§
its square=64
number =9
its square=81
number= 10
its square=100

Write a program to print the first 10 numbers starting
from one together with their squares and cubes:

Answer:

public class HelloWorld {

public static void main(String[] args) throws
Exception{

int i;

for( i=1; i<=10; i++)

System.out.println(" \n number =" + i+ " its square =
"+ 1%+ "its cube =" + 1*1*1);

h

}

“When I am working on a problem I never think about
beauty. I think only how to solve the problem.
But when I have finished, if the solution is not
beautiful, I know it is wrong.”
--R. BUCKMINSTER FULLER
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5000000,

6-digit Pascaline
Program 10.7

Java program to print the sum of two numbers using
method

public class HelloWorld {
public static void main(String[] args){

inta, b, c;
a=11,

b=6;

¢ =add (a, b);

System.out.println(" sum of two numbers =" + ¢);
H
public static int add (int a, int b) {
return (a+b) ;
H
}

The output on the screen:
sum of two numbers = 17

public static void main(String[] args) imply main
method and

} imply the body of the main method with in which
the program statements:

inta, b, c;
a=11,

b=6;

¢ =add (a, b);

System.out.println(" sum of two numbers =" + ¢); are
written.
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Like in C ++ (the function declaration is not made)
and unlike in C ((the function declaration is made) --
there is no need for method declaration in Java (i.e.,
without the method declaration the program will be
successfully executed and the result will be outputted
on the screen)

public static int add (int a, int b) imply method to add
two integers x and y and

return (a+b) ;

} imply the body of the method public static int add
(int a, int b)

main method public static void main(String[] args) and
the method public static int add (int a, int b) should be
written inside the body of the public class HelloWorld.

The statement int a, b, c; imply that we creating the
integer variables a, b and c. The statements

a=11,

b=6;

c=add (a, b);

imply that we are assigning the values to the created
variables.

The statement ¢ = add (x, y); imply method call (i.e.,
we are calling the method public static int add (int a,
int b) to add the values (i.e., 11 and 6) and return the
result (i.e., 17) to the statement System.out.println("
sum of two numbers = " + c); to make provision to
display the output of the sum of two entered numbers
as 17 on the screen.

If you want to supply the values for a and b through
the key board, then we have to include the statements:
import java.util.Scanner;

Scanner scan = new Scanner(System.in);

and replace the statements
a=11,
b=6;
by the statements
System.out.println("Enter any two numbers: ");
a = scan.nextInt();
b = scan.nextInt();
i.e., the above program should be rewritten as:

import java.util.Scanner;

public class HelloWorld {

public static void main(String[] args) {

inta, b, c;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any two numbers: ");
a = scan.nextInt();
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b = scan.nextInt();

¢ =add (a, b);
System.out.println(" sum of two numbers =" + ¢);
H

public static int add (int a, int b) {
return (a+b) ;

H

}

The output on the screen:
Enter any two numbers:
If you enter the values 2 and 3
sum of two numbers = 5 will be outputted on the
screen.

Java program to print the product of two numbers
using method

import java.util.Scanner;

public class HelloWorld {

public static void main(String[] args) {

inta, b, c;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any two numbers: ");
a = scan.nextInt();

b = scan.nextInt();

¢ =mult (a, b);
System.out.println(" product of two numbers =" + c);
H

public static int mult (int a, int b){
return (a*b) ;

H

}

The output on the screen:
Enter any two numbers:
If you enter the values 2 and 3
product of two numbers = 6 will be outputted on the
screen.

Java program to print the greatest of two numbers
using method

import java.util.Scanner;

public class HelloWorld {

public static void main(String[] args) {

int a, b;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any two numbers: ");
a = scan.nextInt();

b = scan.nextInt();

result = max (a, b);

System.out.println(" largest of two numbers =" +
result);

H

public static int max (int a, int b) {

if(a>b)

return a,
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if(b>a)
return b;
}

}

The output on the screen:
Enter any two numbers:
If you enter two numbers 3 and 5
largest of two numbers= 5 will be outputted on the
screen.

Java program to print the greatest of three numbers
using method

import java.util.Scanner;

public class HelloWorld {

public static void main(String[] args) {
inta, b, c;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any three numbers: ");
a = scan.nextInt();

b = scan.nextInt();

¢ = scan.nextInt();

result = max (a, b, ¢);
System.out.println(" largest of three numbers =" +
result);

H

public static int max (int a, int b, int ¢) {
if(a>b)

return a;

if(b>a)

return b;

if(c>a&&c>b)

return c;

H

}

The output on the screen:

Enter any three numbers:

If you enter three numbers 3, 5 and 10

largest of three numbers = 10 will be outputted on the
screen.

Java program to print the square of the number using
method

import java.util.Scanner;

public class HelloWorld {

public static void main(String[] args) {
int X;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any number: ");
x = scan.nextInt();
System.out.println("square of the number =" + square
(x));

H

public static int square (int x){

return x*x;
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H
i

The output on the screen is:
Enter any number:
If you enter the number 5
square of the number = 25 will be outputted on the
screen.

Program 10.8

Switch (case) allows to make decision from the
number of choices i.e., from the number of cases
For example:

public class HelloWorld {
public static void main(String[] args)throws
Exception{

char ch;
System.out.print("Enter a character:");
ch = (char)System.in.read();
switch(ch)

{

case 'R":
System.out.print("Red");
break;

case "W"
System.out.print("White");
break;

case'Y"
System.out.print("Yellow");
break;

case 'G":
System.out.print("Green");
break;

default:
System.out.print("Error");
break;

H

H

}

The output on the screen is:
Enter a character:
If you enter a character R
Red will be outputted on the screen.

switch(ch) allow to make decision from the number of
choices i.e., from the number of cases
case 'R"
case 'W"
case'Y"
case 'G"
Since we have entered the character R (which
corresponds to case 'R':)
The statement
System.out.print("Red");
make provision to display the output
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Red
on the screen.
Suppose you enter a character K
The output on the screen is:
Error
(Entered character K does not correspond to any of the
cases
case 'R":
case 'W"
case'Y":
case 'G":
Therefore the statements
default:
System.out.print("Error");
make provision to display the output
Error
on the screen).
If the statements
{
case 'R":
System.out.print("Red");
break;
case 'W"
System.out.print(""White");
break;
case'Y":
System.out.print("Yellow");
break;
case 'G":
System.out.print("Green");
break;
default:
System.out.print("Error");
break;
} are replaced by the statements
{
case 'R"
System.out.print("Red");
case 'W"
System.out.print(""White");
case'Y":
System.out.print("Yellow");
break;
case 'G":
System.out.print("Green");
break;
default:
System.out.print("Error");
break;
i
i.e., if the statement break; is not
statements
case 'R":
System.out.print("Red");

written after the

case 'W"
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System.out.print(""White");
Then the output on the screen is:
Red
White
Yellow
i.e., the output is printed till yellow even though you
have entered the character R.

Note: C and C++ supports pointers and structures
whereas Java does not i.e., Java do not support
structures and pointers because JVM (Java virtual
machine—a core component of java) do not support
structures and pointers.

Program 10.9
Java program to print the output

Element [0] =16

Element [1]= 18

Element [2] =20

Element [3] =25

Element [4] =36
using arrays:

public class HelloWorld {

public static void main(String[] args){

inti;

int [] num = {16, 18, 20, 25, 36};

for(i=0; i<5; i++)

System.out.println("Element [" + 1+ " ] =" + num[i]);
H

H

The output on the screen:
Element [0] =16
Element [1]= 18
Element [2] =20
Element [3] =25
Element [4] =36
Ends because of the condition i<5.

Note:
Array declaration in C:
int num [5] = {16, 18, 20, 25, 36};
or
int num [] = {16, 18, 20, 25, 36};
Array declaration in C++:
int num [5] = {16, 18, 20, 25, 36};
or
int num [] = {16, 18, 20, 25, 36};
But array declaration in java:
int [] num = {16, 18, 20, 25, 36};

*If you write int [5] num = {16, 18, 20, 25, 36};
instead of int [ num = {16, 18, 20, 25, 36};
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Then the compilation error will be displayed on the
screen.

The statement int [] num = {16, 18, 20, 25, 36}; imply
that we are creating an integer array (and the name of
array is num) consisting of 5 values (i.e., 16, 18, 20,
25, 36) of the same data type int.

With the declaration int [] num = {16, 18, 20, 25, 36};
-- computer creates 5 memory cells (because there are
5 elements within the braces {}) with name num[0],
num([1], num[2], num[3], num[4]. And since
int [ ] num = {16, 18, 20, 25, 36};
the values 16, 18, 20, 25, 36 are stored in num][0],
num([1], num[2], num[3], num[4] respectively.

How the execution takes its way through the for
loop statement

value of i
i=0
Is i<5 true?
Yes, print this
Element [0] = 16
using the statement
System.out.println("Element [" +1i+" ] ="+ num[i]);
value of i
i=1
Is i<5 true?
Yes, print this
Element [1]= 18
using the statement
System.out.println("Element [" +1i+" ] ="+ num[i]);

value of i
i=2
Is i<5 true?
Yes, print this
Element [2] =20
using the statement
System.out.println("Element [" +1i+" ] ="+ num[i]);

value of i
i=3
Is i<5 true?
Yes, print this
Element [3] =25
using the statement
System.out.println("Element [" +1i+" ] ="+ num[i]);

value of i
i=4
Is i<5 true?
Yes, print this
Element [4] =36
using the statement
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System.out.println("Element [" + i+ " ] =" + num[i]);
Stop because the condition is i<5.

Ifi<=5 i.e., if the for loop statement was
for(i=0; i<=5; i++)
Then the output on the screen is:
Element [0] = 16
Element [1] =18
Element [2] =20
Element [
Element [
Element [5] = 365

3]=25
4]=36

365 is the number stored in the memory i.e., any
number stored in the memory will be displayed.

If the statement int [] a = {16, 18, 20, 25, 36}; is
replaced by the statement
int [S]a= {16, 18, 20, 25, 36};
or by the statement
int num [i] = {16, 18, 20, 25, 36};
Then the compilation error will be displayed on the
screen.

Suppose the statement System.out.println("Element
["+1i+"]="+a[i]); is replaced by the statement
System.out.println("Element [" +i+ " ] ="+ a[0]);

Then the output on the screen is:
Element [0] = 16
Element [1] =16
Element [2] =16
Element [3] =16
Element [4] = 16

Suppose the statement System.out.println("Element ["
+i+"]="+a[i]); is replaced by the statement
System.out.printin("Element [" +i+ " ]="+a[l]);

Then the output on the screen is:
Element [0] = 18

Element [1] =18
Element [2] = 18
Element [3] =18
Element [4] = 18

Suppose the statement System.out.println("Element ["
+1i+"]="+a[i]); is replaced by the statement
System.out.println("Element [" +i+ " ] ="+ a[2]);

i.e., a[2] corresponds to the output:

Element [0] =20

Element [1] =20

Element [2] =20

Element [3] =20

Element [4] =20

Suppose the statement System.out.println("Element ["
+i+"]="+a[i]); is replaced by the statement
System.out.println("Element [" +i+ " ] ="+ a[3]);

i.e., a[3] corresponds to the output:

Element [0] =25

Element [1] =25

Element [2] =25

Element [3] =25

Element [4] =25

Suppose the statement System.out.println("Element ["
+i+"]="+a[i]); is replaced by the statement
System.out.println("Element [" +i+ " ] ="+ a[4]);

i.e., a[4] corresponds to the output:

Element [0] = 36

Element [1] =36

Element [2] = 36

Element [3] = 36

Element [4] =36
(a) Java program to print the sum of the elements in

array.

public class HelloWorld {

public static void main(String[] args){

int i, sum = 0;

int [] num = {16, 18, 20, 25, 36};

for(i=0; i<5; i++)

sum = sum + num[i];

System.out.println("Sum of the Elements in the array
="+ sum);

}

§

The output on the screen:
Sum of the Elements in the array = 115
ie,16+18+20+25+36=115

Analytical engine 1834
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How the Execution takes its way through the for
loop statement

value of i
i=0 (sum = 0 because the sum is initialized to 0 in the
statement int i, sum = 0;)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[0] = 0 +16 =16
value of i
i=1 (now the sum = 16)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[1] =16 +18 =34

value of i
i=2 (now the sum = 34)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[2] = 34 +20 =54

value of i
i=3 (now the sum = 54)
Is i<5 true?
Yes, do this
sum = sum + num[i] = sum + num[3] = 54 +25 =79

value of i
i=5 (now the sum = 79)
Is i<5 true?
Yes, do this

sum = sum + num[i] = sum + num[5] =79 + 36 =115
stops because the condition is i<5
The statement System.out.println("Sum of the
Elements in the array = " + sum); make provision to
display the output:

Sum of the Elements in the array = 115

on the screen.

If the statement
int i, sum = 0; is replaced by int i, sum = 1;
Then The output on the screen:
Sum of the Elements in the array = 116
(wrong result because the sum of the elements in the
array is 115).

(b) Java program to print the average of the elements
in the array

public class HelloWorld {

public static void main(String[] args){
int i, avg, sum = 0;

int [] num = {16, 18, 20, 25, 36};
for(i=0; i<5; i++)

sum = sum + num[i];
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avg = sum/5;

System.out.println("Sum of the Elements in the array
="+ sum);

System.out.println("average of the Elements in the
array = " + avg);

H

}

The output on the screen:
Sum of the Elements in the array = 115
average of the elements in the array = 23

Write a program to print

Einstein [0]=E
Einstein [1]=1
Einstein [2] =N
Einstein [3]=S
Einstein [4]=T
Einstein [5]=E
Einstein [6] =1
Einstein [7]=N
using arrays

Answer:

public class HelloWorld {

public static void main(String[] args) throws
Exception{

int i;

char [Jname= {"E,'I',"N,'S,'T",'E,"'I',"N'};
for(i=0; i<8; i++)

System.out.println("Einstein ["+i+"]="+
name[i]);

H

H

What will be the output of the following program?

public class HelloWorld {

public static void main(String[] args) throws
Exception{

int i;

int [Jname={"E",'T',"'N,'S,'T","E, "I, N'};
for(i=0; i<8; i++)

System.out.println("Einstein ["+i+"]="+
name[i]);

H

H

Answer:

Einstein [0] = 69
Einstein [1] =73
Einstein [2] =78
Einstein [3] = 83
Einstein [4] = 84
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Einstein [5] = 69
Einstein [6] = 73
Einstein [7] =78

public class HelloWorld {

public static void main(String[] args) throws
Exception {

int i;

char [Jname= {"E,'I',"N,'S,'T",'E,"'I',"N'};
for(i=0; 1<§; i++)
System.out.println("Einstein [" +i+ "] =
name[i]);

H

H

"y

Answer:

Einstein [0]=E
Einstein [1]=1
Einstein [2]=N
Einstein [3]=S
Einstein [4]=T
Einstein [5]=E
Einstein [6] =1
Einstein [7]=N

public class HelloWorld {

public static void main(String[] args) throws
Exception{

int i;

char [] body = {'b', '0', 'd', 'y'};

for(i=0; i<4; i++)

System.out.println("body [" + body [i] +" ] =" + body
[iD:

H

H

Answer:
body [b] =b
body [o] =0
body [d] =d
body [y] =y

Examine the following program and write the
output:

public class HelloWorld {

public static void main(String [] args) throws
Exception{

System.out.println(" \n E=mc squared Einstein's
famous equation that gave birth to the atom bomb and
heralded a new world of atomic physics");
System.out.println(" \n ");

System.out.println("\n E = energy m = mass ¢ = speed
of light in vacuum");
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System.out.println("\n As we know c squared is huge
so if you convert a small amount of mass you'll get a
tremendous amount of energy");

System.out.println(" \n For example if you convert
lkg of mass you'll get energy of ");

int E, m, c;

m=1;

¢=300000000;

E=m*c*c;

System.out.println("\n " + E + " joules ");
System.out.println(" \n Suppose ¢ would have been
3*10 to the power of -8 meter per second then For 1
kg of mass E =9 *10 to the power of -16 joules");
System.out.println(" \n hence thousands and thousands
of hydrogen atoms in the sun would have to burn up to
release 4 * 10 to the power of 26 joules of energy per
second in the form of radiation");

int i;

for(i=0; i1<5;i++)

System.out.println(" \n Therefore sun would have
ceased ");

System.out.println("\n to form black hole even before
an ooze of organic molecules would react and built
earliest cells and then advance to a wide variety of one
celled organisms and evolve through a highly
sophisticated form of life to primitive mammals");
int v;

v=300000000;

¢=300000000;

if (v==c)

System.out.println("\n rest mass of the photon is zero
because light travels at the speed of light");

else

System.out.println(" \n Albert Einstein's special theory
of relativity has to be rewritten");
System.out.println("\n masses of the individual
substances are 16 \t 18 \t 19 \t 20\t 21\t kilograms");
int j, sum = 0;

int[] num = {16, 18, 19, 20, 21};

for(j=0; j<5;+1)

sum = sum + num [j];

System.out.println("\n sum of the masses of the
individual substances =" + sum);
System.out.println("\n sum of the energies of the
individual substances =" + sum * 300000000 *
300000000);

System.out.println("\n average energy = " + sum/ 5);
System.out.println("\n ");

System.out.println("\n ");

intp, q, 1;

p=0;

Q=3

System.out.println("\n expected energy ="+ p +
"multiplied by ten to the power of minus 16 joules
calculated using Einstein equation");
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System.out.println("\n experimental energy =" + q +
"multiplied by ten to the power of minus 16 joules
calculated using Einstein equation");
=q-p;
System.out.println("\n difference between
experimental energy and expected energy =" +r +"
multiplied by ten to the power of minus 16 joules");
System.out.println("\n absolute value of the difference
between experimental energy and expected energy ="
+ Math.abs(r) + "multiplied by ten to the power of
minus 16 joules");
char k;
char [ ] einstein={'e', 'm'
for(k=0; k<10; k++)
System.out.println("\n Einstein[" + einstein [k] + "] =
" + einstein [k]);
int u;
for(u=1; u<3; u++)
System.out.println("\n Hey! Einstein may not be
wrong please repeat the experiment");
System.out.println("\n * ");
System.out.println("\n ***** ),
System.out.println("\n **Albert Einstein** ");
System.out.println("\n **e= mc squared** ");
System.out.println("n *****");

double f, h, E1;
=2.5;
h= Math.pow(6.625, -34);
E1 =h*f;
System.out.println("\n energy calculated using the
Planck equation ="+ E1);
if (E==E1)
System.out.println("\n hf cannot be equivalent to mc
squared");
if(E>El)
System.out.println("\n hf can be equivalent to mc
squared");
if (E<E1)
System.out.println("\n Einstein and Planck equation
cannot be equalized");
System.out.println("\n ");
System.out.println("\n ");
System.out.println("\n for more details please refer the
book ");

System.out.println("\n Einsteinian Physics");
System.out.println("***************************

v’ lcv’ ’S’, lqv’ vuv’ lav, 'I", 'e’, vdv};

******************\n")-
s
System out println("***************************
sk ok sk sk ok sk sk sk sk sk skoskoskskoskok\ [ 1) .
\n");

System.out.println(" According to the Albert Einstein's
law of variation of mass with velocity: \n");
System.out.println("M =m0 / sqrt ((1- (u/c) squared)
\n");

System.out.println("M = mass of the moving body \t
mO = rest mass of the body \t u= velocity of the body
\t c= speed of light in vacuum\n ");
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{
double M, mO;

int g, b;

m0 = 0.999;

g =200000000;

b=g/c* g/c;

M =m0 / Math.sqrt (1 - b);

System.out.println(" \n Mass of the moving body =" +
M);

if (M==m0 || M<m0)

System.out.println("\n body is at rest or the body is
moving with nonrelativistic speed");

else

System.out.println("\n body is moving with relativistic
speed");

H

H

H

Note:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {
int x, y;

Scanner scan = new Scanner(System.in);
System.out.print("Enter any Number: ");
x = scan.nextFloat();
System.out.print("Enter any Number: ");
y = scan.nextInt();
System.out.println("
Math.sqrt(x));
System.out.println("
Math.sqrt(y));

i
}

The output on the screen:
Enter any Number:
If you enter the number 9
square root of x = 3 will be outputted on the screen.
Enter any Number:
If you enter the number 4
square root of y = 2 will be outputted on the screen.

square root of

square root of

If
%

*/

is introduced i.e., if the above program is rewritten as:
import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

int x, y;

Scanner scan = new Scanner(System.in);
System.out.print("Enter any Number: ");
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x = scan.nextInt();

/%

System.out.print("Enter any Number: ");
y = scan.nextInt();

*/
System.out.println(" square root of x = " +
Math.sqrt(x));
/*
System.out.println(" square root of y = " +
Math.sqrt(y));
*/
}
}
Then the output on the screen is:
Enter any Number:
If you enter the number 9
square root of x = 3 will be outputted on the screen.
What is the mistake in the following program:
public class HelloWorld {
public static void main(String [] args) {
long float x;
Scanner scan = new Scanner(System.in);
System.out.print("Enter any Number: ");
x = scan.nextFloat();
System.out.println(" square root of x = " +
Math.cbrt(x));
}
Answer:

long float x; should not be used -- only float x should
be used because Java do not support the data type such
as long int, long float etc.

-

v % &) ‘.
Difference Engine (1822)

Comparison of C, C++ and Java

132

e (C & C++ support pointers and structures while
Java do not.

e The code of C and C++ are directly converted into
machine level language and it is executed while
the code of Java is converted into Java byte codes
and then it is converted into machine level
language and it is executed.

e C uses scanf as input function to read the
character or integer entered through the keyboard
and printf as output function to print the output on
the screen.

C++ uses cin as input function to read the
character or integer entered through the keyboard
and cout as output function to print the output on
the screen.

But Java uses scan.nextInt() or scan.nextFloat() as
input method to read the variable entered through
the keyboard and System.out.println as output
method to print the output on the screen.

e Functions are in C & C++ whereas methods are in
Java.

o (C & C++ are platform dependent whereas Java is
platform independent.

e In C & C++, program instruction codes are
written and executed within the body of main
function main() where as in Java -- program
instruction codes are written and executed within
the body of main method public static void
main(String[] args).

e data types like int float, char are same in C, C++
& Java.

e C is structured language whereas C++ & Java is
object oriented language (i.e., C++ & Java has the
extensive power and immense extensibility to
write large scale complex programs).

e Operators such as %d, %f & %c are used in C
whereas no operators are used in C++ & Java.

e A program written in Java usually requires more
memory space than the same program written in C
&CH++.

Program 1.1
C program to convert the upper case letter to lower
case letter
#include<stdio.h>
main()
{
char ch ="A";
char b = tolower(ch);
printf("upper case letter %c is converted to lower case
letter %c", ch, b);
H
Output on the screen:
upper case letter A is converted to lower case letter a
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If you want to enter the character through the
keyboard, then the above program should take the
form:
#include<stdio.h>
main()
{
char ch;
printf("Enter any character:");
scanf("%c", &ch);
char b = tolower(ch);
printf("upper case letter %c is converted to lower case
letter %c", ch, b);
i
Output on the screen:
Enter any character:
If you enter the character C
upper case letter C is converted to lower case letter ¢
will be outputted on the screen.

Program 1.2
C program to convert the lower case letter to upper
case letter
#include<stdio.h>
main()
{
char ch ="a’;
char b = toupper(ch);
printf("lower case letter %c is converted to upper case
letter %c", ch, b);
}
Output on the screen:
lower case letter a is converted to upper case letter A
If you want to enter the character through the
keyboard, then the above program should take the
form:
#include<stdio.h>
main()
{
char ch;
printf("Enter any character:");
scanf("%c", &ch);
char b = toupper(ch);
printf("lower case letter %c is converted to upper case
letter %c", ch, b);
}
Output on the screen:
Enter any character:
If you enter the character h
lower case letter h is converted to upper case letter H
will be outputted on the screen.

Program 1.3

C program to test whether the entered character is
upper case letter or not

#include<stdio.h>

main()
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{
char ch ="a’;
if(isupper(ch))

printf("you have entered the upper case letter");
else
printf("you have entered the lower case letter");
}
Output on the screen:

you have entered the lower case letter
If the statement char ch ='a'; is replaced by the
statement char ch ='A’";
i.e., if the above program is rewritten as:
#include<stdio.h>

main()

{

char ch ="A";
if(isupper(ch))

printf("you have entered the upper case letter");
else
printf("you have entered the lower case letter");
}
Then the output on the screen is:

you have entered the upper case letter

Program 1.3

C program to test whether the entered character is
lower case letter or not

#include<stdio.h>

main()

{

char ch ="a’;
if(islower(ch))

printf("you have entered the lower case letter");
else
printf("you have entered the upper case letter");
}
Output on the screen:

you have entered the lower case letter

Program 1.4
C program to print the value of tan inverse x (i.e., the
value of tan™'x)
#include<stdio.h>
#include<math.h>
main()
{
int x = 20;
printf("the value of tan inverse x = %f", atan(x));
}
Output on the screen:
the value of tan inverse x = 1.520838

Program 1.5

C program to print the value of tan inverse x/y (i.e.,
the value of tan'x/y)

#include<stdio.h>
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#include<math.h>
main()
{
nt x,y;
x =20;
y =20;
printf("the value of tan inverse x/y = %f", atan2(x,y));
H
Output on the screen:
the value of tan inverse x/y = 0.785398
“Linux is evolution, not intelligent design.”
— Linus Torvalds

Program 1.6
C program to print the value of fmod(x, y)
#include<stdio.h>
#include<math.h>
main()
{
float x = 20.500000;
float y =20.799999;
printf("the remainder of %f divided by %f is %f", x, y,
fmod(x,y));
H
Output on the screen:
the remainder of 20.500000 divided by 20.799999 is
20.500000
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Program 1.6
C program to print the value of ~x
#include<stdio.h>
main()
{
mtx,y,
x =205;
=X,
printf("the value of y is:%d", y);
}
Output on the screen:
the value of y is:-206
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If the statement y=~x; is replaced by the statement y=
-(~x);
i.e., if the above program is rewritten as:
#include<stdio.h>
main()
!
mtx,y,
x =205;
y=-(~x);
printf("the value of y is:%d", y);
}
Then the output on the screen is:
the value of y is:206

Program 1.7

C program to print the ASCII (American Standard
Code for Information Interchange) value of the entered
character

#include<stdio.h>

main()

{

char ch ='A";

printf("the ASCII value of ch is: %d", ch);
i

Output on the screen:
the ASCII value of ch is: 65
If the statement printf(""the ASCII value of ch is: %d",
ch); is replaced by the statement
printf("the ASCII value of ch is: %c", ch);
i.e., if the above program is rewritten as:
#include<stdio.h>

main()

{

char ch ='A";

printf("the ASCII value of ch is: %c", ch);
i

Then the output on the screen is:
the ASCII value of ch is: A

What will be the output of the following programs:

(a)

#include<stdio.h>

main()

L

int 1;

int num [5] ={16,18,19,20,21};
for(i=0;i<5;i++)

printf("\n Element = %d", num[i] +1);

}

Answer:
Element =17
Element =19
Element = 20
Element =21
Element =22
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(b)

#include<stdio.h>

main()

{

inti=54;

inty=i<<l;

printf("The value of y = %d", y);
}

Answer:

The value of y = 108
If the statement i<<I is replaced by the statement i<<2
Then the output on the screen is:
The value of y= 216
i.€.,
i<<I implies 54 * 2 =108
i<<2 implies 54 * 4 =216
i<<3 implies 54 * 6 =324
i<<4 implies 54 * § =432

(©)

#include<stdio.h>

main()

{

inti=54;

inty=i>>1;

printf("The value of y = %d", y);
H

Answer:

The value of y = 27
If the statement i>>1 is replaced by the statement i>>2
Then the output on the screen is:
The value of y= 13
ie.,
i>>1 implies 54 /2 =27
>>2 implies 54 /4 =13
i>>3 implies 54 /6 =9
i>>4 implies 54 /8 =6
Note: << implies left shift operator and >> implies
right shift operator
Program 1.8
C program to print the length of the entered character
(i.e., to print the length of the string)
#include<stdio.h>
#include<string.h>
main()

{

char ch[4];

printf("Enter any word: ");

scanf("%c", &ch);

printf("The length of the string = %d", strlen(ch));
}

Output on the screen:

Enter any word:

If you enter the word dog
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The length of the string = 3 will be displayed on the
console screen because there are three letters in the
word dog.

Suppose if you enter the word tech

The length of the string = 4 will be displayed on the
console screen because there are four letters in the
word tech.

Program 1.9

C program to print the factorial of the entered number
#include<stdio.h>

main()

{

int i, n, fact=1 ;

printf("Enter any number:");

scanf("%d", &n);

for(i=1; i<=n; i++)

fact = fact *i;

printf("\n Entered number is: %d", n);

printf("\n The factorial of the entered number %d is:
%d", n, fact);

i

Output on the screen:

Enter any number:

If you enter the number 2

Entered number is: 2

The factorial of the entered number 2 is: 2 will be
displayed on the screen.

Suppose if you enter the number 4

Entered number is: 4

The factorial of the entered number 4 is: 24 (4 x 3 x 2
x 1) will be displayed on the screen.

Intel 1103 Dynamic Memory Chip (1970)

C++
Program 2.0
C++ program to convert the upper case letter to lower
case letter
#include<iostream>
using namespace std;
main()

{
char ch ="A";
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char b = tolower(ch);
cout<<"upper case letter" << ch <<"is converted to
lower case letter"<< b;
}
Output on the screen:
upper case letter A is converted to lower case letter a
If you want to supply the value of ch through the
keyboard, then the above take the form:
#include<iostream>
using namespace std;
main()
{
char ch;
cout<<"Enter any character:"<<endl;
cin>>ch;
char b = toupper(ch);
cout<<"lower case letter"<< ch <<"is converted to
upper case letter"<<b;
}
Output on the screen:
Enter any character:
If you enter the character C
upper case letter C is converted to lower case letter ¢
will be outputted on the screen.

Program 2.1
C ++ program to convert the lower case letter to upper
case letter
#include<iostream>
using namespace std;
main()
{
char ch ="a’;
char b = toupper(ch);
cout<<"lower case letter"<< ch << "is converted to
upper case letter"<<b;
§
Output on the screen:
lower case letter a is converted to upper case letter A

Program 2.2
C++ program to test whether the entered character is
upper case letter or not
#include<iostream>
using namespace std;
main()
{
char ch ="'a’;
if(isupper(ch))
cout<<"you have entered the upper case letter";
else
cout<<"you have entered the lower case letter";
}
Output on the screen:
you have entered the lower case letter
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If the statement char ch ='a'; is replaced by the
statement char ch ='A’;
i.e., if the above program is rewritten as:
#include<iostream>
using namespace std;
main()
{
char ch ="A";
if(isupper(ch))
cout<<"you have entered the upper case letter";
else
cout<<"you have entered the lower case letter";
}
Then the output on the screen is:
you have entered the upper case letter

Program 2.3
C++ program to test whether the entered character is
lower case letter or not
#include<iostream>
using namespace std;
main()
{
char ch ="a’;
if(islower(ch))
cout<<"you have entered the lower case letter";
else
cout<<"you have entered the upper case letter";
}
Output on the screen:
you have entered the lower case letter
Program 2.4
C++ program to print the value of tan inverse x (i.e.,
the value of tan'lx)
#include<iostream>
#include<cmath>
using namespace std;
main()
{
int x =20,
cout<<"the value of tan inverse x = "<< atan(x);
}
Output on the screen:
the value of tan inverse x = 1.520838

Program 2.5

C++ program to print the value of tan inverse x/y (i.e.,
the value of tan™'x/y)
#include<iostream>
#include<cmath>
using namespace std;
main()

{

nt x,y;

x =20;

y =20;
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cout<<"the value of tan inverse x/y = " << atan2(x.,y);
}
Output on the screen:

the value of tan inverse x/y = 0.785398
Program 2.6
C++ program to print the value of fmod(x, y)
#include<iostream>
#include<cmath>
using namespace std;
main()

{
float x =20.500000;
float y =20.799999;
cout<<"the remainder of"'<< x<< "divided by" << y<<
"is: " << fmod(x,y);
}
Output on the screen:
the remainder of 20.500000 divided by 20.799999 is
20.500000

Program 2.7
C++ program to print the value of ~x
#include<iostream>
using namespace std;
main()
{
int x, y;
x =205;
=X,
cout<< "the value of y is: " <<Yy;
}
Output on the screen:
the value of y is:-206
If the statement y=~x; is replaced by the statement y=
-(~x);
i.e., if the above program is rewritten as:
#include<iostream>
using namespace std;
main()
{
int x,y;
x =205;
y= -(~x);
cout<< "the value of y is: " <<y;
}
Then the output on the screen is:
the value of y is:206

Program 2.8

C++ program to print the ASCII (American Standard
Code for Information Interchange) value of the entered
character

#include<iostream>

using namespace std;

main()

{
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char ch ='A";
cout<<"the ASCII value of ch is: "<< ( int) ch;
}
Output on the screen:
the ASCII value of ch is: 65
If the statement cout<<"the ASCII value of ch is: "<<
(int) ch; is replaced by the statement
cout<<"the ASCII value of ch is: "<< ( char) ch;
Then the output on the screen is:
the ASCII value of ch is: A

What will be the output of the following programs:

(a)

#include<iostream>

using namespace std;

main()

L

int 1;

int num [5] ={16,18,19,20,21};
for(i=0;i<5;i++)

cout<< "\n Element =" <<numl[i] +1;

}

Answer:
Element=17
Element =19
Element = 20
Element =21
Element =22

(b)

#include<iostream>

using namespace std;

main()

{

int i = 54;

inty=i<<l;

cout<< "The value of y =" <<y;

}

Answer:

The value of y = 108
If the statement i<<I is replaced by the statement i<<2
Then the output on the screen is:
The value of y= 216
ie.,
<<l implies 54 * 2 =108
1<<2 implies 54 * 4 =216
i<<3 implies 54 * 6 =324
i<<4 implies 54 * § =432

(©)
#include<iostream>
using namespace std;
main()

{

inti= 54,
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inty=i>>1;
cout<< "The value of y = "<<y;
H
Answer:
The value of y = 27
If the statement i>>1 is replaced by the statement i>>2
Then the output on the screen is:
The value of y= 13
ie.,
>>1 implies 54 /2 =27
>>2 implies 54 /4 =13
>>3 implies 54 /6 =9
i>>4 implies 54/ 8 =6
Note: << implies left shift operator and >> implies
right shift operator

Program 2.9

C++ program to print the length of the entered
character (i.e., to print the length of the string)
#include<iostream>

#include<cstring>

using namespace std;

main()

{

char ch[4];

cout<<"Enter any word: ";

cin>> ch;

cout<<"The length of the string =" <<strlen(ch);

}

Output on the screen:

Enter any word:

If you enter the word dog

The length of the string = 3 will be displayed on the
console screen because there are three letters in the
word dog.

Suppose if you enter the word tech

The length of the string = 4 will be displayed on the
console screen because there are four letters in the
word tech.

Program 3.0

C++ program to print the factorial of the entered
number

#include<iostream>

using namespace std;

main()

{

int i, n, fact=1 ;

cout<<"Enter any number: ";

cin>>n;

for(i=1; i<=n; i++)

fact = fact *i;

cout<<"Entered number is: " << n<<endl;

cout<< "The factorial of the entered number" << n<<"
is:" << fact;
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}

Output on the screen:

Enter any number:

If you enter the number 2

Entered number is: 2

The factorial of the entered number 2 is: 2 will be
displayed on the screen.

Suppose if you enter the number 4

Entered number is: 4

The factorial of the entered number 4 is: 24 (4 x 3 x 2
x 1) will be displayed on the screen.

Java

Program 3.1

Java program to test whether the entered character is a
digit or not

public class HelloWorld{

public static void main (String [Jargs){
if(Character.isDigit('5"))

System.out.println("the entered character is a digit");
else

System.out.println("the entered character is not a
digit");

h

i

Output on the screen:
the entered character is a digit
If you want to supply the value of digit through the
keyboard then the above program should be rewritten
as:
public class HelloWorld {
public static void main (String []args)throws
Exception{
int ch;
System.out.print("Enter a digit:");
ch = (int)System.in.read();
if(Character.isDigit(ch))
System.out.println("the entered character is a digit");
else
System.out.println("the entered character is not a
digit");
h
}

Output on the screen:

Enter a digit:

If you enter the digit 5

the entered character is a digit will be outputted on the
screen.

Note:
e If the statement throws Exception is omitted
from the statement
public static void main (String []args)throws
Exception
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Then the compilation error will be displayed on the
screen.

e If the statement if(Character.isDigit('5")) is

replaced by the statement
if(Character.isDigit(5))
Then the output on the screen is:
the entered character is not a digit

Note:
The above program can also be written as:

(A)

import java.util.Scanner;

public class HelloWorld{

public static void main (String []args)throws
Exception{

int ch;

Scanner scan = new Scanner(System.in);
System.out.print("Enter a digit:");

ch = scan.nextInt();

if(Character.isDigit(ch))

System.out.println("the entered character is a digit");
else

System.out.println("the entered character is not a
digit");

H

H

(B)

import java.util.Scanner;

public class HelloWorld {

public static void main (String []args)throws
Exception{

int ch;

Scanner in = new Scanner(System.in);
System.out.print("Enter a digit:");

ch = in.nextInt();

if(Character.isDigit(ch))

System.out.println("the entered character is a digit");
else

System.out.println("the entered character is not a
digit");

H

H

Program 3.2

Java program to test whether the entered character is a

letter or not

public class HelloWorld{

public static void main (String [Jargs){
if(Character.isLetter('A"))

System.out.println("the entered character is a letter");
else

System.out.println("the entered character is not a
letter");

h

}

Output on the screen:
the entered character is a letter

Program 3.3

Java program to print the value of atan(x)

public class HelloWorld {

public static void main (String [Jargs){

int x = 20;

System.out.println("the value of tan inverse x = "+
Math.atan(x));

}
}

Output on the screen:
the value of tan inverse x = 1.520838

Program 3.4
Java program to print the value of tan inverse x/y (i.e.,
the value of tan'x/y)

public class HelloWorld {

public static void main (String [Jargs){

int x = 20;

inty =20;

System.out.println("the value of tan inverse x/y = "+
Math.atan2(x,y));

h

}

Output on the screen:
the value of tan inverse x/y = 0.785398

Program 3.5

Java program to print the output
Element = 17
Element = 19
Element = 20
Element =21
Element = 22

public class HelloWorld {

public static void main (String [Jargs){

int i;

int [] num ={16,18,19,20,21};

for(i=0; i<5; i++)

System.out.println("\n Element =" + (num[i] +1));

}

}

Output on the screen:
Element=17
Element =19
Element = 20
Element =21
Element =22
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Note: if the statement
System.out.println("\n Element =" + num[i] +1);
1s written instead of the statement
System.out.println(“\n Element = “ + (num[i] +1));
Then the output on the screen is:
Element = 161 Element = 181

Element = 191

Element = 201

Element =211

What will be the output of the following programs:

(a)
public class HelloWorld {
public static void main (String [Jargs){

inti= 54,

inty=1i>>1;
System.out.println("value of y =" +y);
H

H

(b)

public class HelloWorld {

public static void main (String [Jargs){
inti= 54,

inty=1i<<I;
System.out.println("value of y =" +y);
H

H

Program 3.6

Java program to print the ASCII (American Standard
Code for Information Interchange) value of the entered
character

public class HelloWorld{

public static void main (String [Jargs){

char ch ='A";

System.out.println("the ASCII value of ch is: " + ( int)
ch);

H

}

Output on the screen:
the ASCII value of ch is: 65
If the statement System.out.println("the ASCII value
of chis: " + (int) ch); is replaced by the statement
System.out.println("the ASCII value of ch is: " + (
char) ch);
Then the output on the screen is:
the ASCII value of ch is: A

Program 3.7

Java program to print the value of ~x
public class HelloWorld {

public static void main (String [] args){
int x,y;
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x =205;

Y=X;

System.out.println("the value of y is: " +y);
}

}

Output on the screen:
the value of y is:-206
If the statement y=~x; is replaced by the statement y=
- (~%);
i.e., if the above program is rewritten as:
public class HelloWorld {
public static void main (String [] args){
int x, y;
x = 205;
y=-(~x);
System.out.println("the value of y is: " +y);
H
}

Then the output on the screen is:
the value of y is:206

Program 3.7

Java program to print the length of the entered
character (i.e., to print the length of the string)

A)

public class HelloWorld {

public static void main (String [] args){

String m = new String ("computer");
System.out.println("length of string = " + m.length());
H

i

Output on the screen:
length of string =8

B)

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

String m;

Scanner in = new Scanner(System.in);
System.out.print("Enter the word: ");

m = in.nextLine();

System.out.println(" the word you entered =" + m);
System.out.println("length of string =" + m.length());
H

i

Enter the word: file
the word you entered = file
length of string =4

Program 3.8

Java program to display the date
import java.util. Date;

public class HelloWorld {

public static void main(String args[]) {
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Date date = new Date();
System.out.println(date.toString());
i

}

Output on the screen:
Mon Feb 15 10:49:33 EST 2016

What will be the output of the following program:

import java.util.Scanner;

public class HelloWorld {

public static void main(String args[]) {

int i, n, fact=1 ;

Scanner scan = new Scanner(System.in);
System.out.println("Enter any number: " );

n= scan.nextInt();

for(i=1; i<=n; i++)

fact = fact *i;

System.out.println("\n Entered number is: " + n);
System.out.println("\n The factorial of the entered
number" +n + " is:" + fact);

H

H

Program 3.8

Java program to check whether the two numbers are
equivalent or not using equals() method
public class HelloWorld {

public static void main(String [] args) {
Integer x =5;

Integer y= 6;

if(x.equals(y))

System.out.println("x equals y ");

else

System.out.println("x does not equals y ");
h

i

Output on the screen:
x does not equals y

Program 3.9

Java program to print the reverse of the entered word
public class HelloWorld {

public static void main (String [] args){

String m = new String ("computer");
System.out.println("length of string =" + m.length());
System.out.println(" the word you entered =" + m);
String 1 = new StringBuffer(m).reverse().toString();
System.out.println("reverse of the entered word:" + 1);
H

}

Output on the screen:
length of string =8
the word you entered = computer
reverse of the entered word: retupmoc
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If you want to enter the word through the keyboard,
then the above program should take the form:

import java.util.Scanner;

public class HelloWorld {

public static void main(String [] args) {

String m;

Scanner in = new Scanner(System.in);
System.out.print("Enter the word: ");

m = in.nextLine();

System.out.println(" the word you entered =" + m);
String 1 = new StringBuffer(m).reverse().toString();
System.out.println("reverse of the entered word:" + 1);

i
}

Output on the screen:
Enter the word:
If you enter the word computer
the word you entered = computer
reverse of the entered word: retupmoc

will be displayed on the screen.
Program 4.0
Java program to insert the word
public class HelloWorld {
public static void main (String [] args){
String m = new String ("computer");
System.out.println(" the word you entered =" + m);
String 1 = new StringBuffer(m).insert(3, "bill
gates").toString();
System.out.println("the word computer after addition
of another word bill gates appear as :" + 1);

}
i

Output on the screen:
the word you entered = computer
the word computer after addition of another word bill
gates appear as : combill gatesputer
If you want to enter the word through the keyboard,
then the above program should take the form:
import java.util.Scanner;
public class HelloWorld {
public static void main (String [] args){
String m;
Scanner in = new Scanner(System.in);
System.out.print("Enter the word: ");
m = in.nextLine();
System.out.println(" the word you entered =" + m);
String 1 = new StringBuffer(m).insert(3, "bill
gates").toString();
System.out.println("the entered word after addition of
another word bill gates appear as :" + 1);
H
i

Output on the screen:
Enter the word:
If you enter the word steve jobs
the word you entered = steve jobs
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the entered word after addition of another word bill
gates appear as :stebill gatesve jobs
will be outputted on the screen.
Note:

(a)

import java.util.Scanner;

public class HelloWorld{

public static void main (String [] args){

String m;

Scanner scan = new Scanner(System.in);
System.out.print("Enter the word: ");

m = scan.nextLine();

System.out.println(" the word you entered =" + m);
String 1 = new StringBuffer(m).insert(3, "bill
gates").toString();

System.out.println("the entered word after addition of
another word bill gates appear as :" + 1);

H

H

(b)

import java.util.Scanner;

public class HelloWorld {

public static void main (String [] args){

String m;

Scanner yavon = new Scanner(System.in);
System.out.print("Enter the word: ");

m = yavon.nextLine();

System.out.println(" the word you entered =" + m);
String 1 = new StringBuffer(m).insert(3, "bill
gates").toString();

System.out.println("the entered word after addition of
another word bill gates appear as :" + 1);

H

}

Output on the screen:

Enter the word:

If you enter the word steve jobs

the word you entered = steve jobs

the entered word after addition of another word bill
gates appear as :stebill gatesve jobs

will be outputted on the screen.

Note 1:
The statement public static void main(String args[])
can also be written as:
static public void main(String [] args)

Note 2:
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Random Acess Memory

JVM( Java virtual machine)

BYTE
A EXECUTION
VERIFIER ENGINE

CLASS LOADER

JVM (Java Virtual Machine) resides under RAM
(Random Access Memory — the stuff that boost up
your computer to run faster and allows your computer
to perform many tasks at the same time) and it
comprises

CLASS LOADER: it loads .class file that contains
Java byte codes.

BYTE CODE VERIFIER: it verifies byte codes.
EXECUTION ENGINE: it translates java byte codes
to machine codes and executes them.

ANDROID

Linux based operating system which powers millions
of mobile devices such as smartphones and tablet
computers across the world — first developed by
Android Inc. and later further advanced by open hand
set alliance (a group of 84 technology and mobile
companies such as Dell, Motorola, Samsung
Electronics, Sony, Intel, LG Electronics etc.) — led by
Google Inc. and was initially released in September
23, 2008.

Android Architecture
e LINUS KERNEL

Core part / heart of the android operating system —
developed by Linus Torvalds in 1991 — which consists
of drivers (i.e., a well-defined set of instructions —
what we call programs or software written in C
language that is installed into mobile phones and
stored in the form of files in the phone) — that tells
your mobile phone how to communicate with its
hardware components such as camera, display etc. —
without which keypad, Bluetooth, Audio, Wi-Fi,
Camera won’t work properly and it is responsible for
Inter Process Communication (IPC: a mechanism
which allows applications running in different
processes to share data and communicate with each
other i.e., a mechanism which allows an application
running in a process to send requests and receive
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responses from an application running in another
process), Power management (conserves power in the
expense of performance and holds the device not to
get to sleep state) and Memory management (make the
best or most effective use of memory).

Inter Process Communication

apptioitin sent request applif:ati(')n

running in a q running in a

process A — process B
—

recieve response

The kernel

Intercommunication of software and applications with
hardware through Kernel

LIBRARIES

A collection of prewritten non-volatile data (written in
C/ C++ language) and precompiled programming
codes — which support the well-functioning of android
operating system.

Libraries include:

« Surface Manager/ Screen manager (support
the display screen)

s OpenGL (Open Graphics Library) — support
3Dimemsional graphics

+ SGL (Scalable Graphics Library) — support
2Dimensional graphics

%  Media Framework — support recording and
playback of audio and video and image
formats (MP3, JPG, JPEG, PNG, GIF etc.)

% Free Type — responsible for font support (i.c.,
font size, color etc.)

« SSL (Secured Sockets layer) / TLS

(Transport Layer Security) — responsible for

internet security and support network

applications

WebKit — support the display of web pages

(i.e., support inbuilt browser)

SQLite — responsible for storage of user data

Bionic — standard C library WHICH supports

7
0’0

X3

S

X3

S
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embedded Linux based devices in mobile
phones

Android Runtime

Surface
Manager

Media | Core Libraries

| Framework S0t

| Dalvik Vitual Machine |

Cpen GLIES FreeType Webkit

Android Run Time (ART)

This includes Java core libraries (consists of Java
packages) and DVM (Dalvik Virtual Machine) —
which is responsible to run android application.

Note 1:

Java source code is compiled into Java bytecode
which is stored within .class file and the Java bytecode
is read, verified and executed by Java Virtual Machine
(JVM). But in the case of Google’s Android operating
system, DVM (Dalvik Virtual Machine) is used
instead of JVM because JVM is designed for desktops
and it is too heavy for mobile devices and moreover
JVM takes more memory, runs and loads slower
compared to DVM.

In case of desktop operating system,

Java source codes — are compiled to — Java byte codes
(which then stored in .class file) — read, verified and
executed by JVM.

In case of Google’s Android operating system,

Java source codes — are compiled to — Java byte codes
(which then stored in .class file) — a tool called dx then
converts Java byte codes into Dalvik byte codes
(which are then stored in .dex file i.e., in . Dalvik
Executable file) — and are read, verified and executed
by DVM (Dalvik Virtual Machine — open-source
software meaning a software which is freely available
to the public — developed by Dan Bornstein, who
named it after the fishing village of Dalvik in Iceland).

Application Frame Work

A software frame work (written in Java language) that
supports the features of android applications
Application Frame Work includes:

Content Provider
Notifications Manager
Activity Manager
Window Manager
Location Manager
View manager
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e Package manager

e Telephony manager

e XMPP (Extensible Messaging and Presence
Protocol)

e Resource manager:

Content Provider

App 1 App 2 App 3
1+ + +
4 3 4
Content Provider

Data of applications (App 1, App 2 & App 3) are
stored in database (which may be SQLite or Files etc.).
If application App | requests content provider for the
data of the application App 2, then the content
provider fetches the data of the application App 2 and
sends to App 1. Thus the data of App 2 is shared by
App 1 THROUGH Content provider.

“Content provider allows the sharing of data among
various applications.”

Notifications Manager
Notifications Manager — display alerts and
notifications (like low battery, you have got 2
messages, you have 2 missed calls etc.) to the user.

Activity Manager
First Activity Second Activity

[ESE . ¥ e :
(Click me ! [ Actini |

i ! ctivity

i

 F— S ¥ 1
i §

LS i

i T

i

W

If you open your mailbox application, you see number
of activities such as inbox, sent, draft etc.

If you click on inbox, then another activity showing
the list of inbox mails is opened.
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And if you click on one of the inbox mail, then
another activity showing the content of inbox mail is
opened.
The activity manager manages and keeps the
record of these activities.

Window Manager
Window Manager organizes the display screen for the
application

the display screen for the video player application
organized by Window Manager

Location Manager
Location Manager provides the periodic updates of the
geographical location of the mobile device using GPS
(Global Positioning System which is a satellite-based

navigation system) or cell tower.

View manager

View manager manages the apps user interface.

Package manager
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Package manager provide information about the list of
installed apps in Android mobile device.

Telephony manager
Telephony manager provide information about the
Telephony services (such as phone network, sim serial
number, IMEI number etc.).

-
Wi TelephonyManager

Phane Details

IME] Murriber 000000000000000
Subsenber D:00ODDO0ODD00DO00
Sim Serial

NumberBS014103211 118510720
MNetwork Country 1S00us

SIM Country ISO0us

Software Versionmull

Vigice Mail Humber.+ 18852175045
Phone Hetwaork TypeGSM

In Roeaming? false

XMPP
XMPP (Extensible Messaging and Presence Protocol)
supports online chat application (like yahoo messenger
etc.).

6]
i

X !gamm

Lot Seen Yestesdoy

Mohamed Atouch

Android Chat App

Omar Aouzal

2 Ayoub Boho

®

Mohsin Afir

Abdel Elbazi

Hassan
Aitouatouch

Resource manager
Where you can store all the non-code resources like
images, graphics, videos, audios, animations, pictures
that your application might use as backgrounds etc. —
and you can upload these resources to your app.

Applications

Which include: contacts, browser, messages,
facebook, whatsup etc.

145

Twitter

£l

Facebook Instagram

LinkedIn
What will be the output of the following program:

public class HelloWorld{

public static void main (String [] args){

String m = new String ("Strings are immutable");
System.out.println(m.char At(8));

}

H

Answer:
Output on the screen:
a

Note: if you replace the statement
System.out.println(m.char At(8));
by the statement

System.out.println("m.charAt(8)");
Then the output on the screen is:
m.charAt(8)
If you want to enter the sentence through the
keyboard, then the above program should take the
form:
import java.util.Scanner;
public class HelloWorld {
public static void main(String [] args) {
String m;
Scanner in = new Scanner(System.in);
System.out.print("Enter the sentence: ");
m = in.nextLine();
System.out.println(m.charAt(8));
H
}

Output on the screen:

Enter the sentence: strings are immutable
a

will be displayed on the screen.

Android - Application Components
Which are the building blocks of android application.
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The main components of the android application are:
o Activities

Services

Broadcast Receivers

Content Providers

Intent

View

Android Virtual Device (AVD)

Android Emulator

Activities
If you open your phone application, you see number of
activities such as received calls, dialed calls, missed
calls etc.
If you click on received calls, then another activity
(i.e., screen showing the list of received calls) is
opened.
And if you click on one of the received call, then
another activity showing the information about the
received call (such as the phone number of received
call, the time at which it was received etc.) is opened.
And if you want to make a call, another activity
showing the number keypad is opened.

Services
If you want the music to play in the background or if
you want some video to be downloaded while you are
browsing over the internet — services provide
feasibility for the music to play in the background or
video to be downloaded while you are browsing over
internet.
Broadcast Receivers
pop up notifications such as low battery, charging,
Power got connected to the mobile device, Power got
disconnected from the mobile device, A headset was
plugged in, A headset was plugged out.

WITaTCTATTeATToTRle (T

7A éattery low

Conniect to a power outlet to charge device
and exit unused applications in Task
manager. Continued usage while charging
may prevent efficient charging

—=[f]

Battery use

Content Providers
If you type a request for the meaning of a word in the
search engine of user dictionary application
User dictionary application sends the request to
content resolver and the content resolver sends the
request to the content provider and the content
provider fetches the information from the database and
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directs it to the content provider and then from content
provider to content resolver and finally from content
resolver to user application.

Intent

Activity 1

Activity 2

VIEW PHOTO /

When you press view photo, intent
(message) is sent to the android operating
system to open another activity (i.e.,
activity 2) which display the photo

View (apps user interface)

Android Virtual Device (AVD) & Emulator
Different android mobile devices possess different
configurations. After running and testing your android
application on emulator (the component that allows
the testing of android application without the necessity
to install the application on a physical Android based
mobile device) you need Android Virtual Device
(AVD) to test whether the application is compatible
with a particular android mobile device configuration
before installation of the app into that mobile device.

XML

EXtensible (extendable) Markup (symbols and
notations like <, >, / etc.) Language (which is both
human and machine understandable language) is a
simple and very flexible text format designed to store
data and transport data through internet.

HTML (Hyper Text Markup Language) = A text
format designed to display data

1. XML to display the output:

note

to people

from steve jobs

message Design is not just what it looks like and feels
like. Design is how it works.

Answer:

<note>
<to> people </to>
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<from> steve jobs </from>

<message> Design is not just what it looks like and
feels like. Design is how it works. </message>
</note>

Note:
If the statement
<message> Design is not just what it looks like and
feels like. Design is how it works. </message>
is replaced by the statement
<Message> Design is not just what it looks like and
feels like. Design is how it works. </message>
Then there will be no display of the output on the
console screen.

The statement <to> people </to> imply element
<to> imply start tag and </to> imply end tag

</note> is termed parent element

And

<to> people </to>

<from> steve jobs </from>

<message> Design is not just what it looks like and
feels like. Design is how it works. </message> are
termed child elements

2. XML to display the output:

Book

Name of the book: Harry Potter
Author: J K. Rowling

Price: 255%

Pages: 296

Year: 2002

Edition: 8

Answer:

<Book>

<Name>:Harry Potter </Name>
<Author>: J K. Rowling </Author>
<Price>: 255$ </Price>

<Pages>: 296 </Pages>

<Year>: 2002</Year>

<Edition>: 8 </Edition>

</Book>

Note:
What will be the output of the following:

<Book>

<Name>: Harry Potter </Name>

<Author>J K. Rowling </Author>

<Price> 255$ </Price>

<rowling> <Pages> 296 </Pages></rowling>
<Year>2002</Year>

<Edition> 8§ </Edition>

</Book>

Note 1:
<rowling> <Pages> 296 </Pages></rowling>

termed child element and <Pages> 296 </Pages> is

termed sub child element.

“I think right now it's a battle for the mindshare of

developers and for the mindshare of customers, and

right now iPhone and Android are winning that
battle.” -- Steve Jobs

How to create an android application which says
Hello Android

First you have to download android studio from the
website

http://developer.android.com/sdk/index.html
And after downloading and installing it into your
computer, you need to follow the option

File — New — New project

And Create New Project window is opened and in
create new project window you will see

& Create New Project

|@l New Project

Android Studio

Configure your new project

Application name: [ MyFirstndroidApp |

Company Domain: | jenkov.com |

Packagename:  com jenkov.myfirstandraidapp Edit

I[-]

Project location: | D\data\projects\android-studio-projects\My

preio | [ Cancel ] [Fnen |

Application name:
Company domain:
Package name:
Project location:

Application name: name of the application you are
going to create

Because you are going to create Hello Android app,
Application name is Hello Android
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Company domain: domain name which you prefer to
be associated with your app to preserve its unique
identity in Google play store —without which you
cannot generate a package name and without the
package name you cannot distribute your app in
android market like Google play store.
In this case we just name the
Company domain as manju.example.com
Package name:
Since Company domain is manju.example.com and
application name is Hello Android
Package name is:

com. example. manju. helloandroid

Project location: a file or folder on your hard drive
where the newly created application will be stored.

In this case the above app will be stored in
C:\Users\Manju\AndroidStudioProjects\HelloAndroid
2

Application name: Hello Android

Company domain: manju.example.com

Package name: com. example. manju. helloandroid
Project location:
C:\Users\Manju\AndroidStudioProjects\HelloAndroid
2

Once you have set the application name, company
domain and project location, click on the "Next"
button in the lower right corner of the Create New
Project window.
And then a window

Target Android devices

Will be opened
g;i Target Android Devices

Because we wish to install our app to phones and
smart phone tablets we select Phones and Tablets

And under Phones and Tablets — we see minimum
SDK
Selection of minimum SDK is very important because
If you select minimum SDK (SDK means software
development kit):

API3: Android 1.5(Cupcake)
Then your app will run on approximately 100% of the
mobile devices that are active on the Google play
store.
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Suppose if you select minimum SDK:
API16: Android 4.1 (Jelly Bean)

Then your app will run on approximately 94.8% of the
mobile devices that are active on the Google play
store.

After selecting the minimum SDK click on the "Next"
button in the lower right corner of the Target Android

devices window.

& s e it =]

_"R7
Tl =

b s ey 2 vt

And then a window
Add an activity to mobile
Will be opened
And you need to select an activity and click on the
"Next" button in the lower right corner of the Add an
activity to mobile window.
In this case, we select blank activity
And then a window
Customize the activity

Will be opened _
=l~—- H e -

........ | Foish |

Click on the finish button and a new window

Main Activity.java _
)cnntent_mam.xml

—F

Hello Android!

Will be opened displaying the text Hello Android
If you click on text button then 2 files

e  Main Activity.java
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e content main.xml

will be displayed on the screen.

And in content main.xml file

You see

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text=""Hello Android!" />

If you replace the statement
android:text=""Hello Android!"
by the statement
android:text=""Hello World!"

Then instead of Hello Android!
Hello World!
Will be displayed on the screen.

If you add the statement
android: textAppearance
="?android:attr/textAppearanceSmall"
after the statement
android:text="Hello Android!"
ie.,
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello Android!"
android: textAppearance
="?android:attr/textAppearanceSmall"
/>

Then the output on the screen is:

Main Activity.java 2
)content_mam.xml

]
EEEZ

A\
small

font size

If you replace the statement

android: textAppearance
="?android:attr/textAppearanceSmall"
by the statement
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android: textAppearance
="?android:attr/textAppearanceMedium"

Then the font size of Hello Android! will be medium.

If you replace the statement

android: textAppearance
="?android:attr/textAppearanceSmall"
by the statement

android: textAppearance
="?android:attr/textAppearanceLarge"

Then the font size of Hello Android! will be large.

If add the statement
android:textStyle="bold"

after the statement

android: textAppearance

="?android:attr/textAppearanceSmall"

ie.,

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello Android!"

android: textAppearance

="?android:attr/textAppearanceSmall"

android:textStyle="bold"

/>

Then the output on the screen is:

=N |

Hello Android!

TEXT WILL
\/ BEINBOLD

small
font size

If you replace the statement
android:textStyle="bold"
by the statement
android:textStyle="italic"
Then the text

Hello Android!
will be in italic format
ie.,

Hello Android!

If you replace the statement
android:textStyle="bold"
by the statement
android:textStyle=""bold|italic"
Then the text
Hello Android!
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Will appear as:
Hello Android!

If you add the statement
android:textColor="#33b5e5"
after the statement
android:textStyle="bold"

ie.,

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello Android!"

android: textAppearance

="?android:attr/textAppearanceSmall"

android:textStyle="bold"

android:textColor="#33b5e5"

/>
Then the output on the screen is:

If you replace
#33b5e5
by #33b565
1.€.,
android:textColor="#33b565"
Then the output on the screen is:

Hello Android!

If you add the statement
android:textSize=""'50sp"
after the statement
android:textColor="#33b5e5"

ie.,

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello Android!"

android: textAppearance

="?android:attr/textAppearanceSmall"

android:textStyle="bold"

android:textColor="#33b5e5"

android:textSize=""50sp"

/>

Then the output on the screen is:

50sp corresponds to Hello Android!
100sp corresponds to Hello Android!
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150sp corresponds to Hello Android!

Horizontal

Vertical

If you add the statement

android:layout_centerHorizontal="true"

after the statement

android:layout_height="wrap_content"

1e.,

<TextView
android:layout_width="wrap_content"

android:layout_height="wrap_content"

android:layout_centerHorizontal="true"

android:text="Hello Android!"

android: textAppearance

="?android:attr/textAppearanceSmall"

android:textStyle="bold"

android:textColor="#33b5e5"

android:textSize=""50sp"

/>

Then the output on the screen is:

Horizontal
Hello Android!

Horizontal
center

Vertical

If replace the statement
android:layout_centerHorizontal="true"
by the statement
android:layout_centerVertical="true"
Then the output on the screen is:
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Horizontal

Hello Android!

Vertical

o

vertical center

If you replace the statement

android:layout_centerHorizontal="true"

by the statement
android:layout_leftHorizontal=""true"

Then the output on the screen is:

Hello Android!

If you add the statement
android:layout_marginTop="30dp”
after the statement
android:layout_centerHorizontal="true"

Le.,

<TextView
android:layout_width="wrap_content"

android:layout_height="wrap_content"

android:layout_centerHorizontal="true"

android:layout_marginTop="30dp”

android:text="Hello Android!"

android: textAppearance

="?android:attr/textAppearanceSmall"

android:textStyle="bold"

android:textColor="#33b5e5"

android:textSize=""'50sp"

/>

Then the output on the screen is:
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Hello Android! 69dp

Hello Android! 80 dp
Hello Android! 100 dp

What will be the output on the screen if:

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_centerHorizontal="true"
android:layout_marginTop="30dp”
android:text="Hello Android!"
android: textAppearance
="?android:attr/textAppearanceSmall"
android:textStyle="bold"
android:textColor="#33b5e5"
android:textSize=""50sp"
/>

<TextView
android:layout_width="wrap_content"

android:layout_height="wrap_content"

android:layout_centerHorizontal="true"

android:layout_marginTop=""60dp”

android:text="Hello!"

android: textAppearance

="?android:attr/textAppearanceLarge"

android:textStyle=""bold|italic"

android:textColor="#33b575"

android:textSize=""90sp"

/>

Answer:

Hello!
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What is the difference between SQL and SQLite?

SQL (Structured Query Language) — a standard

interactive and programming language for getting

information from a database

SQLite — database

If you replace the statement
android:layout_centerHorizontal="true"

by the statement
android:layout_alignParentLeft ="true"

ie., if

<TextView

android:layout_width="wrap_content"

android:layout height="wrap content"
android:layout_alignParentLeft =""true"
android:layout_marginTop="30dp"

android:text="Hello Android!"
android:textAppearance

="?android:attr/textAppearanceSmall"
android:textStyle="bold"
android:textColor="#33b5e5"
android:textSize="25sp"
/>

is written instead of

<TextView
android:layout_width="wrap_content"

android:layout_height="wrap_content"

android:layout_centerHorizontal="true"

android:layout_marginTop="30dp"

android:text="Hello Android!"
android:textAppearance

="?android:attr/textAppearanceSmall"
android:textStyle="bold"
android:textColor="#33b5e5"
android:textSize="25sp"
/>

Then the output on the screen is:

Left

If you replace the statement
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android:layout_centerHorizontal="true"
by the statement

android:layout_alignParentRight =""true"
Then the output on the screen is:

Right

If you replace the statement
android:layout_centerHorizontal="true"
by the statement
android:layout_alignParentBottom ="true"
Then the text
Hello Android! on the screen will become invisible as
it goes to the bottom of the screen.

And if replace the statement
android:layout_alignParentBottom ="true"
by the statement
android:layout_alignParentTop ="true"
Then the output on the screen is:

Text will
become visible

How to Add an Image to Your Android Application
First you have to create raw folder and for that you
have to open android studio

T

~/
IMainA ctivity.java ~/
xml file

if you click on it
then you will see

Project
Packages
Scratches
Android ....
[fesian]
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If you select packages then you will see

W _app |

[» android support

< i}mm. example. manju. helloandroid} /

D drrwanTe
D layout

- xml filg

Right click on it then design text

s

If you click on package name (i.e., on com. example.
manju. Helloandroid) and if you select new and click
on it and select Android resource directory and click
on it — a new resource directory window will be
opened

New resource directory

directory name:;

resource type:¢

typeraw

after entering raw in directory

name and resource type--
%, click on

After clicking on ok button, a new folder named raw
will be created and you can see it in

w app | ] |

v

Jjava file

[> android support

Dtom.' example. manju. helloandroid|

D arTwane

D layout
———

"D fa‘w:] ;

newly created — i
folder

xml fil

Now you copy the image (i.e., image name.jpg) from
the desktop and paste in the newly created folder (i.e.,
in raw folder) and open .xml file and paste the
following code:

<ImageView
android:layout_width=""fill_parent"
android:layout_height="wrap_content"
android:src="(@raw/image_name" />

in it. Then the output on the screen is:
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image name.jpg

If you want to drag the image downwards, then you
have to add the statement
android:layout_marginTop="100dp"
after the statement
android:layout_height="wrap_content"

ie.,

<ImageView
android:layout_width=""fill_parent"
android:layout_height="wrap_content"
android:layout_marginTop="100dp"
android:src="@raw/image_name" />

If you replace 100dp by 200 dp i.e., if you replace the
statement
android:layout_marginTop="100dp"
by the statement
android:layout_marginTop="200dp"

Then the image will move downwards on the screen
ie.,

100 dp

Suppose if you have copied the image (ie.,
image name.jpg) from the desktop and pasted it in the
drawable folder, then you have to replace the
statement

android:src="@raw/image_name"
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by the statement

android:src="@drawable/image name"
otherwise no image will be displayed on the screen
(because you have saved the image in drawable folder
not in the raw folder).

Note:
Suppose if you copy the image from the desktop and
paste it in the layout folder, then you have to replace
the statement
android:src="@raw/image_name"
by the statement
android:src="@layout/image name"

image will be displayed on the screen but when you
try to build / generate the .apk file (i.e., .Android
application package file), error will be displayed
stating that
Build failed
The file must end with.xml
So please avoid saving the image in layout folder.

If you replace the statements
android:layout_width=""fill_parent"
android:layout_height="wrap_content"
by the statements
android:layout_width="100dp"
android:layout_height=""100dp”

ie.,

<ImageView
android:layout_width="100dp"
android:layout_height=""100dp"
android:layout_marginTop="100dp"
android:src="@raw/image_name" />

Then the output on the screen is:

To drag the image to the center you have to add the
following code:

android:layout_centerHorizontal="true"
ie.,

<ImageView
android:layout_width="100dp"
android:layout_height="100dp"

android:layout_centerHorizontal="true"

android:layout_marginTop=""100dp"
android:src="(@raw/image_name" />

How to Add a Video to Your Android Application

First you have to copy the video (i.e., video.mp4) from
the desktop and paste it in the raw folder and then you
have to replace the existing codes in .xml file by the
following codes:

<?xml version="1.0" encoding=""utf-8" 7>
<RelativeLayout
xmins:android=""http://schemas.android.com/apk/r
es/android"
xmlins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"

android:paddingBottom=""(@dimen/activity_vertica
1_margin"

android:paddingLeft="@dimen/activity_horizonta
1_margin"

android:paddingRight="@dimen/activity horizont
al_margin"

android:paddingTop=""@dimen/activity vertical
margin"

tools:context=""com.example.manju.Helloandroid.
MainActivity'>

<VideoView

android:id=" @+id/videoView1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_centerVertical="true"
android:layout_centerHorizontal="true" />

<Button

android:id=""@+id/button1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_centerVertical="true"
android:layout_centerHorizontal="true"

android:background=""@android:color/transparen
tH />
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</RelativeLayout>

and after replacing the above codes in .xml file, you
have to replace the existing codes below package
name (i.e., com. example. manju. Helloandroid) by
the following codes:

import android.graphics.PixelFormat;

import android.net.Uri;

import android.support.v7.app. AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import android.widget.MediaController;

import android.widget.VideoView;

public class MainActivity extends
AppCompatActivity {

@Override

protected void onCreate(Bundle savedInstanceState)
{

super.onCreate(savedInstanceState);

setContentView(R.layout.activity main);

Button buttonPlayVideo2 = (Button)
findViewByld(R.id.button1);

getWindow().setFormat(PixelFormat. UNKNOWN);
/displays a video file

VideoView mVideoView2 = (VideoView)
findViewByld(R.id.videoViewl);

String uriPath2 =
"android.resource://com.example.manju.Helloandr
oid/" + R.raw.bvideo;

Uri uri2 = Uri.parse(uriPath2);

mVideoView2.setVideoURI(uri2);

mVideoView?2.requestFocus();
mVideoView?2.start();
buttonPlayVideo2.setOnClickListener(new
Button.OnClickListener() {

@Override

public void onClick(View v) {

VideoView mVideoView2 = (VideoView)
findViewByld(R.id.videoViewl);

// VideoView mVideoView = new VideoView(this),

String uriPath =
"android.resource://com.example.manju.Helloandr
oid/" + R.raw.video;

Uri uri2 = Uri.parse(uriPath);

mVideoView2.setVideoURI(uri2);

mVideoView?2.requestFocus();
mVideoView?2.start();

H

1);

H

155

Then if you run the application -- video will be played
on the emulator.

video running
on emulator

If you replace the statements
android:layout_width="wrap_content"
android:layout_height="wrap_content"

by the statements

android:layout width="500px"
android:layout_height=""500px"

Then the output on the screen is:

android:layout width=
"500px"
android:layout height
="500px"

size of the
video is reduced

Note:

If you replace the file video.mp4 in the raw folder by
the file music.mp3, then you should rewrite the above
codes after the package name in .java file as follows:

import android.graphics.PixelFormat;

import android.net.Uri;

import android.support.v7.app. AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import android.widget.MediaController;

import android.widget.VideoView;

public class MainActivity extends
AppCompatActivity {
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@Override

protected void onCreate(Bundle savedInstanceState)
{

super.onCreate(savedInstanceState);

setContentView(R.layout.activity main);

Button buttonPlayVideo2 = (Button)
findViewByld(R.id.button);

getWindow().setFormat(PixelFormat. UNKNOWN));
/displays a video file

VideoView mVideoView2 = (VideoView)
findViewByld(R.id.videoViewl);

String uriPath2 =
"android.resource://com.example.manju.helloandr
oid/" + R.raw.music;

Uri uri2 = Uri.parse(uriPath2);

mVideoView2.setVideoURI(uri2);

mVideoView?2.requestFocus();
mVideoView?2.start();
buttonPlayVideo2.setOnClickListener(new
Button.OnClickListener() {

@Override

public void onClick(View v) {

VideoView mVideoView2 = (VideoView)
findViewByld(R.id.videoViewl);

// VideoView mVideoView = new VideoView(this),

String uriPath =
"android.resource://com.example.manju.helloandr
oid/" + R.raw.music;

Uri uri2 = Uri.parse(uriPath);

mVideoView2.setVideoURI(uri2);

mVideoView?2.requestFocus();
mVideoView?2.start();

H

1);

H
H

Then the output on the screen is:

the music

Note:

YOU will see the bla
screen but you will Ii
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If you add the following code in .xml file:
<ImageView
android:layout_width=""fill parent"
android:layout_height="wrap_content"
android:layout_marginTop="100dp"
android:src="@raw/image_name" />
Then the output on the screen is:

== ]
e youcan

adjust the image using
the following buttons

you can drag the
image on the black
screen and if you run
the application on an
emulator --you can
listein to the music
seeing the image

How to Create a second activity

Second activity

>

First activity

if you press the button
below you can move to
second activity

=

e g

First you have to replace the existing codes after the
package name in Mainactivity.java file by the
following codes:

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.content.Intent;

public class MainActivity extends
AppCompatActivity {

@Override

protected void onCreate(Bundle savedInstanceState)
{

super.onCreate(savedInstanceState);
setContentView(R.layout.activity main);

}

public void onButtonClick(View v) {

if (v.getld() == R.id.Bdisplay)

{

Intent i = new Intent(MainActivity.this,
Display.class);

startActivity(i);
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}
H
H

And you have to replace the existing codes in

activity main. xml by the following codes:

<?xml version="1.0" encoding=""utf-8'" 7>

<RelativeLayout

xmins:android=""http://schemas.android.com/apk/r

es/android"
xmlins:tools="http://schemas.android.com/tools"
android:layout_width=""match_parent"
android:layout_height="match_parent"

android:paddingBottom=""(@dimen/activity_vertica

1_margin"

And go to Layout and under layout select
activity main. xml and right click on it — select New
— and select — XmL — and select Layout xml file.

creates a new xml
layout file

layout file name: -

Root tag : linear layout| type display

then click on it
and

display.xml file
will be created

N

android:paddingLeft=""(@dimen/activity_horizonta
1_margin"

android:paddingRight="@dimen/activity horizont
al_margin"

android:paddingTop=""@dimen/activity vertical
margin"

tools:context=""com.example.manju.Helloandroid.
MainActivity'>
<Button
android:layout_width="wrap_content"
android:layout_height=""wrap_content"
android:text=""Button1"
android:id=" @+id/Bdisplay"
android:layout_alignParentBottom=""true"
android:layout_centerHorizontal="true"
android:layout_marginBottom="177dp"
android:onClick="onButtonClick" />
</RelativeLayout>
Go to packages and under packages select Main
activity — right click on it — select New — and select
Java class
Then

Create new class

T - type Display

kind: class
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And you should place the following codes in
Display.java file:

import android. app. Activity;

import android.os.Bundle;

* Created by Manju on 3/17/2016.
* /
public class Display extends Activity {
@Override
protected void onCreate(Bundle savedInstanceState)
{
super.onCreate(savedInstanceState);
setContentView(R.layout.display);
}
}

And you should place the following codes in

display.xml file:

<?xml version="1.0" encoding=""utf-8'" 7>

<LinearLayout

xmins:android=""http://schemas.android.com/apk/r

es/android"
android:layout_width=""match_parent"
android:layout_height="match_parent'>

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:textAppearance=""?android:attr/textAppe
aranceLarge"
android:text="0Our new activity has started"
android:id="@+id/textView" />
</LinearLayout>
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And you should add the following code in android
manifest.xml file:

<activity android:name = ".Display''></activity>
ie.,

<?xml version="1.0" encoding=""utf-8'" 7>
<manifest
xmins:android=""http://schemas.android.com/apk/r
es/android"
package=""com.example.manju.helloandroid'>

<application

android:allowBackup=""true"

android:icon=""(@mipmap/ic_launcher"

android:label=" @string/app_name"

android:supportsRtl="true"

android:theme=" @style/AppTheme'">

<activity android:name="".MainActivity'>

<intent-filter>

<action
android:name="android.intent.action. MAIN" />

<category
android:name="android.intent.category. LAUNCH
ER" />

</intent-filter>

</activity>

<activity android:name = ".Display''></activity>

</application>

</manifest>
How to Create multiple activity
first activity second third activity]
activity

if you

click on| _\>

it /)

/ button 2 /|

Go to packages and under packages select
Display.java — right click on it — select New — and
select Java class

Then

box will be

Create new class
— type File

opened

name: —
kind: class
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And go to Layout and under layout select display. xml
and right click on it — select New — and select —
XmL — and select Layout xml file.

creates a new xml

layout file box will belopened
layout file name: — | \/
Root tag : linear layout| tpe file

— /-"";\J ;}:::-clickonil

display.xml file
will be created

And you should place the following codes in File.java
file:

import android.app.Activity;

import android.os.Bundle;

/**
* Created by Manju on 3/21/2016.
>l</

public class File extends Activity {
@Override
protected void onCreate(Bundle savedInstanceState)
{
super.onCreate(savedInstanceState);
setContentView(R.layout.file);
H
H

And you should place the following codes in file.xml
file:

<?xml version="1.0" encoding=""utf-8" 7>
<LinearLayout
xmins:android=""http://schemas.android.com/apk/r
es/android"
android:layout_width=""match_parent"
android:layout_height="match_parent'>

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:textAppearance=""?android:attr/textAppe
aranceLarge"
android:text=""Our new activity is running"
android:id="@+id/textView" />
</LinearLayout>

And you should add the following codes in android
manifest.xml file:
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<activity android:name = ".Display''></activity>
<activity android:name = ".File"></activity>

ie.,

<?xml version="1.0" encoding=""utf-8'" 7>
<manifest
xmins:android=""http://schemas.android.com/apk/r
es/android"
package=""com.example.manju.helloandroid'>

<application

android:allowBackup=""true"

android:icon=""(@mipmap/ic_launcher"

android:label=" @string/app_name"

android:supportsRtl="true"

android:theme=" @style/AppTheme'">

<activity android:name="".MainActivity'>

<intent-filter>

<action
android:name="android.intent.action. MAIN" />

<category
android:name="android.intent.category. LAUNCH
ER" />

</intent-filter>

</activity>

<activity android:name = ".Display''></activity>

<activity android:name = ".File"></activity>
</application>

</manifest>

And you should open the Display.java file and rewrite
the existing codes by the following codes:

import android. app. Activity;
import android.os.Bundle;
import android.view.View;
import android.content.Intent;

* Created by Manju on 3/17/2016.

* /
public class Display extends Activity {

@Override

protected void onCreate(Bundle savedInstanceState)
{

super.onCreate(savedInstanceState);

setContentView(R.layout.display);

}

public void onButtonClick(View v) {
if (v.getld() == R.id.Bfile)
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{

Intent i = new Intent(Display.this, File.class);
startActivity(i);

H
H

And you should open the display.xml file and rewrite
the existing codes by the following codes:

<LinearLayout

xmins:android=""http://schemas.android.com/apk/r

es/android"
android:layout_width=""match_parent"
android:layout_height="match_parent'>

< <Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text=""Button2"

android:id=" @+id/Bfile"
android:layout_alignParentBottom=""true"
android:layout_centerHorizontal="true"
android:layout_marginBottom="177dp"
android:onClick="onButtonClick" />

</LinearLayout>

if you click on this
button _.

Button 1

_ this activity
/" will be opened|

Button 2

this activity
. will be opened

T}\ if you click on this
% button

Code that must be written in Mainactivity.java file
import android.support.v7.app. AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.content.Intent;

public class MainActivity extends
AppCompatActivity {

@Override
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protected void onCreate(Bundle savedInstanceState)
{

super.onCreate(savedInstanceState);
setContentView(R.layout.activity main);

}

public void onButtonClick(View v) {
if (v.getld() == R.id.Bdisplay)

{

Intent i = new Intent(MainActivity.this,
Display.class);

startActivity(i);

H

if (v.getld() == R.id.Bmanju)

{

Intent i = new Intent(MainActivity.this,
Manju.class);

startActivity(i);

H
H

Code that must be written in main_activity.xml file
<?xml version="1.0" encoding=""utf-8'" 7>
<RelativeLayout
xmins:android=""http://schemas.android.com/apk/r
es/android"
xmlins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"

android:paddingBottom=""(@dimen/activity_vertica
1_margin"

android:paddingLeft=""(@dimen/activity_horizonta
1_margin"

android:paddingRight="@dimen/activity horizont
al_margin"

android:paddingTop=""@dimen/activity vertical
margin"

tools:context=""com.example.manju.helloandroid.
MainActivity'>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text=""button 1"

android:id=" @+id/Bdisplay"
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android:onClick="onButtonClick"
android:layout_centerVertical="true"
android:layout_centerHorizontal="true" />

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text=""button 2"
android:id=""@+id/Bmanju"
android:layout_alignParentBottom=""true"
android:layout_centerHorizontal="true"
android:layout_marginBottom="177dp"
android:onClick="onButtonClick" />

</RelativeLayout>

And go to Mainactivity.java — right click on it —
select New — and select Java class

Then

Create new class hox will be| opened

name: 7 P

kind: class

Display

And again go to Mainactivity.java — right click on it
— select New — and select Java class
Then

Create new class hox will be

opened

name: 2 type

kind: class

Manju

Now Display.java and Manju.java files are created.
And go to Layout and under layout select
main_activity. xml and right click on it — select New
— and select — XmL — and select Layout xml file.
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creates a new xml
layout file box will belopened

layout file name: ——
Root tag : linear layout

N/

v .
P display

then click on it
= Vo
display.xml file
will be created

And again go to Layout and under layout select
main_activity. xml and right click on it — select New
— and select — XmL — and select Layout xml file.

creates a new xml
layout file  box will beJopened

layout file name: — \J
Root tag : linear layout r.\'lu-\’manju
‘ Y then click onit
and manju.xml file
will be created

Now display.xml and manju.xml files are created.
Code that should be written in Display.java file:
import android. app. Activity;

import android.os.Bundle;

/ skk
* Created by Manju on 3/17/2016.
*/
public class Display extends Activity {
@Override
protected void onCreate(Bundle savedInstanceState)
{
super.onCreate(savedInstanceState);
setContentView(R.layout.display);
}

}
Code that should be written in display.xml file:

<?xml version="1.0" encoding=""utf-8"?>
<LinearLayout
xmins:android=""http://schemas.android.com/apk/r
es/android"
android:layout width=""match_parent"
android:layout_height=""match_parent'>

<TextView
android:layout width="wrap_content"
android:layout_height="wrap_content"

android:textAppearance=""?android:attr/textAppe
aranceLarge"
android:text="0Our new activity has started"

android:id="@+id/textView" />
</LinearLayout>
Code that should be written in Manju.java file:
import android.os.Bundle;
import android. app. Activity;
/ ksk
* Created by Manju on 3/28/2016.
*/
public class Manju extends Activity{
protected void onCreate(Bundle savedInstanceState)
{
super.onCreate(savedInstanceState);
setContentView(R.layout.manju);
H
H

Code that should be written in manju.xml file:
<?xml version="1.0" encoding=""utf-8" 7>
<LinearLayout
xmins:android=""http://schemas.android.com/apk/r
es/android"
android:layout width=""match_parent"
android:layout_height=""match_parent'>
<TextView
android:layout width="wrap_content"
android:layout_height="wrap_content"

android:textAppearance=""?android:attr/textAppe
aranceLarge"
android:text=""Qur new activity has ended"
android:id="@+id/textView" />

</LinearLayout>

And in android manifest file you have to add the
following codes:
<activity android:name = “.Display”></activity>
<activity android:name = “.Manju”></activity>
Le.,
<application
android:allowBackup=""true"
android:icon=""(@mipmap/ic_launcher"
android:label=" @string/app_name"
android:supportsRtl="true"
android:theme=" @style/AppTheme'">
<activity
android:name="".MainActivity"
android:label=" @string/app_name"

android:theme=" @style/AppTheme.NoActionBar"
>

<intent-filter>
<action
android:name="android.intent.action. MAIN" />

<category
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android:name="android.intent.category. LAUNCH
ER" />
</intent-filter>
</activity>
<activity android:name = ".Display''></activity>
<activity android:name = "".Manju''></activity>

</application>

How to generate .apk file
Go to build — then select build apk — Gradle build
starts — apk files are generated in few minutes —
install and run it on your android mobile set.
Note:
In order to sell your app on Google play -- you need to
generate signed apk file for that:

==\ Click on it == then select build variants

then you
Gradie build finished in 345 S04ms (4 minutes ago) see
module build variant
app debug

change to release

Then go to build — select generate signed apk— then
you will see

keystore path I |

Icreate new I choose existing

& click on it

Then you see New key store window — then fill the
details — for example

keystore path D

click on‘it and select where your
generated apk file to be stored & enter file name (name as you
wih) and press Ok

In Alias — type (say IT means information technology)
Enter the password and confirm the password

Note: always select Validity (years) > 25 years
because in order to publish your app in Google play
you need to select minimum years of 25.
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After filling the details you press OK — then you will
see GENERATE SIGNED APK window will be
opened — press next — then you need to fill the
master password (note: you need to remember master
password because it is only the evidence the Google
play will verify whether you are going to publish your
app or not) — after filling the master password, then
click on finish — after few minutes of Gradle building
— you see the apk file in show folder.
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