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Preface

Usage of Free and Open Source Software

This manual has been developed for the lab component of the newly introduced subject Introduction to C++
Programming Lab (BPLCK105D/205D) for the first year students of VTU. This manual has been prepared
entirely using Free Software. The following Free Software has been used in preparation of this manual.

Operating System Ubuntu 22.04.1 LTS (Jammy Jellyfish)
Linux Kernel 5.15.0-56-generic

Compiler g++ 11.3.0

IDE Code::Blocks 20.03

Version Control git 2.34.1

Typesetting Texmaker 5.0.3 with LaTeX

Image Editing GIMP 2.10.30

I am sharing this manual under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International
License. To veiw a copy of this license, visit https://creativecommons.org/licenses/by-nc-sa/4.0/.
You are free to share modify this manual with attribution for academic purposes. A repository of all the programs can
be found as GitLab repository in the following link https://gitlab.com/lab_manuals/22plcl5d_intro_
to_cpp_programming_lab_manual. Looking for your feedback. If you want to contribute let me know by send-
ing a PR on the git repo mentioned earlier.

Use and spread the word of Free Software. Free Software leads to a Free Society!

Prabodh C P
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CODE::BLOCKS

g Code::Blocks

The open source, cross-platiorm IDE

CODE::BLOCKS TUTORIAL

Using Code::Blocks to compile and execute a C++ Program
To launch Code::Blocks IDE, Click on

Applications -~ Programming — Code::Blocks IDE
You will get a window as shown below

Sun Dec 10 11:55 PM

Applications

Start here - Code:Blocks 16.01

File Edit View Search Project Build Debug Tools Plugins Settings Help

0 @B 3 om | v £
Management 1
aeme 2 JS(ar't here X
JPm]Ec[; Symbols
Q Workspace
‘ The open source, cross-platform IDE
Release 16.01 rev 10760 (2016-02-01 01:39:02) gcc 4.8.4 Linuxjunicode - 64 bit
ﬁ Create a new project N! X Open an existing project ) Tip of the Day
") Visit the Code::Blocks forums Report a bug or request a new feature
& y
i
Recent projects
Logs & others
/) Code:Blocks % |\ Searchresults x |&yBuildlog x | % Build messages x |&3 Debugger x
Command: v ‘§|
Start here default

iv



LISTINGS LISTINGS

Code::Blocks creates what is called a Workspace to keep track of the project you are working on. It is possible for
you to be working on multiple projects within your workspace. A project is a collection of one or more source (as
well as header) files. Source files are the files that contain the source code for your program. If you are developing a
C++ program, you are writing C++ source code (.cpp files).

First start a new Project by clicking on Create a new project
OR To create a project, click on the File pull-down menu, open New and then Project.You get this pop-up window

New from template

Category: | <all categories> . GO
Build targets : g
Files = @ @ @ | Cancel |
Custom v S 5 e
User templates  agwt project D application  Fortran application  GTK+ projec
] ) &
AVR Project Empty project Fortran library Trrlicht proj
GLEW y
Fk & R

CodexBlocks plugin - FITK project  GLFW project Lightfeather

GLUT
1 Ly =1 .
View as-
ELEENIEN] Fortran DLL  GLUT project MCS51 Proj | (®) Large icons
O List
TIP: Try right-clicking an item

1. Select a wizard type first on the left
2. Select a specific wizard from the main window (filter by categories if needed)
3. Press Go

Choose Console application
Then in the next window select the programming language C++ (and not C)

In the next step give the Project Title and specify the folder where you want to save your project.
(Note : Dont use any special characters or whitespaces for project title and folder names)

& console

/home/putta/workspace/
Project filename
MyProject.cop

Resulting filename

[home/putta/workspace/MyProject/MyProject.cbp

Dept of CSE, SIT - Prabodh C P v
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Finally you will be prompted to choose the compiler. Just choose the default options here (Dont change the
options). You should be using GNU GCC Compiler. Click Finish to create the new project.

Console application
Please select the compiler to use and which configurations
m Console |stbamon

Compiler:
“GNLI GCC Compiler v

(S Create "Debug" configuration: | Debug |

"Debug" options-
Output dir.: [ bin/Debug/ |

Objects output dir.: | obj/Debug/ |

(o Create "Release” configuration: | Release

"Release” options
Output dir.: [ bin/Retease/ |

Objects output dir.: | obj/Release/ |

< Back Finish | Cancel

The system will then return to the [MyProgram] window and you are ready to write your program.In the Man-
agement area of the screen (Shift-F2 toggles the Management display), you will see the files that are part of the
project in the Projects tab. To see the source files, click on the triangle symbol to expand the Workspace and its
subdirectories.

[MyProgram) - CodexBlocks 16.01
File Edit View Search Project Build Debug Tools Plugins Settings Help

HIEN ™ SRR HE-T S - Debug Bl 2 )
Management =
JPrDJE(tS symbols

v Workspace
¥ B MyProgram
¥ B Sources

Logs & others €]

/) CodezBlocks x |\ Searchresults x | $-Buildlog x| 4% Build messages x | &Y Debugger x

Welcome to CodezBlocks! default

Under Sources, there is a file called main.cpp, which is automatically created for you when you build a console
application. Click on main.cpp.

T3 B a B Q ] @ > 4 © O Debug ~ | B > N S & 1} &
<global> - -
main.cpp
Projects 1 #include <iostream>
. 2
OWarkspate 3 using namespace std;
v [ MyProject 4
» @ Sources 2 int main()
7 cout << "Hello world!" << endl;
8 return 6;
9 }
16 |

7 Code:Blocks | (4 Searchresults | {¥Debugger i £¥Buildlog = 4 Build messages [@

main.cpp contains a simple Hello World program which you can edit later to solve a programming problem. Now
let us see how to compile and execute this main.cpp program. Just to understand the process of debugging we

Dept of CSE, SIT - Prabodh C P vi
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knowingly introduce an error in the program by removing the semicolon after the printf statement. We will now
compile the program (To compile a file means to take the instructions that you have written and translate it into
machine code for the computer to understand).
Compile the project from the Build pull-down menu by clicking on Build option[Ctrl+F9].

Applications

TueDec12 9:28AM

File Edit View Search Project

BB 8 ¢ S (3 [ pebug RS S 5
- Compile currentfile  shift+Ctrl+F3 [E e

¢ <global> - . s
| gobeb |

Management = Build and run

mems symbols Rebuild o s

v @ worlspace Clean 1ib.h>

¥ B MyProgram
¥ B Sources

main.c

Build current project

*main.c [MyProgram] - CodezBlocks 16.01
Debug Tools Plugins Settings Help

Build workspace
Rebuild workspace
Clean workspace

Hello world!\n")

,
Errors .

Select target -

Logs & others

/) Code:Blocks x |4 Search resuts | @ Buldlog x| Build messages x |6 Debugger x

,,,,,,,,,,,,,, Build:

Debug in MyProgram (compiler: GNU GCC COMPIler).-----------on-
gcc -wall -g -c /home/putta/cworkspace/MyProgran/main.c -0 obj/Debug/main.o

g++ -0 bin/Debug/MyProgran obj/Debug/nain.o

output file is bin/ebug/MyProgram with size 9.39 KB

rocess terminated with status © (6 minute(s), 1 second(s))

o error(s), o warning(s) (o minure(s), 1 second(s))

Unix(LF) UTF-8

Line 6, Column 29 Insert | Modified Read/write |default

The error messages are shown in the Build messages window at the bottom. Let us now try to understand these
error messages. === Build: Debug in MyProgram (compiler: GNU GCC Compiler) ===

main.c In function main:
main.c 7 error: expected

; before return

main.c 8 warning: control reaches end of non-void function [-Wreturn-type]

@8 & B Q & @ P> § @ O Debug > % 2
<global> * | main():int -
' : main.cpp
Projects 1 #include <iostream>
. 2
OWurkspace 3 using namespace std;
~ M MyProject 4
» = Sources Z %"t main()
7mf | cout << "Hello world!" << endl
8 return 0;
El
18

G putt

The error messages show the errors in syntax (and not the logical errors). It also indicates the line

Build failed: 1 error(s), 1 warning(s) (0 minute(s), 1 second(s))

% Code::Blocks
File

% C) Searchresults | £¥Debugger [ £¥Buildlog 4 Build messages
Line  Message

= Build: Debug in MyProject (compiler: GNU GCC Compiler) ==

/home /putta/works. . .

In function 'int main{)"

/home/putta/works. . . ted ';' before ‘return’

ild failed: 1 error(s), @ warning(s) (8 minute(s), @ second(s)) ==

number and

the type of error. Here in this example the error says that before the return statement in line no 7 a semicolon is
missing. The next message is a warning message which has resulted because of the previous error.
Now go to line number 6 and add a semicolon at the end. Now build your project again.

Dept of CSE, SIT - Prabodh C P
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= & B X ® g > & @ Debug MR B> %= 2
<global> ¥ | main():int h
main.cpp
Projects 1 #include <iostream>
. 2
OWGrkspace 3 using namespace std;
~ M MyProject 4
» = Sources Z int main()
7 cout << "Hello world!" << endl;
8 return 0;
El
18

fexceptions -g
/Deb roject

:Blocks | O Searchresults ® £¥Debugger [ £¥Buildlog ® # Build messages

Build: Debug in MyProject (compiler: GMJ GCC Compiler)---------------

€ /home/putta/workspace/MyProject/main.cpp -0 obj/Debug/main.o
o

2

48 KB
8 second(s})
5))

0 (0
(0 minute(s,

Now the build message window shows the following message. 0 error(s), 0 warning(s) (0 minute(s), 0 second(s)
This means that the errors and warnings have been successfully resolved. Now it is time to run the program. You

can Execute the project from the Build pull-down menu by clicking on Run option[Ctrl+F10].

File Edit View Search
ERREN- AR
<global>
Management

Projects | Symbols

¥ (O workspace
v BY MyProgram
¥ B sources

Run current project

Project ;l Debug Tools

Build
Compile current file

main.c [MyProgram] - Code:Blocks 16.01
Plugins Settings Help

& Debug = P GE 2 £l

]

L ;

[E1] J Build and run
Rebuild
Clean

Build workspace
Rebuild workspace
Clean workspace

Errors
Select target

Logs & others

/| Code:Blocks x

-4 Search results x

dio.h>
dlib.h>

Hello world!\n");

1

L Buildlog % | % Build messages x | &3 Debugger X

rrrrrrrrrrrrrr Build: Debug in MyProgram (compiler: GNU GCC COMPiler)---------------

Del
cess ter

nated with

a, pace/MyProgran/main.c -o obj/bebug/main.o

0 th size 0.30 KB
atus @ (@ minute(s), @ second(s))

@ error(s), @ warning(s) (@ minute(s), @ second(s))

Unix (LF) UTF-8 Line 6, Column 30 Insert

Read/Write  default

An output window pops displaying the output of the program. A greeting message ”Hello world!” is printed on
to the output console.

Dept of CSE, SIT - Prabodh C P
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Installing Code::Blocks IDE

If you want to install Code::Blocks IDE on your system, you can download it from its official webpage.
http://www.codeblocks.org/
It is available for Linux, Mac, Windows platforms.

On Debian/Ubuntu systems Code::Blocks can be installed by using the apt package manner. You have to be
connected to the internet for necessary files to be downloaded. Run the following command.
$sudo apt install codeblocks

For Windows download the binary whose name is like codeblocks-17.12mingw-setup.exe

Dept of CSE, SIT - Prabodh C P ix
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Chapter 1

Sorting

Question

Write a C++ program to sort the elements in ascending and descending order.

C++ Code

/***************************************************************************

*File : 0lSortElem.cpp

*Description : Program to sort the elements in ascending and descending order.
*Author : Prabodh C P

*Compiler : gcc compiler, Ubuntu 22.04

*Date : 26 December 2022

***************************************************************************/

#include <iostream>
#include <iomanip>
#include <vector>
using namespace std;

/***************************************************************************
*Function : main
*Input parameters : no parameters
*RETURNS : 0 on success
***************************************************************************/
int main() {

vector<int> wvalues;

int iNum, iElem;

cout << "Enter the number of elements : " ;
cin >> iNum;

cout << "Enter " << iNum << " wvalues :'";
for (int i=0;i<iNum;i++) {
cin >> iElem;
values.push _back (iElem) ;

for(int i=0;i<iNum;i++) {
cout << values[i] << " ";

}

cout << endl;

// sort(values.begin(), values.end());
//sorting in ascending order
cout << "Sorting in descending order" << endl;



CHAPTER 1. SORTING
for (int i=0;i<iNum;i++) {
for (int j=0; j<iNum; j++) {
if (values[i] < values[j]){
int temp = values[i];
values[i] = values[j];
values[j] = temp;
}
}
}
for(int i=0;i<iNum;i++) {
cout << values[i] << " ";
}
cout << endl;
// sort(values.begin(), values.end(), greater<int>());
//sorting in descending order
cout << "Sorting in descending order" << endl;
for (int i=0;i<iNum;i++) {
for (int j=0; j<iNum; j++) {
if (values[i] > values[j]){
int temp = values[i];
values[i] = values[]j];
values[j] = temp;
}
}
}
for (int i=0;i<iNum;i++) {
cout << values[i] << " ";
}
cout << endl;
return O;
}
Listing 1.1: 01SortElem.cpp
Output
putta:”/.../Programs$ g++ -Wall OlSortElem.cpp
putta:”/.../Programs$ ./a.out
Enter the number of elements 5
Enter 5 values :5 1 2 4 3
5 1 2 4 3
Sorting in descending order
1 2 3 4 5
Sorting in descending order
5 4 3 2 1
putta:~/.../Programs$ ./a.out
Enter the number of elements 6
Enter 6 values :6 1 2 5 4 3
6 1 2 5 4 3
5 Sorting in descending order
1 2 3 4 5 &6
- Sorting in descending order
6 5 4 3 2 1
Listing 1.2: OUTPUT
Dept of CSE, SIT - Prabodh C P 2



Chapter 2

Summation

Question

Write a C++ program to find the sum of all the natural numbers from 1 to n.

C++ Code

1 /***************************************************************************

Program to find the sum of all the natural numbers from 1 to n.

Ubuntu 22.04

> *File 02Summation.cpp
;s *xDescription

+ *Author : Prabodh C P

5 *Compiler : gcc compiler,

s *xDate 26 December 2022

T***************************************************************************/

o #include <iostream>
10 #include <iomanip>
11 using namespace std;

M%/***************************************************************************

12 *Function : main
15 *Input parameters : no parameters
16 *RETURNS 0 on success

9 int main() {

int iNum, iSum = O0;

“***************************************************************************/

cout << "Enter the value of n : " ;

cin >> iNum;

for(int i=1;i<=iNum; i++) {
iSum += i;

}

cout << "Sum of 1 to " << iNum << " is : " << iSum << endl;
cout << "Sum of 1 to " << iNum << " using formula is

endl;
return 0O;

Listing 2.1: 02Summation.cpp

" << iNum#* (iNum+l) /2 <<
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putta:”/.../Programs$ g++ -Wall 02Summation.cpp
putta:”/.../Programs$ ./a.out

;s Enter the value of n : 5

Sum of 1 to 5 is : 15

5 Sum of 1 to 5 using formula is : 15

putta:”/.../Programs$ ./a.out

Enter the value of n : 7

Sum of 1 to 7 is : 28

Sum of 1 to 7 using formula is : 28

Listing 2.2: OUTPUT

Dept of CSE, SIT - Prabodh C P
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Shift Operation

Question

Write a C++ program to swap 2 values by writing a function that uses call by reference technique.

C++ Code

/***************************************************************************
*File : 03SwapValue.cpp

;s *Description : Program swap 2 values by writing a function that uses call by
reference technique.
*Author : Prabodh C P
*Compiler : gcc compiler, Ubuntu 22.04
*Date : 10 January 2023

***************************************************************************/
#include <iostream>

#include <iomanip>

using namespace std;

void fnSwap (int&, intg&);

:/***************************************************************************

*Function : main
5 *Input parameters : no parameters
*RETURNS : 0 on success

hkkhkhkkkhkhkhhhhhkhhhhhhhhkhhhhhhhkkhhhhhhhkkhhhhhhhkhhhhhhhkkhhkhhkkkkkkhkkkkkx/
int main() {
int iNuml, iNum2;

cout << "Enter the value of m and n : " ;
cin >> iNuml >> iNum2;
cout << "Values before Swapping m = " << iNuml << " and n = " << iNum2 << endl;
fnSwap (iNuml, iNum2);
cout << "Values after Swapping m = " << iNuml << " and n = " << iNum2 << endl;
return O;

}

/***************************************************************************

*Function : fnSwap

*Input parameters : two parameters passed by reference

) *RETURNS : nothing

***************************************************************************/
void fnSwap (int &p, int &q)

{
Pp=pP "  q
a=p " g
P=pP  q
}

Listing 3.1: 03SwapValue.cpp
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putta:”/.../Programs$ g++ -Wall 03SwapValue.cpp
putta:”/.../Programs$ ./a.out

;s Enter the value of m and n : 34 76

Values before Swapping m = 34 and n = 76

s Values after Swapping m = 76 and n = 34

putta:”/.../Programs$ ./a.out

Enter the value of m and n : -12 89
Values before Swapping m = -12 and n = 89
Values after Swapping m = 89 and n = -12

Listing 3.2: OUTPUT

Dept of CSE, SIT - Prabodh C P



N}

Chapter 4

Function Overloading

Question

Write a C++ program to demonstrate function overloading for the following prototypes.

add(int a, int b)
add(double a, double b)

C++4 Code

[dkkdkkdkhkkkdhkdkkdhkhhdkhkdkhkdkkhhdkhkdkkkhkkkdkdkhkdkhkdkkdkdkhkdrkdkkdkkdkdkrkdrk
*File : 04FuncOverload.cpp

; *xDescription : Program to demonstrate function overloading
*Author : Prabodh C P
*Compiler : gcc compiler, Ubuntu 22.04
*Date : 26 December 2022

***************************************************************************/

#include <iostream>
#include <iomanip>
using namespace std;

; //Function Prototypes

void add(int, int);

5 void add(double, double);

[/ ke e ke e e e ek ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok
*Function : main

*Input parameters : no parameters

*RETURNS : 0 on success
***************************************************************************/

int main() {

int iNuml, iNum2;
double dvall, dval2;

cout << "Enter integer values for il and i2 : " ;
cin >> iNuml >> iNum2;

cout << "Enter double values for dl and d2 : " ;
cin >> dvall >> dval2;

add (iNuml, iNum2);
add (dvall, dval2);

return O;
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y void add(int p, int q)

{
cout << "Performing Integer Addition" << endl;
cout << "Sum of " << p << " and " << g << " is " << p+q << endl;

; void add(double p, double q)

{
cout << "Performing Double Addition" << endl;
cout << "Sum of " << p << " and " << g << " is " << p+q << endl;

Listing 4.1: 04FuncOverload.cpp

putta:”/.../Programs$ ./a.out

- Enter integer values for il and i2 : 65 76

Enter double values for dl and d2 : 5.6 7.8
Performing Integer Addition

Sum of 65 and 76 is 141

Performing Double Addition

Sum of 5.6 and 7.8 is 13.4

Listing 4.2: OUTPUT

Dept of CSE, SIT - Prabodh C P 8
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Inheritance

Question

Create a class named Shape with a function that prints "This is a shape”. Create another
class named Polygon inheriting the Shape class with the same function that prints "Polygon
is a shape”. Create two other classes named Rectangle and Triangle having the same function
which prints "Rectangle is a polygon” and "Triangle is a polygon” respectively. Again, make an-
other class named Square having the same function which prints “Square is a rectangle”.Now,
try calling the function by the object of each of these classes.

C++ Code
1 /***************************************************************************
> *File : 05ShapeHeirarchy.cpp
;s *Description : Program to illustrate inheritance.
. *Author : Prabodh C P
5 *Compiler : gcc compiler, Ubuntu 22.04
s *xDate : 26 December 2022

T***************************************************************************/
8

9 #include <iostream>

0 #include <iomanip>

11 using namespace std;

12

13 class Shape({

14 public:

15 void show();

6}

17 void Shape: :show() {

18 cout << "This is a Shape" << endl;

21 class Polygon : public Shape{

2 public:

23 void show();

21 };

25 void Polygon: :show () {

26 cout << "Polygon is a Shape" << endl;

20 class Triangle : public Polygon{

30 public:

31 void show();

a2 };

;3 void Triangle: :show() {

34 cout << "Triangle is a Polygon" << endl;

o)
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class Rectangle : public Polygon{
public:
void show();
}i
void Rectangle: :show () {
cout << "Rectangle is a Polygon" << endl;

s class Square : public Rectangle{

public:
void show();
};
void Square: :show() {
cout << "Square is a Rectangle" << endl;

}
’i/***************************************************************************
*Function : main
s *Input parameters : no parameters
; *RETURNS : 0 on success

N

***************************************************************************/

int main() {
Shape sl1;
Polygon pl;
Rectangle rl;
Triangle t1;
Square sql;

sl.show();
pl.show();
rl.show();
tl.show();
sql.show() ;
return O;

Listing 5.1: 05ShapeHeirarchy.cpp

putta:~/.../Programs$ g++ -Wall O05ShapeHeirarchy.cpp
putta:~/.../Programs$ ./a.out

; This is a Shape

Polygon is a Shape

s Rectangle is a Polygon

; Triangle is a Polygon

Square is a Rectangle
Listing 5.2: OUTPUT

Dept of CSE, SIT - Prabodh C P
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Multilevel Inheritance

Question

Suppose we have three classes Vehicle, FourWheeler, and Car. The class Vehicle is the base class,
the class FourWheeler is derived _from it and the class Car is derived _from the class FourWheeler.
Class Vehicle has a method ’vehicle’ that prints 'I am a vehicle’, class FourWheeler has a method
‘fourWheeler’ that prints I have four wheels’, and class Car has a method ’'car’ that prints ’'I
am a car’. So, as this is a multi-level inheritance; we can have access to all the other classes
methods _from the object of the class Car. We invoke all the methods _from a Car object and print
the corresponding outputs of the methods. So, if we invoke the methods in this order, car(), four-
Wheeler(), and vehicle(), then the output will be

Iam a car

I have four wheels

I am a vehicle

Write a C++ program to demonstrate multilevel inheritance using this.

C++ Code
/***************************************************************************
*File : O6MultiLevellInheritance.cpp

; *Description : Program to illustrate multi level inheritance.
*Author : Prabodh C P

s *Compiler : gcc compiler, Ubuntu 22.04
*Date : 12 January 2023

***************************************************************************/
#include <iostream>

#include <iomanip>

using namespace std;

class Vehicle{
public:
void wvehicle();

N

; void Vehicle: :vehicle () {

cout << "I am a vehicle" << endl;

class FourWheeler : public Vehicle{
public:
void fourWheeler();

};

void FourWheeler: : fourWheeler () {
cout << "I have four wheels" << endl;

class Car : public FourWheeler{
public:

11
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CHAPTER 6. MULTILEVEL INHERITANCE

void car();
};
void Car::car () {
cout << "I am a car" << endl;

}
/***************************************************************************
*Function : main

*Input parameters : no parameters

*RETURNS : 0 on success

***************************************************************************/
int main() {
Car myCar;

myCar.car();

myCar . fourWheeler () ;
myCar.vehicle();
return O;

Listing 6.1: 06MultiLevellnheritance.cpp

putta:”/.../Programs$ g++ -Wall O6MultilevelInheritance.cpp
putta:~/.../Programs$ ./a.out

I have four wheels
I am a vehicle

Listing 6.2: OUTPUT

Dept of CSE, SIT - Prabodh C P
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Chapter 7

File Operations

Question

Write a C++ program to create a text file, check file created or not, if created it will write some

text into the file and then read the text from the file.

C++ Code

/***************************************************************************
*File : 07FileOPerations.cpp

;s *Description : Program to perform file operations
*Author : Prabodh C P
*Compiler : gcc compiler, Ubuntu 22.04
*Date : 12 January 2023

hkkkkkkkkk kA kA Ak hhhhhhkkkkkkkk kA A Ak hhhhhhhhkkkkkkkkkkkkhhhhhhkkkkkkdkkkkxkx/
#include <iostream>

#include <fstream>

using namespace std;
/***************************************************************************

*Function : main
*Input parameters : no parameters
*RETURNS : 0 on success

5 ***************************************************************************/
; int main() {

string flName;
char mesg[40], ch;

cout << "Enter the file name you want to create : ";
cin >> flName;
cin.get (); //read the trailing enter character

ofstream fout (flName.c_str());
// fout.close();
if (fout.fail()) {
cout << "\nFailed to create file." << endl;

}
else{
cout << "\nFile " << flName <<" created successfully" << endl;
}
cout << "Enter a message : ";

cin.getline (mesg, 40);

fout << mesg << endl;

cout << "\nMessage written to file successfully\n" << endl;
fout.close();
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CHAPTER 7. FILE OPERATIONS

ifstream fin(flName.c_str());

cout << "Here are the contents of " << flName << ":\n";
while (fin.get (ch)) // read character from file and
cout << ch; // write it to screen

cout << "\nDone reading file contents\n" << endl;
fin.close();
return O;

Listing 7.1: 07FileOPerations.cpp

putta:”/.../Programs$ g++ -Wall 07FileOPerations.cpp
putta:”/.../Programs$ ./a.out

; Enter the file name you want to create : random.txt

File random.txt created successfully

; Enter a message : The universe is vast and endless

Message written to file successfully

Here are the contents of random.txt:
The universe is vast and endless

; Done reading file contents

s putta:”/.../Programs$ cat random.txt
; The universe is vast and endless

Listing 7.2: OUTPUT

Dept of CSE, SIT - Prabodh C P
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Chapter 8

Binary File Operations

Question

Write a C++ program to write and read time in/from binary file using fstream

C++ Code

/***************************************************************************

*File : 08BinaryFileOperations.cpp
*Description : Program to illustrate binary file operations
*Author : Prabodh C P
s *Compiler : gcc compiler, Ubuntu 22.04
*Date : 12 January 2023

***************************************************************************/
#include <iostream>
#include <iomanip>
#include <fstream>
#include <cstring>
using namespace std;
class timeVal{
int hh, mm, ss;
char ampm[3];

s };

public:

void setdata(int h, int m, int s, const char* half)

{
hh = h;
mm = m;
ss = s;
strcpy (ampm, half);

}

void showdata()

{
cout << "\nThe Time is : ";
cout << setfill('0’) << setw(2) << hh << ":";
cout << setfill('0’) << setw(2) << mm << ":";
cout << setfill(’'0’) << setw(2) << ss << " ";
cout << ampm << endl << endl;

}

/***************************************************************************
s *Function : main
36 *Input parameters : no parameters
*RETURNS : 0 on success

***************************************************************************/
int main()

{
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CHAPTER 8. BINARY FILE OPERATIONS

timeVal writeObj, readObj;
int hh, mm, ss;
char ampm[3];

cout << "Enter Hours : "; cin >> hh;

cout << "Enter Minutes : "; cin >> mm;
cout << "Enter Seconds : "; cin >> ss;
cout << "Enter am or pm : "; cin >> ampm;

writeObj.setdata (hh, mm, ss, ampm) ;
ofstream outFile("TimeFile", jios::out | ios::binary);
if (loutFile) {
cout << "Cannot open file.\n";
return 1;
}
outFile.write((char x) &writeObj, sizeof (timeVal));
cout << "\nWritten the time object successfully to binary file" << endl;
outFile.close();

// now, read back;
ifstream inFile("TimeFile", ios::in | ios::binary);
if (!'inFile) ({
cout << "Cannot open file.\n";
return 1;
}
inFile.read((char *) &readObj, sizeof(timeVal));
cout << "\nRead the time object successfully from binary file" << endl;

readObj.showdata();
inFile.close();
return O;

Listing 8.1: 08BinaryFileOperations.cpp

putta:”/.../Programs$ g++ -Wall 08BinaryFileOPerations.cpp
putta:”/.../Programs$ ./a.out

; Enter Hours : 6

Enter Minutes : 35
Enter Seconds : 6

; Enter am or pm : am

Written the object successfully to binary file
Read the object successfully from binary file
The Time is : 06:35:06 am

putta:~/.../Programs$ ./a.out

s Enter Hours : 8
; Enter Minutes : 5
 Enter Seconds : 9

Enter am or pm : am
Written the object successfully to binary file
Read the object successfully from binary file

The Time is : 08:05:09 am
Listing 8.2: OUTPUT
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Chapter 9

Exception Handling

Question

Write a function which throws a division by zero exception and catch it in catch block. Write a

C++ program to demonstrate usage of try, catch and throw to handle exception.

C++ Code

/***************************************************************************
*File : 09ExceptionDemo.cpp

;s *Description : Program to illustrate Exception Handling
*Author : Prabodh C P
*Compiler : gcc compiler, Ubuntu 22.04
*Date : 12 January 2023

hkkkkkkkkk kA kA Ak hhhhhhkkkkkkkk kA A Ak hhhhhhhhkkkkkkkkkkkkhhhhhhkkkkkkdkkkkxkx/
#include <iostream>
#include <iomanip>

) using namespace std;

void fnDivide(int, int);
/***************************************************************************

*Function : main
*Input parameters : no parameters
*RETURNS : 0 on success

***************************************************************************/
int main(void) {

int iNuml, iNum2;

cout << "Enter the value of m and n : " ;
cin >> iNuml >> iNum2;

try{
fnDivide (iNuml, iNum2);

}

catch (logic_erroré& e) {
cout << "Processing error " << endl << e.what() << " occured.\n";

return O;

}

[hhdkkkdkhkhkhdkkhhkhhhkhhkhkhhhhhhkhkhhkhrkkkkhrkkkkrkkkkrkkkhkhkdkhkhdkdhhkkdrkkkx
*Function : fnDivide

*Input parameters : two integers

*RETURNS : nothing
***************************************************************************/
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CHAPTER 9. EXCEPTION HANDLING

void fnDivide (int vl1l, int v2) {
double dRes;
if(v2 == 0)
throw logic_error("Division by Zero Exception'");
dRes = (double) (vl) /v2;

cout << vl << " divided by " << v2 << " is equal to " << dRes << endl << endl;

Listing 9.1: 09ExceptionDemo.cpp

putta:”/.../Programs$ g++ -Wall 09ExceptionDemo.cpp
putta:”/.../Programs$ ./a.out

Enter the value of m and n : 9 4

9 divided by 4 is equal to 2.25

putta:”/.../Programs$ ./a.out
Enter the value of mand n : 5 0
Processing error

Division by Zero Exception occured.

Listing 9.2: OUTPUT
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Chapter 10

Array Bound Exception

Question

Write a C++ program function which handles array of bounds exception using C++.

C++ Code

/***************************************************************************

*File : 10ArrayBoundExceptionDemo. cpp
*Description : Program to illustrate array out of bound Exception
*Author : Prabodh C P
s *Compiler : gcc compiler, Ubuntu 22.04
*Date : 12 January 2023

***************************************************************************/
#include <iostream>

#include <iomanip>

#include <cstdlib>

#include <vector>

using namespace std;
/***************************************************************************
*Function : main

s *Input parameters : no parameters

*RETURNS : 0 on success

7 ***************************************************************************/

int main (void) {

vector<int> wvalues;
int iDx, iElem;

srand (time (NULL)) ;

for(int 1i=0;i<100;i++) {
iElem = rand() %10000;
values.push_back (iElem) ;

try{
//generate a random index and test repeatedly 10 times
for (int i=0;i<10;i++) {
iDx = rand() % 200 - 50;
if(iDx < 0 || iDx >=100) {
cout << "Generated index " << iDx << " is invalid" << endl;
throw logic_error ("Array out of Bounds");

}

cout << "Generated index is " << iDx << " the wvalue at that index is

<< values[i] << endl;

}
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CHAPTER 10. ARRAY BOUND EXCEPTION

}
catch (logic_erroré& e) {

cout << "Processing error " << endl << e.what () << " exception occured.\n"
<< endl;

}

return 0O;

Listing 10.1: 10ArrayBoundExceptionDemo.cpp

putta:”/.../Programs$ g++ -Wall 10ArrayBoundExceptionDemo.cpp

s putta:”/.../Programs$ ./a.out
Generated index is 37 the value at that index is : 8497

5 Generated index is 65 the value at that index is : 1027

; Generated index is 7 the value at that index is : 8655
: Generated index is 3 the value at that index is : 994

: Generated index 105 is invalid

o Processing error
Array out of Bounds exception occured.

putta:”/.../Programs$ ./a.out

;s Generated index -31 is invalid

Processing error
s Array out of Bounds exception occured.

putta:”/.../Programs$ ./a.out

s Generated index is 43 the value at that index is : 8629

Generated index is 95 the value at that index is : 4852
Generated index is 45 the value at that index is : 9097
Generated index -9 is invalid

Processing error

Array out of Bounds exception occured.

Listing 10.2: OUTPUT
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