This book was particularly designed for new students taking their first
curriculum lesson, but it is also welcome for everyone interested in
studying C to review. It is intended to complement lectures in the
classroom with a focus on C programming. The subjects are arranged on
the basis of the order of lecture. In addition to modifications in the
language and presentation of programming, there were other sections. At
the end of the chapter are listed some common questions and scheduling
errors. Here you will only tackle a subset of the ANSI C language. In
particular, the student is assumed to be working with ANSI C (which
supports ANSI C) or the Borland Turbo C / C++ compiler in Windows
under the Linux environment and programming. There are also standards
for coding to be followed and a few pointers for programming using the
Linux environment. May you learn a great deal from this manual study and
may the knowledge you've gained be used for everyone's common good.
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Unit I
Fundamentals of Computers

Main Objectives of the Unit:
It should be complete this unit:

< Know the machine system and know how it functions

% The apprenticeship in designing reasoning using algorithms and maps
Introduction of the Computer:
The machine is an electronic system that deals with memory specified instructions. A
machine may collect data from the user through input devices; process the provided user's
data (Processing; Output); and save data (Information) for future usage. You may describe a
machine as follows:
The machine is an electronic system that runs under the influence of the instructions placed in
his memory which collects data from the user which saves data for potential usage.
Computer Components:
A computer offers a statistical and rational measurement electronic unit. Figure displays the

main components of a computer.
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Figure 1.1.: Computer Components.

The central processor, input and output devices and storage facilities are the core device
components as seen in figure 1.1. These components communicate through buses, as seen in
Figure 1.1.

Input:

Input devices and other commands can be used by users to enter data on the computer. The

most common alternative for input devices is the mouse and the keyboard. Examples include
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scanner, reader, etc. Most input devices are electro-mechanical instruments that are manually
operated by the user input by pressing keys, for example, to insert details or to transfer the
mouse to the computer. The captured data is digitised by a CPU or memory using mechanical
methods.

Central Processing Unit (CPU):

The Processor is the main part of a machine for guidance. It functions on the OS and
software, receives user comments or working data. It collects the data and generates the
output that can be processed or accessed on your computer. It is a central workstation.

The CPU is the real chip with at least one core measured within the device. Most CPUs have
just one processor for many years. However, a single CPU often has 2 or 3 processors or
"core processors," defined as a double core CPU and a four-core CPU. That is more popular.
There is a Processor for certain users.

Six (Hexacore) or eight (Octocore) may be mounted on the high-end CPUs. More than a CPU
is feasible on a machine with many key components. For example, on a two Hexacore CPU
server there are 12 processors.

ALU, FPU, registry and L1 cache typically varies from each Kernel core edition. In some
cases the processor core will have its own L2 cache, but the same L2 cache can be shared.

Just one frontal bus route is usable in the Kernel and system memory.
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Figure 1.2.: Layout Model of the CPU
Arithmetic Logic Unit (ALU):
In the machine, in addition to arithmetical operations (e.g. addition, subtraction, etc.) an

Arithmetic Logic Unit (ALU) is usable, and is capable of carrying out logical operations (for
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example AND, OR, Ex-OR, Invert, etc.). The control unit provides the data that the ALU
requires from memories or input devices and guides the ALU, on the basis of the memory
commands, to execute a special procedure. ALU is the computer's "calculator" component.
The key part of a computer system's core function unit is an arithmetic logic device (ALU). It
handles both arithmetic and logic operations to be completed with instruction phrases. The
ALU is divided in arithmetic units (AU) and logic units (LU) in some microprocessor
architectures.

An ALU may be equipped for several different operations by engineers. As the operations are
more complicated, the ALU would also raise its expense and take up more room in the
Processor and dissipate more heat. That is why engineers render ALU as efficient as possible
to ensure that the CPU is strong and quick, but is not so complicated that its costs and other
drawbacks are prohibitive.

ALU is considered an Integer Unit (IU) as well. The arithmetic logic device for all
calculations required by the CPU is this section of the Hardware. Logical in fact several of
these activities. It can control the Processor, but also absorbs more energy and emits more
heat, depending on how the ALU is built. Therefore it'is important to manage the strength
and efficiency of the ALU and the expense of the whole machine. This is why faster CPUs
are costly, power-consuming and heat dissipating:

Control Unit (CU):

A Control Device or CU is a computer processing module. Computer commands may be
tailored to machine logic, data, input and output machines. Examples of devices utilising
control structures involve CPUs and GPUs.

A device control captures and translates input data and transfers them to the central processor
for feedback signals. You will then ask the attached hardware what to do on the computer.
The roles of the control device vary in configuration between the numerous vendors, based
on the type of a CPU. The explanation below demonstrates how to operate a computer.
Memory Unit (MU)

The data retrieval unit contains the memory or recording system. The unit is variable in pace
and variance. Entry speed indicates time for memory data to be stored or recovered. The
period(s) during which information is processed in the brain corresponds to uncertainty. The
machine memory may be separated into various groups dependent on these characteristics.

Figure 1.3 indicates the machine's power gradation.
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Figure 1.3: Computer Memory Classification

As seen in Figure 1.3, the memories are usually described as primary and secondary
memories.

The main storage is often called the primary storage as the Kernel will communicate directly
from the address bus from its database ad. The RAM and ROM are the main components.
There are two major forms for all versions (read only memory). RAM is a complicated
storage system with facts and guidance for operating apps. The RAM is unstable because it
kills all accumulated data while power is off the computer. ROM is a non-volatile read-only
site, in contrast, which generates all read advertisements. And when a device is disconnected
the ROM is non-volatile, preserving the accumulated data. The ROM and the other necessary
routines are included in the boot strap loader. Boot Strap Loading is the device used to charge
a portion of the operating system's secondary memory ram up until it has been powered and
control is carried out in self-test.

In this respect, a big, non-volatile storage capacity, which can hold knowledge, often known
as an auxiliary memory, as many times as we like, allows secondary memory lighter than
access time of the primary memory. The flash drives are a second example safety.

Hardware:

Device hardware requires an electric, hydraulic, electrical and user bus system. The circuitry
of the device is, in other terms, a bare unit. By contrast, the programme offers a range of

instructions that enable bare equipment to function and achieve our targets, orders,
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commands, codes, etc. The programme is the heart of the computer while the machinery is
the skeleton. Hardware and software are necessary for computers to function.
Software:
Code is a series of programmes programmed to operate in certain respects. Computer series
Structured guidelines for problem solving.
Two kinds of applications occur
System Software:
Computer technology comprises of a variety of information analysis, control and extension
feature applications. The programme is typically produced by producers of computers. The
software consists of programmes of low levels, which communicate with the hardware on a
very basic basis. The communication of the device with the end user is used in machine
software.
Application Software:
Computer programmes satisfy the basic criteria of a given area. Computer programmes. In
the division of software apps, all software applications produced in the lab would be listed. A
single simple text editing interface may contain the framework tools. Microsoft notepad, for
example. A number of applications may be used, often known as a software package, to make
a laptop operate effectively.
Operating System (OS):
An OS is a device that serves as an intermediary between the end-use and the hardware of the
machine. To run other programmes, each machine must have at least one OS. An app such as
Chrome, MS Phrase, Sports, etc requires to run and work in a certain area. The App allows
you to interact with the machine without being acquainted with the language of the device.
Without an operating system, the consumer is unable to access either machine or mobile
device.
History of Operating System:
< The first programmes to handle tape storage in the late 1950's were
% In the early 1950's, the General Motors Development Centre introduced the first IBM
701 OS.
< Betriebssystems began utilising drives in the mid-1960s.
#» The first Unix OS version was developed in the late 1960s.
% Microsoft's first App was DOS.
«» The 86 DOS software was built by a Seattle company in 1981.
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% In 1985 when an Interface was developed and combined with MS-DOS, the latest
common App Windows first appeared.
Features of an Operating System:
A list of essential features typically contained in an operating system is as follows:
Mode of security and control
Allows disc and file systems connect Computer drivers Protection Networking
Rolling of the Software
Digital Computer Multitasking computer control
1/ O project Management
File Exploitation
Detection and correction of errors
Allotment of land
Security of knowledge and services
Functions of an Operating System:
Each role executes in operating system software:
Process Management:
Service management assists Software in task development and elimination. It also offers
coordination and collaboration frameworks between systems.
Memory Management:
The memory management module performs the task of assigning and unassigning memory
space to programmes requiring those facilities.
File Management:
It manages all activities related to files, like organisational storage, recovery, naming, sharing
and file protection.
Device Management:
Device management maintains all device tracks. The I / O controller is also known as this
module responsible for this task. The assignment and de-allocation of devices is also carried
out.
1/0 System Management:
One of the primary goals in every framework is to conceal the user's peculiarities.
Secondary Storage Management:
Systems include multiple layers of storage which includes primary storage, secondary
storage, and cache storage. Instructions and details must be placed in primary storage or

cache such that a running programme may access it.
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Security:

The protection module safeguards operating machine data and knowledge against the danger
of ransom ware and allowed entry.

Command Interpretation:

This module interprets commands provided to process these commands by the and operating
machine tools.

Networking:

A distributed machine is a collection of processors who do not share a clock, memory or
hardware. Via the network, processors interact within themselves.

Communication Management:

Coordination and assignment by the different computer system users of compilers,
interpreters and other software resources.

Translators:

This is a concern because computers tend to use a combination of high and low programming
languages. Computers only understand machine code (binary):

In order to get around the issue, a translator must transfer the high-level and low-level
software code (source code).

The source code (object code) is translated into-computer code by a translator.

There are several forms of translator systems, each of which may perform multiple functions.
Compiler:

Compilers are used to convert into computer code (object code) a programme written in a
high language. The translated software disc, until assembled (all in one go), can then be used
directly on the server, and can then be run separately. It can take some time to compile, but
without recompilation the translated software is constantly used.

After complete software translation, an error report is sometimes made. Errors may trigger a
machine to crash in the code of the software. Only by updating the initial source code and
recompilation of the software will these errors be corrected.

Interpreter:

Interpreter systems provide one sentence from the high-level language software to interpret,
interpret and implement. When a line of code representing an error is crossed, the interpreter
ceases.

During the creation of a programme, interpreters are also used. They improve the debugging
phase by reviewing and testing single line of code before starting. Interpreted applications are

automatically started, although the software will start a completed file later.
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There is no executable programme. Any time you start it, the software would be translated
from scratch.

Assembler:

Assemblers are used to translate a programme into a machine code (object code) file written
in a low-level assembly language to use and execute it on the computer.

The programme file can be used repeatedly without re-assembling once assembled.
Algorithm and Flowchart:

In the last part, we see that the programme is transparent, but important to the machine, and
helps users to connect with the device and function to accomplish a practical goal depending
on their information.

Software is a series of programmes to carry out a project together. Software is a set of
commands that carry out a process in a sequence. See a software illustration that permits the
user to join, delegate, and display the outcomes during the execution of two items. The
software includes three sets of directions: firstly, it allows users to enter the data; secondly it
allows the numbers to be inserted and thirdly, the results to be shown.

These three sets will have been programmed by the programmer as the software was drawn
up and definitions used to execute them. The explanation is exceedingly clear.

However, more frequently than not, programming bugs can be overcome. For these complex
problems, difficult strategies remain important. Related methods of dynamic. Responsive
observations and methodological methods. The need for the hour is a way of demonstrating
the necessary programme rationale and of converting it into a specific series of instructions
for solving this problem with the computer.

Two such tools are the algorithms and flowcharts. These techniques are distinct from both the
programming language and the goal computer. The argument in each of these instruments
will then be used to compose programmes in each programmer's language of choice.

In reality, programming languages can often be logically autonomous. If the programming
comprises three primary logic types, independent of the process and language used in
writing).

Imperative Statements

Conditional Statements

Loop Statements

The instruments we work on as a programme also have statements in one of those three
categories; each of these three types of structures should be defined. First, tools like

algorithms and flowcharts should be used to formulate and write a programme.
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Half was finished; it was expected, after all.

Algorithm:

An algorithm is a series of instructions to execute a specified operation. For e.g. it can be an
easy way to merge the two numbers or to play a compressed video file. Search engines are
used to view the most relevant search index returns using patented algorithms for specific
queries.

Algorithms are also developed in computer engineering. These traits may be applied to in a
wide network, limited systems. For instance, a picture viewing programme can be used to
build a function library with a custom algorithm in order to produce different image file
formats. The software for image-editoring will provide algorithms for image processing.

E.g. chopping, re-sizing, sharpening, blurring, growing the red eyes and adding light.

A software machine can often execute a certain function in a variety of ways. But
programmers normally try to construct algorithms for the most performance. Developers may
guarantee that their applications are running by consuming limited machine resources as soon
as possible with extremely effective algorithms. Not all algorithms is, of course, preferably
established first.

Thus, in upcoming app upgrades developers also boost existing algorithms. The most recent
upgrade concentrates on better algorithms sometimes when you see a new iteration of
"optimised" or "faster moving" tech.

Definition of an algorithm to connect two user-input numbers

Step 1: Start

Step 2: Declare Vanables mmml, mm?2 and sum.

Step 3: Read vahies mm] and mam?2

Step 4: Addmm! and mmn2 and assign the result o sum sum=mm+mum?2
Step 3: Display sum

Step 6: Stop

Pseudo Code:

Pseudo code is a widely employed term in algorithms and fields of computing. The compiler
outlines the implementation of an algorithm. This is a process. This is a system. This is
literally to suggest that the cooked algorithm is reflected. With pseudo codes, programmers
sometimes reflect algorithms irrespective of their programming knowledge, or background.
Like the name means, the pseudo code is a deceptive language or machine model that a

layman with some programming skills may only comprehend. Just a single English
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descriptive and annotative algorithm can be used. The machine cannot compile or view the
programming language like any other code.

Flowchart:

Flowchart is a schematic of the progression of a programme's sequential steps. Flowcharts
utilise basic graphical structures to display associations and process-data flow processes and
arrows.

Terminal:

The oval symbol represents the start, stop and end in the logic flow of a system. In certain

cases a pause / stop is usually used in device logic. The first and last characters of the

flowchart are the portal.

Input/Output:
For an input / output element, a parallelogram is used. In the parallel graph in the flow map

are shown the computer instructions for input and output on the output unit.

In an integer box there are guidelines. All activities such as addition , subtraction and division

Processing:
are labelled with the symbol or the phase symbol.

The symbol of diamonds is the point of judgement. Diamonds are shown in the flowchart for

Decision:

decisions like yes / no question or true / fake.

4

Connectors are helpful when a flux map is complex or distributed over more than one tab to

Connectors:

prevent misunderstanding. There's a loop visible.
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Flow Lines:
Flow lines indicate the approximate execution sequence of orders. Arrows are the control

flow path and the interaction between the various flowchart symbols.

Example of flowchart for two numbers below:

START

/ INPUT NUM I 7

INPUT NUME

NUM1>NUMZ

DISPLAY NOM1__]
DISPLAY NUME

Figure 1.4: Flowchart Example
Multiple Choice Questions (MCQ)
1. The screen name for which the touch entry is recognised is:
A) Touch Screen B) Screen C) Android Screen D) None
Ans: A
2. Computer Screen is known as

A) CU B)VDU C) CDU D) DVD

Ans: B

3. Which is the product of a programme operation?

A) Information B) Data C) Software D) None
Ans: A

4. The printed output is called from a computer

A) Paper B) Softcopy C) Hardcopy D) None
Ans: C

5. The first machines have been programmed

A) Machine Language B) Source Language C) Binary Language D) None
Ans: A
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Fill in the Blanks:

1
2)
3)
4
5)

ALU Stands for
BCD Stands for
RAM Stands for
ASCII Stands for
CPU Stands for

Short Question:

1.
2.
3.
4.

Explain about Computers
What is RAM
Describe Software

Explain about Flowchart

Review Questions:

1.
2.

What is an Operating System?

Explain components of a Computer?

Programming Exercises:

1.
2.
3.

12.
13.
14.

Write an algorithm and print the 1 to 100 figures on a flowchart

Write and draw a flow chart that transforms Fahrenheit to Celsius temperature.

Write an algorithm and create a flowchart Decide whether a pupil has finished the test
or not.

Write down an algorithm to locate the total of 3 numbers

Write an algorithm and create a flowchart that displays the square region and
perimeter

Write and create an algorithm to find simple interest

Enter an algorithm and draw a flowchart to swap 2 numbers with a time variable
Write an algorithm and create an outline to locate the maximum of two digits

Write an algorithm to determine the maximum of the three numbers

. Write an algorithm and create a flowchart to locate from 1 to 100 numbers.

. Write an algorithm and create an outline to identify a disability number between 1 and

100

Write an algorithm and create an outline for the description of series 1 to N

Write an algorithm to print a number multiplier table and create a floor charts

Write an equation and create a flowchart for the complete and average of such

amounts.
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15. Write an algorithm and create a flow chart to decide whether or not a number is first.
16. Write an algorithm and create a flowchart to find two numbers GCD and LCM

17. Write an algorithm and create a flow diagram to define the entire number divider.
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Unit II
C Programming Language Installation

Main Objectives of the Unit:
It should be complete this unit:

% Know Installation of C software

% View of C Programming
How to configure the framework for C language:
The Turbo C++ programming software has to be downloaded first. It's a 32-bit or 64-bit
system, we have to check it. If you press Turbo C++ downloads, you have to go to the update
folder and to select turbo C++3.1, then press on the Turbo C++ preview page, for Windows
7,8,8.1, and Windows 10 (32-64 Bits). An android, what we need to install is an executable
programme.
First, the browser and type google you need to open
This screen will then be seen in the browser in Google Style turbo ¢ for Windows 10, then

press the Open Turbo C++ tab.

oo Dot g e 1.7

[« B
The lower screen would have appeared after clicking on this link. And the update button is

pressed.
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Learn the Language of Machines

Download Turbo C++ for Windows 7, 8,
8.1 and Windows 10 (32-64 bit) with

full/window screen mode and many more
extra feature.

1. How to install Turbo C++

‘download

u p
The computer would be like this if you tapped on the download button. It is saved in the file

folder when you press on the all right icon.

We now go to the folder that we downloaded and click the file. The display is as follows:

When we press Turbo C 3.2 the screen is this direction.
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B O
Then we click on the configuration. The processing of the installation has started here; we see

the display of the window preparation.

HWWOR /¥

Click on the Next tab, and it will activate as you press the Next tab below the computer. We
have two choices in the licence agreement: one recognises the terms and the other does not

approve the terms;
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In the Licence Agreement, select the first option and click the next button, the below screen

would appear. The dialogue box is ready to install the program.

AR o panccod AabbcAatvcc AQB 10
[ ey s i puset g e

L
) v 5 g ot

B
The dialogue box indicates the location of the folder and the installation process is started

when you press the install button.

Underneath the screen, the installation process is successful.
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PR~

You must have been
B practicing!

o

Turbo C++

Clicking the Start Turbo C++ will send you the following picture to compose programmes in

the browser.

File Edit Search Run Compile Debug FPro,
e 1- NTURBOC3\PROJECTSNIHELLO. C
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UNIT I
Overview of C language
Main Objective of the Unit:
It should be complete this unit:
% Produce a description of the vocabulary of C
% Example the essential C principles by sample programs
< Example programs demonstrate the usage of user-defined functions and math
functions
% Describe the underlying C-program framework
«» Recognize the C language programming type
*» Describe how to compile and operate a C program
Introduction:
The programming method, which allows it easy for learners and experts to easily grasp C
language tutorials. Our C tutorial describes for every subject. Dennis Ritchie develops the C
language to create machine applications which interact directly with hardware devices such
as drivers, kernels and so on. C programming shall be regarded as the foundation of other
programming languages and hence its mother tongue.
History of C Language:
For a programming language, C seems_a. strange term. Nonetheless, this weird sounding
language is one of today's most common computer languages, since it is an individual
standardized, machine-level language. This helps app engineers to build applications where
they are applied, without caring about the hardware platforms.
The ALGOL, adopted in the early 1960s, is the origin of all current languages. ALGOL
utilized the block form of the first programming language. While it was never common in the
United States, in Europe it was commonly used. ALGOL presented the computer science
world with the idea of formal programming. It term popularized in the 1960s by computer
scientists such as Corrado Bohm, Guiseppe Jacopini and Edsger Dijkstra. A variety of
languages have been revealed subsequently.
In 1967, Martin Richards primarily created a language named BCPL for the writing of
machine applications. In 1970, Ken Thompson developed and referred to a language with
various features of the BCPL. B was used to build early variants of the Bell Laboratories
UNIX operating system. The machine programming language was "typeless," both BCPL
and B.
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Throughout 1972, Dennis Ritchie at the Bell Labs developed from ALGOL, BCPL, and B.
The definition of data forms and other important functionality were implemented utilizing
other terms from certain languages. It's closely aligned with UNIX because it was built along
with the UNIX operating system. In Bell Laboratories, the operating system has been
encoded almost entirely in C. UNIX is one of today's most common network operating
systems and the core of the superhighway of Internet applications.

For several years C was used mainly in research contexts, but eventually it became
commonly accepted by programming professionals with the release of several C compilers
for commercial purposes and the increasing success of UNIX. Today, C operates on a broad
variety of hardware and operating systems.

In the 1970s, C was turned into the conventional C that is now established. The language
became popular with Brian Kerningham and Dennis Ritchie in 1978 after the release of the
book "The C programming language." The book became so famous that the programming
world named the K&RC vocabulary. The rapid growth of C contributed to the creation of
many related yet mostly incompatible language variants. For device developers, that posed a
serious problem.

In 1983 ANSI formed a formal committee, to-develop a C format and guarantee that the C
language remains a norm. In December 1989, the Committee approved a variant C now
known as ANSI C. The International Standard Organization (ISO) accepted it in 1990. The C
edition is sometimes known as-the C89 variant.

In the 1990's, C++, an originally C language, was updated and modified and in November of
1977 it became a language that was accepted by ANSI / ISO. C++ also introduced several
new features to C to make it more flexible, and not just a pure object-oriented language.
Around this time, the modern JAVA language C and C++ was developed by Sun Micro
Systems from USA.
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1960 | ALGOL | International Groupl9260

1967 | BCPL | Martin Richards

1970 | B | Ken Thompson

19?2| TRADITIONAL C | Dennis Ritchie

1978| K&RC | Kemighan and Ritclhie

1983 | ANSI C | ANSI Committee

1990 aNSIL1S0 € | ISO Committee

1999 | cC99 | Standardization
Commifttee

Figure. 3.1. C Language History

The dynamic nature of all popular computer languages. By adding new functionality, you can
continue to boost the capacity and reach and C is no exception. Although C++ and Java were
developed from C, the C standardization committee considered that the usefulness of the
language would be improved by a number of C++/Java features if added to C. The 1999
standard for C was the result. Currently this update is labeled C99. Figure 4 demonstrates the
past and growth of C. Although C99 is an updated edition, several compilers still don't
embrace all the latest features found in C99. We therefore discuss all the new features added
in an annex by C99 separately so that interested readers can refer to and use new material as
quickly as possible.

C Language Importance:

It is probably due to its many attractive qualities that C is increasingly common. It is a
versatile language that can compose any complicated program with a rich set-down built into
functions and operators. The compiler C combines the ability of the ab assembly language
with the functions of the highest standard language and is thus ideal for the writing of

software for systems and business packages.
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C-written programs are effective and quick. This is because of its diversity of data types and
strong operators. It's much quicker than BASIC. For eg, it takes around one second for a
program to increase a variable from 0 to 15000 in C and more than fifty seconds for a Simple
interpreter.
ANSI C comprises just 32 keywords, and its value lies in its incorporated functionality. There
are a number of standard functions which can be used for program development.
C's extremely mobile. So, C programs written for one machine will operate with little to no
modifications on another. If we plan to use a new computer that has another operating
system, portability is important.
C language is ideally suited for structured programming, so that the user has to consider a
problem as regards function modules or blocks. A complete program would take place in a
proper collection of these modules. This modular structure makes it easier to debug, test and
maintain the program.
C's ability to expand itself is another important feature. Basically, a C program is a collection
of functions that the C library supports. We should connect our own functions continuously
to the C collection. The programming task becomes easy with the provision of a large number
of functions.
We will examine a few of the C programs and analyze and understand how they work before
discussing certain features of C.
Features of C Programming Language:
C is a term of action. Dennis Ritchie first created it in 1972. This has mainly been designed to
construct an operating system as a programming language. Such features render C language
ideal for machine programming like an OS or compiler creation, and involve low-level
memory, clear keywords and clean design.

1. The Procedural Language:
Predefined instructions are executed step by step in a procedural language such as C. C can
contain more than one role to perform a particular task. This is the only way that new people
think of programming works in a specific programming language. In the field of computing
there are other computer paradigms too. The most popular paradigm is an object-oriented
language of programming.

2. The Efficient and Fast:
Newer languages such as java, python provide more functionality than c, but their output rate
drop effectively due to the extra processing of these languages. The mid-range programming

language allows programmers exposure to easy control of the computing equipment, but
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languages at a higher degree do not. This is one of the reasons why C is the first choice for
beginning language programming. It's fast, because static languages are faster than languages
that are dynamically typed.

3. The Modularity:
Modularity is called the concept of storing C programming language code as libraries for
further use. The bulk of its power is provided by its libraries by this programming language
truck. C language has its own library for common problems, such as using a header file stored
in its library to help us use a certain function.

4. Type Statically:
The vocabulary for programming C is static. The variable sort is tested when compiled, but
not when operating. Means that the author will note the form of variables used every time a
program is typed.

5. General Purpose Language:
C programming language is used in different applications, from system programming to
photo editing software. The following are some of the common applications used:

6. Built-in Operators Rich Set:
This is a dynamic language that contains a wide number of embedded operators that use
complicated or condensed C systems in prose.

7. Rich Functions with Libraries:
Robust libraries and C apps also allow-a novice to quickly write.

8. Middle Level Language:
Since it is a medium-size language, it has both the assembly language and the high-level
software functionality.

9. Portability:
C language is extensively portable as programs written in C can run and compile with none or
little changes on every system.

10. Easy to Extend:
C-language programs can be extended to include more functionalities and operations if a
program already has been written into it.
C Language Programming Structure:
When we type a C program used by the compiler, it compiles the code into the machine
language code. A machine language code can be understood by the computer. The C program
code cannot be directly understood. However, it is easier for us to write C programming. That

is why we will join C systems in which high-level languages are unique to the English and
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machine language learning protocols, which are usually used only instead of typing code
directly in the computer language. This makes it easier

For us to write C program and then use the compiler, a system program that requires c
compiles for machine language learning for us again. A quick guide to the programming
phase where a program meets the so-called programming cycle which involves three parts:
one is to create an application; the second is to compile an application and the third is running
the application. In the first part, when we write a scheme, we first save it and then modify,
modify or edit the scheme. In the second part, when the program is compiled, when it gets
results. The compilation part is complete. The application will revert to the editing step if
errors are received. If the program results in the third stage of running the program, the output
is not correct; the editing step will return. The output is not correct.

Program Structure of the C Language:

We know the concept of C language programming until we study the fundamentals of C
language programming first. Explore the teaching in programmers in the C language.

First Program:

#include <stdio.h>

#include <conio.h>

main()

{

printf("Hai");

}

Programming explanation:

#include<stdio.h>

This is a preprocessor command which tells the C programming compiler to include the
standard input and output. Header files < stdio.h > before going to actual compilation. The
first line to start the # include program is a pre-proceeded command.

main()

The main function is supposed to be. Both C programs begin with the main function, which
ends with the first declaration of the main function. It is also part of the Syntax of the
parenthesis).

Printf(“Hai”);

Now that there is only one line in the primary function that says "printf," printf is a feature

named "C Program output." You include it in double quotes to print a particular message.



42| Page

Everything in the repeated quotations is then printed on the computer. And here we mention
one more point, each of which ends with a semicolon.

Note: These are the additional symbols of punctuation that tell you the C declaration symbols
are valid. (#, {, 'and }).

Printf () and Scanf () in C language:

The inbuilt application functions in the C programming language are the Printf() and scanf()
functions accessible as usual from the C library. Such functions are defined and macros in
"stdio.h," a header file in the language of C, are stated.

For use these printf ()and scanf() library functions in C language, use the file "stdio.h," as
seen in the following C Programme.

Printf():

The printing of production is one of these operations in every method. We use the output to
request a user's data, and then show status / result, calculations etc. There are several
functions to print structured output in C programming. The printf() function which writes
output to the display of the computer is discussed here. The stdio library must be included in
the source code to use the printf() function.

A "word, set, float, integer, octal and hexadecimal number" feature in C-Standard is used to
print onto the display device. We are using printf() to show the value of an integer variable
with a percent d type specifier.

< Add to the character list, percent f is used for variable float, percent s for variable line,
percent If for multiple, and percent f for hexadecimal.

% We use "\n" in C printf{) statements to create a newline. The case-sensitive language
is C.

Printf() and scanf(), for example, differ from Printf() and Scanf(). In the lower case it is
needed

to be all characters in printf) (and scanf).

Scanf():

«» Scanf () is used for reading text, string and numerical data from keyboards in the C
programming language. Select the following example program in which the user
enters a character. The meaning is allocated to and shown in the vector "Ch."

«» The value of the variable "str" is assigned to the Then, and then displayed, the user
enters a string.

< RESERVE The scanf () statement using the format set %d. So, the entered amount is

obtained for string as an integer and percentage s.
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% The scanf() sentence as & ch uses Ampersand before the field name "ch."
It's like a pointer used to signify the element.
Basic Structure of C Programs:
« The descriptions mentioned so far demonstrate that a series of building blocks may be
used as a system called functions. A feature is a sub-routine containing one or more
statements to achieve a given purpose. We build functions for writing and assembling

a C program. A C device can be used for one or more pieces as seen in Figure 5.

C PROGEAM STRUOUCTURIE

[ 1L ]

< S |ON #1NC (=<STDIC AINCLUDE < H> )
DEFINITION SECTION CCVOID FUNC):) )

MAIN FUNCTION SECTION
€

SUB PROGRAM SECTION CVOID FUNCC) )
€.
FUNCTION-1 (PRINTFC N & VALUE INSIDE
FUNCTION-2 FUNC): D™ . A&):
FUNCTION-3

Figure 3.2. C Language Program Overview

| SRR |

| Enter Program H Enter Program |

‘L Source Program

[ Eawscurce Program
I R Compile Source
Proprat

Neo | Object Code

Ezxecutable Object Code

| Thput Dists H Executable Object Code |

DataError

I System Library H Link with system I
Library

Togictand Logic Error

Dataerrors

Mo Etrors
| ClpEsat et |
| Stop |

Figure 3.3. Development Life Cycle of a Program
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What errors we are getting in the compilation time:

< stdio.h > No reference has been made to the header file, i.e.

(No key) role is included

Ignore the double limit of the statements

The half-colon absents in the statements

There No additional signs like an open brace and a closed brace are mentioned.

There are a few errors you might make, as we have learned, also in pure javascript.

It is recommended that we try to solve mistakes, try to compile them and study error
messages.

If you immediately correct the errors in the next applications, the errors are
unchanged.

We are now developing a C Language review software

First, go to the File menu and click on the special opportunity to choose the new
alternative.

Write the software and register it as the file name and.c (C Executable Extension)

File Edit Search Run Compile Debug Fro, Dptions Uindow Hel
f—_ S —

\TURBOC3\PROJECTSN\AHELLD.C ——

Towards Next, assembled the software. Several compilers such as Sun compiler and
Borland compiler are open. We press Alt+F9 for compilation in the TurboC setting.
At this time the compiler will detect and display errors like typing errors, keyword
errors, syntax use errors. The author will repair the glitches. Yet a programmer will
remember that logical errors cannot be identified by the compiler.

The compiled code will be saved to an object file after this process.

Press Ctrl+F9 to link and execute an executable file for object code with the system
library.

Click Enter key to give you the appropriate feedback on the console pad. Press

Alt+F5 to show the software results.
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% If errors don't appear below the screen after compiling the program, they will appear.

It's the display.

C:NTURBOCINBINTC
hello

Second Program:

C:\TURBOC3\BINSTC
good morninggood af ternoongood eveninggood night

Here we have a somewhat more complicated programme: one is Good Morning, the other
Good Afternoon, the third Good Evening, the fourth Good Night, which is a little more
difficult than the code that we saw. To recap # in the first line <stdio.h> the compiler will be
given a file library for the standard input and output file. Then we've got the principal
function. The open and close brackets immediately after the main() shows that main() is
always the function running on the first row of the main () function, then the function body,
and the function's logic, which is contained in two curly brackets, with the first curly bracket
signal beginning of the function. This main() function contains four declarations. Each
statement, as we said before, ends with a semi-colon, we have one statement only. Rough
brackets with a set of statements and each statement performed at the exact location of the
write code sequence.

Program Comments:

Program Comments is also known if you code in addition to the statement you have executed

and you can make a few further comments.
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% Comments to the system are not included in the plan. The text between successive
/*and * / in the program we write is a program comment which the compiler would
ignore.

% Comments from the program are written in a reasonable manner, to understand and to
explain the programme.

% A variety of suggestions can be contained in the software notes. The statements can
be short or lengthy.

Such software statements are useful to more detailed projects, as users can better grasp as
maintain the devices. The comments on the program are a good idea for our schedule
feedback.

More than one newline character definition program:

Note: getch(); and clrscr(): These are the widespread functions:

clrscr():

The display panel is used for washing. Regardless of the output, the prior ones will be
removed and the output will be void. Once your screen is clear, we only show the statements
you write in the print declaration.

getch ();

Used to verify the program's final output. Therefore, no keyboard and programmer characters
can linger until the period doesn't leave, so that the software won't stop. The software is
terminated until you type some character from the keyboard.

Program on Adding Two Numbers:
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UNIX System:

After installing the UNIX operating system into the memory the machine is able to accept the
software. In a log you will join the software. The names of the file may contain a dot and a
letter (c) and special letters and letters.
It is possible to create a file by editing text, ed or vi. Call the writer and build the script.

Ed filename
If the file exists previously, it is loaded. If this doesnot yet occur, the file must be generated
to accept the new program. The publisher updates the program.
The script is placed on disk after the edit has stopped. You will test it at any point later using
your user name. The application in the repository is regarded as the source script, because it
contains the initial version of the system.
MS-DOS System:
For any word processing tools, the application can be generated in non-document mode. The
first.c, new.c and order are the end of the file term.

NAYAN.C
Under MS-DOS, the NAYAN.C file must load the software and generate object. Code. The
file is called NAyan.obj, in another file. The technology is preserved. The house is not done
If errors are identified in any language. The software has to be updated and re-compiled.
Windows System:
In contrast to Linux the Windows Framework has no built-in C compiler. There are several
IDEs.
An IDE is an important programming environment that allows programmers in a way that
enables programmers to write, save, compile, edit, connect, and run programs. The IDEs

must be installed
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individually on a windows system. The best-known IDE is Borland C, Microsoft Visual Lab,
Turbo C or C++, etc. These are the most popular examples. Consequently, a mouse will do
much of the job. Some of these IDEs also work in the DOS setting. The DOS box or
command prompt should be named by opening the IDE. The provided tools will help us to
carry out the necessary compilation, connection and execution activities once in IDE.
Main Thoughts:
Multiple Choice Questions:
1. C Language Programming was Created by
a) Dennis Ritchie b) Ken Thomson C) Bill Gates d) None
Ans: A

2. C Language was developed in the year

a) 1850 b) 1900 C) 1972 d) All
Ans: C

1) Dennis Ritchie Date of Birth

a) 9-9-1951 b) 9-9-1958  C) 9-9-1947 d) 9-9-1941
Ans: D

2) Dennis Ritchie Full Name?

a) Dennis Bill Ritchie  b) Dennis MacAlistair Ritchie ¢) Dennis Nag Ritchie d) None
Ans: B

3) C programming Language was created at

a) London b) Australia ~c¢) AT&T Bell Lab  d) None

Ans: C

4) C Programming Language Committee Standardized Which Place

a) ISO b) ASCII c)B d) ANSI
Ans: D

5) C Programming Language is evolved from

a) B b) BCPL ¢) C++ d) Aand B
Ans: D

6) Printfis

a) Output b) Input ¢) both A and B d) None
Ans: A

7) Scanfis

b) Output b) Input c¢) both A and B d) None

Ans: B
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8) JVM Full form
¢) Java Virtual Machine b) Java Virtual Mike c) Java Vest Machine d) None
Ans: A
Short Question:
1) Describe Memory Management
2) Define Printf() and Scanf{)
3) Explain Program Comments
4) Describe about getch()?
5) clrser()?
Review Questions:
1) Describe C Language History?
2) C Language Importance?
3) C language Features?
4) C language Programming structure?
Exercises
Write a name, date of birth and gender printing program
Write a number 1 to 100 printing program
Compose a Fahrenheit to Celsius conversion system
Write down the curriculum and determine whether a pupil has completed the test or not.
Write the 3 numbers summary program
Write a square area and perimeter search programme.
Write an interest-finding program
Write a timely vector exchange scheme Two amounts.
Write the two-number software larger
Specify a three-number program to find
Write down a program for finding even 1 to 100 numbers
Create a system between 1 and 100 to identify an affected amount
Create a program to find sequence total 1 to N 13
Write a multiplication table printing program of a number
Write the schedule in order to find the total and average of the numbers given.
Write a program to determine whether or not a number is prime
Write a two-number GCD and LCM software

Write a program to find the entire number divider.
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Unit-IV
Constants, Variables and Data Types

Main Objective of the Unit:
It should be complete this unit:
«» Learn the C character collection and keywords
s ADD Variables and constants Definition
% Define different C data forms
+» Explain how vector is used by a system
< Contents Illustrate how a device hires constants
Introduction:
A programming language is intended for the encoding and knowledge delivery of some forms
of data consisting of numbers, characters and sequences. A precision list named a system
executes the role of data processing. Such guidelines are found in the laws of other symbols
and terms, called syntax codes. The language syntax laws must be verified accurately for all
system commands.
As every other word, C has its own vocabulary and grammar. Within this portion the
definitions and forms of constants and variables related to the C programming language will
be discussed.
Character Set:
While a series of characters used to render terms, sentences, etc. is found in any language, C
often includes a collection of characters including alphabets, digits and special symbols. A
minimum of 256 characters are supported in C language.
Every C system includes statements. These sentences are made with vocabulary and these
phrases are formed with characters in C. The following set of characters is included in the C
language collection.
In 'C' Programming Language set of characters is described into two ways:

1) Source Character Set

2) Execution Character Set

1. Source Character Set:
% Alphabets
% Digits
% Special Characters

% White Spaces (Blank spaces)
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A compiler also prohibits the usage of character but is commonly used for formatting results.
The programming function 'C' has the following character:

Alphabets:

All English alphabets are supported by the language C. Together the bottom and top letters
endorse 52 alphabets.

Lower case letters: a to z

Upper case letters: A to Z

Digits:

The 10 numbers that are used to build numerical values in C language are supported by C
language.

Digits 0 to 9

Special Symbols:

C Language embraces a broad variety of special symbols including abstract symbols, white
spaces, reverse spaces and other special symbols. C language embraces

Special Symbols - ~ @ #$ % & * () _-+={}[1;:'"/?.>,<\]|tab newline space
NULL bell backspace vertical tab etc.,

2. Execution Character Set:

Some ASCII characters (American Standard Code for Information Interchange) show that the
computer or printer is not shown. These characters do other than display the text. For
example, removing, switching to a newline or ringing a glove.

They are part of the tests. An escape series is usually a backstroke and a letter or mixture of
numbers. An escape sequence is usually named a single character but an real type continuity.
This is used throughout the service of the device. The moving characters sequence display
even a backslash (\) with a thread. Note that a constant character represents one personality,
while it consists of two characters. These character combinations are referred to as the escape
chain.

Characters usually associated for C values in ASCII
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Character| ASCII VALUE Meaning
NULL ] Null
SOH 1 Header Start
SIX 2 Tent Start
EIX 3 TextEnd
EOT 4 Transaction End
ENGQ 3 Enqury
ACK ] Acknowle dzemert
EEL 7 Bel
BS ] Backspace
HT ] Horrontal Tab
LF 10 Line feed
VT 1 Verncal Tab
FF 12 Form Feed
CE I3 Carriage Fenmn
50 14 Shift Our
85I 13 Shift In
DLE 16 Data Link E scape
DC1 17 Desice Cortrol 1
DC2 18 Device Cantral 2
3 19 Device Control 3
DC4 20 Device Control 4
NAK 21 Negative Acknowledzement
SYN 2 Synchronoe Ide
EIB k] End of Trans Bleck
CAN 4 Cancel
EM 3 End of Medum
SUB 26 Substinme
ESC 27 Escape
Fs 28 File Separator
GS 2 Group 5 Separator
RS 30 Record Separator
us 31 Unit Separatar

Table 4.1. C Programming Language ASCII Value Character set
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Priztable Chamcer
Chamcer | ASCIVALTE | Characer | ASCIIVALTE
Tim i ¥ W
] i1
R i +
- 3
5 T 2]
% U 5]
& 7
» w 5
L) X 35
41 ¥ £
= a2 z £
= = I 21
ED) o
[ 1 (3
= S e =
[y - 5
[] 4 , 98
T £ T ¥
b4 ] ] L]
5 p1 e
7 p3 2
3 5 o
[] L2 f
7 = 5
3 = ¥
El 5 H
E i
= E
< &0 |
= T =
= & P
T & 3
2 = B
A [ g
T : :
14 L )
D
E %
H =
x 7 =
H ! x
T T ¥
i T4 z
K = H
E ] ]
M ¥
™ T £
o ] TEL

Table 4.2. Printable Character set

Example Program on Character Set:
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Tokens in C Language:

Every C system is a series of instructions and each instruction consists of a set of other units.
The token is named increasing smallest single unit of a ¢ program. Every c-program
instruction is a tokens array. Tokens are used to construct ¢ programs and the basic building
blocks of'a ¢ program are listed.
Keywords:
Although any language has words to build sentences, C programming has also words to
create ¢ system instructions with a particular purpose. Keywords are unique words with a
particular definition in the vocabulary of programming C. Keywords in C programming
language are also regarded as reserved words.
There are 32 keywords in the programming language C. These 32 keywords have a definition
that the programmer already understands.
Keywords are the term that the programmer already recognizes with a predefined definition
Whenever a compiler discovers a term, it knows its meaning immediately.\
Keyword Properties:
% All keywords are specified as small letters in C programming language, so they can
only be used in small letters
< Every keyword has a particular definition, users can not modify it.
+ Keywords cannot be used as attribute, function, list, pointing, etc ... as user-defined
names.

% That keyword in C programming language is anything that the programmer may do or

define some kind of behavior.
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% The list below displays all 32 keywords with their meaning.

JIKevwords with their meaning
SNo. | Name of the Keyword Meaning of the Kayword
1 Auto Usad 2z an autoneie class ofstomgs
2 | Bmak Control declamtion vaed to terminate statenents of switch ané loop
3 Case Usad for 4 cass in the switch declaraion
4 Char Usad tor=dect the foom of data
3 Const Uszd todeseribe 2 pernenant
(] Continue Unconditional control statzment vsed to tesithe looping statements 2t the top.
7 Defaul Ussd in Switch shatement to rapresent 2 defavlicass
a Do Used lodelmes dobluch m do-while s lalemeul
g Doubls Usad to present dovbladatatvps
0 | Eke Used todefme Glse block of f statement
11 Enum Usad to cafne snumerated databypes
12 Esi=rn Uszd torepresent antemal storaze class
13 Float Uz zé to repess ent doatine point databpe
4 | For Usad todafme 3 loopng statemant
5 | Gote Usad torepresant sneondtional control stat=nent
16 E Used to define a conditional contml s tatement
I7 | Int TUzzd torspe=eent intarer datatvpe
18 Long It & 3 brps modifer that altes thabac e datateps
15 | Ragiter Used to represent r2gis ter stormg e chss
2 Hatum Uszzd to temmnate a fonchion ssecution
21 | Shest It 2 type modifer that alters thebas ¢ datatyps
b2 ] Liznad Itis.a tvpe modifiar that altem thabasie datamvpe
b ] Smeal It'= znopemtor that givas iz of the menmpry of 2 vanable
24 Statie U=t tocrzate statie vanables —constants
23 St Uset [0 Creaie sUnemes vicmeined damypss
% Bwitch Used to cefme switch cass statements
27 Typedef vied to specty tempoery name for the datatypes
b | Thion TUzzd to erzatz vnion for srovping 6iferent tvps: tndaranams
35 | Unsiznsd It 5 2 type modifer that alters thabast data twps
3 | Vad Teed Lo ndiale noting 1olom valse, pasneia ofs Bactien
31 Volatil Uszd to creating velatils objects
31 | Whils Uzzd tocafine 2 looping stataments

Table 4.3. 32 keywords

Keywords Example program:
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In the above program, Float and Return are keywords. The float is used to assign variables

and the return is used to retrieve an integer style value in this method.

Identifiers:

Programmers may define a vector, sequence, reference, method etc in the programming

language C. Character recognition is a set that serves as a variable name, feature, sequence,

reference, structure. In other terms, you may specify a user name such that an person may

recognize the name of a vector name, feature name, array name, point name, form name or

mark in the ¢ language only. In other terms, it is the user:specified name.

The identifier is an entity's user-defined name to describe during software distribution

Identifiers Rules:

®
EX3

o

9
"

An ID may comprise just a number and a symbol (UPPERCASE and lowercase).

A numerical value should not begin with an identifier. The letter or an underscore
may be used to continue.

In between the marker and whitespace, we cannot use any different symbols. The only
underscore sign is therefore allowed. When signatures, keywords are not to be
included.

The duration of an identifier is not constrained. The first 31 characters are only

regarded by the programmer. In its sense, an identity must be special.

Improved language Classification for Identifiers:

The foregoing are the standard guidelines for finding effective programming.

To identify the object, the description must be significant.

Because an underscore will cause conflicts with device, we do not launch an
underline.

With a lowercase letter, we continue any identification. In case an code includes more
than one phrase, a small letter ends with the first phrase and the first letter ends with

second term. We may also use an aster in an code to distinguish different terms.
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Operators:
An operator is a symbol used in program operations for arithmetic and logic. That implies
that an operator is a mark that asks the programmer to execute arithmetic or logic. C's
programming language supports a large number of operators classified as the following.
1. Arithmetic Operator
Relational Operator
Logical Operator

Increment and Decrement Operator

Bitwise Operators

2

3

4

5. Assignment Operator
6

7. Conditional Operators
8

Special Operators

Constants:
| |
| Numeric Constants | | Character Constants |
| |
| | |
Integer Real Constants Single Character

Constants Constants

Constants

| Decimal Integer | | Octal Integer | String Constants

Hexadecimal
Integer

Figure 4.1.: C Constants
Through C programming, the variable is identical to a constant, except during system run, the
constant retains just one value. This implies that, if a constant value is given, it cannot be
modified when running the program. The value is fixed throughout the program when it is
assigned to the constant. This is how a constant can be described.
A constant is a named memory location that has only one value during running the program.
In C, any data type such as integer, floating point, character, string and double can be a
constant, etc.,

The constants are divided into two basic groups with subtypes each. The criteria are:
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Integer Constants:

An integer constant may be a decimal integer or an octal integer. A value of the decimal
integer is calculated to a straight integer number whereas the number for the octal integer is
calculated to 'o' and the value of the hexadecimal is prefixed to 'OX.'

An integer constant can also be a non-signed type of integer constant. The unsigned integer
value is suffixed with 'u' and 'l' is suffixed with the shorter integer constant value, whereas 'ul'
is suffixed with the unsigned short integer constant value.

Floating Point Constants:

An integer and decimal component must be present in a floating point-constant. Often the
exponent component can also be used. If exponents are defined as a floating-point constant,
'e" or 'E' will suffix the meaning.

Character Constants:

A word in a single quote is a character constant. A persistent character has a fixed line count.
There are several pre-defined constants called escape sequences in the programming
language C.

Each escape sequence has its own unique functionality-and is prefixed with the \ symbol in
each escape sequence. Such escape sequences are included in the 'printf()' output function.
String Constants:

A string constant is a set of letters, numbers, symbols and escape sequences found in repeat
quotations.

Variables:

C programming language variables are the designated memory locations where a user during
execution of the program can store different values of the same data type. This implies that a
variable is a name assigned to a memory position where different values of the same data
form may be kept. This ensures that during program execution a storage container may be
described as a variable that contains the same datatype values. The structured data category
description is the following:

Variable is a name given at a location where during program execution we can store different
data values of the same data type.

Growing element shall be defined in the definition segment in ¢ programming language
before using it. The datatype that specifies the number and form of values and the memory
capacity that will be assigned will be used for each element.

A name of a variable may contain a symbol, letters and digits. The guidelines for defining a

vector name are as follows:
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+ Not a digit will continue variable name. Variable name.
% Any attribute names will include the keywords.
+ No special symbols are needed except underscore () for a variable name.
¢ A variable name may be any type, but only the first 31 characters of the variable name
are considered by the compiler.
Declaration of a Variable:
The variable declaration informs the compiler to assign the memory needed by the variable
name and requires data type values to be assigned only to the specified memory position. In
the language of ¢ programming, the declaration may be rendered either as global variables
before the method or inside some block or feature. But at the start of the block or task it has
to be.
Declaration of Syntax:
datatype variable Name;
Example:
Int digit;
int is a datatype here and Variable Name is digit
The above statement tells the compiler that assigns the name number to 2 bytes of memory
and allows for integer values in that memory location only.
Types of Variable:
1. Local Variable:
A vector that has been defined to be a local function vector or element.
2. Global Variable:
A global variable is considered an external element or block variable. The global variable
value may be modified by any function. Each functionality is available.
3. Static Variable:
The static variable is a persistent keyword attribute.
4. Automatic Variable:
The default is to immediately announce all the C variables in the row. Auto may specifically
announce an automatic attribute.
5. External Variable:
An external variable may be used to exchange it in a variety of C sources Records, Files. To
announce an external attribute, you will use specific keyword.

Example program of variable using add two numbers
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Data Types in C:

Data Type

Primifive Non-Primitive

Boolean | sSting | | Awray | | Etc |

I Character I I Integral I

| Character |

I Boolean |

Intecer Floating - Point

| Bste | [ Shoit | | Int | | Lone | | float |

Figure 4.2. Data Types
The data used in the ¢ system is graded according to its properties in different forms. A data
type can be specified as a set of values with similar properties in the C programming

language. Both attributes have the same characteristics in a data form.
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C Programming language data types are used to determine which type of value in a variable
to be processed. The variable data form specifies the memory space and amount of value of
an item. Throughout a ¢ system, a variable or permanent or array will have a data type and
that data type determines the sum of memory and the number of values to be retained in the
variable or constant or list, which is to be allocated. The structured data category description
is the following:
The data type is a value set with predetermined features. Component forms, variables, lists,
points and functions are declared using data types.
Data types are classified as follows in the ¢ programming language ..

A) Basic Data Type or Primary Data Type

B) User Defined Data Type or Derived Data Type

C) Enumeration Data Types

D) Void Data Types

a) Primary Data Type:
The simple data forms are the primary data categories in the programming language C. The
program also describes all key data forms. Called Built-in data forms, main data categories
are often named. The key data forms of ¢ programming language are as follows:

1) Integer Data Type

2) Floating Point Data Type

3) Double Data Type

4) Character Data Type

1) Integer Data Type:
The integer data form is a number package. No decimal representation is given for every
numerical number. We use the "int" keyword to show the ¢ type of integer data. We use the
int keyword to define the variables and to determine the function return sort. The integer data
form is used for numerous adjustment forms such as short, medium, signed and unsigned.

The table below contains information on the integer data form.
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Type Size (Bytes) Range Spe cifier
I 2 -32768 to 32767 Yod
(Signed Short Inf)
Short Tnt 2 -32768 to 32767 Yod

(Signed Short Int)

Long Int 4 -2 147 483648 t0 2,147 483,647 Yed
(Signed Lonz Inft)

Unsizned It 2 0 t0 63333 %%u
(Unsigred Short Tnf)
Unsigned Long Int 1 0 w0 4,204,067,203 %

Table 4.4. Range of Integer Data Type
2) Floating Point Data Type:

Data forms of floating-point are a collection of decimal value numbers. The decimal sum will
be found in each floating-point number. There are two variations of the floating-point data
form:

float

double

We use the "float" keyword to describe floating point data sort, and "double" in c. The float
and twice the number of decimal places is identical, but distinct. The float meaning is 6
decimal places and the double number 15 to 19 decimal positions. The table below provides

full clarity on the forms of floating points.

Type Size (Bytes) Range Specifier
Float 4 1.2E —38 to 3.4E+38 Yed
Double 8 23E-308 to 1.TE+308 Yeld
Lonz Double 10 34E-4932 1o 1.1E+4032 Tald

Table 4.5. Range of Floating-Point Data Type
Character Data Type:
The data definition of character is a collection of characters found in individual quotes. The
table below offers data on the type of character material. The following table provides full

detail on all forms of data in ¢ language of programming.
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Tvpe Size (Bvtes)| Range Spe cifier
Char i -128t0 127 Yac
(Signed Char)
Unsigned Char 1 0 to 253 Yoc

Table 4.6. Range of Character Data Type

Void Data Type:
None or no meaning is the void data form. The void is usually used to denote a function that
provides no meaning. The void data form is often used for describing null feature parameters.
Enumerated Data Type:
A data type mentioned is a user-defined data form composed of integer constants and a name
is assigned to each integer constant. To define the data type listed, the keyword "Enum" is
used.
Derived Data Types:
Data types extracted are data categories specified by the consumer. The data forms obtained
are often referred to as user-defined or secondary data types. The derived data types are
provided by the following principles in the ¢ programming language

% Arrays
% Structures
+« Unions
+« Enumeration
Variable declaration
After the developer has built it we will declare the right variable names. There are two things
in the argument:
Termination The variable name is told to the programmer.

% The data form generated by the vector

< At the start of the specification block, variables must be declared before they are

included in a system.

Primary Type Declaration
Any form of data can be saved using a variable. The name has little to do with its existence,
in other words. The definition of vector clauses is the following:
Datatype numl,num?2.....numn;
Numl,num?2 .... numn are descriptions of variables. The variables are grouped into commas.

A sentence begins with a half-column. The correct declarations are for example:
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Int Count;
Int number, total;
Double ratio;

The keywords reflect the integer form and current data meaning are Int and Double.

Data Type Keywond relation
C haracter Char
Unsisned C haracter Unsisned Char
Simed Character It {or) Singed it
Simed Short Integer Short or Short Int or Signed Short Int
Simed Long Infeger Long or Long Int or Sisned Long Int
Unsisned Irteger Unsisned or Unsigned Int
Unsisned Short Integer Unsisned Short or Unsigned Short It
Unsigned Long [nfeger Unsigned Long or Unsigned Long Int
Floating Point Float
Double precision floating pomt Double
Extended double precision floating poit | Long Double

Table 4.7. Declaration of Variable
Variable Declaration Program

value of c:30
value of :0.600000

Storage Class in C:
Data groups are used to define the variable / function characteristics. By theory, such
attributes provide the distance, exposure and duration of a particular attribute that allows us
to monitor the involvement during system execution.

% Auto

< Extern

o

% Register

e

» Storage Class
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Auto:

It is the default class of all specified variables inside a feature or a row. Therefore, the auto
keyword is also used in C language while writing programs. Only in the block / function
declared and not outside (defining its scope) can auto-variables be accessed. Of course, these
can be accessed through the blocks in which the auto variable was declared within the parent
block / function. However, the definitions presented here suggest the very precise memory
location in which the variables exist. They may be reached beyond their reach as well. If
declared, a waste attribute is allocated by design.

Extern:

Rather than the same block where it is used, the externals storage class simply informs us that
the variable is elsewhere specified. Essentially, the meaning of a particular block is allocated
to it, and may then be transcribed / changed into another row. So an external variable is none
more than a regional variable with a valid meaning modified to be used somewhere. It is
available in any function / block. A normal global variable can also be created externally by
placing the "outer" keyword in any function / block before it is declared / defined. This
simply implies that we don't launch a new variable but instead use / access the global
variable. The primary benefit of utilizing foreign variables is that two separate files that are
part of a wide system may be reached.

Static:

This storage class is used to -define static variables widely found in c-language programs.
Even after they are out of their scope, the static variables preserve their value. Static variables
therefore retain in their sense the meaning of their last application. We would then assume
that they are only configured once and remain before the completion of the project. A fresh
recollection is then allocated as it is not retrieved. Their reach is local to their given feature.
In every section of the system, global static variables may be manipulated. The value 0 is
assigned to the compiler by default.

Register:

This storage class defines register variables with the same function as the auto variables. The
main distinction is that if a free register is given, the programmer wants to store these
variables in the microprocessor register. It renders register variables even easier to use than
those placed in the memory during the program's runtime. If there is no free register, they are
stored only in the memory. In the register keyword, typically just a few variables that have to

be checked very frequently in a system , increasing the program's runtime.
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An important and curious observation is that the address of a registry variable cannot be
obtained via pointers.

Storage Class Declaration:

Variables in C do not only have the types of data, but also the class of storage which indicates
where they are stored and the device component in which variables are recognized is defined
by the storage class.

Symbolic Constants Definition:

If for any reason in a system the value of a constant is changed in many points, every
assumption where it occurs in the software would modify, rendering it unalterable.

The abstract constant is the following:

# define symbolic name value

Example:

Define PI 3.1415

They then consider it impossible to use such systems. This is it.

1. Problem with changes in software

2. Computer comprehension issue.

Declaring a Variable as Constant:

During system execution.c, the values of these variables should be kept unchanged. The
vector with the const parameter may be defined when initialized. For examples,

Const int a=10

Const is a modern data type descriptor for the ANSI format. The programmer will inform the
software that the variable int a doesn't alter its meaning. However, it can be used on the right
side of a statement like any other variable.

Declaring a Variable as Volatile:

The volatile parameter is used when we designate a value. The programmer should be told
that the value will shift often. There are other dynamic features. The unreliable keyword
cannot erase the memory assignment. There is no index for the variables in the file. The
interest cannot shift in order of assignment. See if you can use the erratic acronym.

Volatile int x;

Int volatile x;

All of such arguments are here correct. Unlike most data types, we will use vector variables,
structures, correlations, etc. The dynamic institutions and labor unions themselves will

become unpredictable and their leader’s dynamic.
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The volatile is used in various places. Any global variables that can be accessed through other
functions or interrupting services or the unpredictable may be used in a few multi-threaded
applications for peripheral memory maps.
Main thoughts:
Multiple Choice Questions:

1. Define Token

a) The Biggest unit b) The smallest Unit C) The Medium Unit d) None
Ans: B

2. C Variable Cannot begin with

a) Letter b) Digit C) Special Symbol d)B & C
Ans: D

3. All modules of a system may control variables named Variables

a) Internal b) External ~ C) Local d) Global
Ans: D

4. Enum types are processed by

a) Processor b) Preprocessor ¢) Compiler d) None
Ans: C

5. How many types of C Constants?

a) Two b) Three ¢) Four d) None
Ans: A

6. Enum Constants not a

a) Primary Constant b) Secondary c) Dynamic  d) None
Ans: A

7. Character Constants not a

a) Primary Constant b) Secondary c) Dynamic  d) None
Ans: B

8. In C Language how many keywords are present

a) 10 b) 12 ¢) 100 d) 32
Ans: D

9. Types of Integers are

a) Int b) Long c) Short d) All of the Above
Ans: D

10. Which one is C keyword?

a) Breaker b) Default C) Shorter d) go to
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Ans: B

Short Questions:
1) Describe Token

2) Explanation about Variable

3) Define Constant

4) Describe Operator

Review Questions:

9) Explain about Character Set?
10) Describe Data Types?

Programing Exercises:

1.

Write a program on Check whether a Character is a Alphabet or Not?

. Write a program to Print ASCII Value
. Write a program on Local variables in C

2
3
4.
5
6

Write a program on Global variables in C

. Write a program of variables using add Two Numbers

Write a program of Variable Declaration
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Unit-V
Operators and Expressions
Main goals of the Unit:
It should be complete this Unit:

% Know the different operators built in C programming language.
¢ Classify operators bitwise and unique
¢ Decide how to test mathematical expressions
+ Describe forms of conversions in terms
+«+ Explore how to apply operator precedence and laws of associativity
Introduction:
C embraces a large range of remote operators. We already used many of them, for instance =,
+,-, & and <. An operator is a symbol that allows you to use your machine to make some
mathematical or logical manipulations. In programmes operators are used for manipulating
data and variables. They’re usually part of the logical or math expressions.
Classification of C operators can be rendered in a variety of groups. Includes:
An operator is a function used in a programme to execute both mathematical and logical
operations. That means an operator is a special symbol which tells the compiler to do math or
logical operations. C programming. language offers resources for a rich collection of
operators defined as follows.
1. Arithmetic Operators
Relational Operators
Logical Operators
Increment and Decrement Operators
Assignment Operators
Bitwise Operators
Conditional Operators

Special Operators

i A T o

Arithmetic Operators:

The arithmetic operators are the symbols used to perform basic mathematical operations such
as modulo addition, subtraction, multiplication, division, and percentage. The table below

provides information on the arithmetic operators.
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With numerical data types and character data type the addition operator can be used. It
performs mathematical addition when used with numerical values and when used with values
of the type of character data, it performs concatenation (appending).

The rest of the division operator is only used with data type integer.

No. | Operator Symbol Description Sample
1 + Unary Plus or Addition 4+6=10
2 - Unary Minus or Subtraction | 4-1=3
3 * Multiplication 6%6=36
4 / Division 24/6=4
5 % Remainder of the Division | 9%4=1

Any element is truncated by the Integer division. The modulo division operations produce the

remainder of an integer. Examples of Arithmetic Operator operation are:

c-d c+d
c*d c/d
c%d -c*d

Here the ¢ and d variables are classified as operands. The percentage of the modulo division
operator cannot be used to produce floating point results. Please note C does not have an
exponentiation feature. Older C models aren't unary plus but ANSI C allows them.

Arithmetic Operator Program Example:
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2. Relational Operators:

The relational operators are the terms used for the contrast of two quantities. Which implies

that the relationship between two values is verified using the relational operators. Either
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Relational Operator has two Truth or FALSE outcomes. The relational operators are used, in
plain words, to describe requirements within a method. The table below contains details on

link operators.

No. | Operator | Example | Sample Description
Symbol
1 < 30<20 False Returns Valid if the first value is below second, so
Less than returns FALSE
2 > 30>20 True Returns TRUE where FALSE or otherwise
Greater returned if the first value is greater than the second
than
3 <= 30<=20 False Returns Valid because either the first value is
Less than smaller than the second value, or equivalent to it.
or equal
to
4 >= 30>=20 True Returns Real where the first value is equal to or
Greater greater ‘than the otherwise meaning Incorrect
than or returns
equal to
5 = 30==20 False If all values are the same returns TRUE if FALSE
Equal to is returned otherwise.
6 1= 301=20 True If the two meanings are not the same than TRUE
Not equal FALSE returns.
to

Relational Operator Program Example:

 Tile [dit Search fun Compile
{§f——

RELATION.C
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3. Logical Operators:
The symbols are the logical operators used to merge various conditions into one state. The

table below contains details on logical operators.

No. | Operator | Example | Sample Description
Symbol
1 && 30<20 False If all conditions are true,
Logical && else the Correct returns Incorrect

AND 42>30

2 I 30<20 || True If all requirements are fulfilled
Logical 42>30 True, or returns Fake Positive
OR
3 ! 1(30<20 True Returns Valid for a FLASE condition,
Logical && and Inaccurate for an Inaccurate one.

NOT | 42>30)

Logical Operator Program Example:
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4. Increment and Decrement Operator:

The operators of increment and decrement are called unary operators, because they both need
one operand only. The increment operators apply one to the operand's actual value, and the
decrement operator subtracts one from the operand’s existing value. The table below offers

details on operators with increments and decrements.

No. | Operator | Example | Sample Description
Symbol
1 ++ Int x=6 X=7 Adds one to the Current value

Increment | x++;
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2 -- Int x=6 X=5 Removes one from existing value

Decrement | x--;

The operators for increment and decrement are used in front of the operand (+ + x) or after
the operand (x++). If used in front of the operand, we call it pre-increment or pre-decrement
and if used after the operand, we call it post-increment or post decrement.

Pre Increment and Decrement Operator:

In the case of pre-increment, before evaluation of expression, the value of the variable is
increased by one. In the case of pre-decrement, before evaluation of expression, the value of
the variable is decreased by one. That means that when we use pre-increment or pre-
decrement, the value of the variable is first increased or decremented by one, then the
modified value is used in the evaluation of the expression.

Pre Increment and Decrement Operator Program Example:

Post Increment and Decrement Operator:

In the case of post-increment, after measurement of expression the value of the element is
raised by one. In the case of post-decrement, after evaluation of the expression, the value of
the element is reduced by one. Which implies which when we use post-increment or post-
decrement, the term is first calculated with the current meaning, and then the variable value is
increased or decremented by one.

Post Increment and Decrement Operator Program Example:
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5. Assignment Operators:

The assignment operators are used to assign right side value (R-value) to the left side (L-

value) vector. The task operator is used along with the arithmetic operators in numerous

forms. The assignment operators in the C programming language are defined in the following

table.
No. Operator | Example | Sample Description
symbol
1 = X=30 30 Allocates operand to the correct Were for left-
Simple Y=20 hand eperand
Assignment | Z=X+Y
Operator
2 += X+=5 35 It connects the correct handle to the wrong
Addition X=X+5 handle, and assigns the left handle to the
Assignment production.

3 = X-=Y 10 This divides the correct handle from the left
Subtraction | X=X-Y handle, and the production is transferred to
Assignment the wrong handle.

4 *= X*=Y 600 The left operand multiplies the right operand

Multiplication | X=X*Y and the left operand is provided with the
Assignment result.
5 /= X=Y 1 The left handle is divided by the right handle,
Division X=X/Y and the left handle is supplied with the
Assignment commodity.

6 Y= X%=Y 1 It requires and assigns two modules Left
Remainder | X%Y operand in.

Assignment
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Assignment Operators Program Example:
= File it Search Fun Compile Debug
1 — ) (€

6. Bit-Wise Operator:

Bit operators are used in the ¢ programming language in order to carry out bit level

operations. The operations are conducted on the basis of binary meaning while we use the bit

Project Options  Window Help
— g

operators. The following table defines all C-language bitwise operators.

Two of the factors A and B can be regarded as X =25, and Y =20, as X = 25.

No. | Operator Example Sample Description
Symbol
1 & (X&Y)=12 00001100 AND performance is 1 when
Bitwise the bits of two operands equal
AND 1. When an operand bit is 0,
the corresponding bit values
are evaluated at 0.
2 | X[Y)=61 00111101 The OR bit performance is 1
Bitwise OR if one of the two operands at
least is 1. In programming C,
the OR operator is called.
3 " (X"Y)=49 00110001 If two operands have the
Bitwise necessary bits opposite, the
XOR bitwise XOR values would be
1. It has ~ marks.
4 ~ (~X)=~(60) 11000011 The replacement operator is a
Bitwise single operator (works on only
Complement one machine).
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It is shifted between 1 and
0 and between 0 and 1. It's the
~ label.

5 << X<<2=240 11110000 A number of specified bits are
Shift Left moving to the left of the left
shift operator. The fingerprint
is<<.
6 >> X>>2=15 00001111 The correct shift operator
Shift Right moves all bits to the right by a

certain amount of bits. It has

> > marked.

Bitwise Operator program example:

= Tile it Search fun Compile Debug Froject Options Mindow elp
(0

BN =——#I'§ Th

The output

The output of the bituis

The vale of a
The value of @

1 Help lHﬂ Next My AIE-F7 Prew Mg AIE-9 Compile 19 Make FI6 Mo

7. Conditional Operator:

Also known as a ternary operator, the conditional operator needs three operators. It's a
decision-making operator. We check a condition in this operator first, and then we carry out
an operation based on the condition result out of both operations. If TRUE is the first

function, the second option will be performed if the requirements are FALSE. With the

following syntax, the conditional operator is used.

Condition? True Part: False Part;

Example

A =(10<15)? 100:200; = A value is 100

Special Operators (size of, pointer, comma, dot, etc.)
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Conditional Operator program example:

= File EAit Search un Compile Debug Froject Cptions Window felp enter your age here:
= I =]y i

you are eligible to get driving licence_

|

11 Help lt—ﬂ! Next Mg ALE-F7 Prev Mg AIL-19 Compile 19 Make T16 Mews

8. Special Operator:

The following are the ¢ programming language special operators.
% Sizeof Operator

% Pointer Operator

+ Comma Operator

% Dot Operator
Sizeof Operator:

The sizeot () operator is the regular C function. It is a single compiler operator and its scale is
determined. Returns the vector scale. It is suitable for all forms of data, floats and variable
points.

The sum of memory reserved for this form of data is easily returned if the sizeof() method is
used for data forms. The output can vary on various processors, including 32-bit systems,
although different data types can be seen on a 64-bit machine. In C, this is a case in point.

Sizeof() Operator Program Example:
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= File Hit Search fun Cowpile Debuy Project Opti i The size of variable a:2
Il [ ————TFlR

,sizeof (2));

Tily 110 Moty ALET ooy A3 ol 1 . O Mo

Pointer Operator:

It is used in ¢ programming language to define pointer variables.

No. | Operator Symbol Description
1 & Gives address of a variable
Address Operator
2 * Stored single address interest
Value at Operator

To create a pointer, we use the variable *' operator and to locate the variable address using
the '&" user.

Pointer Operator Program Example:

FOINTER.C

)
A
i)
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Comma Operator:

This operator uses variables to be isolated during declaration, function call expressions

separate, etc.

Comma Operator Program Example:
= File it Search hun Comile Debag Froject Options  Window Help walte of c is 4

1] =
PLHelp AIE-TO Next My AIL-F7 Prev Mg ALE-F9 Compile 9 Make FLO Menu

Dot Operator:

A dot operator is used in a struct if we want to reach that information. For e.g., the above
code implements a number of entities. Generally, the point operator is mistaken for the arrow
operator. And when the attribute'is a reference will the arrow operator be utilised.

Arithmetic Expression:

An arithmetic expression is a mixture of variables, constants and operators organised
according to the language syntax. We have taken a selection of generic words in the instances
we have described to date. C will accommodate most complicated mathematical expressions.

Below are some C expressions instances. Please notice C does not have a user reveal.

No. | Algebraic Expression | C Expression
1 axb-c a*b-c
(p+q)(rts) (p+q)*(rts)
2 (%) a*b/c
3 6a>+2a+4 6*a*a2*at+4
4 (g)ﬂ p/gtr

Evaluation of Expression:
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In programming language C, a concept focused on the operator's precedent and relations are
evaluated. When a multiple operator is active, the operator's priority and relation is evaluated.
The operator at the highest rate is first assessed and the operator at the lowest rank is last
assessed.

The calculation of an expression is based on the context and the organisation of operators.

To understand expression evaluation in ¢, let us find the following basic sample phrase.

6+4%8/3

This expression includes three +, * and / operators. The two operators have the same higher
incidence of multiplication and division and lower precedence. Therefore, all multiplication
and division are first evaluated and then the addition is calculated according to the order of
the operator. As multiplication and division have the same precedence, they are analysed on
the basis of associativity. In this case, the associativeness of multiplication and division is
gone. But the separation is completed first and then the extension. Therefore * / and + for the
preceding expression are evaluated.

Precedence of Arithmetic Operators:

The mathematical expression from left to right is calculated using the operator's precedence
law.

Some Computational Problems:

If expressions contain actual values, safeguards are needed to safeguard them against such
programming errors. We know that the computer offers approximate values in real numbers
and that this error will lead to serious problems.

Type Conversions in Expressions:

When multiple types of variables and constants are mixed in a sentence, the same form of
data is interpreted. The conversion method is called a predefined shape of conversion. The
conversion of type C may be separated into two distinct types:

Implicit Type Conversion:

Form conversion is the process by which the programmer converts the data type directly from
one data form to the next. The conversion form is often called a transfer form. The
programmer would render the tacit conversion automatically.

For starters, if we allocate an integer value to a float variable, the integer value is transformed
by adding a decimal value, 0. When the float value is assigned to an integer, it immediately
transforms the float value into an integer by removing the decimal value. For further

information on conversion, see the following example
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Implicit Expression Example program:

ILICIT.C

etch():
return 0;
}

TLHElp AILTEtext fy AE-T0 e oy AL Cople S e FI e

In the above method, we add a vector value of x = y to the integer element, which is here the
compiler can convert the float value (12.99) to integer (10), then the iterator is assigned to
variable X, by extracting the decimal portion of the float value (12.99). This (10) value is
represented by x = y as the decimal part of a float number (12,000000. This number is
modified in the same manner.

Explicit Type Conversion:

Often known as Typecasting is the specific conversion process. Implicitly, compilers convert
data from one application type into another. Data loss will occur if the programmer translates
indirectly. In these situations, data is transformed from one data form into another through
clear translation. To do this, we use the peculiar cast device. For data transfer from one type
to another, we identify in parenthesis the target data type as a prefix to the converting data
attribute.

Explicit Expression Example program:



1 ==
Fitelp 2 Save 13 Open Alt-T9 Cowpile F9 Make F10 Memu

Operator Precedence and Associativity:

The priority of the operator is used to define the sequence of operators in an expression
analysed. Every operator has precedence (priority) in ¢ programming language. If there are
more than one operator in an expression, the higher-precedence operator is first evaluated and
the least-prompted operator is last evaluated.

The associativity of the operator is used to evaluate the same prioritisation order of operators
in a word. In ¢ programming we use association in order to decide the order of assessment of
such operators, where an expression includes several operators of equivalent precedence. The
operator precedence and associativity in ¢ programming language are as seen in the table

below.



83|Page

SNo. Operator and D escription Associativity
1 | () Parerthess Lef-w-Right
[] Brackets
. Member selection via Object Name
- Member selection via pomter
++ -- Postfix Increment/Decrement
2 | ++ - Prefix Incremrent' Decrement Right-to-Left
= - Unary plus/'minus
! ~Logicd NegationBitwise Conplement
(type) Cast (Changs Type)
* Dereference
& Address
sizeoff) Determire size in bytes
3 | * Mulplication Lef-to-Right
Division
%o Modulus
4 |- Additon Lef-m-Right
- Subfraction
5 | =<DBitwise shift Lef Lef-to-Right
== Bitwise shiff Right
6 |=<Lessthan Lef-to-Right
<= Less than orequal ©
= CGreater than
»=A{zreater than oregual
7 |==Eqgual to Lef-mw-Right
l=NotEqual ©
§ [ &Bimmse AND Lef-to-Right
a " Bitwise Exchisive OR Lef-mw-Right
10 | |Biwise Inchiive OR Lef-tw-Right
11 | && Logal AND Lef-w-Right
12 | || Logical OR Lef-w-Right
13 | % Temary Condifional Right-to-Left
4 | =Assionent Right-to-Left

Mathematical Functions:

Mathematical functions such as cos, sqrt, log, etc. are often used in the study of real-life

problems. Most C compilers have these simple math functions. But programmes with a
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greater math library are accessible and the reference manual can be reviewed to figure out

which functions are accessible.

S.No.| Function Description

1 floor () | The nearest integer & gnen by this fmclon which is less than or equal fo
the given argument.

2 [round () | The next ifeger value of the float” double-argument passed to fhis feature =
reirned with this featwe. If the decimel valee & "1 o 05" the neger
valie retums less than the aroent. When the dednml is between "6 and
9" the integer value is larger than te argument.

3 |l The nearest mieger valie retums that & geater than or equralent to fthe
arourent that & transmed fo this finction.

4 |=m( The fimcion = used for sme vale caloation

3 |cos() Ths fatre 13 used r cosire calculation

cosh() | Ths Dmction & used for hvperbolic cosine caloulation
The exponertial 'E' to the xth power is detenmined using fis fincfion

exp ()
mn () The tangent is caladated using this fimction

anh () The yperbolic tangent is calodated wsing fis fincton.

j (1 i e 0 Ths fnction & used for vperbolic s calcularions.

I gy This fimction i used for namml logarithm caloulation.

12 1 jog10 () | The base 10 logarthm & calevlated with fis fanwe.

13 This Eatire 1= used to fod e roof of the argument that has been passed on
O | i panwe.

14 pow () Tie power of the gven murber & 1sed to fnd s

15 Ths option runcates fom floatng pomt value the decimal vae and reums
rune. ()

imeger value.

Multiple Choice Questions (MCQ)
1. That operator only takes integer operations of the following
B) % B)+ C)* D) None
Ans: A
2. The user with the least responsibility
B) || B)% C)+ D)++
Ans: A
3. The C language is called operator percentage
B) Division B) Modulus  C) Percentage D) None
Ans: B
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4. What is accomplished fast?
B) ++a  B) at++C) both D) None
Ans: C
5. What is an incomplete assignment operator of the following?
B) X%=20 B) x/=20 C) x|=20 D) None
Ans: D
Fill in the Blanks:

1. The size of signed integer is bytes.
2. There are keywords in ‘C’ language.
In operation, second expression is evaluated it first expression is
false.
4. The operator i << 2 is equivalent to iby 4.
5. The operator is sometimes also called ternary operators.
Short Questions:

1. What is an Operator

2. Define Implicit Expression

3. Describe Math Function

4. Explain about Operator Precedence
Review Questions:

1. Explain different Types of Operators?

2. Explain Explicit Expression?
Programming Exercises:

1. Write a program on Arithmetic Operators

2. Write a program on Logical Operators

3. Write a program on Relational Operators

4. Write a program on Increment and Decrement Operator

5

. Write a program on special Operator
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Unit VI
Managing Input and Output Operations
Main goals of the Unit:
It should be complete this unit:

°,

% Describe the character reading

®,

o

»  Demonstrate how to write a character

°,

s Describe data formatted

°,

o

» Describe the production formatted
Introduction:
Reading, processing and writing of data are three basic functions of a computer programme.
Most programmes take data as an input and display data processed on a relevant medium,
often called information or results. So far we have seen two methods for providing data for
system variables. Assignment statements like a=7; b=0 are used in assigning variables values.
Another form is the input scan function, readable on a keyboard. We used both approaches in
most of our previous sample programmes. For results, the printf function has been used
extensively, which transfers results to a terminal.
In contrast to other high-level languages, C has no‘input / output clauses in its grammar. The
printf and the scanf function call are both the input / output operations. In C input and output
operations with several functions are more or less standardised. The standard library input /
output is commonly known.
This unit discusses some I / O features that can be used on many machines without
modification. However, the device reference manual must be checked for exact function
descriptions and to see what other functions are usable.
It is recalled that in chapter 3 we included in the sample programme a statement that uses the
cos(x) math library feature. The function cos(x) is retrieved from the math library by the
compiler and not a C language. Every programme that uses a standard input / output function
must have the same effect.

# include < stdio.h >
However, there can be exceptions. For the print and scan functions which are specified in the
C language for example, this is not suitable. The name of the stdio.h file is a shortcut to the
standard input / output header file. The command # is < stdio.h >, tells the compiler to scan
for a file called stdio.h, and to put its content in that programme. The contents of the header

file become a part of the source code when compiled.
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C Language Input Functions:

The programming language C provides structured feedback features. Inputs are used to
translate the device values of the keyboard (input). In the ¢ programming language, the
following integrated input functions are given.

Scanf () Function:

The scanf () method reads several data values of various forms of keyboard files. In a file
header "<stdio.h>," the scanf () functionality is mounted. We have to # include declaration in
the respective file header if we want scanf () in our programme <stdio.h>. The scanf ()

method has the following syntax:

Scanf(“formatting strings”, VariableName);

Scanf () Example program:
= Tile Edit Search Pun Cowpile Debug Project Options  Window Help enter any v lue:
Y —— e

ed 20 number

1 Help Z Save F3 Open AIL-FS Compile F9 Make FIO Menu

In the illustration above, we have used scanf () to read and save the integer value from the
keyboard in vector 'a.'

getchar () Function:

The getchar () method is the keyboard character reading and returning method. This method
is used to interpret a single word. We may compose several characters or read many
characters with a looping phrase. Taking the following example of applications.

getchar()Example program:
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lue: sadguna

FiHelp Ali-F3 Next Msg Alt-F7 Prev My AlL-F9 Compile F9 Make F1O Memu
If you create and execute the above file, any text can be inserted. The software can only
interpret and show the same character when a record is inserted and clicked.

Getch (): function:

The getch() function is the same as the getchar function. It uses the getch () function to read
and return a keyboard character to the programme. This function is used to read a single
character. We need to write multiple characters or read multiple characters with a loop
statement. Take the following example of software:

getch()Example program:

IO ——————Fl1 o hae enteredn

1: .
T4 Help AIL-ED Next g ALE-T7 Prew Mg A1L-E9 Coile 19 Male FIO Hews

Gets() function:
The gets) (feature is used in a text line to interpret and modify a set of characters. The
function gets) (reads the line or series of a string before a newline mark is inserted. Taking

the following example of applications:
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enter your vane:sai sei varshini

studentnane);

il AIL0 st g A7 Doty 13 Camlle 1 ke 0 e

Fscanf() function:

The fscanf () method is used for the file specification. The fscanf () function is used to
interpret the file info. If you choose the feature fscanf () to be used, the file should be opened
in reading mode.

C Language Output Functions:

The programming language C gives streamlined features. Output Process requires user screen
data or printer data, or any computer. The programming language c provides the following
regular application functionality

Printf () Function:

Printf () may be used in a written type or in conjunction of string and data values on a device
string or data values show. In our script, we must have # as a valid header file <stdio.h> in #
if we want to use our printf () function. This printf () must be inserted in a header file. The
terminology below applies to the feature printf ().

Syntax: printf(“message™);

Printf () Function Example program:
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this is shri nayan_

1=
T belp T2 Save T3 Open ALt-F9 Compile F9 Make 10 Mem

In the illustration above, we used the printf () method to print a string.
The printf () feature is often used for viewing data values. We use the data view format string

if you want the data values to be shown.
Swntax: printf(“formatting string”,VariabhleName™);
Display Data Values Example program

= File [dit Search Run Compile Debug Project Options  Hindow Help
=l ( ————

Th il ALt e g A7 vt AT Cogile 9 e 10 e

The printf () method is used to print variables a and b data values to the output monitor in the
sample programme above. I'm an integer vector here so we used string percent d and b is a

floating vector. The printf () method may also be used to display string of data values.
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Syntax: printf(“String formatring string”, VariahleName™);

Display String Formatting Values Example program:

= Tile it Search Fun Compile Debug FProject Options Window felp integer vilue
——————— Rl ——— 1ot value

etch();
return 0;
}

1= T
T Help ALE-1 Next My AIE-F7 Frew Mg AIt-F9 Compile 9 Make FIO Menu

In the above method, we look at strings along with data values.

In programming language C, each function must have a return value. It is also possible to
return the printf () function by an integer. The printf () method is provided by an integer value
equivalent to the total number of typed characters.

Display Number of Characters Example program:

this is hyderabad
NMBEROF.( = is 18 mmber of characters

11 =
FLtelp 12 Save F3 Open ALE-19 Compile 19 Make 10 Mems
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The first feature of printf () in the above-mentioned software is to print "Hyderabad" 18
characters. The integer 18 is then allocated to the "a" variable. The meaning of "a" is printed
in the second printf () method.

Formatted Printf () Function:

The outcome usually occurs in a single line, while printf () displays the output on a single
line. The outcomes are seen as we compose many printf () statements. Refer to the following

prototype programme
= file Eit Search Bun Cowpile Debug Project Options Window felp this is ¢ programing language

%) ]

TLllp A0 Kt Iy AI-E o By AT Gapile 13 Ml I

There are 3 printf () statements in the above programme in separate lines, but only one line
display the output.

In order to show the output in different lines or however we like us use some special
characters named escape sequences. Escape series is the special feature used in printf ()
method in formatting the display as per user requirement. In the programming language C,

we have these escape sequences

SNo. Name ofthe E scape Meaning of the E scape Sequence
Sequence
1 ‘n Move the NewLine cursor
2 At Horzontal @b inserts (5 spacs characters)
3 W Hon=ontal @b mserts (> space characters)
! \a Beep sound

5 b Backspace (removes ffom 15 present locafion the
previous characrer)

5] W Baclomard slash nade ncorpormates

7 T Inserts Object Question mark

[ L 73 Single quote nark sign incorporates

o Ll Inserts Symbol for double quote mark
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Putchar () Function:

Just one character appears in the putchar () section on the output panel. The putchar ()
function prints and returns a return value of the same name, and the value is passed as a
parameter. With this function, it simply prints a single character. We have a looping phrase to

compose or use several times to print many characters. Please take the following sample

apps.
Putchar () Function Example Program:
= Tile Fdit Search Run Compile Debug Project Options  Window Help
—— —_—

PUTCHAR. C

1 Help Rt—FH Next My Alt-F7 Prev Mg ATE-F Compile F9 Make F10 Meu
Puts () Function:
The puts () method facilitates the output display of a document. The puts () method prints a
newline string or series of characters. Taking the software illustration below:

Puts () Function Example Program:

enter your name
adguna

adguna
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FPrintf () Function:
The fprintf () function is used to identify the details. For printing a character, the fprintf ()
method is used. By using fprintf (), the file must be opened in writing mode.
Key Concepts:
Multiple Choice Questions (MCQ)
1. What is the unusual one of the following?

A) Printf B) scanf C) putchar D) None

Ans: B

2. What is getchar () default return type?

A) Int B) Char C) char* D) None
Ans: A

3. How high is the EOF value?
A) 0 B)10 C)-1 D) None
Ans: C
4. What is putchar () return value?
A) The character written B) EOF if an error occurs< - C) both D) None
Ans: C
5. For a typical program, the input is taken using.
C) Files B) scanf C) command line D) None
Ans: D
Fill in the Blanks:
6. For a typical program, the input is taken using
7. Which among the following is odd one out
8. The fprintf () function is used to the details

9. The puts () method facilitates the output display of a

10. The putchar () function prints and returns a of the same name
Short Questions:

1. Define Printf () Function?

2. Define Puts () Function?

3. Describe putchar () Function

4. Explain about fscanf () Functions?
Review Questions:

1. Explain formatted input and output operations?

2. Explain C language output function?
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Programming Exercises:

1.

Write a program on fscanf () function

2. Write a program on Putchar () function
3. Write a program on Getchar () function
4.
5

Write a program on Gets () function

. Write a program on Puts () function
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Unit VII

Decision Making and Branching
Main goals of the Unit:
It should be complete this unit:
< Briefly explain about Decision Making with If Statement
+¢ Explain If....Else Statement
< Describe Switch Statement
« Explain Conditional Operator
+ Explains how goto statement is used for unconditional branching.
Introduction:
We have seen that the C programme represents a number of statements usually made in the
order in which they appear. This is when there are no repetitive calculations or options. In
reality, however, we face a number of cases when the order of execution of the statements
may have to change, depending on certain requirements, or a number of statements repeated
until certain conditions are fulfilled. That means determining whether certain conditions
occurred or not and directing the computer to carry out certain statements accordingly.

The language has such decision-making capacities-by supporting the following statements.
If statement

Switch statement

Conditional Operator statement

Goto statement

This are generally considered decision-making statements. Since these statements govern the
execution movement, control statements are also named.

We have already included some of these claims in the previous cases. We can explore their
capabilities and implementations in more depth here.

Decision Making:

The software flow is implemented line by line in the programming language C. Line by line.
The software C would then be operated line by line from the key process. However, all
programmes can not use this form of running streaming. Often we make different choices, so
one or two code lines may be skipped. Imagine a case where we compose a curriculum to
assess if a pupil in a specific field has succeeded or failed. We have to verify here if the

marks match or do not surpass the pass marks. We assume that the pupil did not fall
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otherwise, because the grades are better. To fix these problems in C, we use statements called
decision-making statements.

Statements are claims that are used to verify a specified situation and to assess if a sequence
of claims may be produced on the basis of the findings of a test. In the programming
language C, there are two policy principles that are as follows.

If Statement

Switch Statement

If Statement in C Language:

In C, if you use a statement to determine a condition. The declaration shall verify the
conditions specified and determine whether the declarations shall be made on the basis of the
result. C, if the statement is classified into four types as follows

Simple if Statem ent

If else Statement

Nested if Statem ent

If else ladder or if else if Statement

Simple If Statement:

Easy to use the statement to verify the given-statement and to execute the statement block on
the basis of the condition result. The basic statement whether the defined status is determined.
If it is valid, the next statement or set of statements is made. If this is FALSE, the next
declaration or declaration block will be carried out. This is the general syntax and
implementation of the fundamental declaration.

Simple if Statement Syntax:
If (Condition)
{

Block of Statements

¥
Simple if Statement Flow Chart:

False

below it

Figure 7.1. Flow chart of simple if statement
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If only a condition-based method is performed or skipped, easy whether a sentence is used.

Simple If Statement Example Program:

SIRLEN.C

gt s ok bl o 11

Tl H7E e . AT b, T il 19 1 o

If Else Statement:

If-else is used to validate the condition and only runs one of the two sets of statements
according to the condition outcome. The if-else argument tests the stated specifications. A set
of statements is performed if it is True (true list). If the statement is Incorrect, a new
declaration process (Bad process) will be carried out. This is the entire if-else expression
syntax and execution phase.

If Else Statement Syntax:
If (Condition)

True Block of Statements;

False block statemenis

b

If Else Statement Flow Chart:
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Test False

Expression
True

Body of else
Body of if

Statement just
below if'else

Figure 7.2. Flow chart of if else statement
If the condition consequence (TRUE or FALSE) is to be followed by two choices and only
one is to be chosen, so if-else declaration is used.

If else statement example Program:

= Tile it Search fun Cowpile Debug Project Options  Vindow felp
=M

enter any integer value
12

the user given number is even

TLVED HIET R o, ALETT ety AT Cople 9 Rl 10 e
Nested If Statement:

Nested If C Programming is put If declaration is put in other IF sentences. If you want to
verify your condition in C, then it is helpful to nest. When the assertion Otherwise prints
many claims depending on the phrase consequence (TRUE and FALSE). Often we have to

verify again if it's Valid. But be vigilant when using the C Nested IF expression in those
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cases. They are not allowed to vote, for example, until everyone is 18 or older. Yet the
government isn't going to send everybody. Therefore, another IF assertion named Nested If
declaration in C is used to evaluate his birth certificate or other specified identity card of the
elector.

Nested If Statement Syntax:

If (Conditionl)

{
If (Conditian2)

{

True Blocdk of Statements 1;

False block of conditionl;
1

Nested If Statement Flow Chart:

Test

Condition 1 Tine
Falze
Test
Statement 3 Condition 2
Tiue Tme
Statement 1 Statement 2

Figure 7.3. Flow chart of Nested if statement
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If test conditionl is wrong, statement 3 will proceed. If the test requirement! is correct, the
test requirement 2 would be tested. For statement 1, another statement 2 is to be run for True.
The nest if argument can be definitive by some mixture of basic if-and-if-else statements.
Nested if Statement Program Example:
= file [dit Search fun Comile Debug Froject Options Window Help enter any integer v lue
— NS | —— #

riven nurber is below 50
it is even

lgetch();
return 0;
s

il —
P belp 12 Save 3 Open ALE-F Compile 19 Make FIO Mem

If Else If Statement or If Else Ladder:

The if-else-if ladder declaration is an addition of the if-else argument. It is seen in a situation
in which multiple cases have to-be conducted in varying circumstances. If a condition is
valid, the declarations described in the if block will be executed in the if-else-if-ladder
argument. If a condition is true the statements stated on the other block are executed; in the
other case the statements provided in the opposite block are executed if no condition are
correct. Many other potential blocks are available. If the option is implemented rather than
prevented, the transfer case declaration is identical if no case is balanced.

If Else Ladder or If Else If Statement Syntax:

I (Conditionl)
{

True Block of Statements 1:
¥

Else if (Condition)

i

False block of conditionl ;
And

True block of condition2

¥
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If Else Ladder or If Else If Statement Flow Chart

Test False

Condition 1

Test False

Condition 2

Test False
Conditionn

True True True

Statement 1 Statement 2 Statement n Statement s

|
| Next Statement

Figure 7.4. Flow chart of if else ladder or if else if Statement

If Else Ladder or If Else If Statement Program Example

= file it Search fun Cowpile Debug Froject (ptions  Window Felp enter any three integer nunber
J——————l8llllA.{ = 15
16

1
16 is the big number

);

return 0;

=
FL telp T2 Save 13 Open AIt-T9 Conpile 19 Make F10 Hem

Switch Statement:

Imagine a scenario where we have multiple choices and only one choice has to be selected. If
declaration will solve those issues, nested. There are concerns. But with the rising number of

options, the difficulty of the system. This form of dilemma can be overcome quickly by the
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turn comment. You can conveniently use the turn statement to choose one choice from
multiple choices. We have a value that can be contrasted with each choice in the turn
sentence. Whenever the value meets the value of an option, this feature starts execution. Per
alternative in the switch statement is defined as an event.

Switch Statement Syntax:

Switch (Expression or value)

i

Case value 1: set of statements:

Case value 2; set of statements;

Case value 3: set of statements;

Case value 4: setof statements:

Case vahlee 5: setof statements;

Default: set of statements;

b

Switch Statement Flow Chart:

A

Walue:
~aluel

BE S - Starts exccution from this casc
ralse L

Walue

valueX

Falzsc A2
Walue:
~alue3

-

TWalue:
wvalue n

True

Starts execution from this case

True

Starts execution from this case

Falsc

Lrae: Starts execution from this case

False | Statements out of switch
Default
L

Figure 7.5. Flow chart of Switch Statement

The order contains one or more examples, each with an important purpose. At the start of the
switch argument, if the execution begins in the first instance, the first case is compared to

switchValue.
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The second case value is compared to the SwitchValue, if not balanced with the switch
instruction, and execution occurs in the second scenario. This loop persists until a match is
made. If the case value in the switch statement does not fit switchValue, a particular case
named default is operated.

If a value coincides with the switchValue, it begins for that particular event. The following
case statements often begin with this execution phase. At the end of each situation, we use the
"break" word to stop it. This means that the statement of split is used to conclude the
statement in change. It's easy, though.

Switch Statement Program Example:

);break;
);break;
);break;
);break;
);break;
);break;
):break
)

The Conditional (? :) Operator:

The C language has an excellent customer for bidirectional judgments. This operator is a mix
of? Then: and there are three operands. Typically this operator is known as the conditional
operator. The ultimate syntax is the following in the conditional operator:

Conditional expressionl ? expressionl : expression3;

Initial test of the conditional expression. If the outcome is null expression 1, then the value of
the conditional statement would be calculated and returned. Another approach is to test
expression2 and return its meaning.

Conditional Operator Flow Chart:
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Jr

Falze True

Condition

Falsze expression True expression

|

To Next Statement

Figure 7.6. Flow chart of Conditional Operator

Conditional (? :) Operator Example program:

enter p
26

Break, Continue and GOTO Statements:

In C, there are no control statements that are required to control programme execution. These
control statements are referred to as unconditional control statements. C programming

language ¢ provides the following unconditional control statements
Break
Continue

goto

There is no prerequisite for the above three statements to monitor programme execution
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Goto Statement:

In the application, the Goto function is used to switch from line to side. We can save with
goto statements from top to bottom or from bottom to top. The Goto declaration needs a
marker to leap from line to side. Label is a direction or line name of the method. The
execution power flows directly to the mark while we use a goto expression in the software.

goto statement Syntax:

Goto ahel

Label : statement;

goto statement Flowchart:

Label 1 Statement 1 —‘

Label 2

-

| S|

Statement 2 labal 3

PR |

Label 3 Statement 3 | S

e 1

Figure 7.7. Flow chart of goto Statement

goto Statement Example program:

enter the nusber you want to print from the table

THfelp 1.1 Mot Py A1L-T7 Frey g 0115 Coile. 9 Mok 11 Mot
Multiple Choice Questions (MCQ)
1. Which one is the conditional Operator

A) 7 B)> C)< D) None
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Ans: A
2. Labelisa or line name of the method
B) Direction B) Link C) Method D) None
Ans: A
3. Control statements are referred to as control statements.
B) Unconditional B) Conditional C) Addition D) None
Ans: A
4. Ifa is true the statements stated on the other block are executed
B) Method B) Operator  C) condition D) None
Ans: C
5. The declaration assesses the conditions specified
D) if B) if-else C) Nested if D) None
Ans: B

Fill in the Blanks:

1. Goto function is used to

2. The if-else-if ladder declaration is an

3. The flow is implemented line by line in the programming language C.

4. The declaration needs a marker to leap from line to side.

5 is used to validate the condition and only runs one of the two sets of

statements according to-the condition outcome.

Short Questions:

1. Define Switch Statement?

2. Define goto statement?

3. Describe Conditional Operator?

4. Explain about if statement?
Review Questions:

1. Explain if else Statement with flowchart?

2. Explain Nested if Statement with Flowchart?
Programming Exercises:

1. Write a program Conditional Operator

. Write a program on goto statement

2
3. Write a program on Nested if else statement
4. Write a program on Switch Statement?

5

. Write a program on if statement?
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Unit VIII
Decision Making and Looping
Main Objectives of the Unit:
It should be complete this unit:
< Know the computer mechanism and how it works
% Learning how to formulate logic using algorithms and maps

Introduction:

We have shown in the previous chapters that a portion of a programme can be repeatedly
executed by adding a clock, and then using the if argument. Although for all practical
purposes this approach is very adequate, a counter must be initialised and increased and its
value must be checked at a suitable position in the software.

Find a situation where we execute the requisite number of statements in a single statement or
sequence of statements over and over again. Such issues can be solved by looping definitions
in C. For instance, assume we print a message 100 times. If we want to do this task without
using looping statements, we have to both write 100 or 100 print statements in a single print
statement, and write the same message.

Both approaches are challenging. The same job<can be quite easily achieved with looping
statements. The loop statements are used to execute a single statement or series of statements
repeatedly until the conditions are Incorrect.

C programming language makes three comments on loops:

‘While Statement

do-while Statement

for Statement

While Statement:

Since a pretested loop is sometimes called the loop. Generally speaking, depending on the
Boolean state, a certain loop allows several executions of a part of the code. If declaration can
be viewed as a repeat. Typically the while loop is used if the number of iterations is not
specified in advance.

While Statement Properties:

A conditional expression is used to validate state. The statements specified in the whilst loop
are executed repeatedly until the condition fails. The condition is correct upon returning 0. If
a non-zero number is returned the result is false.

In a loop the condition expression is obligatory.

Without a body it can run a loop for a while.
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We may have more than one conditional expression in the while loop.

[f there is only one declaration in the body of the loop the braces are optional.
Syntax of While Statement:

While (condition)

i

Block of statements;

H
While Statement Flow chart:
Condit Falsze
ion

True

Statgn}eni X

Figure 8.1. Flow chart of While Statement

The condition given is evaluated first. If the condition is true the statement or block will be

executed individually. If the execution is complete, the condition will be evaluated again. If it

is True, it will execute the same statements again. Repeat the same procedure before

determination of Right. Whenever FALSE is decided the control of execution moves out the

block of the while.

While Statement Example program:
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do while Statement:

A do while loop is similar to a while loop but only that the statements within the do-whereas
structure are executed before checking the condition. On the other hand, the conditions are
determined, and the conclusions are taken as the procedure is being carried out. Work on the
while. Then you should conclude that if at first there is an incorrect condition then the time
runs once, but the while loop does not work. In the sentence the following is syntax:

do While Statement Syntax:

do

£

Block of statements;

i
‘While (condition);

do While Statement Flow chart:

L Do while bloclk
of Stateiment

&

Croarclat
- 1oan

Truae
l Fal=se

Ot of loop s=tateimennts

Figure 8.2. Flow chart of do While Statement
The first is to execute the single statement or block of statements in a do sequence. After the
do block is executed, the situation is evaluated. When the condition is tested for TRUE, the
single statement or block of do clause statements is executed again. If the execution is
complete the state is re-evaluated. If true, the same declarations will be executed again. The
same process is repeated before Wrong's condition is determined. When FALSE evaluates the
state, the while block pushes the execution control out.

do while statement Example program:
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= file Bdit Search Run C(ompile Debug Project Options  Window Help

O

Ll AILTE et . ALL-T7 beo by AILT9 Copile 19 ke FI Beo

For Loop Statement:

The declaration is used to implement a single statement or series of statements indefinitely, as
soon as the assumptions are Valid. The following sentence syntax and flow diagram for loop
statement.

The init step is first, and only once. In that step any loop control variables can be declared
and initialised. As long as there is a semicolon, you don't have to make a point.

They would then calculate the condition.” If real, the body of the loop is executed. If it is
wrong, then the loop body will not run, the control flow will switch to the next sentence just
after the 'for' loop.

After the body of the 'for' loop executes the control flow springs to the increment statement.
By this statement you can change any variables in the loop function. This sentence can
remain empty, as long as a semicolon appears after the condition.

The condition is now under re-evaluation. The loop will run if it is true and the process will
be repeated (loop body, phase increase then condition again). When the condition becomes
incorrect the 'pro’ loop stops.

For Loop Statement Syntax:
For (Expressionl; E xpression2;Expression3)

£

1

do While Statement Flow chart of:
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Initialization

Condition

Falze
‘ True

Loop Statements

Modifications

Figure 8.3. Flow chart of For loop Statement
Initialization is performed for the sentence, and situation determination is pursued. When
determining the TRUE situation, a single declaration or assertion block shall be performed
for the declaration. The adjustment declaration is executed following implementation, and the
situation is again measured. If it is Valid, so again the same arguments can be made. If
FALSE is tested the same procedure will proceed. Whenever FALSE is evaluated the
execution control shifts away from the mark.

Example program of for loop statement:

= Tile it Seach Fon Comile Debug Froject [ptions  Vindou felp
{1} ———— Wil . —————H{ 1

{1 =l
T Help ALE-F Next Msy ALE-E7 Prev Msy ALE-FS Compile F Make FI Mem

Jumps in Loops:

Loops perform a sequence of operations continuously before the component does not satisfy
the measurement requirement. Replicating the amount of times a loop is replicated, and the
test condition is written, is calculated in advance. If a situation arises as a loop is performed it
is often preferable to miss or exit a loop. For eg, imagine looking for a given name in a list of

50 names of students. A software loop written for reading and testing student names has to be
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terminated 50 times as soon as the required name is found. C lets you jump from one
sentence to another in a loop, and leap out of a loop.

Jumping Out of a Loop:

You will use the split statement and goto statement to get an early exit from a loop. In the
turn statement, we noticed the usage of the violation and goto in if-else form. System
statements can be used in loops, after and with loops.

Break Statement:

The break is a C keyword for extracting control of the software from the loop. The break
expression is used on internal loops or turn sentences. The sentence break the circuit one by
one, i.e. splits the inner circuit first in the case of nested loops and then passes on to external
loops. The split sentence in C can be seen in the following 2 scenarios:

1) The break state is used to finish the transfer case argument

2) The break statement is often used to start, while, do-while and to state the sequence.

If a break declaration is located within the switch case assertion the execution force leaves
the switch claim instantly. Think about the next plan; for example.

Break Statement Syntax:

Break:

Break Statement Flow chart:

S
True

Ceondition

— = Breal:
writhin leop

Fal=e

Figure 8.4. Flow chart of Break Statement

Break Statement Example program:
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= Tile [dit Search fun Compile Debug Froject Options indow FHelp

of loop a=10

Continue Statement:

The continue statement is used to pass programme execution power to the start of loop
sentence. When a looping declaration detects the continuation phrase, the execution control
skips the remaining statements in the loop block and moves straight to the start of the loop.
The Continuing Argument may be used for sentences, after and with looping. The execution
mechanism moves straight to the case by utilising continuing phrases and producing
comments. When we use continued declaration for declaration, the execution control hops
straight into the loop controller (increment / decrement / modification) section. The
declaration continuous is as seen in the figure below.

Continue Statement Syntax:

Continue

Flow chart of Continue Statement:

L

Conditional Code *‘

It condition

[EMERIT Continue

Condition < ‘

i It condition is false

Figure 8.5. Flow chart of Continue Statement

Continue Statement Example program:
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Concise Test Expressions:
Even when generating and evaluating statements for branching decisions with nil us use test
expressions on the occasion. Since every integer expression has a truth / false value, no clear
zero comparisons are needed. For starters, if X is not zero, the term x is real, and if x is zero it
is false. That is real! We may write succinct test statements, without using any procedural
operators.
Multiple Choice Questions (MCQ)

1. Loops are built using C Language.?

A) For Block B) While Block C) Do While Block D) All of the Above
Ans: D

2. What loop in C Language is faster for, while or Do While?

A) While B) For C) do while D) All of the Above

Ans: D
3. What's the way out of or leave every Loop in C Language suddenly?
A) Break B) Continue C) Leave D) None

Ans: A

4. Can't use the continuing argument of
A) Switch B) for C) While D) Do While
Ans: A

5. Is goto ideal for jumping from key to function?
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A) True B) False

Ans: B
Fill in the Blanks:
1. Switch Statement accepts
2. A labeled statement consist of an identifier followed by
3. This loop is supposed to be completed at least once
4. The is used to pass programme execution power to the start of loop
sentence.
5. The is a C keyword for extracting control of the software from the loop.

Short Questions:

1.
2.
3.
4.

Define Break Statement?
Define Continue statement?
Describe Concise Expression?

Explain about While Statement?

Review Questions:

1.
2.

Explain Do While Statement with flowchart?

Explain While Statement with a example Program?

Programming Exercises:

1.

ok wn

Write a program to display the first 50 natural numbers

Write a program on to display the cube of the number up to given an integer
Write a program on to display the multiplication table of a given integer
Write a program on to make such as a pattern like a pyramid

Write a program on to calculate the factorial of a given number
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Unit IX
Arrays
Main goals of the Unit:
It should be complete this unit:

R

% Description about the Array

*

s Test how one-dimensional array can be tested and configured

¢ Realize the idea of two-dimensional arrays

+ How to describe two-dimensional arrays and launch them?

+ Describe multi-dimensional arrays

+ The Demonstrate Complex Arrays.

Introduction:

Up until now we've used different data forms like char, int, float, double and single and
double variants. While quite helpful, they are hampered by the reality that a component of
this type should display just one value at any time.

But they can only be used with basic data processing. Nonetheless, more data has to be
handled in several systems in terms of decoding, encoding and printing. To handle these large
quantities of data we need an efficient data type, which allows it simpler to store, view, and
modify data objects. C offers an assottment of common type of derivative data for these
applications.

When dealing with a great deal of data values we need a variety of variables. Sometimes the
procedure is more complex with the expanded number of variables and the author becomes
frustrated about the names of the variable. There will be instances where we have to contend
with a great many different data principles. To simplify this job, C programming language
gives a term named "Collection". An array is a specific type of variable that helps to store
several values of the same type of data.

An array includes identical data objects that are placed in a continuous memory position
under a single term. A table is an arrangement of sequenced elements of the same form in a
fixed dimension. A grouping of this kind of data is easy. At its simplest form an array may be
used to represent a set of numbers or a list of names. Few situations the description of the
array may be used in:

List of temperatures reported regularly, weekly or annually

% Set of staff of corporations
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o

% Collection of products and their prices sold by a store

0,
o

The student's evaluation criteria

°,
X3

Client list and frequency of interactions

D

o

% Daily table of precipitation

And so forth

If a collection provides an interesting data structure it is called a data structure in C. Such
data structures contain databases, tables, lines, and trees. This text's breadth goes to a
comprehensive discussion on all data systems. Nevertheless it is important to accept
meanings in Chapter 11 and lists in Chapter 14.

Declaration of an Array:

If we want to build an array in C programming language, we need to know the form of data
value and the quantity of values contained in that array. In language for programming C.

We use the following syntax to create an array:

Syntax:

Datatype Name of the Array [Size of the Aray]

Syntax for generating a list of initial values and measurements

Datatype Name of the Array [Size of the Armay] = {Vall,Vall.......Valn};

Syntax for array size and initial value formation
Datatype Name of the Array [] = {Vall.Vall....... Valn};

The data type is the value type in that array and in the above syntax the maximum number of
values can be stored in the array.

Example:

Inta[3] ;

The programmer assigns 6 bytes of contiguous 'a' storage positions in which 3 separate
integer values (each in 2 bytes of memory) are stored by the programmer in 6 bytes of

memory. For the aforementioned argument, the memory is structured accordingly

Figure 9.1. Array Initialization
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In the aforementioned memory distribution, all three memory positions have a generic name
'a.' Relevant memory coordinates are often not readily available. The programmer then
assigns the memory but also provides a numeric reference value to a single memory site in an

array. For the latter example, index values are as follows: "index" or "subscript" or "indices"

Index

d——>

Figure 9.2. Array Index Value
Accessing Individual Elements of an Array:
The individual items in an array are listed in accordance with the name and index value of the
collection. We use the following general syntax to reach individual elements

Name of the Amay [IndexValue]

For this case, the different elements can be described as follows.

Index

a——

a [0] a[l] al2] <

Individual Values

Figure 9.3. Array Individual Elements of an array
For eg, if the meaning of the second memory position of 'a' above field is allocated, we use
the following argument....
Example:

a [2] =60;

The product of the aforementioned assignment statement
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Index

a— 60

Individual Values

Figure 9.4. Assigning individual values
It is possible to build a succinct and productive programme, for example, a loop model,
previously defined as a control variable to read the whole range and evaluate and print out
data, through the use of a single name for a list of items and defining the item number.
We may use arrays to display data tables in two, three or more dimensions as well as basic
value lists. In this UNIT we discuss how to describe a number and how to produce and
execute the following array forms.
One-Dimensional Arrays or Sinde Dimensional Armay

Two-Dimensioral Aravs
Nulti Dimensional Arravs

Array Example Program:
= File it Search Fun Compile Debuy Project Options Window felp
e e

elenent
elenent

[161=66

nt [171-67
element [161:68
element [191:69
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One-Dimensional Arrays:
A sequence of the same data type values is documented with single arrays for ¢
programming. This implies that a set of values are contained in a single sequence of
measurements. In a single dimensional set, data is processed linearly. One dimension arrays,
regular arrays or only 1-d arrays are commonly referred to as single-dimensional arrays.
Declaration of a Single or One Dimensional Array:
We use the following general notation to define a single dimensional sequence.

Datatvpe Name of the Array [Size of the Array];
Example:
int HTNO[20];
The above single size array statement reserves 20 continuous storage places with HTNO
name of 2 bytes each and tells the compiler to fit integer only in these storage places.
Initialization of Single or One Dimensional Array:
We use the following general syntax to define and configure a common range of sizes and
initial values.
Datarype Name of the Array [Size of the Array] = {Vall, Vall .... Valn};
Example:
Int HINO [4] = {001,002,003,004};
The above statement reserves four neighbouring, 2 Byte, single-dimensional memory
positions, each of them identified by the numbers, initialises 001 in the memory first, 002 in
the second, 003 in the second third, 004 in the fifth position.
With the following general notation, we can also launch a single dimension array without
specifying the size and initial values.

Datatype Name of the Array [] = {Vall, Vall .... Valn};

The array must be initialised if it is generated without defining a size. The array size is
calculated by the value numbers initialised.

Example:

Int HINO []= {001,002,003,004};

Char Name of the Student [ | = “Varshini™;

The size of the 'HTNO' array is four in this example and the size of the 'Student Name' array
is eight. The compiler stores an extra character named \0 (NULL) at the edge. This is because
Accessing Elements of Single or One Dimensional Array:

We use the name of the collection preceded by the index value of an element to reach the

elements of a single dimension list. in the programming language.
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There must be the index number in the square braces. The index value for the element in the
sequence is the reference number assigned to each element during the memory allotment. The
index value of each dimension series begins with zero (0) for the first element and increases
with one element for each segment. The index number is sometimes considered a graph.

For one-dimensional components we use the following general syntax ...

Name of the Armay [Index Value]

Example:
Salary [S]=10000;

The '10000' value is allocated to the third member of the 'pay’ list.

Single or One Dimensional Array Example Program:
= Pile Hdit Search fun Compile Debug Project (ptions Window felp HTNO OF STUDENTS

611 =
71 Help 01115 Next My AL-T7 Prey Mg AL-19 Comile 19 Make FIO e

Two Dimensional Array:

The two-dimensional C-language collection is a collection of arrays. If the data is regular, the
One Dimensional Array is used. But the Multi-Dimensional Array must be utilised to deal
with multi-level data.

The simplest multi-dimensional array is two dimensional arrays in C. In C Two Dimensional
Series, data is saved as row and column like. The record can be accessed via the row indices
as well as the column index.

Declaration of Two Dimensional Array:

As seen below, in C Programming the simple syntax or two-dimensional array statement is:
Datatype Name of the Array [Row Size] [Column Size]
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Data Type:

This defines the form of elements allowed in C by the two-dimensional collection. For
starters, if we want integer values to be preserved, the form of data is declared, if we want
float values to be kept, and then the float data type is declared.

Name of the Array:

This is the name you want to assign to this two-dimensional C series. Student name,
ethnicity, qualifications, staff, etc.

Row Size:

In an array, the number of the row variable may be placed. For e.g, Row Size = 20 would
have 20 rows.

Column Size:

You can place column numbers in a sequence. For eg, the list would have 10 columns,
column size = 10.

Example:
Int Seaff [4[3];

We also used int as a data form to define an array. Therefore, only integer over C two-
dynamic array is permitted. If you decide to incorporate float values, you may get mistakes.
Workers-C word for the double-dimensional series. The scale of the series is 4. This implies
that only four integer values are recognised as groups. If more than 4 values are placed, it will
render a mistake. You should hold fewer than 4. For instance, if you save four integer (which
is 0), the remaining 2 values will be set to the default value. The scale of the series is 3. The
number of staff implies that columns are only defined by three integer values.

If we choose to store more than 3, that will cause a mistake. We may hold less than three. For
instance, the remaining 1 is allocated to the default (that is, 0) when two integrator values are
placed.

Two Dimensional Array in C Initialization:

Initialized in a few respects the two-dimensional C set

First Approach:
It Staff [4] [3]= {1.2.3.10.20,30,4.5.6.40,50,60};

The first three are the first group, the second three are the second, the third are the third and
the five are the lowest, the fourth group is the last three. Here, we divide it into 3, for our

column size = 3. The above two-dimensional definition may also be published
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Int staff [4] [3] = {{1,2.3),{10,20.30},{4,5,6},{40,50,60}};

The curved braces along each row({}) is rolled up here. It is still a safe idea to use the curly
braces to distinguish rows.

Second Approach:

Int staff [] [] = {{1.2.2}.{10.20,30}.{4,5.6},{40,50,60} };

The scale of the row and of the column were not seen here. However, the compiler is clever
enough to measure the size by testing the amount of objects in the row and column. You may
also code this two-dimensional array as ¢

Int staif [] [3] = {{1,2,3},{10,20,30},{4.5,6}.{40,50,60}};

Access of Two Dimensional Array Elements:

We may reach Two Dimensional Array with indexes in C-programming components.
Variable in the array may be accessed or updated individually through the index. The index
value for n-1 is 0 and n is the size of column or rows.

Two Dimensional Array in C Example:

In this two-dimensional array system, we can announce and initialise 2 two dimensional
arrays with some values. In order to store the sum of both arrays we shall then define a

further double-dimensional array in C.

= File Edit Search Fun Cowpile Debug Frojec arr (011011
—— M. ——— arr[01[11-2
arr[01[21-3

arr (1110110

arr[11011-20
arr[1112)-30
arr[21001=4

arr(21[11=5
arr[2102]=6
arr[3100]-40
arr (3101150
arr[31(21-60

Multi Dimensional Array:

The multi-dimensional array in C is a multi-dimensional field. In our previous post, we
addressed the Two Dimensional Array that is the simplest C Multi Dimensional Array form.
We may announce the n-dimensional array in which n is the C Program Language
dimensional number by putting n bracket number([].

For example:
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Int a[2][3][4];
Multi Dimensional Array Syntax:
Data type Name of the Array [Tables] [Row Size] [Column Size]

Data Type:

It shall determine the form of elements it recognises. For starters, if we want integer values to

be preserved, the form of data is declared, if we want float values to be kept, then the float

data type is declared.

Name of the Array:

In the C multi-dimensional set, this is the term.

Tables:

It can specify the amount of tables an array will accommodate. There is still a two-

dimensional table with a central row of lines and columns. In C, on the other side, multi-

dimensional arrays are more than one row and column set.

Row Size:

In an array, the number of the row variable may beplaced. The number is limited to ten rows,

such as Row Size = 10.

Column Size:

You can place column numbers in a sequence. For e.g, for column size = 8, the list would be

8 columns. The maximum number of three-dynamic elements can be calculated by using:

[Tables] * [Row Size * [Column Size].

Example:

Int Seaff [2][4][3]:

+ Back we used int as data form to define an array. This set embraces only integer
numbers. When you attempt to incorporate float values, it throws a mistake.

¢+ The name of the table is die Workers

+¢ The amount of the table = 2. Therefore, this collection comprises up to two data types
(rows and columns).

¢ The row number of the series is 4. This implies that only 4 integer values are allowed
for the workers set.

++ Ah! If we want to store more than 4, it throws a mistake. There are less than four that
we can hold for storage. Where 2 integer values have been processed, for example the
other two values have a default value (that is 0). The duration of the number is three.

It indicates that only three column integer values are allowed by the workers list.
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% Attempts to store more than 3 throws a mistake.

At least 3 should we stock. There are only 3. For example, if we store 1 integer value
the remaining 2 values are given the default value, which is 0.

Finally, the workers list has the capacity to store a limit of 24 numerical values (2 * 4 * 3 =

24).

Multi-Dimensional Array Initialization:

The C multi-dimensional set is initially feasible in numerous ways

First Approach:

Int Staff
21413 ={111. 2.3}, {4,5.6}.{7.8.9},{10,11, 12}, {13,14,15},{16,1 7,18} {10,20.21}, {22.23.24}}}

There's 2 tables and the 1st table has 4 rows*3 columns, while the 2nd table*3 rows has 4
rows as well.

The first table is comprised of the 3rd parts, second row, third row and fourth row, third row,
and last row. Due to the column size = 3, we divided it into 3 here and enclosed each row
with curled legs. It is still essential to use curly braces to break the sections.

Second Approach:
Int Staff
EINRF{{{L23].{4,5.6}.{7.8.9},{10,11.12},{13,14,15}.{16,17,18},{19.20.21}.{22,23,24}}}

Here we didn't notice the row height. However, the compiler is clever enough to evaluate the
size of the elements by testing the number in the sequence.

Multi-Dimensional Array Example:

For some values in this C method, we can declare and initialise Three Dimensional series.

Each value is shown on the for loop in the index sequence.

taff[0}(01(0]=1
01112
01(2)=3
11101=4

taf (1} (1112)=12

Hor(r=0;r(2ir+s)
{
Hor(c=0;c(3ices)

starcostaff [ 0edlcD):
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Dynamic Arrays:

The programming language C is allocated to memory variables in the space called the stack.
If the software is assembled, the memory allocated to the stack is set. The size of the
statement itself must be defined when constructing an array and cannot be modified during
programme execution. When we don't realise how many values a show can hold, this is a
huge issue. To overcome this, we use the concept of dynamic memory allocation. The heap
disc memory assignment is complex. Dynamic resource distribution is as follows:

Dynamic memory allocation during programme execution is named. Resource allocation.
Dynamic memory assignment is the method of dynamically assigning the memory while
operating the application.

We use predefined or default library functions to dynamically distribute resources. In the
'stdlib.h' file header, FOR default library features are defined. Such are they

Malloc])

Calloe()

Realloc()

Free()

Malloc():

Malloc () is the default library feature used in the byte and vacuum number block assignment.
Any data type on the void pointer .can be put as well. If memory cannot be allocated by
malloc (), for whatever purpose it returns the NULL pointer.

Syntax:

Void * malloc (size in bytes)

malloc()Example program:

11 o
Fi Help 16-19 Noxt My ALL-F7 Frew Mg A11-19 Conpile 19 Make F10 Mo
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Calloc():

The default library feature for allocating and initialising zero memory blocks of many bytes is
Calloc (). Returns the calloc () feature vacuum pointer. If the memory is not allocated to
calloc (), for some purpose the method returns the NULL pointer. The memory list and
configuration is normally allocated with Calloc (). The calloc () function requires two

parameters and is 1. The number of blocks to be distributed 2. Bytes of block scale

Syntax:
Void * calloc{number of blocks,size of each block in hytes)

Calloc()Example program:

1 help mpen A1-19 Comile 19 ke T10 ten
Realloc ():

Realloc () is the library basic memory block functionality that has traditionally been used
with malloc () or calloc () to alter the memory block capacity. Returns the void symbol to the
realloc () feature. If calloc () cannot delegate memory, the NULL pointer returns because of

any reason.
Syntax:

Void * recalloc(pointer, new size of each block inbytes)

realloc()Example program:



REALLOC.C

Thfelp AIETD ety 1617 re Py 1-13 Comile 13 ke 116t
Free ():

Free () has previously been assigned malloc () or calloc () as the basic library function for the

memory block. The vacuum pointer function returns free ().In the assigned memory created

via calloc () the free () function is used, then all blocks are assigned.

Symtax:

Void free (*pointer)

Free () Example program:
= Tile it Search Fun Cowpile Debug Project Options Window felp

Lloc(4sizeof (xpte)):

ie(ptr+4)-100;
printf( Hptred));

==
FLHelp AIE-FS Next My ALE-F7 Prew My ALE-T9 Comile 19 Make P10 Mew

walue of the 4th integer is 160,
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Multiple Choice Questions (MCQ)
1. Array initialization value starts with

A) 2 B)l C)3 D)0

Ans: D
2. A are always stored in sequential memory locations.
A) Array Element B) String C) Pointer D) None
Ans: D
3. can be considered as set of elements stored in consecutive memory

locations but having same data type

A) Array B) String C) Function D) None
Ans: A
4. is an example of compile time memory allocation
A) Array B) String C) Pointer D) Do While
Ans: A
5. The of an array is known as elements of an array
A) Class B) Objects  C) String d) None
Ans: B

Fill in the Blanks:
1. A group of elements of same data type is known as

2. Types of Arrays

3. Elements of an array are numbered as 0,1,2,3 these numbers are called

4. Array is data type in C Language
5. Size of an array is called as
Short Questions:
1. Define Array?
2. Define Malloc ()?
3. Describe Ralloc ()?
4. Explain about Calloc ()?
Review Questions:
1. Explain One Dimensional Array with an example?
2. Explain Multi-Dimensional Array with an example?
Programming Exercises:

1. Write a program to store elements in an array and print it
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Write a program to find the sum of all elements of an array
Write a program to copy the elements of one array into another array

Write a program to print all unique elements in an array

Nk~ wN

Write a program to merge two array to third array
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Unit X
Character Arrays and Strings
Main goals of the Unit:
It should be complete this unit:
< Description of a String
+* Explain how to define and configure string variables
< Explain how terminal strings are read
< Explain how screen strings are written
« Define how to manipulate strings
Introduction:
String includes a number of characters in double quotation marks. In the programming
language C strings are generated with a single dimensional data array. String is enclosed in
double quotes and terminated in C programming language with the NULL (\0) character.
When ¢ compiler encounters a string value, it will automatically add a NULL (\0) character at
the end. Formal interpretation of string is as follows:
There are two methods in C programming language for constructing strings and these are the
following:
% Use of one dimension array type of data (static memory assignment)
« Usage of a data-type pointer array (dynamic memory allocation)
Creating String in C Programming Language:
Strings are formed in C as a specific data-type sequence. The assignment of static and
dynamic memory can be used. If a string is generated, the array size must be one larger than
the current number of characters to be saved. For saving NULL (\0) string termination, this
additional block of memory is used. In the following paragraph, a string of five characters is

stored.
Char Ser [10];

The following sentence produces a string variable of a certain size during software execution.
Char *str= (char*)malloc(20);

Declaring and Initializing String Variables:
C accepts strings as data sort. It helps us to represent strings as character arrays, however.
Thus, in C, every appropriate C variable name is specified as a string variable and a character

sequence. The basic type of a declaration for a string variable is:
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Char string name [Size of the string];

Size specifies the number of characters in the name of the series. Such instances are as

follows:
Char State [20];
Char Name of the State [40];

A null character ("\0') is immediately supplied at the end of the line when a character set is
allocated to one character list by the programmer. The actual number of characters should
then balance the gap in a string plus one.

Character arrays may be initialised, including integer arrays. C makes the initialization into
one of two types of a character array:

Char State [20] = “Telangana™;

Char State [20] = £T7, *¢, L, ‘2%, ', g, o, ‘', ‘', 0

This state must have 10 elements because the string of Telangana includes 9 characters and
one element of space for the null terminator. Note that we have to have null directly
Terminator by specifying the elements while initialising a character collection.

C also helps you not to set up a collection of character features. In such instances the size of
the collection is calculated dynamically depending on the number of items initialised. For
example, the argument

Char string [ ] = {'e’, =%, °c’, ‘e’ ‘P, 1, %', w’, *t, "0');

A set of 10 items can definethe array series.

It is also necessary to render the initializer size far bigger than the string length. This is the
statement. That is the statement.

Char str[20] = “excellent™;

A machine can produce, if enabled, an array of twenty characters, placed "Excellent," end

with a zero character, and start all other null items. It's like carrying.
|e|x| |:|e| l|l|e|nlt|\ﬂ|\u|w|\u|w|\u|\ﬂ|'ﬂ|‘a|‘a|\l}]

However, the accompanying provision is unconstitutional.
Char sir3[2]="excellent™;

This leads to a compilation error. Notice that it cannot be distinguished from the statement by

the initialization. That is to say:
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Char su3[10];

Str3 = “excellent™;

Terminating Null Character:

"The final character, who do we need?" You may wonder, "A series, as we know, is not a C-
type data but an array-specified data structure. The string is a variable length form and is
placed in a set sequence. The image is not always wider than the string placed on the
computer. The screen display is not always smaller. Consequently, the last part of the
sequence must not be the peak. It is important to determine the end of the string date and the

null character is the end of the series.

String and its Character Frequency Example Program:
= Pile Fdit Search Run Cowpile Debuy FProject Options  Window Help

STRING.C

Reading Strings from Terminal:

Using Scanf() function:

The standard scanning function may be used in a character string with the definition of a
percentage scale.

Example:

Char name[10]

Scanf{ “Cos™,name);

The issue with scanf () is that its input finishes with the first white space detected. The
blanks, buttons, returns, feed type and new lines are used in a white field. If the terminal joins

the next text section.
S5AI BABA
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Only after the term 'sai' the string is interpreted by the array address is interpreted as the
blank space.

The scan function immediately terminates the string with a zero character and the feature list
should be sufficiently wide to contain the input string plus a zero. Notice that in comparison
to previous calls, ampersand (&) is not required before the variable name.

The address list is provided in the memory below:

BlAL (W72 2[YITIY
01 ]|2(3 4|5/ 6|7|8|9

Must be mindful that abandoned sites are packed with garbage. If we want to read the whole

'SAI BABA' section, we may use two character arrays of the required duration.
Char address1[10],address2[10];
Scanf(“%0s%s™ addressl,address2);

For the document lines
SAI BABA
Assigns address1 to the string "SAI" and address2 to-the string "BABA."
Five terms may appear on the computer throughout the show sequence. Notice that the string
"sai sri" is treated as two terms, and the string "sai sri" is treated as one phrase.

Words Using Scanf Function Example program:

enter name
sl

naneS-varshini

610 —
TEHelp A1E-T8 N By -7 Prey g ALE-19 Compile 15 Mk 116 e

In the scan statement the field width may be defined with type percentage ws to interpret a

given number of characters of the input set.
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Scanf(* %ows" address);

Here are two things that may happen:

1. The width w is equal or larger than the amount of characters reached. The whole string is
stored in the string attribute.

2. The ws of the string is smaller than the character total. The influx is minimised and left
unread.

Find the points below:

Char rame[20]:

scanff*%8 s, addre ss);

Shri will be preserved as input string:

; ala(a=[3ls T = 17 I3 1= |5 [= |7 |3
HEINAEIR JEaniEsedb de e a0 b kA 0 eal & e

0|1]2|3|4[5|6|7|8 910 10 |12({013 (14({215 1617|1819
The itgntt swing Nagzaprasad will be stored as

n|a

01

alptrE &g XTI I IZ |2 |

ta| g

3/4|(3|6|(7|8 (9|10 11|12 |13 | 14|15 |06 017 |1B]19

Reading a Line of Text:
We also found that a scanf () with percent s or percent ws will interpret only strings without
whitespaces. In other terms, a document .of ‘one or more terms cannot be used for
comprehension. However, C uses a particular format known as the percent editing conversion
code to read a line containing a variety of characters, including whitespaces. Note that this
conversion method is included in chapter 6.
Using getchar and gets:
We discussed the way to read the book from a single character in chapter 6. We are able to
interpret and position successive characters repeatedly from the input into a character list.
Therefore, a complete text line may be read in an array and processed. You enter the newline
character ("\n") and attach the null character at the bottom of the number. The lecture is done.
The type for a call is as follows:
Char ch;

Ch = getchar();

Please notice that there are no getchar conditions.

Getchar Example program:
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= File Idit Search Fun Compile Debuy Project Options  Window Help You e @ good by Tpe
. =1y y

yes you are a good boy_

11l ==

Pl ielp ALCED ext g AL-F? Prew Mg LTS Goapile 19 Mok FIO enw

A simpler approach to interpret a string of text comprising whitespaces is to use a library feature in
the < stdio.h > header format. This is a basic function with the following parameter list:

gets(str);

str is a vector in string properly defined. The keyboard reads characters to a new character
sheet. Unlike scanf (), it doesn't miss whitespaces.

Writing Strings to Screen:

We used the print feature in a percentages format, in addition to the printing strings on the
screen. For presenting a set of zero characters, the percentage s format may be used. For e.g,

the statement:

Printf(* %0s". name);

You will see the whole contents of the array label.

You may also designate the shown sequence for accuracy. The specification specifies, for
instance, that in 10 field width columns, the first four characters should be written.
Arithmetic Operations on Characters:

Arithmetic functionality was used to execute arithmetic operations such as adding and
subtracting character C. It is used to modify strings. The characters are immediately
translated to integer for use during the arithmetic process, i.e. ASCII meaning individual.
Here's an illustration of the C language arithmetic character,

Arithmetic Operation on Characters Example program:
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ARITHET.C

H(ned));
S));

S-1);

11— :
el 99 et Mg 1417 Frew By 1615 Conple Ptk 10 Mo

Putting Strings Together:
For e.g, if the two input strings are "C programming" and "language," then the output will be
"C. Programming language," if strings are coupled with the <string.h> string feature, you can

see below for the method.

1= =
Fi Hely 01479 Next My ALE-F7 Prev Moy ALE-FS Compile 19 Make 10 e

Comparison of Two Strings:

Again, ¢ can not automatically equate two lines. What are the statements?
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If(studenmamel==studentname2)
If{ stud entnam e=="nag”~)

Not approved. Not necessary. Therefore, the two lines must be matched, character by
character to be tested. The connexion is formed until there is a discrepancy or one of the
strings ends in zero.

Comparison of Two Strings Example program

nduss
hetsg):

if (streap(p,)==0)
rintf(

return 0
i

il —
1 elp AIt-F8 Next g A1E-T7 Frew Mg A1{-F9 Compile 19 Reke T1O Mo

String handling functions in C:

C Programming language has a collection of pre-defined functions, called string handling
functions, known to deal for string values. The string handling functions are specified in a
header file named <string.h>. If you choose to use string processing, you have to use the file

header named <set.h>. able below includes regular feature for string handling.
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SNa. Name of the Syniax Example Explanadon
Funiction
1 Swep) stepy (sting [string ] Copies the vabz stans T tostring 1
2 Strocp) 5 tmepy (stng Lstnnz23) | Copy strme 2 to 1 of the At fove characters
3 Sirlen() stren (sting LI} Fetums total sting character numbes 1
E Secat) simat (shnz [sinnz ) String? blends mntostanz |
5 Strocat) stmepy (sting Lstdng2 Applies string 2 tostangl
£ for irst 4 chameters.
[ Sorengp() stromge (stingl strinz?) | Retwms Cwhere stangl
and stang? ar= Wantical;
b Stroenp() stmemp (stong Latring Eewing]l <stmngl & =g than
4 0, € string 1 > string 2 greater than 0
8 Secopil) strempd (stoing Lstang 2} Ths cas= ignoring cass (ppst or lowsr)

conparss two strings, strs 1 angd s mng?

] Serienapl) stnempe (stnng ] strmeD) Compare twe stnnes (such 2@ stempd) (of

string 1 and stoang 2 by éisrezarding case

10 Salr() stewr {stng [} Comvatsion of all strmg |
chameter to lower cas=.
11 Serupr() strupr {stnng L} Tems all strine1
to vpper cze characteristics.
12 serdupl) stangl = (smned) Strmed 15 givena
strdup duphcated valie forstring 1
13 sirehe() strchr (stnzl B Batums the 815t e the

chameter'd is shown nsting 1

H serrehr() sterchr (stnngl &7 Fatums apointar to string

b for thelast occumrence]

15 srstrd) stmtr stinzl strmgd) | Reiums 2signal for the

St string 2 svent m stang 1

16 | smset]) st (stong B} Setz all stonzT chanclers
to B’ chameter dafinad.

17 sirnseti) stmsst (stnmegl B 3) Sats St Sve stong ] chametes
to thz given B chameter
18 serrev() stwav (stong Ly Thevalvzof string | & mversed

Table of Strings:
We also use strings files, including a pupil class names chart, a business name chart, a
position name list, etc. A string table can be shown in the list and a two-dimensional
character sequence can be shown for the whole set.
Multiple Choice Questions (MCQ)

1. What is the maximum length of a C String.?

A) 32 B) 64 C)256 D)0
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Ans: D
2. The  character is used to indicate end of string in C programming.
B) ** B) && C)1 D\
Ans: D
3. The char data type in C program occupies  byte of space in memory.
B) 1 B) 2 C)3 D) None
Ans: A
4. Function can be used to read two words at a time.
A) Gets() B) puts() C) getch() D) None
Ans: A
S. Function can be used to read two words at a time.
B) St() B)strnset() C)str() d) None
Ans: B

Fill in the Blanks:
1. are formed in C as a specific data-type sequence.

. C Programming language has a collection‘of

2
3. Strings are formed in C as a specific
4

. Which of the following is a

Short Questions:

1. Define Table of Strings?

2. Define stremp?

3. Describe strrev?

4. Explain about strrchr?
Review Questions:

1. Explain String Handling function in C Language?

2. Comparison of Two Strings with example?
Programming Exercises:

1. Write a program to Comparison of Two Strings

2. Write a program Strings Together

3. Write a program to Arithmetic Operation on Characters
4. Write a program to getchar example
5

. Write a program to Words Using Scanf Function
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Unit 11
User Defined Functions

Main goals of the Unit:
It should be complete this unit:
«» User-specified outline functions
¢ Classify user-defined function elements
< Clarify the various types of features
+» Learn the concept of recurrence
¢ Define the array process
“ Discuss the value of storage class variables, visibility and lifespan.
Introduction:
An earlier described was one of the strengths of C language functions. It’s simple to describe
and use. Up to now we have used functions in every programme we've discussed. However,
the three functions were mainly constrained, namely main, printf, and scanf. In this unit we
shall take into account in detail the following.
< How to build a function

< How to include a function in a programme

+ How two or more functions can be combined

< How they converse with each other
C functions can be divided into two-groups, namely the library and the specified functions.
Main is an example of a user defined function. It belongs to the group printf and scanf library
function. The key distinguishing feature between these two types is that we don't need library
functions to be written when a user-defined function is to be created by the one used during
programme writing. However, the specified user function can later become a part of the C
programme library. We can use other functions in the library, such as sqrt, cos, strcat etc. On
the face this is one of the strengths of the C language.
Need for User Defined Functions:
The main function in C is recognised in particular, as mentioned above. Each software must
have a principal feature representing the programme's execution. While any application that
just uses the key feature can be programmed, it creates several issues. The programme is too
broad and difficult to test, review and manage as well. It separates a module and each
variable can then be independently coded and merged into one structure. Independently
programmed sub-programmes can be understand, debugged and checked more quickly. C

applies to these parts as features.
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At various stages in the device these forms in operations or calculations also occur. For
starters, we could use a factorial number at several points in the software. We may repeat
programme definitions in such cases, where appropriate. The call and use when appropriate is
another way to build a function. It saves time and money. This separation strategy
specifically offers different benefits:

In this programming form, the theoretically high level of the overall issue is addressed first,
while the particulars of each feature at the lower level are explored later.

The length of a source programme is decreased by utilising functions at the right spot. This
feature is particularly relevant for microcomputers with a small memory space. A defective
mechanism is easy to find and separate for further examination.

Functionality can be seen for many other applications. A C programmer should expand from
what others have already achieved instead of beginning it from scratch.
A Multi-Function Program:

Functionality is a self-contained block of code that executes a particular purpose. A black box
may be used to take any details from the main software and give a value back after a function
has been created and packaged. Like the rest of the system, the operational requirements are
ambiguous. All regarding a function is understood in the programme: what is and what is. A
series known as black box functions can be configured for any C system. Take into account
the following declarations:

"oid printline(v oid})

{
Int a;

for(a=0;a<20;a++)
printf(*-");
primtl(*n");

1

The above statements collection specifies a printline feature that prints 39-character line

duration. In the following application, this function may be used:
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¢ language
¢ language
¢ language
¢ language
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¢ language
¢ language

¢ language
¢ language
¢ language
¢ language

b1 = :
1 hely 18 Vet My -F7 Pow oy AIE-F9 Conpile 19 Mo 110 e

There are two user functions described in the above programme:

The users in the above software define two functions:

main) fimetion

prittlire ) finction

The key role often starts with the implementation of the software as we know. The first
declaration of the key feature is

Prntline ()

It demonstrates that the position of the print-line must be performed. The control software is
then converted to the printer feature. After carrying out the printline feature, a 39-character
line is generated; the power is passed back to the main line.

At the moment of the call the operation can now begin. After the Printf statement is
introduced to again print the document, the controller is moved back to the printer line
feature.

This key function calls the user specified printline and the print library function twice. We
should remember that 39 times the library printf function is named.

There may be a need for some other function. She should call herself individually as well. A
"called method" may otherwise be called a feature; a feature may be named more than once.

This is perhaps one of the most significant technological functions.
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The roles that shape a complete programme do not comprise of any predestined partnerships,

precedent codes, or hierarchies, but for the starting point. The roles may be put in any

sequence. Before or after the request, a feature named may be created. All the roles you name

are also natural to conclude.

Modular Programming:

This is a technique utilised in the design and production of information systems. The concept

is that a wide-ranging programme is divided into tiny, separate programmes defined as

individually called modules. These components are specifically implemented in a system

specific context. This is essentially a separated and fragmented way of troubleshooting.

The modules are described and designed to be implemented in a hierarchical system. Module

in C corresponds to a specific feature of work.

Any modular programming features are given below:

+« Towards a module only one thing should be accomplished.

A calling element facilitates intermodal contact.

% The module can only be named by a higher level

% The models not are explicitly intertwined without a partnership named.

++ Both modules have been developed, as independent input systems with single output
control structures.

Elements of User Defined Functions:

A variety of data forms and variables have been addressed and included in our systems. The

key feature was, however, the declaration and usage of certain variables. Therefore, as every

other attribute in C systems, we may describe and use functions. Therefore, it is no wonder

that certain parallels occur in C regarding functions and variables.

+ Identifiers shall be called the names of all attributes and variable names, thus keeping

with the identifier laws.

g

The functions have forms, including variables, correlated with them

RS
4

¢ Like variables, until use of the programme names and feature types must be specified

and described.

°,

% To use a user-defined function, we must create elements relevant to functions.
Furrtion Defintion

Furction Cal

Furrtion Declaration

It is a different software module built to satisty the specifications of the application. We must

use this function in the right place in the software. This is also the calling feature. The calling
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method, or feature, is called the calling software. The method of calling. Every subsequent
purpose should be specified in the software. This is regarded as the feature declaration or
system test.

Definition of Functions:

The function specification, also known as feature implementation, shall include the following

components.

Furrtion Name

Furction Type

List of the Parameters
Local Vanahle Declaration
Furction Statements

Feturn statemettt

All six components are split into two components,

The headers are the first line of text, feature form and parameter list. The armbands function
as a compound statement is the functional body.

Function Header:

The function header consists of three sections, the function class, often called the name of the
return function, and the formal parameter list. Please notice that a semicolon is not used at the
end of the feature header.

Name and Type:

The feature class determines the form of value to return to the programme naming the option
as either float or double. C assumes that the retour form is not clearly specified. The return
form must be defined as void if the function returns nothing. Note that Void is one of the
essential C data forms. And if an integer is a reasonable programming technique, the
specification specifically codes the form returning. The value returned is the performance
generated by the function.

The feature name is a legitimate C identifier and may thus obey the same laws of definition
as other variable names in C. The name should be fitting for the purpose of the feature.
Although it must be taken care not to repeat standard library names or instructions.

Formal Parameter List:

To conduct the stated procedure the input data for the process is used. They are also called
formal parameters, since they represent the actual nature of the data. The parameter list
displays the variables from the calling device obtaining results. These parameters can also be

used to give the calling programmes values, which are later, included in our functions review.
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Parameters are often called claims. The set parameter involves commas separating and
parenthesizing variables definitions.

There is no approach to acquire values even in the calling programme. In these cases, there
are no specific function parameters. We use the vacuum keyword in these brackets to suggest

that the parameter list is null
Void prindine {void)

No input or meaning is provided to this function. This function, most compilers recognise and
do no such thing as null parentheses.

Void prindine ()

However it is a programming style to use void to show a parameter chart.

Function Body:

The functional body shall contain declarations and statements necessary to carry out the task.
The body is in braces in the following order:

°,

% Local statements defining the feature variables expected

9

0

% Statement of the task performing function

R

¢ The return statement returns the value of the evaluated function;

R

If the function does not return any value, we may remove the return comment. Remember,
however, that the form of return should be specified as void, and it is also good for the return
declaration also for void functions.

Return Values and their Types:

As stated above, a function may either return or return a calling method. If so, the declaration
of return is included. While certain values can be transferred to the function named, the
function called can return only one value per request. One of these types may be the return
declaration:

Retum;

Or

Retum expression;

The first one, the easy return, provides little value; it functions as the mechanism closing cap.
If a return is detected, the control is returned immediately to the calling method. An example

of a simple return is given as follows:
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If (error)

Fetum;

The second return sort returns the value of the expression, e.g. the expression function.
Int add{int aint b)

{

Int c;

C=a+b;

Retum {C):

¥

Returns the ¢ value arising from both a and b. The following may be merged in the two above
statements:

Return{a+b):

There could be more than one return sentence. The value returned is dependent on such
criteria. For example, this condition happens
I (a=10)

Return(0);
Ele

Return(1}:

What kind of data does a feature return? Both roles are restored by design to the data form.
But what happens if a function returns another type? When a feature header form specifier is
used as previously mentioned, we may compel a feature to return a specific data form.

When a value is retrieved, the value is immediately added to the feature type. The returned
value of functions using duplicate but return ints is reduced to an integer. For example, the

value 7 is returned only in the integer portion of the test.
Int item(v oid)

f

Retum(2.5*3.0);

}

Function Calls:

Function Calls:
If parentheses are detected, functionality may be named by simply using the function name

and the actual parameters set.
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main()

f

Int a;

e=add(2,3);
Printf{* %od'n".a);
}

If the compiler detects a feature order, the instruction is forwarded to the add () feature. The
mission will be implemented according to the description line by line and a value will be
returned when a return statement is detected. It is given one name. The following is
displayed:

The call method transmits two integer values 2 and 3.

It add(int inth)

It is for a and b allocated. The method determines the item a and b adds the outcome to the
local variable ¢ and returns the value to the header where b is allocated again. There are
numerous ways to call a role.

Function Call:

A calling feature is a postfix expression. The operator (..) is proceeding. So a function call for
an expression first checks a function call, until it is used to alter the order of precedence using
parentheses.

In a function call, the operand-is the function name and the parenthesis is determined by the
operator (..). The parameters commonly used must be contrasted to the formal parameters by
sort, order and number. The commas have some individual criteria to differentiate.

Function Declaration:

As with the variables, all features of the software must be defined before they are called. A
statement of four features

Function Type

Function Name

Parameter List

Terminating Semicolon

Category of C Functions:

In C can be called an argument or a non-argument element. This function will return the call
function with values or may not return them. Both C functions may be called by the C

software, either with arguments or without arguments.
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Such attributes may either be recovered, or cannot. Therefore, the reference functions of a
function in C:

Furction with No arguments and Mo renrn vahes

Furrtion with argmments but No refun values

Furction with No arguments bt return values

Furction with arguments and refurn vahies

Function with No arguments and No return values:

If there is no statement in the method, no data is obtained in the calling function. Likewise,
when a value is not received, the called function would not collect any data from the called
feature.

Syntax:

Function Declaration: void function{);

Function Call: Function();

Function Defination:

Void function)

{

Statements;

}

Example Program:

= Tile Bdit Search Pun Copile Debug Project Options Window Felp enter tuo values
TUNCTION.C

retu 0;
}

1
T1 Help AIE-F8 Next My AIE-F7 Prev Mg AIL-F9 Cowpile 19 Make P10 Menu

Function with arguments but No returns values:

If there are reasons for a method the calling method collects data but returns no information.
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Function Declaration: void function] int);
Function Call: Function(a);

Function Defnation:

Voil function(int a)

{

Statements;

1

Example Program:

= file Edit Search fun Compile Debug Froject Options  Window fiely enter tio nbers
N =1 10

FLlel 12Sae 10 f1-9 Copile 1 ok 116w

Function with No arguments but return values:
Often we have to construct functionality that can not contest but return a value to the calling

user. An example is getchar because it gives a symbolic integer data of a character.
Function Declaration: void function{ );

Function Call: Function():

Function Defination:

int function()

{

Statemenis;
Retum a;

1

Example Program:
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= file Wit Search fun Cowpile Debuy Project Options  Window Help

seanf (i, 4b)
return(axh);
i

1=

FiHelp ALE-T6 Nexd My AIE-F7 Pew Mg ALE-T9 Compile 19 Make 710 Yem

Function with arguments and return values:

The data is transferred from the call function (parameters) and also from the call function

(return value). Data is passed from the call function. The execution control transfers from the

call function to the parameters named function and execute a procedure, and then returns the

call function with a return value.
Function Declaration: void function] int );
Function Call: Function(a);

Function Defination:

int function(int a)

{

Statemenis;

Retum a;

]

Example Program:

© Tile it Search fun Compile Jebug
O —————ee ] K

int wil Cint o, int b)
f

freturn (ox))
)

71 Help WICTE Mext Msg 0017 Prev Msg 470 T Compile TV Make 115 Menu

enter tuo v lue
4

=26,
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Nesting of Functions in C:

Some programmers think that a role in another role is called a "Nesting element." But, in
reality, it is a lexical spreading feature rather than an embedded job. The lexical C domain is
not relevant because the compiler is unable to reach / find the correct location in internal
memory.

C is not accepted since a function in C cannot be represented in another feature in the nesting
system. We may announce a feature inside a class, but it isn't an in-between feature.

Because surrounding block's local variables cannot be accessed through nested function
definitions, only global module variables are accessible. This is achieved to stop a check of
global variables through the user. As in C, there are two nesting areas: local and global (and
moreover integrated). Nesting properties are often limited.

Recursion in C:

A chaining process takes place when a feature is simply named. Recursion is a special case
that calls a function. A quite well described recursion is as follows:

main()

i

Printf{“example of recursion'n™);

main();

1

Such a method can produce a production if it is applied:

example of reciursion

example of recursion

example of recirsion

That's an immediate end or it could carry on forever.

Another important definition of recursion is the estimation of variables for a specified

number. As seen below, the factorial of a number n is a repeated multiplication series:
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Factoral of a-a(a-1)a-2}---1.

For exanple factonal of 5= Sxb3x2x1=120
The Blowing is amethod fr evaluaing the factor no
Fadtoral(int a)

£

Int fact

Ifla=1)

Retum(1);

Ele

Faa=a*factoral(a-1);

Retum(fact);

¥

See how the recursion functions. Expect a = 3. Expect. Because the priority of a person is not

1, the argument is made.

Fact a*factorial (a-1):

It's goins to ke nn with =3, That is what is happening,
Fact=3*factorial(2):

That will be assessed. A factorial call with a=2 is the word to the right. The value below is
provided by this request.
2*factarial (1)

Once more factorial is labelled with/a=1. This time the function returns 1. In summary, the
operating sequence can:

Fact = 3* factonial (2)

=3*2*factorial (1)

—342%1

=6

In order to successively extend the same approach to subsets of the problem, recursive
functions may be used to solve problems. If you compose recursive functions, you need an if
declaration such that the feature will return without a recursive request being needed. The
role would never be performed elsewhere.

Example Program of Recursion:
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Passing Arrays to Functions:
If you want to shift one-dimensional array as a claim to a location, you can announce the
formal parameter in one of three forms, with identical results for all three declarations since
each one states that you would give the-whole point to the compiler. Multi-dimensional
arrays may also be moved along as structured parameters.

Method 1:
Renmn type finction(type name of the array])
The widely used technique is blank subscription notation[].

Method 2:
Return type finction{type name of the array{Size of the Armray])

In subscript notation] we can set the size as an option

Method 3:
Return type finction{type *name of the amay)
The concept of a pointer can also be used. We'll leamn about this in the pointer chapter.

Example Program:
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Searching and Sorting:

One of the most difficult activities is the quest and selection of collections. The list is scanned
using two approaches: linear or sequential quest and binary scan. Any array variable is
monitored before a match is identified in a linear quest. The following is a sample function
that scans the array for a single object and returns the array location if it has not been located
or -1 return. The data in the collection is scanned for binary purposes and before the right
match is found the core of the contract collection is verified.

Sorting the Data:

There can be three types of arrays: sorting, sorting and bubble form. The scan, as you can see,
requires one loop for each array and each tab, sorting includes looping, and the array is
crossed by n-1.

The first place in the list starts with the selection process. In the first run through the
sequence, we find the smallest weight. We change the value at the first location of the list
with the lowest value, whichever is corresponding to the newly discovered value.

Here is an example of sorting type: when the insertion is written, you first have one object, so
you take a new component, and then you order the two items in addition. Then you take a
new object and add the three items to each other.

Soring your hands on the bottom is like arranging a card box. The bigger object, the less, the
wider, the greater, the greater and the N-1. You exchange neighbours in a sort of circle.

Passing Strings to Functions:
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Character arrays can be stored in C, but the guidelines for basic array operations are
somewhat close.
Basic Rules:

% The strings to be moved must be considered a structured statement in order to

describe the method.
Void displav{char item name[])

The prototype functionality may illustrate that the statement is a string. The prototype can be
described above as a function.
Void display (char sw[]):

A call method requires a string list name without subscribers as its individual arguments.
Panel (names); where the properly defined string sequence is names in the calling method
The Scope, Visibility and lifetime of variables:

C factors vary as to actions from the ones’'of most other languages. The importance of the
software, for example, persists with the simple application as a whole. That's not really the
case in C. All depends on the storage class that a variable will carry.

In addition to providing a data form in C, all variables often have a storage form. The
following vector management groups are the most significant features.

Local Variables

Global Variables

Static Variables

Register Variables

We may briefly address the scale, functionality and reliability of each of the above variables.
The number of variables specifies the software area under which variable can be used.
Longevity is that an attribute holds a defined meaning in a software execution to specifically
affect its utility. Longevity implies longevity. Visibility requires the accessibility of a
memory element.

Depending on the position of their announcement, the factors can also be generally defined
internally and externally. In a specified method, external variables are stated and outside a
system, external variables are declared. It is essential to understand the definition and utility

of the storage groups in order to construct efficient multi-function structures.
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Automatic Variables:

For-specified variable feature or row, this is the default storage class. Therefore, when
writing C language applications, the auto keyword is seldom used. Auto variables may be
accessed only inside the specified block / feature and beyond it (defining its range). This will
naturally be accessed in nested blocks of the auto variable block / function. But the
description of the points given here showing the precise place of the memory in which the
variables exist also indicates that they can be located beyond their domain. If declared, a
waste attribute is allocated by design.

External Variables:

External storage class tells us that the variable is listed somewhere and not in the same used
unit. The value in another block is currently delegated and it may be changed / overwritten in
another row. Therefore, an external variable is nothing more than a national, lawful value
variable loaded for other applications. It can be found in any feature / unit. Moreover, the
"remote" keyword in every feature / block prior to statement / definition may be used to
construct an additional standard global variable. This simply implies that a new variable is
not initialised but just the existing one used / accessed. The key objective is to reach two
separate files that are part of wide software by utilising external variables.

Static Variables:

This class is used to define static variables that are normally found in C language in software
writing. Static variables hold their importance even though they are out of control. Therefore,
in the final context, static variables maintain their value. We should then conclude that the
programme only operates once and until the completion. Any fresh experiences would be
transferred and they are not declared. The access of their specific function is local. External
static variables may be accomplished in any section of the method. Null is the 0 value of the
programmer.

Register Variables:

The registry variables reported with the same output as the auto variable. The only difference
is that the programmer wants to store certain variables in the microprocessor register when a
free register is available. The register variables are also easier to use than those placed in
memory at application runtime. If no free register is open, it is preserved in the memory only.
In general, only a few variables reached very frequently in this application are defined by the
register keyword that increases the software runtime. One fascinating and significant aspect is

that no references can be used to access the register variable key.
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Multi File Programs:
We also hitherto presumed that all functions are specified in a single file. However, in the
real-life programming world more than one file source may be compiled separately and later
linked to shape executable object code. It's really good because improvements in a specific
file don't impact any files because you have to recompile the entire software.
Multiple source files can share a variable if the variable is considered external. Variables
exchanged with two or more files are global variables, but they have to be specified correctly
in one file and specifically described in other files with different variables.
Multiple Choice Questions (MCQ)

1. A function calling itself is renamed.

A) Auto B) Self C) Static D) Recursive
Ans: D

2. How many C function values will a time return

A) 0 B)1 C)2 D)3
Ans: B

3. What are the C language function categories

A) Library Functions B) User Defined Functions  C) Both D) None
Ans: C

4. Function can return structure in C

A) True B) False C) Standard D) None
Ans: A

5. The default parameter passing mechanism is

A) Result B) Call by Reference C) Call by Value d) None
Ans: C
Fill in the Blanks:

1. Block of statements is known as

. Function can return structure in C

2
3. All functions are specified in a
4

. The registry variables reported with the same output as the

Short Questions:
1. Define Register Variables?
2. Define Global Variables?
3. Describe Multi File Programs?
4

. Explain about External Variables?
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Review Questions:

1.
2.

Explain passing array techniques with example?

Explain Recursion in C language?

Programming Exercises:

1.

ok wN

Write a program to show the simple structure of a function
Write a program to swap three numbers using function

Write a program to print all perfect numbers in given range
Write a program to find cube of any number using function

Write a program to check whether a number is even or odd using function.
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Unit 12

Structure and Unions
Main Goals of the Unit:
It should be complete this unit:
¢ I'll demonstrate how a device uses programmes
+ Explain how to control configuration and participant variables
+ Install Applications and arrays
¢ Hierarchical processes, architectures and functions are seen
« Determine how organisations and groups differ in their management methods
Introduction:
In addition, data artefacts in the same type including int or float are obtained for arrays. We
should not however be able to use a collection of different types of data sets with a common
name. Fortunately, the method of packing system of various type C is supported by a system
build shape known as structures. A structure is a multifaceted way of processing logically
connected posts of data. For example a number of attributes such as employee name,
employee identification and compensation are reflected.
Structures appear to be more efficient at organising complex data. It's a positive word we'd
still use in planning our programme. This unit discusses the study of frameworks and
implementations for software development. There is also a related word, called unions.
Defining a Structure:
A structure is a collection of elements in C's programming language with different types of
knowledge. The framework is used to construct a user-determined data form in C language
programming. A user-defined data form specification is often referred to as a "User-defined
data sort" in C.
In other words, a structure is an arrangement of non-homogeneous components. The
framework helps one to describe different categories of data known as user-defined data,
which involve various values. The description of the formal framework is the following:
Structure is a category of many entity types that act as a user-determined data form in C with
the same name.
Structures are commonly used for representing a database of ¢ programming. Structures
facilitate mixing data types with category components. The concrete components are called
concrete components.

Memory Allocation of Structure:
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When constructs are used in ¢ programming language, the memory does not allocate
structured definitions. The memory is delegated to build a certain configuration attribute. As
long as a configuration vector is established no memory can be reserved. The processing
capacity assigned to the systemic members is proportional to the cumulative amount of
memory available.

Arrays vs Structures:

Structures and arrays are also recognised as structured data forms because they enable one to
view and modify data easily. However, there are a number of related areas:

An array is an array with the same data unit type. The framework may have different product
forms. An array is a generalised data form while an array is a particular programmer.

An array is like a built-in data form. What we are going to do is announce and use an entity
list. First, in the case of a system previously specified and used variables of this type, we need
to build and declare data structures.

Creating Structure Variables:

To build a ¢ structure we use the keyword "template." We use the following syntax to
construct structures in ¢ programming language.

Stuet <structre name>

{
Data type member];

Data type memberl, member3 ;

This is an overview of how a student keeping organisation has been formed.
Example:

soruct employes

{

char employee name [20];
itt emplovee id:

float emplovee salary:

b

Structure variables are created and used:
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In ¢ programming language there are two methods of building structural variables. We can
also create a structure variable when describing a structure and use a structure keyword after
a structure has been constructed.
We access the structural members through a structure variable by the pointer operator (). And
take the following sample code:

Structure Example program:

==
FiHelp 119 Next Mg ALt-T7 Prev Mg ALt-T9 Comple ]S

Type Defined Structures:
The C language programming includes a keyword named typedef, for which you can mark a

new form. This is an example of a single message BYTE term description

tvpedef unsigned char BYTE;

The BYTE Marker may be used as an abbreviation depending on the definition for the

unsigned char type.
BYTE alal;

By convention letters in the uppercase, the user can note that the style names are merely a

symbolic abbreviation.

tyvpedef unsigned char byte;

You may also name the defined data types of your user with typedef. For e.g, by using a
structure typedef you can create a new data type and use it directly to identify variables of

structure.
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Typedef Example program:
= Rile Edit Search Fun Cowpile Debug Project Options Window Help

TYPEDEF .C

Accessing Structure Members:

The members in the method are able to view and delegate beliefs in a range of ways. As
described above, the representatives themselves are not variables. They should be added to
the framework variables to allow them usable participants. For starters, the title of the word
does not imply the title of the term in book3. A partnership between a participant and a
variable is defined with a component operator. Often referred to as dot operator or time
operator, for instance.

Bookl.price

is a vector book pricel and can be interpreted like any other generic value. Here is the worth
to be offered to book membersl.

Accessing Structure Member Example Program:
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clrscr();
printf(
printf (

printf (

al.car
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Structure Initialization:
The memory for the uninitialized variable is not reserved when defining a configuration. We

may start structure variable in various ways, let-us-speak about a familiar structure example.
M ethod 1:

Struct emplovee

{

Char employee_name[30];

Imt id;

Float salary;

i
Empl={"mayan”,75,87.98};

The definition has been defined in the above snippet and the variable after declaration has
been initialised.

Empl={“mayan”,7:

7.98};

This is the code that is used in C programming to launch the variable structure
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Method 2:

Stuct emplovee

{

Char enployee_name[30];

Int id;

Float salary;

b

Empl={"myan”".75.87.98};
Emp2={*varshini".85.97 96}
In this case, two structure variables were mentioned above code. We initialised two variables
after the variable statement.
Empl={“nayan”,75.8798};
Empl={*“varshini” 85,97.96};
M ethod 3:

Struet item

{

Int pricel;
Int pricel;
Int price3;

} pricel={05};

Although three structural components remain, only one is initialised, although two others are

initialised by none. If there are other variables of the data form, their first values are

Data Type | Defaudt vahie if not intialized

Lete zer 0
float 0.00
Char Null

The system memory is not reserved if we designate a configuration. i.e., until the sentence

below is written, we must start a machine variable to add storage to the device.

Copying and Comparing structure varables:

Two variables may be replicated as normal in the same structure type. The foregoing
definitions shall occur if Object] and Object2 belong to the same class.

Ohjectl=object2;

Ohbject?=chjectl;

In the event of structural variables contrasts, we can evaluate human participants. C doesn't

include logic functions of structure variables.



167 |

Objectl==object?;

Ohbjectl!=chject;

Statement is not authorised.

Operations on Individual Members:

Here you can figure out how structural variables should work. A systemic operation will
basically be done here. It shall be allocated to the task. Other stacking procedures, such as
equivalent controls or other, are not eligible.

Operations on Individual Member Example Program:

= File dit Search Fun Cowpile Debug Project Options  Vindow Felp
Smmm— 17 11}

i
int main()

{

struct point ol

11— ?
Fifelp A1E-16 Nect Moy A16-T7 Heew My 416-19 Comple 19 Meke 710 hema

Arrays of Structures:

Structures in C Programming are helpful in structurally arranging the data for grouping
various categories of data. Arrays are used to obtain the same data form values. We will
provide you a realistic description in this article of the spectrum of structures in the C
definition.

For e.g, we store information about the employee, such as name, Email, age, address and
salary. We normally group them as an employee organisation with the above participants.
The framework variable may be generated to view or change the framework members. A
organisation with ten or hundred employees, how are 100 employees? In C-Programming the
above issue can be conveniently overcome by the combination of two large C structural
arrays. We are trying to create our employees' system. Then, instead of generating the list, we

build the layout attribute.
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Declaring C Array of Structures:

Let me announce a series of configurations at the beginning of the method in C
Struct student

£

Int id;

Char name [30];

Int marks;

1

Students[2]={{01,"Mahesh”,76}{02,"N aresh”,87}};

The student framework is structured to store student information such as age, name and
identity markings. We only generated a number of student variable structures [2] (size2)
throughout the statement process. The values for both students were initialised by each
member of the system.

Declaration of C array of main() function structures:

Struct student

{

Int id;

Char name[30];

Int marks;

b

Create the student structre variable within the mam { } firction  stuct Studenr Studeres[2];
Studerts[2] = {{23. "Swresh”. 23000}, 24, "Ditorial”, 283000} }:

Arrays within Structures:

% A configuration may be as ordinary as int float members. Members of list

*» We should define an array if we wish to store several values inside the framework.

#» The arrangement can include as many array members as we need.

< Syntax for defining an array inside a framework is no different from the traditional
syntax. The only difference is the declared interior structure.

+ Imagine the following example to store student records, in which we have a set of
marks that enable us to store and show marks of six subjects on the computer.

« The looping framework must be used because we have to store marks for six subjects,
but does not refer to a single sequence of dimensional characters.

Purpose of an array within Structure:

You may select a table within the framework where the string value is held. The List is also

capable to save the same data sort as the name goes under the object form alone.
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Structure within Structures:

C offers us the challenge of nesting an individual framework inside a collective framework
that produces complex data forms. For e.g, we would also need to store the address of a
person in a database. You might have sub sections such as lane, location, and status and pin
code for the address of the attribute. To register the address of the employee, the employee 's
address must be placed in a different database and the company address incorporated into the

employee's file. Take into account the following strategy.

Structure within Structures Example Program:
= File Hdit Search Run Compile Debug Project [Options Window Help

printing the student data
sadguna

.toun, dstd. add . pinco .add. phone);

)i

td.add. pincode

This can be done to build the arrangement.

By Separate Structure

In multiple systems, two structures are formed and the capture is that the dependent
framework needs to be worked as a component of the main structure.

By Embedded Structure

For the architecture within the framework, the built-in layout in C is used. This method
decreases the total amount of lines of code but for a variety of data structures it is not feasible
to use it.

Structures and Functions:

The C programming facilitates the propagation of frameworks as feature parameters. Please
refer to the functions of the C article before reading this post. You may understand the

meaning of the function.
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Three functions may be translated to the structures C:

Transfer each entity as a system function argument. It is equivalent to the transfer of
universal principles as claims. And if it's trivial to introduce, we are not complaining with a
system's size becoming a little greater. Five Consider as a product in the whole structure.

The framework address can even be modified (pass by reference).

The explanations below demonstrate how processes operate in C through meaning and
contrast.

Drag and drop the framework to C meaning.

The modifications made to the variable members of the system inside the feature would not
represent the original members as the attribute is moved on to another class.

Structures and functions are needed for this C, consumer, student name, first year mark and
programme of second year marks. This curriculum explores whether the recipient is entitled
to a scholarship by the application of certain principles.

For the distinction between the passes and the relative transfers, see Call by Value and Call
by relation. We would address the second and third methods here.

Call by Value:

Call for C is the most convenient way to access functions. The values of the variables listed
were transferred as parameters via this process. If the words are conveyed.

The converter actually renders the original value copy or replicate and transfers the replica
values on to the feature rather than the‘original values. Therefore, the original values cannot
be interpreted by modifications made to variable values within a function. Take an illustration
to grasp the C sense call better the consumer will insert 2 integer values for this application.
Then, we move these values to a separate feature for certain measurements through value
method with a call C.

Call By Value Example Program:

- Tile fdit Jearch Fun Compile Jebug Irojec
—————————— (ALLBW.C

(int,int);

and ¢=50
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Call by Reference:

In this C request, the reference method in the functional parameters transmitted the address of
the defined variables. In addition, the feature accesses the address of the initial value when
the vector address is passed to the application (domain reference). Any adjustment in the
variables values in the equation would result in modifying the original values. Plea