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UNIT-I 

INTRODUCTION 

The literal meaning of computer is a device that can calculate. However, modern computers can do 
a lot more than calculate. Computer is an electronic device that receives input, stores or processes 
the input as per user instructions and provides output in desired format. 

Computer is an electronic device that is designed to work with Information. The term computer is 
derived from the Latin term ‘computare’, this means to calculate or programmable machine. 
Computer can not do anything without a Program. It represents the decimal numbers through a 
string of binary digits. The Word 'Computer' usually refers to the Center Processor Unit plus Internal 
memory. 

Charles Babbage is called the "Grand Father" of the computer. The First mechanical computer 
designed by Charles Babbage was called Analytical Engine. It uses read-only memory in the form of 
punch cards. 

Computer is an advanced electronic device that takes raw data as input from the user and processes 
these data under the control of set of instructions (called program) and gives the result (output) and 
saves output for the future use. It can process both numerical and non-numerical (arithmetic and 
logical) calculations. 

  

Input (Data): 

Input is the raw information entered into a computer from the input devices. It is the collection of 
letters, numbers, images etc.  

Process:   
Process is the operation of data as per given instruction. It is totally internal process of the computer 
system. 

Output: 
Output is the processed data given by computer after data processing. Output is also called as 
Result. We can save these results in the storage devices for the future use. 

http://ecomputernotes.com/fundamental/information-technology/what-do-you-mean-by-data-and-information
http://ecomputernotes.com/fundamental/input-output-and-memory/list-various-input-and-output-devices
http://ecomputernotes.com/fundamental/input-output-and-memory/explain-secondary-storage-devices
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Classification of Computers 
Computers differ based on their data processing abilities. They are classified according to purpose, data 

handling and functionality. 

According to purpose, computers are either general purpose or specific purpose. General purpose computers 

are designed to perform a range of tasks. They have the ability to store numerous programs, but lack in speed 

and efficiency. Specific purpose computers are designed to handle a specific problem or to perform a specific 

task. A set of instructions is built into the machine.  

According to data handling, computers are analog, digital or hybrid. Analog computers work on the principle 

of measuring, in which the measurements obtained are translated into data. Modern analog computers usually 

employ electrical parameters, such as voltages, resistances or currents, to represent the quantities being 

manipulated. Such computers do not deal directly with the numbers. They measure continuous physical 

magnitudes. Digital computers are those that operate with information, numerical or otherwise, represented in a 

digital form. Such computers process data into a digital value (in 0s and 1s). They give the results with more 

accuracy and at a faster rate. Hybrid computers incorporate the measuring feature of an analog computer and 

counting feature of a digital computer. For computational purposes, these computers use analog components 

and for storage, digital memories are used. 

According to functionality, Type of computers are classified as :  

Analog Computer  

 An analog computer (spelt analogue in British English) is a form of computer that uses continuous physical 

phenomena such as electrical, mechanical, or hydraulic quantities to model the problem being solved.  

Digital Computer 

 A computer that performs calculations and logical operations with quantities represented as digits, usually in 

the binary number system 

Hybrid Computer (Analog + Digital) 

 A combination of computers those are capable of inputting and outputting in both digital and analog signals. A 

hybrid computer system setup offers a cost effective method of performing complex simulations. 

 On the basis of Size: Type of Computer 

Super Computer   

The fastest and most powerful type of computer Supercomputers are very expensive and are employed for 

specialized applications that require immense amounts of mathematical calculations. For example, weather 

forecasting requires a supercomputer. Other uses of supercomputers include animated graphics, fluid dynamic 

calculations, nuclear energy research, and petroleum exploration. 
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The difference between a supercomputer and a mainframe is that a supercomputer channels all its power into 

executing a few programs as fast as possible, whereas a mainframe uses its power to execute many programs 

concurrently.  

Mainframe Computer 

A very large and expensive computer capable of supporting hundreds, or even thousands, of users 

simultaneously. In the hierarchy that starts with a simple microprocessor (in watches, for example) at the 

bottom and moves to supercomputers at the top, mainframes are just below supercomputers. In some ways, 

mainframes are more powerful than supercomputers because they support more simultaneous programs. But 

supercomputers can execute a single program faster than a mainframe.  

Mini Computer  

A midsized computer. In size and power, minicomputers lie between workstations and mainframes. In the past 

decade, the distinction between large minicomputers and small mainframes has blurred, however, as has the 

distinction between small minicomputers and workstations. But in general, a minicomputer is a multiprocessing 

system capable of supporting from 4 to about 200 users simultaneously. 

Micro Computer or Personal Computer 

➢ Desktop Computer: a personal or micro-mini computer sufficient to fit on a desk. 

➢ Laptop Computer: a portable computer complete with an integrated screen and keyboard. It is generally 

smaller in size than a desktop computer and larger than a notebook computer. 

➢ Palmtop Computer/Digital Diary /Notebook /PDAs: a hand-sized computer. Palmtops have no keyboard 

but the screen serves both as an input and output device. 

Workstations 

A terminal or desktop computer in a network. In this context, workstation is just a generic term for a user's 

machine (client machine) in contrast to a "server" or "mainframe." 

Anatomy of Computer 

A computer can accept input, process or store data, and produce output according to a set of instructions which 

are fed into it. A computer system can be divided into two components which are responsible for providing the 

mechanisms to input and output data, to manipulate and process data, and to electronically control the various 

input, output, and their storage. They are known as hardware and software. The hardware is the tangible parts 

of the computer. Whereas, the software is the intangible set of instructions that control the hardware and make it 

perform specific tasks. Without software, a computer is effectively useless. 

1.  Hardware 

Hardware is the physical components of a computer that includes all mechanical, electrical, electronic and 

magnetic parts attached to it. A computer consists of the following major hardware components: 



 BSC(CS) I SEM – PROGRAMING IN C 

 

K LAXMI NARAYANA (MTech , MCA)  Page 4 
 

➢  Input and output devices 

➢  Central processing unit (CPU) 

➢  Memory unit and storage devices 

➢  Interface unit 

Input devices 

The data and instructions are typed, submitted, or transmitted to a computer through input devices. Input 

devices are electronic or electro-mechanical equipment that provide a means of communicating with the 

computer system for feeding input data and instructions. Most common input devices are briefly described 

below. 

Keyboard Keyboard is like a type-writer. A keyboard, normally, consists of 104 keys. These keys are classified 

into different categories which are briefly described below. 

Mouse A mouse is the pointing device attached to a computer. It is used to move the cursor around the screen 

and to point to an object (such as icon, menu, command button etc.) 

Scanner A scanner is a device that captures pictures or documents so that they can be stored in storage devices. 

Output devices 

Output devices mirror the input data, or show the output results of the operations on the input data or print the 

data. The most common output device is monitor or visual display unit. The printer is used to print the result. 

A hard copy refers to a printout showing the information. On the other hand soft copy means information 

stored on a storage device. 

Monitor Computer display devices are commonly known as Visual Display Unit (VDU) or monitor. It operates 

on a principle similar to that of a normal television set. Various technologies have been used for computer 

monitors. 

Printer The printer is a device that prints any data, report, document, picture, diagrams, etc. 

Central processing unit (CPU)  

Central Processing Unit or CPU can be thought of as the brain of the computer. Most of the processing takes 

place in CPU. During processing, it locates and executes the program instructions. It also fetches data from 

memory and input/output devices and sends data back. 

Registers These are high-speed storage devices. In most CPUs, some registers are reserved for special 

purposes. For example, the Instruction Register (IR) holds the current instruction being executed.  

Arithmetic logic unit (ALU) It is the part of the CPU that performs arithmetic operations, such as addition and 

subtraction as well as logical operations, such as comparing two numbers to see if they are the equal or greater 

or less. 
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Control unit (CU) The control unit coordinates the processing by controlling the transfer of data and 

instructions between main memory and the registers in the CPU. It also coordinates the execution of the 

arithmetic logic unit (ALU) to perform operations on data stored in particular registers. 

Memory unit  

Components such as the input device, output device, and CPU are not sufficient for the working of a computer. 

Primary memory Primary memory is the area where data and programs are stored while the program is being 

executed along with the data. This memory space, also known as main memory, forms the working area of the 

program. 

Secondary memory Secondary memory provides large, non-volatile, and inexpensive storage for programs and 

data. However, the access time in secondary memory is much larger than in primary memory. 

Unit of memory 

 The smallest block of memory is considered to be a byte, which comprises eight bits. The total memory space 

is measured in terms of bytes. Thus, the unit of memory is a byte. 

➢ Kilobyte (KB) = 1024 bytes 

➢ Megabyte (MB) = 1024 Kilobytes 

➢ Gigabyte (GB) = 1024 Megabytes 

➢ Terabyte (TB) = 1024 Gigabytes 

➢ Petabyte (PB) = 1024 Terabytes 

➢ Exabyte (EB) = 1024 Petabytes 

➢ Zettabyte (ZB) = 1024 Exabytes 

➢ Yottabyte (YB) = 1024 Zettabytes 

Motherboard 

All the components in the computer system are mounted and connected together by an electronic circuit board 

called motherboard or main board. To make all these things work together the motherboard provides some 

kind of physical connection among them. 

2.  Software 

Software provides the instructions that tell the hardware exactly what is to be performed and in what order. 

This set of instructions is sequenced and organized in a computer program. Software is generally categorized 

as system software or application software or utility software. 

System software 

System software is designed to facilitate and coordinate the use of the computer by making hardware 

operational. It interacts with the computer system at low level. Examples of such software include language 

translator, operating system, loader, linker, etc. 
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Application software 

Application software is designed to perform specific usages of the users. Microsoft Word, Microsoft Excel, 

Microsoft Power Point, Microsoft Access, Page Maker, Coral Draw, Photoshop, Tally etc.  

Memory Hierarchy  

In the Computer System Design, Memory Hierarchy is an enhancement to organize the memory such that it can 

minimize the access time. The Memory Hierarchy was developed based on a program behavior known as 

locality of references.The figure below clearly demonstrates the different levels of memory hierarchy : 

 

 

This Memory Hierarchy Design is divided into 2 main types: 

1. External Memory or Secondary Memory – 

Comprising of Magnetic Disk, Optical Disk, Magnetic Tape i.e. peripheral storage devices which are 

accessible by the processor via I/O Module. 

2. Internal Memory or Primary Memory – 

Comprising of Main Memory, Cache Memory & CPU registers. This is directly accessible by the 

processor. 

 

We can infer the following characteristics of Memory Hierarchy Design from above figure: 
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1. Capacity: 

It is the global volume of information the memory can store. As we move from top to bottom in the 

Hierarchy, the capacity increases. 

2. Access Time: 

It is the time interval between the read/write request and the availability of the data. As we move from top 

to bottom in the Hierarchy, the access time increases. 

3. Performance: 

Earlier when the computer system was designed without Memory Hierarchy design, the speed gap 

increases between the CPU registers and Main Memory due to large difference in access time. This results 

in lower performance of the system and thus, enhancement was required. This enhancement was made in 

the form of Memory Hierarchy Design because of which the performance of the system increases. One of 

the most significant ways to increase system performance is minimizing how far down the memory 

hierarchy one has to go to manipulate data. 

4. Cost per bit: 

As we move from bottom to top in the Hierarchy, the cost per bit increases i.e. Internal Memory is costlier 

than External Memory. 

 

Introduction of Operating System 

An operating system acts as an intermediary between the user of a computer and computer hardware. The 

purpose of an operating system is to provide an environment in which a user can execute programs in a 

convenient and efficient manner. 

An operating system is a software that manages the computer hardware. The hardware must provide appropriate 

mechanisms to ensure the correct operation of the computer system and to prevent user programs from 

interfering with the proper operation of the system. 

Operating System – Definition: 

• An operating system is a program that controls the execution of application programs and acts as an 

interface between the user of a computer and the computer hardware. 

• A more common definition is that the operating system is the one program running at all times on the 

computer (usually called the kernel), with all else being application programs. 

• An operating system is concerned with the allocation of resources and services, such as memory, 

processors, devices, and information. The operating system correspondingly includes programs to manage 

these resources, such as a traffic controller, a scheduler, memory management module, I/O programs, and a 

file system. 

 

testing and introduction of new system functions without at the same time interfering with service. 

Every general-purpose computer consists of the hardware, operating system, system programs, and application 

programs. The hardware consists of memory, CPU, ALU, and I/O devices, peripheral device, and storage 

device. System program consists of compilers, loaders, editors, OS, etc. The application program consists of 

business programs, database programs. 

Every computer must have an operating system to run other programs. The operating system coordinates the use 

of the hardware among the various system programs and application programs for various users. It simply 

provides an environment within which other programs can do useful work. 
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The Operating system must support the following tasks. The task are: 

1. Provides the facilities to create, modification of programs and data files using an editor. 

2. Access to the compiler for translating the user program from high level language to machine language. 

3. Provide a loader program to move the compiled program code to the computer’s memory for execution. 

4. Provide routines that handle the details of I/O programming. 
 

Generation of Programming Languages 

There are five generation of Programming languages.They are: 

First Generation Languages : These are low-level languages like machine language. 

Second Generation Languages : These are low-level assembly languages used in kernels and hardware drives. 

Third Generation Languages : These are high-level languages like C, C++, Java, Visual Basic and JavaScript. 

Fourth Generation Languages : These are languages that consist of statements that are similar to statements in 

the human language. These are used mainly in database programming and scripting. Example of these 

languages include Perl, Python, Ruby, SQL, MatLab(MatrixLaboratory). 

Fifth Generation Languages : These are the programming languages that have visual tools to develop a 

program. Examples of fifth generation language include Mercury, OPS5, and Prolog. 

The first two generations are called low level languages. The next three generations are called high level 

languages. 

 

 

Classification of programming languages: 

All the computer programming languages are broadly classified into the following; 

➢ Machine level Language 

➢ Assembly level Language 

➢ High-level Language 

Machine level languages (First Generation of programming language): 

It’s the lowest level and named as first generation of programming language. Machine level language consist 

only two condition i.e. either true (1) or false (0); this type of language known as binary language. A computer 
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system could understand only binary language i.e. all the instruction feed into the computer system must be in 

the form of 0 or 1. Machine level languages are very tough to understand by the humans. 

Assembly level languages (Second Generation programming language): 

It’s a middle level and named as second generation programming language. It contains the same instruction as 

machine level language, but the instructions and the variables have specific name or called commands instead 

of being just binary numbers. It also uses symbols to describe field of instructions. 

 High-level language (Third Generation): 

High level language is the upper level language and also known as third generation programming language. It 

does consider as high level because, which language comes under this category are closer to human languages. 

Hence this is highly understood programming language by human. There have many examples of high level 

languages such as, FORTRAN, Pascal, C, C++, JAVA, ADA, COBOL, LISP, Prolog etc. 

Compiling, Interpreting, Loading, Linking of a Program 

Compiling a C program is a multi-stage process. At an overview level, the process can be split into 

four separate stages: Preprocessing, compilation, assembly, and linking. 

Preprocessing 

The first stage of compilation is called preprocessing. In this stage, lines starting with a # character 

are interpreted by the preprocessor as preprocessor commands. These commands form a simple 

macro language with its own syntax and semantics. This language is used to reduce repetition in 

source code by providing functionality to inline files, define macros, and to conditionally omit 

code. 

Compilation 

The second stage of compilation is confusingly enough called compilation. In this stage, the 

preprocessed code is translated to assembly instructions specific to the target processor 

architecture. These form an intermediate human readable language. 

The existence of this step allows for C code to contain inline assembly instructions and for different 

assemblers to be used. 
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Assembly 

During this stage, an assembler is used to translate the assembly instructions to object code. The 

output consists of actual instructions to be run by the target processor. 

Linking 

The object code generated in the assembly stage is composed of machine instructions that the 

processor understands but some pieces of the program are out of order or missing. To produce an 

executable program, the existing pieces have to be rearranged and the missing ones filled in. This 

process is called linking. 

ALGORITHM 

An Alogorithm is 

➢ Step by step procedure for solving any problem is known as algorithm. 

➢ An algorithm is a finite set of instructions that, if followed, accomplishes a particular task. 

➢ An algorithm is a sequence of computational steps that transform the input into a valuable or required 

output. 

➢ Any special method of solving a certain kind of problem is known as algorithm. 

Different Ways of Stating Algorithms 

There are three ways to represent algorithm 

➢ Step form 

➢ Pseudocode 

➢ Flow chart 

Step form: This form of algorithm is the simplest and consists of a sequence of numbered steps or points. 

Pseudo code: It’s simply an implementation of an algorithm in the form of annotations and informative text 

written in plain English. It has no syntax like any of the programming language and thus can’t be compiled or 

interpreted by the computer. 

Flowchart: A flowchart is the graphical or pictorial representation of an algorithm with the help of different 

symbols, shapes and arrows in order to demonstrate a process or a program. With algorithms, we can easily 

understand a program. The main purpose of a flowchart is to analyze different processes. Several standard 

graphics are applied in a flowchart 

▪ Terminal Box - Start / End 
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▪ Input / Output 

 

▪ Process / Instruction 

 

▪ Decision 

 

▪ Connector / Arrow 

 

The graphics above represent different part of a flowchart. The process in a flowchart can be expressed 

through boxes and arrows with different sizes and colors.  

Example 1: Print 1 to 20: 

Algorithm: 

Step 1: Initialize X as 0, 

Step 2: Increment X by 1, 

Step 3: Print X, 

Step 4: If X is less than 20 then go back to step 2. 
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Flowchart: 

  

Strategies to develop an Algorithm 

Not all procedures can be called an algorithm. An algorithm should have the following characteristics − 

• Unambiguous − Algorithm should be clear and unambiguous. Each of its steps (or phases), and their 

inputs/outputs should be clear and must lead to only one meaning. 

• Input − An algorithm should have 0 or more well-defined inputs. 

• Output − An algorithm should have 1 or more well-defined outputs, and should match the desired 

output. 

• Finiteness − Algorithms must terminate after a finite number of steps. 

• Feasibility − Should be feasible with the available resources. 

• Independent − An algorithm should have step-by-step directions, which should be independent of any 

programming code. 

Overview Of C 

C is a programming language developed at AT & T’s Bell Laboratories of USA in 1972. It was designed and 

written by a man named Dennis Ritchie. In the late seventies .C began to replace the more familiar languages of 

that time like ALGOL, etc 

 

ANSI C standard emerged in the early 1980s. 
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Major parts of popular operating systems like Windows, UNIX, Linux is still written in C. This is because even 

today when it comes to performance (speed of execution) nothing beats C. Moreover, if one is to extend the 

operating system to work with new devices one needs to write device driver programs. These programs are 

exclusively written in C. C seems so popular is because it is reliable, simple and easy to use. often heard today 

is – “C has been already superceded by languages like C++, C# and Java. 

Basics of c 

There is a close analogy between learning English language and learning C language. The classical method of 

learning English is to first learn the alphabets used in the language, then learn to combine these alphabets to 

form words, which in turn are combined to form sentences and sentences are combined to form paragraphs. 

Learning C is similar and easier. Instead of straight-away learning how to write programs, we must first know 

what alphabets, numbers and special symbols are used in C, then how using them constants, variables and 

keywords are constructed, and finally how are these combined to form an instruction. A group of instructions 

would be combined later on to form a program. So 

 
a computer program is just a collection of the instructions necessary to solve a specific problem. The basic 

operations of a computer system form what is known as the computer’s instruction set. And the approach or 

method that is used to solve the problem is known as an algorithm. 

 

So for as programming language concern these are of two types. 

1) Low level language 

2) High level language 

 

Low level language: 

 
Low level languages are machine level and assembly level language. In machine level language computer only 

understand digital numbers i.e. in the form of 0 and 1. So, instruction given to the computer is in the form 

binary digit, which is difficult to implement instruction in binary code. This type of program is not portable, 

difficult to maintain and also error prone. The assembly language is on 



 BSC(CS) I SEM – PROGRAMING IN C 

 

K LAXMI NARAYANA (MTech , MCA)  Page 14 
 

other hand modified version of machine level language. Where instructions are given in English like word as 

ADD, SUM, MOV etc. It is easy to write and understand but not understand by the machine. So the translator 

used here is assembler to translate into machine level. Although language is bit easier, programmer has to 

know low level details related to low level language. In the 

assembly level language the data are stored in the computer register, which varies 

for different computer. Hence it is not portable. 

 

High level language: 

 
These languages are machine independent, means it is portable. The language in this category is Pascal, Cobol, 

Fortran etc. High level languages are understood by the machine. So it need to translate by the translator into 

machine level. A translator is software which is used to translate high level language as well as low level 

language in to machine level language. 

 

Three types of translator are there: 

 

Compiler 

Interpreter 

Assembler 

 
Compiler and interpreter are used to convert the high level language into machine level language. The program 

written in high level language is known as source program and the corresponding machine level language 

program is called as object program. Both compiler and interpreter perform the same task but there working is 

different. Compiler read the program at-a-time and searches the error and lists them. If the program is error free 

then it is converted into object program. When program size is large then compiler is preferred. Whereas 

interpreter read only one line of the source code and convert it to object code. If it check error, statement by 

statement and hence of take more time. 

 
Structure of C Language program 
 

1 ) Comment line 

2) Preprocessor directive 

3 ) Global variable declaration 

4) main function( ) 

{ 

Local variables; 

Statements; 

} 

User defined function 

} 

} 
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Comment line 
It indicates the purpose of the program. It is represented as  

/*……………………………..*/ 

Comment line is used for increasing the readability of the program. It is useful in explaining the program and 

generally used for documentation. It is enclosed within the decimeters. Comment line can be single or multiple 

line but should not be nested. It can be anywhere in the program except inside string constant & character 

constant. 

Preprocessor Directive: 
#include<stdio.h> tells the compiler to include information about the standard input/output library. It is also 

used in symbolic constant such as #define PI 3.14(value). The stdio.h (standard input output header file) 

contains definition &declaration of system defined function such as printf( ), scanf( ), pow( ) etc. 

Generally printf() function used to display and scanf() function used to read value 

 

Global Declaration: 
This is the section where variable are declared globally so that it can be access by all the functions used in the 

program. And it is generally declared outside the function : 

main() 
It is the user defined function and every function has one main() function from where actually program is 

started and it is encloses within the pair of curly braces. The main( ) function can be anywhere in the program 

but in general practice it is placed in the first position. 

 

Syntax : 

main() 

{ 

…….. 

…….. 

…….. 

} 

The main( ) function return value when it declared by data type as 

int main( ) 

{ 

…. 

return 0 

} 

The main function does not return any value when void (means null/empty) as 

void main(void ) or void main() 

{ 

printf (“C language”); 

} 

 

Output: C language 
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The program execution start with opening braces and end with closing brace.And in between the two braces 

declaration part as well as executable part is mentioned. And at the end of each line, the semi-colon is given 

which indicates statement termination. 

 

/*First c program with return statement*/ 

#include <stdio.h> 

int main (void) 

{ 

printf ("welcome to c Programming language.\n"); 

return 0; 

} 

Output: welcome to c programming language. 

 

Character set 
A character denotes any alphabet, digit or special symbol used to represent 

information. Valid alphabets, numbers and special symbols allowed in C are 

 

C Tokens 

A token is the smallest element of a program that is meaningful to the compiler. Tokens can be classified as 

follows: 

1. Keywords 

2. Identifiers 

3. Constants 

4. Strings 

5. Special Symbols 

6. Operators 
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1. Keyword: Keywords are pre-defined or reserved words in a programming language. Each keyword is 

meant to perform a specific function in a program. Since keywords are referred names for a compiler, they 

can’t be used as variable names because by doing so, we are trying to assign a new meaning to the keyword 

which is not allowed. You cannot redefine keywords. However, you can specify text to be substituted for 

keywords before compilation by using C/C++ preprocessor directives.C language supports 32 keywords 

which are given below: 

 

 

auto         double      int           struct 

break       else           long        switch 

case          enum       register   typedef 

char         extern      return     union 

const        float         short       unsigned 

continue   for           signed     void 

default     goto         sizeof       volatile 

do             if              static       while 

  

 

2. Identifiers: Identifiers are used as the general terminology for naming of variables, functions and arrays. 

These are user defined names consisting of arbitrarily long sequence of letters and digits with either a letter 

or the underscore(_) as a first character. Identifier names must differ in spelling and case from any 

keywords. You cannot use keywords as identifiers; they are reserved for special use. Once declared, you 

can use the identifier in later program statements to refer to the associated value. A special kind of 

identifier, called a statement label, can be used in goto statements. 

 

There are certain rules that should be followed while naming c identifiers: 

 

• They must begin with a letter or underscore(_). 

• They must consist of only letters, digits, or underscore. No other special character is allowed. 

• It should not be a keyword. 

• It must not contain white space. 

• It should be up to 31 characters long as only first 31 characters are significant. 

 

Some examples of c identifiers: 

NAME REMARK 

_A9 Valid 

Temp.var 

Invalid as it contains special character other than the 

underscore 
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void Invalid as it is a keyword 

C program: 

 void main() 

{ 

  int a = 10; 

} 

 

In the above program there are 2 identifiers: 

6. main: method name. 

7. a: variable name. 

 

Constants: Constants are also like normal variables. But, only difference is, their values can not be 

modified by the program once they are defined. Constants refer to fixed values. They are also called as 

literals. 

Constants may belong to any of the data type.Syntax: 

const data_type variable_name; (or) const data_type *variable_name; 

Types of Constants: 

8. Integer constants – Example: 0, 1, 1218, 12482 

9. Real or Floating point constants – Example: 0.0, 1203.03, 30486.184 

10. Octal & Hexadecimal constants – Example: octal: (013 )8 = (11)10, Hexadecimal: (013)16 = (19)10 

11. Character constants -Example: ‘a’, ‘A’, ‘z’ 

12. String constants -Example: “GeeksforGeeks” 

 

Strings: Strings are nothing but an array of characters ended with a null character (‘\0’).This null character 

indicates the end of the string. Strings are always enclosed in double quotes. Whereas, a character is 

enclosed in single quotes in C and C++.Declarations for String: 

➢ char string[20] = {‘g’, ’e’, ‘e’, ‘k’, ‘s’, ‘f’, ‘o’, ‘r’, ‘g’, ’e’, ‘e’, ‘k’, ‘s’, ‘\0’}; 

➢ char string[20] = “geeksforgeeks”; 

➢ char string [] = “geeksforgeeks”; 

Difference between above declarations are: 

➢ when we declare char as “string[20]”, 20 bytes of memory space is allocated for 

holding the string value. 

➢ When we declare char as “string[]”, memory space will be allocated as per the 

requirement during execution of the program. 

 Special Symbols: The following special symbols are used in C having some special meaning and thus, 

cannot be used for some other purpose.[] () {}, ; * = # 

• Brackets[]: Opening and closing brackets are used as array element reference. These indicate single 

and multidimensional subscripts. 

• Parentheses(): These special symbols are used to indicate function calls and function parameters. 

• Braces{}: These opening and ending curly braces marks the start and end of a block of code 

containing more than one executable statement. 

• comma (, ): It is used to separate more than one statements like for separating parameters in function 

calls. 
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• semi colon : It is an operator that essentially invokes something called an initialization list. 

• asterick (*): It is used to create pointer variable. 

• assignment operator: It is used to assign values. 

• pre processor(#): The preprocessor is a macro processor that is used automatically by the compiler to 

transform your program before actual compilation. 

 

Operators: Operators are symbols that triggers an action when applied to C variables and other objects. 

The data items on which operators act upon are called operands. 

Depending on the number of operands that an operator can act upon, operators can be classified as follows: 

• Unary Operators: Those operators that require only single operand to act upon are known as unary 

operators.For Example increment and decrement operators 

• Binary Operators: Those operators that require two operands to act upon are called binary 

operators. Binary operators are classified into : 

1. Arithmetic operators 

2. Relational Operators 

3. Logical Operators 

4. Assignment Operators 

5. Conditional Operators 

6. Bitwise Operators 

Ternary Operators: These operators requires three operands to act upon. For Example Conditional 

operator(?:). 

Data types 

A data type specifies the type of data that a variable can store such as integer, floating, character, etc. 

 

There are the following data types in C language. 

Types Data Types 

Basic Data Type int, char, float, double 

Derived Data Type array, pointer, structure, union 
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Enumeration Data Type enum 

Void Data Type void 

The memory size of the basic data types may change according to 32 or 64-bit operating system. 

Sizes of datatypes is given according to 32-bit architecture. 

 

Data Types Memory Size Range 

char 1 byte −128 to 127 

signed char 1 byte −128 to 127 

unsigned char 1 byte 0 to 255 

short 2 byte −32,768 to 32,767 

signed short 2 byte −32,768 to 32,767 

unsigned short 2 byte 0 to 65,535 

int 2 byte −32,768 to 32,767 

signed int 2 byte −32,768 to 32,767 

unsigned int 2 byte 0 to 65,535 

short int 2 byte −32,768 to 32,767 

signed short int 2 byte −32,768 to 32,767 

unsigned short int 2 byte 0 to 65,535 

long int 4 byte -2,147,483,648 to 2,147,483,647 

signed long int 4 byte -2,147,483,648 to 2,147,483,647 

unsigned long int 4 byte 0 to 4,294,967,295 

float 4 byte 
 

double 8 byte 
 

long double 10 byte  
 

OPERATORS 
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An operator is a symbol that operates on a value or a variable. For example: + is an operator to perform 

addition. 

C has a wide range of operators to perform various operations. 

  

1. Arithmetic Operators 

2. Relational Operators 

3. Logical Operators 

4. Assignment Operators 

5. Increment and Decrement Operators 

6. Conditional Operator 

7. Bitwise Operators 

8. Special Operators 

 

Arithmetic Operators 

Arithmetic Operators are used to performing mathematical calculations like addition (+), subtraction (-), 

multiplication (*), division (/) and modulus (%). 

 

Operator Description 

+ Addition 

- Subtraction 

* Multiplication 

/ Division 

% Modulus 

 

Increment and Decrement Operators 

Increment and Decrement Operators are useful operators generally used to minimize the calculation, i.e. ++x 

and x++ means x=x+1 or -x and x−−means x=x-1. But there is a slight difference between ++ or −− written 

before or after the operand. Applying the pre-increment first add one to the operand and then the result is 

assigned to the variable on the left whereas post-increment first assigns the value to the variable on the left and 

then increment the operand. 

 

 

Operator Description 
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++ Increment 

−− Decrement 

 

Relational operators 

Relational operators are used to comparing two quantities or values. 

Operator Description 

== Is equal to 

!= Is not equal to 

> Greater than 

< Less than 

>= Greater than or equal to 

<= Less than or equal to 

 

Logical Operators 

C provides three logical operators when we test more than one condition to make decisions. These are: && 

(meaning logical AND), || (meaning logical OR) and ! (meaning logical NOT). 

 

Operator Description 

&& And operator. It performs logical conjunction of two expressions. (if both expressions evaluate to 

True, result is True. If either expression evaluates to False, the result is False) 

|| Or operator. It performs a logical disjunction on two expressions. (if either or both expressions 

evaluate to True, the result is True) 

! Not operator. It performs logical negation on an expression. 

 

Bitwise Operators 

C provides a special operator for bit operation between two variables. 

 

Operator Description 
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<< Binary Left Shift Operator 

>> Binary Right Shift Operator 

~ Binary Ones Complement Operator 

& Binary AND Operator 

^ Binary XOR Operator 

| Binary OR Operator 

 

Assignment Operators 

Assignment operators applied to assign the result of an expression to a variable. C has a collection of shorthand 

assignment operators. 

Operator Description 

= Assign 

+= Increments then assign 

-= Decrements then assign 

*= Multiplies then assign 

/= Divides then assign 

%= Modulus then assign 

<<= Left shift and assign 

>>= Right shift and assign 

&= Bitwise AND assign 

^= Bitwise exclusive OR and assign 

|= Bitwise inclusive OR and assign 

Conditional Operator 

C offers a ternary operator which is the conditional operator (?: in combination) to construct conditional 

expressions. 
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Operator Description 

? :  Conditional Expression 

 

Special Operators 

C supports some special operators 

 

Operator Description 

sizeof()  Returns the size of a memory location. 

&  Returns the address of a memory location. 

*  Pointer to a variable. 

 

Operator Precedence and Associativity 

Operator precedence determines which operator is performed first in an expression with more than one 

operators with different precedence. 

 

Operators Associativity is used when two operators of same precedence appear in an expression. Associativity 

can be either Left to Right or Right to Left. 

 

Operators Precedence and Associativity are two characteristics of operators that determine the evaluation 

order of sub-expressions in absence of brackets 

 

➢ Associativity is only used when there are two or more operators of same precedence. 

➢ All operators with the same precedence have same associativity 

➢ Precedence and associativity of postfix ++ and prefix ++ are different 

➢ Comma has the least precedence among all operators and should be used carefully 

➢ There is no chaining of comparison operators in C 

 

Following precedence and associativity table 

 

OPERATOR 

DESCRIPTION 

  

ASSOCIATIVITY 
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( ) 

[ ] 

. 

-> 

++ — 

Parentheses (function call) (see Note 1) 

Brackets (array subscript) 

Member selection via object name 

Member selection via pointer 

Postfix increment/decrement (see Note 2) 

left-to-right 

++ — 

+ – 

! ~ 

(type) 

* 

& 

sizeof 

Prefix increment/decrement 

Unary plus/minus 

Logical negation/bitwise complement 

Cast (convert value to temporary value of type) 

Dereference 

Address (of operand) 

Determine size in bytes on this implementation right-to-left 

*  /  % Multiplication/division/modulus left-to-right 

+  – Addition/subtraction left-to-right 

<<  >> Bitwise shift left, Bitwise shift right left-to-right 

<  <= 

>  >= 

Relational less than/less than or equal to 

Relational greater than/greater  than or equal to left-to-right 

==  != Relational is equal to/is not equal to left-to-right 

& Bitwise AND left-to-right 

^ Bitwise exclusive OR left-to-right 
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| Bitwise inclusive OR left-to-right 

&& Logical AND left-to-right 

| | Logical OR left-to-right 

? : Ternary conditional right-to-left 

= 

+=  -= 

*=  /= 

%=  &= 

^=  |= 

<<=  >>= 

Assignment 

Addition/subtraction assignment 

Multiplication/division assignment 

Modulus/bitwise AND assignment 

Bitwise exclusive/inclusive OR assignment 

Bitwise shift left/right assignment right-to-left 

, 

Comma (separate expressions) 

 

 

Type Conversion  

A type cast is basically a conversion from one type to another. There are two types of type conversion: 

1. Implicit Type Conversion 

Also known as ‘automatic type conversion’. 

➢ Done by the compiler on its own, without any external trigger from the user. 

➢ Generally takes place when in an expression more than one data type is present. In such condition type 

conversion (type promotion) takes place to avoid lose of data. 

➢ All the data types of the variables are upgraded to the data type of the variable with largest data type. 

 

       bool -> char -> short int -> int ->  

       unsigned int -> long -> unsigned ->  

       long long -> float -> double -> long double 

 

➢ It is possible for implicit conversions to lose information, signs can be lost (when signed is implicitly 

converted to unsigned), and overflow can occur (when long long is implicitly converted to float). 

2. Explicit Type Conversion– 
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his process is also called type casting and it is user defined. Here the user can type cast the result to make it of a 

particular data type. 

The syntax in C: 

(type) expression 

 

Type indicated the data type to which the final result is converted. 

Type conversion helps us to compute expressions containing variables of different data types 
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UNIT-II 

Non-formatted and Formatted Input and Output Functions 
C language provide us console input/output functions. As the name says, the console input/output functions 

allow us to - 

➢ Read the input from the keyboard by the user accessing the console. 

➢ Display the output to the user at the console. 

 

There are two kinds of console input/output functions :  

 

No. Functions 

1 Formatted input/output functions. 

2 Unformatted input/output functions. 

➢ Formatted input/output functions 

Formatted console input/output functions are used to take a single or multiple inputs from the user at console 

and it also allows us to display one or multiple values in the output to the user at the console. For more on 

formatted input/output functions,  

Formatted input/output functions 

Formatted console input/output functions are used to take one or more inputs from the user at console and it 

also allows us to display one or multiple values in the output to the user at the console.  

Some of the most important formatted console input/output functions are -  

 

Functions Description 

scanf() This function is used to read one or multiple inputs from the user at the console.   

printf()  

This function is used to display one or multiplevalues in the output to the user at the console.   

sscanf()  

This function is used to read the characters from a string and stores them in variables.   

sprintf()  

This function is used to read the values stored in different variables and store these values in a 

character array. 

Format specifiers in console formatted I/O functions 

Some of the most commonly used format specifiers used in console formattedinput/output functions are 

displayed in the table below -  
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Format 

Specifiers 
Description 

%hi  

Format specifier used to read or display a signedshort integer value or short integer value.  

%hu  

Format specifier used to read or display an unsignedshort integer value.  

%d  

Format specifier used to read or display a signed intinteger value.  

%u  

Format specifier used to read or display a unsignedint integer value.  

%ld  

Format specifier used to read or display a longinteger value or signed long integer value.   

%lu  

Format specifier used to read or display a unsignedlong integer value.   

%c  
 

Format specifier used to read or display a char, character value. Format specifier %hhi is used 

to display a signed numerical value.  

%c 
 

Format specifier used to read or display a unsigned char, character value. Format 

specifier %hhu is used to display a signed numerical value.  

%f  

Format specifier used to read or display a float, floating point value.  

%lf  

Format specifier used to read or display a double, floating point value.   

%Lf  

Format specifier used to read or display a long double, floating point value.   

%s  

Format specifier used to read or display a stringvalue, to be stored in a char[] array.   
 

Optional specifiers within a format specifier 

We could specify two more optional specifiers within each format specifier, such as integer value and a sign.  

 

An integer value specifies the number of columns used on the screen for printing a value i.e. width. 

This integer value may or may not have a minus sign before it.  

• A (-)minus sign before the integer value means left justification of the value to be printed on the screen 

and integer value following the minus sign is the number of blanks on its right. 
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• No minus sign before the integer value means right justification of the value to be printed on the 

screen and integer value specifies the number of blanks on its left. 

Unformatted input/output functions 

Unformatted console input/output functions are used to read a single input from the user at console and it also 

allows us to display the value in the output to the user at the console.  

 

Some of the most important formatted console input/output functions are -  

 

Functions Description 

getch()  

Reads a single character from the user at the console, without echoing it.   

getche()  

Reads a single character from the user at the console, and echoing it.   

getchar() 
 

Reads a single character from the user at the console, and echoing it, but needs an Enter key to be 

pressed at the end.   

gets()  

Reads a single string entered by the user at the console.  

puts()  

Displays a single string's value at the console.   

putch()  

Displays a single character value at the console.   

putchar() 
 

Displays a single character value at the console.  

 

Escape Sequences 

In C programming language, there are 256 numbers of characters in character set. The entire character set is 

divided into 2 parts i.e. the ASCII characters set and the extended ASCII characters set. But apart from that, 

some other characters are also there which are not the part of any characters set, known as ESCAPE characters. 

 

List of Escape Sequences 

 
\a    Alarm or Beep    

\b    Backspace 

\f    Form Feed 

\n    New Line 
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\r    Carriage Return 

\t    Tab (Horizontal) 

\v    Vertical Tab 

\\    Backslash 

\'    Single Quote 

\"    Double Quote 

\?    Question Mark 

\ooo  octal number 

\xhh  hexadecimal number 

\0    Null 

Control Statements 
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UNIT-III 

FUNCTIONS 

A function is a set of statements that take inputs, do some specific computation and produces output. 

In c, we can divide a large program into the basic building blocks known as function. The function contains the set of 

programming statements enclosed by {}. A function can be called multiple times to provide reusability and modularity to 

the C program. In other words, we can say that the collection of functions creates a program. The function is also known 

as procedure or subroutine in other programming languages. 

A function declaration tells the compiler about a function's name, return type, and parameters. A function definition 

provides the actual body of the function. 

The general form of a function definition is as follows − 

return_type function_name( parameter list ) { 

   body of the function 

} 

A function definition in C programming consists of a function header and a function body. Here are all the parts 

of a function − 

• Return Type − A function may return a value. The return_type is the data type of the value the 

function returns. Some functions perform the desired operations without returning a value. In this case, 

the return_type is the keyword void. 

• Function Name − This is the actual name of the function. The function name and the parameter list 

together constitute the function signature. 

• Parameters − A parameter is like a placeholder. When a function is invoked, you pass a value to the 

parameter. This value is referred to as actual parameter or argument. The parameter list refers to the 

type, order, and number of the parameters of a function. Parameters are optional; that is, a function may 

contain no parameters. 

• Function Body − The function body contains a collection of statements that define what the function 

does. 

When a program calls a function, the program control is transferred to the called function. A called function performs a 

defined task and when its return statement is executed or when its function-ending closing brace is reached, it returns 

the program control back to the main program. 
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Advantage of functions in C 

There are the following advantages of C functions. 

• By using functions, we can avoid rewriting same logic/code again and again in a program. 
• We can call C functions any number of times in a program and from any place in a program. 
• We can track a large C program easily when it is divided into multiple functions. 
• Reusability is the main achievement of C functions. 
• However, Function calling is always a overhead in a C program. 

Example Program 

#include <stdio.h> 

  

/* function declaration */ 

int max(int num1, int num2); 

  

int main () { 

 

   /* local variable definition */ 

   int a = 100; 

   int b = 200; 

   int ret; 

  

   /* calling a function to get max value */ 

   ret = max(a, b); 

  

   printf( "Max value is : %d\n", ret ); 

  

   return 0; 

} 

  

/* function returning the max between two numbers */ 

int max(int num1, int num2) { 

 

   /* local variable declaration */ 

   int result; 

  

   if (num1 > num2) 

      result = num1; 

   else 

      result = num2; 

  

   return result;  

} 

 

Call by value in C 

• In call by value method, the value of the actual parameters is copied into the formal parameters. In other words, 
we can say that the value of the variable is used in the function call in the call by value method. 

• In call by value method, we can not modify the value of the actual parameter by the formal parameter. 



 BSC(CS) I SEM – PROGRAMING IN C 

 

K LAXMI NARAYANA (MTech , MCA)  Page 34 
 

• In call by value, different memory is allocated for actual and formal parameters since the value of the actual 
parameter is copied into the formal parameter. 

• The actual parameter is the argument which is used in the function call whereas formal parameter is the 
argument which is used in the function definition. 

#include <stdio.h>   

void swap(int , int); //prototype of the function    

int main()   

{   

    int a = 10;   

    int b = 20;    

    printf("Before swapping the values in main a = %d, b = %d\n",a,b); // printing the value of a and b in mai

n   

    swap(a,b);   

    printf("After swapping values in main a = %d, b = %d\n",a,b); // The value of actual parameters do not ch

ange by changing the formal parameters in call by value, a = 10, b = 20   

}   

void swap (int a, int b)   

{   

    int temp;    

    temp = a;   

    a=b;   

    b=temp;   

    printf("After swapping values in function a = %d, b = %d\n",a,b); // Formal parameters, a = 20, b = 10    

}   

Output 
Before swapping the values in main a = 10, b = 20 

After swapping values in function a = 20, b = 10 

After swapping values in main a = 10, b = 20   
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Call by reference in C 

• In call by reference, the address of the variable is passed into the function call as the actual parameter. 
• The value of the actual parameters can be modified by changing the formal parameters since the address of the 

actual parameters is passed. 
• In call by reference, the memory allocation is similar for both formal parameters and actual parameters. All the 

operations in the function are performed on the value stored at the address of the actual parameters, and the 
modified value gets stored at the same address. 

 

#include <stdio.h>   

void swap(int *, int *); //prototype of the function    

int main()   

{   

    int a = 10;   

    int b = 20;    

    printf("Before swapping the values in main a = %d, b = %d\n",a,b); // printing the value of a and b in main   

    swap(&a,&b);   

    printf("After swapping values in main a = %d, b = %d\n",a,b); // The values of actual parameters do change in call 
by reference, a = 10, b = 20   

}   

void swap (int *a, int *b)   

{   

    int temp;    

    temp = *a;   
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    *a=*b;   

    *b=temp;   

    printf("After swapping values in function a = %d, b = %d\n",*a,*b); // Formal parameters, a = 20, b = 10    

}   

Output 
Before swapping the values in main a = 10, b = 20 

After swapping values in function a = 20, b = 10 

After swapping values in main a = 20, b = 10   

Difference between call by value and call by reference in c 

No. Call by value Call by reference 

1 A copy of the value is passed into the function An address of value is passed into the function 

2 

Changes made inside the function is limited to the 

function only. The values of the actual parameters do not 

change by changing the formal parameters. 

Changes made inside the function validate outside of the 

function also. The values of the actual parameters do 

change by changing the formal parameters. 

3 
Actual and formal arguments are created at the different 

memory location 

Actual and formal arguments are created at the same 

memory location 

 

 

 

Passing arrays to functions 

 the array name contains the address of the first element. Here, we must notice that we need to pass only the name of 

the array in the function which is intended to accept an array. The array defined as the formal parameter will 

automatically refer to the array specified by the array name defined as an actual parameter. 

following syntax to pass an array to the function. 

functionname(arrayname);//passing array   

There are 3 ways to declare the function which is intended to receive an array as an argument. 

First way:  
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1. return_type function(type arrayname[])   

Declaring blank subscript notation [] is the widely used technique. 

Second way:  

1. return_type function(type arrayname[SIZE])   

Optionally, we can define size in subscript notation []. 

Third way:  

1. return_type function(type *arrayname)   

example program 

C function to sort the array 

#include<stdio.h>    

void Bubble_Sort(int[]);   

void main ()     

{     

    int arr[10] = { 10, 9, 7, 101, 23, 44, 12, 78, 34, 23};      

    Bubble_Sort(arr);     

}     

void Bubble_Sort(int a[]) //array a[] points to arr.    

{   

int i, j,temp;      

    for(i = 0; i<10; i++)     

    {     

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

        {     
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            if(a[j] < a[i])     

            {     

                temp = a[i];     

                a[i] = a[j];     

                a[j] = temp;      

            }      

        }      

    }      

    printf("Printing Sorted Element List ...\n");     

    for(i = 0; i<10; i++)     

    {     

        printf("%d\n",a[i]);     

    }   

}   

Output 
Printing Sorted Element List ... 

7   

9   

10   

12   

23  

23   

34   

44   

78   

101   

Scope of Variable in C 

When we declare a variable in a program, it can not be accessed against the scope rules. Variables can be 

accessed based on their scope. The scope of a variable decides the portion of a program in which the variable 

can be accessed. The scope of the variable is defined as follows... 

Scope of a variable is the portion of the program where a defined variable can be accessed. 
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The variable scope defines the visibility of variable in the program. Scope of a variable depends on the position 

of variable declaration. 

In C programming language, a variable can be declared in three different positions and they are as follows... 

• Before the function definition (Global Declaration) 

• Inside the function or block (Local Declaration) 

• In the function definition parameters (Formal Parameters) 

Storage Classes in C 

Storage Classes are used to describe the features of a variable/function. These features basically include the 

scope, visibility and life-time which help us to trace the existence of a particular variable during the runtime of a 

program. 

C language uses 4 storage classes, namely: 

 

•  auto: This is the default storage class for all the variables declared inside a function or a block. Hence, the keyword 

auto is rarely used while writing programs in C language. Auto variables can be only accessed within the block/function 

they have been declared and not outside them (which defines their scope). Of course, these can be accessed within 

nested blocks within the parent block/function in which the auto variable was declared. However, they can be accessed 

outside their scope as well using the concept of pointers given here by pointing to the very exact memory location 

where the variables resides. They are assigned a garbage value by default whenever they are declared.  
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•  extern: Extern storage class simply tells us that the variable is defined elsewhere and not within the same block where 
it is used. Basically, the value is assigned to it in a different block and this can be overwritten/changed in a different 
block as well. So an extern variable is nothing but a global variable initialized with a legal value where it is declared in 
order to be used elsewhere. It can be accessed within any function/block. Also, a normal global variable can be made 
extern as well by placing the ‘extern’ keyword before its declaration/definition in any function/block. This basically 
signifies that we are not initializing a new variable but instead we are using/accessing the global variable only. The main 
purpose of using extern variables is that they can be accessed between two different files which are part of a large 
program. For more information on how extern variables work. 

•  static: This storage class is used to declare static variables which are popularly used while writing programs in C 

language. Static variables have a property of preserving their value even after they are out of their scope! Hence, static 

variables preserve the value of their last use in their scope. So we can say that they are initialized only once and exist till 

the termination of the program. Thus, no new memory is allocated because they are not re-declared. Their scope is local 

to the function to which they were defined. Global static variables can be accessed anywhere in the program. By default, 

they are assigned the value 0 by the compiler.  

•  register: This storage class declares register variables which have the same functionality as that of the auto variables. 
The only difference is that the compiler tries to store these variables in the register of the microprocessor if a free 
register is available. This makes the use of register variables to be much faster than that of the variables stored in the 
memory during the runtime of the program. If a free register is not available, these are then stored in the memory only. 
Usually few variables which are to be accessed very frequently in a program are declared with the register keyword 
which improves the running time of the program. An important and interesting point to be noted here is that we cannot 
obtain the address of a register variable using pointers. 

To specify the storage class for a variable, the following syntax is to be followed: 

Syntax:  

storage_class var_data_type var_name;  

 

 

 

INLINE FUNCTIONS 

• A normal function becomes inline function when function prototype of the function is prepended with 

keyword “inline”. 

• The property of inline function is, compiler inserts the entire body of the function in the place where 

inline function name is used in the program. 

• Advantage of inline function is, it does not require function call and does not return anything from the 

function. 

• Disadvantage of inline function is, it increases file size as same function code is copied again and again 

in the program wherever it is called. 

 

#include <stdio.h>  

https://www.geeksforgeeks.org/understanding-extern-keyword-in-c/
http://quiz.geeksforgeeks.org/static-variables-in-c/
https://www.geeksforgeeks.org/understanding-register-keyword/


 BSC(CS) I SEM – PROGRAMING IN C 

 

K LAXMI NARAYANA (MTech , MCA)  Page 41 
 

 

// Inline function in C  

static inline int foo()  

{  

 return 2;  

}  

 

// Driver code  

int main()  

{  

 

 int ret;  

 

 // inline function call  

 ret = foo();  

 

 printf("Output is: %d\n", ret);  

 return 0;  

} 

Output:  
Output is: 2 

 

 

RECURSION 
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The process in which a function calls itself directly or indirectly is called recursion and the corresponding function is 
called as recursive function. 

The C programming language supports recursion, i.e., a function to call itself. But while using recursion, 

programmers need to be careful to define an exit condition from the function, otherwise it will go into an 

infinite loop. 

Recursive functions are very useful to solve many mathematical problems, such as calculating the factorial of a 

number, generating Fibonacci series, etc. 

The following example calculates the factorial of a given number using a recursive function – 

#include <stdio.h> 

 

unsigned long long int factorial(unsigned int i) { 

 

   if(i <= 1) { 

      return 1; 

   } 

   return i * factorial(i - 1); 

} 

 

int  main() { 

   int i = 12; 

   printf("Factorial of %d is %d\n", i, factorial(i)); 

   return 0; 

} 

 

Output: 

 

Factorial of 12 is 479001600 

 

POINTERS 

Pointers in C language is a variable that stores/points the address of another variable. A Pointer in C is used to allocate 
memory dynamically i.e. at run time. The pointer variable might be belonging to any of the data type such as int, float, 
char, double, short etc. 

 Syntax : 

 data_type *var_name;  

Example : 

             int *p;  char *p; 

            Where, * is used to denote that “p” is pointer variable and not a normal variable. 
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• Normal variable stores the value whereas pointer variable stores the address of the variable. 

• The content of the C pointer always be a whole number i.e. address. 

• Always C pointer is initialized to null, i.e. int *p = null. 

• The value of null pointer is 0. 

• & symbol is used to get the address of the variable. 

• * symbol is used to get the value of the variable that the pointer is pointing to. 

• If a pointer in C is assigned to NULL, it means it is pointing to nothing. 

• Two pointers can be subtracted to know how many elements are available between these two pointers. 

• But, Pointer addition, multiplication, division are not allowed. 

• The size of any pointer is 2 byte (for 16 bit compiler). 

 

#include <stdio.h> 

int main() 

{ 

   int *ptr, q; 

   q = 50; 

   /* address of q is assigned to ptr */ 

   ptr = &q; 

   /* display q's value using ptr variable */ 

   printf("%d", *ptr); 

   return 0; 

} 

 

Output: 

50 

 

Array name as Pointers  
An array name acts like a pointer constant. The value of this pointer constant is the address of the first element. 
For example, if we have an array named val then val and &val[0] can be used interchangeably. 

// C++ program to illustrate Array Name as Pointers in C++  

#include <bits/stdc++.h>  

using namespace std;  
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void geeks()  

{  

 // Declare an array  

 int val[3] = { 5, 10, 15};  

 

 // Declare pointer variable  

 int *ptr;  

 

 // Assign address of val[0] to ptr.  

 // We can use ptr=&val[0];(both are same)  

 ptr = val ;  

 cout << "Elements of the array are: ";  

 cout << ptr[0] << " " << ptr[1] << " " << ptr[2];  

 

 return;  

}  

 

// Driver program  

int main()  

{  

 geeks();  

 return 0;  
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} 

Output: 

Elements of the array are: 5 10 15 

POINTERS AND STRINGS 

A String is a sequence of characters stored in an array. A string always ends with null ('\0') character. Simply a group of 
characters forms a string and a group of strings form a sentence. 

#include <stdio.h> 

#include <string.h> 

void function(char**); 

int main() 

{ 

char *str = "Pointer-to-string"; 

int i, j = strlen(str); 

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

printf("%c", *str++); 

return 0; 

} 

Output: Pointer-to-string 

*str is a char pointer variable which is initialized by a string "Pointer-to-String". Then strlen() is used to find the length of 
the string to do iteration using for loop is done to print the complete characters store with the variable name *str. 

Pointer to Pointer 

 

A pointer to a pointer is a form of multiple indirection, or a chain of pointers. Normally, a pointer contains the address of 
a variable. When we define a pointer to a pointer, the first pointer contains the address of the second pointer, which 
points to the location that contains the actual value as shown below. 
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A variable that is a pointer to a pointer must be declared as such. This is done by placing an additional asterisk 

in front of its name. For example, the following declaration declares a pointer to a pointer of type int − 

int **var; 

When a target value is indirectly pointed to by a pointer to a pointer, accessing that value requires that the asterisk 
operator be applied twice, as is shown below in the example – 

#include <stdio.h> 

  

int main () { 

 

   int  var; 

   int  *ptr; 

   int  **pptr; 

 

   var = 3000; 

 

   /* take the address of var */ 

   ptr = &var; 

 

   /* take the address of ptr using address of operator & */ 

   pptr = &ptr; 

 

   /* take the value using pptr */ 

   printf("Value of var = %d\n", var ); 

   printf("Value available at *ptr = %d\n", *ptr ); 

   printf("Value available at **pptr = %d\n", **pptr); 

 

   return 0; 

} 

When the above code is compiled and executed, it produces the following result − 

Value of var = 3000 

Value available at *ptr = 3000 

Value available at **pptr = 3000 

 

Pointer to an array 

Pointer to an array is also known as array pointer. We are using the pointer to access the components of the array. 

  int a[3] = {3, 4, 5 };  

  int *ptr = a;  

We have a pointer ptr that focuses to the 0th component of the array. We can likewise declare a pointer that can 

point to whole array rather than just a single component of the array. 

Syntax: 
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data type (*var name)[size of array]; 

Declaration of the pointer to an array: 

// pointer to an array of five numbers 

 int (* ptr)[5] = NULL;      

The above declaration is the pointer to an array of five integers. We use parenthesis to pronounce pointer to an 

array. Since subscript has higher priority than indirection, it is crucial to encase the indirection operator and 

pointer name inside brackets. 

// C program to demonstrate  

// pointer to an array.  

 

#include <stdio.h>  

 

int main()  

{  

 

 // Pointer to an array of five numbers  

 int(*a)[5];  

 

 int b[5] = { 1, 2, 3, 4, 5 };  

 

 int i = 0;  

 

 // Points to the whole array b  

 

 a = &b;  
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 for (i = 0; i < 5; i++)  

 

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

 

 return 0;  

} 

Output:  

1 

2 

3 

4 

5 

Array of pointers: 

“Array of pointers” is an array of the pointer variables. It is also known as pointer arrays. 

Syntax: 

int *var_name[array_size]; 

Declaration of an array of pointers: 

 int *ptr[3]; 

We can make separate pointer variables which can point to the different values or we can make one integer 

array of pointers that can point to all the values. 

// C program to demonstrate  

// example of array of pointers.  

 

#include <stdio.h>  

 

const int SIZE = 3;  

https://www.geeksforgeeks.org/pointers-in-c-and-c-set-1-introduction-arithmetic-and-array/
https://www.geeksforgeeks.org/pointers-in-c-and-c-set-1-introduction-arithmetic-and-array/
https://www.geeksforgeeks.org/pointers-c-examples/
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void main()  

{  

 

 // creating an array  

 int arr[] = { 1, 2, 3 };  

 

 // we can make an integer pointer array to  

 // storing the address of array elements  

 int i, *ptr[SIZE];  

 

 for (i = 0; i < SIZE; i++) {  

 

  // assigning the address of integer.  

  ptr[i] = &arr[i];  

 }  

 

 // printing values using pointer  

 for (i = 0; i < SIZE; i++) {  

 

  printf("Value of arr[%d] = %d\n", i, *ptr[i]);  

 }  

} 
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Output:  
Value of arr[0] = 1 

Value of arr[1] = 2 

Value of arr[2] = 3 

Dynamic Memory Allocation 

Dynamic Memory Allocation can be defined as a procedure in which the size of a data structure (like Array) is changed 
during the runtime. 

C provides some functions to achieve these tasks. There are 4 library functions provided by C defined under 

<stdlib.h> header file to facilitate dynamic memory allocation in C programming. They are: 

1. malloc() 

2. calloc() 

3. free() 

4. realloc() 

malloc() 

“malloc” or “memory allocation” method is used to dynamically allocate a single large block of memory with 

the specified size. It returns a pointer of type void which can be cast into a pointer of any form. 

Syntax: 

ptr = (cast-type*) malloc(byte-size) 

 

For Example: 

ptr = (int*) malloc(100 * sizeof(int)); 

 

Since the size of int is 4 bytes,this statement will allocate 400 bytes of memory.  

And, the pointer ptr holds the address of the first byte in the allocated memory. 

If the space is insufficient, allocation fails and returns a NULL pointer. 

calloc() 

“calloc” or “contiguous allocation” method is used to dynamically allocate the specified number of blocks of 

memory of the specified type. It initializes each block with a default value ‘0’. 

Syntax: 

ptr = (cast-type*)calloc(n, element-size); 

 

For Example: 

ptr = (float*) calloc(25, sizeof(float)); 

 

This statement allocates contiguous space in memory for 25 elements each with the size of 

float. 
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If the space is insufficient, allocation fails and returns a NULL pointer. 

free() 

“free” method is used to dynamically de-allocate the memory. The memory allocated using functions malloc() 

and calloc() are not de-allocated on their own. Hence the free() method is used, whenever the dynamic memory 

allocation takes place. It helps to reduce wastage of memory by freeing it. 

Syntax: 

free(ptr); 

realloc() 

“realloc” or “re-allocation” method is used to dynamically change the memory allocation of a previously 

allocated memory. In other words, if the memory previously allocated with the help of malloc or calloc is 

insufficient, realloc can be used to dynamically re-allocate memory. 

Syntax: 

ptr = realloc(ptr, newSize); 

 

where ptr is reallocated with new size 'newSize'. 

If the space is insufficient, allocation fails and returns a NULL pointer. 

 

 


