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First C Program [1]

The following program displays the message “Hello world!”
each time it runs.

#inc l u d e <stdio.h>

i n t main()

{

printf(”He l lo world !\n”);
r e t u r n 0;

}

The line “#include <stdio.h>” includes information about
C’s standard I/O (input/output) library.

The program’s executable codes goes inside main() function.

printf() is a function from standard I/O library that can
produce nicely formatted output.

First C Program [2]

#inc l u d e <stdio.h>

i n t main()

{

printf(”He l lo world !\n”);
r e t u r n 0;

}

“\n” tells printf() to advance to the next line after printing
the message.

“return 0;” indicates that the program “returns” the value 0
to the operating system when it terminates.

First C Program [3]

Output - First C Program



Compiling and Linking

First, it is needed to write your program in a text file with the
extension “.c” (e.g. hello.c).

Next, we convert the program to a form that the machine can
execute. This usually involves three steps:

I Preprocessing - Preprocessor is a program that processes
a source file before the main compilation takes place.
When compiling a program, the presence of the symbol #
will activate the preprocessor program.

I Compiling - The modified program next goes to a
compiler, which translates it into machine instructions
(object cede).

I Linking - A linker combines the object code with any
additional code (e.g. library function printf) needed to
yield a complete executable program.

The GCC Compiler

One of the most popular C compilers is the GCC compiler,
which is supplied with LINUX but is available for other
platforms too.

For example, to compile the “hello.c” program, we would use
the following command:

% gcc −o︸︷︷︸
o option

hello︸ ︷︷ ︸
executable program

hello.c︸ ︷︷ ︸
source program

Integrated Development Enviroments (IDEs)

A software package that allows a programmer to edit, compile,
link, execute, and even debug a program without leaving the
environment.

e.g. Code::Blocks, NetBeans, DevC++

The components of an IDE are designed to work together.

For example, when the compiler detects an error in a program,
the editor highlights the line that contains the error.

General Form [1]

directives

i n t main()

{

statements

}

C programs rely on three key language features:

I Directives

I Functions

I Statements



Directives

Before a C program is compiled, it is first editted by a
preprocessor.

Commands intended for the preprocessor are called directives.

The “hello.c” program begins with the line “#include
<stdio.h>”.

This directive states that the information in <stdio.h> is to be
“included” into the source program before it is compiled.

<stdio.h> contains information about C’s standard I/O library.

Directives always begin with a # character.

Functions [1]

Building blocks from which programs are constructed.

C functions fall into two categories:

I Library functions (Built-in functions) - provided with
the language

I User-defined functions - functions written by the
programmer.

Functions [2]

Function is simply a series of statements that have been
grouped together and given a name.

Some functions compute a value; some don’t.

A function that computes a value uses the return statement to
specify what value it ”returns.”

The main() function is mandatory for a C program because it
is called automatically when the program is executed.

C uses { and } to indicate the begin and the end of a function.

The main() Function [1]

#inc l u d e <stdio.h>

i n t main()

{

printf(”He l lo world !\n”);
r e t u r n 0;

}

int︸︷︷︸
return type

main ()︸︷︷︸
no arguments

The word ‘int’ just before main indicates that the main

function returns an integer value.

No arguments in parentheses indicates that main has no
arguments.



The main() Function [2]

#inc l u d e <stdio.h>

i n t main()

{

printf(”He l lo world !\n”);
r e t u r n 0;

}

The statement “return 0;” has two effects.

I It causes the main function to terminate (thus ending the
program).

I It indicates that main function returns a value 0.

Note: If there is no return statement at the end of main
function, still the program terminate. However, most compilers
will produce a warning message.

Statements
A statement is a command to be executed when the program
runs.

The “hello.c” uses only two kinds of statements.

I return statement

I function call

#inc l u d e <stdio.h>

i n t main()

{

printf(”He l lo world !\n”);
r e t u r n 0;

}

Note:

I C requires that each statement end with a semicolon (;).

I C statement can continue over several line.

I Directives are normally single lined and don’t end with a
semicolon (;).

Printing Strings

String literal - a series of characters enclosed in double
quotation marks (“ and ”).

e.g. “Hello world!\n”

printf() function displays a string literal and it doesn’t show
the quotation mark.

Note: printf() doesn’t automatically advance the output to
the next line.

To advance the output to the next line, we must include
new-line character (\n) in the string to be printed.

Quiz 1: What is the output of the following printf

statement?

printf(”Bravity i s the sou l o f wit .\n −Shakespeare \n”);

Comments [1]

Comment is a remark from the programmer to a reader.

Use comments to document your programs.

They will help you to understand what you have done,
especially if you have not looked it for a while.

Two types of comments:

I Single line comments - start with //

I Multiple line comments - enclosed within /* and */



Comments [2]

e.g.

/* Name: hello.c

Purpose: Prints the message Hello world!

Author: TGI Fernando */

#inc l u d e <stdio.h> // Preprocessor directive

i n t main()

{

printf(”He l lo world !\n”); // Prints message Hello world!

r e t u r n 0; // Return 0 to the operating system

}

Comments [3]

Caution:

Forgetting to terminate a comment may cause the compiler to
ignore a part of your program.

e.g.

printf(”My ”); /* forget to close this comment ...

printf (" cat ");

printf (" has "); /* so it ends here */

printf(” f l e a s . ”);

Because we’ve neglected to terminate the first comment, the
compiler ignores the middle two statements, and the example
prints “My flees”.

Variables

Most computer programs needs series of calculations before
producing the output.

e.g. Producing the volume of a box given the height, the width
and the length.

For this it is needed to store data temporally during the
program execution.

These storage locations are called variables.

Types

Every variable must have a data type, which specifies what kind
of data it can hold.

There are wide variety of C data types.

For now, we limit to two data types: int and float.

Selecting the proper type for a variable is crucial.

I How the variable is stored

I What operation that variable can perform

I The largest and smallest numbers that the variable can
store

I Whether or not digits are allowed after the decimal point



Data types: int and float

int

I Can store a whole number such as 0, 1, 392, or -2344, etc.

I The range of possible values is limited: -32,768 to 32,767

float

I Can store much larger numbers than int.

I A float variable can store numbers with digits after the
decimal point. like 379.125.

I Arithmetic on float numbers may he slower than
arithmetic on int numbers.

I The value of the float variable is often an approximation
of the original number.

Declarations

Variables must be declared before they can be used - for the
benefit of the compiler

To declare a variable

I Specify the type of the variable

I then its name

e.g.

i n t height; // height is a variable of type ’int ’

f l o a t profit; // profit is a variable of type ’float ’

If several variables have the same type, their declarations can
be combined:

e.g.

i n t height , length , width , volume;

f l o a t profit , loss;

Note: Each complete declaration ends with a semicolon.

General Form [2]

The first general form of a C program didn’t include
declarations. When main contains declarations, these must
precede statements:

directives

i n t main()

{

declarations

statements

}

Good Practice: Place blank line between the declarations and
statements.

Assignment[1]

A variable can be given a value by means of assignment.

e.g.

height = 8; // assigns value 8 to height

length = 12; // assigns value 12 to length

width = 10; // assigns value 10 to width

The numbers 8, 12, and 10 are said to be constants.

Caution: Before a variable can be assigned a value, it must be
declared.

e.g.

i n t height;

height = 8; // OK

// but not

height = 8; // WRONG

i n t height;



Assignment[2]

It’s best to append f (for “float”) to a constant that contains a
decimal point if the number is assigned to a float variable.

e.g.

profit = 2150.48f;

Failing to include f may cause a warning from the compiler.

Assignment [3]

Once a variable has been assigned a value, it can be used
compute the value of another variable.

e.g.

i n t height , length , width , volume;

height = 8; // assigns value 8 to height

length = 12; // assigns value 12 to length

width = 10; // assigns value 10 to width

volume = height * length * width; // volume is now 960

Printing the Value of a int Variable

We can print the current value of a variable.

e.g. To write the message

Volume: v

where v is the current value of the volume variable, we would
use the following call of printf:

printf(”Volume : %d\n”, volume);

%d is a placeholder indicating where the value of volume is to be
filled in during printing.

Quiz 2: How would you print the following message?

A box of height h, width w, and length l has the

volume v.

where h, w, l, and v are current values of height, width,
length and volume respectively.

Printing the Value of a float Variable

To print a float variable, we use %f.

By default, %f displays a number with six digits after the
decimal point.

To force to display p digits after the decimal point, we can put
.p between % and f.

e.g. To print the line

Profit: Rs. 2150.48

we would call printf as follows:

printf(” P r o f i t : Rs . %.2 f \n”, profit);

Quiz 3: Write the output of the following program segment:

f l o a t t = 1.5f;

printf(”F value i s %f \n”,t);
printf(”F value i s %.2 f ”,t);



Reading Input

To obtain input, we use the scanf function from the stdio.h

library file.

scanf also needs a formatted string to specify the appearance
of the input.

e.g.

To read an int value, we would use scanf as follows:

i n t i;

scanf (”%d”, &i); // reads an integer; stores into i

To read a float value, we would use scanf as follows:

f l o a t x;

scanf (”%f ”, &x); // reads a float; stores into x

Ex. 1 Write a simple C program to read the height, width and
length of a box and print the volume of the box.

Initialization

Some variables are automatically set to zero when a program
begins to execute, but most are not.

A variable that doesn’t have a default value and hasn’t yet been
assigned a value by the program is said to be uninitialized.

We can always give a variable an initial value by using
assignment.

But there is an easier way to assign a value to a variable at the
time of declaration of it.

e.g.

i n t height = 8;

i n t height = 8, length = 12, width = 10;

i n t height , length , width = 10;

Defining Names for Constants [1]

Why do we need symbolic names for constants?

I The symbolic name suggests what the constant represents.

I If the program uses the constant in several places and the
we need to change the value, you can just change the single
symbol definition.

In C, using a feature known as macro definition, we can name
a constant.

e.g.
#define MONTHS PER YEAR 12

Now we can use MONTHS PER YEAR in our program instead of 12.

This is more clearer to the reader. Since a bare 12 in a program
might represent

I No of inches in a foot

I No of donuts in a dozen

Defining Names for Constants [2]
Caution:

I #define is a preprocessing directive.

I There is no semicolon at the end of the #define line.

When a program is compiled, the preprocessor replaces each
macro by the value it represents.

The value of a macro can be an expression:

e.g.
#define RESIPROCAL OF PI (1.0f/3.14159f)

Note:

I If a macro contains an operator, the expression should be
enclosed in parentheses.

I Most C programmers use upper-case letters in macro
names. If there are more than one word, those are
separated by underscore character ( ).



Keywords

Keyword has a Standard, predefined meaning.

They can be used only for their intended purpose.

They cannot be redefined by the programmer.

Note: All keywords must appear in lowercase letters.

Identifiers

Use to name program items such as a constant, a variable, a
function, a macro, etc.

Naming rules:

I May contain letters, digits, and underscore ( ).

I Must begin with a letter or underscore.

I Case sensitive - lower and upper case letters are
distinguishable.

I Cannot use keywords as identifiers.

I No limit on the maximum length of an identifier.

Examples - Identifiers

The following are some examples of legal identifiers:

times10, get next char, done

The following are not legal identifiers:

10times, get-next-char, continue

The following identifiers are all different:

job, Job, JOB, JoB

Conventions - Identifiers

Some programmers use lower-case letters in identifiers (except
macros) and underscores are inserted to separate words if there
are more than one word in the identifier.

e.g. symbol table, current page, name and address

Other programmers avoid underscores and use upper-case letter
to begin each word within an identifier.

e.g. symbolTable, currentPage, nameAndAddress



Layout of a C Program [1]

Token:

Group of characters that can’t be split up without changing
their meaning.

e.g. identifiers, keywords, operators (+, -, etc.), punctuation
marks (comma, semicolon, etc.) and string literals.

For example, the following statement

printf (‘‘Height: %d\n’’, height);

consists of seven tokens:

printf︸ ︷︷ ︸
(1)

(︸︷︷︸
(2)

“Height : %d\n′′︸ ︷︷ ︸
(3)

,︸︷︷︸
(4)

height︸ ︷︷ ︸
(5)

)︸︷︷︸
(6)

;︸︷︷︸
(7)

Layout of a C Program [2]

C allows us to insert any amount of space - blanks, tabs, and
new-line-characters - between tokens.

This rule allows us:

I Statements can be divided over any number of lines.

printf (”Dimensional weight ( pounds ) : %d\n”,
(volume + INCHES_PER_POUND - 1) /

INCHES_PER_POUND);

I Space between tokens makes it easier for the eye to
separate them.

volume = height * width * length;

I Indentation can make nesting easier to spot.

I Blank lines can divide a program into logical units, making
it easier for the reader to discern the program’s structure.


