
Lecture 4
The elements of C Syntax

Daily Puzzle

• You are on an island (in the centre) that is one 
mile long and 100 yards wide. The vegetation 
is very dry from a long drought. Suddenly it 
catches fire at one end of the island, and a 
strong wind is blowing it towards you, burning 
the whole width of the island. There's no 
beach, only sheer cliffs, and the sea is infested 
with sharks. What can you do?



Announcements

• Make sure you read the course outline.

• Lecture notes available (as well as pracniques) from

craftofcoding.wordpress.com

Q&A

• Do you have a question?
(I may have an answer)



Why C?

• C was designed as a language to be used.

• C is a powerful language.

• C can be used on many different systems.

A history of C

• In the beginning there was B.

• Appeared circa 1969.

• Designed for PDP-7, PDP-11.

• PDP-11 had 24K memory.

• I/O via teletype machine.

• Then New B evolved

• Added more types.



A history of C

• C emerged in 1973

• Created by Dennis and Ritchie.

• Rewrote the entire Unix kernel.

• ANSI  standard C - 1989

• C95, C99, C11

Languages today

• Embedded systems: C

• Air Traffic Control Systems: Ada

• Aerospace: Ada, Fortran, Jovial, C, C++

• Automotive: Assembler, C, C++, Modula-2

• Railway: Ada

• Game programming: C, C++



C language

• Despite rumours of its demise, C is still a 
strong language.

• Mars Curiosity Rover - 2 millions lines of C and 
some C++ to send the rover on its 225-million 
km journey.

• Runs on Wind River's VxWorks RTOS OS.

C Skeleton

• The most basic C program does nothing.

main()
{}

• It is known as a program skeleton.



C Skeleton

• Many compilers will complain about this. They 
would prefer to see:

int main()
{
    return 0;
}

C Skeleton

• If you want to use input/output (I/O), you 
need to add a library:

#include <stdio.h>

int main()
{
    return 0;
}



hello world

• The Rosetta Stone of programming.

#include <stdio.h>
int main()
{
    printf(“hello world”);
    return 0;
}

From Code to Program

include <stdio.h>
int main()
{
    printf(“hello world”);
    return 0;
}

Code

Compiler

hello.c

gcc -Wall -pedantic -std=c99 hello.c

<CF><FA><ED><FE>^G^@^@^A^C^
@^@<80>^B^@^@^@^P^@^@^@<B0>
^E^@^@<85>^@ ^@^@^@^@^@^Y

^@^@^@H^@^@^@__PAGEZERO^@^@
^@^@^@^@^@^@^@^@^@^@^@^@^@^
@^@^@^A^@^@^@^@^@^@^@^@^@

^@^@^@^@^@^@^@^@^@^@^@^@^@^
@^@^@^@^@^@^@^@^@^

Binary file (executable)



The compiler

file to compile

compiler

gcc -Wall -pedantic -std=c99 hello.c

tell the compiler to show all warnings

is strict about the ISO standard

uses the C99 standard

#include

• The #include is used to include libraries in the 
program.

• For example, math libraries, or in the case of 
stdio.h - input/output libraries.

#include <stdio.h>



#include

• Libraries consist of commonly used modules 
called functions.

• For example the library math.h contains sqrt, 
log, power, cos, sin etc.

#include

• There are many libraries which can be 
included:

#include <math.h>
#include <string.h>
#include <stdlib.h>

• Libraries can also be created by users.



Anatomy of a skeleton

• All programs contain a main part - this is where 
the program starts its processing.

   int main()

! ! ! {
! ! !     // your code goes here
! ! !     return 0;
! ! ! }

Anatomy of a skeleton

   int main()

! ! ! {
! ! !     
! ! !     return 0;
! ! ! }

begin

end

return a 0 
to the OS 

indicate the 
main part of the 

program

indicate the 
type of value to 
return to OS

OS = operating system, e.g. MacOS, Linux



return 0;

• return statements are used to tell the 
operating system the status of a program 
when it exits.

• The general form of a return statement is:

 return b;

OR
 return (b);

return 0;

• The value b indicates the return status.

• If b equals zero, the program exited normally.

• A non-zero status for b indicates an error.

• Therefore

! return 0;

indicates that the program exited normally.



What happens

\> hello world

The program is run from the command prompt

\> ./a.out

It performs its tasks

printf(“hello world”);

return 0;

It informs the OS that its tasks were completed okay.

OS a.out

OS a.out

0

program 
loaded to 
memory and 
executed

program 
sends a 0 
(status) to OS 
then exits

Now a small program

#include <stdio.h>

int main()

{

    int a, b, sum;

    sum = a + b;

    return 0;

}



Now a small program

#include <stdio.h>

int main()

{

    int a, b, sum;

    sum = a + b;

    return 0;

}

objects to 
store values in 

= variables

calculation
statement

Variables

• Variables are “objects” used in a program to 
store values in memory.

! int a, b, sum;

Creates 3 variables which can store integers 
(i.e. whole numbers) 



Variables

• The word

! int

is short for integer - it is a type

• The are various types in C to store whole 
numbers, decimals, and characters.

Variables

?

a b sum

? ?

computer 
memory



Making a statement

• A statement causes some definite action to 
be carried out.

• For example:
 
 a = 6;

! sum = a + b;

Making a statement

• A simple statement in C is an expression 
followed by a ; (semicolon).

• Forget a semicolon somewhere, and the 
compiler will baulk when it tries to compile 
the program.



Making a statement

• For example:

! sum = a + b;

this means: 

“take the value store in a, and add it to the 
value stored in b, then assign this calculated 
value to the variable sum”.

Making a statement

2

a b sum

3 ?

sum = a + b;

sum = 2 + 3;

sum = 5;

2

a b sum

3 5



Run the small program

#include <stdio.h>

int main()

{

    int a, b, sum;

    sum = a + b;

    return 0;

}

I don't 
have a good 

feeling about 
this.

Something is a’miss

• The program is missing the I/O.

• I/O is short for Input/Output.

• Programs aren’t much use without this.



Now a small program

#include <stdio.h>

int main()

{

    int a, b, sum;

    printf(“Enter two integers: “);    

    scanf(“%d%d”, &a, &b);

    sum = a + b;

    printf(“Sum = %d\n”, sum);

    return 0;

}

Output

• The function printf (print-eff) is used for 
writing data to standard output (usually the 
screen).



Output

• The statement:

! printf(“Enter two integers: “);

prints the text Enter two integers to the 
screen.

Output

• The statement:

! printf(“Sum = %d\n”, sum);

prints the text Sum = ❒ to the screen - where 
❒ is replaced with the value stored in sum. 



Input

• The function scanf (scan-eff) is used to 
acquire input from the standard input (usually 
the keyboard).

Input

• The statement:

! scanf(“%d%d”, &a, &b);

reads two “integers” from the keyboard and 
stores the values in the variables a and b.



What does the & do?

• The special operator, &, tells scanf where to 
store the number... (its address in memory):

! scanf(“%d%d”, &a, &b);

What about the %d ?

• This says:

“Input a number of type integer”

• C likes to be told EXACTLY what it is 
inputting and outputting.

%d is for integers
%c is for characters



Now a small program

#include <stdio.h>

int main()

{

    int a, b, sum;

    printf(“Enter two integers: “);    

    scanf(“%d%d”, &a, &b);

    sum = a + b;

    printf(“Sum = %d\n”, sum);

    return 0;

}

objects to 
store values in 

= variables

output

input (from user)

output
calculation
statement

Another small program

#include <stdio.h>

#define P 3.1459

int main()

{

    double a, r;

    printf(“value: “);    

    scanf(“%lf”, &r);

    a = P * r * r;

    printf(“result %lf\n”, a);

    return 0;

}

What does 
it do?



Another small program

#include <stdio.h>

#define PI 3.1459

int main()

{

    double area, radius;
    printf(“Circle radius: “);

    scanf(“%lf”, &radius);

    area = PI * radius * radius;

    printf(“The area is %lf\n”, area);

    return 0;

}

The sum of its parts

#include <stdio.h>

#define PI 3.1459

int main()

{

    double area, radius;
    printf(“Circle radius: “);

    scanf(“%lf”, &radius);

    area = PI * radius * radius;

    printf(“The area is %lf\n”, area);

    return 0;

}



Flowcharts

• A pictorial representation of an algorithm.

Flowcharts

prompt user 
for circle 

radius

input
radius

calculate
area

output
area



How to tell which Star Wars film your watching if you’ve never seen a Star Wars film.

Did you see a laser cut a main 
characters limb off?

Are there aliens that are clearly 
just there to be merchandised as 

kids toys?

Is the main character super 
whiny?

Was there a character that you 
wished would just self-implode?

Like completely vaporize?

There are creepy 
bears.

It’s the bumbling 
floppy-eared idiot 

sidekick.

Does a spaceship 
that looks like a 
moon blow up?

Is there a *horrible* love 
story with the main 

character?

Was one of the main 
characters frozen?

Oh...YesNo

YesNo

YesYes

Was there an assassination 
attempt made on one of the 
main characters using bugs?

Yes

No

Yes No

Yes No

Yes

Episode I Episode VI Episode III Episode V Episode II Episode III


