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Russell Pinnington

C Programming Notes
Rather than give you a full introduction to the C language, this paper provides you with some notes on the basics.  If you require more help, find a book, or ask!
1 Introduction
The C and C++ programming languages are among the most popular and widely used languages available.  C++ is an extension to the C language, allowing Object Oriented Programming.  The C language is used in the lab for programming PIC chips, and you may wish to use the extra power of C++ for programming more complex things such as AI.
Rather than a full introduction to the C language, this paper simply provides you some notes on the basics.
2 Statements

A program is made of a number of statements.  In C, all statements must end with a semicolon (;).  C ignores whitespace, meaning you can put spaces, tabs and new lines in statements without altering the meaning.  Statements may be grouped together in blocks by wrapping them in braces: { and }.  These have a similar function to begin and end in pascal.

Note that the C language is case sensitive, meaning ‘X’ is different to ‘x’.

3 Comments

There are two ways of adding comments to a source file:  A single line comment is started with //, or a multi line comment is wrapped in /* and */.  Note that // is strictly C++, but many C compilers support it.  Examples:

int x;   //Comment here explaining what x is…

int w;

/* long comment here, 

it’s on multiple lines, so we use the other comment style

*/

It is very important to put comments in your files!  Explain what you are doing and why in comments, as this will make it much easier to debug when something doesn’t work.  It also makes it possible to edit your code a long time after you wrote it, or for someone else to edit your code.
4 Variables

4.1 Declarations
Computers must store data in memory.  You access the memory by assigning it a name as a variable, for example:

int x;

This allocates memory for an integer variable called x.  You can write to the memory by assigning a value to x:

x = 6;

All variables must be declared before they are used.  This means telling the compiler what type of data a variable represents.  The syntax of a declaration is:

<type> <identifier>;

Where type is the type of the new variable, and identifier is the name.  In the previous example, ‘int’ is the type, and ‘x’ is the identifier.

4.2 Data Types

There are several standard types in C:

	Type Name
	Full Name
	Description

	char
	Character
	A single byte number, -128 to +127

	int
	Integer
	An integer.  The size depends on the processor and operating system – 32 bits in a 32 bit OS.

	float
	Floating Point
	A floating point (real) number.


Note that there is no string type, as there is in languages such as pascal.  C treats strings as an array of characters – more on this later.

Types may be modified in different ways, by typing the modifier in the declaration:

	Modifier
	Description

	unsigned
	Means the number is treated as always being positive, therefore extending the range.  Example:  char gives a range -128 to +127, unsigned char gives a range 0 to 255.

	long
	Under a 16 bit OS, makes an int 32 bits long.

	const
	Means the variable cannot be modified – useful in function parameters.


Examples:
i) Declare a single byte variable with a range 0 to 255, called ‘Counter’: 

unsigned char Counter;

ii) Declare a real number called ‘Voltage’:

float Voltage;

4.3 Arrays

If you want a number of variables of the same type in a list, the simplest way to do this is with an array.  To create an array, you must declare the variable as normal, but put the number of items in the array in square brackets after the variable name, for example:

int Month[12];

This declares an array called ‘Month’, which consists of 12 integers.  You can then read and write each one separately, again by using the index in square brackets.  Note that arrays start at zero, so Month actually goes from 0 to 11, not 1 to 12.  To assign to one item in the array:

Month[0] = 31;

Month[1] = 28;
And so on…
Summary

int x;     //Declare an integer called x

float y;   //Declare a real number called y

x = 6;     //Assign 6 to x

y = 1.175; //Assign 1.175 to y

int z[5];  //Array of five integers

z[3] = x;  //The fourth element of z is now equal to 6

5 Functions

Functions allow you to group your code into smaller subroutines, that you can then call to execute them.  Functions are declared as:

<return type> FunctionName(<Parameter1 type> Parameter1, <Parameter2 type> Parameter2)

If you don’t want to return a value, or you don’t want any parameters, use the type void.

Every C program must have at least one function, called main.  This returns an int, and takes void.  (It can take other things, but for programming on a PIC you need not worry about this.)

Use of functions is probably easiest to see with an example:

int add(int a, int b)

{

  return a + b;  //’return’ ends the function, and returns the given value

}

int main(void)

{

  int a;

  a = add(1, 2);  //Call the ‘add’ function.  a is now 3

  return 0;  //main should return zero to indicate success

}

Note that the variable name ‘a’ is used twice, however they are NOT the same!  This is an exmple of scope – although there are two variables called ‘a’, they refer to different memory locations.  You cannot access variables inside one function from another.  If it helps, you can imagine that the compiler adds the function name to the variable, eg one is ‘add::a’, and the other is ‘main::a’.  Thus, the variables are actually different.

6 Conclusion

There’s much more to the C language than this brief overview, but I’m afraid that’s all I have time for!  The language contains many ‘built in’ functions that you can call from your programs – you should consult your compiler manual or a C textbook for information on these.

Good luck!
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