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Operators and Operations
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Operators

� operators are applied to operands

� operators and operands form operations

� every operation has a result

� an operation generates a value

� be careful: there are side effects / spin-offs

Side effects are often the origin of semantic errors.

You cannot find any syntactical errors there!
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Punctuation Marks

� symbol that is no operation

� independent syntactical and semantical meaning

� punctuation marks in C
– []   ()   {}

– *    ,     :

– =    ;    …

– #

() = parenthesis;  [] = squared brackets

{} = braces
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Functions in C

� C only has functions.

� There aren’t any procedures.

� A function can call another function.

� A function cannot be defined within 
another function.

� A function can call itself.

� A function has a return value.
� This is the major characteristic 

of a function.
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� The main function is the MAIN 
function in every program.

� The main function is executed first.

� The main function is started at the 
program’s start.

� You need at least the main function.

� Without a main function you are 
coding, oh!, programming a library.

Program main



IBM University and Vocational Education

Programming Language C |  Introduction  |  Arne Heimeshoff © 2003 IBM Corporation59

The famous program “Hello Word!”

This is the most famous program code I know, even in Pascal.
Pascal, what the hell is that?

/* file: hello.c */
#include <stdio.h>

int main (void)
{

printf (“Hello world!\n”);
return (0);

}

comment

preprocessor derective

return value’s data type

function name

list of input parameters

punctuation mark
function called by name

list of input parameters

name of included file

… and this confusion
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Functions

data type  function name  (parameter with data type s)

{

}

head of the function

body of the function
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Functions you need – the first step

int printf (const char * string, …);

int getchar (void);

int scanf (const char * format, …);

You will need more than only these functions above in the future, 
but now it is enough to code some simple programs in C.
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Classes of Data Types

C has no data type for characters and strings! 
Characters are represented by numeric values.

data types

simple data types derived data types

integer types floating point types

float

double

numeric enumerating

long double

char

short

int

long

pointer

array

structure

union
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Modifier

� The range of the data type is predetermined by the modifier

– signed

– unsigned

� The data type char is either signed char or unsigned char . 
This depends on the implementation.

� All other data types are normally implemented as unsigned data 
types.
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Classes of Data Types

range

length

signed char
unsigned char

signed short
unsigned short

signed int

unsigned int

signed long
unsigned long

1 byte

2 bytes

2 bytes
4 bytes
2 bytes
4bytes

4 bytes

min. max.

-128
0

- 32.768
0

-32.768
-2.1147.483.648

0
0

-2.147.483.648
0

+ 127
+ 255

+ 32.768
+ 65.535

+32.767
+2.147.483.647

+65.535
+4.294.967.295

+2.147.483.648
+4.294.967.295
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Data type char (unsigned char)

The data type char is used to represent a character 
from the ASCII character table.

27 26 25 24 23 22 21 20

0 1 1 1 1 1 1 0

0 x 1 = 0
1 x 2 = 2
1 x 4 = 4
1 x 8 = 8
1 x 16 = 16
1 x 32 = 32
1 x 64 = 64
0 x128 = 0

126
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Data type char (signed char)

In this example the bit sequence 0111 1110 represents 
the same value in signed and unsigned.

-27 26 25 24 23 22 21 20

0 1 1 1 1 1 1 0

0 x 1 = 0
1 x 2 = 2
1 x 4 = 4
1 x 8 = 8
1 x 16 = 16
1 x 32 = 32
1 x 64 = 64
0 x-128= 0

126
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Data type short (unsigned short)

215 214 213 212 23 22 21 20

0 1 1 0 1 0 1 0

0 x 1 = 0
1 x 2 = 2
0 x 4 = 0
1 x 8 = 8
0 x 4096
1 x 8192
1 x 16384
0 x 32768
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Data type short (signed short)

-215 214 213 212 23 22 21 20

0 1 1 0 1 0 1 0

0 x 1 = 0
1 x 2 = 2
0 x 4 = 0
1 x 8 = 8
0 x 4096
1 x 8192
1 x 16384
0 x -32768
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Data type int (unsigned int)

We assume that the data type int is implemented 
with 4 bytes / 32 bits.

231 230 229 228 23 22 21 20

0 1 1 1 1 1 1 0

0 x 1 = 0
1 x 2 = 2
1 x 4 = 4
1 x 8 = 8

and so on …
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Data type int (signed int)

-231 230 229 228 23 22 21 20

0 1 1 1 1 1 1 0

We assume that the data type int is implemented 
with 4 bytes / 32 bits.

0 x 1 = 0
1 x 2 = 2
1 x 4 = 4
1 x 8 = 8

and so on …


