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IBM Personal Computer XENIX
Library Overview

The XENIX! System has three available products. They are the:
o Operating System

» Software Development System

+ Text Formatting System

The following pages outline the XENIX Software Development

Q System library.

O

1 X ENIX is a trademark of Microsoft Corporation,
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About This Book

This reference manual describes the C language. It is intended to
be a reference for programmers with experience in C or in
another language. You should have knowledge of programming
fundamentals.

This book is organized as follows:

Chapter 1. Elements of C
Describes the letters, numbers and symbols you can use in
a C program. Also outlines the combinations of characters
having special meanings to the C compiler.

Chapter 2. Program Structure
Discusses the components and structure of C programs.
Explains how C source files are organized.

Chapter 3. Declarations
Discusses C declarations, which specify the attributes of C
variables, functions and user-defined types.

Chapter 4. Expressions and Assignments
Describes the operands and operators that make up C
expressions and assignments. Also discussed are the type
conversions and side effects that can accompany the
evaluation of expressions.

Chapter 5. Statements
Describes C statements. Shows how statements control the
flow of program execution.

Chapter 6. Functions
Discusses the features of C functions; the form of a C
function, formal and actual parameters, and return values.

Chapter 7. Preprocessor Directives
Describes the instructions recognized by the C
preprocessor. The C preprocessor is a text processor that
is automatically invoked before compilation.
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Introduction

This chapter describes the elements of the C programming
language. The elements of the language are the names, numbers,
and characters used to construct the statements and declarations
of a C program.

Notational conventions

The following notational conventions are used throughout this
manual,

boldface Boldface marks keywords in the text or in
syntax specifications. Keywords in
examples are not boldface.

italics Italics are used in syntax specifications and
in the text for general terms marking the
places where specific terms will appear in
an actual C program. For example, in:

goto name,

name is italicized to indicate that this is a
general form for the goto statement.

Ttalics may also be used for emphasis of
particular words in the text.

[1 Brackets enclose optional portions in syntax
specifications. However, the C language
also uses brackets for array declarations
and subscript expressions. In discussions of
the syntax for array declarations and
subscript expressions, and in examples,
brackets have the meaning specified by C.



ellipses . ..

Hn

Thus,
return [expression];

indicates that expression can be omitted,
while

return {var[1]);

is an example indicating that the value of
the subscript expression var[1] is to be
returned.

Ellipses following an item indicate that
more items having the same form can
appear. Ellipses can be vertical or
horizontal. For instance,

= {expression [ ,expression . . . |}

indicates that one or more expressions
separated by commas can appear between
the braces, while

i

[declaration]

statement
[statement)

}

indicates that zero or more declarations,
followed by one or more statements, can
appear between the braces.

Quotation marks set off values and program
fragments within the text. Some C
constructs require quotation marks.

=



The Character Set

C programs are constructed by combining the characters of the C
character set into meaningful statements. The C character set
consists of letters, digits, and punctuation marks. Each character
has an explicit meaning and can only be used as defined. The C
compiler generates error messages if a character is not used
correctly or if characters that do not belong to the C character set
are used.

The following sections describe the characters and symbols of the
standard C character set and explain how and when to use them.

Letters and Digits

The C character set contains the uppercase and lowercase letters
of the English alphabet and the ten decimal digits of the arabic
number system (0 through 9).

These letters and digits can be used to form the constants,
identifiers, and keywords described later in this chapter.

The C compiler treats uppercase and lowercase letters as distinct
characters. If a lowercase a is specified in a given item, you
cannot substitute an uppercase A4 in its place; you must use the
lowercase letter.

Whitespace Characters

Space, tab, line feed, carriage return, form feed, vertical tab, and
newline characters are called whitespace characters because they
serve the same purpose as the spaces between words and lines on
a printed page. These characters separate user-defined items,
such as constants and identifiers, from other items within a
program, allowing the C compiler to distinguish between them. A
Ctrl-Z character (sometimes used for an end-of-file mark) is also
a whitespace character.

The C compiler typically ignores a whitespace character unless it
is used as a separator or as part of a constant. This means you

1-5



can use extra whitespace characters to make a program more
readable. Comments, described later in this chapter, are also
treated as whitespace.

Punctuation and Special Characters

The punctuation and special characters in the C character set are
used for a variety of purposes, from organizing the text of a
program to defining the tasks to be carried out by the compiler or
by the compiled program. The following table lists these

characters.

Character Name Character Name

. comma 5 dollar sign
period | vertical bar

; semicolon / slash

: colon \ backslash

? question mark ~ tilde

; single quotation _ underscore
double quotation # number siga

( left parenthesis % percent sign

) right parenthesis & ampersand

[ left bracket A caret

] right bracket * asterisk

i left brace - hyphen; minus sign

} right brace = equal sign

< left angle bracket + plus sign

> right angle bracket @ at sign

! exclamation mark accent

These characters have special meaning to the C compiler and can

only be used as described in later sections of this manual.
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Escape Sequences

Escape sequences are special character combinations that
represent whitespace and non-graphic characters. Escape
sequences are used when creating strings for display on terminals
and printers. A sequence consists of a backslash followed by a
letter or combination of digits. The following table lists the C
language escape sequences.

Non-graphic Characters for Constants

Escape Sequence Name
\n newline
N horizontal Lab
\v vertical tab
\b backspace
\r carriage return
A\ form reed
:' single quote
\ double quete
N backslash
\ddd ASCII charzcter in octal
\xdd ASCII characler in hexadecimal

The sequences \ddd and \xdd, where d represents a digit, allow
any character in the ASCII character set to be given as a 3-digit
octal or a 2-digit hexadecimal character code. For example, the
backspace character can be given as \010 or \x08 . The
ASCII null character can be given as \0 or \x0. Only octal
digits may appear in an octal escape sequence.

These sequences allow non-graphic control characters to be sent
to a display device. For example, the escape character, \033 ,is
often used as the first character of a control command for a
terminal or printer.

Non-graphic characters should always be represented by escape
sequences. Placing a non-graphic character in a C program
usually has unexpected results.



Operators

Operators are special character combinations that specify
arithmetic, logical, and assignment operations. They are used
when forming expressions. The following tables list all the
operators of the C language.

Arithmetic and Logical Operators

Operator Name Operator Name

! logical negaticn < less than

~ bitwise negation <= less than or equal
++ increment > greater than

- decrement »= greater than or equal
+ addition == equal

- subtraction, negative = not equal

* multiplication, indirection | bitwise OR

/ division & bitwise AND, address
% remainder A hitwise exclusive OR
<< shift [eft && logical AND

>> shift right I logical OR

Assignment Operators

Ogerator Name

= assign

= increment and assign
= decrement and assign
= multiply and assign
= divide and assign

Y%= modulus and assign
>>= shilt right and assign
<<= shift left and assign

&= bitwise AND and assign

= bitwise exclusive OR and assign
= bitwise OR and assign

See Chapter 4, “Expressions and Assignments,” for a complete
description of each operator.
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Constants

A constant is 2 number, a character, or a string of characters used
as a value in a program. Since a constant’s value does not change
from execution to execution, constants are typically used to
initialize program variables or to serve as fixed data, such as
filenames and test valunes.

The C language has four kinds of constants: integer, floating

point, character, and strings. The following sections define the
format and use of each.

Integer Constants

An integer constant is a decimal, octal, or hexadecimal number
that represents an integer value. A decimal constant has the
form:

digits

where digits is one or more decimal digits (O through 9). An octal
number has the form:

Oodigits

where odigits is one or more octal digits (0 through 7). The
leading O is required. A hexadecimal number has the form:

Oxhdigits
where hdigits is one or more hexadecimal digits (0 through 9 and
either uppercase or lowercase a through f ). The leading Ox is

required. In all cases, whitespace characters must not be used
between the digits of the constant.

1-%






