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Here a variable of type
is multiplied by a variable of type
to yield a result of type
. This program compiles without error; the compiler considers it normal that you want
to multiply (or perform any other arithmetic operation on) numbers of different types.

line that performs the arithmetic in MIXED as an error. Such languages assume that when you
ever,
carry out your intentions. This is one reason for the popularity of C++ and C. They give you
mistake.

-type expressions as the
one in MIXED

TABLE
Data Type

Order
Highest

Lowest
The arithmetic operators such as and like to operate on two operands of the same type.
When two operands of different types are encountered in the same expression, the lower-type
variable is converted to the type of the higher-type variable. Thus in MIXED, the
value of
is converted to type
and stored in a temporary variable before being multiplied by
the
variable
. The result (still of type
) is then converted to
so
that it can be assigned to the
variable
. This process is shown in F
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Data conversion.

These conversions take place invisibly,
them; C++ automatically does what you want. However,
effect be defining our own data types. We may want to use these new data types in mixed
expressions, just as we use normal variables in mixed expressions. When this is the case, we
must be careful to create our own conversion routines to change objects of one type into
-in data types.

As you have probably gathered by this time, C++ uses the four normal arithmetic operators ,
, , and for addition, subtraction, multiplication, and division. These operators work on all
the data types, both integer and floating-point. They are used in much the same way that they
are used in other languages, and are closely analogous to their use in algebra. However, there
are some other arithmetic operators whose use is not so obvious.
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There is a fifth arithmetic operator that works only with integer variables (types
,
,
, and
).
called the remainder operator, and is represented by the percent symbol ( ).
This operator (also called the modulus operator) finds the remainder when one number is
divided by another. The REMAIND program demonstrates the effect.

the remainders of these divisions. The remainder operator is used in a wide variety
of situations.
show examples as we go along.
A note about precedence: In the expression

the remainder operator is evaluated first because it has higher precedence than the
operator.
If it did not, we would need to put parentheses around
to ensure it was evaluated before
being acted on by .

C++ offers several ways to shorten and clarify your code. One of these is the arithmetic
assignment operator. This operator helps to give C++ listings their distinctive appearance.
The following kind of statement is common in most languages.

In this situation you add something to an existing value (or you perform some other arithmetic
operation on it). But the syntax of this statement offends those for whom brevity is important,
because the name
appears twice. So C++ offers a condensed approach: the arithmetic
assignment operator, which combines an arithmetic operator and an assignment operator and
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hat has exactly the same effect as the preceding one.

Arithmetic assignment operator.

There are arithmetic assignment operators corresponding to all the arithmetic operations: ,
, , , and
(and some other operators as well). The following example shows the arithmetic assignment operators in use:
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You

a common

Or you can use an arithmetic assignment operator:

condensed approach:

The

prefix,
meaning that the operator precedes the variable; and as a postfix, meaning that the operator folthat performs some other operation on it. For example

The question here is this: Is the multiplication performed before or after
is incremented?
In this case
is incremented first. How do we know that? Because prefix notation is used:
. If we had used postfix notation,
, the multiplication would have been performed first, then

C++ Programming Basics

The increment operator.
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The first time
is incremented, the prefix
operator is used. This causes the increment
to happen at the beginning of the statement evaluation, before the output operation has been
carried out. When the value of the expression
is displayed, it has already been incremented, and
is incremented, the postfix operator is used. When the expression
Following the completion of this statement, the increment takes effect, so that in the last statement of the program we see that
has acquired the value

The decrement operator,

, behaves very much like the increment operator, except that it sub-

Many activities in C++ are carried out by library functions. These functions perform file
access, mathematical computations, and data conversion, among other things. We
but you can use simple library functions without a thorough understanding of their operation.
The next example, SQRT, uses the library function
ber entered by the user.

to calculate the square root of a num-
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The program first obtains a number from the user. This number is then used as an argument to
the
function, in the statement

An argument is the input to the function; it is placed inside the parentheses following the function name. The function then processes the argument and returns a value; this is the output
from the function. In this case the return value is the square root of the original number.
Returning a value means that the function expression takes on this value, which can then be
assigned to another variable in this case
some output from the program:

close.
The arguments to a function, and their return values, must be the correct data type. You can
find what these data types are by looking at the description of the library function in your com, the
description specifies both an argument and a return value of type
, so we use variables
of this type in the program.

As with
and other such objects, you must
a header file that contains the declaration of any library functions you use. In the documentation for the
see that the specified header file is CMATH. In SQRT the preprocessor directive

takes care of incorporating this header file into our source file.
error message like this from the compiler:

.

We mentioned earlier that various files containing library functions and objects will be linked
to your program to create an executable file. These files contain the actual machine-executable
code for the functions. Such library files often have the extension .LIB. The
function is
found in such a file. It is automatically extracted from the file by the linker, and the proper
connections are made so that it can be called (that is, invoked or accessed) from the SQRT proworry about the process. However, you should understand what these files are for.
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use a library function like
, you must link the library file that contains it to your program. The appropriate functions from the library file are then connected to your program by
the linker.
names and types of the functions and other elements in the library file. They are given this
information in a header file. Each header file contains information for a particular group of
functions. The functions themselves are grouped together in a library file, but the information
about them is scattered throughout a number of header files. The IOSTREAM header file contains
information for various I/O functions and objects, including
, while the CMATH header file
contains information for mathematics functions such as
. If you were using string functions such as
, you would include STRING.H, and so on.
program development.
The use of header files is common in C++. Whenever you use a library function or a predefined object or operator, you will need to use a header file that contains appropriate declarations.

You can use
in two ways. The angle brackets and surrounding the filenames
IOSTREAM and CMATH in the SQRT example indicate that the compiler should begin searching for
these files in the standard INCLUDE directory. This directory, which is traditionally called
INCLUDE, holds the header files supplied by the compiler manufacturer for the system.
Instead of angle brackets around the filename, you can also use quotation marks, as in

Quotation marks instruct the compiler to begin its search for the header file in the current
directory; this is usually the directory that contains the source file. You normally use quotation
e
choice speeds up the compilation process slightly by giving the compiler a hint about where to
find the file.
handle header files with specific compilers.

C++ Programming Basics

Source file

Library header file

User header file

SOMELIB.H

MYPROG.H
Compiler

Object file

Library file

SOMELIB.LIB

Linker

Header and library files.

function named

function. A
is always the first one executed when a program is executed.

A function is composed of statements, which tell the computer to do something. Each statement ends with a semicolon. A statement may contain one or more expressions, which are
sequences of variables and operators that usually evaluate to a specific value.
Output is most commonly handled in C++ with the
object and
insertion operator,
which together cause variables or constants to be sent to the standard output device usually
the screen. Input is handled with
and the extraction operator , which cause values to be
received from the standard input device usually the keyboard.

