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Types and Declarations

Accept nothing short of perfection!
— anon

Perfection is achieved
only on the point of collapse.
— C. N. Parkinson

Types — fundamental types — Booleans — characters — character literals — integers
— integer literals — floating-point types — floating-point literals — sizes — void —
enumerations — declarations — names — scope — initialization — objects — typedefs
— advice — exercises.

4.1 Types
Consider
x= y+f(2);

For this to make sense in a C++ program, the names x, y, and f must be suitably declared. That is,
the programmer must specify that entities named x, y, and f exist and that they are of types for
which = (assignment), + (addition), and () (function call), respectively, are meaningful.

Every name (identifier) in a C++ program has a type associated with it. This type determines
what operations can be applied to the name (that is, to the entity referred to by the name) and how
such operations are interpreted. For example, the declarations

float x; 1/ xis a floating-point variable
int y=7; // y is an integer variable with the initial value 7
float flint); // fis a function taking an argument of type int and returning a ﬂoatmg -point number
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70 Types and Declarations _ Chapter 4

would make the example meaningful. Because y is declared to be an int, it can be assigned to, used
in arithmetic expressions, etc. On the other hand, f is declared to be a function that takes an int as
its argument, so it can be called given a suitable argument.

This chapter presents fundamental types (§4.1.1) and declarations (§4.9). Its examples just
demonstrate language features; they are not intended to do anything useful. More extensive and
realistic examples are saved for later chapters after more of C++ has been described. This chapter
simply provides the most basic elements from which C++ programs are constructed. You must
know these elements, plus the terminology and simple syntax that goes with them, in order to com-
plete a real project in C++ and especially to read code written by others. However, a thorough
understanding of every detail mentioned in this chapter is not a requirement for understanding the
following chapters. Consequently, you may prefer to skim through this chapter, observing the
major concepts, and return later as the need for understanding of more details arises.

4.1.1 Fundamental Types

C++ has a set of fundamental types correspondmg to the most common basic storage units of a
computer and the most common ways of using them to hold data:

§4.2 A Boolean type (bool)

§4.3 Character types (such as char)

§4.4 Integer types (such as inf)

§4.5 Floating-point types (such as double)

In addition, a user can define

§4.8 Enumeration types for representing specific sets of values (enwum)
There also is

§4.7 A type, void, used to signify the absence of information
From these types, we can construct other types:

§5.1 Pointer types (such as int*)

§5.2 Array types (such as char[]1)

§5.5 Reference types (such as doubles)

§5.7 Data structures and classes (Chapter 10)

The Boolean, character, and integer types are collectively called integral types. The integral and
floating-point types are collectively called arithmetic types. Enumerations and classes (Chapter 10)
are called user-defined types because they must be defined by users rather than being available for
use without previous declaration, the way fundamental types are. In contrast, other types are called
built-in types.

The integral and floating-point types are provided in a variety of sizes to give the programmer a
choice of the amount of storage consumed, the precision, and the range available for computations
(§4.6). The assumption is that a computer provides bytes for holding characters, words for holding
and computing integer values, some entity most suitable for floating-point computation, and
addresses for referring to those entities. The C++ fundamental types together with pointers and
arrays present these machine-level notions to the programmer in a reasonably implementation-
independent manner.

For most applications, one could simply use bool for logical values, char for characters, int for
integer values, and double for floating-point values. The remaining fundamental types are
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