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Some notation and terminology

We will denote

Rn = R× · · · × R︸ ︷︷ ︸
n times

.

Thus, an element x ∈ Rn is an ordered n-tuple

x = (x1, x2, . . . , xn).

Notice that we denote the components of x with superscripts (although sometimes subscripts will
also be used, i.e., x = (x1, x2, . . . , xn)). We think of elements of Rn as vectors, so that the usual
vector operations (addition, multiplication by scalars, etc.) are defined. For instance

(x1, x2, . . . , xn) + (y1, y2, . . . , yn) = (x1 + y1, x2 + y2, . . . , xn + yn).

We will not employ any special notation (such as ~x or x) to denote vectors.
When n = 2 or n = 3, we sometimes use (x, y) and (x, y, z) to denote (x1, x2) and (x1, x2, x3),

respectively. The value of n is sometimes called the dimension of the space (R2 is two-dimensional,
R3 is three-dimensional).

In many scenarios, we will take x ∈ Rn to be an independent variable. Hence, calculus operations
such differentiation, divergence, etc., are defined, e.g.,

div(x) =
∂x1

∂x1
+ · · ·+ ∂xn

∂xn
= n.

The components xi of x, i = 1, . . . , n, are called coordinates and for them calculus operations also
apply, e.g.,

∂x1

∂x2
= 0,

∂x3

∂x3
= 1.
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