Let f beafunction whose domainisasubset A of [1"and with range contained in O™
By this we mean that to each x = (X, X,,...,X,) O A, f assignsavalue f(x), an m-tuple
in 0™. Such functions f are called vector-valued-functionsif m > 1, and scalar-valued
functionsif m=1. In general, the notation x +— f (x) isuseful for indicating the value to
which apoint xdO" issent. Wewrite f: AD O" - O™ to signify that A isthe domain
of f (asubsetof 0") andtherangeiscontainedin O™. We also use the expression f

maps Ainto (™. Such functions f are called functions of several variablesif AO O",
n>1.

When f:U O0O" - O,wesaythat f isareal-valued function of n variables with
domain U.

Definition: Graph of a Function
Let f :U O0O" — O.Definethegraph of f to bethesubset of 0™ consisting of all the points

(Xys Xgyeeey Xy £ (X, Xpye, X)) IN O™ fOr (X, X, ..., X, ) inU. Symbolically,
graph f ={(x.... %, (X, %)) OO™ | (X,..... X,) OU}.

Definition: Level Curvesand Surfaces
Let f:U OO" - OandletcOO. Then thelevel set of valuecisdefined to be the set those pointsx 0 U

at which f (x) = c.If n =2, wespeak of alevel curveandif n =3, wespeak of alevel surface.Symbolically,
{xou| fx)=¢ oo".
Notethat thelevel set isawaysin the domain space.

The open disk of radiusr and center X, isdefined to be the set of all points x such that

[x =X, < r. Thissetisdenoted D, (x,), and isthe set of pointsx in 0" whose distance

from x, islessthanr.

Definition: Open Sets

LetU O O". Wecall U an open set when for ever point x,, in U ther existssomer >0such that D, (X,)
iscontained within U; symbolically, wewrite D, (x,) O U.
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