Functions of n variables

Let E, beaEuclidian spaceand f : E, - R amapping.

Wesay that f isafunction of nvariables and write

y="f (X, %,....,X,)

If XOE, and X =[x, %,,...,X,], we may also write

y=Tf(X)



The graph of afunction of n variables

Let afunction y = f (x,X,,...,X,) begivenonaset M O E,
We definethe graph of ¥ = f (X, %,,...,X,)asaset GO E, .,

G ={ (%% %0 V)1 (X0 %00 %) DM Oy = £ (3, %,0...%, )}

Note that the idea of a graph can only be utilized geometrically
If n=1or n=2. For higher dimensions it is of no practical

significance




Examples

The volume of acone

v
V(r,v)=
(rv) ="
The distance of two points
T [ X4 %61 %]
[Xl xz,xg] ............................ .B

P(AB) =d (X%, X5 Xy, X5 %) =\/Z(>ﬁ+3 %)’






There are properties of functions of n variables (or n-functions)
that can be easily defined by analogy with functions of one

variable:

] boundedness
4 sum, difference, product, and quotient of two functions
O multiplying afunction by a scalar

] domain of afunction



Composite function

L et h(ul,u2 ..... um) be afunction of mvariablesand let for X O E,
X =[%, %, %] G(X),9,(X).-.., 9, (X) bemfunctions
of nvariables. If U =| g,(X),g,(X).....g,(X) |OD(h)

thevalue y =h(U)=h(g,(X),9,(X)..... 9, (X)) and define on
(X |XOD(g,)nD(g,)n...nD(g,)C
(gl(x)’QZ(X) °°°° gm(X))DD(h))

M =< >

the function 'f(X) =h(g,(X).9,(X).....9, (X)) of nvariables

composed of an outer component f and inner components 9, 9;,--., 9,



(X |XOD(g,)nD(g,)n...nD(g,)C
(gl(x)’gz(x) °°°° gm(X))DD(h))




Example

U
U,

\/ g, (% Y, 2) =xy+xz+yz
g, (X Y, 2) = xyz

h(u,u,) =




