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0.4 Definition 4: Limit of functions of two variables

Consider a function f(z,y) defined on an open disc B,(a,b) centered at the point (a,b)
with radius r, B,(a,b) = {(z,y) : \/(z —a)? + (y — b)> < 7}), except possibly at (a,b),
then

“the limit of f as (z,y) approaches (a,b) is L” or

lim @) =L,
(w,y)ﬁ(a,b)f( v)

if for all € > 0, there is a § > 0 such that
if (z,y) € Br(a,b) and 0 < |(z,y)—(a,b)| = /(z — a)? + (y — b)? < § then | f(z,y)—L| <€

~

0.5 Theorem 1

If f(z,y) = Ly as (z,y) — (a,b) along a path C; and f(z,y) — Ls as (z,y) — (a,b) along
a path Cy, and Ly # Lo, then lim ;). f(2,y) does not exist.

0.6 Definition 5: Partial Derivatives

Let f be a real-valued function of two variables. The partial derivatives of f are the
functions defined by

Folw,up) = Tim

f(I+h>y) _f(l',y>
h—0 h

and

fx(xuy) = }LIL%

f(x,y—l—h)—f(:c,y)
h

provided that these limits exist.
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