Limits of functions

Definition
We say that a function f(x, y) approaches the limit L as (x, y) approaches
{xp, ¥o), and write

lim fx. =1L

{x, ¥ )= (xg, %)

if, for every number € = 0, there exists a corresponding number § > 0 such
that for all (x, y) in the domain of f,

0<yx—x)2 4+ —)P<é = [fx,y)—L| <€. (1)



Limits of functions
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Solution Since the denominator /x — /¥ approaches 0 as (x, y) — (0,0), we
cannot use the Quotient Rule from Theorem 1. However, if we multiply numerator
and denominator by /x 4+ /¥, we produce an equivalent fraction whose limit we



Continuity of functions

Therefore, f has this number as its limit as (x, y) approaches (0, 0) along the line:

_ 2m
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This limit changes with m. There is therefore no single number we may call the
limit of f as (x, y) approaches the origin, The limit fails to exist, and the function
is not continuous.

lim (x,y)= lim (x,v)
Loy —=(0.0) f Y (x5 —={0.00 f Y
along y=nx




