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I'wvo-Path Test for Nonexistence of a Limit
If a function f(x, v) has different limits along two different paths in the domain of
Fas {x, y) approaches (xg, vol, then limg, ;)i v Flx, v) does not exist.

6 Reoe Fs

EXAMPLE 6 Show that the function
Zr?‘y
.I4 -+ }=‘j"

Jr('x!yj -

{Figure 14.14) has no limit as (x, ) approaches (0, O).
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DEFINITION A function f(x, v) is continuous at the point (xq, yo) if

EJ’\QD_(:\S\ %o

1. fis defined at (xq, vo),

2 lim  flx, v) exists,
{x, ¥)—*(xg, wo)
3. lim flx, v) = flxg, vo)

(x, ¥) == (xg. ¥g)

A function is continuous if it is continuous at every point of its domain,

EXAMPLE 5 Show that

Ex5 o9 159 o {7 o » 0.0

Livg a\oryy 828R For G0

Q, (x. y) = (0,0)
§b‘

is continuous at every point except the origin (Figure 1<4.13).
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the first partial derivatives of f(x, v) are defined throughout an open region R

Az = flxg + Ax, v + Ay) — flxg, yo)

Az = fodxp, yo)Ax + flxo, yo)Ay + € Ax + €Ay

fx,

COROLLARY OF THEOREM 3
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EXAMPLE 2 Set up the limits of integration for evaluating the triple integral of a
function F(x, y, z) over the tetrahedron D with vertices (0, 0, 0), (1, 1,0), (0, 1, 0),
and

EXAM PLE 3 Integrate F(x, y, z) = 1 over the tetrahedron D in Example 2 in the
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