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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

1. fis defined at (xq, vo),

2. lim  flx, v) exists,
(x, ¥) = (xi, o)

3. lim
{x, ¥l=—>ix

G y) =[x, o).

0

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

L alory  9=K For G0y

0, (x, ¥} = (0, 0)
“b‘

s continuous at every point except the origin (Figure 1<4.13).

s Lre DNE So NoY SeveVippent oy (s,°)

¥

Q&«\\\\}:\AV» & Q-W\Q%'\\'QS“ .\&5 'S'b\;(g \ &g\x\{\\\ any %Q\){\ \s @%&
'—HK,\\ %Q—S—(}g }b\\ \s NS0 ORI %(U\,\t Q,V\ _S_Cx)b\: X—)

D = 52 | CovTrnens
®\%\ Fn o8 M N S Vo 4 Ex\\'&m\'c\\‘m §ro 6







4.3 Portial ey v &r\ wel

Ay k u&{ (}y
TR
h %\(an)

T -S‘\Ma N Variable g‘u\x\ W= S—Q&}
d\g\ — Lim TO0-F0 j%/

{

Ax x. "o N RN

WG N \WRCAPRN Wang, & The ‘\\@\\\\% ) Wiy
X %@&év No Mo \*\\&Q&\N{\§ A =

N Z:—%b\ ;ﬁB/ T\’\g\\{ G\XVE ég Q\Nﬂ\% w £ &{Q\\&j
e Twe in &Q@ MR Mo Aapias (L s\ &\ '

Pow &\NZ/L/'\% W*\% W o QSS *\x‘«\ W Cow S.)‘\\\\§ %‘-\ ('\SV’\ QSS
Q\r\a\\\% 655 pad \N\\\\m QAY\\V\

N Derimgian
X L SO 2 N -Thp) 2T
\'\ﬁa \\ \x \

(Er N \arivdhive & %B e

,\ B%W\\\\ ﬁts@ 2y NYa A
&N)e\ ENEYY .\S S el
J Y N\

5\?\\"\6\\5- é\i: } :B\%« 1Z>«

R



\

[o URTRY Q@\rimk &\\’\xfoéﬂ'wil We We T
Colas $o,r éﬁmbk Varine Twedisn  Since We oy
\’\Kﬂs\w\b Q‘(\\\a SN W«Qoh\a U\‘(\SA"\A\)\

= X g\“@@ 1o Uiy, S BogelFhs )

’0\(*\}\ %.M'\\fax\y‘\w‘g XS’“\( %\I\\\s Q%‘ \{\\Q‘{\»\‘\A\\\\"‘!Q NA§
ANCR. S by M

—

7>§o<m6 S 6 @G\EX +4€

E&@m& Qf&m @G\VJV'\@}L &RKN«AT\”M @ > AV\W‘B
X LS Y - S =2 [y
QY WK

Exormglt W fag T70 Thearem 2 §oa9e. +740

£ <o\ Sans

9 N o M@G\ﬁ{ Jk &EY'\VA'\\,\ ox ) S T



&"ngirex\\w‘q\)\\\\\g

For b oo b \¥rranidl Ay Ko, 8eY
D{\%'\\\‘\Aﬁm\ \%:%{XM) \S Q\H\ﬁﬁ&\ﬁ* (Xw %}Q\ '\&'

SN g AT & ) Ax T

 hasrem 3‘%\\3&, )

THEOREM 3—The Increment Theorem for Functions of Two Variables  Suppose
that the first partial derivatives of f(x, ¥) are defined throughout an open region &

containing the point (xy, vy) and that f, and f, are continuous at (xg, yg). Then
the change

Az = flxg + Ax, v + Ay) — flxg, yo)

in the value of § that results from moving from {(xg, vg) to another point
(xp + Ax,yp + Ay)in R satisfies an equation of the form

Az = fulxg, yo)Ax + flxg, yo)Ay -
in which each of €1, €2 — 0 as both Ax, Ay — 0,

erdx + exAv

COROLLARY OF THEOREM 3 If the partial derivatives f, and f, of a function

f(x, v} are continuous throughout an open region R, then f is differentiable at
every point of R,
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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),
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XAMPLE 1 Find the limits of integration in cylindrical coordinates for
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