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Math 22101
OCcteher 6, 2004
YWisualizing Himits

In the case that £: B> R it is convenient © study Hmit and contingity guestions using the graph
z=fx yhof . We will discuss several interesting limus as (x.y >0 Some of these are examples o
homework problems from the text section 13.3, or medifications of them
> restart:
withiplotsl:
13 Find the mit as (

> fr=(x,yv)-»rsinix

Fm i yiees sinpT =T
Is your answer consistent with the graph of {7 Is T continuous wt the origin?
i

SV e
gt

Remark: Maple piots the graph of a function of 2 variables parametrically. For example, in

the picture above, it 1akes the square x=-2..2, y=-2..2 and cross-hatches it with a 20 by 20 grid (you can
change this defauli option). Then it sends (X,¥} ——>(x.v.f(x,¥}), and rraces where the grid goes. You
can recover the domain gnd by looking at the plot from above.

2}y Can you find the limit as (x,¥)->(0.0) of
Pogi=n, Y -rEin (KO 2oy ) SN 2yt

g=lnyl—=" 1 5

X4y
) Is your answer consistent with the graph of 27 Could yvou define g{0.0) to make g{x.y) continuous at the
origin?
> plot3digix,vi.
¥=-2..2,¥y=-2..2,sca
=(42,75],

ovientation
color=white,
axes=boxed,
title= correcr 1

mit?);

correct {imit?
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3} Here is a more interesting Bmit we will ry 1 analyze, perhaps using polar coordinates; (e
> im0yl ety {egro (nT2ey Ry

= plov3dinix, v,
M= .
ori
col
e
il
it

lirmit @xists?

4y How about this one:
P Ri={X, Y -ERTY R 2y

Xy

bmixyy—=0 5

. Xy
> plot3dikix,v!,
¥=-,5..{.5],y=-.5..4.5},scaling=constrained,
orientation=[118,3517,
contours=20,
axes=boxed,
title='limit exigts? };

imit exisis?




Howe use pom‘r coord!nawh we can parameterize this sorface with v and “theta” iwe should work thes PR
parameteniZzation out in class): SN
> plotid{ir*cos {thaeta), r*
r=0..1 a={, . 2*pi,
grid=| ,axes=hboxed,
scalin 1Etrained,
Ccolorsw
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another view

5} You might think from the previous two examples that if you just check along radial lines you can
always figare cut whether a limit as (x,y)->(0,00 exists, or that using polar coordinute Wil solve every
such problem. Although such reasoning often suffices, her¢’s a cool example that shows vou would be
wrong. The first function we graph has value 1 when y<x"2 or y>2#%72, and is zero for 1" 2<y<2¥xA2,
Every radial limit of { as you approach the origin (along rays) is zero, and yet the imit of f{x.¥) as

{5,y =0 is not delined!

x> plotdd{Heaviside { (y-27x 2} F {y-x"21),
: ¥=-l, 1, y=-1..1,grid=[40,6401, :
axes=hoxed,
contours=20,
title='parabolic narrows I');




The first paraholic narrows function is discontinuous along the parabolas y=3"2 and y=27x"2. We can
create a slight slope where the cliffs were 10 make it continuous everywhere except at the orign:
> plot3d{-{i-abs{y/x"2-2)i*
Heaviside (37x 2-y) *Heaviside (y-x"2),
x=-1..L,y=-31..1,0rid=1043, 40,
contours=20,

You have a homework problem iike this example, but with a "simpler” formula, on which vou should
study behavior along parabolas to deduce a iimit does not exist.
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