Sewart Calculus ET 5e 0534393217;14. Partial Derivatives; 14.2 Limits and Continuity

7. f(x,y):x2/ (x2+y2) . First approach (0,0) along the x —axis. Then f(x,O):x2/x2:1 for x£0, so
f(X,y)— 1. Now approach (0,0) along the y —axis. Then for y-0, f(0,y)=0, so f(x,y)— 0. Since f
has two different limits along two different lines, the limit does not exist.

10. f(x,y):6x3y/ (2x4+y4) . Onthe x —axis, f(x,0)=0 for x£0, so f(x,y)— 0 as (x,y)— (0,0) aong

the x —axis. Approaching (0,0) along the line y=x gives f(x,x):6x4/ (3x4) =2 for X0, so dong this
line f(x,y)— 2 as(x,y)— (0,0). Thusthe limit does not exist.

11. f(x,y)= \/% . We can see that the limit along any line through (0,0) is0O, aswell asalong
X +y

other paths through (0,0) such as x:y2 and y:xz. So we suspect that the limit exists and equals O ; we

2 | <|x sincelylg\/x2+y2 ,and

use the Squeeze Theorem to prove our assertion. 0<

X +y
|x| >0 as(xy)—(00) .S0 lim f(x,y)=O0.
(xy)-(0,0)
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28. F(x,y)= X 2y 5 1sa rational function and thusis continuous on itsdomain R (since the
1+x +y
denominator is never zero).
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