Section 14.2

Continuity for Two Variables
At what points (x, y) in the plane are the functions in Exercises 31-34
continuous?

_xty )
32 8. f()) = 7=5 b f(x.y) = 57
Solution:
32. (a) All (x,y) sothat x#y (b) All (x,y)

Continuity for Three Variables
At what points (x, y, z) in space are the functions in Exercises 35-40
continuous?

.1 1
37. a. h(x,y,z) = xysin b. h(x,y,2) = R —
Solution:
37 (a) All (x, y,2) with z#0 (b) Al (x,y,2) with x* +2 #1

In Exercises 67 and 68, define f(0, 0) in a way that extends f to be
continuous at the origin.



3x%y

68. f(x,y) = m

Solution:

3xy2 _ (3rcos§)(rzsh129) _ 9
68. lim —S—=Im : = lim 3rcosfsin” 0 =0 = define f(0,0)=0
(x,7)=(0,0) ¥ 2 o0 r r-0

Using the Limit Definition

Each of Exercises 6974 gives a function f(x, y) and a positive number €.

In each exercise, show that there exists a 6 > 0 such that for all (x, y),

VX2 +yP <8 = |f(xny) — £(0,0) <e.

2
73. f(x,y) = % and f(0,0) = 0, € = 0.04

x“+y

Solution
73. Let 6=0.04. Since y* <x*+)* = ;f f <|x|= \/_<\/x 1yt <6 |fy)-f
Py Py
—0<004 €.

x+y

o

Each of Exercises 75-78 gives a function f(x, y, z) and a positive

number €. In each exercise, show that there exists a 6 > 0 such that
for all (x, y, 2),

Va2 +y +22<8 = |fx.y.2) — £0,0,0)] < e.

78. f(x,y,z) = tan’x + tan’y + tan’z, € = 0.03



Solution:

78 Letd= tan'l(O.l)‘ Then | x|<d,|y|<d, and |z \<5:>|f(x,y,z)—f(0,0,0)| =‘tam2 x+t.:«1112y+tar12 z

é‘tan2 x’+’tan2 y’+‘tan2 2| =tan” x+tar12y+tan2 z<tan’ S +tan” 6 +tan §=001+001+001=003 =




