
Problem 15.2.5.82: Verify that

(1) lim
(x,y)!(0,0)

sin(x) + sin(y)

x + y
= 1.
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Sohail Farhangi Math 2153 Recitation Handout for 10/07/2021

Homemade Problem: Consider the function

(2) f (x, y) =
xy2

x2 + y4
.

(a) Show that if L is a line that passes through the origin, then

(3) lim
(x,y)!(0,0)

(x,y)2L

f (x, y) = 0.

(b) Show that

(4) lim
(x,y)!(0,0)

f (x, y)

does not exist.
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Case 2 The equation of L is
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Problem 15.3.97: Consider the function f (x, y) =
p

|xy|.
(a) Is f continuous at (0, 0)?
(b) Is f di↵erentiable at (0, 0)?
(c) Show that fx(0, 0) and fy(0, 0) exist by calculating their values.
(d) Determine whether fx and fy are continuous at (0, 0).
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to see that fx is not continuous
at 10,0 It suffices to show

that there is a single path for

which the limit is not 0
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so Fx is not continuous at 10,01
A similar calculation shows that

at 10,01 and it is a direction

then the directional derivative
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can also be calculated by
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Cfx 10ol fy10 ol d

Observe that
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