MATH 114 Homework 3 Solutions
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By using e-6 definition of limit, show that lim, 40,0y f(z,y) = 0.

Solution. Remember the following inequality:
a>0,b>0=2ab<a*+b  (x)

This follows from 0 < (a — b)? = a® + b* — 2ab. Now given ¢ > 0, let § = /2. Let
(z,y) be any point such that 0 < (x — 0)* + (y — 0)* < 6%, i.e. 0 < 2* 4+ y* < 6% Then

2| = Va2 < /22 + 2 < 4. So
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where the inequality (xx) follows from (%) with a = |z|, b = |y|.

2. Find lim arctan ( 32: _ y2) or show that the limit doesn’t exist.
(x,y)ﬂ(0,0) xr +y

Solution. By using the two path test we show that the limit doesn’t exist.
First consider the path y = = through the point (0,0). Then
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Next consider the path y = 0.
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As 0 # Foo, we have that “limit doesn’t exist”.

2f  2f

3. For the following functions verify that g0 =5 o
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z,y) = xy® + 2*y® + 23y?
z,y)=a¥, x> 0.



Solution. )
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4. Let f(u,v) be a differentiable function such that
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—(2 =-1, =—(12,1) = -3, —(2 =4, —(12,1) =2.
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Let z = f(2%y,2* — y). Find 22 and g—; at the point (z,y) = (2, 3).

Solution. Let u = 2%y, v = 22 — y. By the Chain Rule:

0z Of ou Of dv _of of
o au(u,v) o T 50 (u,v) o au(u,v) 2zy + 5 (u,v) 2x.
Now substitute x = 2, y = 3. Note that then v =12, v = 1. So
0z _of af L L
5-(2.3) = 5-(12,1) 12+ 5-(12,1) 4 = —36 +8 = —28.
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oy 2% = @—u(u, 12-4+ (12 11-(—1) = —12-2=-14.
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