Problem 15.2.5.82: Verify that
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Homemade Problem: Consider the function
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(a) Show that if L is a line that passes through the origin, then

AS

3 lim x,y) = 0. 7 / (Xey)

(3) o F )
(x,y)eL
(b) Show that ? X
(0,0)

4 lim x,

“ i fey

does not exist.

A) 4495 7. The line L has
the eguaﬂon Y=mX,

//fW) 7£[>(/7) - /zfm ‘F/X/ VVIX/

lx,y)=10,0) X >0
y)lel x(mx) >




2

V)lm LX :M‘D

X0 I’YYWL'XQ' +mt g ? =0.

Lase 2 The equq#or) of L I
Xz 0.

/:PWI {/ﬁ/)’) - /lrW\ (0,7)

(x,¥)=10,9) Y20
(x,yl¢ L o
im LY
Y20 0+ y

/’” 0 .,lim 0 =0
Y20 74 yad

Z
b)) We uwse The me/.V X=
We See Tha4t



X )=2(0,0) Y70 ¥
X
X y) & AR
ey i YOI
Y20 (zyﬁ y) Y
X
V“rx q
fo/K '.Zl'/" DA
Yy 7 Y
_ 7T L
— )IV"\ &YL':/IM 2"5
¥Y->0 | &4

Since The /94f)l Y= X and the
path  x=9a yiold the values

of 0 and % YeS/ed'fve// for
lim £h, V) we See fhat |im 7£/)‘/V/

(K,\/)%CD/()) (X,y)—> [0
AL Due )Y) )2)



Sohail Farhangi Math 2153 Recitation Handout for 10/07/2021

Problem 15.3.97: Consider the function f(z,y) = \/|zy|.
@I f continuous at (0,0)?

Is f differentiable at (0,0)?
b @ Show that f,(0,0) and f,(0,0) exist by calculating their values.
C o

@) Determine whether f, and f, are continuous at (0, 0).

(4)

“) iw// f /s éOﬂf/WDw zfvefywlzer*e,

T/za 40mf0§f‘/’/hon o‘(' conﬁ\nwus

Functons /s continuvus when
+ 16 a/éflngp[

bt (0,0)= I'm ¥1%,0) = £10,0)

X2 0 % — 0
= /Wﬂ ‘JIX 0] ’\J'DD
X250 < —0

—) 0-0 .
'["mg"’?/szjQ

X20 X X 20

Page 3



7[;:[0/0)'11( £/0/Y)'7£[0/D/
/20 v - D

= i'm 1/0"/) A 100)

Y20 Y ~0

:l,' 0-0 .
‘/amo y ?/’”’ 0=0
10

c) e will re57Lff(/71/ bur

affention Fp  x y0 (QI)/. S0
Fﬁ&vii'4ﬂ;;r—ﬁd/Xy,

Chain
B V'ule 9
)(/)’) /]/)(>//) T (MJ
ﬂ V‘ A
V(@*CM‘
Y=2 _ | | )
R AT

~—



c hain

—
\ rale (&Y}
J ?y {’\]&‘// 2«,—57

o
’X
— | - B ::_l___.x”:: é? ;7q
N i'\i@\/ LAxy
v

We will chow That

[im  H X09) & Jo,0) =
X,y > 10,0

'J/D See J/‘\ﬂf éFX (S nﬂ’ éowﬁnuouﬁ
q‘j’ (0 0) T+ suffices to Shpw

that there (s a S/m}'e 747%\ fors
\/J;nc}) 7%8 Zm'ny” 1 S noT 0.

X
y'i/k?/ﬁ;q)
X

IO/o)




ltfm 76(“‘/7) — )im ﬁ[X/K)

(%) (o, 0/ x> 0"
(K/V)éf ) /) X ~ (
~Jom 34 5=l 3
y o }
X330 X220

So T i not continyous aF 10,0/
&{ S.’m?’ar‘ ca“ﬁ/af‘ron Shows Hm'/'

]CY IHS Y)O+ éonf/"mwus 41— /D/Oj.

-1

| /I& orem?- Lf £ ‘S //nfﬁer’emﬁ&b)e
6(+ (0/0)/ O(YlJ l/ﬁ\ 1S A p(ffec'/‘/&o/,/
*AQV) 7Lh€ ﬂ{freo‘l'/horml CIeV‘Iqufve

VsFl0,0) = |im ﬁ””‘”**ﬁ)’{/w
U L0 6




can also be calcalated by
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