




















































































MATH 2010 E TUTO4
Ext

Recall For SEIR
1 S is open if xes 0 sit Belx S
2 S is closed if IRIS is open

Ans

RNA is open

A R IX1 1 1
contains noball
heme NOTopen
IR is notclosed

Ixion at
is closed

butnotopen

Xk























































































Ext

An c
L L is closed

but not open

b

54 m 1,2 ER
is not open
and not closed since 0 IRIS

but Belo 154 Hero

254 him 1.2 1010

Note 12 Veso Belyn andBelxinRIS























































































Def Let AER and let f A R
Suppose at A A AUSA
We say that L is the limit of f at a

finalx ̅ L
if 0 7 8 0 sit x ̅ eBs a Tal
whenever x ̅cA and 041rad
we have f x L

Fact Limit x ̅ L when x ̅ a along any path
limit of f x existsandequals L

To show Eat x ̅ DNE either

find a path alongwhish the limit DNE
find twopaths sit the limits along these paths are different























































































Ex2

Ans a Write x ̅ x y 2 Ñ 11.2.37
Note 1 22 32 14 X 1 214 2 317371

1 11 2 y 21 3 2 31
1 2 3 1 17 1 21t 7 372
6115 all

Let e 0 be given
Take f 70

Now if 0 15 ill 8 then

1 2 32 141 615 all
68
C

Heme Linq 4 32 14























































































Ex

Ans a Xy 25
y c

1 4 x 2y

y

Him 1 21

111 21 1

b Along y o

dftp.nx y fim 0 o

Along 0

HI I I

to different limits along different paths

Him Hey DNE























































































Ans c Note that x y 10,01
6

4xy

4

Emil

4xy
2

Since I an X 0
by Sandwich Them we conclude that

im
141 1001 4 yr

0

Method I Using polar coordinates

I is
him V4cos o
root 826540 sin'o
0 by squeezethem

since r'cos V50 v2
rcos

I























































































Ex 4

Evaluate alimontin if it exists

Try polar coordinates

In polar coordinates the fin becomes

flraso using 11467Irsing
Ivano t rsino 4

V40 sin6
Gio v situ

ftp.ffraiuusing 4
0 if cosu o

0 o if we to
0 for any 0

Can we conclude that time fixed o

No
I pferanusing 0 0 is not enough























































































Ex 4

In fact along thepath x y

faint
iii
Ifof fix.it I 0

So Hinson fixy DNE
path























































































Ex5

Ans Using spherical coordinates

z

lpsinte.io lpsintsinollpw

p

p costsin'tcos0sino

Note pcosfsintcosos.no plcoe4 lsindtlcosollsino p
and fine p 0

By the squeezethem 1m a

Alternative sol
Note Hyl 21141 y
Heme

I I 121

171
Since it no 121 0 it follows from the squeezethem that

not b 0


