(4.2 Limits and COnt-‘nvﬂy

Led ‘)cfx,75= i d

Whel 73 liee 'fo’,) |>
(x,y)? (0,00 i

Does dhe (imil ex;sf °

Nm3 the x- aygid4

'fo,olso %

ﬁlw\’ the Y- Gxis ,

‘Ffo‘yi < Q-y



~So, G aood 3uE$J would be

(‘-m Ry - 0

aERE =

gl
(xy) =~ or * 7 )

N~

Let'y try
VAR

‘P(x,t)’ .’-(—-1 > -\2- O

l‘ .’S’—-—- dO.J { . {
<. LA *1*71 Net €Xod

)= {o,0)
(%Y . N, €.



“The valoue of’
Whet—arert lim froy)

(xy)=3 (0,01

Shoyld he dthe same for

gll lines Yz mx

— Y2 oy
x‘l_ zY3
Ex. Fmd lim eyt
(x,y)=> (0,0
At~ O
Oh “- 6858 — B )
x‘
: o-1y?
o." " ~ X Cum— * - 2



T, 2y?
P hﬂ x.—-—"""z _P,M E..

y y R
(X y)=? to,on XY

-1

Whael iv the correct definition ?

Defn. J,gppon fl’x,y) i.sf'efined

; ?‘

F/al!/y) new fhvf ""‘-

. # P g
& /,.
ﬂsi’

for ahis We S Gy Huai



E‘- ief ffx’y]: ;’_‘;_’f.:,
xtryt

Does lim ‘f(x,y) exisl as (xy!=(0,0)

2
)elx, mx)z X (mx)

’” :

x4 (mx)Y

3
= m"X - m‘lx

R m— o
Xl-i' MHX“ I*quq

3o 'f(x,y)-*o on cach

line 2hreugh (o, 0)



No{‘ 'thﬁ‘l

'ffx,y) is G

(oa.rl'u-ﬂ on éeach ¢Cvrve

X = my".



§

In general, i fre.qs — L,
as (tyi—= (a b) along «
path C, and fex ys = La
as (ry3— (0, b) aleny & poth

L, . where L. # L2, then

lim'f‘x,yl dJoes not exisd.

(x,y)=*/0,0!



If the limit exisis , dhen

{()f,‘[) must aPPrcg.ch the

Same ‘-‘m:{ nRG ma'!fcr

how (x,y) approaches (a,b).

| Ixty
E"uidu 'F(:C,y) w |
x*ryt
3x'y ? y. J(xPry*l - Vx‘&yt
X4yt _mw%fiwwwm



: . 10
1 2
L 3 (xt*yz) 3 (xt*?“‘)z
MM -
xrryt a B
as (xy? =" X))

4 inf vitive

U“;”ﬂ ‘“\e abav

oW
dt“ini*lon, ong Can Sh

(i) lim X = @
(xy3 = (0,4}
liis lim Y = b
(x4} (o, b))
(iics lim C - ¢



Contine; dy

We sey a function of two
Variohles is called

conlinvovs al (8,b) if

lim ‘f(x,yi ~ 'Ffa,b)
(x,y1-) (a,b:

We Say \t '$ continvous On D

3‘f 'f 3 (on{inUauJ al every

/]



UJ.’A, 'l:l\c ucual propevhe:

of lm.‘!l, one can See 1hat

Sums, di{ferences and

produch and QUotienGI

c‘f coﬂinvou ‘Unt tions

Bre al:a Lon{iuvovs,

(melided Unc dcnomn'nahw

IS % 0.

12



1}

A Polymemicl & & Sum o

berms o4 Ihe Foew CX™y"

For ex, 1%7; : X)-2xy +yP-u

! [ Pb"lnbmi (" and {”\tft{cn

(on“nvoul :th)'whtre . A

l"aiiongl ‘rtnﬂclium iS5 &

ﬁuafiui of polynomiali

Qre,ys: *yi-y’

ST S,

x4+ yt-3



L]

Ex. Wheve ig the fuuc'la'm\

Jern"ned?
2xy?
-.......y---- ( anly ai (&,0)
3xPe Y

I4's continpous at cach pyuy

(a,b) if (an) (6,0).

But flxys = 3x7*Y

# "‘

x¥3y* =
Lon‘iuuou: &“ (0,6) o’-f

we Set f(o,o) < 0.



5
A funcdion {(1, Y, 2)

has 6 limit &t (a, b, c)

f flx,y,‘u approaches the

Same nymber L, ne madder

how (x,y‘zﬂ -3 (c, b, ¢).

We say fis continvous at

{Q,h‘Lj if ™ 7(‘(&/7: 7/
fx’y,‘gl“” fa, b <)

= Fra,h, c)



‘[" Sinlx

X¥ay"

N lim

xt—
£ = Sintx &
Sing ~

| =,
}

V xl’vl

I6



17






Def. 9

’im pfx,ys
(%9} = (a,b)

i 'For every number § 20,

t"tr? i’ G c:n"t.tpondia,

hember 670, 30 thel if

0¢  (x-a)te fy-b1t <0,

then "F‘K,y) - L‘ 4 ¢



You have to Show thet i$

(x,y} is within § of ra bl

Lhen Feays is within € of L.



