&

| 2 2
Then the  Im <1 'S nNol exist .

- S 2 2
/1) Show- ZL/JQLL lim w )'s 710 exist.
| Cx?'l/)—>(0: 0) X2+0'/2

L L
Gim IS i (fim EEX S

Gup—>050) X7 +; x>0 Yo T ey

—- B — - 2 a3
. X X 4 . \ x X
hm I+t =i (hm TN

JO N0 Xy

| = lim s =

1 g >0 0:/2

| ﬁlzf/)aty/v_//m_( lim ?'H( 3, = lim({lim_ ’9___+X+0y. )

| x>0 “4>0  x +0:{ 0‘/—>O X=>0 X -/—a‘/
but XS+ s nol aselsd glden
53 (< N—>(0,0) X +c7 I
I we take the limit on the line /_n Lwe
- _g9et , o
1 2 2 ] _
lim S ASeRA J/MAZX "+ X ""‘<2X>

| oi,cy)——»(o,o) x’“-{-a'/" x>0 Zi(ax)* 7

a/onf g =2%

=_lhm 7’( — 7 wAJ'C/)*ISna._Z__eyqa/_ ) .

X=>0 5x* 5




@

_ | Exam/o/e 2.7 ExaM/ne 2he limit of ¢he
L SFunclion 7‘(&3/)— s (X9 5£ (0,0) ,a5

a"

I W oy)__,(o,o) a/oﬂ/ 2he lines / X (M 0)
,ﬁ-___-ﬁ_w.,ana/ a/aly z‘/ve /Oa)’aéa/a/ DoeS 7[" /762.5
a limit as Cx,/)—> (0.,0)°T

Solution: g/o%y the lines ENE (m.?l.—o)

3
f(x,dy),_ F(x MX)—-, * (m") =_MX -
X mx® XX
(S mx (x*) — mx
| T(xFmA =) | x e B -
‘ Tcreﬁ:re lim ——-——[(X;;) =lim MxX_ _9 0.

(x,y)-—»(o,a)
aloﬂ; J=rx (m#0)

, .ﬁ/a)?a?_éhc—)oa/’aéo/a_/_;xz B

? JC‘(-X,;_)-::LCX_,_XZ_)_-_—VX W (XT) X

| x T2 2x7 2
Theretore lim Fex, g = Jim

i (x, ,y)-aco, o) x>0

1

| a/ar)f #" - -
L Forr wéo-/')auc_afllmf,'é_a_s_.Cx,otz.'),_.,C,O_. 0) , the
| //'mié.sﬁa/ono? all '/oai/)saf_a/ayor‘aa ch to (0,0)
must _be the same.
Since we have two ot ffereﬂf //M/Z's or éwa

different _paths, then + _has rno I'mié as

740(,;)_.__) (0,0)- [

R S = q -

_Exercise 2.8 ‘Does#ﬁ hmk___,f, a 0"'
(x,4)—2(0,0) x +0y

8Xl-5t or_not- ?.___4@.,,_.‘.____”,,,

1 = e e e e T



| RPemar = 9. For the limits of the

- functions of three ov-more variables
we el a/o/o/ theoremnrs s:m;/ar Zo

_2heovems 2.4 and 2.5 .

Exam/o/e 210 Find é/?e /[:://ow//;y //m/z‘s :

) ’ */lm S z2 =3 — S
Cxoy52)>(2,4,3)

S 1 2) Jim \/ X 17 +Z -I \/.-2_7— =
. (x,oy,z)—y(ll n

‘ 3) ltr x g = z B I
o g 2)—> (2,3,3) 4 -Z
. _ e x (4 —-22) k o
L O,y,2) > (23,30 (y-2) -
| o - S
o = lim -~ (#+E)(5//{)_=‘ )2 .
S RS S TR iy s

|
|

) i.,IDef/'nit/'onAZ,..,I,L Q fu/)cz‘za/) /(x,/) 7S

" said to be Conémaoas_-azt,ééef/oomé

(X :; ) 9/ £—~-74 B— s

)£ rs— a/efﬂea/aé (xo,%) ,

,,2) | /zm fo,;) ex;sés S cma/

(X %;)"’5("6 a;)

'3) Jinr f(x,an/) ___]((x ,/)

(X,;)—-}(xa,;)



i O

| Remarks 2.12;

D) IF Fe <54 ana/oy (x,/ ). aramboz‘/?
ﬁ_._.,?f‘con?f/'ﬂb(OZ(S al a__/oo/'nt (Xo _,%_) P Z.'/?éﬂ 2.‘/75
__%Samf-l-a? ,a/iffcr.‘e/?ce F- ;fﬂfoddCt

' ;C A,_ana/ﬂf uoz_‘/'c’r)f £ 2 95+0 are S
I Cozémuoasz:.‘bcﬁ,ay). a 4 B

__h"J.2f)75ef}oo/ nomal _funcltions of two
Uamiaé/es_a fecané:'ﬂuoa.seucgrde/yere -

| 3,)_7Feffa tional Functions of two o

| ,:oa/ nomial functions of two Variables
| aré condinuous whernever the
_denominator is rot zero..

L ) IF f(z) ,f(x,/_)_arec onlrnuous, then
Fo. J_c_ant/huousamdifo;(x, )
= ff(.;_cx,by))_, where 2z = <x,/).,zl-<.:',L N
2= 90X, Y-S continuous at a point (5,y) —
& ~ jﬂ_and "W = fcz) 15 conlinuous al Z =9, ) ——
then w;_—FJm;_Cx,j))fsConé/'nuous-_a 2 the
}oofnf—(—x;,- AR o

£x-a.m/o/e;s P8 . I

D Let Fex, )= Xy+ 52 and g(x,0)=xs
)wé z'cé.a.zcwgz némn uZzzs ot th e;/ooin;é‘ g I, gj y
| then the furncltions (f+ ;)(X,/):.x f o+ Xt gua, |
_(Ff=9)(x,¢)= b X2 X Y2 g ) CXyy) = X2) X
L (A ;)(xlz) X g R XY (f‘;)c (xy+ f

3 2 X¥ +X

,J‘”,;__.‘.#__.—-:'—xf/_-f-xlg__,ﬁan w(;-ﬁ-)-c,\c,/) :__;0.1;3_— aye

all condinuou s***a*é'—'z%e'/o oint (152)




@)

. — . 2
| _2) lhe Function f(x,;):x‘fg-X/’.}. :3}-50
IS a conl/nuous ﬁznccf/bﬂ c:c/e/;/w/éc/‘a .

2X 4 4

- J =X

. a conltinuous /[;(/lc:z_‘/'o/) elveryvwhere.
m_ﬁ_,.-_______e_XCe/o/_‘ at the ROINLs on the

2
/,Oaraéo/a ;/:HX .

/s

7 _:3)7/'7'eﬁmcz‘/bn h(x&v)z

___;q)__Lei fce).—.— CZ and (x# = x—/ 3
Js contimuous at the point (4,1) and
£ /s continuous at 3 ,Lhen the

ﬁmcé/bn(fo; )Cx;;)= £ (;CX:OY))

~%
_f
Ny

= £(4<—~;—)—:-—6-:{..-__1'5 _contmuous at the
E Jooin ¢t (H, )

|
|
1

i

;Examp./e_z./L/:S/?ow that the Function

|
|
I

22
X = ;
{7, | ~ 7 - (%) not on the line Y=-x

L ‘(x,al{):g kiji ,
2 L 6 (x4 on ¢he line 7=

|l Js continuous at the poiné (3,-3).

Solution.

L fe3,-3)=6__1I5 olefivied .
2. 7 in . __f.ia, =  Iim (X )(K@
Exp o) —2(35-3) "X+ ) (xp9)—>(3,-3) (5:77

I A sne o IE

= ] Im (X-—- ) = 6
¢ X3 4)—>(3,-3) ; -

pm— ﬁi = . a,?g,_)( e e s e




and  lim E =6
¢ ot J=>( 3,-3)

/: -X

7/7_8}@/(0;’& %Y Ic(x,/) =€
(gg)—;.cs,-s)

e lim Fex,o =6 = F£(3,-3) .
3 gpra-n | ‘ ’

-----—*;;-;75@/’(3/%)’& £ s continuous at /;%e /00,',71‘
_(3,-3)

@ E;;am/o/éz./5:mprm/e_ that the Function |

b

A{___.. L{___
Xty

‘ [\CX;;/)={ x”-f-;:\

I (X4 137 (0,50)
o) ff(x,;):(o,o) S

L
J
i
1
i

.l;s_cané/’naaasvaLc(/er/ﬂom'né. R

|

_Solution:  Since the function fex, 270 B
| - xty "7___. (- )(xz*f‘f v 0,/7277777”77_”
X2+d'(" /xzi 2 - -

a/eﬁnea/_at_ané/_/oofm‘_CK,y):;é 0,0) , hen
F Js continuous at a n/,/oo/n é(X,;)# ©,0) ,
be_ca a_se_u.xf’:;i fsﬁa,,,/,o o{/n OM/'Q/ . fu/) ction
L of x _and y. —
I No u.lufor_z%ef)»o oint _C0,0) ,wWe have
e F s olefined at €co,0) and FcCos0)=0,
WP L § A.N//mu,.__fcx ,dv,) _-.:ﬁ....(x/fmv ( X ”'/".) = O 5 and

L G0 T (Kep)>00,0)
e m fx ,J,) -0 = fCO 20) .
& (x,z) —>(0,0)

Thus £ is_continuous ot €0,0).

|



ﬁ ()

W W _7/7,3;_4:/(0)4: F o is contimuows at every point.

o Exam/o/e 25

e X%ay f CKJJ Cl, l) B
I Z.eé )Qx,al/)_{ - ; ; * SO,

o //F Cx,az/) Cl l)
Is_ f continious at Cl,1) °

| So/aé/'on,fl L s oefined at 1515, ancd
FCl 1) =0,

7(1-‘ ALZa / SR %: o5 = /mf ( — —
" | (x:;/) :le,l) Cx/) X:OL{,)-b(l l) X+H;) 5 2
3. Fc1,l) . m_ fe B -
-~ D F Ty

lhe,m;[oze_ﬁ_jsfnaé_cOnhnaaas ol ¢he
_point_Ciyl) . o
|

; Exercise 2.17 : Find the fa//ow/ 79 /1/%/55,777*

i x+é{+2 —
) im0 c o ~
*(" (X);, ?:)—> (0, l, 1D Z+S /'n) /xy 7 -
2) L) InJx*+24%z* B 7 -

(x,4,8)->(1,2,2) X4 2

Exercise 2.18 + Sho wi}ha Z z%efuncz‘/or)

S i CX:‘;!)%- ©s0)
fcxsy)-‘-'-{ x +07 ,
__MO_W* ;f(x,ay).-_: 0, O)
s _conbinuous at every point. except the
, ,oomz‘ ,0). "~




