[T =0
Jection |4 4 p. |
Proof:
@ Tor o linear funckion of 2 variaples:

Let fxy) = axtby +C. Then Lo=a w @3:b.

WNe have OF = fx+dx, y+dy)— £ixy)

-~ O\(X+A’)<)+b(v+A3>"TC — (ax -\*b:j’\*c)

= AAXYT bdy
By Dbef 4.4
liny,  AAX bbby — Adx = bAy
Lo T
8y 0 @)™ + (A
=M 0= 0
Ay 0

Sofxy) = ax tbyto s differenti able everywhere .

For & lnear LunctHon of 3 variobles :
Let *(x,g,:ﬁ): AX +\0$ Tcz T 4. Then wpx = a_
'F‘O =b &V\d ‘pz; =C .
We.  have A'\l = f(x TAY, Yyt Ay, 2+ b72) — "FC?‘*/\:)/%D
= alxtax) tblytdy )t c(zrdz) +4 —-Lmﬁbg‘fcaﬁ)

T adxt bAytT CAZ

By Def |44.2:



lim adx ¥ bby *cAZ —abX —bhy-CcAZ
e V@)™ + (a9)* + (b2)
Az2=50
= ‘\‘W\ =
a0 O.
4y >0
42 50

. f%y2) = ax tby Tc2 td s differenfiable evergwhere.

Section 145

‘ @ Gqiven: £ 4—}/% cowhnvousS on A circular reglon
confaining A x,y) &= RBix ).
- Show: tnere exisis a peint (X, y*®) on The hne
E segwent AB s fon,u) - 06 Y)
= ey G0xe) + A0 Yo )

]
z

f
| ’EYEO/{N- Consvder e line Segymet +Hrrough
Az B¢
VE <X X, U™ ? o ph (X, Y.)
= ? = Xo b (X~ %)t

Y= Yo ¥ G-t o tele]

Let Fle)= {Cxtﬂ/gc*:))_ Note F (o)= + Xo,Yo) = £A)
> F(4)= £ y) = $(r).



G4 cont'd

Since F s continuous on o, 1] , by MVT
heve @L\STS —b"\g e (o, 1] s+

FIE*) = FOI-F) _ fo0u) — $0x,40)
=0

Then for XF=x0"), yr=yi*) o, Ag
we have

fo, Yy = T6,Y,) = F'x™)
T hCXE ] Ty e

(K= %~ %) = RGN ) (%7 y -

‘ x O, U) (k0 %) + [, 0 4% (9, U,
e ey y %Y Y)
E as veeded

Sechion 4.0

!@ (for fn. of 2 variables)
5 Hove: [f f,9 are differentrable Then:
@ Y ($tg) = V& O+ N 9
Proof N (F+9) = <HFrgd)x /(p+ﬁ)J>
= <&+37¢/ ,Cy+33>
L By <9x,gy7

= Nf + Vg

as weeded .



cont'd

ool s Weh) = < ohrm, (ctry?
= <c-fi C-Fy?
= c <1C*x, fy™
S owg as veeded.

| C(/> \7({_8): *FVﬁ T 8\7—P

ook Jlegd = <ol , (F)y7
= <fxg +Fox, “C‘dﬂ+¥8&>
= <fax,Foy7 + <f9, 1997
T P <gx, 947 4 § e, Ty
g = QVS T g™ £

@ V(5)- Qﬁ‘aﬂi

e () < (B, (5D

—~ 6’?9; - _ng Q-F ~—P
< 62“ / 382’ Q-y P

= L
g* [‘6&/8‘%7 - <, fo> |
- %1 [6<{—\x,Pﬁ7 - £ <9"/%5>_]

~—

= 9VE-fvq
62 a5 Y\eﬁdﬁd'

as V\eedﬁol-

K



@ cont =
© V= nf"vE
Froof 740 = <EM), (), 7

= <Y\{’\“~\' %}x/ Y\’F n-t _¥&>

= Y\_?V\“\ <—Fx/ -Cd>

= M%V\—’\ V_‘l
@iven K= XlE), Y= yle) N ble at t

z=fny) Aiff'ble at (xw,yw)
Show :

as wveeded

z = Z v (t wheve.
%‘3‘5 N % Ple)= LR,y

Froof -
dz oz dx . 8%.%

FE T Ox At 2
= 2y X lE) + o2y YD)
= L2y, 2y s KX, YT

T Wz Ty

Frove : It £ e Axt'ble at xy) 2 F
Difx) =0 in 2 novi povallel  divections,
en Dmtbt,y):o v all divections,

AS Veeded .




cont '] ' e

Yoof + (by contradichion)

Let Cif» NYY 2 Uz K2, Va Y be mon——Poma\le\ Wt
Veefors Afor which - D fxy) = 0.
Then  St-0, = £ 4 + L4y, = O

$V‘FQ_\2: 'Cx/)ﬂz-)’-pb\:’,z:o

Suppese  VE + . Then erther fx F o or & F 0.
Assuming ‘F/x =2 O, we elV'minate —P:j .

- ‘Fx’)é,\ﬂz —{3& U!\dz = O
2%y, tfhy, =0

—_—

97{(’)(2\3‘“’)(,57_) - O
:7 /XZ\J; \’Xl\jl = 0O

=) /_X_E: = \JL
Xy N
= ~ ~
= U, \\ Uz ,\%\ (a con‘\‘\ra,d\'d’fon>

= Dq’*@(x/v):o Lr all U



