4.4 (continued )

Ea'..d;% of 'l:Mgen": plane for 2=f(x.9y) at (% Y%. -F(xo,‘jn):

E}‘ F(f\‘ '[‘ﬁf\ﬁen‘t Fl&na OF T = ‘)(2-|- 2‘_11

o %0 %) m
QO at ('z_,—l 6)

@ at (0.0.0)

-j:xszx '9.3:43

At (Q.-1,6), f@.-n=¢, fal2,-0)= 4, £,(2,-0= -4
2 =6+ 4(x-2)—-4(Yy+1)

At (0,0,90) , -F(0,0)=O ’ ‘gx(D,O)‘-—-'D , 'Fj(O/O): O
= 2:0

* Lfnear appmx\v«a't(oq . use the 'bmsm’(' P(AqQ oF 2= F(x,g)
at (%0, 9o, Fes900) o appromimate £ near  (xo.Y,)

D-e/{- Tue ‘fn?dw ArProx;p\a«‘-fﬂ‘\ D-'[ 'F(""j) ot ('xbf:’o) (s

T —

Lt 9) = a9 4 Rleon) (x=x) + F5 W3 ) (4-9.)

Tt approxiw-ates .S'.(x,j) wWhen (%, 4) i chie to [, o )



E_)__( uSQ ('mecr aﬂ)fbxn' wation oF -F x,y) = x?' j‘l ot (l, ).)
to APProx(MA-(e \Oi.4 x |-782

£ (o1, 1.98)
ffx.—_';x‘j?‘ ‘fj: lxz‘j
f(1.2)=4 f o (l,2y=12 f,(L2)= 4

2 L, y)= 4 + 12(x=1) + 4(9y-2)

F(ron,198) = L (1o, 198) = 44 2(101-1) + 4(1.9¢-2)

Orror =~ 0.02|

= 4 +(2%0.0] + 4x(~-0.02) = 404

Joe—x 4 (3-9,
eroct value = 4.03919204 =/fosrg oor = 0.02

* Differontiability - Jus{:fn:.\j how 500& a [inear a'?roxw.a-l-.'o« <

Def fx,y) is oifferentiable ot  (Xo.9e) if

[iva | o9y — L9y )

(o 9)2(0-90)  \[(x=xp)* + (- 99>

where L (x.9) s the linear approxtmation of £ ot (%o %)

0

. D;{{-Qre’\‘h’a‘oi \H‘D = Oof\"c'nu("('j

- TF f, fx fy o2 ontiawous then f i differeatiable



). :{ZF@N"\‘HA[S

Fx,9) = fo.90) = Fln, %) (x=%) + (%) (9= %)

02 X fi(w.Y) ax + Fylxe. %) oy

dz = £, (%, 9)dx + f,00,9)dy
the hal diffeetiol of 3z fLoxy) W (xe,yoy
E_f F;,\J {o‘hl D"'{{e'eﬂ"lfcl oc t.e \IO‘\"*Q of O (J\~'nder.‘ \/'—'- 7T'll\

ot r=2, h=3 . Ts s volume more sentitive 4, r

Ov k'!
Vir,h)
Vr:f).ﬁl'l'\ \/‘\’27('2
Ve (2,3) = 2w Vi(2,3)=4n

= dV = 12mdr + 47k
‘IZTTI > \4'"1 = wove Seasitive +to v

4-, § Tle CL\D.('n rule

—

Recall : %-(-f(a(-h)) = -_Fl(j(-e)). 9(t) = % j_i
J %
_E‘—-" E{('F(M%)Hj(-b))z %;%% + 73-3—;
N\ A

ualwte ot (xcty, yi )



e PYOdf U

Fx(t+6t), Ile+6t))

~ ‘S‘(XH:)-P x’(4) ot Y1) + 9y'e) ot )

_ need J.'f ventie b; ):4

Yo qu‘h’fj )
+ fy (%00, 9(45) Y4 yos
. ddf [F(xu),j(t,))

Ex  Values of £ .4, , 1y ove gien by
SR MU #
C°/°> [ - 2
(0,1) 2 o —2
(v 3 -3 A

d 2 d 2
Caleclate = Cflet) gl flt)
t-=o t =1
xk)=t Yt)=+£
Y, /(’c)

&>

T, 47) = £06,8) ) 4 fyt.¢" )2t

\Fo“%’e) = f.lo,0)) + f,00,0)2:0 =~

s e

{-\_t_;‘{:(f,{}) = -f-\,x(\,l)-l — ‘F\jk\,\).).\ :“346‘22‘7

=



. O{-her Veyq;or\ O'{' C\I\&\"\ ru\e

59; (—g— (X(u,\/), Y (4, v) )) =
33\/ (‘HXW'U)' \3(“'”)»
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46 Diectional derivedives and  the ﬁr&d.’pqt
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//’/\z:ffx,j)

L S/ .

Bgf let G =dwsh, sinfh> be

& unit vecter. The disectionsd

d.en'vﬂ\"l';\e o{: —F {in 4ke
i ection of

> .
U (8

(ot hes, Yothsng) ~ Flo.9)

Dat (1) = li-

h=0

um |.‘n04.- &W*O?(I‘M-“d’l/

f(othesh, Yo+hsn9) = flx. 4)

h

< ‘f,(%o,'flo\ L\ cos® ‘Fj(xo,go) h sin@

= (F, (. 90c050 + Fy(x, %) a0 ) h

D Dyt(Re dod= £ (%, 90058 + Fy (%0, %) sin B

= ('FX(XO'%) I'F)(XO» :10)> * d

Ve The 3rad\'en“l'. of § &

———

(jwsf"f'g by
d: Ffarenhabi ”7)

U = (w30, s )

V—F(x, vY) = ('F.‘("r‘i) . 'Fj(x'j\ >



Wit Akl notetdon

Da{:cxo, Jo) = VU4 (%, 95) - u

Ex Let  flx.y)y=2x*-xy, &
@ F(no‘ V‘F

® Find Dt (1,-3)

‘f,x: 4x-Y ’F'-]': -

Uf =<4x-9, =x>

Da‘f’(\/-?)z VE(1 -3). (_,
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