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MATH 164 L eckare Notes

Section 4.3 Partial Denivadives

SuppoS& ‘p(x. J e

X)) s o Suuckon of » variables. Tlma +he Payv"im‘ derwative of £ it respect 4o Hae
voviokle x: is: g T a Sraction
s £

P ee ‘Fx‘- or ’Q'

”OPMM'}WJ'
and you qot by pretedivg all the other vaviakles are conctants

-b%—(-[l foxy) + 3%(;(;4))

=2 53; fixg) +3 %%fxw&)
Exowple: §lxig) = x* 4 xiy?-24*
a'F a-c 2 'Fx{x”g') "F /xt - aXn
"3’( *ZX% Q'gx‘a 4!3,
S,y =412
é“"‘”“}”& (S‘°P€s>: Let 'P(X'Q) =L{-xl_z%z_ Lonsider ‘E/I»)) and ‘P‘kU,l)
%
£, = —a—ﬁ(l,!).
%f(j = - 2K %5'/7/’33‘2 = slope ot a live Jangent 1o
Hhe graph of £ + pass throug
4 ‘(':&/l; Nn=-9 the point 1,1,1> & pavalel 4o Hue
X-axis.
Ll Ilhi s/opc = ‘Pg‘(l) ')

Exowple (ehain cale): Flxig) = sin /.—%

e ()

Qwo\ ‘px & -Q‘,

%QP - (’*%> /uwﬂ >

Lrowele (implict Abberentiotion ) . Fuad %—} " %g whin X34 42132 +6ngg =1

for 2F: (x4 3% Hhrys) =

—

;a_g,. - - X242
= 3x* +375E[+ 643+ £x4 o~ %(}(- —___‘&‘%uzx%
For %': =)

‘5‘%‘(;(3-& 4+ s +bxyz) = ©
0 43y* +33‘+ bxg + 6x%[§—_¥£ =0

Exanple (more voriades) : $lag.3)= &* bng,

—Et = xex*j,,.}
cx = wextzéﬁ(%)

£ 2t
¥



Exownple /M.’xw( Deniuatives/ More. Denivadives): Flxy)= x4+ Fyp - 2y

—E(X(Xug) = —%—fr = P,, = S&X‘/% P>

Qx = 3xt 4 Z)«j3 P‘t = 3)(1«1,‘- q(ﬁ,

Clmrﬂu\% Thcorw: Su«Pposc —ﬁ is defued sn a disk D fow‘a’wiwa, (o k). TH ‘&cjaud 'Pﬂ e bt

Combimous ou D, Hhew —_

‘F"‘%(a‘b) = —F'a’ (a1l # I'F ‘px‘%l'ptx are _“_"j Lo iuuous
Hun Hhis sy Hue- -f,.*s_cw

Example : Jé FM(J an £Xample where .px,k;f.@%x



Seckion 14.4 - 'ran%w-i Planes & Lwnear Approkimadions
Let S be Hhe graph of g =Fxg). Chosse Pliosyo,30) €S-
Greal: Find the plane domgeut do S ot Plxo, g, 30).

We hmow +he plave hos Hhe forwn

Alx-x) +B(g-4e) + L(3-3)

br: 530 = alx-xo) +bly-4e)

¥ How ean we Fiud dhe coustanss a « b 7
//F(AI'Q)
Cxomple: g = 1-x*-y2 Pow: (L, L, =1)  Fud 4 4augw|+ plave fo the qrank of £ at
the pout 4, 1,-1)

fo=-2x  Enp=-2

P.z -/2‘3 ‘D‘a("’) =-2 g+l = -2(x-1 —2(«3,—:)

z “2x+2 —2«& +2 = '2)(-2;3,\“/

X Tonguut planes can be thouht of as “Lineor opproxiwatious” of surfaces [ Fonchious.

Example : Tind the "Iiwcanzaliou s a+ (1, 0)

P(1.0,1) g-1 = hlx-D+ £y L(1.3,-.2) & £(1.3,-.2)
$xzx-Fe" 4 &% £01,0) = ¢

"

-l = X-\1 +
x §
R AR ¥

£y = x2e*% fy(Lo) = |

Seckion Y. S The Chain Rule

Case L: 3 =2800y) x=4@) y=ht
+£MP # OP' pavhu\-?
lo¥s

# of carc runing,

41 =H# oF peoyk. /h/zng, there .

% :_@.b A Prost is in Jhe bosk

Sk
At X *

3%

>
NS

Exomrple %> Xy X = 81 (24) 9 = costt) Fud %

,e_i_z. = AXy 33 =xt a%tx = Zcos(2t) —j—i‘ =-siuid)

-;—lf‘ = 28inf2t) cos(d)2eos (24) = sin*(24) ) \




ca% 2 . %= ‘P(Xclé) X =%($r€) 4 = h(s,4)

d - P _él ) d _.%—-a = é—%ﬁ 4—.9-})3&-
jé‘-’;a%as J"Sg‘b dt oK 2t 2y 24
éKWMPIe’ 2:e’('$r“4/%) X = st? 9= s*t Find %

glst) = et cnlsn

b}
TE' =e” -sinly) s 4> + eXcostyy.zst

élemera( COSGZ Suppose  Hut tis a dff. Lucliow o6& n-vaviableg (x..---,x...). Suppose, Huat
Xj isa dff. Luslion s& m vaviables (4,, ---,4u). Then

_A/IA__:_B__M__Q&_*,..- 'QLA‘L
dt; ~ 0K 1 0% 2t;

Lxowele: T8 we have wz=Flx,4.3,4) & x=xwvy , y=yln) , 3=3l0v), +=ty)

de

Wrike the Ohaw rale for Joo

w
du - ax 2 Ty 2 o% w a+, o

(R ANVARRAN

WY WUV u v oa v

g Twplict Differantiation. /’j X+ rg-=0

Suppise. we hove  ounathiq lhe  Flx,g)=0 which defues o wuplictly . Flx,fp0) =0
Groal: Fud %?,

Tuaplic/'t function Theorem 1:
¥ w

-

aF/a.‘a, I—t*

&
]

éxo\W\plc: x3+(2,3 ’éx-ﬁ. F(X.‘a)= Xl-l'ars-é)(ta, =0 F-‘ma‘ g/ = 0%9‘

F, =3x* -6y

- 3x +é
F 3(&1 bx (’% 3%1 6x \




T4 we hove Flx,4,360p) SO we Can  Pud

X
Turplic* Lunction Theorem 2 -
¥ -2k % . F
X 2
F, ¥ F
Exovsle: (K% gd + i+ bryg = Fud 2%
F(xlq,g) = K-‘-(—\a} *}5* 6x\“,—\
Fx=3x?-+é‘13 3 2x24 buy
F; = 3% *bxy o 3z +bxy
Twpliciy Diff.
Kyt =1 Fiud ﬁf‘;
%[xz) “’jdx’(lg’-) = O Rreak:

Zx +Z% =0

TR P . 3
o8 =0 =0 |9y Ty

X :06



Pmdfia. ?ro“ilms
Section .4 - 4.5

Find e dangunt plame ot He poind.
T > xswmlx+g) akx €1,1,0) 3 =alx+1)+ bly-1)
Q= % = K- Cos(x+y) + swmx+4)
8 (-1,1) = = cosfo) + Sile) = - L

b= %% = Xeos(x+y) %(—1, 1) = —Cos(e) = -

=2 §=—X—'l-%—+( = —X-4 2=>-%x-%
Fud  9%/3x
ol >
“(:,,o‘k ,ﬁgosxsx -h&

3 |
% (%Cosx-) = E’dosx ~ g siu(x) @-dosx g Suix)= 2x 4 2y ~
RHS Y3 [)f?-‘l"g") = 2x+4 2’3 - @-dosx "2'3 . =X 4 § Silx)

el *
\:::,‘w”‘ Flug)= g eos X -x*- g

%—‘i (cosx ’Z‘és) = AX 4 ysmlx)

{—;:-\Gsiwx—Zx oY Ax 4 Y suix)
X COSX =24

F,& = cosx -2y

_2% - 4Shx $2x

o cosx -2y s

i
AR L
15. Suppose f is a differentiable function of x and y, and _ u . o

glu,v) = fle" + sin v, e" + cos v). Use the table of values to %(u' vl= F[e temv,e” cosv>

calculate ¢,(0, 0) and ¢,(0, 0).

. P >
/ g | K| & Fud 37?(""’) ond -g@‘(o,o)

“"Oi’ ) 6 E : Write ltue Lhowm rale for Gelu)
Vf
- of ax . of
é% 3% Ju ST.E'E%'
LY T
oU ou %(@,O} =

éx[oo) =1 2% (0,0l =
24 a4 When (u,v) = (0,0, Xlo,0)= 1 L&(O;O) =2

-—%’(o,o)s (,,) X (oj0) + 5 (I,z)éﬁ'(o:OJ

]
(2)(2> + (x> =[Z]



24) From M-3 Find Fyx & Fy Fre X
X F[x)=f Peey dt
F(X/‘&) = f 005(8%) dat

0‘-7170()— j—f ey At = £y

f oot = [ coste®at

]} "

SF _d6 . SF _ Al
3K J? = Cos(eX) ’a% ”Z—%_ :—805(6*)

Parkici podion Powds Quesdious

4.. Fid %i— when  Plxyy) = c'os(xwalz + 2 x

Z. Suppese X= reusét) 'a»’;?&""‘[f) , aud —P(Xn@) = X4 . Fud _g?,a .



