PARTIAL DERIVATIVES
Ehf call éw{ g ----- sﬁiﬁifé’ Eff"ws@‘%,é!; {@mﬁﬁ b | :%X)) fj‘f ﬁﬁ;;#ﬁ“%gg meaturec

“gsvﬁ Eﬁf’%@?_ﬁ. i"t{ f\ﬂf‘ gﬁw"”\f‘??’ ﬁg :;f: i P ggzé o

%T a mwﬁ'};“ ‘%@W&t {:MM(—‘LW We Can ﬂﬂW A ﬂwiﬁ[y,{p g,w 3;:,5,:{ : 5,,5(4/{’ e

L X ; ;
H‘Qeﬂ A Sﬁp ﬂ{”f %ﬁﬁ@ WA; £ ‘—{ f"gjc fi‘? IRy %kgné i Y fgjg Ty gﬂ‘“.r,-:';;? : ﬁ e m ;f e

gne  Vasad g—&?

g - g “\F
s SEY DG U b .,,f
FRPY B £ n A fx, i
Gf/ﬁé% g e f ¥ »--m”-n‘.m%,,m‘ ‘ - . 4 /}
-~ =3 o I

T i 3 X
LB oTRel wer »_f S : o5 .
QitEa W ey € Py N —S:zf‘s -{ fwg (;é‘ £ “gfgﬁ% “‘"’{L’% Ve %f =f by ¥ «;f o f”;{;}g riele ff’;fs i
. W } A AEEE R kf

Q

£

b b tabe dediystne A B
RS Aty ELQ-/%'(L [E’Q f? é’ffﬁ\ i‘?VQ_ Q}{ ‘ig“ Eﬂf £ (\%;;f . E{}A s {fi { £ s f’

ijg;g { g‘m;g‘émw
g){ fL oM @ﬂ’;;’;‘f‘ﬁﬁ"ég. |

M»

omple o, y) = 0™ fug

(o P w:”"‘” )
& | (?
.d/‘\"—%“‘ N.,f |
S Ae Sdnixtp4 gL

] ’ . ‘ 3 f. {k ; :“
e ton %%‘m‘rf et P catiad der *”E"‘ﬁ‘«”‘{’g@’p‘" Gesmeteically  po 4 RN
W . - A , :
Cer ,,ffﬁ«[ Llgve iy T{L}Fgf f_g uz}‘rx’\,!ﬁﬁ?(jr L @L&f
Z —_\@{x ;ﬁ} ﬁ?&{é . 3%’“.5{?7 !’h_ ik "gf%g % jg‘é Lsut ff; 5’?5; (a ?ffi?{m mf’}bgﬁéi £yn il 'TE ' j()

GD




iyl
W

AL 0e,uy)  emoder the yer ticad ?é@«%’ff =y, which Wlersects phe

of zofooy) of 4 e thon Hhe ?ff»afgﬁ-g of Hhe tutve wh A=y ik

o ‘ o K. Which
ok ! £ ";’t-f‘f"‘s/g il AT De , Wit
.)'¥ ﬂﬁ\#‘a i ‘dj Q@Wﬁ f‘:‘ b ié" Qﬁf{ -%“"?? éfz %afé ‘{Z«f‘g s £ s é { {v g .

@% Z“:‘ 'E 5»’* {Ej) z?{,j‘é_ fAL Lo ey LN Lot £

'g)%mif‘ga K= 15 %("%a,%}

] ™ ; i
H g\ﬁgfz or O %f" Verirahies -

o
J
g
P MR ] i
Fowe '?‘;a,é@ Fhe f{ééﬂ; ) a"@f fﬁa‘égﬁe g? 3 j//e»ﬁ”ﬂ%g Gerivstde e

e #
L o L2 E
) ; ]ﬂ pun Maﬂ* !ﬁi—

Tawr | em S )

€

1
e

=X M’;“j@ “jD{X/"f}—’ %Séhd

\’\j MQ“:’E = [t 14

a% B <

L

Cw £ 5
R RS I

y,
L
1
L

4
vt e e ) Yo ey €]
T (mg A { Sy ) LA :‘;{
RN, ER T <
i
3 i oy § A
g B é}'g I - T EL S R P A
FrAYEY T T -
4

s
T




{

the %‘ﬁfa}wggg 55%}@% N

@%S@we th z?w pre yioad @ %"fam{; :

Cotneieleace W?g hsteay 1%
”‘S ; ?L 5, “; ; g.'

/ W LoviTaang The pod (4, k)
] : -

Can \@ i L Ow é} i 4

':% - ) g;% £ §= ]
T é,‘g ‘;;W E} o
b Lo
[ e /ér,éf:%;»f Eﬁ"\f éfé?

£ e f/ A T
LY YR e ssvl B R e
g f’% gl o ,} : ’;}%‘&Fxgé’&ﬁ( = ‘ :
o
§

ks q?iw ¢hibn § wi{%é\ wispe bhan Twn vadiadles  we
! i { \ i N
v w{ ﬁu hed f}'ﬁﬁf@f‘ gﬁ»{ ioad derivetieg i H Same

For @xw&, if %m;@ﬁzjm Ky + Y +2A  then
. B N

%zéﬁjﬁ%ﬁ”- <7

IR P
2o 2ty w“ifj -2 Eh)e 2
et

f‘g‘;——gg{w}ra%

oy 34
4:&“
e»f-’ {

3 é@ f’%x?f{g %’jﬁv‘ s dnds

pe Ex wmgg {;vfg

The ( f 0 Mo “E"Ms“@m Com adso
wwj m vabiieg -

Y

™ i
TUA %, o o) i 5@@%%%6@5 on A&
. i f
WL pre { pRen WE

]
i

gi %?jéﬁﬁ?,;«{“‘ é)?‘?‘“zfgé%f
5
H-dimonsiinad }m/i%‘y é‘f“‘wﬁwﬁ ot (81,0, a)

ué
e
BLeE
s
{32}

I{ all the -l
mf@r cyf {vﬁa g,_a‘é"rvf p find f“ﬁﬁwmfﬂf 'Pw g iR ?M ind d

‘a?’



W&%%a T PLA 3 9g LINFAR, APPPM J?sw

Recall that when we inder w@{ gmsf awd defivtves | we msm the hfeisect.i
of the grah of 2 with y=Yo o obtak o Curve, whase fongert
ne o %= o hu S’L“?-e fﬁ%’}%%} Qﬂm‘zﬂf‘ﬁ’”ﬁ Breres tnother Curve i hate
[ ol . "'”j“f;-

E;bgi? gﬂﬂw f Sy j”‘j

we of ff o st t ke the plane passing

JL#"‘ ¢ fbove t;«?%f&-’g'} ‘fﬁfﬁﬁﬁ% f nes

R / /
'%ﬁfﬁ.ﬁ@%ﬁ%‘ e A Y=k, nal

Now we (gféw He 4 § i g

Téi‘j'%z?mg T (Xer o) O Jj

We Bitow Hhe {‘zf?asgf 0 of i piwg shadf be of the frrm

IOX-%e)+ by 4 Cz#y=0
/{}fw j iﬁé,{"’f&gﬂ‘” s:jiff ‘;fﬁ{‘éﬂ gﬁ«‘;&fﬂvﬁ
2L gy are fm«l/d 2

519-9‘{’"5%: %iﬂ:ﬁ/{; <§ ; &%{Xw/ ¢}> Wﬁg <¢!Q/ '/WEFM}
4 fé-’é%m respects vf{éjf , Se :gsf Aerm &«{ %f.é?f‘g:ﬁ--f 08 gﬁgﬁfafﬁj ‘f f’ ¢

Yo ; .
%ﬂf’ﬁw@’f""f’. g, b, O 5»“ &

ﬁ?@ 'ﬂwa 'ﬁ:“'ﬂ@fﬁﬁf

v L
ﬂ”f
T )

-Y
oy
,, ; 3 y
Poe z—zwgg:(%x‘}{f Ko) -+ Z‘\fj(%jmi )
Example. Fnd the Fangont plane 4o the elliphic pase boloid 7= 2x*
‘ _ﬂ Dt
gt “zj So '5%% (L) =4 ig»—}f (Lij=)

| 2A Lo, 4)=2x ”*j then Sx T4,
The tonpeadt izﬁf%@?{i o=y = LMD +2(y-1)




Recall the 1ih aqq ﬁ;;ig%"%??{ Eiliertly g“{ 0L Sk m‘“‘* yariad f{; fé\w{‘%ﬁiwf W{ W= Ko IS
T use bhe %Mg@@{ Iihe o the funckin wt 2= Ao o ﬁﬂ*vm}ww +he

s IRl ¢ ﬂ_mg . S A e : ! i}
or 5;? ha ~? wnehiin e o, . Now ﬁf ou two—vaiiakle 4 Tiunclin X )

Wwe use ~£i:-s£g,{% tom et 5 ane of £ sd pe ous JU
gent plane of LSRR S T OpproAimpte '{%”jj neéar

| (%, Yoy, omd s v dhe [teas DPPAK 19 b for o two ~veriadie fenchiy
x|
ampie Yo (p apprxinate

| =2yt ) 3 b=y
(,1), which s the Tangeat N 3 |

( Sy~ f
; 21209 ) pear
plee e just onp

"V«,

L ffgé’,f Sirwi e 5% DLtk

. rins o
N LRRY] W {’_/f j j%\“gmgf“‘é ﬁ‘i/‘?{ '(;é‘gf f CEywne Albliis M;f

- . | ; fi’ sﬁ’? ﬁj» éfwﬁ{’ﬂgﬂiﬁﬁf’&;? H@r {hg};&mud g}f{* ﬁwi’é‘g )~
j@l ng-gxfj}; then + i ﬁggifwﬁm e }g o (s, ff | _

g, yray) i ) - 24 |
IREER Al - {x,u) —_ &Ly g
I »i. 4) T y) oa (Kl )y am + =4 Jgf Jay 4+ %_;d\%wﬁ;zggg o

wi«,@re 2y =0 tmd €m0 A¢ (A AY) -sp |

. . . poaf fe {
WE’F 2 ,?;,M tlbv g £is Lr e é%g»{! €., W Tee i oo aed A A9€ Teaadl
= - cont ) - .

gﬁwz ,{% A v [ ;f e { Yo &;}g}m}( | b o (‘/{’/M 2 to oa ‘Aé

.‘?z‘ Hr. %i L, &£, tare ff«s/zﬁs} S ﬂg’{ .

The Artlowihe thesrem Com h w’f b Tl when & “?fgf"‘-ﬂ"ﬁ*‘f{i b i dijferen Lindfe -
., N

TE'%{}«W?WE f‘f "%{ o] “%’f exik near (% INEY purol ane Lortinunus od SN
o then i diffecartindle af (xe )

o




5 ;? \

We see 176—{;{'\ ?Mﬂiﬁmﬁ LHIT néarc Y g gy
‘ : [ R N | | f foa
Comtinweny ah (o) o 5° “JQ E a ﬁi{i’f‘é‘m’d&ﬁ et

g; CH fS

TE#E J et o bl

Ty 5
FE ‘. ,.wé}—j-"' R %.,.«f“
_ F}ﬁ{;,@; (4-1)

S : Y, fF %

U, =D s h-nis]

H) 7 =1 ?ffj;;',} . We ﬁ”é‘?f o e Céngf brentiad e = d

H

W@ {lint f‘;‘% ﬁfg)wf" gﬁ% @”’“’é é’"ﬁjf "’f’”‘@ be ”rf“f‘? d!ﬁﬁf}@ th & g fé Y é“"’“’z{;}@“{“* mifjf)
,.;1%:}‘ (‘gi Wx} E}ﬁ "ég“wQ ?LMJ% Y = f% gﬂg;{? % & P!M“é (f 4 'Hiﬁ /ﬂﬁ(ﬁ’ﬁfg’"‘
ey,

oA Mw%?wn) , So dz s an &W}H%Ms’% i { he ”WW e friy)

1k g

: ] i
ﬁE"?@a’,‘w@E}f@. ‘f'w,‘j): ne }, o ﬂ"f =

)
[ to fool . & gﬁéij e  te ~0. 02 4 thon

N o3 LY {
(P ey d o+ (ke Ay

o Y
sad'rit
o

o changes

- i(},o)&}rﬂt gj fi j-’“ f ﬁgm %} + ;{/;}5;4,@?% w -, 'ﬁfg

59 ?(E;{)E} wg},z)z,)m'j‘l{h 3} ,ﬁ?;‘f{f;éff s -p.o]

--:-.‘?\

£y
ai‘:;)

g




