0, @ JAAZ | ectwe O 3-33-A80
" Recalll thakiF tiegraph of Fay) has a tenged plane ot
@,h) in 1S a‘{oma)m/ aun ﬁuzeya,whm Fon Thuis
pﬂ,axruz Carhuid, passes Mﬁfo‘w?/f\ (a,b, fa,h) ))is
z =4 (a,b)(x—a) + 73 (a, b) (gﬂb) ¥ Fa,b)

WARNING  dn @(am\pa@z df a ba«Ué\ hehewed Funchom

Fox y)= £ x:\gg.l it oy )
0 it (hYy)=(0,0)

_ The 7/\% this %ma@m fj ver j near (0,0)
- (Hulnﬁ Jaf,;:ﬁ Mawntan o Levla%mypwaﬁ?jdfb&rw>

anrd Fere is no- tan pﬁcww, at w,0) . /l/e(/ef%&ﬁef;
’)Cx domd ‘)C? both exic a:t/&;o) and 7£1[0,o)=76/o}o)=0_

a Suﬁvcfcfe/rOt cond i Hiom f')m#\e exisd ence Ollbét ‘I[’CWIMM
H fiand dy exst ot and near (2,6 and hothare
contiruons at ardnear (2, b) Then fra,y) has «
chn?pmi pLare o (a,b) Geven by

2= o layb) (x-a) + fya,b) (y-b)+ F7a,b)

Note,  Thic suddicrend tond 1o is M A Necessory cond 1w



@ IAR3  Lecture 03-23-302¢

F&r\ a ‘PAMJ*LW\ —[-(X,‘j) and (a,p) in 1ts MM)
dtfm e Linearisakion o/,f ok Ca,b) o be HBu funchon

Ly) = feab)(x-a) + Fy/aih)ly-b) + Frab)

NO’@M 2= L(x, :7) 1y Uweywcm«fm{mww
in)LG-* /Cl)b)

Ldea 75(‘1,9) x~ Lixy) for (%, 4) neay (a,b)

ME‘ U§€ (oY) L.nwrzm}(m ()% 7[/1)9) = (19\3.?"*) )
e estimads 7C(‘3,0| )4403\)7

Livearize ok (34)  $34)= (32+42) " =

éB
‘767( = axn (37 +yl) L=y (7&»\}1) /'"}9-(1 tyr) = x(zzva)&
£,33,4) =2 = 0.6

——

o=yl +g’~) a, ) =1=0.8
Luy)= 0.6 (x=3) + 0.§(y-4) +5
7C(7()9») X L[7()2) NCeur [3,4) M@(ﬁc’l"

+ (3.01, g0 ) L(3,0i, %.02)

0.6 (0:00)+ 0.8 (0.02)+5

5.02

CL«'-‘onJdW 9 Wes )C[3eoi,'+‘oa')= 5.0232 00159 so-
b WN;\/LWIUY\ & Bovd TS ecimad places

it



@ JARS Lectwe 03 ~23-20a0
Lejt jC('zh.“)x,\) 19& A -Fwna('tm af N-variable

TM k'meam'[za){"lm A £ ot (a,,,..,Qn) In th deomain
0‘/’ 7C 5 b }mdézmit

. n
L‘ (zl) 250y 7Cn) - ‘)Z:’ 7()1‘)‘ (C(l),,,) an)(zd’dj) + 7(‘[41)»--)%)

W= L, o) s U eguation Lo, the
Loengat h%{p_mpl?,am.e te £ ot (a,.., an)

ExpmPLE. 7(/1,9)2) =xe? o (z)
The Rmearization of § ot (1,0,0) 157

7[1 = @}wﬂ(z) 7[1- [l,o,o)v‘-'- C%enlo) = |
‘j[g-“- Zeycoo{z) f;[!,o,o)z l-e%nio) = |
f, = xetamm) £ 0,00)= 11€°Lanlo))= O

Lix,y,2) = 45 0,000 + £,0,0,0)/y~0)
4 7‘:2[!)0)0) [z-0) + f(/)ago)

= (- + 1(y-0) 4 0(2-0) + |
= 1.),?/

ExAMALE 7C('x,t9>z) = x* «f 2% ot (,1,1)

L (3 W,2) = 4 [74—1)4—3/9—-!)—}«'%(2—!) Hl=ax+3y+4z - §.



@ |A A3 Lecture 03-23-A030

T dea - Let L be & Luearizakion of f(2),-., %)
a)é [al),..) qn) . Then

7&/1\),., An) % Li(x,,.., an) near (a,..,an)
Whan s s vedid 7
f o diHerehalde ot ta,....an) |4
Lim [0243) — L@t) = o

h>0 i

here &= (4,ae., an) amnd h o= (hi,..., An>
and Nhll= (WAt )7

Tht’s T precunlzy the cmditim ok assures
thy enistomre o b tam gont )’\%M‘}a&w.



@ | AA3 |ecture O3 -23—-2030
T dilermbids  dn Junckim of several variabis
Forus, a *f'mmw@ W‘a? Of dwaemj uM)H\ /&M’)ea/‘ dfﬂpfwzmdt}n P

7

Zz = ff{z,g)

dz = 7[,( dx + 755 0(3 dx a(cg viewed as independed
Vorisles . 1+ frms 2 A
ad.ven ced malh

BarrLE 2=f01,y) = ;Lloy.,ggﬁ
fr= A3 Y +y = 12 —6y

dz = 22y dx + f7(‘2'éb~,>d/}
r
-~ W = }/1.)...,%). dw:= %—, 7C’6’ dif

Mo
EXAMPLE W=l iy, )= 234+ 0T B35 © 2%

n
dw = ZJ-’—I 31\3 di)

AW = ‘][[Z,*)‘GJL“,..) D(n"‘é)){n> - ’;[1'),:, 17\)

mceremmmdt of w
Tdew  Awxdw o dy=A4% , DAy small
Aw % Litor, ..., AntBan) — £, . 5 )

= ij 7€LJ' Z_X;LJ- = dw (whe dyy=0z)

o L (x ﬁ’Am) - ?Ln’\’ﬁoln): 70(1\,—-.,"1»’\) + 27[)1‘] A’CJ



[‘ JAA3 Lea‘(:‘W‘e. 03 -23-2030

b,ﬂbc’m"d_ JOmx AOm

Aom, ,:)MJMZ aﬁ\p 6 Sem wedde
(5¢m = p.05 ;’Y\)

18m

|

Use didferomtials to estimab the area of Bu strip
ared A = 2y x=wndth = he
Ax = 0.05+ 0.05 =0~,2) Ly= 0,05+ 0.05= 0. |
df= S da v $ P dy = ydar 2dy
Ax = Da= 0.l d(? :Ay =0o. |
AdA = 200D+ 10(0.0) = 3m?

CerPpoLr! sen wih exad value

(10+0.1)(20+0.1) = (10)20) = 3.01 m*



