lILI-I

.45 USbla‘f we W]H JO (f‘ﬁ'wgs U[‘I)N ﬁnshoms éJC 71}/\/0 var'able
flf‘s't, Ql'Ref\, Mmove on “I?D Move varlalole&

:D__Q_,_‘j_“" —W\e ?af‘t’nal 0&61"1¢$V6 070 70:7&()(,)/) ‘
» with respectt B x ot (ab) s

LQ»C:L\A('@ /L{ bf-g—(])ar tal Der]v%u&s

I
% (a,b) = % (a) . where &(X)=7C(X, b)
S 1 ._9_{1(0 b= Lo Foth,b) -7 (ab)
a5 s h

'_\ﬁ’_‘cwl N:spec?k + y at (a, b) 15 %rma/

-@2‘1’“ la b) = boa (0, b+h) ~+(a, b)
o h=0 i

/45 N\ Calc If wWe can COmPU\'b& ?}arc'l'ﬁa[. Jeriv%ue.
oS %n&’wﬂs OV[ X é.y (Mutc,]/\ as f’[x) S a ﬁncﬂ‘:m
O'JC X)- In %15 case,

’“‘H)\e ?aﬁhal oﬁer‘w&i{we t;p 70 w'td(?\ V‘ESP&E:I; "[D Kitr 5

o (= lim Z0h)-Fley)
‘é;b(fy)_‘ h=0 h

ly




. _l,R -
aejﬁ ?aﬁhal cﬂe(‘iva Ve o?ﬁ UC ‘l‘R
5 wi res
; (X, ) |W5 Flx, y+h) - Fhey) P%‘t %D i
h

Mot Th
ere
Pav\d(lal Jer"\f;r: aIvaNd;Y Jﬁ ‘t%
v —p 2—70 notaltong 7%
=+ (xy) -k
24

of
O ()= 2 -
70,( :70,((%)/) = ’8}' - 2
B -—é‘;(;(xy))

Q{ .
Similar
> (x,y).

- ' y vamable 1S
wmf)l@twy 5nofeaﬂ Y

| he
remH' e‘)ﬁ “H')lis s %% {K
h we are “bkw i
+ V &

& ;
Yera‘:ofhve ojr' 70 w'ffP\ LS -[; % %
Y Si ;
MEIY Q @ns‘bunb. _lff\z gb) ; Wkl i
Same | th | 2
(S e cﬂC o)

e {er X as
Wfq a cons kan&
Y re.SP%t o y. ond ke the derivad- ,




Ex: Fied 4 and £0,4) Lhere

Sl P X'y i
Seliir 2y e, dreably i SR
difPoreitite iR respect 4 x:
R I Ty g

Wy cortributes nocfﬁircg b Fx since, as e as X
LA (,oncemecﬁ, Yiisa cons‘-ban'b-

Back n Calc, T, we had an in‘{?erj)m%%ow Ep “ILRe,
numloe,r j“im) lff(a), namely, as C!’the &[oPe 070
L!’Ke, “\,—GW I}ne, ‘ko y=7(@ it (a,-.ﬂ[a)).



[4-4
So, what  does UCx(a,b) and 7[; (a,b) r‘epresent'.?
Let s Q[:)c,us on 7£X (a, b). By obse,rvlv@ \tﬁe
Mnkdﬁon, We  can sa)/ —ﬁx (a, B) 1S i’ﬁe r‘ai‘& 07C
C‘k\iﬂ&e O‘f VC in gl’lge, X-&Qif‘eu on ot (5_[:_12 ET‘;\Z_S

sounoﬂs a Jo(‘k M@ “s[ope”. How can  we vlgua’f'ze 7&("‘:‘9)2
Heve s ‘Puxeo@ o b} Soadtrban ek
Yhe i ibiraedtiend ol Ul y=b. This Sives a
cwrve, call iF (v, s Sthe plane y=b. £ @b) is
({’E\e glope onc ‘H)\'ls Sheve. gt He Po’m‘b {a b, #[tf,b)) in
“H?\ls. rP\ane, Se,e, ma%wﬁ“.w coje 7‘7/9)r visuals.

/V")W, ldﬂ?’ aao some. more Gﬁer];/qchves.
E_i: Finoﬂ -af anoﬂ Qzﬂ w]r\ere, 7C{)<,y):S'Iﬂ(XCOS}/),

ox oy
S '3 Flrst %f This f‘eﬁu?re.s Cfﬁe e A Bl one

Variable. Note *P\af Cosy is o wns‘ﬁan't as 74(‘ ge X s
rmed, so  OF _

=5 €0 (xcosy) : (cos y)



Now i

Gr G
= cositx s =
37 C0S 'y 5 (x COs y) = Cos (XCOS)’)‘({‘XSE”Y)
BT ( OS (XCO.S Y) ()(S;ﬂ y)
<

We‘am also oﬂo ?mf)licfi*t oglfferm“ha%ow- /455ume
iltc/i[y oﬂeﬁneo/ as a #nc%m 471‘ X and Vs

2 2 s

R ! D=
_Eﬁ' !/W’A é? ancﬂ -2—-? w}mer\e Zashe oﬂeﬂﬁmeg(

imp‘lcfl‘Hy ‘oy yZ+)( [n y :ZJ\.

ey e
_5_1 Fmﬂg D +ake (ILR& lerivstive o Leth sicles

wlc[TP\ resPeEt N0 X

92 %2
y A +)r\ i QZ“E;(

0z . 2
Now, solve dor A (9\2-7)% = In y

B Lo
X dz-y



599 -6
S}m][arlyl we 7cmo€ o= -

Pmro}uc"‘? f‘u_li ay
2 X o=
SeETRAL
vq) 8?’ ¥ 3)/
Solv Gl D> 24X
3 ray'(iz‘“Ya_),':Z*“;“: y
0z Yz +X
Y Yy

/Mom %n “[:wo variab [egs
s o
The @POCQOPMQ 18 e sarme | Lol byl ) SAY, B

ax

w\r\ere, ‘F :70 (X/Y,Z) , we c{:\!‘za"[; Y anop Z. as .:ons%&n‘é?
andl ﬁke (f’fe 0&/@»@%’1\/6 wi“ﬁ% respec?t ‘o X ‘Tf\e,
v[)ormal Ope%ni‘[’wﬂ wowtoq Ioe

of bl ek vl
X (X'\/’z) s = h

Neturally, Y
wan.

(S &'—665 on %D as ma’?)/ \/af‘iaJ::{ES as Vou



b M7
_E_)_(__" Fini 71))&,70\;, ar\oﬂ 7[; 7[;r 7C(>L,y,2-)=Z€XYZ".

?_‘Zl,'* %i___ \/Zlex‘/z‘ o £ [ e

: ‘5}::)(26

_f_ Xyz ¥z Xy 2z Xyz
'ég; e +z(xye ~e TR

>
H'tdqﬂxer“ "O!"Oﬂef i?,ﬁ v %! ves

A/a“l‘uv“a“ , W€ cCan l-t_aj(ﬂ 0@2{‘]\/(%\/@3 O‘F‘ oéfl'va wes, 5o
Y

u/\'l\/ no't parCE’IQ{ CQQX‘N&TVGS CWC Parcka/ Jefivcﬁ['?ves.
/Ve‘l,‘a \ov\ -

(pr)x:’f ax( ) alji
(=42 2 (2) - 2E

T oy ke el e A
hé{’me lqow ‘{’Re oro[er cl’\avges I'lere
m 7C><y i‘{‘ +P-”S us J(D 4211"\& %e Ogef‘lv'afE' L
cectam ordec  The o (‘%‘F

aﬁ) means

" take LHie P“’Sh"" olerivative o7£ = with res Pecfi'
i 2
We  can kﬁep C?—@‘@ 470 {tﬁ'\'fcp, %uﬂ’g, "AM, ete. (parc[',azs I




(4%
d all  seconcl Par\‘kals 07[’ 7C("r)’)zx,f)’z““/q

__E___&_" Fin
-S-Q'l": 'fx : L'lxg‘/B' / 7(’)/ 3 ?)beyz— L/ys

7(X)( . !2x1y3 , f‘/)’ = 6qu“/2y2'

Netice %—b 7[;)/ :7[;)( n %is P.Xample. ﬂis (s no
winoicﬁenc,e,( <Rt mani‘}gescllﬁcz’wn 07£ %2 VQ//OW?_

Cla’nrau‘t's ‘TT\QDPPJ"’L: SuPPose 7£ (s J@L:nej oYL a
sk D (,o&nininoc; tHhe Poin‘t. If 7£,xy and '7[;,,(
ave L)O% ConTinuous eon D Q[—ﬁeﬂ

7[;7 (o,b) =7ny (a,b)

Seme ch:;Dml‘Ptons" Le‘t 76 be a %ncf%‘tcm_ .
IR £l o

The gmoﬂier\“& S g A Atealiealr: s
+
VF<3, 2 vi-<2 2 2t




s . 114
-L-’C f(X.,Xl,---,Xn> s a V&(‘féor Valueoa V&n(%onl_‘

tﬂﬁ n< voriables L

E{.Xu, As T E Xﬂ) = <7Cr (Xr,'_} x“), Lo 7Cm(x‘f 4 Xn)>

T B g e
9)(1 i axt/ 9’([ / -“/ _?;;

F?m“y, QWu&{ ‘l‘rf{,‘a( oﬁer‘}\/a‘&‘we o7ﬂ }-__—:

ek A

C}Xt 87(9\ L axn,
2 A 2,
O F G )= T
R e G
e ik
st SO
X, R 5;:

:»:A-r‘ Cons"laQer &H?\e_ maP ﬁ(r, 9):<f‘co: (9, r S (9>3<2‘,Y:
W}ﬂlo[’l sw't‘t‘claes 7C’Um Polar ‘i?o car“‘besian COorcg Ivrafej.

i X Px cos & -rsnl
DFg)= o b
e AR

o Y Sin & r*cosg






