Lecture 4.3/

Last fine:

ol ‘F(?)z L nL rﬂ" any window

x—F
(L'f, L*i\ around e "'a/‘ryef' L/ ‘HM

5 o sphee of wudius § (pnbeced

at P oowch tal for all % side the
shee e [gPl < f  H(@) les

i e ‘mge’r windad, e, [fR)-L| <.

o Iﬂ mn ‘Fw hZZ, H«m a/remqny
diforoit (ﬂ“" fo approack P omd cecfain



palhs  may produce  diflorent [imits,

+ The only surefire ways 0 veify o
it ot
- do Séme anebm

- reaﬁwite o ﬂmd\'m as e of our

examples of  confinuns fundiens

- use th Sugte Tamm -

[ Pactial  Deri Vah'ved

T @ {fr n:22 thet  are many



IWoyS i i g arown wihin The demain
nc i funthnﬁ'l-

Parﬁal dexi WJ[VBI medsure  The "4& o]l dmyg
A a ]Cund\'ﬁh 'F(X,,...,Xu) as each iaput

Xe chmﬁgj ndependgntly,

@[ For a Aunchion {(x,..; %) and o

ot P2 (ay.p0)  fhe pactial decivadve
4 f with apect o (1405n)
d P o e isttanens cade of
d\me, 4 f,.. X, .., Q) af Xi<a;:

310 / |~ f{a.,..., ath, ...,an) -F(a,,,..,a,.)



o o) =g, !

For  funchions {(X,y), ne wll wite

M ;f—f(a,b) lim {(ath,b) - Ha b

h—¢ B

ond

4‘7 (a,b) { ) Iim -f(a,th) 1% b)

h—¢ 5

MITE: T4 we (e a amd b vy, e



Jif fwo  funchions, £ (vy) owid £, oyl

For f(x,ﬂ ‘I "K + 3)('5.'\7

e l\avc .

'Fx * —x o+ 33;07

fy = 2y + 3xcosy.

Inlepretation: £ (a,8) is fhe slope of
the Wjou‘r e B e coss sechon



2= flxh): (W“ o, A 7:,,/

cons famt

\q
/ \

Figure: The tangent line to z = f(x, y) in the x direction

5{ .F(xIY) = q_zt"?‘/z, ‘f’\(, Valut!

£ (1)) and 'Fy(l,l\ look ke :




A}L' 1-1.11]\
e

f ‘F nd ﬂ\lﬁ‘ ourselves, F{ﬂf,
lel's i

'F:L(X:y) = =%
'Fx(l,\\ = -2,

Nedt, fy(ey) - Uy

'f\, (,: n = —"{.

/
Wjd :
mqtd‘d M ]‘1\1
Are  Huse

va ”l{,y) = \f’(—‘[:



¢!

For

¢

<Xy v coslye) -5

'

'Fs( = 2)(-\/

‘(v

e

(1]

—X - ?—an(y%)

—ysinlyz) —152*

(0”4}7 u& ‘I’LI Y O



dvvivahves  of
{(‘{/Y) = xl t qu 4 73 e I-Iy

3("/7) = la (¢x7+ x4 2yt +1)

I‘F 'p: Kz~l— ?yl._ZX

/7

'Fa'ld where ‘Fx =0 and 'Fy =0.

];J*Mprc’r these points Jmphc'aa”y.

Jwt like « Siryle vaciable funchon

rf | s Y | -~ 2 1 s . s



Wl WM /A ana, N, eIt aeliva\g,

it s poS?fl)'L fo  faKe hj;\h’ ovilor
Par'fml decivalives 4 mulbvasable funcfions :




Higiw oreler  decivalives are passibly, eg

'[)(xx’ 'Fx-,xy, 'pxxxxxyyyy , d?.

For € = sia(Bx+x%), ne have

{( = (3+2x7) (o$(3x+x77)
fe = 27(05(3&4-:(2)«) = (3+?x7)zs:h (3’0“27)

by = 2o (3x+x"y) = (3429) x5 (Gesy),

(0M|’u\(€ 'Fyy and ‘Fﬂc 1['\”



the same  example.  hhat do you

nalll'cc?

lewm’h[ i) ty and fy o bots

ccnfinwr , fhen ‘px7 = Tyx.

Mmz JEhcm ”y ) if all [mrffd' p[e(ivdiuef
are cmﬁnumf, Hun e order m whidh
V) alﬁ{@menhafe fle vadiableS does nof

maitr.



EWJe LI-' COWM*L 'Fxx, ‘Fyy cmd 'Fyy

b £ e lnet

EXMCDZ 5+ what i§ ‘Glxyx for

-F s “,_y "'Y1¥14 'quzz-f 72023 2

Nedt fime ’ng’r planes.






