
4EYucfYt.ge
nt plane for Z fix y at xo yo flxo.sn

Z flxoiyoltfxlxo.no lx X0 tfylX0 Y

EFindtangentplaneofZ xIyat 2 _iogflxo
yo

at 0， 0， 0

fx 2x fy 4y

At 2 1， 6 f12 1 6 fx12 1 4 fy12 1 4
Z 6 4 x 2 4 y 1

At 0， 0 0 f 0， 0 0 fx 0， 0 0 fy 0， 0 0
Z 0

Linear approximation use the tangent plane of Z fix yl
at xo yo flo yo1 to approximate f near xo yo

DE The linecrapproxinatin_z_offlx.gl at xo yo is

L X y f xo yo tfxlxo.yollx x.lt fylxoYol y yo

It approximates fix y when I x y ii close to Xo Yo



I Use linear approximation of f x y x3y at 1， 21

to approximate

灬 98

fx 3 y fy 2 3y

f11， 2 4 fx 1， 2 12 fy 1， 2 4

L x y 4 12 x 1 4 y 2

子1101.1.98 4十 4

点点言4 12 0.01 4 1 0.02 4.04
exactvalue 4.03919204

Differentiability justifying how good a liner approximation is

吐 t

iiit.it
it

One照 it iiiiiinainoffatao
a Differentiability continuity

If f f x fy are continuous then f is differentiable



Differentials

f x y 1_ f xo yo fxlxo yo x_x 1 fylxoyo l l y Yo

Z fxlxo yo ox fylxo yo

oyi.dzfxlxo yo dx t fy lxo yo l dy
the total differential of Z f x y at xo yo

E Find total differential of the volumeof a cylinder V T r2h

at r 2 h 3 Is its volume move sensitive to r or h

V1r h l

Vr 2T r h Vh T r2

Vr 2， 3 12T Vh12， 3 4T

dV 12T dr t 4Tdh

112丌 1 4n 1 more sensitive to r

4.5Thechainrukn_Recallitlflg.tl1

f 191ti 9 It1

g.tttlflxlti.glti 其炎 十步 it
evaluate at x It Y It



ne
f x It to t y t otl

f x It It x'Hot y It y'it lot

Ineeddifferentiabilityf x ltl y it i fxlxltl y H x'Hot to justify

51 七 0t

Lsǎfflx HI yHi
E Values of f fx fy al given by

10， 1 2 0 2

1.1 3 3 6

Calculate ǎltof It E ǎlt f It E

tfiiiii 些Ixit.tn.lt tylt.tl
ttltoft t fxlo o 1 fylo 0 20

1tltflt t4 fxll llil fjll 112.1 3 62 9



aOther version of chain rule

录 flxiu.vn ylu.vn 其兴 芳器

录 flxcu.ui.ylu.vn 某癸 光

1 a unit vector.Thedimensional

主公公
3

先

一一
Σ此
伐

业

11是金
金

枪
_off

Yǎ'Ie
h

dire ition of ǔ is

xˇ
Dúflxo yo lin

f 必 心
0YithsiOJ

tflxo_y.lgiiii.iiiiiiifno.si
fxlxo yo hcoso fylxo yo h sino

fxlxo yo coso fylxo yo si 0 h

Duf xo yo fxlxo.yozcosotfylxo.yoss.io
iiIItid.fisility

fxlxo.yol fylxo.Yo1 ū Ū wso sino

De The gradients of f is

ㄡ f x y fxlx.yl.fylx.gl



with this notation

Du flxo.Yoi7flxo.yol.uL_z_TT1EL.ltf x y 2ㄨ2 ㄨy ū g
Find 又f
Find Duf 1 3

fx 4x y fy X

7f 4ㄨ y x7

Dūf 1 3 7 1 3 f f
ㄑ7 1 g 7 一 台 二号


