
⑤14.3:Partial Derivatives NO14.3. 1

Wing. partial derivative symbot 2 I d for derivative
2

-Defl-3. (No, 40) is in the interior ofDIR and f:D*- M

Left the (first-order) partial devitatives
of 5 at the point (40,40)
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⑧ w.r.t. X is X0,0) = fx x,yo(yo,yoxoth, 20b-fixo, yoh
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- lim f(xo, Yoth) - f (10,y0)·wirt.y is-(Xo,yo) fy(x,yog(xo,
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def -- fix -
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marks to Def 1: &
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1. fxlxo, y0) is the rate of change off wirt. X when y is the fixedvalue to

fy(xo, y0) is the rate of change off wirt. I when X is the fixedvalue to

2. 4x10,40) isthe rate ofchange off at 10, you in the direction oft

+ 10,40) isthe rate ofchange off at 10, you in the direction of5.y

3. To find fx, differentiate f(x,y) w.r.t.x and treat y as aconstant.

To find ty, differentiate f(x,y) w.r.t.y and treat X, as aconstant.

#2 Second-order partial derivative other notation

↓
22 it

·als t ·ElEte=(fx)y =fay
-

2ydifferentiateE Ifirst diffentiatewritee·different If

· Friableswater(2)exeeteenex
· I =y .=(y) =zyfy =0 =(w)y =fyy
Lets smilarly for higher-orders and functions of 3 variables, eg
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Let f:D* - M with Ixo, NolE42 12 and D2 is open. Eg
D2=Nr(xo, y0).

Theorem t Mixed Partials Theorem Clairant (French -.1750)-

Let fxy and f
yx

be continuous on D2 ·Then

f
xy
(X0,0)

=

fyx(40,y0) ·(2nd)

*In general (see Wiki
n

g:D-N wr D= IR" and Dan. Let REN.

Let all mixed partials of order & are cont. on DU
#

Then all mixed partials of order &are equal on D ⑳

&.ets). I some linear algebra would helpnow..... (
Let fx and by exist atCo,yo).

↳ I isrentiable at No, you provided

lim (M(f(x,y0)+(fy(x-ya)(x-x0) + (fy(x,y))(z -z0)]
=0.

(x,y) ->(Xo,40) 11 < x-xo, y-y) I

So isreentiable fis differentiableateach (x,y)2D?

3 The graph off is a surface (in R3)*
f is differentiable.

corollarybIis differentiable on D* * f continuouson 12.
-

Remark
Icont.) diff, so butdo have,
-

collaryI fixandby continuous on D2=> + differentiable on D2
-


