
last time: Partial derivatives:

↳ only took 1 demo. @ a t i m e
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← I s f Mor. m y d i r. o r not?
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i s f Mor. i n X d i r o r
not?

Today: Second-order partials.'



f * = Axle, =
8×181×
1

= 8¥

I s the second order partial derio. of flag)

wi th respect to x,
twice!

Derivative of derivative!

fam -

Ady-¥181,1-8¥ F¥¥
I s 2 ' order partial demo. of fangs

wr.at. y twice.



2nd order partials tell u s about coneavib of fcx.gg.

f×× tells u s i f f i s concave upldoon

( in X-direction)

fgy tells u s i f f i s concave % (myelin)

↳ o n a contour diagram:
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f i s dear. My.

fyy tells u s how
f xx tells u s gnbouty-

¥4
of the contours.

f y changes a s w e

walk I n + Y d i r .
here, f i x L O b k contours get

µ , dense m + × a ,
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fog, < o y ,

a s w e work i n ty-dr,bk ¥20.
o u r fog valuesdecrease.



I f fs and fss hae same s i n ,

then density o f your
contours i s increasing.

i f fs, fss different s igns , cartons get
less dense.

Gflxyt-2-xy-qpxlints-dm.at#fxll,))
= 6-4=2

f-x x
, fyy partial demo. wht X .

look @point (1,1)fix = (fx)× = (6×4-442)!

A = t § f××(1,11=12
→ f i s C C A @ ( H ) i n X-dir.



fyy= lfyly = (2×3-foxy)y
I -8J

⇒ fyy=-8@ (hi).

So f s c a my-d r .
@ Ch l ) .



Mixed partrabi

fxy = Any = off8¥) =
6¥.

first t a k e X-demo, then take g -dario.

↳ felbushowfxchanesmty-directron

fy×=
Hgh,

= ¥1841- 8¥,

↳ first yderiv then X-dev ice .

↳ tells u s
hao fy changes

i n Tx-direction.



flx.pt#-4y2X@tfx=6x2y-4y2
f x = 2 . l n c r . m x - d r .

fy= 2×3-84 X A @an

fy=-6 dear. m y d i r .

f×y= Hye 6×2-8g

fyx = (fy), = 6×2-8g
Insamet



TheoremClairautbTkorentf
flag) i s a tune o f two variables s t

fxy a n d fy× a r e continuous functions @Ca.s),

then fxyla,b) =
fyxla.GS.

-

12M¥ this s a y s that the order o f mixed portals

i n general doesn't matter i f the derivatives a r e

continuous.



Interpretations o f fxy, fyx
h

tells m e i f fx i s Incrldar. i n y-din.

& n'ly for fogy.

Another Interpretation

fxy (or fax) tells u s how f- "twists".


