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Point : If you are traveleng with velocity-,

then Ef . I tells you the rate of change of

f as you travel.

Other claims : 1) Of is pepedicular to level sets off

2) Of points in the direction of

steepest increase at f.

3) 115fII tells you about the steepness of

The graph of f.



Let's demonstrate 1) .

Consider a level set of f. ~e&

Consider a pathC entirely Xf= Shee

contained in the level set.

So f(rl) = 5 for all t. SofI = O
Butf() = Of or

-HendeTe
vanen aa

Suppose we have a temperature field T(x,g)

By definition DAT is the rate of change at
↳ "directional derivative ofT along i"

T if
you

truvel with velocity v . More formally

DoT(p) = T(p + t )
↓

(x0
,40)



If you're been paying attention,

DoT= FTor (strictly speaking only when

differentiable) .

Your text only allows o to be a unit vector.

This is silly :

=
It's natural to ask what is the rate of chageof pressure

as you move along . But what's a unit rector
?

11 = 1 K ? It makes no sense,

But
you should be aware of the text's convention.

But let's
go back to T(x

, i).



Now DoT=T.

=IIFT/I Kill cost

R If
you double you double

Le
T DrT.

Great
.
So let's stick

with1F/ = 1 and ask which direction

maximizes the rate of chage.

11TII cost

↑
maximized when =1 .

So & is parallel to ET . (Uphill ! )

Moreover
,

11 FTI tells you when you

travel in the increasing direction with "unit" speed.



We've been doing all this in 29
,
but it works in 39 and more

E
. g . TWTiz

= tapdshe

4.4, d in can

not spot at origin, decays to 0 .

-T= 74xT , GyT, GzT]

+32222x=322)

+3)
3 -2 . 80
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+3222

T= <x, 24,37Clam

If
you are at (1)-2) com, what direction has

the steepest increase in temp? Express as a out rector.
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-671722 +62 = 144 + 36 = 4)

u= 44 - 67
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Traublewith badnes

monhax ran happen on bandry

If f isots ad domo is bonded

und closed of attire a nexmin

* f(x-z) = x = 2 xy +2y

02X13

01412

= 2x -2 =
x= Y

= 1)

= -Ex +2 = x=

f((, 1)= 1 - 2 + z = 1

x = 0 is 2y +(0 , 2) =4

On x= 3 is 9 - by+y = 9 - Mya y=0, 9 .


