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Chin rule applies to each in torn,

So we'll focus on the case ofone output

variable,
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Directional Derivatives + the Gudiant

T(x ,y)π(t) = (x()
, y(t)]

= Chain mule)

(t) =L,

w = (a
,b)

wor(t) = adb

That is,=,i)·
We call <]) the gradient of,



and write it
as
VTo

To set a better sense,

T(x ,y) = x
=

+y2

VT = (2x , zy]
At position <x
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a in this case,
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This is the job of Resident :



If you aretravelling with velocity of
VTOY tells you the rate of clage

you see inTo

a

Y

i-
↑

Let's add some level sets

a-
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Some key points :

1) Of = <Ex
, fy) is a rector field

2) It points in thedirection of stepest ascent (auph ! /

3) It is perpendicular to the level setsoff

4) It's length tells you about steepness of the graph.

Note that Of = 0 at O
,
the flat part

5) Most important : for a corre ECE) in x-y space,

&for tells you about the rate of change off

along the carve.

-
5) Was how we introduced if.

Why 3)? If f is a come on a level
& set, fort) is caust,

s f(EC) =O
Of orIt)

We'll come back to R shortly



Another exempte :

h(x ,y) = xi-yz (saddle)

En = <2x
, -2) /Eh
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What is rate of change of h if tends

with velocity<b-2) at x = 3 y = -)

Eh = <2x , -2)In = (6
, 27 (at 3.1)

~

The institution :

The

uni
= 1181 Kill cost

So if ll)
, thenfat is biggestof cost= /

0 =0
.

And most resective if cast =+y F= T.

If cost = T
,
Eit = O,



A related notion : directional denivatives .

(so related it'll be confusing at first

f(xx)
World I

pointof interest

= KVx,Vy] reater ,
·
(xoYo)

;
If I travel along this line

,
with the given velocity

what is the observed rate ofchase off

(xottyott) : Def (



"Directional deivature off atGoto along ".

Note : you book only allows i to be a wit

vector
,
which is silly . P = 8.3 TN

114-
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Now if you've been paying attention

Dif = Of or

almost . There we functions which have directrant

denivatives in all directions but for which
this famla is false.

f(xy)= (0 at orisin)

(x0, yo) = (0,6) f(tux
,ta)=

v= (x
,+7

E2(vx+vy
= ty

V2+y32



f= But f= O on axes

Eo,to

alag y= X is 0=alag y=2x

is
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Functions for which the tasent place approx

issoodae called diff. For a diff frotron

Dif = Efor . And

It let andIf existad me a

nee Kool den f is diff at to to.


