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1) Its a vector field ( one vector at each ×,y location )
2) It points in the direction of steepest increase .
3) It is perpendicular to level sets of f.



4) Its length encodes asleep ness : the larger
the quadrat the steeper the graph off os .

5) Most important .
For a cave Ela = 21-47
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%↑ Question
.

What is the rate

of chase at hGy)
at ✗=3

,
4=-1 it

traveling with velocity Lt, -27



8h = { 2x
, -43
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, -27

rate of druse is 8hrs8 = 6. I -2-2=2
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Ff • J = HEH / 11TH cos 0

Let take 11511 -4 .
When is Ñf•ñ at a maximin?

118ft / cos 0 0=0

(E pants in director
of Pf)



⑦f.8=0 when ⊖ = Iz , the donkey

perpendicular to Ff.

Directional derivative

f- (Hy) ( xoxo) point of interest

8=24 Ny>

Elt)= ↳4.) 1-6-14 ,Vy>•%% Dpf (xoxo) -_⇒ flñlt)
1--0

= ⇔f(+0+(-456++4)



[ If I'm standing at 4. in> and travelling with velocity

then Dpf is exactly the the rate of chase off

that I am seeing ) .

For functions Dpf = Ff • to

¥¥ G.e) ≠ 1007
flay)= { 0 (Hy) = (0,0)

This function has directional derivatives in every direction at

the origin but it doesn't allow a good tangent phase
approximation, The gradient fails to capture all the

directional derivatives



If ¥, and ¥
,

exist new G-⇒ ad

are continuous then the tangent plane approximation at

(toilet B "

good
" and every

directional derivative

can be computed at Guyot by Ff•J=Di!
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