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If v is along a level curve then Dgf =0

1.4




In what direction do we get the biggest value of the
directional derivative?

Dgf=Vfev
= |V f||V| cos 6

v/,



In what direction do we get the biggest value of the
directional derivative?

Dgf=Vfev
= |V f||V| cos 6
= |V f|cosf

The biggest this gets is when cosf = 1.
This happens with 8 =0






We get the largest possible value of Dgf when v
points in the same direction as Vf.

So in what direction is V f7



Along a level curve, ¥ = (z(t), y(t)), f(x,y) stays
constant.

Vier(t)=0

dr

Conclusion: o

is perpendicular to V f



Z:$2—|—y2

The red curve in the xy plane is a level set

LI




Z:$2—|—y2

The red curves in the xy plane are both level sets










In what direction do we get the biggest value of the
directional derivative?

Dgf=Vfev
= |V f||V| cos 6
= |V f|cosf

The biggest this gets is when 6 = 0 and cosf = 1.

Maximum value of Dgf = |V f|
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Find the level sets






ed =C
In(eY) =InC

y = InC = const



e/ =C
In(eY) =InC
y = InC = const

Let’s calculate the gradient also:

0z 0z
p— E— —_— p— y
Vz <E?:c’ (‘9y> (0, e¥)
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Vf — <—2$, 2y>

flryy)=1—2°"+y°
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Temperatures

i

Surface Temperature (F) D0Z Tue Jun 10 2003




f(xay) = Y




flz,y) = zy
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TY =

(2, 1




If f(x,y) = zy, find a unit vector T such that:

Dz f(2,1) =0

2, 1

!




If f(x,y) = zy, find a unit vector T such that:

Dz f(2,1) =0

(2, 1

!




If f(z,y) =y ol o

V2, 1)=(1, 2)



If f(z,y) =y
Vf=(y, x)

V2, 1)=(1, 2)

We want a vector T = (t1, t2) that is perpendicular
to this.

<t1, t2> L <1, 2>



If f(z,y) =y
Vf=(y, x)

V2, 1)=(1, 2)

We want a vector T = (t1, t2) that is perpendicular
to this.

<t1, t2> [ <1, 2>
t1 +2to =0
t1 = —2t9



t1 = —219

T = (t1, ta) = (—2ts, t2)

We want T to be a unit vector

[(—2tq, to)| =1



t1 = —219

—

T = (t1, ta) = (—2ts, t2)

We want T to be a unit vector

[(—2tq, to)| =1

\A4t5 + 15 =1

5t2 =1



T

— (g, to) = £

|y

2,1
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