Directional Derivative Example

Question

The directional derivative of some function f at Py(1,2) in
the direction toward P;(2,3) is 2v/2 and in the direction
toward P5(1,0) is —3. What is the directional derivative in

the direction toward the origin?

Ps Py

Solution
Let Vf(1,2) = a2 + b3. Then the directional derivative of f
at Py(1,2) in the direction v is

Dy f(1,2) = (a,b) - |z—|

In particular, we are told that
Dpf(1.2) = Dy f(1,2) = (a.0)

0,—2
Dppf(12) = Do f(1,2) = (a,0)- 252 = —b =3
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So b = 3 and a+b = 4 which implies that V f(1,2) = (a,b) =
(1,3) and, calling the origin Ps,

P = — (=1-2) [
DPOPSf(1,2)—D(_l,_z)f(l,z)_(l,g) L7) _
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