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Directional Derivatives.

Notation:
                              The instantaneous rate of change of f in the direction of u.

                  So,                                  and                                

Let the curve C be the trace of the surface                        on a vertical plane parallel to the unit

 vector u, and the points                                                                             are on C.

Suppose   has continuous first partial derivatives.

Define
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The Gradient

Definition

      Suppose   has continuous first partial derivatives, the Gradient of f is defined to   

      be

                                               

Using the gradient, we can write the directional derivative as

                                                 

Remark
Note that the maximum rate of change of f occurs when the unit vector u is parallel to the
gradient.


