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Construct the tangent line.
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In other words:

1. You ascend a hill most rapidly when you go in the compass 
direction indicated by the gradient vector of z.

2. You descend a hill most rapidly when you go in the compass 
direction indicated by the negative of the gradient vector of z.

3. Your elevation doesn’t change when you go in a compass
direction at right angles to the gradient vector of z.
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Recall that when at a relative maximum or minimum point on a 
surface, if a tangent plane exists, then it must be horizontal.
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This also suggests that the partial derivatives are zero
at such a point.

Recall that when at a relative maximum or minimum point on a 
surface, if a tangent plane exists, then it must be horizontal.



2 2 6z x y= + +

This also suggests that the partial derivatives are zero
at such a point.

And this leads to the following test.

Recall that when at a relative maximum or minimum point on a 
surface, if a tangent plane exists, then it must be horizontal.
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  If ( , ) has a local maximum or a local minimum at a 
point ( , ) contained within an open region  on which ( , ) is 
d critical pointefined, then ( , ) is a 
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