
Directional Derivative Demonstration 

Again we will be using the parabaloid  z 1 x
2

 y
2

   with domain the unit circle r = 1 

in the first quadrant. 
 
The idea we want to get across here is that the rate at which z changes at a point depends on the direction 
one travels from that point in the domain. This is used as a motivation for development of the directional 
derivative. 
 
Here we will work in the first octant so we'll not put the axes on the graph. We'll consider the pt (1/2,1/2,0) in 
the domain and  correspondingly the pt (1/2,1/2,1/2) on the surface. 

We start by defining the surface  
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 for Plot 1 change weight to .5  to lighten the surface. 
 
Under General  in the Format window  under Axes Style choose Corner 
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Now we define the point (1/2,1/2,1/2) on the surface and correspondingly the point (1/2,1/2,0) in the plane. 
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We define the directional vectors in the plane and correspondingly the curve on the surface corresponding to each 
vector 
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On the surface     
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Now Animate --  I used 20 frames at 1 frame/sec. You could add more vectors and are only limited by being able to use up to 
16 different plots on a single graph. 
 
See Animation Directional Derivative  
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http://www.calculus7.com/sitebuildercontent/sitebuilderfiles/dirdervtvew2.avi

