Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 13 Section 8 Completed
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Exercise 1a:  Use Maple to graph 
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	with(plots):

f:=(x,y)->-2*x^2-y^2+8*x-6*y-1;

plot3d(f(x,y),x=0..4,y=-6..0);
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Exercise 1b:  Fill in the table to determine contours of f, and sketch “unitized” gradient vectors.
Completing the square, we can rewrite the equation as 
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We can then rewrite the equation in elliptical form:  
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Relative (or Local) Extrema; Absolute (or Global) Extrema
Definitions:  Let z = f(x , y) be defined on a region R containing the point 
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  f has a relative minimum at 
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  f has a relative maximum at 
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f has a absolute minimum at 
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f has a absolute maximum at 
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Extreme Value Theorem
Theorem:  Let z = f(x , y) be a continuous function defined on a closed and bounded region R.  Then both of the following statements are true.





(i)  There is at least one point in R at which f takes on an


(ii)  There is at least one point in R at which f takes on an
Critical Point
Def.:  A point 
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 in the domain of z = f(x , y) at which the gradient vector is equal to the zero vector or is undefined is called a critical point of f.  That is, 
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 is a critical point of f if one of the following statements is true.
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Relative Extrema Occur Only at Critical Points
Theorem:  If z = f(x , y) has a relative extremum at the point 
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Note:  However, there is







at every critical point 
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Exercise 1c:  Determine the critical point(s) of 
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As we wrote on page 1 in Exercise 1b, 
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To find the critical point, solve





Thus, the critical point of f is

     .
Exercise 1d:  Classify the critical point (2 , -3) as a relative max or relative min.
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We see that there is a




at (2 , -3).


The relative maximum value is


  .

Exercise 2 (Section 13.8 #14):  Determine the absolute and local extrema of 
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Saddle Points
Def.:  A function z = f(x , y) has a saddle point at 
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 is a critical point of f, and if within any distance of 
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Exercise 3:  Plot 
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, and verify that there is a saddle point at (0 , 0).
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Second Partials Test
Theorem:  Suppose that 
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Exercise 4 (Section 13.8 #26):  (See the graph on page 960 in the text.)  Use the Second Partials Test to examine 
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 for relative extrema and saddle points.
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