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14.3 
Extrema of Functions of two variables
Theorem: Let  f  = (x, y) be a continuous function on a closed bounded region R in the 

      xy-plane.

1. There is at least one point in R where  f  takes on a (absolute) minimum value. 

2. There is at least one point in R where  f  takes on a (absolute) maximum value.

Definition: Let z = f (x, y) on region R containing 
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1.  f  has a local minimum at 
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 for all (x, y) in an 

     open disk containing 
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2.  f  has a local maximum at 
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 for all (x, y) in an 

     open disk containing 
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Definition: Let  z = f (x, y) on region R containing 
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 is a critical 

                   point of  f  if one of the following is true.

1. 
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2. 
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 does not exists.

Note: 
1. The critical points of z = f (x, y) are the candidates at which  f  has a local extremum.

    Even if 
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 is a critical point of  f ,  f  may not have a local extremum.

    Such a critical point is called a saddle point.
2. If 
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, then the function has a horizontal tangent plane 

    at 
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Test for Local Extrema
Let  f  have a continuous second partial derivatives on an open region containing a point 
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Let 
[image: image17.wmf]2

)]

,

(

[

)

,

(

)

,

(

b

a

f

b

a

f

b

a

f

M

xy

yy

xx

-

=

.

1. If  M > 0 and 
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 then  f  has a relative minimum at 
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2. If  M > 0 and 
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 then  f  has a relative maximum at 
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3.  If  M < 0, then 
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 is a saddle point.

4. If  M = 0, the test can not be applied.

Ex: Find the relative extrema of each of the following functions.

a) 
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b) 
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A company is developing a new soft drink. The cost in dollars to produce a batch of the drink is approximated by 
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, where x is the number of kilograms of sugar per batch and y is the number of grams of flavoring per batch. Find the amount of sugar and flavoring that result in minimum cost for a batch and the minimum cost.
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