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Chapter 14, Section 7 

Let ( , )f x y be defined on a region R containing the point ( , )a b , then ( , )a b  is a local max value of ( , )f x y  if 

 

 

and a local min if 

 

 If ( , )f x y has a local max or min value at an interior point ( , )a b  of its domain and if the first partial derivative exists 

there, then 

 

An interior point of the domain of a function ( , )f x y where both xf and yf are zero or where one or both do not exist 

is a critical point. 

A differentiable funtion ( , )f x y has a saddle point at a critical point ( , )a b  if in every open disk centered at ( , )a b  there 

are domain points ( , )x y where     and domain points ( , )x y  where    .  The 

point ( , , ( , ))a b f a b on the surface of ( , )z f x y is a saddle point. 

    

Relationship between discriminant and determinant 

Examples: (write small!!!) 

2( , ) 5 7 3 6 2f x y xy x x y      

 

 



2 2( , ) 2 2 2 2 1f x y x xy y x y       

 

 

 

2 23( , ) 1f x y x y    

 

 

 

 

3 3 2 2( , ) 3 3 8f x y x y x y      

 

 

 

 

3 2( , ) 48 32 24 , 0 1, 0 1f x y xy x y x y        

 

 

 

 

 

2 2( , ) 1, 0, 4,f x y x xy y x y y x        


