FUNCTIONS OF SEVERAL VARIABLES  
Recall: A function of one variable  is a rule, f,  that assigns to each number ,x, in the domain to one and only number ,y, in the range.
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Similarly, a  function of two variables  is a rule, f,  that assigns to each ordered pair (x,y), in the domain, of f to one and only one real number z  in the range of  f.

The domain of a function of two variables is a set  of ordered pairs (x,y).

  The domain is 
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  For instance, 
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The range will be a set of real numbers , denoted by  z, where f(x,y) = z.

The values of z(the dependent variables) in the range   depends on the independent variables, the elements (x,y) in the domain. 

Example A:  Here is a function two variables 
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Note: The value of z depends on (x,y)    Points are of the form (x,y,z). 
Example B:  Here is an application of a function of several variables.  Suppose a company sells three products : product A, product B, and product C.

Suppose the number of product A units produced and sold = x, each at a profit of $6/unit.  Thus, profit from product A = 6x.

Suppose the number of product B units produced and sold = y, each at a profit of $5/unit.  Thus, profit from product B = 5y.

Suppose the number of product C units produced and sold = z each at a profit of $4/unit.  Thus, profit from product C = 4z.

So the total profit is 

profit from product A +  profit from product B + profit from product C

This can be expressed by the profit function P(x,y,z)



Total Profit =P(x,y,z) = 6x + 5y + 4z

Example C:  Suppose 
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    Recall  
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Compute 
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              The corresponding point is  (    ,     ,      ).
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            The corresponding point is  (    ,     ,      ).
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         The corresponding point is  (    ,     ,      ).

Example D:  Let   
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Graph the points 
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  as points of the form (x,y,z)

on the xyz coordinate system.
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Notice  the xyz coordinate system contains three planes:

The xy-plane  ( z = 0) 

The yz-plane    ( x = 0 )

The xz-plane    ( y  = 0)

Example E:  Graph   
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    This will be a plane on the xyz coordinate system.

The best way to do this is the intercept method: set two of the variables equal to 0, solve for the third variable, and graph the point  (x,y,z).

We will do this three times and obtain three points in the form (x,y,z).

The points will be ( 0, 0,     ),  ( 0,     ,0 ),   and   (    , 0, 0  ).   
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Recall from Algebra,   x= 3 on the xy plane is a ______________  line passing through  the point (     ,   )  parallel to the __________  axis.  The line x= 3 has an _________   slope 
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Similarly,  x= 3 on the xyz coordinate system is a  plane   passing through  the point (  3 , 0, 0   )  parallel to the yz-plane

Recall from Algebra,   y = -1 on the xy plane is a ______________  line passing through  the point (     ,   )  parallel to the __________  axis.  The line y = -1   has a slope equal to _____.


Similarly,  y= -1 on the xyz coordinate system is a  plane   passing through  the point (    ,      ,    )  parallel to the ____   -plane.
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