
Constrained Optimization 

Example
Maximize  2 2( , ) 10f x y x y     subject to  1.x y 

The absolute maximum of  2 2( , ) 10f x y x y     is at (0,0)  and equals to (0,0) 10f  . But 
what about the maximum along the line  1x y  ?

The maximum then is  (1/ 2,1/ 2) 10 0.25 0.25 9.5.f    
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So a solution of the constrained optimization problem 

we must seek among solutions                           of the system of 
equations 

where 

is the Lagrangin function.

Back to our 

Example
Maximize  2 2( , ) 10f x y x y     subject to  1.x y 

Note that these conditions are just necessary conditions for constrained maximization.
If we want to minimize  f  instead of maximization, the same conditions are necessary too.
There exist more subtle second order sufficient conditions.





> with(Student[MultivariateCalculus]):
> LagrangeMultipliers(4*x,[x^2+y^2-1],[x,y],output=detailed);

Constrained Optimization

Economical example

Constrained optimization problem:

maximize  N(x,y) = 4xy – 8x  subject to  x + y = 60 000.

Good lack!
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