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Unconstrained Optimization Solve the following problem: max f (x, y ) x,y
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Unconstrained Optimization Solve the following problem: max f (x, y ) x,y



Solution: FOC: fx (x, y ) = 0



(1)



fy (x, y ) = 0



(2)



We can then solve for the optimal {x, y } from equation (1) and (2).
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Unconstrained Optimization Solve the following problem: max f (x, y ) x,y



Solution: FOC: fx (x, y ) = 0



(1)



fy (x, y ) = 0



(2)



We can then solve for the optimal {x, y } from equation (1) and (2). After you solve for the values of {x, y }, you should substitute them into SOC to make sure we are at the maximum instead of minimum: fxx (x, y ) < 0 and fxx (x, y )fyy (x, y ) > [fx,y (x, y )]2 . (ECON 442)
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Unconstrained Optimization Example: f (x, y ) = −x 2 − y 2 + xy + 3x FOC: −2x + y + 3 = 0



(3)



−2y + x = 0



(4)



From (4), we have x = 2y , substitute it into (3) gives 3y = 3. Hence y = 1 and x = 2. Last you can check SOC.
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Constrained Optimization Solve the following problem: max f (x, y ) subject to: x,y



g (x, y ) = 0
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Constrained Optimization Solve the following problem: max f (x, y ) subject to: x,y



g (x, y ) = 0



(5)



Solution: We introduce a new variable λ, called Lagrange multiplier, and set up the Lagrange function as follows: L = f (x, y ) + λg (x, y ). Next we can proceed with the usual FOC: fx (x, y ) + λgx (x, y ) = 0



(6)



fy (x, y ) + λgy (x, y ) = 0



(7)



We can then solve for the optimal {x, y } and the Lagrange multiplier λ from equation (5), (6) and (7). (ECON 442)
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Constrained Optimization Example: f (x, y ) = −x 2 − y 2 + 4xy and g (x, y ) = x + y − 2. Solution: L = −x 2 − y 2 + 4xy + λ(x + y − 2). FOC: −2x + 4y + λ = 0



(8)



−2y + 4x + λ = 0



(9)



We can get rid of λ from (8) and (9), −2x + 4y = −2y + 4x.



(10)



from which we have x = y , substitute it into the constraint gives x = y = 1. (ECON 442)
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