Constrained Maximization 
· In many decisions, there are constraints imposed that limit the options available to the decision maker.
· E.g. Minimizing cost while producing a given level of output.
· E.g. Maximizing output while utilizing a given level of inputs.
· E.g. Maximizing sales with a fixed advertising budget.
· Managers are faced with decision situations that involve limited choice alternatives.
· Managers are still expected to optimize while taking into account the constraints.
· The decision will be the best decision and it will also satisfy the constraint.
· If the constraint can be expressed as an equation, then it can be included in the optimization process in the following way:
· Solve the constraint for one of the independent variables
· Substitute that variable in the objective function that the firm wants to maximize or minimize.
· E.g. minimize TC = 3X2 + 6Y2 - XY


  subject to X + Y = 20.
· From the constraint X = 20 - Y.
· Substituting:

TC = 3(20 - Y)2 + 6Y2 - (20-Y)Y

TC = 1200 - 140Y + 10Y2 
· Minimize this objective function by taking derivatives:
· TC = 1200 - 140Y + 10Y2 
· dTC/dY = -140 + 20Y = 0 ( Y = 7
· Check the second derivative to see that this is a minimum:
· d2TC/dY2 = 20 (it is positive)
· Substitute for X: X = 20 - Y ( X = 13.
· TC = 3(13)2 + 6(7)2 - 3(7) = 710.
· The total cost of producing this combination is $710.
















































