

Problem 1

a)

Decision variables:
	
	xi = the amount of DVD drives produced at station i, where i=1,2,3,4,5.
	yi = 1, if machine i is used, 
	    = 0 otherwise, where i=1,2,3,4,5.


Objective function:

	Minimize Z = 62x1 + 68x2 + 72x3 + 78x4 + 85x5 
			+ 12,000y1 + 6,000y2 + 3,000y3 + 1,500y4 + 500y5


Constraints:

	x1 + x2 + x3 + x4 + x5 = 2500			(Total demand constraint)
	x1 <= 500y1					(Station 1 max production)
	x2 <= 600y2					(Station 2 max production)
	x3 <= 700y3					(Station 3 max production)
	x4 <= 450y4					(Station 4 max production)
	x5 <= 1000y5					(Station 5 max production)
	x1, x2, x3, x4, x5 = integer			(Integer constraint)
	y1, y2, y3, y4, y5 = binary			(Binary constraint)
	All variables >= 0				(Non-negativity constraint)




The corresponding Excel spreadsheet is on the next page of this assignment.

b)

	To minimize total costs, BradFord electronics should assemble 0 units at Station 1, 600 units at Station 2, 700 units at Station 3, 450 units at Station 4, and 750 units at Station 5.












Problem 2

a)

Decision variables:

	x1 = 1, if project 1 is selected, 0 otherwise.
	x2 = 1, if project 2 is selected, 0 otherwise.
	x3 = 1, if project 3 is selected, 0 otherwise.
	x4 = 1, if project 4 is selected, 0 otherwise.
	x5 = 1, if project 5 is selected, 0 otherwise.
	x6 = 1, if project 6 is selected, 0 otherwise.


Objective function:

	Maximize Z = 2,700x1 + 3,330x2 + 7,010x3 + 5,770x4 + 2,900x5 + 4,870x6


Constraints:

975x1 + 1200x2 + 2500x3 + 1550x4 + 1400x5 + 1900x6 <= 5800	(Year 1 capital requirement)
350x1 + 200x2 + 1200x3 + 1350x4 + 350x5 + 1900x6 <= 3500	(Year 2 capital requirement)
200x1 + 200x2 + 850x3 + 675x4 + 87.5x5 + 350x6 <= 1300		(Year 3 capital requirement)
100x1 + 200x2 + 400x3 + 337.5x4 + 21.875x5 + 350x6 <= 900	(Year 4 capital requirement)
50x1 + 200x2 + 400x3 + 168.75x4 +             + 350x6 <= 900		(Year 5 capital requirement)

x4 - x2 >= 0				        (If project 2 selected, project 4 must also be selected)
x1 + x5 <= 1					(If project 1 selected, project 5 cannot be selected)
x1, x2, x3, x4, x5, x6 = binary						(Binary constraint)
All variables >= 0							(Non-negativity constraint)


	The Excel spreadsheet containing the problem formulation and solution are found on the next page of this assignment.

b)

	According to Microsoft Excel's Solver solution, TOVI should invest in Projects 3, 5, and 6. Doing so will yield the highest net present value at the end of the five-year period.

	In total, TOVI outlays $12,059,375.00 in capital. Thus, there is $340,625 in leftover capital that will not be invested.
	Certain projects are being left out because the firm, TOVI, does not have enough capital to invest in every single project available. There is not enough capital to go around. Some projects do not offer a high enough return (in terms of NPV) for the amount of cash outlay required for the investment.

Problem 3

a)
Decision variables:

	x1 = the number of television ads to place
	x2 = the number of newspaper ads to place
	d1-   = underachievement of the advertising budget goal
	d1+  = overachievement of the advertising budget goal
	d2-   = underachievement of "at least 10 TV spots" goal
	d2+  = overachievement of the "at least 10 TV spots" goal
	d3-   = underachievement of the "at least 20 newspaper ads" goal
	d3+  = overachievement of the "at least 20 newspaper ads" goal
	d4-    = underachievement of the advertising reach goal
	d4+   = overachievement of the advertising reach goal

	Variables in blue are UNACCEPTABLE for the goals, and THESE are the variables included in the objective function.


Objective function:

	Minimize Z = 100d1+ +  75d2-  +  75d3-  +  0.0004d4-    

Constraints:

	5,000x1 + 2,000x2 + d1- - d1+ <= 120,000		(Advertising budget goal)
	x1 + d2- - d2+  >= 10					("At least 10 TV spots")
	x2 + d3- - d3+  >= 20					("At least 20 newspaper ads")
	300,000x1 + 150,000x2 + d4- - d4+  >= 9,000,000	(Advertising exposure goal)
	x1, x2 = integer					(Integer constraint)
	All di variables >= 0					(Deviational variables constraint)


	The Microsoft Excel spreadsheet corresponding to this problem is on the next page of this assignment:

b)

	Therefore, according to the Microsoft Excel Solver solution, Mr. Segal should place 10 television ads, and 35 newspaper ads. In total, 8,250,000 people will be exposed to the advertisements. This is because there are 35 newspaper ads with an average viewing by 150,000 people, and 10 television ads with an average viewing by 300,000 people. 

