Name: ________________________

IE 312 Optimization
Midterm I
October 5, 2010

This exam is closed book, closed notes, and lasts for 50 minutes.  There are three questions worth a total of 100 points.  Remember to write your name on top of the exam.

1.	(35%) A company makes two products (widgets and gadgets) using two machines (A and B). Each unit of widgets that is produced requires 50 minutes processing time on Machine A and 30 minutes processing time on Machine B. Each unit of gadgets that is produced requires 24 minutes processing time on Machine A and 33 minutes processing time on Machine B.

At the start of the current week there are 30 units of widgets and 90 units of gadgets in stock. Available processing time on Machine A is forecast to be 40 hours and on Machine B is forecast to be 35 hours.
The demand for widgets in the current week is forecast to be 75 units and for gadgets is forecast to be 95 units. Company policy is to maximize the combined sum of the units of widgets and the units of gadgets in stock at the end of the week.

b.	(15%) Formulate this problem as a linear program (LP).





b.	(15%) Find the optimal solution graphically.

c.	(5%) Now assume that only 30 hours are available for Machine A. Show graphically (on the same graph if you like) what happens and the new optimal solution.

2.	(25%)	Consider the following LP:


(a) 
(10%) Starting at supposed you select x = (1,0) as your search direction for improving search. Is this a feasible direction? Is it an improving direction? Explain.


















(b) (15%) Now take one step in this direction. Is the new solution that you found a global optimum? Explain.



3.	(40%) A cargo plane has three compartments for storing cargo: front, center and rear. These compartments have the following limits on both weight and space:
	Compartment
	Weight capacity (tons)
	Space capacity (cubic meters)

	Front
	10
	6800

	Center
	16
	8700

	Rear
	8
	5300


Furthermore, the weight of the cargo in the respective compartments must be the same proportion of that compartment's weight capacity to maintain the balance of the plane. The following four cargoes are available for shipment on the next flight:
	Cargo
	Weight
	Volume
	Profit

	
	(tons)
	(cubic meters/ton)
	($/ton)

	C1
	18
	480
	310

	C2
	15
	650
	380

	C3
	23
	580
	350

	C4
	12
	390
	285


Any proportion of these cargoes can be accepted. The objective is to determine how much (if any) of each cargo C1, C2, C3 and C4 should be accepted and how to distribute each among the compartments so that the total profit for the flight is maximized. 
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