Q1. Aggregate planning  refer to the following problem.
	
	PERIOD

	DEMAND
	1
	
	2
	
	3

	
	100
	
	160
	
	140

	CAPACITY
	
	
	
	
	

		Regular
	        70
	
	100
	
	100

		Overtime
	  20
	
	  20
	
	  20

		Subcontracting
	  10
	
	  10
	
	  10

	
	
	
	
	
	

	Production costs
	

		Regular time:
	$11

		Overtime:
	14

		Subcontracting:
	18

	Inventory carrying cost  per period
	3

	Backorder cost per period
	6





Fill the un-shadowed cells (with heavy boarder-lines)  in the following table. 































Q2. The goal of this system is to maximize profit. The weekly demand for P and Q are 110 units and 60 units, respectively. There are four resources, A, B, C and D, used by the production system to meet demand. These resources are shared among the various operations as shown in the figure. 

[image: ]
Resource A takes 15 minutes to process one unit of raw material RM1. That unit is next processed by resource C for 10 minutes before it is material is ultimately used to make one unit of product P. Resource A also processes raw material RM3 and this material is ultimately used to make one unit of product Q.  Resource D is an assembly operation that does the final operation for both products. To produce a unit of Q, resource D uses a unit of WIP from resource C and a unit of WIP from resource B, and takes 5 minutes to perform the assembly operation. When resource D assembles one unit of product P it also uses a purchased part costing $5 to complete the assembly operation. Other pertinent data are presented in the figure. In particular, it should be noted that each resource operates independently for 2,400 minutes each week, and that operating expenses, totaling $6,000, are incurred at the end of each week. Assume XP and XQ as the decision variables of this problem.

a) The Objective function of this problem is


b) Write all the constraints and show if we can satisfy the demand? How?  why?









 Given the following Sensitivity Report



c) Which constraint is the most valuable  to relax? Is it an external Constraint or an internal one? 






d) Based on the information given in the above table, how many units of product Q do you produce? 






e) Based on the information given in the above table, what is the value of the objective function produce based on the information given in the above table? ( Please be careful) 






1

image3.emf
Adjustable Cells

FinalReducedObjectiveAllowableAllowable

CellNameValueCostCoefficientIncreaseDecrease

$I$27Decision Variables XP1100451E+3029.29

$J$27Decision Variables XQ055102.555

Constraints

FinalShadowConstraintAllowableAllowable

CellNameValuePriceR.H. SideIncreaseDecrease

$K$20Constraint A202124001E+30378.57

$K$21Constraint B24001.5724008001300

$K$22Constraint C183624001E+30564.29

$K$23Constraint D128624001E+301114.29

$K$24Market 111029.2511031.1880

$K$25Market 20601E+3022.86


Microsoft_Office_Excel_Worksheet2.xlsx
ROP_SS

		Demand of a bulk material has an average of 																		1000		tons per day.

		Standard deviation of the daily demand is 																300		tons. 		Lead time is 				9		days. 

		Assuming that the management is willing to have a service level of 																								90%		.

		Safety stock is equal to																																								1152

		z						90%		1.28												SL		z														A) 		200		768												A)  768

		StdDevLTD						900														90%		1.28														B)		300		1152												B) 1152

		SS						1152														95%		1.65														C)		400		1536												C) 1536

		AveLTD						9000														99%		2.33														D)		500		1920												D) 1920

		ROP						10152																														E)				none of the above												E) none of the above







		Demand of a bulk material is equal to														1000		tons per day.						Lead time is 				9		days. 

		Standard deviation of the lead time is 														2		days.																		.

		Assuming that the management is willing to have a service level of 																								95%

		Safety stock is equal to																																								3300

		z						95%		1.65												SL		z														A) 		2		3300												A)  3300

		StdDevLTD						2000														90%		1.28														B)		3		4950												B) 4950

		SS						3300														95%		1.65														C)		4		6600												C) 6600

		AveLTD						9000														99%		2.33														D)		5		8250												D) 8250

		ROP						12300																														E)				none of the above												E) none of the above







		If the average deman during the lead timwe is																1000

		The standard deviation of demand during the lead time is																				200		.

		The reorder point at 								90%		service level is equal to 																														1256

		z						90%		1.28												SL		z														A)		90%		1256												A) 1256

		StdDevLTD						200														90%		1.28														B)		95%		1330												B) 1330

		SS						256														95%		1.65														C)		99%		1466												C) 1466

		AveLTD						1000														99%		2.33														D)		nothing		cannot be determined												D) cannot be determined

		ROP						1256																														E)				none of the above												E) none of the above







































































LP

		Cons1		2		4		12.0000000002		<=		12

		Cons2		3		2		10.0000000001		<=		10

		ObjFunc		3		5		16.0000000002

				2		2





LP2

		Colombian		2		1

		Dominican		1		2





Sensitivity Analysis

				Desk		Chair		Table

		Machine 1		2		2				18		<=		20

		Machine 2				1		2		30		<=		30

		Assembly		3		2		1		42		<=		42

				1		1		1		24

				9		0		15



						Final		Reduced		Objective		Allowable		Allowable

		Cell		Name		Value		Cost		Coefficient		Increase		Decrease

		$B$7		Desk		9		0		1		2		0

		$C$7		Chair		0		0		1		0		1E+30

		$D$7		Table		15		0		1		1E+30		0





						Final		Shadow		Constraint		Allowable		Allowable

		Cell		Name		Value		Price		R.H. Side		Increase		Decrease

		$E$3		Machine 1		18		0		20		1E+30		2

		$E$4		Machine 2		30		0.3333333333		30		53.9999999999		6

		$E$5		Assembly		42		0.3333333333		42		3		27





Sensitivity Report 1

		Microsoft Excel 12.0 Sensitivity Report

		Worksheet: [FinalExam.xlsx]Sensitivity Analysis

		Report Created: 4/26/2011 5:04:09 PM

		Adjustable Cells

								Final		Reduced		Objective		Allowable		Allowable

				Cell		Name		Value		Cost		Coefficient		Increase		Decrease

				$B$7		Desk		9		0		1		2		0

				$C$7		Chair		0		0		1		0		1E+30

				$D$7		Table		15		0		1		1E+30		0

		Constraints

								Final		Shadow		Constraint		Allowable		Allowable

				Cell		Name		Value		Price		R.H. Side		Increase		Decrease

				$E$3		Machine 1		18		0		20		1E+30		2

				$E$4		Machine 2		30		0.3333333333		30		53.9999999999		6

				$E$5		Assembly		42		0.3333333333		42		3		27





Process1

		                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

		30		patients  per hour arrive at a hospital emergency room (ER). All patients first register through an initial registration process.																																																R (per hour)		I		T (Min)

		On average there are 						10		patients waiting in the R-Buffer in front of this process.																																								R-Bffer		30		10

		The registration process takes 										3		minutes. Patients are then examined by a triage nurse practitioner who will classify them as Simple-prescription or Hospital- admission.																																				Registration		30				3

		On average there are 						5		patients waiting in the T-Buffer in front of the triage process, and  the triage classification process takes																								3		 minutes.														T-Bufer		30		5

		On average, 				27		patients per hour are sent to the Simple-prescription process and the remainder to Hospital-admission. 																																										Triage Nurse		30				3

		On average, there are 								6.75		patients waiting in the Simple-prescription buffer (S-Buffer) in front of this process. 																																						H-Buffer				1

		A physician spends 						5		minutes on each patient in the Simple-prescription process.																																								Hospital-Admition						24

		On average, 				1		patient is waiting in the Hospital-admission buffer (H-Buffer). 																																										S-Bffer		27		6.75

		A physician spends 						24		minutes on each patient in the Hospital-admits process.																																								Simple Prescription		27				5

		In addition, on average, 								1		patient per hour after being examined for 										5		minutes in the Simple prescription process is rerouted to H-buffer to go to Hospital-admission process.

																						3

								30																				1



																						27.0



																																																				R (per hour)		I		T (Min)

				On average how many patients will be in the system?																29.6																														R-Bffer		30		10.00		20.00

																Rbuffer		30,10		a) 29.6				a) around 30																										Registration		30		1.50		3.00

																		45,10		b) 37.1				b) around 33																										T-Bufer		30		5.00		10.00

																		30,7		c) 27.6				c) around 27																										Triage Nurse		30		1.50		3.00

																		45,13		d) 35.1				d) around 36																										H-Buffer		4		1.00		15.00

																								e) none of the above																										Hospital-Admition		4		1.60		24.00

																																																		S-Bffer		27		6.75		15.00

																																																		Simple Prescription		27		2.25		5.00

				How long on average will a patient spend in the ER? 																59.2																																		29.6

																				a) 59.2				a) around 59

																				b) 49.5				b) around 44

																				c) 55.2				c) around 53

																				d) 46.8				d) around 48

																								e) none of the above														59.2		30		45

																																						10		59.2		43.5555555556

				How long on average will a patient with simple prescription spend in the ER?																				56.0														7		53.2		39.5555555556

																								a) 56		a) 56												13		65.2		47.5555555556

																								b) 46		b) around 41

																								c) 52		c) 52

																								d) 43.3		d) around 45

																										e) none of the above

				On average how long will a hospital admitted patient spend in the ER?																				75		3

																								95		1

																								80.0

																								a) 80		a) 80

																								b) 58.2		b) around 66

																								c) 76		c) 74

																								d) 55.5		d) around 70

																										e) none of the above





Process

		An insurance company processes 								10,000		claims per year.				Assume		50		weeks per year. 

		The average processing time is						4		weeks.

		40		percent of all the claims received are car insurance claimes,

		10		percent motercycle,		10		percent boat, and the reamining are house insurance calims.

		On average, there are, 				160		car, 		150		motorcycle, 				90		boat, and some house claims in process.

				What is the average number of calims that are in process?

																		a)720

																		b) 360

																		c) 800

																		d) 400

																		e)1000

				How long, on average, does it take to process a car insurance claim?

																						a) 1 week

																						b) 1.6 weeks

																						c) 2 weeks

																						d) 2.6 weeks

																						e) non of the above

				How long, on average, does it take to process a house insurance claim?

																						a) 4 weeks

																						b) 5 weeks

																						c) 8 weeks

																						d) 10 weeks

																						e) non of the above





WaitingLine

		A study-aid desk staffed by a graduate student has been established to answer students' questions and help in working problems in your SOM course.

		The desk is staffed				8		hours per day. The dean wants to know how the facility is working. 

		Statistics show that students arrive at a rate of														4		per hour following Poisson distribution.

		Assistance time has an average of 										10		Miutes and deviation of 								2		minutes.

				R=		4		/hr		Rp=		6		/hr		U=		0.67

				What percentage of time the graduate student is idle?																																				5		6		7		8		9

																								a) 66.6%														0.67		5		6		7		8		9

																								b) 33.3%

																								c) 83.3%

																								d) 75%

																								e) none of the above

				Calculate the average number of students in the waiting line.

																								a) approximately 1.4

																								b) approxomately 0.7

																								c) approximately 0.4

																								d) approximately 2

																								e) approximately 0.8

				If the average number of students in the waiting line is 0.7 (this may or may not be the correct answer in the previous part) 

				Calculate the average number of students in the system.

																								a) approximately 1.4

																								b) approximately 2.6

																								c) approximately 0.7

																								d) approximately 5

																								e) none of the above

				Calculate that average time in the system.

																								a) approximately 10 minutes

																								b) approximately 12 minutes

																								c) approximately 21 minutes

																								d) approximately 31 minutes

																								e) approximately 36 minutes





Answer Report 1

		Microsoft Excel 12.0 Answer Report

		Worksheet: [FinalExam.xlsx]TOC_1

		Report Created: 5/1/2011 2:46:00 PM

		Target Cell (Max)

				Cell		Name		Original Value		Final Value

				$K$26		Contribution		992.8571428574		992.8571428571

		Adjustable Cells

				Cell		Name		Original Value		Final Value

				$I$27		Decision Variables X1		110		110

				$J$27		Decision Variables X2		37.1428571429		37.1428571429

		Constraints

				Cell		Name		Cell Value		Formula		Status		Slack

				$K$20		Constraint A		2021.4285714286		$K$20<=$M$20		Not Binding		378.5714285714

				$K$21		Constraint B		2400		$K$21<=$M$21		Binding		0

				$K$22		Constraint C		1835.7142857143		$K$22<=$M$22		Not Binding		564.2857142857

				$K$23		Constraint D		1285.7142857143		$K$23<=$M$23		Not Binding		1114.2857142857

				$K$24		Market 1		110		$K$24<=$M$24		Binding		0

				$K$25		Market 2		37.1428571429		$K$25<=$M$25		Not Binding		22.8571428571





TOC_1

		The goal of this system is to maximize profit. The weekly demand for P and Q are 110 units and 60 units, respectively. 

		 There are four resources, A, B, C and D, used by the  the production system to meet demand. 

		These resources are shared among the various operations as shown in the figure. 

																		XP		XQ

		Constraint A																15		10		2021.4285714286		<=		2400

		Constraint B																10		35		2400		<=		2400

		Constraint C																15		5		1835.7142857143		<=		2400

		Constraint D																10		5		1285.7142857143		<=		2400

		Market 1																1				110		<=		110

		Market 2																		1		37.1428571429		<=		60

		Contribution																45		55		992.8571428571

		Decision Variables																110		37.1428571429





Sensitivity TOC_1

		Microsoft Excel 12.0 Sensitivity Report

		Worksheet: [FinalExam.xlsx]TOC_1

		Report Created: 5/1/2011 3:17:54 PM

		Adjustable Cells

								Final		Reduced		Objective		Allowable		Allowable

				Cell		Name		Value		Cost		Coefficient		Increase		Decrease

				$I$27		Decision Variables XP		110		0		45		1E+30		29.29

				$J$27		Decision Variables XQ				0		55.0000000001		102.5000000005		55.0000000001



		Constraints

								Final		Shadow		Constraint		Allowable		Allowable

				Cell		Name		Value		Price		R.H. Side		Increase		Decrease

				$K$20		Constraint A		2021				2400		1E+30		378.57

				$K$21		Constraint B		2400		1.57		2400		800.0000000001		1300

				$K$22		Constraint C		1836				2400		1E+30		564.29

				$K$23		Constraint D		1286				2400		1E+30		1114.29

				$K$24		Market 1		110		29.25		110		31.18		80

				$K$25		Market 2				0		60		1E+30		22.86

																				6985.5
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Sheet1

				Decision Table
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$100 / unit
60 units / week
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Time available at each work center: 2.400 minutes per week
Operating expenses per week: $6.000




