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Problem 1
a) Chase Plan
Beg. Inv. In Jan = 3,000
Beg. Workforce = 50
	Month (h)
	Days
	Demand (d)
	Beg. Inv.
	Safety Stock
	End Inv.
	Req. Production
	Productivity
	Req. Employees
	Number Rounded up
	Available Employees
	Number Hired
	Number Fired

	Jan
	31
	5,000
	3,000
	500
	500
	2,500
	279
	8.96
	9
	50
	0
	41

	Feb
	28
	3,000
	500
	300
	300
	2,800
	252
	11.11
	12
	9
	3
	0

	Mar
	31
	2,000
	300
	200
	200
	1,900
	279
	6.81
	7
	12
	0
	5

	Apr
	30
	15,000
	200
	1,500
	1,500
	16,300
	270
	60.37
	61
	7
	54
	0

	May
	31
	25,000
	1,500
	2,500
	2,500
	26,000
	279
	93.19
	94
	61
	33
	0

	Jun
	30
	35,000
	2,500
	3,500
	3,500
	36,000
	270
	133.33
	134
	94
	40
	0

	Jul
	31
	45,000
	3,500
	4,500
	4,500
	46,000
	279
	164.87
	165
	134
	31
	0

	Aug
	31
	25,000
	4,500
	2,500
	2,500
	23,000
	279
	82.44
	83
	165
	0
	82

	Sep
	30
	5,000
	2,500
	500
	500
	3,000
	270
	11.11
	12
	83
	0
	71

	Oct
	31
	3,000
	500
	300
	300
	2,800
	279
	10.04
	11
	12
	0
	1

	Nov
	30
	3,000
	300
	300
	300
	3,000
	270
	11.11
	12
	11
	1
	0

	Dec
	31
	25,000
	300
	2,500
	2,500
	27,200
	279
	97.49
	98
	12
	86
	0

	
	
	
	
	Total:
	19,100
	190,500
	
	
	
	
	248
	200



Sample Calculations (Month January):
Req. Production = Demand + Safety Stock – Beg. Inv = 5,000 + 500 – 3,000 = 2,500
End Inv. = Beg. Inv. + Req. Production – Demand = 3,000 + 2,500 – 5,000 = 500
Productivity: unit/worker/moth = 9* number of days in the month = 9 * 31 = 279
Req. Employees = Req. Production / Productivity = 2,500 / 279 = 8.96

Total Cost = Production cost + Inventory cost + Hiring cost + Firing cost
                   = 190,500*100 + 19,100*10 +248*3,000 +200*6,000
                   = 21,185,000



b) Level Plan
Beg. Inv. In Jan = 3,000
Beg. Workforce = 50
Consistent Workforce = (190,500/365) / 9 =57.9909 = 58 (Rounded up)
	Month (h) 
	 Days 
	 Demand (d) 
	 Production
	 Beg. Inv. 
	 End Inv. 
	 Actual Inv. 
	 Sub. Cost 
	 Number Hired 
	 Number Fired 

	 Jan 
	        31 
	                5,000 
	                     16,182 
	          3,000 
	      14,182 
	           14,182 
	                        -   
	8
	0

	 Feb 
	        28 
	                3,000 
	                     14,616 
	       14,182 
	      25,798 
	           25,798 
	                        -   
	0
	0

	 Mar 
	        31 
	                2,000 
	                     16,182 
	       25,798 
	      39,980 
	           39,980 
	                        -   
	0
	0

	 Apr 
	        30 
	              15,000 
	                     15,660 
	       39,980 
	      40,640 
	           40,640 
	                        -   
	0
	0

	 May 
	        31 
	              25,000 
	                     16,182 
	       40,640 
	      31,822 
	           31,822 
	                        -   
	0
	0

	 Jun 
	        30 
	              35,000 
	                     15,660 
	       31,822 
	      12,482 
	           12,482 
	                        -   
	0
	0

	 Jul 
	        31 
	              45,000 
	                     16,182 
	       12,482 
	    (16,336)
	                     -   
	               16,336 
	0
	0

	 Aug 
	        31 
	              25,000 
	                     16,182 
	     (16,336)
	    (25,154)
	                     -   
	               25,154 
	0
	0

	 Sep 
	        30 
	                5,000 
	                     15,660 
	     (25,154)
	    (14,494)
	                     -   
	               14,494 
	0
	0

	 Oct 
	        31 
	                3,000 
	                     16,182 
	     (14,494)
	      (1,312)
	                     -   
	                 1,312 
	0
	0

	 Nov 
	        30 
	                3,000 
	                     15,660 
	       (1,312)
	      11,348 
	           11,348 
	                        -   
	0
	0

	 Dec 
	        31 
	              25,000 
	                     16,182 
	       11,348 
	         2,530 
	              2,530 
	                        -   
	0
	0

	 
	 
	 Total: 
	                   190,530 
	 
	 
	         178,782 
	               57,296 
	8
	0



Sample Calculations (Month January):
Productivity = 58*9*number of days in the month = 58*9*31=16,182
End Inventory = Beginning Inventory + Production – Demand = 3,000 + 16,182 – 5,000 = 14,182
Beginning Inventory of Month t = Ending Inventory of Month (t-1)

Total cost = Production cost + Inventory cost + Subcontracting cost + Hiring cost + Firing cost
                  = 190,530*100 + 178,782*10 + 57,296*150 + 8*3,000 +0
                 = 29,459,220


c) Which aggregate plan strategy would you recommend? Justify.
Since the total cost of the chase plan (21,185,000) is lower than the level plan (29,459,220), we will recommend the chase plan as a better choice for the company.


Problem 2
a) Level Strategy with workforce of 50 employees: 
Beg. Inv. In Mar = 0
Consistent Workforce = 50
	Month (h) 
	 Forecast 
	 Req. Pro (Rounded) 
	 Reg. Pro. 
	 OT Pro. 
	 Subcontracting 
	 Beg. Inv. 
	 End. Inv. 
	 Actual Inv. 
	 Back Order 

	 Mar 
	                    500 
	                                     513 
	              400 
	                80 
	                             33 
	                     -   
	                       13 
	                       13 
	0

	 Apr 
	                    440 
	                                     513 
	              400 
	                80 
	                             33 
	                    13 
	                       86 
	                       86 
	0

	 May 
	                    550 
	                                     513 
	              400 
	                80 
	                             33 
	                    86 
	                       49 
	                       49 
	0

	 Jun 
	                    600 
	                                     513 
	              400 
	                80 
	                             33 
	                    49 
	                     (38)
	                        -   
	38

	 Jul 
	                    600 
	                                     513 
	              400 
	                80 
	                             33 
	                 (38)
	                   (125)
	                        -   
	125

	 Aug 
	                    400 
	                                     513 
	              400 
	                80 
	                             33 
	               (125)
	                     (12)
	                        -   
	12

	 Sep 
	                    500 
	                                     512 
	              400 
	                80 
	                             32 
	                 (12)
	                        -   
	                        -   
	0

	 
	 Total: 
	                                 3,590 
	          2,800 
	             560 
	                           230 
	 
	 
	                     148 
	175



Sample Calculations (Month March):
Required Production = Total forecast / total number of the months 
                                      = 3590/7 
                                      = 512.86 =513 (rounded up)
Ending Inventory = Beginning Inventory + Required Production – Forecast Demand
                                = 0 + 513 – 500
                                = 13

Total cost = Regular production cost + Over Time production cost + Subcontracting cost + Inventory Holding cost + Back Order cost
                   = 2,800*480 + 560*720 + 230*840 + 148*75 + 175*150
                   = 1,977,750



b) & c) Mixed Strategy Plan that utilize on level of production for the first 5 months and another one for the remaining 2 months. (Subcontracting is not allowed.)
Beg. Inv. In Mar = 0
Production/ Employee/ month = 400/50 =8 units
	Month (h) 
	 Forecast 
	 EMPL 
	 Production 
	 Beg. Inv. 
	 End. Inv. 
	 WF Change 

	 Mar 
	                    500 
	                                       68 
	                  544 
	                 -   
	                             44 
	                            18 

	 Apr 
	                    440 
	                                       68 
	                  544 
	                44 
	                           148 
	                             -   

	 May 
	                    550 
	                                       68 
	                  544 
	             148 
	                           142 
	                             -   

	 Jun 
	                    600 
	                                       68 
	                  544 
	             142 
	                             86 
	                             -   

	 Jul 
	                    600 
	                                       68 
	                  544 
	                86 
	                             30 
	                             -   

	 Aug 
	                    400 
	                                       55 
	                  440 
	                30 
	                             70 
	                            (13)

	 Sep 
	                    500 
	                                       55 
	                  440 
	                70 
	                             10 
	                             -   

	 
	 Total: 
	 
	               3,600 
	 
	                           530 
	                              5 



Sample Calculations:
Req. Employees in the first 5 months = (Total Forecast Demand in the first 5 months/number of month) / 8    = ((500+440+550+600+600)/5) / 8 = 67.25 =68 (rounded up)
Req. Employees in the remaining 2 months = ((400+500-30)/2) / 8 = 54.375 = 55 (rounded up)
Production = EMPLE * 8

Total Cost = Production cost + Inventory Holding cost + Hiring cost + Firing cost
                   = 3,600*480 + 530*75 + 18*4000 + 13*3000
                   = 1,878,750

Firing cost + Hiring cost = 4000+3000 = 7000
1 Employee Building Inventory for 4 month, cost = 75*8*(1+2+3+4) = 6,000 <7000
                                                        For 5 month, cost = 75*8*(1+2+3+4+5) = 9,000 >7000

Therefore, we used the 5 months and 2 months split.


d) Among the above two plans, which plan has the lowest cost?
Mixed Strategy Plan has a cost at 1,855,710 that is lower than the level plan at 1,977,750.













Problem 3
a) Transportation tableau
Back Order Cost: $75
Data Cost
	COST
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Excess
	Capacity

	Beg. Inv.
	0
	75
	150
	225
	300
	375
	450
	 0
	0

	RT1
	480
	555
	630
	705
	780
	855
	930
	 0
	400

	 OT1 
	720
	795
	870
	945
	1020
	1095
	1170
	 0
	80

	 SubC1 
	840
	915
	990
	1065
	1140
	1215
	1290
	 0
	120

	RT2
	630
	480
	555
	630
	705
	780
	855
	 0
	400

	 OT2 
	870
	720
	795
	870
	945
	1020
	1095
	 0
	80

	 SubC2 
	990
	840
	915
	990
	1065
	1140
	1215
	 0
	120

	RT3
	9999
	630
	480
	555
	630
	705
	780
	 0
	400

	 OT3 
	9999
	870
	720
	795
	870
	945
	1020
	 0
	80

	 SubC3 
	9999
	990
	840
	915
	990
	1065
	1140
	 0
	120

	RT4
	9999
	9999
	630
	480
	555
	630
	705
	 0
	400

	 OT4 
	9999
	9999
	870
	720
	795
	870
	945
	 0
	80

	 SubC4 
	9999
	9999
	990
	840
	915
	990
	1065
	 0
	120

	RT5
	9999
	9999
	9999
	630
	480
	555
	630
	 0
	400

	 OT5 
	9999
	9999
	9999
	870
	720
	795
	870
	 0
	80

	 SubC5 
	9999
	9999
	9999
	990
	840
	915
	990
	 0
	120

	RT6
	9999
	9999
	9999
	9999
	630
	480
	555
	 0
	400

	 OT6 
	9999
	9999
	9999
	9999
	870
	720
	795
	 0
	80

	 SubC6 
	9999
	9999
	9999
	9999
	990
	840
	915
	 0
	120

	RT7
	9999
	9999
	9999
	9999
	9999
	630
	480
	 0
	400

	 OT7 
	9999
	9999
	9999
	9999
	9999
	870
	720
	 0
	80

	 SubC7 
	9999
	9999
	9999
	9999
	9999
	990
	840
	 0
	120

	Demand
	500
	440
	550
	600
	600
	400
	500
	610
	4200\4200









Feasible Cost
	COST
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Excess
	Capacity

	Beg. Inv.
	0
	0
	0
	0
	0
	0
	0
	0
	0

	RT1
	400
	0
	0
	0
	0
	0
	0
	0
	400

	 OT1 
	80
	0
	0
	0
	0
	0
	0
	0
	80

	 SubC1 
	20
	0
	0
	0
	0
	0
	0
	100
	120

	RT2
	0
	400
	0
	0
	0
	0
	0
	0
	400

	 OT2 
	0
	40
	40
	0
	0
	0
	0
	0
	80

	 SubC2 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	RT3
	0
	0
	400
	0
	0
	0
	0
	0
	400

	 OT3 
	0
	0
	80
	0
	0
	0
	0
	0
	80

	 SubC3 
	0
	0
	30
	0
	0
	0
	0
	90
	120

	RT4
	0
	0
	0
	400
	0
	0
	0
	0
	400

	 OT4 
	0
	0
	0
	80
	0
	0
	0
	0
	80

	 SubC4 
	0
	0
	0
	120
	0
	0
	0
	0
	120

	RT5
	0
	0
	0
	0
	400
	0
	0
	0
	400

	 OT5 
	0
	0
	0
	0
	80
	0
	0
	0
	80

	 SubC5 
	0
	0
	0
	0
	120
	0
	0
	0
	120

	RT6
	0
	0
	0
	0
	0
	400
	0
	0
	400

	 OT6 
	0
	0
	0
	0
	0
	0
	20
	60
	80

	 SubC6 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	RT7
	0
	0
	0
	0
	0
	0
	400
	0
	400

	 OT7 
	0
	0
	0
	0
	0
	0
	80
	0
	80

	 SubC7 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	Demand
	500
	440
	550
	600
	600
	400
	500
	610
	4200\4200



Feasible Cost = 1,952,100
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Optimal Cost
	COST
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Excess
	Capacity

	Beg. Inv.
	0
	0
	0
	0
	0
	0
	0
	0
	0

	RT1
	400
	0
	0
	0
	0
	0
	0
	0
	400

	 OT1 
	80
	0
	0
	0
	0
	0
	0
	0
	80

	 SubC1 
	20
	0
	0
	0
	0
	0
	0
	100
	120

	RT2
	0
	400
	0
	0
	0
	0
	0
	0
	400

	 OT2 
	0
	40
	40
	0
	0
	0
	0
	0
	80

	 SubC2 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	RT3
	0
	0
	400
	0
	0
	0
	0
	0
	400

	 OT3 
	0
	0
	80
	0
	0
	0
	0
	0
	80

	 SubC3 
	0
	0
	30
	0
	0
	0
	0
	90
	120

	RT4
	0
	0
	0
	400
	0
	0
	0
	0
	400

	 OT4 
	0
	0
	0
	80
	0
	0
	0
	0
	80

	 SubC4 
	0
	0
	0
	120
	0
	0
	0
	0
	120

	RT5
	0
	0
	0
	0
	400
	0
	0
	0
	400

	 OT5 
	0
	0
	0
	0
	80
	0
	0
	0
	80

	 SubC5 
	0
	0
	0
	0
	120
	0
	0
	0
	120

	RT6
	0
	0
	0
	0
	0
	400
	0
	0
	400

	 OT6 
	0
	0
	0
	0
	0
	0
	20
	60
	80

	 SubC6 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	RT7
	0
	0
	0
	0
	0
	0
	400
	0
	400

	 OT7 
	0
	0
	0
	0
	0
	0
	80
	0
	80

	 SubC7 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	Demand
	500
	440
	550
	600
	600
	400
	500
	610
	4200\4200



Optimal Cost = 1,952,100
Answer Report
Microsoft Excel 14.0 Answer Report						
Worksheet: [Assignment 2.xlsx]Sheet1						
Report Created: 6/11/2013 8:58:19 AM						
Result: Solver found a solution.  All Constraints and optimality conditions are satisfied.						
Solver Engine						
	Engine: Simplex LP					
	Solution Time: 0.187 Seconds.					
	Iterations: 148 Subproblems: 0					
Solver Options						
	Max Time Unlimited,  Iterations Unlimited, Precision 0.000001, Use Automatic Scaling					
	Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 5%, Assume NonNegative					
						
						
Objective Cell (Min)						
	Cell	Name	Original Value	Final Value		
	$C$54	Optimal Cost Apr	0	1952100		
						
						
Variable Cells						
	Cell	Name	Original Value	Final Value	Integer	
	$B$30	Beg. Inv. Mar	0	0	Contin	
	$C$30	Beg. Inv. Apr	0	0	Contin	
	$D$30	Beg. Inv. May	0	0	Contin	
	$E$30	Beg. Inv. Jun	0	0	Contin	
	$F$30	Beg. Inv. Jul	0	0	Contin	
	$G$30	Beg. Inv. Aug	0	0	Contin	
	$H$30	Beg. Inv. Sept	0	0	Contin	
	$I$30	Beg. Inv. Excess	0	0	Contin	
	$B$31	RT1 Mar	0	400	Contin	
	$C$31	RT1 Apr	0	0	Contin	
	$D$31	RT1 May	0	0	Contin	
	$E$31	RT1 Jun	0	0	Contin	
	$F$31	RT1 Jul	0	0	Contin	
	$G$31	RT1 Aug	0	0	Contin	
	$H$31	RT1 Sept	0	0	Contin	
	$I$31	RT1 Excess	0	0	Contin	
	$B$32	OT1 Mar	0	80	Contin	
	$C$32	OT1 Apr	0	0	Contin	
	$D$32	OT1 May	0	0	Contin	
	$E$32	OT1 Jun	0	0	Contin	
	$F$32	OT1 Jul	0	0	Contin	
	$G$32	OT1 Aug	0	0	Contin	
	$H$32	OT1 Sept	0	0	Contin	
	$I$32	OT1 Excess	0	0	Contin	
	$B$33	SubC1 Mar	0	20	Contin	
	$C$33	SubC1 Apr	0	0	Contin	
	$D$33	SubC1 May	0	0	Contin	
	$E$33	SubC1 Jun	0	0	Contin	
	$F$33	SubC1 Jul	0	0	Contin	
	$G$33	SubC1 Aug	0	0	Contin	
	$H$33	SubC1 Sept	0	0	Contin	
	$I$33	SubC1 Excess	0	100	Contin	
	$B$34	RT2 Mar	0	0	Contin	
	$C$34	RT2 Apr	0	400	Contin	
	$D$34	RT2 May	0	0	Contin	
	$E$34	RT2 Jun	0	0	Contin	
	$F$34	RT2 Jul	0	0	Contin	
	$G$34	RT2 Aug	0	0	Contin	
	$H$34	RT2 Sept	0	0	Contin	
	$I$34	RT2 Excess	0	0	Contin	
	$B$35	OT2 Mar	0	0	Contin	
	$C$35	OT2 Apr	0	40	Contin	
	$D$35	OT2 May	0	40	Contin	
	$E$35	OT2 Jun	0	0	Contin	
	$F$35	OT2 Jul	0	0	Contin	
	$G$35	OT2 Aug	0	0	Contin	
	$H$35	OT2 Sept	0	0	Contin	
	$I$35	OT2 Excess	0	0	Contin	
	$B$36	SubC2 Mar	0	0	Contin	
	$C$36	SubC2 Apr	0	0	Contin	
	$D$36	SubC2 May	0	0	Contin	
	$E$36	SubC2 Jun	0	0	Contin	
	$F$36	SubC2 Jul	0	0	Contin	
	$G$36	SubC2 Aug	0	0	Contin	
	$H$36	SubC2 Sept	0	0	Contin	
	$I$36	SubC2 Excess	0	120	Contin	
	$B$37	RT3 Mar	0	0	Contin	
	$C$37	RT3 Apr	0	0	Contin	
	$D$37	RT3 May	0	400	Contin	
	$E$37	RT3 Jun	0	0	Contin	
	$F$37	RT3 Jul	0	0	Contin	
	$G$37	RT3 Aug	0	0	Contin	
	$H$37	RT3 Sept	0	0	Contin	
	$I$37	RT3 Excess	0	0	Contin	
	$B$38	OT3 Mar	0	0	Contin	
	$C$38	OT3 Apr	0	0	Contin	
	$D$38	OT3 May	0	80	Contin	
	$E$38	OT3 Jun	0	0	Contin	
	$F$38	OT3 Jul	0	0	Contin	
	$G$38	OT3 Aug	0	0	Contin	
	$H$38	OT3 Sept	0	0	Contin	
	$I$38	OT3 Excess	0	0	Contin	
	$B$39	SubC3 Mar	0	0	Contin	
	$C$39	SubC3 Apr	0	0	Contin	
	$D$39	SubC3 May	0	30	Contin	
	$E$39	SubC3 Jun	0	0	Contin	
	$F$39	SubC3 Jul	0	0	Contin	
	$G$39	SubC3 Aug	0	0	Contin	
	$H$39	SubC3 Sept	0	0	Contin	
	$I$39	SubC3 Excess	0	90	Contin	
	$B$40	RT4 Mar	0	0	Contin	
	$C$40	RT4 Apr	0	0	Contin	
	$D$40	RT4 May	0	0	Contin	
	$E$40	RT4 Jun	0	400	Contin	
	$F$40	RT4 Jul	0	0	Contin	
	$G$40	RT4 Aug	0	0	Contin	
	$H$40	RT4 Sept	0	0	Contin	
	$I$40	RT4 Excess	0	0	Contin	
	$B$41	OT4 Mar	0	0	Contin	
	$C$41	OT4 Apr	0	0	Contin	
	$D$41	OT4 May	0	0	Contin	
	$E$41	OT4 Jun	0	80	Contin	
	$F$41	OT4 Jul	0	0	Contin	
	$G$41	OT4 Aug	0	0	Contin	
	$H$41	OT4 Sept	0	0	Contin	
	$I$41	OT4 Excess	0	0	Contin	
	$B$42	SubC4 Mar	0	0	Contin	
	$C$42	SubC4 Apr	0	0	Contin	
	$D$42	SubC4 May	0	0	Contin	
	$E$42	SubC4 Jun	0	120	Contin	
	$F$42	SubC4 Jul	0	0	Contin	
	$G$42	SubC4 Aug	0	0	Contin	
	$H$42	SubC4 Sept	0	0	Contin	
	$I$42	SubC4 Excess	0	0	Contin	
	$B$43	RT5 Mar	0	0	Contin	
	$C$43	RT5 Apr	0	0	Contin	
	$D$43	RT5 May	0	0	Contin	
	$E$43	RT5 Jun	0	0	Contin	
	$F$43	RT5 Jul	0	400	Contin	
	$G$43	RT5 Aug	0	0	Contin	
	$H$43	RT5 Sept	0	0	Contin	
	$I$43	RT5 Excess	0	0	Contin	
	$B$44	OT5 Mar	0	0	Contin	
	$C$44	OT5 Apr	0	0	Contin	
	$D$44	OT5 May	0	0	Contin	
	$E$44	OT5 Jun	0	0	Contin	
	$F$44	OT5 Jul	0	80	Contin	
	$G$44	OT5 Aug	0	0	Contin	
	$H$44	OT5 Sept	0	0	Contin	
	$I$44	OT5 Excess	0	0	Contin	
	$B$45	SubC5 Mar	0	0	Contin	
	$C$45	SubC5 Apr	0	0	Contin	
	$D$45	SubC5 May	0	0	Contin	
	$E$45	SubC5 Jun	0	0	Contin	
	$F$45	SubC5 Jul	0	120	Contin	
	$G$45	SubC5 Aug	0	0	Contin	
	$H$45	SubC5 Sept	0	0	Contin	
	$I$45	SubC5 Excess	0	0	Contin	
	$B$46	RT6 Mar	0	0	Contin	
	$C$46	RT6 Apr	0	0	Contin	
	$D$46	RT6 May	0	0	Contin	
	$E$46	RT6 Jun	0	0	Contin	
	$F$46	RT6 Jul	0	0	Contin	
	$G$46	RT6 Aug	0	400	Contin	
	$H$46	RT6 Sept	0	0	Contin	
	$I$46	RT6 Excess	0	0	Contin	
	$B$47	OT6 Mar	0	0	Contin	
	$C$47	OT6 Apr	0	0	Contin	
	$D$47	OT6 May	0	0	Contin	
	$E$47	OT6 Jun	0	0	Contin	
	$F$47	OT6 Jul	0	0	Contin	
	$G$47	OT6 Aug	0	0	Contin	
	$H$47	OT6 Sept	0	20	Contin	
	$I$47	OT6 Excess	0	60	Contin	
	$B$48	SubC6 Mar	0	0	Contin	
	$C$48	SubC6 Apr	0	0	Contin	
	$D$48	SubC6 May	0	0	Contin	
	$E$48	SubC6 Jun	0	0	Contin	
	$F$48	SubC6 Jul	0	0	Contin	
	$G$48	SubC6 Aug	0	0	Contin	
	$H$48	SubC6 Sept	0	0	Contin	
	$I$48	SubC6 Excess	0	120	Contin	
	$B$49	RT7 Mar	0	0	Contin	
	$C$49	RT7 Apr	0	0	Contin	
	$D$49	RT7 May	0	0	Contin	
	$E$49	RT7 Jun	0	0	Contin	
	$F$49	RT7 Jul	0	0	Contin	
	$G$49	RT7 Aug	0	0	Contin	
	$H$49	RT7 Sept	0	400	Contin	
	$I$49	RT7 Excess	0	0	Contin	
	$B$50	OT7 Mar	0	0	Contin	
	$C$50	OT7 Apr	0	0	Contin	
	$D$50	OT7 May	0	0	Contin	
	$E$50	OT7 Jun	0	0	Contin	
	$F$50	OT7 Jul	0	0	Contin	
	$G$50	OT7 Aug	0	0	Contin	
	$H$50	OT7 Sept	0	80	Contin	
	$I$50	OT7 Excess	0	0	Contin	
	$B$51	SubC7 Mar	0	0	Contin	
	$C$51	SubC7 Apr	0	0	Contin	
	$D$51	SubC7 May	0	0	Contin	
	$E$51	SubC7 Jun	0	0	Contin	
	$F$51	SubC7 Jul	0	0	Contin	
	$G$51	SubC7 Aug	0	0	Contin	
	$H$51	SubC7 Sept	0	0	Contin	
	$I$51	SubC7 Excess	0	120	Contin	
						
						
Constraints						
	Cell	Name	Cell Value	Formula	Status	Slack
	$B$52	Demand Mar	500	$B$52=$B$25	Binding	0
	$C$52	Demand Apr	440	$C$52=$C$25	Binding	0
	$D$52	Demand May	550	$D$52=$D$25	Binding	0
	$E$52	Demand Jun	600	$E$52=$E$25	Binding	0
	$F$52	Demand Jul	600	$F$52=$F$25	Binding	0
	$G$52	Demand Aug	400	$G$52=$G$25	Binding	0
	$H$52	Demand Sept	500	$H$52=$H$25	Binding	0
	$I$52	Demand Excess	610	$I$52=$I$25	Binding	0
	$J$30	Beg. Inv. Capacity	0	$J$30<=$J$3	Binding	0
	$J$31	RT1 Capacity	400	$J$31<=$J$4	Binding	0
	$J$32	OT1 Capacity	80	$J$32<=$J$5	Binding	0
	$J$33	SubC1 Capacity	120	$J$33<=$J$6	Binding	0
	$J$34	RT2 Capacity	400	$J$34<=$J$7	Binding	0
	$J$35	OT2 Capacity	80	$J$35<=$J$8	Binding	0
	$J$36	SubC2 Capacity	120	$J$36<=$J$9	Binding	0
	$J$37	RT3 Capacity	400	$J$37<=$J$10	Binding	0
	$J$38	OT3 Capacity	80	$J$38<=$J$11	Binding	0
	$J$39	SubC3 Capacity	120	$J$39<=$J$12	Binding	0
	$J$40	RT4 Capacity	400	$J$40<=$J$13	Binding	0
	$J$41	OT4 Capacity	80	$J$41<=$J$14	Binding	0
	$J$42	SubC4 Capacity	120	$J$42<=$J$15	Binding	0
	$J$43	RT5 Capacity	400	$J$43<=$J$16	Binding	0
	$J$44	OT5 Capacity	80	$J$44<=$J$17	Binding	0
	$J$45	SubC5 Capacity	120	$J$45<=$J$18	Binding	0
	$J$46	RT6 Capacity	400	$J$46<=$J$19	Binding	0
	$J$47	OT6 Capacity	80	$J$47<=$J$20	Binding	0
	$J$48	SubC6 Capacity	120	$J$48<=$J$21	Binding	0
	$J$49	RT7 Capacity	400	$J$49<=$J$22	Binding	0
	$J$50	OT7 Capacity	80	$J$50<=$J$23	Binding	0
	$J$51	SubC7 Capacity	120	$J$51<=$J$24	Binding	0










b) Which method gives the smallest total cost? Is this comparison appropriate?
Level Strategy = 1,977,750
Mixed Strategy = 1,878,750
Transportation Tableau, Optimal Cost = 1,952,100
The Mixed Strategy provided a smallest total cost among the three different aggregate plans.


c) What would be the new cost if initial inventory was 50 units instead of 0 units? How much would be difference?
Level Plan
	Month (h) 
	 Forecast 
	 Req. Pro (Rounded) 
	 Reg. Pro. 
	 OT Pro. 
	 Subcontracting 
	 Beg. Inv. 
	 End Inv. 
	 Actual Inv. 
	 Back Order 

	 Mar 
	                    500 
	                                     506 
	              400 
	                80 
	                             26 
	                    50 
	                       56 
	                       56 
	0

	 Apr 
	                    440 
	                                     506 
	              400 
	                80 
	                             26 
	                    56 
	                     122 
	                     122 
	0

	 May 
	                    550 
	                                     506 
	              400 
	                80 
	                             26 
	                 122 
	                       78 
	                       78 
	0

	 Jun 
	                    600 
	                                     506 
	              400 
	                80 
	                             26 
	                    78 
	                     (16)
	                        -   
	16

	 Jul 
	                    600 
	                                     506 
	              400 
	                80 
	                             26 
	                 (16)
	                   (110)
	                        -   
	110

	 Aug 
	                    400 
	                                     506 
	              400 
	                80 
	                             26 
	               (110)
	                       (4)
	                        -   
	4

	 Sep 
	                    500 
	                                     504 
	              400 
	                80 
	                             24 
	                    (4)
	                        -   
	                        -   
	0

	 
	 Total: 
	                                 3,540 
	          2,800 
	             560 
	                           180 
	 
	 
	                     256 
	130



Total Cost = 2,800*480 + 560*720 + 180*840 + 256*75 + 130*150 = 1,937,100
With BI=0, Total cost of Level Strategy = 1,977,750
Differences: 1,937,100 – 1,977,750 = -40,650




Mixed Strategy 
	Month (h) 
	 Forecast 
	 EMPL 
	 Production 
	 Beg. Inv. 
	 End. Inv. 
	 WF Change 

	 Mar 
	                    500 
	                                       66 
	                  528 
	                50 
	                             78 
	                            16 

	 Apr 
	                    440 
	                                       66 
	                  528 
	                78 
	                           166 
	                             -   

	 May 
	                    550 
	                                       66 
	                  528 
	             166 
	                           144 
	                             -   

	 Jun 
	                    600 
	                                       66 
	                  528 
	             144 
	                             72 
	                             -   

	 Jul 
	                    600 
	                                       66 
	                  528 
	                72 
	                              -   
	                             -   

	 Aug 
	                    400 
	                                       57 
	                  456 
	                 -   
	                             56 
	                            (9)

	 Sep 
	                    500 
	                                       57 
	                  456 
	                56 
	                             12 
	                             -   

	 
	 Total: 
	 
	               3,552 
	 
	                           528 
	                              7 



Total Cost = 3,552*480+ 528*75 + 16*4,000 + 9*3,000 = 1,835,560
With BI=0, Total cost of Mixed Strategy = 1,878,750
Differences: 1,835,560 - 1,878,750 = -43,190

Transportation Tableau
	COST
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Excess
	Capacity

	Beg. Inv.
	50
	0
	0
	0
	0
	0
	0
	0
	50

	RT1
	400
	0
	0
	0
	0
	0
	0
	0
	400

	 OT1 
	50
	0
	0
	0
	0
	0
	0
	30
	80

	 SubC1 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	RT2
	0
	400
	0
	0
	0
	0
	0
	0
	400

	 OT2 
	0
	40
	40
	0
	0
	0
	0
	0
	80

	 SubC2 
	0
	0
	0
	0
	0
	0
	0
	70
	70

	RT3
	0
	0
	400
	0
	0
	0
	0
	0
	400

	 OT3 
	0
	0
	80
	0
	0
	0
	0
	0
	80

	 SubC3 
	0
	0
	30
	0
	0
	0
	0
	90
	120

	RT4
	0
	0
	0
	400
	0
	0
	0
	0
	400

	 OT4 
	0
	0
	0
	80
	0
	0
	0
	0
	80

	 SubC4 
	0
	0
	0
	120
	0
	0
	0
	0
	120

	RT5
	0
	0
	0
	0
	400
	0
	0
	0
	400

	 OT5 
	0
	0
	0
	0
	80
	0
	0
	0
	80

	 SubC5 
	0
	0
	0
	0
	120
	0
	0
	0
	120

	RT6
	0
	0
	0
	0
	0
	400
	0
	0
	400

	 OT6 
	0
	0
	0
	0
	0
	0
	20
	60
	80

	 SubC6 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	RT7
	0
	0
	0
	0
	0
	0
	400
	0
	400

	 OT7 
	0
	0
	0
	0
	0
	0
	80
	0
	80

	 SubC7 
	0
	0
	0
	0
	0
	0
	0
	120
	120

	Demand
	500
	440
	550
	600
	600
	400
	500
	610
	4200\4200

	
Optimal Cost
	= 1,913,700


With BI=0, Optimal Cost = 1,952,100
Differences: 1,913,700 - 1,952,100 = -38,400















Problem 4
a) Develop an aggregate production plan using transportation tableau approach.
Data Cost
	COST
	May
	Jun
	Jul
	Aug
	Excess
	Capacity

	Beg. Inv.
	0
	50
	100
	150
	 0
	250

	RT1
	500
	550
	600
	650
	 0
	1200

	 OT1 
	650
	700
	750
	800
	 0
	500

	 SubC1 
	750
	800
	850
	900
	 0
	10000

	RT2
	9999
	500
	550
	600
	 0
	1200

	 OT2 
	9999
	650
	700
	750
	 0
	500

	 SubC2 
	9999
	750
	800
	850
	 0
	10000

	RT3
	9999
	9999
	500
	550
	 0
	1200

	 OT3 
	9999
	9999
	650
	700
	 0
	500

	 SubC3 
	9999
	9999
	750
	800
	 0
	10000

	RT4
	9999
	9999
	9999
	500
	 0
	1200

	 OT4 
	9999
	9999
	9999
	650
	 0
	500

	 SubC4 
	9999
	9999
	9999
	750
	 0
	10000

	Demand
	1200
	1600
	2400
	2200
	39650
	47050\40750

	 Total SubCs 
	 
	 
	700



Feasible Cost
	COST
	May
	Jun
	Jul
	Aug
	Excess
	Capacity

	Beg. Inv.
	250
	0
	0
	0
	0
	250

	RT1
	950
	250
	0
	0
	0
	1200

	 OT1 
	0
	0
	350
	0
	150
	500

	 SubC1 
	0
	0
	0
	0
	10000
	10000

	RT2
	0
	1200
	0
	0
	0
	1200

	 OT2 
	0
	150
	350
	0
	0
	500

	 SubC2 
	0
	0
	0
	0
	10000
	10000

	RT3
	0
	0
	1200
	0
	0
	1200

	 OT3 
	0
	0
	500
	0
	0
	500

	 SubC3 
	0
	0
	0
	0
	10000
	10000

	RT4
	0
	0
	0
	1200
	0
	1200

	 OT4 
	0
	0
	0
	500
	0
	500

	 SubC4 
	0
	0
	0
	500
	9500
	10000

	Demand
	1200
	1600
	2400
	2200
	39650
	47050\47050

	 Total SubCs 
	500
	200
	700


Feasible cost = Total Regular Production cost + Total Over Time Production cost + Total Subcontracting cost = 4,042,500


Optimal Cost
	COST
	May
	Jun
	Jul
	Aug
	Excess
	Capacity

	Beg. Inv.
	0
	250
	0
	0
	0
	250

	RT1
	1200
	0
	0
	0
	0
	1200

	 OT1 
	0
	350
	0
	0
	150
	500

	 SubC1 
	0
	0
	0
	0
	10000
	10000

	RT2
	0
	1000
	200
	0
	0
	1200

	 OT2 
	0
	0
	500
	0
	0
	500

	 SubC2 
	0
	0
	0
	0
	10000
	10000

	RT3
	0
	0
	1200
	0
	0
	1200

	 OT3 
	0
	0
	500
	0
	0
	500

	 SubC3 
	0
	0
	0
	0
	10000
	10000

	RT4
	0
	0
	0
	1200
	0
	1200

	 OT4 
	0
	0
	0
	500
	0
	500

	 SubC4 
	0
	0
	0
	500
	9500
	10000

	Demand
	1200
	1600
	2400
	2200
	39650
	47050\47050

	 Total SubCs 
	 500
	 200
	700



Optimal Cost = 4,042,500
Answer report:
Microsoft Excel 14.0 Answer Report						
Worksheet: [Assignment 2.xlsx]Sheet1						
Report Created: 6/11/2013 10:21:31 AM						
Result: Solver found a solution.  All Constraints and optimality conditions are satisfied.						
Solver Engine						
	Engine: Simplex LP					
	Solution Time: 0.047 Seconds.					
	Iterations: 56 Subproblems: 0					
Solver Options						
	Max Time Unlimited,  Iterations Unlimited, Precision 0.000001, Use Automatic Scaling					
	Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 5%, Assume NonNegative					
						
						
Objective Cell (Min)						
	Cell	Name	Original Value	Final Value		
	$D$38	Optimal cost Jul	4057500	4042500		
						
						
Variable Cells						
	Cell	Name	Original Value	Final Value	Integer	
	$B$22	Beg. Inv. May	250	0	Contin	
	$C$22	Beg. Inv. Jun	0	250	Contin	
	$D$22	Beg. Inv. Jul	0	0	Contin	
	$E$22	Beg. Inv. Aug	0	0	Contin	
	$F$22	Beg. Inv. Excess	0	0	Contin	
	$B$23	RT1 May	750	1200	Contin	
	$C$23	RT1 Jun	450	0	Contin	
	$D$23	RT1 Jul	0	0	Contin	
	$E$23	RT1 Aug	0	0	Contin	
	$F$23	RT1 Excess	0	0	Contin	
	$B$24	OT1 May	200	0	Contin	
	$C$24	OT1 Jun	0	350	Contin	
	$D$24	OT1 Jul	0	0	Contin	
	$E$24	OT1 Aug	0	0	Contin	
	$F$24	OT1 Excess	300	150	Contin	
	$B$25	SubC1 May	0	0	Contin	
	$C$25	SubC1 Jun	0	0	Contin	
	$D$25	SubC1 Jul	150	0	Contin	
	$E$25	SubC1 Aug	0	0	Contin	
	$F$25	SubC1 Excess	9850	10000	Contin	
	$B$26	RT2 May	0	0	Contin	
	$C$26	RT2 Jun	650	1000	Contin	
	$D$26	RT2 Jul	550	200	Contin	
	$E$26	RT2 Aug	0	0	Contin	
	$F$26	RT2 Excess	0	0	Contin	
	$B$27	OT2 May	0	0	Contin	
	$C$27	OT2 Jun	500	0	Contin	
	$D$27	OT2 Jul	0	500	Contin	
	$E$27	OT2 Aug	0	0	Contin	
	$F$27	OT2 Excess	0	0	Contin	
	$B$28	SubC2 May	0	0	Contin	
	$C$28	SubC2 Jun	0	0	Contin	
	$D$28	SubC2 Jul	0	0	Contin	
	$E$28	SubC2 Aug	0	0	Contin	
	$F$28	SubC2 Excess	10000	10000	Contin	
	$B$29	RT3 May	0	0	Contin	
	$C$29	RT3 Jun	0	0	Contin	
	$D$29	RT3 Jul	1200	1200	Contin	
	$E$29	RT3 Aug	0	0	Contin	
	$F$29	RT3 Excess	0	0	Contin	
	$B$30	OT3 May	0	0	Contin	
	$C$30	OT3 Jun	0	0	Contin	
	$D$30	OT3 Jul	500	500	Contin	
	$E$30	OT3 Aug	0	0	Contin	
	$F$30	OT3 Excess	0	0	Contin	
	$B$31	SubC3 May	0	0	Contin	
	$C$31	SubC3 Jun	0	0	Contin	
	$D$31	SubC3 Jul	0	0	Contin	
	$E$31	SubC3 Aug	0	0	Contin	
	$F$31	SubC3 Excess	10000	10000	Contin	
	$B$32	RT4 May	0	0	Contin	
	$C$32	RT4 Jun	0	0	Contin	
	$D$32	RT4 Jul	0	0	Contin	
	$E$32	RT4 Aug	1200	1200	Contin	
	$F$32	RT4 Excess	0	0	Contin	
	$B$33	OT4 May	0	0	Contin	
	$C$33	OT4 Jun	0	0	Contin	
	$D$33	OT4 Jul	0	0	Contin	
	$E$33	OT4 Aug	500	500	Contin	
	$F$33	OT4 Excess	0	0	Contin	
	$B$34	SubC4 May	0	0	Contin	
	$C$34	SubC4 Jun	0	0	Contin	
	$D$34	SubC4 Jul	0	0	Contin	
	$E$34	SubC4 Aug	500	500	Contin	
	$F$34	SubC4 Excess	9500	9500	Contin	
						
						
Constraints						
	Cell	Name	Cell Value	Formula	Status	Slack
	$B$35	Demand May	1200	$B$35=$B$16	Binding	0
	$C$35	Demand Jun	1600	$C$35=$C$16	Binding	0
	$D$35	Demand Jul	2400	$D$35=$D$16	Binding	0
	$E$35	Demand Aug	2200	$E$35=$E$16	Binding	0
	$F$35	Demand Excess	39650	$F$35=$F$16	Binding	0
	$G$22	Beg. Inv. Capacity	250	$G$22<=$G$3	Binding	0
	$G$23	RT1 Capacity	1200	$G$23<=$G$4	Binding	0
	$G$24	OT1 Capacity	500	$G$24<=$G$5	Binding	0
	$G$25	SubC1 Capacity	10000	$G$25<=$G$6	Binding	0
	$G$26	RT2 Capacity	1200	$G$26<=$G$7	Binding	0
	$G$27	OT2 Capacity	500	$G$27<=$G$8	Binding	0
	$G$28	SubC2 Capacity	10000	$G$28<=$G$9	Binding	0
	$G$29	RT3 Capacity	1200	$G$29<=$G$10	Binding	0
	$G$30	OT3 Capacity	500	$G$30<=$G$11	Binding	0
	$G$31	SubC3 Capacity	10000	$G$31<=$G$12	Binding	0
	$G$32	RT4 Capacity	1200	$G$32<=$G$13	Binding	0
	$G$33	OT4 Capacity	500	$G$33<=$G$14	Binding	0
	$G$34	SubC4 Capacity	10000	$G$34<=$G$15	Binding	0
	$G$36	Total SubCs 47050\47050	500	$G$36<=$G$17	Not Binding	200











b. Use linear programming approach to minimize the total cost. 
Let Xi be the number of ACs produces in Regular Production time in month i
Let Yi be the number of ACs produces in Over Time Production time in month i
Let Zi be the number of ACs purchased by Subcontracting in month i
Let Ei be the number of ACs in stock at the end of month i
I = 1, 2, 3, 4.

Minimize:
Total cost = 500(X1+X2+X3+X4) + 650(Y1+Y2+Y3+Y4) + 750(Z1+Z2+Z3+Z4) +50(E1+E2+E3+E4)

Subject to:
(Regular Time production capacity constraints) :
X11200
X21200
X31200
X41200
(Over Time production capacity constraints) :
Y1500
Y2500
Y3500
Y4500
(Subcontracting limit constraints) :
Z1+Z2+Z3+Z4  700
(Demand Constraints) :
X1+Y1+Z1+250 = 1200+S1
X2+Y2+Z2+S1 = 1600+S2
X3+Y3+Z3+S2 = 2400+S3
X4+Y4+Z4+S3 = 2200+S4

Excel Table
	 
	X1
	X2
	X3
	X4
	Y1
	Y2
	Y3
	Y4
	Z1
	Z2
	Z3
	Z4
	S1
	S2
	S3
	S4
	 
	 
	 

	Solution
	1200
	1200
	1200
	1200
	150
	500
	500
	500
	0
	0
	200
	500
	400
	500
	0
	0
	 
	 
	 

	Cost
	500
	500
	500
	500
	650
	650
	650
	650
	750
	750
	750
	750
	50
	50
	50
	50
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	LFS
	 
	RHS

	Constrain X1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1200
	≤
	1200

	Constrain X2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1200
	≤
	1200

	Constrain X3
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1200
	≤
	1200

	Constrain X4
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1200
	≤
	1200

	Contrain Y1
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	150
	≤
	500

	Contrain Y2
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	500
	≤
	500

	Contrain Y3
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	500
	≤
	500

	Contrain Y4
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	500
	≤
	500

	SubC Constraint
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	1
	1
	 
	 
	 
	 
	700
	≤
	700

	Demand 1
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	-1
	 
	 
	 
	950
	=
	950

	Demand 2
	 
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	1
	-1
	 
	 
	1600
	=
	1600

	Demand 3
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	1
	-1
	 
	2400
	=
	2400

	Demand 4
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	1
	-1
	2200
	=
	2200



Total Cost = 4,042,500

Answer Report
Microsoft Excel 14.0 Answer Report						
Worksheet: [Assignment 2.xlsx]Sheet3						
Report Created: 6/11/2013 10:51:42 AM						
Result: Solver found a solution.  All Constraints and optimality conditions are satisfied.						
Solver Engine						
	Engine: Simplex LP					
	Solution Time: 0.015 Seconds.					
	Iterations: 13 Subproblems: 0					
Solver Options						
	Max Time Unlimited,  Iterations Unlimited, Precision 0.000001					
	Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 5%, Assume NonNegative					
						
						
Objective Cell (Min)						
	Cell	Name	Original Value	Final Value		
	$H$21	Total cosst Y3	0	4042500		
						
						
Variable Cells						
	Cell	Name	Original Value	Final Value	Integer	
	$B$2	Solution X1	0	1200	Integer	
	$C$2	Solution X2	0	1200	Integer	
	$D$2	Solution X3	0	1200	Integer	
	$E$2	Solution X4	0	1200	Integer	
	$F$2	Solution Y1	0	150	Integer	
	$G$2	Solution Y2	0	500	Integer	
	$H$2	Solution Y3	0	500	Integer	
	$I$2	Solution Y4	0	500	Integer	
	$J$2	Solution Z1	0	0	Integer	
	$K$2	Solution Z2	0	0	Integer	
	$L$2	Solution Z3	0	200	Integer	
	$M$2	Solution Z4	0	500	Integer	
	$N$2	Solution S1	0	400	Integer	
	$O$2	Solution S2	0	500	Integer	
	$P$2	Solution S3	0	0	Integer	
	$Q$2	Solution S4	0	0	Integer	
						
						
Constraints						
	Cell	Name	Cell Value	Formula	Status	Slack
	$R$14	Demand 1 LFS	950	$R$14=$T$14	Binding	0
	$R$15	Demand 2 LFS	1600	$R$15=$T$15	Binding	0
	$R$16	Demand 3 LFS	2400	$R$16=$T$16	Binding	0
	$R$17	Demand 4 LFS	2200	$R$17=$T$17	Binding	0
	$R$5	Constrain X1 LFS	1200	$R$5<=$T$5	Binding	0
	$R$6	Constrain X2 LFS	1200	$R$6<=$T$6	Binding	0
	$R$7	Constrain X3 LFS	1200	$R$7<=$T$7	Binding	0
	$R$8	Constrain X4 LFS	1200	$R$8<=$T$8	Binding	0
	$R$9	Contrain Y1 LFS	150	$R$9<=$T$9	Not Binding	350
	$R$10	Contrain Y2 LFS	500	$R$10<=$T$10	Binding	0
	$R$11	Contrain Y3 LFS	500	$R$11<=$T$11	Binding	0
	$R$12	Contrain Y4 LFS	500	$R$12<=$T$12	Binding	0
	$R$13	SubC Constraint LFS	700	$R$13<=$T$13	Binding	0
	$B$2:$Q$2=Integer					





C) State the corresponding optimal aggregate production plan and its total costs?
 The linear programming approach required the company to:
Produce 1,200 units of ACs in Regular Production time in every month during the four months;
Produce 150 units of ACs in Over Time Production time in month one and 500 units in the rest three months;
Purchase subcontracting ACs at 200 units in month three and 500 units in month four.

The total cost will be 4,042,500.
