Linear programming and capacity planning
Exercise 1. A pottery produces jugs and plates. To produce one jug he needs 1 kg clay and has to wheel it for half an hour (labor cost is 800cent/hour). To produce one plate he needs 0,5 kg clay (the price of one kilogram clay is 100cent) and one hour wheel time.. Jugs have to be dried, plates have to be painted. One plates needs 0,1 kg paint (price of the paint is 100cent per kilogram.) Fix cost is not arising. The potter has 50 kg clay, 10 kg paint and work 50 hours per week.
According to the market experiences, the customers buy maximum 100 jugs and 100 tails. But he has an order of 10 pieces tails and jug for a shop. The price of the plate is 1060 cent per unit, and the price of the jug is 700 cent per unit.
a) Determine the contribution margin of each product.

b) Determine the optimal product mix, if the potter wants to maximize his revenue.

c) Determine the optimal product mix, if the potters want to maximize his profit.

Exercise 2. A pottery produces jugs and plates. To produce one jug he needs 2 kg clay and has to wheel it for half an hour (labor cost is 400cent/hour). To produce one plate he needs 1 kg clay (the price of one kilogram clay is 50cent). Jugs have to be dried, plates have to be painted. One plates needs 0,1 kg paint (price of the paint is 1000cent per kilogram.) Fix cost is not arising. The potter has 100 kg clay, 10 kg paint and work 50 hours per week.
According to the market experiences, the customers buy maximum 35 jugs and 40 tails. But he has an order of 10 pieces tails and jug for a shop. The price of the plate is 500 cent per unit, and the price of the jug is 600 cent per unit.

a) Determine the contribution margin of each product.

b) Determine the optimal product mix, if the potter wants to maximize his revenue.

c) Determine the optimal product mix, if the potter wants to maximize his profit.

Exercise 3. The table below contains data about production opportunities, and market constraints. 

	 
	P1
	P2
	b (hs/y)

	R1
	2
	3
	6 000

	R2
	2
	2
	5 000

	
	
	
	
	

	MIN (pcs/y)
	50
	100
	

	MAX (pcs/y)
	1 500
	2 000
	

	P ($/pcs)
	50
	150
	

	CM($/pcs) 
	30
	20
	


a) According to the manufacturing opportunities and the market’s constraints, determine the optimal product mix, if we want to maximize our revenues.

b) According to the manufacturing opportunities and the market’s constraints, determine the optimal product mix, if we want to maximize our profit.

Exercise 4. The table below contains data about production opportunities, and market constraints. 

	 
	P1
	P2
	b (hs/y)

	R1
	2
	3
	3 000

	R2
	2
	1
	2 000

	
	
	
	
	

	MIN (pcs/y)
	250
	400
	

	MAX (pcs/y)
	1 000
	2 000
	

	P ($/pcs)
	100
	150
	

	CM($/pcs) 
	20
	30
	


a) According to the manufacturing opportunities and the market’s constraints, determine the optimal product mix, if we want to maximize our revenues.

b) According to the manufacturing opportunities and the market’s constraints, determine the optimal product mix, if we want to maximize our profit.

Exercise 5. The table below contains data about production opportunities, and market constraints. 

	 
	P1
	P2
	P3
	P4
	P5
	P6
	b (hs/y)

	R1
	6
	 
	 
	 
	 
	 
	4 000

	R2
	 
	3
	2
	 
	 
	 
	1 000

	R3
	 
	 
	 
	4
	 
	 
	1 100

	R4
	 
	 
	 
	 
	6
	3
	3 000

	R5
	 
	 
	 
	 
	1
	4
	2 000

	
	
	
	
	
	
	
	

	MIN (pcs/y)
	0
	200
	100
	250
	400
	100
	

	MAX (pcs/y)
	20 000
	500
	400
	1 000
	2 000
	200
	

	P ($/pcs)
	200
	100
	400
	100
	50
	100
	

	CM($/pcs) 
	50
	25
	40
	30
	20
	 -10
	


a) According to the manufacturing opportunities and the market’s constraints, determine the optimal product mix, if we want to maximize our revenues.

b) According to the manufacturing opportunities and the market’s constraints, determine the optimal product mix, if we want to maximize our profit.

SOLUTION

Exercise 1.
a) CMjug=700-100*1-800*0,5=200cent

CMplate=1060-100*0,5-800*1-100*0,1=200cent

b)-c)

	 
	jug
	plate
	b (pcs/w)

	R1
	1
	0,5
	50

	R2
	0,5
	1
	50

	R3
	0
	0,1
	10

	
	
	
	

	MIN (pcs/y)
	10
	10
	

	MAX (pcs/y)
	100
	100
	

	P ($/pcs)
	700
	1060
	

	CM($/pcs) 
	200
	200
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33 jugs and plates per week.

Exercise 2. 
a) CMjug=200
CMplate=50

	 
	jug
	plate
	b (pcs/w)

	R1
	2
	1
	100

	R2
	0,5
	1
	50

	R3
	0
	0,1
	10

	
	
	
	

	MIN (pcs/y)
	10
	10
	

	MAX (pcs/y)
	40
	35
	

	P ($/pcs)
	500
	600
	

	CM($/pcs) 
	200
	50
	


b) 33 jugs and plates
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c) 40 jugs and 20 plates
Exercise 3.

P1&P2: linear programming

  r1: 
2*T5 + 3*T6 ≤ 6000

  r2:
2*T5 + 2*T6 ≤ 5000


  m1, m2:
50 ≤ T5 ≤ 1500

  p3, m4:
100 ≤ T6 ≤ 2000

  ofTR:
50*T5 + 150*T6 = max

  ofCM:
30*T5 + 20*T6 = max
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a) Rev. max: P5=50, P6=1966

b) Contr. max: P5=1500, P6=1000

Exercise 4.

P1=750pcs, P2=500pcs
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e1:	 1*P1+0,5*P2 < 50


e2:	0,5*P1+1*P2 < 50


e3:	      0,1*P2 < 10


m1,m2:	   10 < P1 < 100


m3, m4: 	   10 < P2 < 100


ofCM:       200 P1+200P2=MAX
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