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1. Exercise
Product-Resource matrix is the following: 
	 
	P1
	P 2
	P 3
	P 4
	P 5
	P 6
	P 7
	P 8
	b (h/y)

	R1
	2
	 
	 
	 
	 
	 
	 
	 
	2 000

	R2
	 
	4
	 
	 
	 
	 
	 
	 
	900

	R3
	 
	 
	5
	 
	 
	 
	 
	 
	1 100

	R4
	 
	 
	4
	 
	 
	 
	 
	 
	1 200

	R5
	 
	 
	 
	 
	 
	 
	 
	10
	10 000

	R6
	 
	 
	 
	1
	2
	 
	 
	 
	900

	R7
	 
	 
	 
	 
	 
	2
	3
	 
	3 000

	R8
	 
	 
	 
	 
	 
	2
	1
	 
	2 000

	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

	MAX (pcs/y))
	1 000
	500
	300
	500
	400
	1 000
	2 000
	200
	

	Price (€/pcs)
	80
	50
	50
	50
	120
	100
	150
	120
	

	CM (€/pcs)
	40
	40
	40
	30
	10
	20
	30
	-10
	


a) What are the optimal production rates (produced quantities) of the products according to the data, if we want to maximize the Total Revenue?

b) What are the optimal production rates (produced quantities) of the products according to the data, if we want to maximize the Profits (Contribution Margin)?

SOLUTION –Exercise 1
I . Maximizing Total Revenue

Step 1. 
Let start with one product one resource connections: P1, P2 and P8.

To produce P1 2 unit is used from resource one. This means, that we can produce 
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2000

 = 1000 pieces, it is equal to the market maximum, so we can sell them as well.
P2: 
[image: image2.wmf]4

900

  = 225 pieces < market maximum (500 pieces), so we can sell all of them.

P8:
[image: image3.wmf]1000

10

10000

=

 pieces > the market maximum is 200 pieces, that is the amount we can only sell.
Step 2.: 
To produce P3, we need R3 and R4. In this case bottleneck will determine the amount produced.

R3: 
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1100

=220 pieces P3
R4: 
[image: image5.wmf]4

1200

=300 pieces

This means, that R3 resource is the bottleneck, so because we need both resources to produce P3, the lowest amount will determine the number of final products.

Step 3.:
P4 and P5 use the same resource. So we must determine which the better product is. Because of maximizing total revenue, the basis of our decision will be the gain from using up one unit of resource (R6), and our goal is to produce as much from the better product as possible. (Just market maximum can make constrain.)
P4: 
[image: image6.wmf]1

50

=50 and P5: 
[image: image7.wmf]2

120

=60. This means, that we earn more on one unit of R6 when we use it to produce P5. 

P5: 
[image: image8.wmf]2
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200

900

×

-

= 350 pieces, which is lower than the market maximum, so we can produce and sell this amount as well. To count this we must subtract from our whole capacity that amount, which is needed to produce the worst product (because of the contracts binding us.)
P4: 200 pieces. The market minimum, because there is no resource left, we use the whole amount.
Step 4.: More than one product uses more than one resource. This is a linear programming exercise.
The equation s are the following:
e1: 
2P6+3P7<3000

e2: 
2P6+P7<2000

p1: 
250<P6<1000

p2: 
400<P7<2000

Objective Function: 100P6+150P7(max
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We should produce 750 pieces P6 and 500 pieces P7. 
	 
	Maximal Total Revenue

	P1 (pcs/y)
	1000 

	P2 (pcs/y)
	 225

	P3 (pcs/y)
	 220

	P4 (pcs/y)
	 200

	P5 (pcs/y)
	 350

	P6 (pcs/y)
	 750

	P7 (pcs/y)
	500

	P8 (pcs/y)
	200

	Total Revenue
	328 250 €

	Total Contribution Margin
	95 300 €

	
	


b) Maximizing Profit

Step 1. 
The case of P1 and P2 is the same as above. But because of the negative contribution margin the case of P8 is a little bit different.
Increasing amount of P8 – because of the negative contribution margin – actually decreases profit. To minimize this effect we should produce only the market minimum.
P8: 100 pieces

Step 2.:
The case of P3 is the same.

Step 3.:
P4 and P5 use the same resource. In this case we also should decide which product is the better one on the basis of contribution margin. We should use up resource producing that product which gives us more profit from one unit of resource.

P4: 
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30

=30 and P5: 
[image: image11.wmf]2

10

=5 In this case P4 will be the better one.

P4: 
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×
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=700 pieces, but the market maximum is only 500 pieces, we can’t sell product above this amount. ( P4: 500 pieces
This also means, that the amount of resource left we can use for producing the worst product.

P5: 
[image: image13.wmf]2
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=200 pieces. This is also between the market constraints.

Another method is to calculate how many products we can produce from the residuum of the resource and added to the market minimum. It also gives the same result:
700-500=200 this is the amount of P4 we won’t produce (200*1=200 h is the amount of the resource left, and from this we can produce: 
[image: image14.wmf]2

200

=100 pieces of P5. Adding this to the market minimum of P5 we get: 100+100=200 pieces.

Step 4: linear programming exercise. The equations are the same.

The Objective Function is: 20P6+30P7(max which has the same gradation as the previous one. Thus results are the same.
P6: 750 pieces, P7: 500 pieces. 
	 
	Maximal Profit

	P1 (pcs/y)
	1000 

	P2 (pcs/y)
	 225

	P3 (pcs/y)
	 220

	P4 (pcs/y)
	 500

	P5 (pcs/y)
	 200

	P6 (pcs/y)
	 750

	P7 (pcs/y)
	500

	P8 (pcs/y)
	100

	Total Revenue
	313 250 €

	Total Contribution Margin
	103 800 €

	
	


Exercise 2.
Product-Resource matrix is the following: 
	 
	P1
	P 2
	P 3
	P 4
	P 5
	P 6
	P 7
	P 8
	P9
	P10
	P11
	P12
	b(h/y)

	R1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	260

	R2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	300

	R3
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100

	R4
	 
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 
	 
	500

	R5
	 
	 
	 
	 
	 
	3
	1
	 
	 
	 
	 
	 
	1 000

	R6
	 
	 
	 
	 
	 
	 
	 
	3
	2
	1
	 
	 
	700

	R7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	1
	600

	R8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	2
	600

	R9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0
	5
	1 200

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MIN (pcs/y)
	100
	0
	50
	100
	200
	100
	200
	150
	10
	100
	60
	150
	

	MAX (pcs/y))
	300
	150
	50
	300
	400
	150
	300
	300
	200
	400
	210
	270
	

	Price (Ft/pcs)
	380
	610
	150
	430
	420
	610
	225
	420
	400
	205
	200
	340
	

	CM (Ft/pcs)
	116
	190
	-18
	94
	132
	202
	81
	144
	124
	97
	68
	208
	


a) What are the optimal production rates (produced quantities) of the products according to the data, if we want to maximize the Total Revenue?

b) What are the optimal production rates (produced quantities) of the products according to the data, if we want to maximize the Profits (Contribution Margin)?

	 
	Maximal Total Revenue
	Maximal Profit

	P1 (pcs/y)
	
	

	P2 (pcs/y)
	
	

	P3 (pcs/y)
	
	

	P4 (pcs/y)
	
	

	P5 (pcs/y)
	
	

	P6 (pcs/y)
	
	

	P7 (pcs/y)
	
	

	P8 (pcs/y)
	
	

	P9 (pcs/y)
	
	

	P10 (pcs/y)
	
	

	P11 (pcs/y)
	
	

	P12 (pcs/y)
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