Limiting factors
.
Linear Programming
If there are two or more scarce resources. We mast use Linear Programming.

The steps are as follows:
1. Define the unknowns in terms of symbols
2. Formulate equations for the constraints
3. Formulate an equation for the objective
4. Graph the constraints and the objective

       5. 
Find the optimum solution
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Shadow prices
In real life there are unlikely to be any truly limited resources – it will almost always be possible
to get more, but we are likely to have to pay a premium for it. For example, the supply of labour
may be limited by the length of the normal working week, but we can get more hours if we are
prepared to pay overtime.
The shadow price (also known as the dual price) of a limited resource is the most extra that we
would be prepared to pay for one extra unit of the limited resource. We calculate it by calculating
the extra profit that would result if we have one extra unit of the limited resource.
Spare capacity, there were limits on the resources available. However, there was no
Requirement to use all of the resources – only that we could not use more than the maximum
available.
If the optimum solution results in using less that the maximum available of a particular resource,
Then we have spare capacity of that resource or slack.
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The company finds that for the next year materials and labour are likely to be in short supply.

Details of the company’s products are as follows:

A B

£ £
Materials (at £2 per kg) 6 8
Labour (at £6 per hour) 30 18
Variable overheads (at £1 per hour) 5 3
Variable cost 41 29
Selling price 50 52
Contribution 9

23

There are only 30,000 kg of material and 36,000 labour hours available. The company also has an agreement to
supply 1,000 units of product A which must be met.

Required:
(a) Formulate the objective function and constraint equations for this problem. (4 marks)
(b) Plot the constraints on a suitable graph and determine the optimal production plan. (6 marks)

(10 marks)
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