Profit Functions 

Once we know the cost function C(x) and the revenue function R(x), we can compute the profit function P(x).

P(x) = R(x) – C(x)

Suppose that the demand equation for a monopolist is p = 100 - .01x and the cost function is 

C(x) = 50x + 10,000.  

Find the value of x that maximizes the profit and determine the corresponding price and total profit for this level of production.
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Figure 9. A demand curve.




We need to construct the profit function 

P(x) = R(x) – C(x).  C(x) has been given, so we compute R(x) using the demand equation 

[image: image2.png]R(z) = z-p = z(100 — .01z) = 100z — .0122




Then, our profit function is 

[image: image3.png]P(z) = R(z) — C(z)
= 100z — .01z — (502 + 10,000)
= —.01z* + 50z — 10,000.




The graph of P(x) is a parabola that opens downward.  How do we know?

The relative extreme point of P(x) will be the point at which profit is the highest.  We need to compute the marginal profit function P’(x), and solve 

P’(x) = 0 for x. 

[image: image4.png]P'(z) = —.02z + 50 = —.02(z — 2500).




Solving P’(x) = 0, we have

-.02(x-2500) = 0

which yields x = 2500 

If 2500 units are produced, the profit would be

P(2500) = -.01(2500)2 + 50 (2500) – 10,000


= 52, 500 dollars

The highest price at which the 2500 units can be sold is

P = 100 - .01(2500)


= 100 – 25 = 75 dollars

Answer:

Produce 2500 units and sell them at $75 per unit.  The profit will be $52, 500.

Suppose that a firm has cost function C(x) and revenue function R(x).  

In a free-enterprise economy, the firm will set production x in such a way as to maximize the profit function P(x) = R(x) – C(x).

If P(x) has its maximum at x = a, then P’(a) = 0.  It follows that since P’(x) = R’(x) – C’(x) that 
R’(a) – C’(a) = 0 or R’(a) = C’(a)

Thus profit is maximized at the production level for which marginal revenue equals marginal cost.
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