Minimize Cost and Maximize Profit
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Let C(x) be the cost of producing z units of commodity. Part of the cost is independent of the
output level z, and is called fixed cost. The rest of the cost is called variable cost which
depends on x. Hence, total cost is the sum of fixed cost, I, and variable cost, C,(z),

C(z) = F + C,(z) where we assume that F' = C(0).

» The average cost function is AC(z) = C’(m)
x
. o Cy()
« The average variable cost function is AVC(z) = .

A firm may want to minimize average cost or average variable cost.

Exercise: Suppose that the cost function is C(x) = 2® — 42% + 8z + 18.

1. Derive the marginal cost function, average cost function, and average variable cost function.
00 Sketch these functions in the same figure.
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2. At what output level is average cost minimized? Where does the marginal cost function
intersect the average cost function?
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3. At what output level is average variable cost minimized? Where does the marglnal cost
function intersect the average variable cost function?

@ 37 AVCx) = 2x ¢ dix/}vctxxo $or X €0, 2) and
ix- AUc (x) >0 Tor X €(2,80) , Henve Avclx) oblaias absslule,

Mmoo ab X=2, .

(@ Solve MCU)=AVC) D 3xEgxef= lexed = 2X 2¢Y, =0

= %=0 or 2. (QQ—W\&H(’ AVO(x) = Cﬁ>( V‘;Cdz-ﬁv;ed o X= =0, b‘t l A0

Do sty )




4. Prove that the marginal cost function always passes through the minimum points of both
the average cost function and the average variable cost function. (o0 —cco)
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Now we consider the profit of a firm, which is total revenue minus total cost. If R(x)

represents the revenue when x units are produced and sold, then profit of selling x units is
[I(x) = R(x) — C(x). It is assumed that the second derivatives of R(x) and C(z) exist and both

are continuous. And usually a firm’s goal is to maximize profit.
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1. Show that if profit obtains maximum value at xy > 0, then R'(zo) = C'(xo) and R"(x¢) <
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2. If the market is competitive, then the unit price of the product is constant, say, at pO.QgX\J<
Write down the revenue function R(z) and show that the marginal cost is py when profit clex )

is maximized.
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3. Suppose that when = units are demanded the unit price is p = p(z) = —0.0032x + 10 and
total cost for producing z units is C'(z) = 4000 + 2z — 0.0012z%. Write down the revenue
function R(x) and the profit function II(z). Then, find maximum profit.
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