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Question 2 (Extra Credit)

(a). Find AC

The "production function" for one deer is:
y =
√
h

where y represents the units of grass a deer gets, and h represents the time the deer spends grazing a patch of
grass. In this problem, the cost is expressed in terms of time (minutes) and the output is expressed in terms of
units of grass. According to the problem, the cost for one deer consists of two parts:

• Find a patch of grass
According to the problem, it takes a deer n2 minutes to find a patch of grass when there are n deer. This
part of the cost increases as more deer enter into the land.

• Graze a patch of grass
When a deer finds a fresh patch of grass, the next thing she does is to spend time in grazing it. Therefore
in order to get y units of grass from each patch, a deer need to input h minutes. This part of cost does not
depend on the market (the amount of other deer).

Thus the average cost for a deer to get y units of grass from each patch is calculated as the total cost he spends
divided by total units of grass he gets:

AC =
h+ n2

y

=
y2 + n2

y

=y +
n2

y

(b). Minimize AC

Based on the definition from the question, an efficient deer will minimize her average cost spending in each patch.
So we need to find the minimal average time for a deer as an expression of the number of deer n.

minAC = y +
n2

y

In order to solve the minimization problem, we need to take the first order derivative with respect to y, and set
the derivative equal to zero:

1− n2

y2
= 0

y = n
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Plug y = n back into AC, we get the minimum AC in terms of n :

ACmin =y +
n2

y

=n+
n2

n

=2n

Therefore for an efficient deer, when there are n deer in the land, she will spend 2n minutes in each patch.

(c). Equilibrium Population

According to the problem, a deer can survive if it gets 1 unit of grass every 200 minutes. This implies that the
average cost a deer spends getting y units of grass should be less than or equal to 200 minutes, otherwise the deer
cannot survive. From part (b) we know that an efficient deer will spend 2n minutes in each patch on average, so
when 2n ≤ 200 holds, the deer can survive. Therefore we have

n ≤ 100

Thus the maximum number of efficient deer entering into the land is 100.
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