J J

M) ¢’(q) = Yl (qg) dqf/dq = Y
J J dJ .

j=1 j=1 J—l

Therefore, C’(q) = c}(qj) for all j.

(c) Each firm j solves Max qu_ - cj(qj).

q.
J

The first-order condition (assuming interior solution) is c¢’(g) = p-
AR

If p = C’(q), then we have c;(qj) = ¢’(q) for every j. If cg(-) is strictly

*
increasing for all j, we must have qj = qj (g) - the solution to the central

authority’s program in part (a) for total output g. Therefore,

J J
qu = Zq* (g) = g. In other words, if the market price is C’(q), then the
j

j=1 j=1

industry produces g. Therefore, C’(-) is the inverse of the industry supply

function.

10.C.4. (a) The central authority’s problem can be written as

1 1
Max v ¢.(x) s.it. Y x =X
(xl,..,x,)zO p= - y=q 0
1

Assuming interior solution, the first-order condition is

¢T(x:) = A > 0 for all i
1

(b) 7’(x) =

i

I I

* * * *

14)1 (x ) dxi/dx = -le dxi/dx = A d(-zlx_1 ) Jdx = A dx/dx =
i= fi=

w1 -

Therefore, ¥’ (x) = ¢f(x:) for all i.
1

(¢) Each consumer solves Max ¢1(x1) - Pxi.
x
i

The first-order condition (assuming interior solution) is ¢;(xi) = P.
If P = y’(x), then we have ¢’(x) = ¥’(x) for every i. If ¢fl(-) is strictly
1 1
decreasing for all i, we must have x = xf (x) - the solution to the central
1 1

authority’s program in part (a) above for total consumption x. Therefore,

I 1
*
x = Yx (x)=x In other words, if the market price is 7’(x), then the
1 1
i=1 i=1

1= 1=

J
A dq /dq = A dl L)) /da = A da/da =

Al



aggregate demand is x. Therefore, ’(-) is the inverse of the aggregate demand

function.

10.C.5. The system of equations (10.C.4)-(10.C.6) here takes the following

form:

LA
X, = L.
i=1 j=

* * *
These equations describe the equilibrium (x , g , p ) as an implicit function

of t. Differentiating with respect to t, we get

* * *
¢;’(xi) xi’(t) =p’(t) + 1, i=1, w, I,
iy ® *, *)
c’(q) q’(t) = p’ ), i=1 .., J,
i 34

This system of linear equations should be solved for (xf’(t), qf’(t), p*’(t).
i J

This can be easily done, for e.;ample, by expressing dxf/dt and dqj/dt from the
1

first two sets of equations and substituting into the third equation. We

obtain
* I #* 1 #* J
(p’(t) + 1) Z[qbi”(xi)]_ =p’(t) YL Ic”(g)]
i=1 j:

From here we can express p*’(t):

1
) [<,b_“(’xi)]_l
i=l

1

p’(t) =

I R .
[¢;’(xi)]_‘— Y [cjf'(‘q_‘)] )
i=1 J

i= j=1

Compare to the expression on page 324 of the textbook.

10.C.6. (a) If the specific tax t is levied on the consumer, then he pays p+t

for every unit of the good, and the demand at market price p becomes x(p+t).
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