Exercise 3.53

A utility produces electricity to meet the demands of a city. The price it can charge for electricity is fixed and it must meet all demand at that price. It turns out that the amount of electricity demanded is always the same over every 24-hour period, but demand differs from day (6:00 a.m. to 6:00 p.m.) to units are demanded. Total output for each 24-hour period is thus always equal to 7 units. The utility produces electricity according to the production function

                                     Yi=(KFi)**(1/2),  i=day, night,

where K is the size of the generating plant, and Fi is tons of fuel. The firm must build a single plant; it cannot change plant size from day to night. If a unit of plant size costs w of k (wk)  per 24-hour period and a ton of fuel costs w of f(wf), what size plant will the utility build?

min C=wkK+wf F1+wfF2           subject to y1=(KF1)1/2 , y2=(KF2)1/2

L=wkK+wfF1+wf F2 +(1 (y1-(KF1)1/2)+(2(y2-(KF2)1/2)

(L/(K=wk(1/2(1K-1/2F11/2(1/2(2K-1/2F2 ½=0    

(L/(F1=wf(1/2(1K1/2F1-1/2=0  (  (1=(2wfF11/2)/K1/2

(L/(F2=wf(1/2(2K1/2F2-1/2=0  ( (2=(2wfF21/2)/K1/2
plug (1  and (2 into (L/(K and simplify:

0=wk((wf/K)(F1+F2)  ( wk=(wf/K)(F1+F2)

or F1+F2 =(wk/wf )K

we know that y12=KF1 and y22=KF2 ( y12+y22=K(F1 +F2 ) (
 F1 +F2 =(y12 +y22 )K   plug it into wk

( wk=(wf /K2 )(y12 +y22 )  solve for K

K*=(wf /wk )1/2 (y12 +y22)1/2

