
ECON 4230/4235, Fall 2005, assignment # 1.  Deadline: October 5. 
 
 
Problem 1 
 
A public authority produces a certain good (for example, education, health services or the 
like), which is given for free to the authority's clients.  Three factors of production are needed 
in the production.  Let y measure the amount of the good produced, while x1, x2, and x3 denote 
the amounts of the factors of production.  The production function is: 
 y = A ⋅ x1

α ⋅ x2
β ⋅ x3

γ, 
where A, α, β, and γ are positive constants, with α + β + γ < 1.  The prices of the production 
factors are p1, p2, and p3, respectively.  The authority's objective is to produce as much as 
possible of the good, while keeping its expenses within a given budget B. 
 
(a) Formulate the problem that has to be solved by the authority when its objective is to 

produce as much as possible of the good within the given budget. 
 
(b) What is the optimal value of xi, for i = 1, 2, 3?  How do they change if B is changed? 
 
(c) What is the percentage change in the optimal value of y if the budget B is increased by 

one percent? 
 
(d) Discuss similarities and dissimilarities between the behavior of this public authority and 

a profit-maximizing firm having the same production function. 
 
Problem 2 
 
(a) A price-taking an profit-maximizing firm produces one output.  Let y denote the amount 

produced.  The firm's cost function, c(y), is given by c(y) = 0 for y = 0 and  c(y) = y2 + 4 
for y > 0.  Compute average and marginal cost and illustrate these concepts by a figure.  
The price of the output is denoted p.  What is the lowest price at which the firm will 
produce a positive amount?  Compute the supply function for the firm, and the optimal 
profit as a function of p. 

 
(b) Now assume that c(0) = C for a constant C with 0 < C < 4.  We still assume c(y) = y2 + 

4 for y > 0.  How will this change the conclusions of (a)?   Give reasons why the 
assumption c(0) = C > 0 could be reasonable. 

 
Problem 3 
 
Consider a profit-maximizing firm that produces one output by means of two inputs, capital 
and labor.  It has been observed that if the price of the output rises, the firm uses more labor 
but less capital.  Assume that the price of capital increases, while all other prices remain 
constant.  What can be said about the effect on the firm’s: 
 
(a) demand for labor? 
(b) demand for capital? 
(c) supply of the output? 
(d) marginal cost? 


