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7213385 MATHEMATICAL ECONOMICS
Final exam
16.1.2019

1. Consider the following system of equations:

r+y=10
2e+y=1

(a) Write this system in matrix form Az = b. (5 p.)
(b) Find the inverse matrix of A and check that the matrix you have found really is the inverse

matrix of A. (10 p.)
{c) Solve z and y. (5 p.)

2. Consider the following simple national-income model

Y=C+1Iy+ Gy,
C=a+bY,

where Y is national income, C' is consumption, Iy is investment, Gy is government expenditure,
and ¢ > 0 and 0 < b < 1 are parameters.

(a) Solve Y and C in terms of Iy, Gy, a, and b. (10 p.)
(b) What happens to the national income Y when investment Iy increases? (5p.)
(c) What happens to the consumption C' when govenrment expenditure Gy decreases? (5 p.)

3. The purpose of this exercise is to minimize the function

fl@y) =2 -3y —ay

under the constraint = 4y = 6.

(a) Form the Lagrangian. (5 p.)
(b) Find the critical points, (5 p.)
(c) Form the bordered Hessian at the critical point. (There is no need to try to qualify the critical
point.) (5p.)
(d) Explain shortly in words what is the role of Hessian matrices and bordered Hessians matrices
in optimization problems. (5p.)

4. Let z =0,y =1, and ¢ = 2 and consider the following equations:

2 4 axy +y? =1,
2? +y? +3=d",

(a) Show that z and y are functions of a in some neighbourhood of the given point. (10 p.)
(b) Find % and Z—Z at the given point. (10 p.)
5. (a) Solve the differential equation y/(¢) = 4¢ with the initial condition y(0) = 1. (10 p.)
(b) Consider the following discrete time model of supply (QF) and demand (Q%), where P, denotes
the price at time ¢:
Qf =@,
Q% =20 — 4P,
Qi =—4+2P_,.
Solve the price P; as a function of ¢t when By = 4. (10 p.)



