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7213388 MATHEMATICAL ECONOMICS
Final exam

11.12.2019

1. Let us study the following system of equations:

z+y=0,
2r+y=1.
(a) Write this system in matrix form Az = b.

(b) Calculate det A.

(c) Is A invertible? If so, find the inverse matrix A~!.
(d) Solve z and y.

2. Find the critical points of the function f : R? — R given by f(z,y) = o + 2% — 6zy + 3y>. Check
also the quality of critical points.

. Suppose there are two goods available, and a consumer’s utility with amounts = and y of these
goods is given by

U(z,y) = zy.
The consumer has income I and the prices of the goods are p, and p,, respectively. The purpose
is to find a utility maximizing bundle (z*, y*).
(a) Assuming that the consumer spends all the income, what is the constraint in this problem?
(b) Find the optimal bundle by forming the Lagrangian and finding the critical point(s).

(c) Find the bordered Hessian. (It is enough to give this matrix; there is no need to qualify the
critical point.)

4. Let us study the following set of equations:
28 +y%vt =2
zz | yva? =2
These equations are satisfied whenz =y=z2=v =1

(a) Show that z and v are functions of z and y near the given point.
(b) Solve the partial derivatives 8z/8x and dv/dy,

5. (a) Solve the differential equation y'(t) = 4t + 2 under the initial condition y(0) = 1. (Hint: If

you don’t remember how to solve this, you may substitute y(t) = at? + bt + ¢ and find the
coefficients a, b, and c.)

(b) Solve the differential equation y’ — 2y = 1 under the initial condition y(0) = 1.
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