EF2452: Mathematics for Economics and Finance Sem A 2024-2025

In-Class Activity 5 Solutions

Question 1: Using elementary row operations, find the inverse of the following matrix:

-2 13
A= 0 -1 1
1 20
-2 1 3[/1 00
AHh=1] 0o -1 1/0 1 0
12 0|0 0 1
We now use elementary row operations to get (/|B), then B = A~
-2 1 3]/1 00
AER2EL 0 —1 1]0 10
0 5 3|1 0 2
-2 1 3|1 00
2B 0 —1 1]0 1 0
0 0 8 5 2
-2 4 0]1 -3 0
R1—3R2— R O _1 1 0
0 0 81 5
-2 4 0|1 -3 0
Bty [0 8 0|1 -3 2
00 38|1 5 2
4 0 0/-1 3 2
22l o8 0 1 -3 2
0038 1 &5 2
100/ —1/4 3/4 1/2
iRi—=R1 & {Ro—R: & gR3—R
(R TR SRl 001 0] 1/8 —3/8 1/4
00 1| 1/8 5/8 1/4
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Therefore,
-1/4  3/4 1/2
Al = 1/8 —3/8 1/4
1/8 5/8 1/4

Question 2: Use Cramer’s rule to solve the following system of two linear equations in two

unknowns (Y and r):

(1—b)Y +ar=Co+ 1o+ G
fY_gr:Ms_MO

Writing in matrix form,

(1—b a)(Y)Z:(%+%+G>
f -3 r MS_MO
1-b6 a

|Al =
f —g

=—g(1-b)—af

C(]‘i‘[o‘i‘G a

y — MS_MO —9g . —g(00+]0+G)—a(MS—M0) o g(C’0+]0+G)+a(MS—MO)

| Al —g(1=b) —af B g(1=0b) +af

1-0 Co+1In+G

o fo Ms—=My | (M, — My)(1—0b)— f(Co+ I+ G)
B |Al a —g(1—=0) —af
f(Co+Ip+G) — (1 —b) (M, — M)

g(l=b)+af
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Question 3: Find the eigenvalues and associated eigenvectors of the 2 x 2 matrix

= (50)
o= (30)-(00)- ("3 )

The eigenvalues A are the solutions of the following:

We have

1—X 2

|A— M| =
3 -\

=0

— (1-N)(-N)-6=0 = N-A-6=0 = N-3\+2A\-6=0 = (A\-3)(\+2) =0

The above quadratic equation has the two solutions A\; = 3 and Ay = —2, which are the
eigenvalues of A.
For A = 3, the system (A — AI)x = 0 becomes

(2 (0)-(0)
() () () =

So, the associated eigenvectors are

1
x:t<1>, t#0

For A = —2, the system (A — Al)x = 0 becomes
1—A 2 T - 0
3 =X i) 0
3 2 I 0
= — 321 + 229 =0
3 2 T 0

Therefore, if x5 = t, we have xy = —%t. So, the associated eigenvectors are

B —2/3
X—t< 1), t#0
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