Renshaw: Maths for Economics 2e 1
Chapter 19: Matrix algebra
Answers to progress exercises

Progress exercise 19.1

1 2] 1 3 2 4 3 9 5 13
1. 2A+3B = 2 +3 = + =
3 4] |4 2 6 8| |12 6 18 14

21 - 1 8 16
136
AB = |17 =|-6 17 34
-124
53 - 12 21 42
- 21| .
136 35 40
BA = 17|=
-124 20 25
L 53 L

(Note that AB = BA.)
(a) Answer = —13 (a scalar; neither a matrix nor a vector)

(b) Answer = ax + by (a scalar)

3 6 9
(c) Answer: the matrix, A = |2 4 6
1 2 3
-9
(d) Answer: the column vector, A = | 3
-12

(e) Answer = 3 (scalar)
(f) Answer = x° + 2y? + 37% - 2xz + 2yz (scalar)

You should calculate each side of each equality separately. Each side should
be equal to:

[—15 24
@ 5 14}
(32 43
(b) 4 26}
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(18 6
c
© 18 3}
59 75
d
(@) 50 —41}
100
5. (a) Price vector (row): [120 2.00 100 0.80]. Quantities (column:
25

100
50
(b) Total cost = [120 2.00 100 080] | =315

25

Progress exercise 19.2

b d -b
1. By direct multiplication, AA™ = {a }#{ }

¢ d|(ad-bc)|-c a
d-b 0 10
__ 1 |a ¢ = =1 (the identity matrix)
(ad —bc) 0 ad —bc 01

-1 4
(c) noinverse (because determinant = 0.

4 -2 3 7
2. Inverses are: (a) —%{ 3 1}(b) %[ }

3. (a) In matrix form, the pair of simultaneous equations can be written as:

1 2| x 3
{3 4}{)(1} - {7} . Therefore we can use the inverse matrix from 2(a) above, to
2

solve as:
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6 4
(c) From 2(c) we know that matrix [3 2} has no inverse, therefore the given
pair of sim. egns. has no solution.

4. (a) detB =9;detC =10

4 4 0
(b) B+C = |7 5 41; det (B+C) = -16;
1 -2 8
7 -1
BC = 15 8 ;  detBC =90
-4 -8 -7

|\/|11=5 M12 :2 M13 :11

5. det(A)=1. Minors Mjare: My =4 My =2 My =9
M31:6 M32:3 M33:14

A1=5 Ap=-2 Ag=11
and if A; are cofactors: Ay=—4 Ap=2 Ap=-9
A31 = 6 A32 = —3 A33 = 14

1 All A21 A3l S -4 6
SOA™ = Il A, Ay Apl|l =1-2 2 -3

Progress exercise 19.3

A B

) . Widgets |2 6

1 (a) Parts requirement matrix: Votsits 13 1
Hummets| 1 2

(b) We need to use a row vector to represent the quantities (in order for us to
use matrix multiplication):

(c) Quantities: [6 2 7]
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= [25 52| (thatis, 25 of

N P O

2
Total number of parts required = [6 2 7]|3
1

part A and 52 of B)

unit cost of A
(d) Cost vector: { }

unit cost of B

(18 -1 R] [87] [R] ,[36 1787] ,[3230] [5
2. = :m Zm =
-2 36| P,| [98] [P, 2 1898 1938 (3

2 2
=|_| : Total Cost = [25 52|| | = 206
3 3

X 5 -4 6 ][12 2
3. yl=|-2 2 -=3||13|=|5
z 11 -9 14]-1] |1

4. det(A) =1, det (A1) = 2, det(A,) =5, det(A3) =1,s0 x=2,y =5,z=1.

5. Verify by showing that the product of the two given matrices is an identity

matrix.
6. Solutionis x; =5, X, = -1 X3 =2
1 -1 -1 0 G
7. (a) If A= —Oa (1) (1) _07 P X = b = ? ,thenAx=b
ki, 0 0 Kk, _M;_

We can check this by multiplying out; for example, the first row of A times the
column vector x, set equal to the first element of b, gives:

Y-C—-1=G* or Y=C+I|+G*

which is the first equation of the model.

1 -1 -1 0
Lo o 1-1 0 1 -1 -
-
) detA=[ " o l=ckll 0 Olskgla 1 0|=rktky(-a)
0 1 - 0 0 1
kk 0 0 K 4

(using 4™ row of A)

OXFORD Higher Education

© Oxford University Press, 2008. All rights reserved.



Renshaw: Maths for Economics 2e 5
Chapter 19: Matrix algebra
Answers to progress exercises

Because r is 4™ element in col. vector or unknowns, we need to find det A4, the
determinant of the sub-matrix that results from deleting the 4™ column of A and
replacing it with the vector of unknowns. We get:

1 -1 -1 G

detAs=| & Lo/ = —ky(B+5+G)+Ms(1-a)
0 0 1 ¢
ki, 0 0 Mg

—ky(B+5+G)+Ms(1-a)

Therefore r = det As/det A =
7k +ky,(1-a)

, the required result.

—ky(B+5+G)+Ms(1-a)
7k +ko(1- )

(c) From (b) we have r =

The partial derivative with respect to G* is

or —ky

Since we are told that both yand k, are negative, the denominator is negative
and therefore the expression is positive, sSo an increase in government spending
causes the interest rate to rise.
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