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We also have
1 0] [40 .60
A= _|
0 1] [50 25
60 —60
-50 .75

To find (/ — A)~". first write the augmented matrix [(/ — A) |

60 60

0
- A) =
=i Lso 75 lo 1}

Replace R, by R, + R,

RIS
-50 7500 1
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Replace R, hy[;] Ry+R,
RUENERE I

0 30112
Replace R, by10R, +(-5)R,
1 ols 4

0 30[1 120

Replace R, by I3R°

1 0|5 4

01|10 4
3
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This augmented matrix shows the matrix for (/- A)" such

504
(1-A7" =10
3

Now, the production matrix,

4

(-A7"D

|2 #|r1s.000,000
=110 412,000,000

123,000,000
98,000,000

Hence the productions of electricity and of gas are $123 million and $98 million respectively.
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Since there are two segments of the economy, therefore size of the input - output matrix A is 2 x
2. Every row and every column is labeled by a segment of the economy, as shown below. The.
frst column lists the number of output nits from every segment of the economy that are require
0 produce one unit of manufacturing. The second column lists the number of output units
require from every sector to produce one unit of agriculture.

ourPuT
Manufacturing  Agricultural
Manufacturing[ 4 4
INPUT A
Agricultural 2 3

The demand matrix is

[24]

D
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vow 1-a =| 1 9]_[4 4
0172 3

To find (/— A)~", write the augmented matrix [(/ — A) | ]
—41 0
01

1-A
[=-A 0 3

Replace Ry by 3R, + Ry

6 —4|1 0
0 171 3
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Replace Ry by lﬁm

2.1 12
17x0.6 17x0.6
oL 3
17 17
1020588 1.1765
0 5882 17647

1

-y [2.0588 l.l765]

05882 1.7647
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The output matrix of the economy.

X=(-A"D
_ [20588 1.1765][240
05882 17647 || 90
_ [600
300
Therefore, the outputs of manufacturing and agriculture are 600 units and 300 units
respectively.
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Since there are two basic goods of the economy, therefore size of the input - output matrix A is
2 x 2. The rows and the columns are labeled the number of bushel of yams and of pig. The
column first lists the number of bushel of yams and of pig that are required to produce 1 bushel
of yams. The second column lists the number of bushel of yams and of pig that are required to
produce 1 pig.

ourPuT

Bushel of yams  Pig
1 1
Bushel of yams
INPUT ‘]‘ °
2

Pig 0
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Replace R, by4R, and R, by6R,
3 -2la 0
3
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Replace R, by R, + R, and R, by;R,
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() The demand of 1 bushel of yams and 1 pig s represented by the demand matrix,

)

The production matrix of the economy.

X=(I-Ay"'D

w

welw mww
+
00 -

4
oo al—

IS

Hence 1 bushel of yams and ‘85 =2 pigs should be produced
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(b) The demand of 100 bushels of yams and 70 pigs s represented by the demand matrix,
100

D =
70

The production economy,

X=(I-Ay"'D

301

2 4100

3 970

48

_[1675

“lis3s

Hence 167.5 bushels of yams and 153,75 ~ 154 pigs should be produced
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Write the given data as input-output matrix for the economy with three sectors: agriculture,
manufacturing, and transportation

e matictuing aporiston

Agriculure [ 04 02 01
A=manufacturing| 03 0.4 02
transportation| 02 03 04
x
x=|y
z
35
And the demand matrixis D =| 90
20

The objective is to find how many units of each segment of the economy produce.
That means we need o solve the matrix equation y — 4x = p for X. thatis to find
X=(1-4)"D.
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Find the production matrix by first calculating /- 4.
1.0 0) (04 02 01

I-4=[0 1 0|-[03 04 02
00 1) 02 03 04

06 02 -0.1
=[-03 06 -02
~02 -03 06

Now find (1~ A) " using row operations.

3y
505 10
I—A|I]:%3§%IOID
33 g0
510 s

ultiply row 1 by 53

[ 200
3 3
203 010

0 5 s

22300
510 5

Add 3/10 times row 1 to row 2.
[ 290
3 3

o Ll
2 42
23900
05





image22.png
Add 1/5 times row 1 to row 3.

[
3 3
0o 1 Lo
2 2
0 U Lo
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Continuation to the above steps:

Multiply row 2 by 2.

1 3

3

[
2

o 2171

30 30 3

©owihe
s o
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Add 11/30 times row 2 to row 3.

1ot 2
3 3
o1 22
2
0o 2 71
60 10 15
Multiply row 3 by 60/23
1o 2
3 3
o1 22
2
00 1 24

23 23

0

0

60
23
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Add 1/3 times row 3 to row 1.
@ 30 2
23 23 23
01— 1 2 0
@2 4w
23 23 23

Add 1/2 times row 3 to row 2.

60 30 20
3 BB
468 30
%23 3
42 44 60

B BB
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Hence (1-4)"'=

60
23

23
2
23

30
23
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Now find X = (1~ A)

60 30 20
23 23 23|35
- gg gg %% %
2 4 6|2
B BB
5200

)

8260

3

6630

3

26

350

288

u

Therefore the required answer is 226 units of agriculture: 359 units of manufacturing; 288
units of transportation.
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Consider the following input-output matrix for the economy with three sectors: agriculture,
manufacturing. and households.

gt mticting  bouscholds

Agriculture | 025 040 0.133
A=manufacturing| 0.14 012 0.100
households | 0.80  3.60  0.133

@
Use graphing calculator to find the amount that each sector does the manufacturing sector
require to produce 1 unit.

To enter the matrix A, press [2nd],[']then Go to EDIT option and press Enter key. Edit the

dimension as 3x3then press enter key:

Enter the values for matrix A as shown below.

MATRIXIA] I =3I
[ .z A L

[ 14 4 1 il
] X Amz 1

Therefore the manufacturing sector requires 0.40 units of agriculture; 0.12 units of
manufacturing: 3.60 units of households to produce 1 unit
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(b)
35
Write the demand matrixas D =| 38
40

The production matrixis X =(/-A)" D

Find the production matrix by first calculating /- A.
100

Enter the identity matrix 7=|0 1 0 | in the calculator by proceeding as above
001

MATRIXIIT 3 =2

1 ] 1 1
[ 1 11 1
o i i 1

Now subtract 4 from 7 to get the resultant (7 — 4) matrix
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press [+ MATRIX]—[(9)]-[2% = MATRIX] - (][] key then nit the enter key to

view the inverse matrix.

Nextto find ¥ = (7~ 4)"' D using calculator,

2% + MATRIX] - [4] key

Press [2° + MATRIX|—|(9)|-[2" + MATRIX|— (1)|x

then hit the enter key to view the resultant matrix:

Therefore, 848 units of agriculture: 516 units of manufacturing: 2970 units of
households is needed to meet the demand function
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(©

The matrix product A gives the amount from each sector that is used up In the production
process

A maticuring  houscholds’

025 040 0133 |( 848
AX=| 014 012 0.100 || 516
080  3.60  0.133 |(2970,
813
478
2931

Therefore there are 813 units of agriculture used up in the economy’s production process.
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Consider the following input-output matrix for the economy with three sectors: agriculture,
manufacturing. and households.

@
Use graphing calculator to find the amount that each sector does the agriculture sector require

to produce 1 unit

To enter the matrix A, press then Go to EDIT option and press Enter key. Edit the dimension as.
then press enter key:

Enter the values for matrix A as shown below.

The first column lists the units from each sector of the economy that are required to produce
one unit of agriculture.

Therefore the agriculture sector requires 0.245 units of agriculture: 0.099 units of
manufacturing: 0.433 units of households to produce 1 unit
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(b)
2.88
Write the demand matrixas D =|31.45
3091

The production matrixis X =(/-A)" D

Find the production matrix by first calculating /- A.
100

Enter the identity matrix 7=|0 1 0 | in the calculator by proceeding as above
001

MATRIXIIT 3 =2

1 ] 1 1
[ 1 11 1
o i i 1

Now subtract 4 from 7 to get the resultant (7 — 4) matrix
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Press [2" + MATRIX|—|(9)|—[2" + MATRIX| - |(1)|x"'] key then hit the enter key to

view the inverse matrix.

Nextto find ¥ = (7~ 4)"' D using calculator,

Press [2* + MATRIX|—{(9)-[2" + MATRIX| 2"+ MATRIX| > [4] key

then hit the enter key to view the resultant matrix.
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Therefore, 18 units of agriculture: 73 units of manufacturing: 67 units of households is
needed to meet the demand function
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Consider the following input-output matrix for the economy with three sectors: agriculture,
manufacturing, and energy.

Apiire Mamfshing  Encrey

Agriculture | 0.293 0 0
A=Manufacturing| 0.014 0207 0.017
Energy | 0.044 0010 0216
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@

Use graphing calculator to find the amount that each sector does the energy sector require to

produce 1 unit.

To enter the matrix A in graphing calculator. press
Enter key. Edit the dimension as 3x3then press enter key:

Enter the values for matrix A as shown below.

2nd] [x

MATRIXIAT 3 =3

[z o o
o zr

17
(TR 16

then Go to EDIT option and press
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100
Enter the identity matrix 7=|0 1 0 | in the calculator by proceeding as above
001

MATRIXIIT 3 =2

1 ] 1 1
[ 1 11 1
o i i 1

Therefore the energy sector requires 0.017 units of manufacturing: 0.216 units of energy to
produce 1 unit
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(b).

175000
22000
12000

Consider the matrix, X'

To find the demand matrix, Use the formula,
D=X-AX

Using graphing calculator., find the demand matrix D

To enter the matrix X in graphing calculator. press [3nq],[x']then Go to EDIT option and

choose 2. Next press Enter key, Edit the dimension as 3x|then press enter key:

Enter the values for matrix X as shown below.

MATRIXIE] I =10

[ irEann 1
[ Ezhon 1
[ 1z000 1

Now find the matrix X — AX is as follows.

[ET-TA][E]
[[123725

4792

458

Therefore. 123,725, 000 pounds of agriculture: 14,792, 000 pounds of manufacturing:
1,488, 000 pounds of energy is needed to satisfy the demand from consumers and others
outside the production process.
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138213
Consider the demand matrixas D =| 17597
1786

Enter the demand matrix D in graphing calculator as shown below.

Press [2nd],[x '|then Go to EDIT option and choose 4
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The display is shown below.

FATRIAID] 3 ®IN
[ 17587 }
[ 1. 1
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The production matrixis X =(7-A4)" D

Find the production matrix by calculating (/- 4) "'

Press [2" + MATRIX|—|(9)|—[2" + MATRIX| - |(1)|x"'] key then hit the enter key to

view the inverse matrix.

[
[
[.
[.

Nextto find ¥ = (7~ 4)"' D using calculator,

Press 22+ MATRIX]| - [(9)]-[2* + MATRIX] - [(1)[x"[2 + MATRIX] > [4] key

then hit the enter key to view the resultant matrix:

Therefore. 195,482,000 pounds of agriculture: 25932, 000 pounds of manufacturing:
13580, 000 pounds of energy is needed to meet the demand function.
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The input-output matrix for the economic sectors: agriculture, industry and construction, and

transportation and commerce is as follows:
0.158 0.156 0.009

A=[0136 0432 0.071
0013 0.041 0011

The demand matrix (in 100,000 RMB}) is:
106,674

D=[144,739
26,725

@

Use graphing calculator to find the amount that each sector should produce.

To enter the matrix in TI-84 calculator, press.
select the matrix to edit.

Enter the number of rows then columns.

2nd] [x”"

to get the MATRIX EDIT menu and

Press [ENTER] to enter the numerical values into the matrix

Click [2nd],[x'| and [1] to get the matrix on the Home screen
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similarly, enter the demand matrixin B as follows:

MATRIXIA] 3 =3 MATRIXIE] 3 =1
[ 158 AEE s ] E 106674

(.013 LT TE R S

32 1=26725
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Find the production matrix by first calculating 7 — A,

100
Enter the identity matrix /:[0 1 n] in the calculator by proceeding as above.
001

Now subtract 4 from ] to get the resultant
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Multiply the resultant with demand matrix as follows:

c

onstruction produces.

42,037 RMB]

Therefore, from the last resultant, agriculture produces [183,464 RMB], Industry and

304,005 RMB]

|, and transportation and commerce produces
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To find (/- A)", fist write the augmented matrix [(/ — A) |1

[-Amn =
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The input-output matrix for the economic sectors: natural resource, manufacturing, trade and
services, and personal consumption s as follows:

0.1045 0.0428 0.0029
0.0826 0.1087 0.0574
0.0867 0.1019 0.2032
0.6253 0.3448 0.6106

0.0031
0.0321
0.3555
0.0798

The demand matrix (in millions of dollars) is:

450
300
125
100

Use graphing calculator to find the amount that each sector should produce.

To enter the matrix in TI-84 calculator, press [2,q] [x1] to get the MATRIX EDIT menu and

select the matrix to edit.

Enter the number of rows then columns.

Press [ENTER

Click [2nd],[x”"

to enter the numerical values into the matrix.

and [f] to get the matrix on the Home screen.




image48.png
similarly, enter the demand matrixin B as follows:

[B]

Find the production matrix by first calculating /- A.

100
Enter the identity matrix /:{o 1 n] in the calculator by proceeding as above.
001

Now sublract 4 from 7 to get the resultant
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Find the inverse by entering the below keystrokes in the Home screen

Therefore, from the last resultant, the state produces  [§532 million] of natural resources,

S48 I million| of manufacturing. [$805 million| of Trade and services and [§1185 million

of Personal Consumption
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Replace R, by(ls] Ry

14

[
3

3015

14 14

Replace R, by R+ ; Ry
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The demand matrix,

500
D =
1000
Now the production matrix.

X=(-A7"D

15 s
_[14 14 [500]

3151000
14 14

15, 500+ x1000
14

_ |14
3500+ 2 x1000
14 4

12500
14
16500
14

| 82 86} (Rounded)

1178.57
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Thus, 893 metric tons of wheat and 1179 metric tons of oil should be produced. Here the
production numbers have been rounded to the nearest whole numbers.
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Since there are two industries, therefore size of the input-output matrix A is 2 2. Rows and
columns are labelled by the industries, as shown below. The first column lists the output in
dollars from every industry that are required to one dollar worth of electric company’s output.
The second column lists the output in dollars required from every industry to one dollar worth of
gas company’s output

OUTPUT

4 [ 040 0.60

Elec. company INPUT

050 025 | Gas company

Elec.company Gas wmpmy}
The demand matrix D given below represents the demand of electricity and gas (in doliars)

15,000,000
12,000,000




