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Therefore, from the last resultant, the state produces [§3853 million| Of livestock.

[S1476million] of crops, [$2726 million] of food products, [§1338 million] of mining and

manufacturing. [§8439 million] of households and [§10256 million] of other
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The input-output matrix for the economic welfare communities: Sharon, Farrell, and Hermitage
s as follows:

02 0.1 0.1
A=/01 01 0
05 06 0.7

The objective s o find the matrix (/- A)" using graphing calculator

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] to enter the numerical values into the matrix





image7.png
Find the production matrix by first calculating 7 — A,

100
Enter the identity matrix 1:[0 1 n] in the calculator by proceeding as above.
001
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Find the inverse by entering the below keystrokes in the Home screen

167 056 056
Therefore, the matrix for (7 4)"is | 0.19 1.17 0.06

315 327 438
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(b)
The objective is to interpret the inverse matrix (7 4)"

I the demand of the Sharon output increases by $1, then the output from Sharon will increase.
by $1.67, from Farrell by $0.19, and from Hermitage by $3.15.
I the demand of the Farrell output increases by $1, then the output from Sharon will increase.
by $0.56, from Farrell by $1.17, and from Hermitage by $3.27.

f the demand of the Hermitage output increases by $1, then the output from Sharon wil
increase by $0.56, from Farrell by $0.06, and from Hermitage by $4.38.
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We now write a column matrix for each group of two symbols, using the corresponding numbers,
as determined above, instead of letters.

The entire message consists of six 2 x 1 column matrices as.

me.

B EEE G




image11.png
Given matrix is

13
M=
27

Now multiply each message group by matrix A

13 43
2 7)[14] 100

134 29}

2 75 63

1 3)[27]_ [s54
2 79 17
1 3][19] _ 100
2 7)27) 227

138 [s3
2 7)is) 121
1313 _ [28
2 75 61
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Thus the coded message consists of the six 2 x 1 column matrices:

[l ]

The message would be sent as a string of numbers.

43,100, 29, 63, 54, 117, 100, 227, 53, 121, 28, 61
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The given message which is to be encoded:
Head for the hills!

Divide the above message into groups of two letters as
He ad —f or—t he —h il Is

Here ~ is used to represent a space and each space between words is treated as a letter.
Punctuation s disregarded

Let the letter a correspond to 1, b 10 2, and so on. Let the number 27 correspond to a space.
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We now write a column matrix for each group of two symbols, using the corresponding numbers,
as determined above, instead of letters.

The entire message consists of nine 2 x 1 column matrices as

BRI
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Now multiply each message group by matrix A

1 3][8]_[23
2 75 st
13| 3
2 74 30]
1 3][27] _ [45
2 76 9]
1 3]15]_ 69
2 7)[18, 156
13727 _[87
2 720 194
1 3][8]_[23
2 75 s1)
3]r27] _ [0
2 78 1o
1397 _[45
2 712 102/
1 3]12]_ 69
2 7f9)” [1s7
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Thus the coded message consists of the nine 2 x 1 matrices.

[ lal e[t e Ln [
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Given encoded message:

907 [39][26][66][617[ 89
207)°|87)°| 577 145 ] 142 || 205
To decode the above message, first of all we should find the inverse of matrix M, i.e., M-'. To
find M- write the augmented matrix [Mm11]
13

pain= [y 3o

Replace Ry by Ry~ 2 Ry

1310
0 121
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Replace Ry by Ri-3R;

decode the message multiply each of the given column matrices by M-
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Given matrix,

2= AxA
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(0x0+1x142x2+2x2) (0x1+1x0+2x1+2x0)
(1%0+0x1+1x2+0x2)  (Ix1+0x0+1x1+0x0)
(2x0+1x1+0x2+1x2)  (2x1+1x0+0x1+1x0)
(2x0+0x1+1x240x2) (2x1+0x0+1x1+0x2)

(0%2+1x142x0+2x1) (0x2+1x0+2x1+2x0)
(1%240x1+1x0+0x1)  (1x2+0x0+1x1+0x0)
(2%2+1x140x0+1x1)  (2x2+1x0+0x1+1x0)
(2x2+0x1+1x040x1) (2x2+0x0+1x1+0x0)
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image23.png
The matrix A gives the number of ways to travel between any two cities by passing through
exactly one other city. The matrix A +A2 represents the total number of ways to travel between
two cities with at most one intermediate city.

Let the entry in the ith row and jth column of A, A2 and (A + A%) be a; . b and c; respectively.
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(a) Number of ways to travel from city 1 to city 3 by passing through exactly one city = by3

3
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(b) Number of ways to travel from city 2 to city 4 by passing through exactly one city = bye

3
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(c) Number of ways to travel from city 1 to city 3 by passing through at most one city = 13

5
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(d) Number of ways to travel from city 2 to city 4 by passing through at most one city

= Coe

3
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1212 22 21

o o206
29 1212
2006 128

Number of ways to travel between cities 1 and 4 by passing through A + A% + A3= (A +A2)
+Aexactly two cities
= Entry of the first row and fourth column of matrix 4>

=21
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935 4] [12 12 22 21
Dy arma =@ o|d 23 3|12 4 96
536 5[ (29 1212
435 s/ [21 6 128
21 15 27 25
wp |15 6129
27 12 18 17
25 9 17 13

Number of ways to travel between cities 1 and 4 by passing through at most two cities

= Entry of the first row and 4" column of (A + A% + A%) = 25
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image31.png
Number of lines connecting city 1 to itself without passing through either city 2 or 3 is 0. This
information is entered in first row and first column of matrix 8. Number of lines connecting city 1
t0 city 2 without passing through city 3 is 2. This information is entered in first row and second
column. Number of lines connecting city 1 to city 3 without passing through city 2 is 3. This,
information s entered in first row and third column

similarly number of lines connecting city 2 to cities 1. 2 and 3 without- passing through any
other city are respectively 2, 0, and 4, which are entered in the respectively first, second and
third column of second row of matrix . In the same way the number of lines connecting city 3 to
cities 1. 2 and 3 without passing through any other city are respectively 3, 4 and 0, which are
entered In the respectively first. second and third column of third row of matrix 5.




image32.png
(b)B2=Bx B
023023

=[2 0 4|2 0 4
340340

(0+4+9) (0+0+12) (0+8+0)
(0+0+12) (4+0+16) (6+0+0)
(0+8++0) (6+0+0) (9+16+0)

1312 8
=12 20 6
8 6 25
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(c) Number of lines that connect cities 1 and 2 go through exactly one other city (city 3)

Entry of first row and second column of matrix 82

12
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023)] 1312 8
@ prp? =[2 0 4[+[12 20 6
340/ [8 6 25

1314 11
=[14 20 10
110 25

Number of lines that connect cities 1 and 2 go through at most one other city

= Entry of first row and Second column of matrix (8 + %) = 14
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(a) Let us suppose matrix & represents the number of nonstop routs between cities. Also
represents the city .. and by H, . J and N respectively.

HSUN
010
101 2(s
B
010 1))
121 0N
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Here number of nonstop routs from city Hto H, S, J and N are 0, 1, 0 and 1 respectively. These
numbers of routs are entered in the respectively first, second, third and fourth column of first
row. Similarly. number of nonstop routs from city S to H, S, J and N are 1,0, 1 and 2
respectively. These numbers of routs are entered in the respectively first, second, third and
fourth column of second row. Number of nonstop routs from city Jto H, . J and N are 0, 1, 0
and 1 respectively. These numbers of routs are entered in the respectively first, second, third
and fourth column of third row. Also number of nonstop roots from city N'to H, S, J and N are 1,
2. 1:and 0 respectively. These number of routs are entered in the respectively first, second,
third and fourth column of fourth row.
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(b) To find the number of one-stop flights between Houston and Jackson, we have to get 82,
such that

B2=BxB

"
a—
o — -

10 1o
01 01
10 1o
21 21

[Epp=—

0,

(0+140+1) (0+0+0+2) (0+1+0+1) (0+2+0+0)
(040+0+2) (140+1+4) (040+0+2) (1+0+1+0)
(0+140+1) (0+0+0+2) (0+1+0+1) (0+2+0+0)
(042+0+0) (140+140) (042+0+0) (1+4+1+0)

2222

[

6
22
2

SRS

Consequently, number of one-stop flight between Houston and Jackson

= Entry of first row, third column of p2

2
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[From parts (a) and (b)]

Now. number of flights between and that require at most one stop

= Entry of first row and second column of matrix (8 + 8%)

-3
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(d) Number of one-stop flights between and = Entry of fourth row and first column of £2

2 [From part (b)]
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Dogs  Rats  Cats  Mice

Dogs 0 1 1 1
_Ras | 00 0 1
" Cats 0 1 0 1

Mice | 0 0 0 0
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The input-output matrix for the economic sectors: livestock, crops, food products, mining and
manufacturing. housenolds, and other as follows:

0178 0018 0411 0 0005 0

0.143 0018 0088 0 0001 0

0089 0 0035 0 0060 0003

0.001 0010 0012 0.063 0.007 0014

0.141 0252 0.088 0.089 0402 0.124

0.188 0156 0.103 0255 0.008 0474

The objective s o find the matrix (/- A)" using graphing calculator

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

To enter the matrix in TI-84 calculator. press [3nq],[x'] to get the MATRIX EDIT menu and

select the matrix to edit.

Enter the number of rows then columns.

Press [ENTER] to enter the numerical values into the matrix
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Find the production matrix by first calculating 7 — A,

0

1
0
0

Enter the identiy matr /=|
0

oo oo —

0

Now subtract 4 from ] to get the resultant

0

cooc-o

0

oo -oo

0
0
0
0
1
0

0

—ococoo

in the calculator by proceeding as above.
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Find the inverse by entering the below keystrokes in the Home screen

Therefore. the value in row two and column one is [0.204].
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(b)
The demand matrix (in millons of dolars) is:
1980
650
1750
1000
2500
3750
Multiply (/- A)" to the demand matrix to get the amount that each sector produces.

Enter the below keystrokes in the Home screen:





