6.4 Basic Matrix Opereations

1.
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Size of matrix A is 2x3.

Additive inverse of matrix A is-A

pa [T 8
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[image: image2.png]Let

-7 23
A=
5 -6
In this matrix the numbers of rows and of columns are 2 and 2 respectively. Therefore this is a
square matrix and of size 2x2. Additive inverse of matrix A is —A

7 —23]

Now, -A=
-5 6
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[image: image4.png]There are three rows and three columns in this matrix, .., number of rows and of columns are
equal. Hence the given matrix s a square matrix of size 33.

Additive inverse of matrix A s —A.





4.

[image: image5.png]|:6 4 in 2}
3

The size of this matrix is 1 x 5.
‘This matrix has only one row, so this matrix is a row matrix.

LetA= |:6 -4 % 12 2}

The additive inverse of the matrix A is —A.

-12 —z}

2-A= [-5 4





5.

[image: image6.png]1]

The size of this matrix is 2 x1

This matrix has only one column, so this matrix is a column matriy.

‘The additive inverse of this matri is [*71]




6.

[image: image7.png][
The size of this matrix s 1 x 1

‘This matrix has only one row and one column, so this matrix is a row matrix and column matrix
t00.

LetA= [-3]
‘Then the additive inverse of the matrix A is —A.

2-A= [3]
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[image: image8.png]If Ais a5 x 3 matrix and
A+B=A
It means B1is a5 x 3 zero matrix, i €.,

00 0

> oo o
oo oo
oo oo




8.

 [image: image9.png]Addition of two matrices is defined when their sizes are same. Since the size of two matrices G
and D are respectively 3x3 and 3x4, which are different. Therefore, sum G + D is not defined.




9.

[image: image10.png]Consider the sum of matrices
127 ] [-8 12 55
802 -4 [2 -3 0 0

We have to find the sum of matrices.




[image: image11.png]We know that the sum of the matrices is possible when they are of same order.
Here both the matrices are of order 2x4
The sum can be calculated by adding the corresponding elements of the matrices.

Then we have

127 —1] [-8 12 =5 5] [1+(-8) 2412 7+(-5) -1+5
+ =

80 2 4] 2 -3 0 0] [8+(-2) 0+(-3) 2+0 440

[-7 142 4
e 32 4
Therefore,

127 1] [-812 -5 5] [-7 14 2 4
+| -
802 -4 [2 -3 0 0] (6 32 4





10.

[image: image12.png]Consider the sum of matrices

1728
2 3|+ 6 8
37)[-19

We have to find the sum of matrices.




[image: image13.png]We know that the sum of the matrices is possible when they are of same order.
Here both the matrices are of order 3x2.

The sum can be calculated by adding the corresponding elements of the matrices.

Then we have
1 7] 2 8] [ 142 748
2 3|46 8|=| 246 348
307) -1 9) [34(-1) 749
315
=[s s
216
Therefore,
1 7] 2 8] 315
2 3[+ 6 s|=[s s
307) -1 9) |26





11. [image: image14.png]Consider the sum of matrices

PR

We have to find the sum of matrices.




[image: image15.png]We know that the sum of the matrices is possible when they are of same order.
Here both the matrices are of order 2x3
The sum can be calculated by adding the corresponding elements of the matrices.

Then we have

-1 =5 9] [4 4 7] [-1+4 -5+4 94+(-T)
+ =

202 3f7[1 <1 2]T[ 241 24(-1) 342

Therefore,
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13.

[image: image17.png]Our strategy is to perform the indicated operation:

0 -2][s 6
19 |-9 17
-5 9] [3 -1

Observe that, above operation indicates subtraction of two matrices of same order 3x2
Matrix subtraction

The subtraction of two mxnmatrices 4 and g isthe mxn matrix 4 B inwhich each
element of second matrix s subtracted from the corresponding elements of first matrix.

Thus,




[image: image18.png]0 2] [8 6] [o-8 -2-6
19 f=[9 17|=[ 1-9  9-17
-5 9] [3 -1] |-5-3 -9-(-1)
|:078 -2-6
0 2] [8
Thus, [ 1 9 |-[9

-5 9] |3





14.

[image: image19.png]Here we have to find the sum of matrices.

3251 5 2
39 0/ [36 8
Subtraction of the matrices is possible when they are of same order. Here both the matrices are

of order 2 x3.

The subtraction can be calculated by subtracting the corresponding elements of the matrices.
Then we have

32 5] [1 s 2] [ 31 -2-5 5-(-)
39 0/[36 8] [3-(-3 9-6 0-8

277
e 3 -8




15.

[image: image20.png]9 1
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The given two matrix are of different sizes and hence cannot be subtracted.




16.

[image: image21.png]Our strategy is to perform the indicated operation:

38 0] 2 6
L 5 —7} {9 4]
‘Observe that, above operation indicates subtraction of two matrices of different order.
Matrix subtraction:
The subtraction of two mxnmatrices 4 and g isthe mxn matrix 4— g in which each
eelement of second matrix is subtracted from the corresponding elements of first matrix.

3 0 2 6
In this case, the matrix L }nas order 2x3and the matrix L‘ 4] has order 2x2

Since the two matrices have different order. their subtraction is not defined

3-8 0] [2 6
That s, | is not defined.
15 7] [9 4
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[image: image31.png]Given that,
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The matrix (X + T) having 2 rows and two columns is a 2 x 2 matrix.
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[image: image32.png]The given matrices X and T are
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[image: image33.png]And T+X= rJ+X,V
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=X+T

Hence X+ T=T+X

[Thus commutative property of addition of matrices is verified for matrices X and T
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(Associative property of addition of matrices s verified)
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[image: image37.png]The given matrices are X = {X "}

00
And 0 =
00

E
Additive inverse of X is -X.

X

X is the additive inverse of X if

X+(-X)=0




[image: image38.png]?Inverse property of addition of matrices is verified )
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[image: image39.png]Given that,
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(Identity property of addition of matrices veriied )




30.

[image: image40.png]All the properties used are based on addition of two matrices. Addition of two matrices is
defined if both the matrices are of same order either it is square matrix or not square matrix but
both should be of same order.




31.

[image: image41.png]‘The given information in the matrix form is given below:

Lost revenue per
fan ()

Lost annual revenue
(milions $)

Basketball Hockey | Football | Baseball
cercentage of 16 16 20 18
ereentage oftins | |yg0 125 19 1540
who don't show up.
27 358 519 963





32.

[image: image42.png]Given that, 66% of college graduates had student loan debt in both 2010 and 2011
The average debt in 2010 is $25,250 and it rise to $26,600 in 2011

The unemployment rate for 2011 is 8.8%

The unemployment rate for 2010 is 9.1%

This data can be listed as follows:

2010|2011
% with debt 66%  [66%
Average debt $25,250 | 526,600

Unemployment rate | 9.1% | 8.8%





[image: image43.png]This information can be given by a matrix as follows:
2010 2011
% with debt 6% 6%
Average debt [ $25,250 26,600
Unemployment rate| 9.1%  8.8%




33.

[image: image44.png]Given that, the shortage of organs for transplants is a continuing problem in the United States.

In 2000, there were 2674 adults waiting for a heart transplant, 1799 for a lung transplant,
15,004 for a liver transplant and 79,307 for a kidney transplant.
In 2010, there were 2874 adults waiting for a heart transplant, 1750 for a lung transplant,
15,304 for a liver transplant and 83,919 for a kidney transplant.
In 2011, there were 2813 adults waiting for a heart transplant, 1630 for a lung transplant,
15,330 for a liver transplant and 86.547 for a kidney transplant.




[image: image45.png]This data can be listed as follows:

2009

2010

2011

Heart

2674

2874

2813

Lung

1799

1759

1630

Liver

15,004

15.304

15,330

Kidney

79.307

83,919

86.547





[image: image46.png]This information can be given by a matrix as follows:
2009 2010 2011

Heart (2674 2874 2813

Lung | 1799 1759 1630

Liver | 15,094 15394 15,330

Kidney | 79,397 83,919 86,547




34.

[image: image47.png]Given that, Median household debt varies by age group.
Median secured debt is $76,500 for individuals under 35 years old, $126,500 for 35-44 year-
old, $99,000 for 45-54 year-old, $85,000 for 55-64 year-old and $50,000 for those 65 and
older.

Median unsecured debt is $9700 for individuals under 35 years old, $8400 for 35-44 year-old,
'$8000 for 45-54 year-old, $6000 for 55-64 year-old and $3450 for those 65 and older.




[image: image48.png]This data can be listed as follows (nearest thousand)

Secured | Unsecured

Under 35years | 77 10
3544 years  [129 8
45-54years |99 8
5564 years |85 6

65and older |50 3





[image: image49.png]This information can be given by a matrix as follows:
Sccured  Unsecured
Under 35 years| 77 10
35-ddyrs | 129 8
45-Sdyrs | 99 8
S5-64yrs | 85 6
65+y1s 50 3
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[image: image52.png](b) During the following week, at store I,

Increase in sale of bread = 88 x I%) =22 loaves

Increase in sale of milk = 48x 1%50 =12 quarts

increase in sale of peanut butter = 16x I%SO =4jars

Increase in sale of cold cuts = 112 X% =281




[image: image53.png]Thus, new sale of bread = 88 + 22 = 110 loaves.
New sale of milk = 48 + 12 = 60 quarts

New sale of peanut butter = 16 + 4 = 20 jars
New sale of cold cuts = 112 + 28 = 140 Ib
Atstore I,

Increase in sale of bread = % =35 loaves

Increase in sale of milk = ? 24 quarts
21

ncrease i sale of peanut butter = 5 =7 jars

Increase in sale of cold cuts =





[image: image54.png]Thus, new sale of breed = 105 + 35 = 140 loaves
New sell of milk = 72 + 24 = 96 quarts

New sale of peanut butter = 21 +7 = 28 jars

New sale of cold cuts = 147 + 48 = 196 Ib
Atstore I,

Increase in sale of bread = 60x % =6 loaves

Increase in sale of milk = 4(;)(% = 4 quarts

10 _

ncrease i sale of peanut butter = 0 - =0

Increase in sale of cold cuts = 50x % =5b




[image: image55.png]Number of loaves of bread sold
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[image: image57.png](c) Sum of the two matrices in part (a) and in (b) represent the total sales over the two-week
period as.

88 48 16 112] [110 60 20 140

105 72 21 147[+|140 96 28 19

60 40 0 50| |66 44 0 55

198 108 36 252
= |245 168 49 343
126 84 0 105

Here the rows and the column refer to the same articles as in part (a).




36.

[image: image58.png]‘The following table gives educational attainment as a percent of the U.S. population 25 years
and older in various years

MALE

FEMALE

Year

Four Years of High
School or More

Four Years of
College or More

Four Years of High
School or More

Four Years of
College or More

1940 [22.7% 5.5% 26.3% 3.8%
1970 | 55.0% 14.4% 55.4% 8.2%
2000 | 84.2% 27.8% 84.0% 236%
2012(87.3% 31.4% 88.0% 30.6%





[image: image59.png]a)

The educational attainment of males data can be listed as follows:

MALE

Year | Four Years of High School or More

Four Years of College or More

1940 [22.7% 5.5%
1970 | 55.0% 14.4%
2000 | 84.2% 27.8%
2012(87.3% 31.4%

This information can be given by a matrix of order 2 4as follows:

[

227 550 842 873
55 141 278 314





[image: image60.png]b)

The educational attainment of females data can be listed as follows:

FEMALE

Year | Four Years of High School or More | Four Years of College or More

1940 | 26.3% 3.8%
1970 | 55.4% 8.2%
2000 | 84.0% 236%
2012 88.0% 30.6%

This information can be given by a matrix of order 2 4as follows:

263 554 840 880
38 82 236 306




[image: image61.png]B

Use matrices from parts (a) and (b) to find how much males have reached educational
attainment than females.

‘The matrix form of this information is,

227 550 842 87.3] [263 554 840 880] [-3.6 04 02 -0.7
55 141 278 314) |38 82 236 306] |17 59 42 08
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