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Consider the following matrices,

12
Coefficient matrix A=|:l 5]

Matrix of variable X = {‘}
y

-3
Matrix of constant B { s }

So, matrix equation is AY = B
AX =B

[ LR
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Now, find -1 and solve the equation.

a b 1 d -b
c d du[a b} - a O]
d

.

b
Find the matrix determinant by use the formula, det {” }

c d
dctlz=3
15
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Substitute the values in equation (1).

7]

=
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Now, substitute 41 and Bin y _ 4-'p

X=A4"B

Thus. the solution of the original system
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Consider the following matrices:
31 34
A= 8=
42 56
The objective is to solve the matrix equation A = B for X.
Then x = 4'B.
Write the system as a matrix form 4X = B, that is,
3 1][x]_[3 4
4 2]y 7[5 6

Now, first find the inverse of A.
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Now, the value of X is,

X=A'B

Y

Therefore, the value of the matrixis | X =

Slw ol—
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Consider the following matrices:

et

The objective is to solve the matrix equation ALY = B for X. thatistofind x = 4°'B.

Write the system as a matrix form A = B, thatis,

LM

Now, first find the inverse of A.

-7 4
-1
Now, find the value of X

T
153

Therefore, the value of the matrixis | X'

[
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Here., we have to solve the matrix equation 4x = B for x'
Given

21 0 1
A=|-4 -1 3 |B=|4

312 0
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x
Let X =| y | be the required solution

z

So, the matrix equation Is X = B

21 o)« 1
-4 -1 3 ||y|=[4
31 -2)z] |o

To solve this, first we have to find 4
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Now, we write augmented matrix. and then perform elementary operations. We get,

21 0floo
[4l]=|-4 -1 310

30120 01
o2 01/2 0

=[-4 1 1 R‘
31 720 0
o2 o2 o

0
=fo 1 3 1 0
0 -2 2320 1
10 =322 <12 0
01 3|2 1 0| RoR-
0-12 -2 |32 0 1

Ry = R, +4R, R, > R,~3R,

2

10 =322 -2 0

o1 3|2 1 0 RoR+LR,

2

0 0 -1212 12 1
10 73/2—1/2 —12 n

=lo 13 R,—>-2R,
00 1 -1 -2
1o o1 -23
01 32 10 R‘ﬂRﬁ%R,
00 11 -1-2
1o o1 -23

=fo 1 o1 46 R, R,~3R,
00 11 -1 -2
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since [A‘I]—»[Il/i"], using Gauss-Jordan process

We get

1 -2 -3
A'=[-1 4 6
11 -2
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X=A"B

X[ -2-3]n

y :[4 4 6|4

) L1 -1 =20

x] [-7

y :[15

2] -3

lence, the solution matrix of the given matrix is
El

X =|15

-3
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Here., we have to solve the matrix equation 4x = B for x'

Given
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x

Let ) =| y | be the required solution
z

So. the matrix equation is A = B

3 -1 0]fx] [3

0 1 2|y|=l6

9 0 s5)lz] |12

To solve this, first we have to find 4!
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Now, we write augmented matrix, and then perform elementary operations. We get,
3 -1 0t 00

[4lr]=jo 1 200 10
9 0 500 01

1 =13 00130 0

=fo 1 2o 10 Ra%k

9 0 spoo1

13030 0

=fo 1 20010 R, R~9R,

0 3 51301

10 2B 50

=fo 1 200 10 R,AR,+]§R:,R‘~>R‘—3RI

0 0 -1]3 -3 1

23013 1/3 0

200 1 0 R >R

13 -1

o-5/3 -5/3 23

o6 -5 2 R R-2R,R > R-2R,
13 3 - 3

"
)
c-o o =o
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since [A‘I]—»[Il/i"], using Gauss-Jordan process

We get

~5/3 -5/3 23
A'=|-6 -5 2
3003 -1
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so,

X=4"B
x| [-53 55 233
yl=|-6 -5 2s
EL I I T T 3
X [3
y|=|12
=] |3

Hence, the solution matrix of the given matrix is
3
X =[12
-3
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556-6.5-TE

r+2y+3z=

2x+3y+22=6

-2y —4z=

The coefficient matrix.

1203
A= |2 3 2

2 4
Matrix of variables,

-
W
e
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Matrix of constants,

10

AX=B

=>Xx=4"8
To find A-1, first write augmented matrix [A | 1

12 3[1 00
Aln=12 3 2f0 10
-1 -2 4]0 01
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Replace Ry by 2R; - Ry

12 3[1 00
=10 1 4|2 210
-1 2 4]0 0 1

Replace R3by —Rs— Ry
23[1 0 0
1 4[2 -1 0
01 0

"
S o -
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Replace Ry by Ry + (-4)R3.
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Replace Ry by Ry + (-2)R;

1008 2 -5

=01 0/6 -1 4

00 1|1 0 -1
8 2 -5
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-8 2 5|10
Now A'B=| 6 -1 4|6
-0 —[-1
~80+12+5
= | 60-6-4
~10+0+1
-63
= | 50
-9
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Solution of the system: x=— 63, y =50, 2= -9

le.. (- 63,50, - 9)
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x+y-32=3
2+ 4y-4z=6
1

x+y+dz=

The coefficient matrix,

13

A= |2 4 4
14

Matrix of variables,
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Matrix of constants,

To find A~ first write the augmented matrix [A | ]
113100
AlN=|2 4 40 10
-1 o4fo o0
Replace Ry by (-1) Ry
1 -1 3]-100
=12 4 4|0 10
1 4]0 0





image33.png
Replace Ry by Ry + (-2)Ry

-1 3 [-100
=10 6 -10{2 10
-1 4o o0

Re

8

place Ry by R; + Ry

-1 3 [-100
=10 6 -10[2 1 0
00 7|10

Re

8

place R; by %Rz, Ryby %R;

-1 3 | -1 0 o0
1 -5/3[1/3 1/6 0
0o 1 |-u7 0 w7

1
= |0
0
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Replace Ry by Ry + %Rz

=13 -1 0 o
=10 1 0|2/21 1/6 5/21

00 1|-1/7 0 7
Replace Ry by Ry + Ry

1.0 3|-19/21 1/6 5/21
=10 1 0f 2/21 16 s/21

00 1| -7 0 17

Replace R; by R + (-3)R;

10 0[-10/21 1/6 -4/21
=10 1 0| 2721 1/6 5/21
00 1| -7 0 17

~10/21 1/6 4721
s A= 2721 16 5/21
-7 0 U1
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—10/21 1/6 -4/21][ 3
=] 2/21 6 521 |6
-7 0 17 [

Now, A~

-10/7 1 4/21
= 2/7 1 =521
-3/7 0 -7

5721
= [22/21
-4/7
x=A"8
x| [-s/21
y|=[22/21
z| [-47

Solution of the given system, x
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X+4y+3z

x-3y-2z
2+ 5y +4z=T

The coefficient matrix,

14 3
A= (1 -3 2
205 4
Matrix of variables.
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Here., we have to solve the matrix equation 4x = B for x'

Given

aeld el
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Replace Ry by TR; +21R,

1431 0 0
o 2L Ly
717 77
00 1|-11 37
Replace R, byR2+(;] Ry
14301 0 0
=01 0[8 2 -5
00 1|-1m 37
Replace Ry by Ry +(~4)R,
10 3[-31 -8 20
=01 0[8 2 -5
00 1|-11 37
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Replace R; by Ry +(-3)Ry

Toof2 1 -1
=01 0[8 2 -5
00 1|-11 37
21 -

A= 8 2 s

-1 307
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2 1 -2

Now 4ip=|8 2 5|0
-3 77
-24+0-7
= | -96+0-35
13240+49
=31

= |-131
181
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Now, X= 4-1p

x] [-31
= |y|=[-131
z 181

Solution of the given system.

X=-31,y=-131,2=181,le. (-31, 131, 181)
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Consider the system of equations

x+2p+3z=
x+dy+2

y-z=—4

Write the system as matrix equations, we have the three matrices.

123 x 4
A=[1 4 2| x=|y|And B=| 8
0 1-1 z -4
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So, the matrix equationis 4x = B

12 30x] [ 4
14 2| yl=| 8
0 1-1][z] |4

To solve this, first we have to find 4




image43.png
Now, we write augmented matrix, and then perform elementary operations. We get,
1230000
[4lr]=|r 4 2o 10
0 1-tfo 01
12310 0
=02 -1}-1 1 0 R >R,~R,

0o 1-100 1
12310 0

=[o 1 01 R &R
02 1o
10 s[1 0 -2

=fo 1 -100 0 1| RoR-2R.R>R-2R,
00 -1 1 -2
10 o6 -5 8

=fo 1 o1 1 R =R ~SR,R, >R, + R,
00 -1 1
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since [A‘I]—»[Il/i"], using Gauss-Jordan process

We get

6 -5 8
At=[-1 1 -1
-1 1 -2
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W =
0

12

Hence, the solution matrix of the given system of equations is

X =(—48,8,12),
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Now, we write augmented matrix. and then perform elementary operations. We get,

1230000
[4lr]=|r 4 2o 10
0 1-tfo 01

12310 0
=fo2 -1t 1 0 RoR-R
0o 1-100 1

12310 0

=[o 1 01 R &R
02 1o
10 s[1 0 -2
0 1100 0 1| R->R-2R.R—>R-2R,
00 -1 1 -2
10 o6 -5 8

=fo 1 o1 1 -1| RoR-SR.R,oR+R
00 -1 1 -2
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x

Let X {
y

} be the required solution

So, the matrix equation Is X = B

[ LI

To solve this, firstly we have to find 4
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2+2y-4z=12
2+6y=16
~3x- 3y +52=-20
The coefficient matrix.

2 2 4
2.6 0
-3 -3 5

Matrix of variables,

X

x
W
=
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Matrix of constants,
12

16
-20

Tofing -1, first write augmented matrix [4]7]
2 2 4100
[41=12 6 001 0
33 5000 1
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Replace R, by;

1o 2|t

_ 7
"1z 6 0o
= 3 5o
Replace R, by R,
12|t

B

04 4|
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Replace Ry by Ry +3R;

12|t oo
2

=104 4110

00 13 01
2

Replace R, by % Ry

<
o

o al—
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Replace Ry by (—1)Ry

-2
=101 1
00 1

-2
=101 0
00 1

0

L
7
0

0

o al—

-1

0
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Replace R, by Ry +(~1)R,

31
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Replace R, by Ry + 2Ry

Lo 0TS L
4 4
Olﬂzll
4 4
00[7104
2
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~45-4+60
15+4-20
—18+0+20

1
i
1
0
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Solution of the system, x = 11, y

2.ie., (11,1, 2).
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r+y+2w=3
ox-y+z-w=3

X+ 2y+27-2w=5
r+2y+z=3

The coefficient matrix,

1102
2 -1 1 -l
3
1

302 2
2 10
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Now, we write augmented matrix, and then perform elementary operations.

We get,

1o 1
1511 1 1

i
R >R +R,
i
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Matrix of variables,

x
x=|"
:
w
Matrix of constants,
3
.

w o w
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To find A~ first write augmented matrix [ A| /]

11 021000
[A”]:zfllfloloo
33 220010
12 10f0001
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Replace Ry by Ry +(-2)R

1
0
3
1

1
-3
3
2

0
1
2
1

2
-5

1
-2

2|0

0

0

0
1

0
0

Replace Ry by Ry +(-3)R;

1
0
0

1
-3
0
2

0
1
2
1

2
-5
-8
0

1
-2
-3
0

- oo

o -oo

- o o o

- o o o
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Replace Ry by Ry +(~DRy +(-DR,

11 021 0 00
o031 5|21 00
“loo 2 8/30 10
04 03 |1 01
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Replace szyR2+%R3
110
010
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Replace Ry by Ry +(—4)R,

11021 0 o
0101 bl
3 3%
oo 4 0o 1
2
0002 |l ]
313 3
3
Replace Ry by 2Ry
11021 0 o
0101 ol
3 3%
oo 4 0o 1L
2
0001 |11 2
55 5
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Replace Ry by Ry +4Ry
1102t o

o wi-
ol—

|4
Ul s )

=

=
o
°

[y

0 0
L
6
nn
10 5
N
5 5
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Replace R, by Ry +(~1)R,

oo 22 L
36 3
01 0 L[l L
_ e 3
001 0|22
10 5
0o0o01|L 1
5 5
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Replace R, by R, + [-3 Ry

oo 3|3 =
3|16 3 6
01 00|l ES
_ 10
001 0|24
10 5
0001 |l L
5 5

°

D1 |5 L
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since [A‘I]—»[Il/i"], using Gauss-Jordan process

We get

o [6/11 |/||}

/111
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Replace R, by R, + (- ;] Ry

1ooofl o 1
2
0100/ L 23
_ 5 10
001 o2 4 U
5 10
0001 L=z
5 5

IR T
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—lme|eT

Gl
o Tl win —1n

—in—l2%512
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21,1255 36

075 100
3.3 109

—21+24-55+72
10
3+3-10+9
5
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2
2
0
10
20
0
5
5
1
0
2
1

arep—

L w=1,1e. (1,02 1)
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x-22=4
ox+y+2z+2w=-8
3x-y-27-3w=12
y+azew=—4

The coeflicient matrix,

10 20
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Matrix of variables,

x=
z
W,

Matrix of constants,
4

p= |8
12

4
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To find A~ first write augmented matrix [A ] /]

1 0 2 01000
[All]zlezzoloo
3 -1 230010

0 1 4 100001

Replace Ry by Ry +2R;

10 -2 0[1 000
0 2 22100
3 -1 -2 3[0010
01 4 1]/0001
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Replace Ry by Ry +(-3)R

00

0

3|3 01
1o o001

4

-1

Replace Ry by Ry+ Ry

0

1
1

30
30

-3
-2

-1 4
8

0
0

0
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Repiace Ry by (R + Ry)

0

=

2 01
2 2|2
[
2| 2
8§ 2|3

2 01
2 2|2
[
2| 2
0 2|1

cwi- - o

0
1
L
2

4

—wi- o o

pi- o o

s oo

s oo
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x] [en yn)[4
e )
x] [2/11
y}{—u/u]
x] [ 2
y}[-z

Hence, the solution matrix of the given matrix is
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Replace

0

Replace

0

1

Ry by R

by SRy

2 0

2 2|2
P Y
2|72
0o 1|1
2

2 0|1
2 2|2
1oL

1
o 1| L

pl— - o
PRSI

ol

o oo

Ni— al— o ©
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Replace R, by R, +(-2)Ry

1o-20[1 0
01 201 s
L
00 1 of-+ -1
P2
00 0 1|+ 2
2
Replace R, by R, +2R;
1o-20[1 0
01 0oL 4
2
00 1 of-1 -1
P2
00 0 1|l
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Replace R; by R +2R;
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Now, A~'B =

248-6-2
2-32430+2
~144-3-1
2+16-18-2
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x] 2
vl |2
]
w| |2

Solution of the given system, x=2, y =2,z

—2ie. (2.2 -1
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N= (- M) X

Multiply both sides by (1— M),
(1= My N = (1= My (= M)x
(I-My'N=IX[w A A=
(I-My " N=X[1X=X]

Now,

-ue [ S ]
117
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To find (/— M), first we write augmented matrix [(/ — M) | ]

1110
20 |01

Replace Ry by Rp 2R,

1110
02|21
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Replace Ry by %Rz

0
L

2
Replace Ry by Ry + Ry
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-1

(-myt=
Now. X = (/- )"
o L
=X= 2
ot
2




image6.png
Consider the following matrix,

GHHEEH

The objective is to solve the matrix equation AY = B for X.




