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46
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47.
x-2y+4z=9
x+y+13z=6
-2x+6y-z=-10
Augmented matrix of the system is
[image: ]
Reduce matrix to reduced row echelon form
[image: ]
Swap R1<-->R3
[image: ]

Cancel leading coefficient in row R2 by performing R2R2+*R1
[image: ]

Cancel leading coefficient in row R3 by performing R3R3+*R1
[image: ]

Cancel leading coefficient in row R3 by performing R3R3-*R2
[image: ]
Reduce matrix to reduced row echelon form

Multiply matrix row by constant: R3*R3
[image: ]

Cancel leading coefficient in row R2 by performing R2R2-*R3

[image: ]
Cancel leading coefficient in row R1 by performing R1R1-R1+1*R3
[image: ]

Multiply matrix row by constant: R2 *R2
[image: ]
Cancel leading coefficient in row R1 by performing R1R1-R1-6*R2
[image: ]

Multiply matrix row by constant: R1-*R1
[image: ]
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[image: ]
Bt Gauss Jordan method solution of the system is x = -93, y = -31, z = 10
48.
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49.
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50.
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—2R,+ R, — (Replace third row by sum of itself and -2 times of second row) and — R, —
(Multiply second row by -1)

112 3t
01 1 o2f
00 0 of

The third row of matrix denotes the equation Ox +0y+0z + 0w

The left side of this equation is always 0 and the right side is 1

it has no solution therefore the original system has no solution

That is the system is [nconsisten
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The system of equations is
a-3b-2c=-3
3a+2b-c=12
—a-b+dc=3

The corresponding augmented matrix form is
1 -3 -2-3
32 41|12
-1o-1 4
3R, +R, - (Replace second row by sum of itself and 3 times third row)
1 -3 -2-3
0 -1 1121
-1o-1 4
R+R >

(Replace third row by sum of tself and first row. Also multiply second row by -1)

1-3 -2/3
0 1 -11f-21
0 -4 2j0
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4R, + R, — (Replace third row by sum of itself and 4 times of second row)

1 -3 -2|3
0 1 -11}-21
0 0 42-84

he corresponding equation are-
x-3y-2z=-3 1)

@
—42z=-84 @)

low, use back substitution

“rom equation (3). we get
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On putting the value of z in equation (2).

Also, from equation (1),
x=3x1-2x2=-3
x=7=-3
x=4
The solution of the system is (4,1,2)and the system s independent
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The system of equation is
2x+2y+22=6
3x-3y-dz=-1
x+y+3z=11
The corresponding augmented matri form is
22 26
3-3 4|1
113

2
1
3-3 -4/
113

, —> (Multiply first row by ; )
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—3R, + R, - (Replace second row by sum of itself and -3 times of first row)
and —R, + R, — (Replace third row by sum of tself and -1 times of first row)
1o
0-6-7/-10
0 0 28
The corresponding equations are
xtytz=3 .. (1)
~6y=Tz=-10 ... (2)
2:=8 @)

Now, we use back substitutions,

From equation (3), we get

z=4
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From equation (2), we get

~6y-28=-10
~6y=18,

y=-3

And, from equation (1), we get
x-3+4=3
x+1=3
x=2

Thus, the system is [ndependen
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The system of equations is
—x+3y+2z=0
2x-y-z=3
x+2y+32=0

The corresponding augmented matrix form is

-1 3 2)0
2 -1-1f3
12 3

Interchanging the first row and third row we have

12 3
2-1-1f3
-1 3 20

—2R, + R, — (Replace second row by sum of itself -2 times of first row)

and R, + R, —> (Replace third row by sum of itself and first row)
12 30

0-5-73

05 sjo
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Ry R,

12 30

0 5 5

0-5-7p3

Replace third row by R, + R,

12 3
0 5 sjo
0 0-23

RoLR,
5

12 3o
o 1 1f
0 0-2p

The corresponding equations are
x+2p+32=0 . (1)
yrz= @
-2z=3 @)

Now, we use back substitution,

From equation (3). we get

e




image16.png
2
From equation (2), we get

Therefore,

The solution of system is
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The system of equations is
3x+Ty+9z=0
x+2y+3z=2
x+dy+z=2
The corresponding augmented matri form is
37 9
123
1aip

Interchange R, and R, , We get

12 32
3790
1412
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Replace second row by R, —3R, and third row by R, —R,

12 3|2
0 1 o6
0 2-2[0

Again replace third row by R, ~2R,

12 3 2
01 0f-6
0 0-2)12

‘These corresponding equations are
X+2y+3z=2 O]
y==6....2
-2z=12 @)

Now, we use back substitution,

From equation (3), we get
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-6
From equation (2), we get
y=-6
And. from equation (1), we get
x-12-18=2
x=30=2

x=32

‘The solution of system s |(32,6,-6)|
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The system of equations is
x-2y+4z=6
x+2p+132=6

-10

“2x+6y-z

The corresponding augmented matrix form is.

1-2 4| 6
12136
-2 6 -1-10

Replace second row by R, — R,.third row by R, + 2R,

1-2 4l6
0 4 90
02 72

Interchange R, and R,

1-2 4l6
02 72
0 4 90




image21.png
Replace third row by R, -2R,

1-2 4|6
0 2 7|2
0 0 -5[4

We cannot continue to solve this system of equation. The corresponding equations are

x=2y+dz= 1)
2y+7z=2 .2
4 @)

Now we use back substitution,

From equation (3), we get

s

5

From equation (2), we get
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Thus, the solution of system is

Thatis [(20.8,1.8,08)
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The system of equations is

The corresponding augmented matrix form is

1-2 56
12 3]0
13 2[5

Replace second row by R, R, and third row by R,~R,

1-2 5|6
0 4-26
0 5 -3/11

Replace third row by 4R,

1-2 5|6
0 4-2|6
0 20 -1244

SR, + R, >
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1-2 5|6
0 4-2/6
0 0 214
The corresponding equations are
x=2y+52=-6 . (1)
4y-2z=6 ... (2)
2z=14 e (3)
Now, we use back substitution,
From equation (3), we get
7
From equation (2), we get
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And, from equation (1), we get

Thus, the solution of system is

(25.-2,-7)|
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Consider the following matrix:
x+y+z=200
x-2y=0
2x+3y+52=600
2x-y+2=200
Use the matrix method fo solve the system.

Now, write the system as augmented matrix.

111200
120 0

2 3 5 600
2 -1 1 200

Replace the second row by the sum of itself and -1 time the first row:

111200
020 0

2 3 5 600
2 1 200
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Replace the third row by the sum of itself and -2 times the first row:

Replace the fourth row by the sum of itseif and -2 times the first row:

s oo —

1

1

200
-200

200
-200,

200
EL)
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Replace the fourth row by the sum of itseif and 3 times the present second row:

11 1 200
orlm
3 3
0ot
3 3
000 0
111
010
001
000
100
010
001
000 0

Therefore, the augmented matrix is |(100,50,50)|
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The system of equations is

2x-y+2

—x+2y-
3y-2:=1
xty-z=1

The corresponding augmented matrix from is

241 23
-1 210
0 3 -20l

[

Replace first row by R, + R,

BRI
-1 2 -1f0
0 3 -2|l

BRI

Replace second row by R, + R, and fourth row by R, — R,
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3
3
1
-2

s oo ~

cuw—‘
|

b o -

Replace third row by R, — R, and fourth row by

113
03 0 3
0 0-2 2
00 1 1

Replace third row by R, +2R,

TP
0 3 0p3
0 0 00
0 0 1

Interchange R,.R,
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The corresponding equations are

xty+z=3 (1)

3y=3
y=l @
z=1 @)

Now, we use back substitutions,

And, from equation (1), we get

x+l+1=3
x+2=3
x=1

Thus, the solution of system is

(1.1.1);
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The system of equation is
x+y+z=5

2w4y-z=2
x-y+z=-2

The corresponding augmented matrix form is
s
2 1-12
-1 12

Replace second row by R, ~2R, and third row by R,—R,
11
0-1-3-8
0-2 07

Replace third row by R, ~2R,
11
0-1-3-8
0 0 69
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The corresponding equations are
xty+z=5_ (1)
—y-3z=-8 ...
62=9 @)

Now, we use back substitutions,

From equation (3). we get
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Thus, the solution of system is [o,

Thatis |(0,3.5,1.5)
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The system of equation is

2x4y+3z=9
—x-y+
3x-y+z=9

The corresponding augmented matrix form is

2 1 39
-1 -1 11

3 -1 19
Rk

3 -1 19
-1 -1 11

2 1 39

Replace first row by R, +2R,, third row byR, + 2R,
1 -3 31
=1 =1 1]t
0 -1 5[
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Replace second row by R, + R,

1-3 311
0 -4 412
0 -1 sfin

Replace second row by R, —4R,

1 -3 3|1
0 0 -16-32
0o -1 slu

Interchange R,. R,
1 -3 3|1

0 -1 slu
0 0 -16]-32
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The system of equations is

x+2p+2=0

The corresponding augmented matrix form is

12 1[0
0120
1 1-1jo

~R,+ R, — (Replace third row by sum of itself -1 times first row)

12 10
01 20
0 -1-2j0
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The corresponding equations are

x=3y+3z=11. (1)
—y+5z=11.. ()
—~16z=-32 @)

Now, we use back substitutions,

From equation (3), we get
2.
16
From equation (2), we get
—y+10=11

y=-1

z 2

And, from equation (1), we get
x+3+6=11
x=2

Thus, the solution of system is

(2,-1.2)]





image38.png
x+2y+

5
2+y-32=-2
axry+az=-5

Augmented matrix of the system is

12 1| s
21 3|2
31 45

Transform it into reduced row echelon form by using row operations.
Replace Roby Ry — 2Ry

12 1] s

0 -3 -5|-12

301 4| s
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Replace Ra by R; - 3Ry

12 1 s
0 -3 -5[-12
0 -5 1[-20

Replace Rz by [- ;) Re

Replace Ry by Ry + 5R;
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3

Replace Ry by Ry— SR;

J=—
o - o

— oo

Replace Ry by Ry~2R;

-3

+ o

o - o

— oo
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image42.png
By Gauss - Jordan Method the solution of the system is
x=-3

y=4

z=0

le. (-3.4.0)
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3-2y+2=6
axry-z=—4
x+2y-27=-8

The augmented matrix for the system is

32 16
301 1|4
-1 2 2|8

Transform it into reduced row echelon form by using row operations. For this, interchange Ry
and Ry

-1 2 2|8

301 1|4

32 1|6
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Replace Ry by (~1) Ry

12 28
301 -4
32 116

Replace Ry by Ry + 3R,
1 -2 2] 8
0 7 -7|-28
32 1] 6
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Replace Ry by % Ry

1 -2 2] 8
0 1 -1|-4
32 1]6

Replace Ry by Ry + (-3) Ry
1 -2 2| 8
0 11| -4
0 4 5|18
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Replace Ry by Ry + Ry

1-2 2|8
01 0|2
00 1|2

Replace Ry by R +2R;

-

10
01
00

— o
I
o
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Again R, + R, — (Replace third row by sum of itself and second row)

1210
01200
0 0 ofo

The corresponding equations are,

x+2y+z
y+2:=0

itwill have, number of variable-number of equation =3 -2

1 Dependent variable (namely z )

(1)

Now, we have y = -2z

x-4z4z=0
x-3z=0

And
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Replace Ry by Ry - 2R3
1oofo
01 0|2
00 1|2

By Gauss-Jordan method solution of the system is

=0y=-2.z=2/ie,(0-2.2)
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X+3y-6z=7
-y +22=0
(+y+2z=

Augmented matrix for the system of equation i
13 -6[7
2 -1 2(0
o2
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Now, we will transform this augmented matrix into reduced row echelon form by using row
operations.

Replace Ry by Ry~ 2Ry
13 6| 7
0 -7 14|-14
L B

Replace Ry by [-%) Ry
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Replace Ry by R + (-1)Ry

13 6|7
0 1 2|2
0 2 8|-8

Replace R3by %Rg

13 6|7
01 2f2
01 4|4
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Replace R3by Ry + R

13 6|7
01 2|2
00 2[-2

Replace Rsby % Ry
13 6|7
01 2] 2
00 1]-1
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Replace Ry by Ry + 2R3

13 6|7
01 0fo0
00 1[-1
Replace Ry by Ry - 3R,
10 6|7
01 0fo0
00 1[-1
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Replace Ry by Ry + 6R3.

0

10
01
00 1[-1

— oo

By Gauss-Jordan method, solution of the system is

Xx=1y=0z=1ie, (1.0-1).
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System can be written as.
x+y=1

2%-2=0

y+22=-2

Augmented matrix of the system is
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Transform it into reduced row echelon form by using row operations.

Reby Ra+ (-2) Ry

ool
0 -2 -1|-2
0 1 2|2

Replace Ryby ? [_%) Ry

o

ol—

=
b
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Replace Ry by Ry Ry

Replace Ry by Ry + %Rg and R by Ry — ; Ry
100~
01 0|2

00 1|2

By Gauss Jordan method solution of the system is.
=-2,ie. (-1.2.-2)
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Each choice of a value for z lead to value for x and  for example

fz=1then x=3and y=-2 from (1)and (2)

fz=2.then y=6and y=-4etc

There are infinitely many solution of the original system, since z can take an infinitely many
values

The solution is al ordered triples of the form (3z,-2z,z). where z Is any real number

The system is [dependen





image57.png




image58.png
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The system of equations is
6

x+2p+dz

yiz
x+3p+52=10
‘The corresponding augmented matrix form is.
12 46

1
13 50

—R,+ R, > (Replace third row by sum of itself and -1 time's first row)

12 46
L
01 1

—R, + R, —> (Replace third row by sum of itself and -1 times of second row)

12 46
L
oo ol
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it will stop here. the third row of matrix denotes the equation 0x + 0y +0z =3, since the left
hand side of this equation is always 0 and the right sides are 3.

it has no solution

Therefore the original system has no solution

That s the system is [nconsistent
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Consider the following system of equations:
x-y+52=-6
3x+3y-z=10
x+2y+3z=5
Use Gauss—Jorden metnod to solve the system of equation

Now, write the system as augmented matrix.

1 -1 5 -6
33 -1 10
12 3 5

Replace the second row by the sum of itself and -3times the first row:
1 506
0 6 -6 28| Fohik,
12 3 5
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-1 5 -6
0 6 -16 28| frmmon
13 21
Replace the first row by the sum of itself and -1 time the present the second row:
1o 12
3 3
01 8 M RoRR
3 3
13 2 1
1o 14
3 3
0 1 8 M| Aomomasis
303
00 1 -1
2





image6.png
The system of equations is
x4y+2z43w=1
2x+y+3zedw=1
3xtptdzeSw=2

The corresponding augmented matrix form is.
1123
213 41
31452

~2R,+ R, —> and -3R, +R, - (Replace second row by sum of itself and -2 times of first row.
Also replace third row by sum of itself and -3 times of first row )

o2 31

0 -1 -1 =21

0 -2 -2 -4f-1
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0.17,y=333,2=03]

Therefore, the values of the system of equations are
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The system of equations is
x+3y+dz=14

2w-3y+2:=10
3x-p+

4x+2p+5,

The corresponding augmented matrix form is.

13 44
2 -3 2010
3 -1 1|9
4 2 5|9

Replace second row by R, —2R,, third row by R, —3R, and fourth row by R, —4R,
13 44

0 -9 -6/-18

0 10 -11/-33

0 10 -11}-47
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Replace fourth by R,
13 4|14
0 -9 -6-18
0 -10 -11-33

“R

0 0 0|14

The fourth row of matrix denotes the equation 0x+ 0y +0z
equation is always 0 and the right side is -14.

Therefore, the original system has no solution

Thatls the system is

[nconsisten

~14._Since, the left side of this
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The given system of equations is
x-y=2

try=4

2x+3y=9

3x-2y=6

The augmented matrix of the given system of equations is

112
114
2 3|9
3 206
Apply the operations:

Replace R, by Ry +(~D)R;. Ry by Ry +(-2)R, and R, by Ry +(-3)R;
-1

2
2
5
0

> oo —

2
5
1
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Apply the operation:
Replace R, by Ry + ( -%] R

-2
0
5
0

> oo —

Replace Ry by %R,

> oo —
°
s - o
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Replace Ry by Ry +(~1)Ry
-1)2

0
0
01

s o -
s - o

The corresponding equation of row 3 is.
0x+0y=1
or0=1

This is a false statement. Hence, the system of given equations has no solution.




