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image7.png
The system of equations is
3x-2y-8z=
9x-6y-24z

x-yz=l

The corresponding augmented matrix form is:
3 -2 -8 1
9 -6 -24/-2
[ R N

nterchange R,, R,
[
9 -6 -242
3 -2 8|1
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Replace second row by R, ~9R, and Third row by R, ~3R,
[ N
03 -3 -1
0 1 -1 -2
3R, -

[ R
03 =331
0 3 =336
Replace third row by R, ~ R,

[ ]
03 =331
0 0 o0|s




image9.png
The third row of matrix denotes the equation Ox+0y +0z = 5. Since the left side of this
equation is always 0 and the right side is 5,

the original system has no solution

That is the system is [Aconsistent
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The given system of equations is
2+ 3y+2=9

dx+y-3z=-7

6+ 2y~ 4z =8

The augmented matrix of the above system is.

23 119
41 3|7
62 —4|-8
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Replace Ry by %Ra

23
41
31

19
3|7
2|4
Ry by Ry =Ry
313
3|7

2]
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Replace R, by (1R,

12 3[-13
41 3|7
301 2] 4

Replace R, by Ry ,,[_%]R

12 3|-3
0 -9/4 -9/4|-45/4
31 2| 4
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Replace Ry by Ry +(-3)R,

12 3 -3
0 -9/4 -9/4|-45/4
o 7 7|3

Replace R, by —gkzana R hy%k;

12 -3|-13




image14.png
Replace R, by Ry +2R, and Ry by Ry +(~)R,

10 -1|-3
01 1|5
00 0]0

The third row whose elements are all zero. The corresponding equation of this row is

Ox+0y+0z=0





image15.png
This is a true statement; therefore the system has infinitely many solutions.

Reject the third row, as each element fo the left and the right of the vertical bar is zero.

1o -3
01 1|s

The corresponding system of equations of the above augmented matrix is

X-z=-3y+z=5

d

—3.y=-z+5

Here zis the parameter
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Thus the solution of the given system is
-3

-z+5

= any real number

x
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Given system of equations:
X-2y-z-3w=-3
w+y+z=2
4y +32-6w=-2
The augmented matrix of the given system of equation is
12 -1 3|3

-1 02

0 4 3 6|2
Replace R, by R, + Ry

12 -1 3|3

0 -1 0 3|1

0 4 3 6|2
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Replace R, by (—1)R,

1 =2 -1 3|3
01 0 3|1
0 4 3 6|2

Replace R, by R +2R,
10 -1 3|1
01 0 31
043 6|2
Replace Ry by Ry +(~4)Ry
10 -1 3 |-
01 0 3|1
00 3 -18[-6
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Replace Ry by %R;

10 -1 3]|-1
01 0 31
00 1 6|

Replace R, by R +R;
100 3|3
010 3|1
001 6|2
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Replace R, by R, +2R;

u=4
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The corresponding equations of the first, second and third row respectively are
x-3w=-3

y+3w=1

z-6w=-2

Solving the first, second and third equations for x. y and z respectively taking w as parameter.
we get

=3w-3

y=-3w+1
=6w-2

w=w

or (3w —3, 3w+ 1, 6w— 2, w) for any real number .




image22.png
The population y in year x of the country listed is:
CCJIL: x+20y =102
MC.TX: —x+10y=48
SCGA:y=5
Here, x=( corresponds to the year 2010 and y is in thousands.
The objective is to find the year in all three countries have the same population

Substitute y=51in x+20y =102,

x+20(5)=102 Replace y by 5
x+100=102
x=102-100  Subtract 100 to each side
x=2 Simplify
Therefore, y=2 corresponds to the year 2012 all three countries have the same population

Now, find the population in the year 2012.
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Substitute =2 in x+20y=102.

2420y=102 Replace x by 2
20y=102-2  Subtract 2 to each side
20y=100

y=5 Divide each side by 20

Here, y s in thousands. So, the population is 5000 people.

Therefore. the population in 2012 s [5000 people]
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Consider the system of equations
~32x+y = 2226

22 +y = 2246

~73x+ 2y = 4434

The augmented matrix of the given system of equations is

32 12226
22 1|2246
-73 24434
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Replace R, by ék.

1 -1/32|-2226/32
22 1 2246
-3 2 4434

Replace R, by R, +(-22)R,

Replace Ry by Ry +(<T3)R;
1 -1/32 | -2226/32
0 27/16 |120844/32
0 137/32 | 142698/32
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Replace R, by 5:{2 and Ry by%l{;

1 -1/32] -69.57
01 |223785
0 1 | 10416
Replace Ry by Ry +(~I)R,
1 -1/32] -69.57
01 |223785
0 0 |119625
The corresponding equation of the third row is,
Ox + 0y = 1196.25
0 # 1196.25

This is a false statement.
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Reject the third row, then the system becomes,

1 -1/32| -69.57
0 1 [223785

The corresponding system of equations is.

—69.57

Ox +y = 2237.85
= 2237 85

69,57+ (2237.85)
3

= 0.3628

Therefore, solution of the given system of equations is y =0,3628and y = 2237.85
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Consider the system of equations,
x+125y+0252=457.5
x+0.6y+0.4z =390

3.16x+3.48y+0.42=1297.2

Here, the variable xdenotes aduits, ¥ denotes teenagers, and z denotes preteen children
Use matrix elimination method, the augmented matrix is obtained by the above linear equations
as,

1125 0254575
106 04/ 39
316 348 04 [12972

Rewrite the matrix as.

IR
4 4| 2
122390
5 5

79 87 26486
25 25 5| 5
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Use matrix row or column operations; add —jtimes row 1 to row 2, then

ERNEET
4 4| 2
g B 3|
20 20| 2
79 87 2 | 6486
35 5ls
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Add %lm\e‘s row 2 to row 3, then

R
4 4 2
433 |
20 20 2

0 -162 | -1296

325 13
325

Multiplying row 3 by —— then
iplying by 62

AR
4 4 2

o o3 3|
20 2 2

0 0 1] 200
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APPIY R, - 7%1(: and R, — %R‘ . then

11 0]219.9999

01 0| 150

00 1| 200

This form is called reduced row echelon form, then
x%220,y =150,z =200

Therefore, the band concerts contain 220 adults, 150 teenagers, and 200 preteen children.
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Consider the system of equations,
L18x+1.15y+1.092=11244.25
3.54x-055+0272=3732.75

0.06x+0.05y+0.03z = 41475

Here, the variable xdenotes dollars on master card, ¥ denotes dollars on visa, and z denotes
dollars on American card
Use matrix elimination method, the augmented matrix is obtained by the above linear equations
as,

LIS LIS 1.09 [11244.25

354 -0.55 027 | 373275

0.06 0.05 0.03| 41475

Rewrite the matrix as.

5923109 44977
50 20 100 4
177 -1 27 | 14931
50020 00| 4
13| 1659
20 100 4
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Use matrix row or column operations; add —3times row 1 to row 2, then

2109|4077
50 20 100 4
0 -4 -3 |-30000
31| e
50 20 100 4

Add ;7; times row 1 to row 3, then

5923 109 | 4977
50 20 10| 4
0 -4 -3 |-30000
-1 -3 | -1ss2s
TERRTEY AT
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Add L times row 2 to row 3, then
n

59 23 109 | 44977

50 20 100 4
0 -4 -3 |-30000

o o =2 |ztoes
ml s
—an

Mulipiying fow 3 by =, then

2109|4077
50 20 100 4

0 -4 -3 |-30000
0o 0 1 4900
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APPIY R, > R, +3R, and R, > R, 7%& . then

59 23| 23613

50 20 4

0 -4 0[-15300

00 1| 490
APPIY R, —> then

1|26
50 20 4

0 1 0| 3825
0 0 1] 4900
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23
ADPlY R, — R, — == R, . then
PP R —> R ~ZCR,

59,300
50 2
0 1 03825
0 0 14900

50
APPY R, —> S0 R, then
01275
03825
1] 4900

s o -

1
1

0

This form is called reduced row echelon form, it follows that
x=1275,y = 3825,z = 4900

Therefore. the owner borrowed the money $1275 on master card, $3825 on visa card, and
$4900 on American express.
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x+y+tztw=-1

—xdyszow

x=2y+z-2w=11
—x=2p+z+2w=-9
The corresponding augmented matrix is:

T

-1 4 1-1f0
-2 1-21
-1 -2 1 29

Replacing second row by R, + R, third row by R, ~R,. fourth row by R, + R,

[ T ]
0 5 2 0f1
0 -3 0 -3]12
0 -1 2 3110
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Here, we have to plot the given system of equations and find whether the solution is consistent
or not

Given system of equations:
2x+3y=8
x-y=4

Svey=17
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A system of equations is said to be consistent if we can approach a solution, i.e. there is a
solution which satisfies all the given equations. Here it clear from the graph that any two,
equations have a solution but there is no solution which satisfies all the three equations. So, the
given system is inconsistent.
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m —x+y=1

Q —2x+y=0
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Observe the above graph, the three lines are intersects only at one point. So the system is said
t0 be a consistent and t has unique solution

Therefore, the system has a solution which satisfies all the three equations. So, the given
system is independent
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Suppose that, the points (2,3),(~1,0) and (~2,2) lie on the graph of the equation
y=a +bx+c

? +bx+c. we have that

As the point (2,3)lies on the graph of the equation y =
3=a(2) +h(2)+c

3=da+2brc ()

As the point (~1,0) lies on the graph of the equation y = ax® + bx +c. We have that

0=a(-1) +b(-1)+e

O=a-b+c @
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As the point (~2,2)lies on the graph of the equation y = ax® + bx + ¢, We have that
2=a(-2) +b(-2)+e

2=4a-2b+c - (@)

From the equations (1), (2) and (3) we have the following system

da+2b+e=3
a-b+e=0

4a-2b+c=2

Write the system in matrix notation.

4 2 1a] [3
1 -1 1fs|=|0
4 2 1)) |2

1 e

Use matrix method to solve above system for unknowns a,b and ¢
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To use the matrix method, first of all write the augmented matrix ( [ | B]) of the given system
and then use row operations on the augmented matrix to convert it into [/ | d] and then write
the system based on the augmented matrix [/ | d] and finally use back substitution method to
find the solution.
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Augmented matrix of the given system is

4 2 113
[41B]=|1 -1 110
4 -2 1)2

interchange the rows Rand R,

1 -1 110
42 113
4 -2 1)2

Replace R, by R,—4R,
IS ERRTY
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Replace third rowby R, -3R,

1

1

0
0
0

1o

0 0 12
0 0-6
0 -1 2

[

0 00
0 0-6
0 -1 2

[
-1 2
0-6
00

1)1
15/-51
~12| 42
3 =10

Replace second row by R, +2R,

1]-1
-9| 33
-12| 42
3 =10

nterchange R,.R,

1]-1
3|-10
-12| 42
-9 33
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Replace R, by R,—4R,
1-1 1o
=[o 6 313
0 2 -3j2
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Continuation to the above

6

Replace R, by [l]lz,
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Replace R, by [__

:)

R,

Pl=
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From the above notation, get the following system

a-b+c=0
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Hence, the required solution is (a,b,c)=
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Here, we have to explain why a system with more variables than equation cannot have unique
solution

Let there are m' equations with 'n’ variables where > m

When we apply the elimination method to such a system, then at least we remain with (1 —m)
variables which are not the leading variable of an equation indicates a dependent system of
equation

So. In such a case for each choice of a value of these (11— m) variable we need to have values
of remaining 'm’ variables.

Hence, there are infinitely many solutions of the original system of equation.
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The corresponding equations are
xty+ziw=-l_ (1)
—y+2z43w=-10 . (2)
—6z-12w=42 @)
“9w=33 “@)

Now, we use back substitution

From equation (4). we get

w
From equation (3). we get
—6:42[1‘):42

3

~6z=42-44
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From equation (2), we get

o)

Therefore,

The solution of system is
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The given system of equations is
x+2y-z=3

My +w=4

2-y+zew=2

The augmented matrix of the given system of equations is

12 -1 0|3
301 0 1(4
2 -1 1 12

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

12 -10|3
0 -5 3 1[-5
2 -1 1 12
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Replace Ry by Ry +(~1)R,

12 -10|3
0 -5 3 1|-5
00 0 0f1

The corresponding equation of the third row of the above augmented matrix is
Ox+ 0y + 02+ Ow=1
1

This is a false statement. so there is no solution of this equation. Hence the given system of
equations has no solution.




