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Ags2 I g Applied Engineering, Tutorial (4):

King Saud University SOLUTION

Use the Gauss-Jordan method to solve each system of equations. For systems in twe
variables with infinitely many solutions, give the solution with y arbitrary, for systems
in three variables with infinitely many solutions, give the solution with z arbitrary. See
Examples 1-4.

IS5.x+y=5 16. x +2y=5 17. 3x + 2y = =9
x—y=-—1 2x + y= =2 2x — 5y = —6
18. 2x — 3y =10 19.6x +y—5=0 20. 2x — 5y —10=10
2+ 2y =5 Sx+y—3=0 I+ y—15=0
21.2x— y=6 22. 3x — 2y = 1 23, 3x—4y=7
4x — 2y =10 6x — 4y = —1 —6x + 8y = —14
24. %x—i—iy:% 25, x+ y—5z=—18 26, —x + 2y + 62 =2

S 3x—3y+ z=6 3x + 2y + 62 =6
10x + 12y =3 x+ 3y — 2= —13 x4 4y =3z =1
27. x+ y— z=6 28. x+3y—6z=7 29. x —z= -3
2x— y+ z=-9 2x— y+ z=1 y+z=9
x—2y+3z=1 x+ 2y +2z2=—1 x+z=7
SOLUTION:
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I5. x+y=5
x—y=-1
This system has the augmented matrix
o1 s
1 -1] -1
1] s
_ =
10 -2]-6]|-1R1+R2
1S I 0|2|-1R2+RI
=
10 1]3]-3R2 7{0 1|3
Solution set: {(2’.)}
16 x+2y=5
2x+ y=-2
This system has the augmented matrix
1 2] 5
12 1]-2f
't 2] s
=
10 3| -12|-2RI+R2
1 215 1 0|-3]-2R2+RI
=
10 1]4]-3R2 "[0 1] 4
Solution set: {(—3, 4]}
17. 3x+2y=-9
2x-5y=-6
This system has the augmented matrix
3 2|9
12 -5]-6]
[1 7|-3]-IR2+RI
_ =
12 -5|-6
7|3
=
10 -19] 0|-2R1+R2
7|3
—
0 1] 0]-5R2
[1 0]-3]-7R2+RI
0 1| 0

Solution set: {(—3,0]}
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18. 2x-3y=10

19.

20.

2x+2y=35

This system has the augmented matrix

2 3110

2 2

6x+y—-5=
Sx+y-3=
. 6x+y=>5
Rewrite the systemas _ | -
’ Sx+y=3

.. |6
The augmented matrix is {

1R1 1
4]

sy D |wn

==

2 _|rojz2 -+R2+RI
~7|6R2 |0 1|-7

I 0]2[-1R2+RI1 1 0] 2
=
5 1|3 0 1|-7|-5R1+R2

Solution set: {(2.—7)}

2x-5y-10=0
3x +y-15=0

2x
Rewrite the system as

The augmented matrix is {

5|4RI1

[ e—
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|

— t2[tn
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S =
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51
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=

12

587
+
&

(1 0]5]2R
0 1|0

3x+ y=15.
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21.

22,

or
-1 —6]-5]-1IR2+RI
—
|3 1]15
B o‘ 3}—11&1
=
3 15
1 615
|0 =17 | 0]-3R1+R2
1 6|5
—
0 1]0]-5R2
1 0|5]-6R2+RI
0 1]0

Solution set: {(SO)}

2x— y=6
4x-2y=0
This system has the augmented matrix

<2

-2
I -3 |33RI_
4 210
1
1 —%| 3
0 0 |-12]-4RI+R2

The second row of the augmented matrix
corresponds to the equation Ox+0y =—12,

which has no solution. Thus, the solution set
s &.

3x-2y=

6x—4y=-1

This system has the augmented matrix
3 =2 1

6 —4|-1]

i 2 171

I =3 3|3k
6 -4 -1

i 2 1

S

0 0 |-3]-6RI1+R2

The second row of the augmented matrix
corresponds to the equation Ox+0y = -3,
which has no solution. Thus, the solution set
is &
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23, 3x-4y=7 24, %x+%_\‘:f
—6x+8y=-14 ]6_r+12_v=5

as the aug L vs ;
This system has the augmented matrix This system has the augmented matrix

[ 3 4| 7 L2l
B HH

e ﬂgm: (1 &]L]2R
-6 8|-14 10 12 3} -
1 -4 } IR
0 0]0|6RI+R2 00 6}]0R1+R2

It is impossible to go further. The equation
that corresponds to the first row in the final

%}1:

It 1s impossible to go further. The equatio
that corresponds to the first row in the fin:

1 —_4,.7
i DA lox=-Sy+l

matrix is x— _

matrix is x+<y

Solution set: {i*\ +%\} Solution set: {—%y +%._\f}
X+ y—-5z=-18 L1 =5]-18

25. 3x-3y+ z= 6 This system has the augmented matrix | 3 -3 | 6.
X+3y—-2z=-13 1 3 —2|-13
(11 =518 11 =518 (11 —5|-18
0 -6 16| 60|-3RI+R2={0 -6 16| 60 =0 1 -%|-10/-iRr2
1 3 2]-13 0 2 3| S|-IRI+R3 |0 2 3| 5
(1o =2 sl-r2ert 10 -Z] 8 10 -2] -8
01 -%|-10 =0 1 -3|-10 =0 1 -%/-10
02 3] 5 0 0 2| 25|-2R2+R3 |0 0 1| 3|%R3
1o o -1 TR3+R1 10 0f-1 ]
01 -21-10 =0 1 0]-2|2R3+R2
o0 1| 3 0 0 1| 3
Solution set: {(71.72‘3)}
—x+2y+6z=2 -1 2 6|2

26. 3.r+25.'+ﬁz:6:This system has the augmented matrix | 3 2 6|6
x+4y-3z=1 1 4 -3]|1
(1 =2 -6|=2]-1R1  [1 =2 —6|-2 (1 2 -6]-2
32 6|6 =0 24| 12|-3R1+R2=|0 8§ 24|12
14 3] 1 1 4 3| 1 0 6 3| 3|-1RI+R3
(1 2 —6]-2 1 0 0] 1]2R2+RI 1o o |1
0 1 3|3/iR2=]01 3|3 =01 3 |3
0 6 313 0 6 3]3 [0 0 —15]|-6]-6R2+R3
10 01 (10 of 1
01 3|3 =0 1 0] |-3R3+R2
00 1]5]-LR3 00 1] %

3
10°

Lt
——
—

Solution set: {(1
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X+ y— z= 6 I -1 6
27. 2x— y+ z=-9;This system has the augmented matrix |2 -1 1 |-9]|.
xX—=2y+3z=1 1 -2 3 1
11 -1] 6 11 -1 6 (11 -1] 6
0O -3 3|-21|-2R1+R2 =|0 -3 3|-21 =0 1 —-1| 7|-4iR2
1 2 3 1 0 -3 4| -5|-1R1+R3 0 -3 4|5
1 0 of-1]-IR2+RI [1 0 0|1 (10 0]-1
O 1 =11 7 =0 1 -1 7 =0 1 0|23] R3+R2
0 -3 4]|-5 [0 0 1]16]3R2+R3 0 0 1]16

28.

29,

Solution set: {(—1. 23, 16)}

x+3y—-6z= 7 1 3 -6 7

2x— y+ z= 1:This system has the augmented matrix |2 -1 1| 1]
X+2y+2x=-1 12 2]~

13 -6 7] (1 3 -6 7 ' 3 -6 7

0 -7 13|-13|-2R1+R2=|0 -7 13 |-13 =0 -1 8| -8/R3< R
12 2| -1 0 -1 8| —-8|-1RI+R3 0 -7 13|-13
(103 —6] 7] [1 0 18[-17]-3R2+R1 [1 0 18|-17

0 1 -8 8 |-1R2 =10 -8 8 =0 1 -8 8

0o -7 13|-13 0O -7 13|-13 0 0 —43] 43|7R2+R:
(10 18]|-17] (10 0] I1-18R3+R1 [1 0 0] 1

0O 1 -8 8 =(0 1 8| 8 =0 1 0| O|8R3+R2
0 0 1] -1]-LR3 0 0 1]|-1 0 0 1]-1

Solution set: {(1.0,—1:}}

x_z=23 10 —1|-3

y+2=9 :This system has the augmented matrix |0 1 1

x+z=7 1 0 1

[1 0 -1]-3 1 0 -1]|-3

0 1 1| 9 =10 1 1l 9

0 0 2]|10|/-IRI+R3 |0 0 1] 5|3R3

[1 0 0]2]R3+RI 10 0]2

0O 1 1|9 =0 1 0|4|-1R3+R2

0 0 1]5 0 0 1]5

Solution set: {(245)}



