Dr. Ahlem Nemer

Course : Algebra 3
Chapter 2 : Linear systems

Solution 0.1 .
1)

the rank of A is 2.
2)

the rank of B is 3.
3)

the rank of C' is 2.
4)

the rank of D is 1.

O =

Solutions

3 4 5
-5 -7 -9
—27 —31 —44
3 4 5
-5 -7 -9
0 34/5 23/5
2 2 3
1 —2 0
/2
2
0 ;
0
-5
4/3 ~5/3
—16/3 20/3
o 0 0 ,
00 0
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Solution 0.2 .
1) The augmented matriz is defined by

1 3 5 6 1
4 1 -2 3 =2
1 -3 -7 8 3

By using the Gauss elimination method, we get

1 3 ) 6 1
0 -1 -22 -21 -6 |,
0 -6 -12 2 2

1 3 5 6 1
0 —11 -22 -—21  —6
0 0 0 148/11 58/11

Then, we have

IE1+3I2+51‘3+6I4 = 1
—11]}2 — 22.133 — 21$4 = —6
148 58
= =
11 11
This leads ¢ _ 1125 _ 165 814 15 1 _ 58
Wads o T = T 2 T g T8 T T 1628 162872 148 200 AT
2) The augmented matriz is defined by
2 3 4 3
2 5 4 5
-2 1 =71
By using the Gauss elimination method, we get
2 3 4 3
o2 0 2|,
0 4 -3 4
2 3 4 3
02 0 2
00 -3 0

Then, we have

2561 —|— 31‘2 + 41‘3
2$2

—3{);‘3 =

This leads to x1 =0, o =1, x3 = 0.

148 ~

29
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3) The augmented matriz is defined by
4 2 4 7 9 6 1
56 1 0 3 7 3
4 5 2 3 1 01

By using the Gauss elimination method, we get

4 2 4 7 9 6 1
0 7/2 —4 —35/4 —33/4 —1/2 7/4 |,
0 3 -2 —4 -8 -6 0

4 2 4 7 9 6 1

0 7/2 —4 -35/4 -33/4 —1/2 7/4
0 0 10/7 7/2 —13/14 —39/7 -3/2

This leads to
33 17 89 77

X1 = ?0+?O$4_%x5_mmﬁ
Ty = —l—gx —&—gx +§x
SR TV T) R TR T
21 49 13 39
T3 = —— — —X4+ —T5+ —Zg

20 20 20 10

Solution 0.3 . By applying the Gauss elimination method, we obtain

5 6 1
A= 10 2 4],
-5 33-2 3
5 6 1
0o -10 2 |,
0 38+4 4
5 6 1
0 —10

0 0 (38+24)/5

The rank of A is equal to 3 when

24
3ﬂJ5r #0. Then, B # —8.
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Solution 0.4 . By the Gauss elimination method, we have

55 3 2
72 «/2 14/5 |,

2 1 3/5 2/5
5 5 3 2
0 -5 (5a—42)/10 0
0 -1 —3/5 —2/5
5 5 3 2
0 -5 (5a—42)/10 0
0 0 6/25—a/l0 —2/5

The system has a unique solution if 6/25 — /10 # 0. Then, a # 12/5.

The system does not have solutions if 6/25 — a/10 = 0. Then, a = 12/5.

Solution 0.5 .

By the Gauss elimination method, we find

The given system has a unique solution if —a+ 17/7 # 0. Then, a # 17/7.
The given system has infinite solutions if —a+17/7 =0. Then, a = 17/7.

314 5 7
302 0 7
6 50 1 0|
9 6 2 —a+5 5
3 1 4 5 7
0 -1 -2 -5 0
0 3 -8 -9 —14
0 3 —-10 —a—10 —16
3 1 4 5 7
0 -1 -2 -5 0
0 0 —14 -24 —14
0 0 —-16 —a—25 —16
3 1 4 5 7
0 -1 -2 - 0
0 0 -14  -24  —14 |
0 0 0 —a+17/7 0



