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Exercises 4: Determinants

CECC122: Linear Algebra and Matrix Theory

Manara University

2023-2024
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Use expansion by cofactors to find the determinant of the
matrix

1 4 -2 (2 4 6 x y
@ [3 20 @ |03 1 @R |2 3

-1 4 3] 11 -5 0 I
1 4 =2
32 0 =—3‘4 _2‘+2‘1 _2‘—0‘1 4=—3(20)+2(1)=—58

4 3| “-1 3| "|-1 4

-1 4 3
2 4 6
03 1l=2 Yl-of* °|s? 6=2(—15—1)+1(4—18)=—46
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x y 1 i
2 3 l=—(=D[ |+1[L Y|=x —2+3x -2y =dx -2y -2
21 2 3
0-11
Use elementary row or column operations to find the
determinant , ;- 5 1 1] 11 1]
® (131 @ |1 3 2 @ |2 -1 -2
4 8 1| 11 3 1 =2 -1
D (4) (5)

F2 jF13 > 93
-3 (1 7 =31 |1 7 =3 (1 7 =3
=0 4 4[=10 4 4|=0 4 4|=()(—4)(-7)=28

1
1| 4 8 1| |0 =20 13] [0 O -7

1 7
1 3
4 8

https://manara.edu.sy/

W O N

o O




(-2)

2 -1 -1
1 3 2
1 1 3

(1)
C3)

I 1 1

1 -2 -1

T3
1 2 3
00 4

03 -1

2 -1 -2

(-1
FosTin 573

1 3 2

-2 -1 -1

1 1 3

2 1 1
0 —-1-2
0 -2 -1

— (2)1+1

12 3
03 -1
00 4

W

=—(D(=7-10)=17

m m
1 3 2
0 -7 -5 —_(1)‘ ‘
0-2 1 -2 1
-1 -2

=—(DB)(4) =-12
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Solve the system of linear equations by each of the methods
listed below. X, +2X,—X,;=—7

(a) Gaussian elimination with back-substitution

. 2X,—2X,—2X,=-8
(b) Gauss-Jordan elimination

(c) Crameris Rule —X,+3X,+4x, =8
@[ 1 2 -1-7] 1 2 -1 -7 12 -1 -7
2 2 2 852, k0 -6 0 67701 0 —1[n”
-1 3 4 8 0 5 3 1 05 3 1]
12 -1 -7 y[12-1-7
01 0 -1{m3[01 0 -1 So, x3 =2, x, =-1,and x; = -7 +
00 3 6] |00 1 2] 12) -2(-1)=-3
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(c)

1 2 -1 -7
01 0 -1

0 1

A4,=| 2

00 1 2
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1 0 -1 -5

So,x; =-3,x,=-1, and x; = -3

1 2

-1 3

1]
A=|2 -2 =2
-1 3 4
1 -7 -1
-8 -2

= |4|=-18

0 —1|r
00 1 2

o O =
RS -

8
1

2
—1

0 _
18

—_— 0 O

7 2
-8 -2

I
LAY

1
-2

—7
-2 -8

= |4,|=54

= |4,|=-36
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Find the value(s) of & such that 4 is singular

® |

2 k-2

k-1 3}

H|=0=>‘k2_1 k3 ‘=(k—l)(k—z)—2(3)=k2+k—6:0:>k=—3,2

@

4]=0=

1
—2
3

-2

k2
0 —%
1 4

1 £ 2
-2 0 -k
314

:_k|

-2 —k
3 —4

-

1 2
-2 —k

‘:—k(8+3k)—(—k+4):0

kT —Thk—-4=0=k =-4/3, -1
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Find (a) |1A7], (b) |1A?], (c) |IAAT], (d) |2A], and (e) |IA™"|
5 0 0]
1 4=1 =30
0 -1 2]

4] =5(-3)(2) =-30

(a) |47 | =]4|=-30

(b) |42| = 4" = (=30)> =900

()47 ‘ — |A||AT ‘ — (=30)(=30) = 900
(d) 24| =2’]4| = 8(-30) = 240

() 47| = -l

1 —
4| 30
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Use the determinant of the coefficient matrix to determine whether the
system of linear equations has a unique solution

X + y + 2z = 1 x +2y + 6z = 1
®2x+3y-|- 7z = -2 ®2x+5y+152=4
Sx +4y + 2z = 4 3x + y+ 3z =-6
-1 1 2
2 3 1|=-15#0 The system has a unique solution
5 4 2
1 2 6
2 5 15/=0 The system does not have a unique solution
3 1 3
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Use expansion by cofactors to find the determinant of the matrix

®

3 -1 21
4 1 4
-2 0 1]

@

(-3 0 0]
7 11 0
1 2 2

®

[ cos@ —rsin@ 0

sin@ rcos@ 0

0 0

Use elementary row or column operations to find the determinant

®

1 -3 2
5 2 -1
-1 0 6 |

@

(3 8 -7
0 -5 4
6 1 6

®

3 -1 -3]
—1 -4 2
3 -1 -1

1
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Solve the system of linear equations by each of the methods listed below.
(a) Gaussian elimination with back-substitution

(b) Gauss-Jordan elimination

(c) Cramer’s Rule

2x, + x5, + 2x; =6 2, + 3x, + 5x; = 4
D —x, +2x, —3x, =0 @) 3x, + 5%, + 9%, = 7
3, + 2x, — x; =6 S5x; + 9%, + 13x; =17

Find the value(s) of £ such that 4 is singular

0k 1 k -3 —k |
@ |k 1k @ |2k 1
1 k£ 0 'k 1 0|
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Find (a) |A7], (b) |A2%], (c) IAA"], (d) |12Al, and (e) |A™

o [7 ® |-

P — W
—_— O O

-
0
2_

Find the adjoint of the matrix A. Then use the adjoint to find the inverse of A (if
possible)

o 13 ® |s

P — B
|
—_—

b9
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