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Exercises 7: Determinants

CEDC102 : Linear Algebra and Matrix Theory

Manara University
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Use expansion by cofactors to find the determinant of the matrix
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)2(%;‘:)(—2+3X—2y=4x—2y—2

Use elementary row or column operations to find the determinant

1 7 -3 2 -1 -1 11 1 12 3
@ (131 @ |1 3 2 R |2 -1 -2 @ (00 4
48 1| 11 3] 1 -2 -1] 03 -1
o hs s
17 -3 [t 7 -3 |1 7 -3 1 7 -3
13 1|=|0 -4 4|=|0 -4 4|=0 -4 4|=@1)(-4)(-7)=28
48 1| |4 8 1| |0 20 13| |0 0 -7
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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
X+ 2%, — X3 =—1
O 2x, - 2x, — 2x, = -8
-X, + 3, + 4x; = 8

@1 2 -1-7] (1 2 -1 -7 (12 -1 -7
—2 1 -1/6 -5
2 -2 -2 -8r57,1910 6 0 6™ 01 0 -1|rg”
-1 3 4 8 0 5 3 1 05 3 1

éi_é_ir(%)ézl_é_i So, =2, x,=-1,and x; = -7 +
~11r, _ LN
00 3 6] |00 1 2/  HH-A=-3
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SO, Xl — _3, X2 — _1, and X3
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-/ 2

8 3 4
1 2

-7

-1 3 8

-18

A=|-8 2 —2|=|A|=54

A=|2 -2 -8|=]A|=-36

1 2 -1

2 2 2|=A
-1 3 4

-7 -1

1

-1 8 4

A=

(c)

A=l2 -8 2|=|A|=18
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Find the value(s) of ksuch that A is singular
k-1 3
® (513,
k-1 3
|A|:O:>‘ 5 k_z‘:(k—l)(k—Z)—Z(B):k2+k—6:0:>k=—3,2
1 k 2
@ |-2 0 —k
'3 1 -4
1 kK 2 5 1 9
|A|:O:> -2 0 —kl=—k -1 =—k(8+3k)—(—k+4)=0
3 1-4 sy — 4

3K —-Tk-4=0= k=-4/3, -1
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Find (a) |47, (b) 142, (c) |AA1, (d) 124, and (e) | A2
'5 0 0
1O A=|1 30
0 -12

1A =5(-3)(2) =30

(a) |A7|=]4 =30

(b) | 42| = A = (=30)% =900

(©) ‘AAT‘ -|A AT‘ = (—30)(~30) = 900

-1
|30

(d) |24/ = 2°| A =8(-30) = —240  (e) ‘A‘l‘ = i\
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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+2z2= 1 X+2y+ 6z= 1
D 2x+3y+ z=-2 2 2x+5y+152= 4
5X + 4y + 22 = 4 X+ y+ 372=-6
-1 12
2 3 1|=-15%#0 The system has a unique solution
5 4 2

o

-0 The system does not have a unique solution
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Use expansion by cofactors to find the determinant of the matrix

®

Use elementary row or column operations to find the determinant
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7 11 0
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3 8 -7
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6 1 6
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(cos@ —rsing 0]
sin@ rcos@d O
0 0 1

3 -1 -3
1 -4 -2
3 -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, + X, + 2Xx; =6 2x, + 3x, + 5x; = 4
O —x +2x, -3x, =0 @ 3x +5x, + 9x, = 7
3, +2X, — X; =6 5x, + 9x, + 13x; = 17

Find the value(s) of ksuch that A is singular

0 kK1 k -3 —k|
D |k 1 k @ |2k 1
1 k0 k 1 0
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Find (a) |47, (b) [ 4%, (c) |AA"], (d) 1241, and (e) | 4™

® |73 ®
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0 1
00
1 2

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

o 12 ® |11-
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