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Exercises 3: Matrices

CECC122: Linear Algebra and Matrix Theory

Manara University
2023-2024
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Determine whether the matrix is symmetric, skew-symmetric,
or neither [ o 2]

&5. A= -2 0]
5 o

A = 5 | —A4  The matrix 1s skew-symmetric

0

®
N

T 'S I

[—

=A The matrix 1s symmetric

M

H

Il
—_—r O
w O M W O
o W =

https://manara.edu.sy/



Y

6)jliaJl

Show that B is the inverse
of 4 ® A=[§ ;] = {_35 —21}
oela) 5 2ot
RS I
Find the inverse of the matrix (if it exists)
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@ A-[o J ® 4|3
A 1s singular and has no inverse
1/3 i
@A:354 [4:1]=|3 5 4010
3 6 5 13 6 5:0 0 1
ing elemelitary row operations, rewrite this matrix in reduced row-echelon form
(1 00:1 1 -1 (1 1 —1]
a7t ]=l0 1 0i3 2 -1 = 47'=|-3 2 -1
00 1:3 -3 2 |3 3 2
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(b) Conclude 41

(a) Find 24 — 42,

-1 -2 0
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-1 -2 0

3 0] 2
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1 00

0 O
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-2 -4 0

4 6 0|
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(b)
24-A°=AQI -A4)=1, = A'=(2[-4)

1 00| [-1 —20] [3 2 0
A7'=2/01 0|-]2 3 0[|=[-2 -1 0
001]]|0 0 L] [0 O 1
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Find a sequence of elementary matrices that can be used to write the
matrix in row-echelon form

@ A:[o 1 7}
510 -5

5 10 -5 0 1

| 12 0 1 7 | 12\ 2 1 0

_wa |1 2 —1 WS, |0 15
A4, =n (Al)—|:01 7:‘ =FE,=n (Iz)—|:1 0

i

So, B =E,E A =L1]

—_ P

https://manara.edu.sy/ U



1 -2
@ 4=|0 4
—6 12
1 -2 -1
A =rUA)=|0 4 8
00 2
1 -2 -1
A, =ri"PUp=|01 2
00 2
1 -2 -1
A, =r"PU)=|0 1 2
00 1
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So,B =E E.E A =
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Find the inverse of the matrix using elementary matrices
3 =2
® 4oy
4, =r,) =E; _02} = E,=n,;) =|:(1) (1)}

(1 0 (1 0
4, =r57U,) = 0 _2} =E,=r5"U,)= 3 1]

0 1 0 -1/2
So,B=1,=E.,E.EA =A'=E.E,E,

A3—3"2 Uz)(Az)— ! 0} :‘E3—’12U2)U )= Lo }

A_l_l 0 1 offo 1] [ 1 0 [[o1] [ 0
o =1/21(|=3 1|1 o] [3/2 =1/21l1 O |-=1/2 3/2
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=E =n";)=

=9

=Lk,

2 =13

(lf’4]

=ry U3) =

(/3)=

1
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10 0

0 0

=E,=r39U)=0 1 1/6

0 0

1

1

0 0

A, =rd%U)=[0 1 0

I,=E,E.E,EA =A'=E,E.E,E,

- =E,E.E,E,

So, B
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0 1/6 1/24
1/4
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I 0O
0 1/6 0

1 0 1/4
0 O

0 1 1/24
0 0 1/4
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Find an LU-factorization of the matrix

® 4=

r? ) =

=7 ,) =

.}

3 23

30
4, =r5"U,)=]0 1
0 0

=E =r5"d,)=

—SE, =

—E, =

1

)

0

1 0
rVI)=|0 1
10

[T
riVI)=|0
0
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So,U=EEEA =A=EE]E;U=LU

L=E'EJE;' =

1
A=|2
—1

0
1
1

_—0 O

1 0 O] 1
21010
00 1]-1
(30 1|
01 —-1|=LU
00 2

0 0]

|
0

o O =

0
1_

0 0| [1
1 0|=| 2
1 1)

Use an LU-factorization of the coefficient matrix to solve the linear
system ), 4,

®

— |
y —z = 2
-2x +y +z = -2
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=LU

1

00 3

0 0f|2 O

1

O 1 0|0 1 -1

-12 1

A=
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