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Find, if possible, (a) A+ B, (b) A- B, (c) 24, (d) 2A- B, and (e) B+ 1/2A

® A1) -7 7

2 0] 4 4 2 4
(‘3)/”5:[6 3 (b)A_B:[—z —1} y ZA:L 2}
5 6 1 [-5/2 -1

(a’)ZA—B:[O o| ©@B+3A= % 5/2}

2 1 1 2 -3 4~
@ A_[—l -1 4}’ B‘[—:s 1 -2
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4 25 0 4 -3 4 2 2
(a)A+B_[_4 ] 2} (b)A—B_[Z > 6} (c)zA_[_2 ° 8}
2 5 -2 1 3 -5/2 9/2
@ ZA_B‘L -3 10} (E)B+§A‘[—7/2 /2 0 }

6 0 3 8 -1

® A:[—l 4 o}’ 52{4 —3}
12 0 6
() ZA:{—z 8 o}

All other operations are not defined (A and B are different sizes)
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Find, if possible, (a) AB, (b) BA

® Ay 3 o4 %]

@) AB=| . ZMZ ~11_[12) +2(-1) 1(—1)+2(8)}{0 15}

4 2||-1 8| |4(2)+2(-1) 4(-1)+2(@8)]| |6 12

(2 11 2] [2)+(D@) 2+(DE@)] [-2 2

D) BA= 4 8“4 2|7 —10)+8(4) -1(2)+8(2) }{31 14}
2 1] 0 -1 0
@ A=|-3 4|, B=|4 0 2
1 6 8 —1 7

(a) ABis not defined because A is 3x2 and Bis 3x3
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0 -1 0]] 2 1]
) BA=|4 0 2||-3 4
8 -17||1 6

"0(2) + (-1)(=3)+0(1) 0(L)+(~1)(4)+0(6)] [ 3 -4
—| 4(2)+0(=3)+2(1)  4(1)+0(4)+2(6) |=|10 16
8(2) + (—1)(-3)+7(1) 8(1)+(-1)(4)+7(6)| |26 46

@ A=[3 21], B=

O wWwN

(@) AB=[3 2 1]|3|=[3(2)+2(3) +1(0)] = [12]

O W N
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10(3) 0(2) 0Q)
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2 -11

1

2

G A=|0 -1 2|, B=l0 1 2
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Write the system of linear equations in the form Ax= b and solve this matrix equation for x

-X + VYV =4
®—2X+J/:O

EH RN

Use Gauss-Jordan elimination on the augmented matrix

Siallis
H

] ] X
Therefore, the solution is { }
4
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2x — VYV — 2z =0

® X -2V + 27 =
N
[2 -1 —1} vl=lo
1 -2 2 z| |0
Use Gauss-Jordan elimination on the augmented matrix
[2 -1-1 O}_{l 0 —4/3 o} X —432=0
1-220 01-5/30 Y —5/3z2=0

Free variable: x= ¢

X t 1
Therefore, the solutionis | y |=| (5/4)t |=¢t|5/4 |, te R
z| |(@/4)] |34
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Solve for Xin the equation, given
-4 0 1 2]
A=|1 5|, B=|-21
-3 2 4 4
(a) 3X+2A=D (b) 2A-5B=3X

() X-3A+2B=0 (d)6X-4A-3B=O

(@) 3X+2A=B

1 2] [-8 0] [9 2 3 2/3°
3X=B-2A=|-2 1|-| 2 -10|=|-4 11|= X =|-4/3 113
4 4| |6 4| [10 O 10/3 0
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(b) 2A-5B=3X

e g
3IX=2A-5B=| 2 -10
__6 4 -
—13/3 -10/3
= X=| 4 -5
| —26/3 -16/3
() X-3A+2B=0
12 0 |

X=3A-2B=| 3 -15
-9 6
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5 10
-10 5

= 12 -15

20 20

13 -10

26 16

~14 4
7 17
17 -2
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(d) 6X—4A—3B= 0O

16 0] [3 6] [-13 6
6X=4A+3B=| 4 -20|+|-6 3 |=| -2 -17
12 8 | |12 12] [ 0 20

13/6 1

— X=| -U3 -17/6
0 10/3
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Consider the matrices below
(1| (1| [ 2 ] (1
X=|0|, Y=|1| Z=|-1|, W=|1
1 0 3 1

(a) Find scalars 2and b such that Z= aX+ bY
(b) Show that there do not exist scalars 2and 6 such that W= aX+ bY

(c) Show that if aX+ bY+ ¢cW= O, then 2=0, b=0,and c=0

(d) Find scalars a, b, and c, not all equal to zero, such that 2 X+ 6Y+ cZ= O

1] [1] [ 2] a+b= 2
(@) aX+bY=a|0|+0|1|=-1| = b=-1
1 0 3 a - 3

The only solution to th_is_sysfem_is: a=3and 6b=-1
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(1] [1] [1] +b6=1
(b) aX+bY =a|0|+b|1l|=|1] = b=1
1| (0] |1 a =1
The system is inconsistent. No values of aand & will satisfy the equation
1] [1] [1] [O] a+b+c=0
(c) aX+bY+cW=a|0|+b/1|+c|1l|=|0| = b+c:0
1] (0] (1] |0 a =0
Then a=—-¢,s0 6=0.Then c=0,80 a= b=c=0
(1] [1] [2] [O] a+b+2c=0
(d) aX+bY+cZ=a|l0|+b|1|+c|-1|=|0| = b—-c¢c =0
1] [0] 3 0 a + 3c =0

Using Gauss-Jordan elimination the solutlon Is a= -3¢ b= tand c= ¢, where ¢is
any real number. If ¢=1,then a=-3, b=1,and c=1

https://manara.edu.sy/



P

dsoln
o)t
Determine whether the matrix is symmetric, skew-symmetric, or neither
0 2
® 4| 53]
- |0 =2 y .
A = > 0 =—A The matrix is skew-symmetric
(0 2 1]
2 A=|2 0 3
1 30

0 21
A" =12 0 3|=A The matrix is symmetric
1 30
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Show that Bis the inverse of A
21 3 -1
© a-g3) 8757
2 1 10
485 35 7)o o)
1

A5 25 3l

2 -17 11 11 2
2 A=|-1 11 -7|, B=|2 4 -3
0 3 -2 36 5
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(2 17 11111 2] |1
AB=|-1 11 -7||2 4 -3|=|0
0 3 -2]|36 -5| |0
(11 212 -17 11] |1
BA=|2 4 -3||-1 11 -7|=|0
36 5|0 3 -2 |0

Find the inverse of the matrix (if it exists)
1 2
® A5 7

L 17 =21 7 -2
A -7gls 1)l T

O Fr O oOoOor o

— O O

— O O
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det(A) =0 = A is singular and has no inverse
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Using elementary row operations, rewrite this matrix in reduced row-echelon form
(1 00:1 1 -1 (1 1 -1]

[/SA—l]z 010-3 2 1| = At=|-3 2 -1
001:3 3 2 3 3 2

1 2 -1
B A=[3 7 -10
7 16 -21

(1 2 -1:10 0]

[Ai/]=|3 7 -10i0 1 O

7 16 -21:0 0 1
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Using elementary row operations, you cannot form the identity matrix on the
left side

10 1310 -16 7~
01 -7:0 7 -3
00 0:!1 2 -1

Therefore, the matrix is singular and has no inverse

2 00
6 A=|0 30
005
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Use an inverse matrix to solve each system of linear equations

X+ 2y=-1
® X—-2V=3

12 L1 [-2 2] 12 2
A_L —2} = A ‘_2_2[—1 1}‘4{1 1
o A2 2717 [1
eee-ls AR)

X+2y+2z2= 2

@ x+2y-z=4
X—-2y+2=-2
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12 17 J0 2 2
A=[12 1| = A'==|1 0 <1
1-2 1 4220
Jo2 27027 [1°
x=A==|10 -1 4 |=| 1
42 20| -2 |1

The solution is: x=1, y=1and z=-1

(a) Find 24 - A2, (b) Conclude A1
-1 20
A=l 2 3 0
0 0 1
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o O -

(@N| ~~
_30 /3 A
_

1__20_ 1 _ ~~

"001_ n/_/__\
cCoH o406 )
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||
TNO | 0
I O O
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(b)
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Find, if possible, (a) A+ B, (b) A- B, (c) 24, (d)3A- B and (e) 2B+ 1/3A4

® A-
® A-

@ A-

® A-

1 -2
2 3

1 11

-1 -15

2

—2
A

|+

-1 2
-2 -3

] B:[—Zs _12 ;j

Find, if possible, (a) AB, (b) BA

, Bz[‘z‘ _12}

B =

200
-110
3 2 4]

® A-|

2

1 3
-1 -2 0

| &-

|

o -1

2

3

|
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Write the system of linear equations in the form Ax= b and solve this matrix equation for

X +V —3z=-1

2x + ¥ = 5
@ @ —x+ 2 =1
X + 4 =10 2Xx — VYV + 7z = 2

Find the inverse of the matrix (if it exists)

P, =7 33
@ A:_z 2:| @ A__4 —19:|
1 1 2] 100
® A={3 10 @ A=|3 40
2 0 3] 2 5 5]
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Use an inverse matrix to solve each system of linear equations

®2X

2X

_y =
+ V =

(a) Find A*-5A4%+ 84,

A=

(A+ B)2= A +2AB+ B?
(A-— B2= A2—-2AB+ B?
(A+B)(A—B)=A2—BZ?

31 -1
2 2 -1
220

-3
7

(b) Conclude A1

X+ y — 22

o O

@ X- 2+ Z =

X—Vy — Z
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