Answer on Question #55838 — Math — Linear Algebra
1. Solveforxandy:3x+4y=9, 2x + 3y =8

x=75y=-4.5
x=7.0,y=-4.5
x=45y=-7.5
x=75y=-4.1

Solution

{3x+4y=9
2x + 3y =8

3 4 19
2 3 |8

Using Cramer's rule

A=|§ g|=3-3—2-4=9—8=1
Ax=|g §|=9-3—8-4=27—32=—5

_ 13 9=3.8-2.9=24_18=
a,=]5 g=38-2-9=24-18=¢

A, -5
:—:—:—5
YT
A, 6
y
:_:—:6
Y= 71

Answer: x=-5, y=6

2. If Ax=Ax, where A=1]]1211232-212]|||, determine the eigen values of the matrix A, and
an eigen vector corresponding to each eigen value.

If
A=2
,whatis b
Solution
Ax = Ax
A 2 1 1
A=|2 3 2
-2 1 2

Let’s determine the eigenvalues of matrix A:



Ax —AEx =0
(A—AE)sz

2—2 1 1
det| 2 3—1 2
-2 1 2—A

2—21 1 1
2 3—-41 2
-2 1 2—41

2-D-B=-DC-D+12-(-2)+21-1-(-2)-B-)-1-1:2-2-1)—1-2
2-2)=0

2-1D%@B-D)—-4+2+6—-21+41-8=0
2-D*B-D+21-4=0
2-2)%2-3-1)-22-2)=0
- (2-1»-B-1)-2)=0
2-2)-(A%-51+6-2)=0
2—2) (A2-51+4)=0
A =2
22 —51+4=0
D=25-16=9
la=42=1

A=1L1=2,1=4

Determine the eigen vector corresponding to each eigen value:

A=1:
2—1 1 1 |0
2 3—1 2 101=0
-2 1 2—110
1 1 1/0 1 1 110
2 2 2lol=]0 o 00=|(1) é é|8|
-2 1 110 0 3 310
{x1+x2+x3=0__>{x1 =0
0+x2+x3=()__ x2+x3:0



Xy = —X3
X1 0 0
X3 X3 1
A=2:
2—2 1 1 |0
2 3—2 2 101=0
-2 1 2—210
o 1 10 [ 1 Mo 0 1 1,
21 2000=11 — 1f0| =], 1 1o
-2 1 010 0 2 20 2
O+x, +x3=0 1
{ 1 ::><x1 _§x3
x1+Ex2+x3—0 Xy = —X3
1
xl—_z.Xé
Xy = —X3
w [ [
X =|Xz| = —X3 = X3 _1,X3:/:0.
X3 X3 1
A=4:
2—4 1 1 |0
2 3—4 2 101=0
-2 1 2—410
" 1 1
T T o 1 1
2 1 110 2 2o 1 —= =3,
2 -1 210l=|11 —= 1|0|= 1 0
2 1 =2lo % ol |1 -2 1
1 —= 1 2
2
1 1 0 1
Xq sz 2x3— ==>{x1 Exz
xl__x2+X3—0 x3=0
1
X1 = 5X2



X 1 1
X =|X2| = Xy =X, 1,x2¢0.
X3 0 0
If A = 2 then
1 1
~3% 3
b= —X3 = X3 _1,x3:/:0
X3 1
Answer:
0
A=1: a=[—x3]
X3
1
A=2 b= —x3
X3
A=4 c=|"y,
0
1
IfA=2then X =] —x,
X3

3. If Ax=Ax, where A=1]]1211232-212]|||, determine the eigen values of the matrix A, and
an eigen vector corresponding to each eigen value.
If
A=4
,whatis c

Solution

Ax = Ax
. 2 1 1
Ax=12 3 2
-2 1 2

Let’s determine the eigen values of matrix A



Ax = AEx
Ax —AEx =0
(A-2E)x=0
2—A 1 1
det| 2 3—A1 2 =0
-2 1 2—A
2—2 1 1

2 3—-41 2
-2 1 2—21

R-D-@B-2)-C-D+1-2-(-2)+2-1-1-(-2)-B3-)-1-1-2-2-2)—1-2
2-2)=0

2-2)?-B-2)—-4+2+6—-21+41-8=0
2-1D*B-D+21-4=0
2-2)%-B-1)-22-1)=0
- (2-1»-B-1)-2)=0
2-1)-(A-51+6-2)=0
2-2)-(A%-51+4)=0
Ay =2
22 —51+4=0
D=25-16=9
=4 23=1

A=1,A=21=4.

Determine the eigen vector corresponding to each eigen value

A=1:
2-1 1 110
2 3-1 2 lol=0
—2 1 2-1lo
1 1 110] |1 1 1/0
2 220=0000=|(1);§|g|
—2 1 1lol lo 3 3lo




{x1+x2+x3=0__>{x1 =

0+x2+x3:O__ x2+x3:0
x, =0
X2 = X3
X1 0 0
X = x2] = [_x3IZX3 [—1 ,X37‘:0.
X3 X3 1
A=2:
2—2 1 1 10
2 3-2 2 |10|=0
-2 1 2-210
o 1 10 |1 Yo o 11
2 120=1§10=111
-2 1 0l0 0 2 2O 2
O+x, +x3=0 1
X1 +=x,+x3=0 X, = —X3
1
X1 = 75%3
X2 = —X3
X1 _1x3 _1
X Xo| = _2x3 = X3 _f
*3 X3 1
A=4:
2—4 1 1 10
2 3—-4 2 |10|=0
-2 1 2—410
1 1
1 -3 73 1
-2 1 110 1 0 1 —3
2 -1 2|(0|=|1 —-=- 1]|0]= 1
—2 1 =2lo 2 ol |1 -2
1 —= 1 2
2
1 1 0 1
X1 sz 2x3— ::>{x1 Exz
X1 —=Xx;+x3=0 x3 =0



x1—§x2
X3:0
1 1
X1 Exz >
X =|X2| = Xy =X 1,x27‘:0.
X3 0 0
Answer:
0
A=1:a= [—xg,]
X3
1
A=2 b= —x3
X3
X2
2
A=4 c= X,
0

4. Solve the set of linear equations by the matrix method: a+3b+2c=3, 2a-b-3c= -8,
5a+2b+c=9. Solve for c

Solution

2a—b—3c=-8

{ a+3b+c=3
5a+2b+c=9

1 3 1
2 -1 -3
5 2 1

3
-8
9

Using Cramer's rule

1 3 1
2 -1 -3
5 2 1

A=

=1-(-=1)"1+43:(-3)'542:2:1-5-(-=1):1—-1-2-(=3)—2-3 1=

=—1-45+4+5+6—6=—37

3 3 1
=[-8 -1 -3|=
9 2 1




=3-(-1)"14+3-(=3)"9+(-8)"2:1-9-(=1)-1-3-2-(=3)—(=8)+3-1=

=-3-81-16+9+18+ 24 =-49

1 3 1
Ab: 2 —8 -=-3|=
5 9 1

=1-(—8)1+4+3-(-3):5+2:9:1-5-(-8):1-1:9-(=3)—2-3-1=

=—-8-45+18+40+27—-6 =26

1 3 3
Ac=2 -1 -8|=
5 2 9

=1-(-1)"9+3-(-8)"5+2:2:3-5-(-1):3—-1-2-(-8)—2-3-9=
= —9—120+ 12 + 15 + 16 — 54 = —140

_da_—49_ 12
A=A T 377 37

b_Ab_ 26
A =37

_4c_ 140 _ 29
CT AT 37 T °37

12 26 29
a=1=,b=—,c=3=

37 -37 37
9

2
Answer: c = 3
37

5. If Ax=Ax, where A=[[1211232-212]|||, determine the eigen values of the matrix A, and
an eigen vector corresponding to each eigen value. If A=1
If
A=1
,what is a

Solution
Ax = Ax

2 11
2 3 2

-2 1 2

Ax =

Let’s determine the eigen values of matrix A



Ax —AEx =0
(A—AE)sz

2—2 1 1
det| 2 3—1 2
-2 1 2—A

2—21 1 1
2 3—-41 2
-2 1 2—41

2-D-B=-DC-D+12-(-2)+21-1-(-2)-B-)-1-1:2-2-1)—1-2
2-2)=0

2-1D%@B-D)—-4+2+6—-21+41-8=0
2-D*B-D+21-4=0
2-2)%2-3-1)-22-2)=0
- (2-1»-B-1)-2)=0
2-2)-(A%-51+6-2)=0
2—2) (A2-51+4)=0
A =2
22 —51+4=0
D=25-16=9
la=42=1

A=1,1=2,1=4

Determine the eigen vector corresponding to each eigen value.

A=1:
2—1 1 1 |0
2 3—1 2 101=0
-2 1 2—110
1 1 1/0 1 1 110
2 2 2lol=]0 o 00=|(1) é é|8|
-2 1 110 0 3 310
{x1+x2+x3=0__>{x1 =0
0+x2+x3=()__ x2+x3:0



X2 = —X3
X1 0 0
X3 X3 1
A=2:
2—2 1 1 |0
2 3—2 2 101=0
-2 1 2—210
o 1 10 [° 1 Yo jo 1 1,
21 2000=11 — 1f0| =], 1 1o
-2 1 010 0 2 20 2
O+x, +x3=0 1
{ 1 ::><x1 _§x3
x1+Ex2+x3—0 Xy = —X3
1
X1 = 75%3
X2 = —X3
X1 _1x3 _1
X Xo| = _2x3 = X3 _f
*3 X3 1
A=4:
2—4 1 1 |0
2 3—4 2 101=0
-2 1 2—410
" 1 1
T T o 1 1
2 1 110 2 2o 1 —= =3,
2 -1 210l=|11 —= 1|0|= 1 0
2 1 =2lo % of 1 -3 1
1 —= 1
2
1 1 0 1
Xq 2x2 2x3— ==>{x1 Exz
xl__x2+X3—0 x3=0
1
X1 = 5X2



X1 1y 1
272 2
X =|X2| = Xy =X, 1,x2¢0.
X3 0 0
If A =1then
X1 0 0
X3 X3 1
Answer:
0
A=1 a=[—x3‘
X3
1
A=2 b= —x3
X3
X2
2
A=4 c=|"y,
0

0
IfA=1thena = [—xgl
X3
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