Answer on Question #59824 — Math — Linear Algebra

Question

Find the solution to the following linear system by using

(1) Cramer rules
(n Inverse of matrix
()  Math Lab with two different methods
X+2Y -7 =2,
3X+Y+7Z =4,
X—-Y+Z=6.
Solution

(1) Using the Cramer rule

1 2 -1
A=13 1 1 =1-|11 1|—2|i 1|+(—1)-|i 11|=1+1—2(3—1)—
1 -1 1
(3-1)=2-4+4=2,
2 2 -1
A=l 1 1]=21-1421-64(=1)-4-(=1)=6-1-(=1)—=1-4-2—(=1)-
6 -1 1
1:2=2412+4+6-8+2=18,
1 2 -1
Av=13 4 1|=14-142-1-14(=1):3-6—1-4-(=1)—6-1-1—-1-3-2=4+
1 6 1
2_18+4—6—6=—20,
1 2 2
A=13 1 4/=11-6424-142:3-(=1)=1-1-2—(-1)-4-1-6-2-3=6+
1 -1 6

+8—-6—-2+4—-36 =-26.
The solution is
x=%2=8_9 y=2=-20__q9, z7=22=225-_13
A 2 A 2 A 2
() We write the system of equations in the form

AX =B,

1 2 -1\ _ X 2
whered =3 1 1 |,X=|Y]andB=|4].
1 -1 1 Z 6

Multiplying the equation AX = B by the matrix A~ on the left get
AT'AX =A"'B->X=A"'B
The inverse matrix A~! of A is given by
Ay Az Az
At = l(1‘112 Az A32>,
A1z Az Az
where

A is the determinant of the matrix 4;
A;; is the cofactor of the matrix element a;;

1 2 -1
A=13 1 1]|=1-1-1+21-1+(-1)-3-(-1)-1-1-(-1)—1-1-(-1) —
1 -1 1




-1-2:-3=1+2+4+3+1+1-6=2;

ag=Eom |l dl=141=2 ap =0 =-G-D=-2
ey U C 3 g4 4 e ]2 Yooy -
S i R = =-e-v=-1
— (_1)2+2 - — — 9. — (—_1)2+3 — —(—1 — — 2.
Ay = (1) - =1+1=2; Ayp=(-1) |% _%|— (-1-2)=3;
— (_1)3+1 - — — 2. — (—_1)3+2 - — —
A= )= 24125 = (D) 3 =0+ =-4
— (_1)3+3 -1 —Af = —
Azz = (-1) 3 1|—1 6 = —5.
Hence
1 1 3
L 2 -1 3 2 2
A_IZE -2 2 —-4|=|-1 1 =2
-4 3 -5 2 2 _5
2 2

The solution is given by
/ 1 1 3
2 2

- (33)

X=9Y=-10,Z=-13.

22+34 56 —4+6—15
2 2

Vo [ raerde \ L,
)<>= (o)

k—1-2+1-4+(—2)-6 |=(-2+4-12

N[ W=



(111) Using MatLab solution of the system can be obtained by means of the inverse matrix:

To get started, select "MATLARE Help™ from the Help menu.

> A=[1 2 -1;3 1 1:1 -1 1]

A =
1 2 -1
3 1 1
1 -1 1

> inwv(A)*E
ans =

S.0000
-10.0000
-13.0000

> |

We solve the system of equations by Gauss
=r A=[1 2 -1;3 1 1;1 -1 1]: E=[2;4:86]; C=[4 B]:
> D=rref(C)

I =
1 n 0 9
0 1 0 -10
0 n 1 -13
x>

The solution of the system of the last column of the matrix D

Answer: X =9, Y =-10, Z = —-13.
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