Answer on Question #46091-Engineering-Other

5 4 -4
A=|l6 7 -6
12 12 -11

a) Find the adjoint of A. Find the inverse of A from the adjoint of A. (4)

Let

b) Find the characteristic and minimal polynomials of A. Hence find its eigenvalues and eigenvectors. (6)
c) Why is A diagonalisable? Find a matrix P such that P1AP is diagonal. (2)

d) Verify Cayley-Hamilton theorem for A. Hence, find the inverse of A

Solution

a) Find the adjoint of A.
First find the cofactor of each element.

A = |172 —_161| = =54 == |162 —_161 = =643 = |162 17z| = 12,4, =
- |142 —_141| =hAn = |152 —_141| =743 =~ |152 142| = 12,43, = |L7L :4| =

445, = — |2 " = 6,445 = |2 ‘;‘| =11,

-5 -6 -12
-4 -7 =12
4 6 11

Finally the adjoint of A is the transpose of the cofactor matrix:
-5 —4 4
-6 =7 6 |
-12 -12 11

detA = allAll + a21A21 + a31A31 =-1

1 -5 —4 4 1/-5 -4 4 5 4 —4
Al = Tot A -6 -7 6 == -6 -7 6]=|l6 7 -6
€ -12 -12 11 -12 -12 11 12 12 -11

b) The characteristic equation for Qis A3 — D;4% + D,A — D5 = 0.
Dy=5+7—11=1;
Dy=Ay + Ay +Az3=—5-7+11=—1.
Dy = |A] = —1.

As a result the cofactor matrix of A is

Find the inverse of A from the adjoint of A.

Hence
B-2-21+1=0-U-1D?@A+1)=0.
The minimal polynomials of A are
A-1D,A-1DA+1),1+1),1-1)>2
The eigenvalues of Aare 4; = —1land 4, = +1.

Find eigenvector corresponding 4; = —1




5+1 4 -4 x 0 1 /2
6 7+1 —6 <y>= 0 —>v1=73.
12 12 -11+1/ z 0 6
Find eigenvectors corresponding 1, = 1
<5 -1 4 —4 ) x (0) 1 /1 1
6 7—1 —6 <y>= Ol->x+y—2z=0->v,=—(0],v3=—
12 12 —-11-1/ z 0 V2 1 V2

c¢) Because A have eigenvector basis.
Find a matrix P such that P"1AP is diagonal.

2 1
7 V2
p=|2 o -

ok = |

6 1 1

7 V2 2
P71AP=D=

-1 0 O
( 0 1 0).
0 0 1

d) Verify Cayley-Hamilton theorem for A. Hence, find the inverse of A.

We have to show that
A3 —A>—A+1=0.

5 4 -4 5 4 -4 1 0 O
A*=|l6 7 —-6|l6 7 -6]=|0 1 0]
12 12 —-11/\12 12 -11 0 0 1
A3 =A24A=1]A = A.
So
A—I1—-A+1=0.
This verifies Cayley-Hamilton theorem.
The inverse of A:

5 4 -4
A2=AA=1-A1=4=|l6 7 -6 |
12 12 -11
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