Llet 4 = [; ﬂ Show that A is diagonalizable and find the matrix P that diagonalizes A.

Answer: Observe that:
A-1 =2
0=det -4 =|""" 7%
=(A-1)2—-4=22-21+1-4
=2-21-3=A1-3)1+1
So, A=—1 and 1 =3 are the eigenvalues of A and since they are different, A is
diagonalizable. Now, we will find the eigenvectors by the equation (Al — A)x = 0. When
A = —1, observe that

— — — —2] "Rz [— - (_%)Rl
[A—zl ,1—21 :[—3 —g]ﬂ’[oz 02]_’[%) (1)]

So, x =—y=—t, where t€ R and (x,y) = (—t,t) =t(—1,1). Hence, (—1,1) is an

eigenvector of A correspondingto A = —1. When 1 = 3, observe that
A=l -2 _[2 -7 —2]@?1)[1 1]
-2 A1-1 -2 2 0 0 0 0

So,x =y =1t,wheret € Rand (x,y) = (t,t) = t(1,1). Hence, (1,1) is an eigenvector of A
corresponding to A = 3. Therefore,
-1 01
P=7 4




x) If A= (3 1) . then the eigenvalues of A* are:
a) 2,16 b) -1.8 ¢) 1,16 d) 4.16.
C)
Note that diagonalizability is THEOREM 5.2.3 If k is a positive integer, A is an eigenvalue of a matrix A, and X is
not a requirement in Theo- a corresponding eigenvector, then AKX s an eigenvalue oj'Ak and x is a corresponding
rem 5.2.3. eigenvector.

Show that the matrix A = (

W o =
[NT NS )
=D W

) is diagonalizable and find an invertible matrix

P such that P~"AP is a diagonal matrix.

1—XA 2 3 1 2 3
AN = | 2 2-X 2 [=2+N|0 2-X 2
3 21— 12 1=\
12 3 s
= (24N 0 2—X 2 _—@+AWA 4_J
0 4 4-2A

1 1 1
ForA=0,X;=-2]. ForA=-2 Xo=1| 0 ]. ForA=6,X3=|1
1 —1 1

11 0
Pp=[-2 0 1|.D=(0 =2 0
1 0



