Math 54 Discussion section 212, 217 October 24, 2014

Quiz 9
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which is similar to A. In other words, find such a real matrix C and an invertible matrix P
such that A = PCP~! (or equivalently, P71 AP = C, or AP = PQ).

1. Consider the matrix A given by

Find a real matrix C of the form

The characteristic equation of A is

det(A—X) =0 <= XN +2X\+10=0.

Hence, we have A = —1 + 3i and —1 — 3i as eigenvalues.
Ny (1430 -2
P )
Thus 2 is a basis for the eigenspace of A = —1 — 3¢. Now, let P = 2.0 Then
us, 1430 i [ igensp = 7. Now, =17 3l ,

we get

A= PCP~ ! where C = [_31 :ﬂ )

2. Checkif
1/6] [3/67 [1/5
1/6 —5/6 2/5
3/6|°|—1/6]|2/5
5/6 1/6 4/5

have length 1, respectively. Also, check if they are orthogonal to each other.

P2+124+324+52 =1+1+9+25 =36 =62 32+ (=52 + (-1)2+ 12 = 6% and
12422422442 =144+ 4+ 16 = 25. Thus, they are all unit vectors (in other words, they
have length 1). However, the dot product of 2nd and 3rd vectors gives % # 0 so that
they are not orthogonal.
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which is similar to A. In other words, find such a real matrix C' and an invertible matrix P
such that A = PCP~! (or equivalently, P71 AP = C, or AP = PQ).

1. Consider the matrix A given by

Find a real matrix C of the form

The characteristic equation of A is
det(A—AX)=0 <= N\ +9=0.

Hence, we have A = 3i and —3i as eigenvalues.

, 1-—3:¢ —2
A—SZI—{ 5 _1_32}.
2 . . . . 2 0
Thus, { [1 = 32‘] } is a basis for the eigenspace of A = 3i. Now, let P = [1 _3]‘ Then, we
get
1 0 3
A= PCP " where C = .
-3 0
2. Check if
1 1 —1
0 1 2
—1] 7|1 |-1
0 0 0

are orthogonal to each other.

You can check all total three dot products of 3 pairs of two vectors. They are all 0's. So, they
are orthogonal to each other.



