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Homework

H 13.1: Eigenvalues of A: A\ = —1,y/3 =1

Eigenvectors:
)\1:715
2 00 1
01 1 |z=0 Z=(0,1,-1)", &=—(0,1,-1)7
01 1 2
)\2/3:1:
&= 0,1,1)", &=(1,0,0)"
V2
0 0 1
1 1
C = ? ? 0
v

q(7) = 2T AZ = 22 4 22023,

B=C, CTAC = diag(1,—1,-1)

q(Cy) = (CHTA(CY) = §7CTACY = " diag(1, 1, -1)§ =y} — y3 — y3
1—x 1 1
H 13.2: det(A—AE)=det| 0 1-X 5 -
0 -1 —1-2

(I=N[1=N(=1=X)+5]=1-N[4+I]=0



= Ai=1, Ayg=+2

Eigenvectors:
1—x 1 1
0 1-—2X 5 £=0
0 -1 1=
A =1
0o 1 1
0 0 5 |, #=t(1,0,00T
0 -1 -2
)\1—27,
1—2 1 1
0 1—2 5 Z=0
0 -1 —-1-2¢
1—-2i 1 1 9 T
0 -1 —-1-2 |z=0, f:(l 2,,—1—2¢,1>
0 0 0 -
)\1—722
1+2i 1 1
0 1+2 5 z=0
0 -1 —1+2i
142 1 1 iy T
0 -1 —1+2% |#=0, f<12,1+2i,1>
0 0 0 +
1—X\ 1 )
H 13.3: det(A — \E) = det 1 3-1 =(1-MNB=-X)—-1=X—4r+2.
Eigenvalues:
A2 =2+V2

Eigenvectors: A =2 + V2

(_1_\/5 1)5—6, 5—41\[(1+\/§,1)T

1 1—\/5 — 92,92
A=2-+2
~14+v2 1\. = . 1 .
=0 = (-1-2,1
( 1 1+\/5>x 7 4+2\/§( vay



—1+v2 -1-v2
B \/4712\/5 \/4452\@

Va—2v2  Va+2v2

-1 _ T -1 [ 2+V2 0
B_B,BAB_< 0 o3
Additional Problems
5\ 2 0
P 13.1: det(A — AE) = det 25—\ 0 | =
0 0 3-2)\

B=AN(5-XA)?—-4=X-10A+21) =0

= A= 7, /\273 =3.

2 2 0 ) 1
2 -2 0 |#z=0, #H=—12|1
0 0 —4 2\ o
2 2 0 ) 1 0
2 2 0 |7=0, ZH=—| 1], @H=|o0
00 0 2 0 1
L[t 10
C=—1_|1 -1 o0
2\ 0 o0 V2
1 1 0 5 2 0 1 1 0
CTAC = 1 -1 0 2 5 0 1 -1 0 |=
0 0 V2 0 0 3 0 0 V2
L[ 1400 70 0 M0 0
5060:03020/\20
0 0 6 0 0 6 0 0 X

q(%) = 7T AT = 5% + 4wy 20 + 523 + x%
7 0 0

4 =qCP =q@) =g" [ 0 3 0 |g="7y7+3y3 +3y3
0 0 6

The transformation & = C'y is an orthogonal transformation of the coor-
dinate system. det C = 1 =  the transformation is a rotation of the
coordinate system.

L[t 10 010\, /1 -1 0
C=—|1 -1 o|=l100]|—=[1 1 o0
\/500\/5 001\@00\/5



01 0 cos (%) —sin (%) 0
1 0 0 sin (%) cos (%) 0
0 0 1 0 0 1

Reflection about xo = x1 and a rotation by 7 around the origin.

P 13.2: C=(@,....c) @T@:{O’”AJ_, AG = \ié,

CTAC =CT (A&, ..., AG,) = CT(\éEL, ..., \Ey) =
MTE L AETE,
METE . AETE,
P 13.3: The quadratic form ¢ is given by

Q(f):ﬂfol:cngngfTAffT( 1 -1 )f

Eigenvalues of A

(1-XN2-XN)—-1=1-3Xx+X=0

3 V56
Ajg ==+ —
1/2 =5 9
Eigenvectors:
T
3 Vb . 1 1 V5
A==+ — =71 = -——1
2 2 10 V5 \2
1 2
T
3 V6 . 1 1 V5
)\Z*—— = C1 = ,_|_7,1
2 2 10, V3 2 2
4 2
C = (&,0)
3 V53 V5
T Y o, V22 V9
C’AC’—dlag<2+2,2 2)

a(Cq) = (CPTACT = CTACT = (‘;’ + \f) v+ (2 -

Problems can be downloaded from the internet site:
http://www.math.tu-cottbus.de/~pawell/education/erm/erm.html



