[f]l—Eigen Vectors

—-10
TOL:=10
Ex 1 1 -33 -2 0.4082 0.2673 0.4082
A:=(3 -53 [A M]::MEigen(A): -2 —0.4082 0.8018 0.4082
6 —64 4 —0.8165 0.5345 0.8165
. -7
norme[A.M_M-dlag(A))=1.9-10
B:=A.M B is the matrix 1 (133
for change basis B-diag(A)-B_ =3 _53
6 —64
4 . . .
15 Numerical issues in
dn LinAlgEigenvalues (A)=|—-2+41.1047-10 = -i dotNumerics library
—-15
—2-1.1047-10 -1

Ex 2

Ex 3

—0.4082 0.244-0.407-1 0.244+0.407-1

dn_LinAlgEigenvectors(A): —0.4082 —-0.4162-0.407-1 —0.4162+0.407-1
~0.8165 ~0.6602 ~0.6602
0 1-1 ~1][ 0.8165 0 —0.5774
A= 1 1 0 [A M]:=MEigen (A)=|| 1 —0.4082 0.7071 —0.5774
~10 1 2 0.4082 0.7071 0.5774
. —-15
norme(A-M—M-dlag()x))=2.4-10
B:=A.M —16
7.8951.10 1 -1
. -1 _
B is the matrix B.diag(A)-B = 1 1 —7.2831-10
for change basis _15
-1 1.5156-10 1
1
dn_LinAlgEigenvalues (A)=| 2
1
0.8165 —0.5774 1 5701.10  L°
dn_LinAlgEigenvectors (A)=| _q, 4082 —0.5774 0.7071
0.4082 0.5774 0.7071
1-33 —2][ 0.4082 0.2673 0.4082
A:=[3_-53 [A M]:=MEigen (A)=||-2||-0.4082 0.8018 0.4082
6 64 4 || -0.81650.5345 0.8165

norme[A-M—M-diag(A))=1.9-1O_7

B:=A.M B is the matrix 1 (133
forchangebasis  pB.diag(A).-B "=|3 -53
6 —614
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4 . . -
15 Numerical issues in

dn LinAlgEigenvalues (A) =|-241.1047.10 ~.i dotNumerics library

—15 .
—2-1.1047-10 -1

—0.4082 0.244-0.407-1 0.244 +0.407 -1
dn_LinAlgEigenvectors(A)=| -0.4082 —0.4162-0.407-1 —0.4162+0.407-1
—0.8165 —0.6602 —0.6602

Ex 4 General Numerical Issues

0 1 00 u:=1 S :i=2 t:=3 [This value J — u
gives an error '_
N _u22uo00 1/1+u2
= u:=>5
—u.s s uao
—u.t t O0u
-5
0.9998 4 0.0002 - i 0.2582 0.2582+4.0545.10 ~.1 00
: -5
0.9998 -0.0002- 0.2582 +4.0531-10 i 0.2582 00

1

A M]|:=MEigen (A)= ;
[A M]=MEigen (A)=|| (00> 0. 0002.1
1

-5 -5
. . 10

0.77464+0.0001 -1 0.77464+0.0001 -1 01
norme (A.M—M.diag(A))=0
Exact solution have only u 1 Wow
3 indep eigenvectors u 1 7z 2 00 0.7071 0.7071 0 0
A= = 0.7071 0.7071 0 O
u 1 M:=|w w 00|= 0 0 10
u 1 0 010 0 0 01
0 0 01

norme (A.M—M.diag(A))=0

Dot numerics 1 00 0.2887 —0.1449
values 1 00 0.2887 —0.1449
dn_LinAlgEigenvalues (A)= dn_LinAlgEigenvectors (&)=
- 1 - 10 0.4082 —0.4947
1 010.8165 —0.8445
Ex 5 Non invertible matrix

01 [A M]::MEigen (Aa)= Fails for eivenvectors.

i

Hi

—_—

1
1

Dot numerics values

dn_LinAlgEigenvalues (A)= [

dn_LinAlgEigenvectors (&)= 0 B
2.2204-10

1 -1
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