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ANALYZI S OF MATRI X El GENVALUES AND El GENVECTORS
(diary output of a MTLAB session using "MATRI X-0. M').

Aut hor : R. ABABOU
Dat e : 03 Nov. 1995 (reformatted Cct. 2002)
cl ear whos

matrix_0; [ or "matrix-0"]

LI ST OF NAMES AND SI ZES OF MATRI CES TO BE ANALYZED

whos Nanme Si ze El enent s Byt es Density Conpl ex

X3 3 by 3 9 72 Ful | No
GK3_anti 3 by 3 9 72 Ful | No
GK3_sym 3 by 3 9 72 Ful | No
11 lbyl1l 1 8 Ful | No

|2 2 by 2 4 32 Ful | No

I3 3 by 3 9 72 Ful | No

J2 2 by 2 4 32 Ful | No

J3 3 by 3 9 72 Ful | No

K2 2 by 2 4 32 Ful | No

K3 3 by 3 9 72 Ful | No

KK2 2 by 2 4 32 Ful | No

KK3 3 by 3 9 72 Ful | No

LAP2 2 by 2 4 32 Ful | No
LAP3 3 by 3 9 72 Ful | No
LAPA 4 by 4 16 128 Ful | No

Grand total is 109 el enents using 872 bytes
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Anal yzis of matrices GK3, Synm(GK3), and Anti Sym( GK3)

MATRI X " GK3"
X3 =
+8 | -1 | -5
4 | 44 | -2

+18 -5 -7

> [V, D] =ei g( &K3)

V =
-0.0651 - 0.4424i -0.0651 + 0.4424i 0. 4082 Col utms are
0.3773 - 0.5076i 0. 3773 + 0.5076i 0. 8165 El GENVECTORS
-0.5076 - 0.3773i -0.5076 + 0.3773i 0. 4082 of GK3
D =
2. 0000 + 4.0000i 0 0 Di agonal terns are
0 2. 0000 - 4.0000i 0 El GENVALUES
0 0 1. 0000 of GK3

> [V, D] =ei g(CK3_sym

V =
-0. 4522 - 0. 8347 -0. 3143 Col unmms are
-0. 8917 0.4158 0.1787 El GENVECTORS
0.0185 -0.3611 0.9324 of Sym( GK3)
D =
2.8047 0 0 D agonal terns are
0 12. 0572 0 El GENVALUES
0 0 -9.8619 of Sym( GK3)

» [V, D] =eig(&K3_anti)

V =
-0.7013 - 0.0000i -0.7013 + 0.0000i 0. 1283 Col ums are
0.0899 - 0.0915i 0. 0899 + 0.0915i 0.9834 El GENVECTORS
0. 0117 + 0. 7012i 0.0117 - 0.7012i 0. 1283 of Anti Sym( GK3)
D =
0. 0000 +11.6940i 0 0 Di agonal terns are
0 0. 0000 -11.6940i 0 El GENVALUES

0 0 0.0000  of Anti Syn{GK3)
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Anal yzis of identity matrix |3

MATRI X "1 3"
13 =
+1 0 0
0 +1 0
0 0 +1
[V, D] =eig(l3)
V =
1 0 0
0 1 0 El GENVECTORS of |3
0 0 1
D=
1 0 0
0 1 0 El GENVALUES of 13
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Anal yzis of two special anti-symetric matrices

J2 = MATRI X " J2"
0 +1
-1 0

[V, Dl =ei g(J2)

El GENVECTCRS of J2

El GENVALUES of J2

V =
0.7071 0.7071
0 + 0.7071i 0 - 0.7071i
D =
0 + 1.0000i 0
0 0 - 1.0000i
J3 = MATRI X " J3"
0 0 1
0 0 0
-1 0 0

[V, Dl =ei g(J3)

V =
0.7071 0.7071 0
0 0 1. 0000
0 + 0.7071i 0 - 0.7071i 0

D =
0 + 1.0000i 0 0
0 0 - 1.0000i 0
0 0 0
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I ndefinite matrices (neither positive nor negative)
Matrices indéfinies (ni positives ni négatives)

KK2
K2 = MATRI X " K2" KKz =
2 0
+1 0 o -1
o -1 [V, D] =ei g( KK2)
[V, Dl =ei g(K2) v -
1 0
V= 0 1
1 0 D =
0o -1
D =
1 0
0 -1 KK3
K3 KK3 =
1 0
K3 = MATRI X " K3" 0 1
0 0
1 0 0
0 -2 0 [V, D] =ei g( KK3)
0 0 1 V=
. 1 0
[V! D] =el g( K3) 0 1
v = 0 0
1 0 0
0 1 0 D= . 0
0 0 1 5 s
5 - 0 0
1 0 0
0o -2 0
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Lapl acian matrices (finite differences and di screte networks)

Matri ces Lapl aci ennes (différences finies,

réseaux discrets)

LAP3

LAP3 = MATRI X " LAP3"
+2 -1 0
-1 +2 -1
0 -1 +2

[V, D] =ei g( LAP3)

V =
0. 5000
0.7071
0. 5000

0.7071 0. 5000
0.0000 -0.7071
-0.7071 0. 5000

0 0
2. 0000 0
0 3. 4142

LAP2
LAP2 = MATRI X " LAP2"
+2 -1
-1 +2
[V, D =ei g( LAP2)
V =
-0.7071 -0.7071
0.7071 -0.7071
D=
3. 0000 0
0 1. 0000
LAP4
LAP4 = MATRI X " LAP4"
+2 -1 0 0
-1 +2 -1 0
0 -1 +2 -1
0 0 -1 +2

[V, D] =ei g( LAP4)

V =
-0.6015 0.3717
-0.3717 0.6015

0.3717 0.6015
0.6015 0.3717

D =

1. 3820 0
0 0.3820
0 0

0 0

-0.6015 -0. 3717

0.3717 0.6015
0. 3717 -0.6015

-0.6015 0.3717

0
0
2.6180

0
0
0
0 3.6180
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Perturbations non-synmétriques de matrices Lapl aci ennes
(différences finies en advection-diffusion, etc)

LAP4a =
[ 2 -0.5 0 o ;
-1.5 2 -0.5 0 ;
0 -1.5 2 -0.5
0 0 -1.5 2 1;
LAP4a
LAP4a =
2. 0000 - 0. 5000 0 0
-1.5000 2.0000 - 0. 5000 0
0 -1.5000 2. 0000 - 0. 5000
0 0 -1.5000 2. 0000
[V, D] =ei g(LAP4a)
V =
0. 1297 -0.1297 0. 1752 -0.1752
-0. 3636 -0. 3636 -0.1875 -0.1875
0. 6297 -0. 6297 -0. 3248 0. 3248
-0.6741 -0.6741 0.9103 0.9103
D =
3.4013 0 0 0
0 0. 5987 0 0
0 0 2.5352 0
0 0 0 1. 4648
.ADV4 =
0 0. 5000 0 0
- 0. 5000 0 0. 5000 0
0 - 0. 5000 0 0. 5000
0 0 - 0. 5000 0
[V, D =ei g( ADV4)
V =
0.3717 0.3717 0. 6015 0. 6015
0 + 0.6015i 0 - 0.6015i 0 + 0.3717i 0 - 0.3717
-0. 6015 -0. 6015 0.3717 0.3717
0 - 0.3717i 0 + 0.3717i 0 + 0.6015i 0 - 0.6015
D =
0 + 0.8090i 0 0 0
0 0 - 0.8090i 0 0
0 0 0 + 0.3090i 0
0 0 0 0 - 0.3090

diary off
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SI NGLE PAGE LI STING OF PROGRAM " MATRI X- 0. M":
% ____________________________________________________________________________________________
% Program " MATRI X-0.M "

% Denmonstration of sone basic matrix properties (linear algebra) using Mtlab

% ............................................................................................
% Aut hor : R. ABABOU

% Creation date: 3 Nov 1995

% Lat est update: 3 Nov 1995

% ............................................................................................
% Pour obtenir les vecteurs propres V et valeurs propres D reels ou conplexes d une matrice A
% taper ceci sur la ligne de commande MATLAB :

% [V,D = eig(A;

% Attention, c'est "eig" en lettres mnuscul es.

% Noter que V est une nmatrice de vecteurs propres en col onnes,

% et D est une natrice diagonale de valeurs propres (el enents di agonaux).

% .............................................................................................

% _____________________________________________
% PRE- DEFI NI TI ON DE QUELQUES MATRI CES A ETUDI ER
% _____________________________________________
11 = eye(l);
12 = eye(2); K3 =[ +1 0 O ;
13 = eye(3); 0-2 0 ;
0 0 +11] ;
J2 = 0 +1 ;
-1 0] ; KK3=[ +1 0 O ;
0-1 0 ;
J3 =] 0 0 +1 ; 0 0 +1] ;
0 0 O ;
-1 0 0] ; LAP2= [ +2 -1 ;
-1 +2 ]
K2 = +1 0 ;
0-117; LAP3=[ +2 -1 O )
-1 +2 -1 X
KK2=[ +2 0 ; 0-1+21] ;

LAP4=[ +2 -1 0 O ;
-1 42 -1 0 ;
0-1+2 -1 ;
0 0-1+217] ;

% DI V2=. . .,
% GRAD2=. . .;

% CK3 = matrice reelle dont les val eurs propres et vecteurs propres sont conpl exes.
% Les val eurs propres conpl exes de CGK3 sont:

% Laml=(+2, +4); LanR=(+2,-4); LanB=(+1,0).

% Cet exenple est tiré de <<ESSL_1987>> et de : << R T. Gregory, D.L.Karney:

% "A collection of matrices for testing conputationalalgorithns", WIley, 1969 >>

K3 =[] +8 -1 -5 ;
-4 +4 -2 ;
+18 -5 -7171 ;

GK3_sym= 0.5 * ( GK3 + &X3' ) ;

GK3_ anti= 0.5 * ( GK3 - GK3' ) ;

% Lancer ce progranmme dans MATLAB; taper " whos" pour voir |la |liste des nons de matrices;
% On peut etudier une natrice (A) en tapant " [V, D] =eig(A);" comme expliqué plus haut.



