> with(LinearAlgebra) :

> A= Matrix([[-7,-5,-3],[2,-2,-3],[0,1,0]]);

-7 =5 =3
A=| 2 =2 =3
0 1 0
=> J = JordanForm(A);
-3 1 0
J=| 0 =3 1
0 -3
=> QO = JordanForm(A, output =Q");
6 —4 1
O=| -6 2 0
2 0 0
> 040
-3 1 0
-3
0 0 =3
_> Q‘l;
0 0 %
JE
1 2 3
=> Eigenvectors(A4);
—3 3 00
=3 1| -3 00
—3 1 00

> with(linalg) :
> B = matrix([[-7,-5,-3],[2,-2,-3],[0,1,0]]);
-7 =5 =3

0 1 0

(=33 {3 =3 1 ]j]

_Diagonalization for Complex example

> eigenvectors(B);
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p43,pd441]);
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A2 =
0 0
—4 =8
> Eigenvectors(A2); eigenvectors(A2);
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B2 :

[ pll
p21
p31
p4l

1
—1
0
0

pl2
p22
p32
p42

1
0
—1
—1

pl3
p23
p33
p43

0

1

1
—1

pld |

p24
p34

pi4

l\)|>—<

> A2 := Matrix([[0, 1,0,0],[0,0,1,0],[0,0,0, 1], [-4,-8,-8,-4]]);

0

0

[—1+L2,{[1 —14+1 -21 é+21]}],[—1—L2,{[1 —_1—1 21 2—21]}]
=> J2 == JordanForm(A2); Q = JordanForm (A2, output =Q");

—1
21

> B2:= Marrix([[-1,1,1,0], [-1,-1,0,1], [0,0,-1, 1], [0,0,- 1,-1]]);

(> P = Matrix([[pll,pl2,pl3,pl4], [p21,p22,p23,p24], [p31, p32,p33,p34], [p41, p42,

®

(10)

an

(12)

13)



> C2:=A42-P,D2 = P-+B2,Pe:=C2 —D2,
C2:=[[p2l, p22, p23, p24],

[ p31, p32, p33, p34],
[ p41, p42, p43, p44],
[-4pll —8p2]1 —8p3] —4p4l, -4pl2 —8p22 —8p32 —4p42, -4pl3 —8p23
—8p33 —4p43, -4pl4d —8p24 — 8 p34 —4 pd441]]

| -pll —pl2 pll —pl2 pll —pl3 —pld pl2+pl3—pld |
-p21 —p22 p2l —p22 p2l —p23 —p24 p22 +p23 —p24

D2 :=
-p31 —p32 p31 —p32 p3l —p33 —p34 p32+p33 —p34
-p4l —p42 p4l —p42 p4l —p43 —p44 p42 +p43 —p44
Pe:= [[p2] +pll +pl2, p22 —pll +pl2, p23 —pll +pl3 +pl4,p24 —pl2 —pl3 (14)
+pl4],

[p31 +p2] +p22, p32 —p2] +p22, p33 —p2l +p23 +p24, p34 —p22 —p23 +p24
I
[ p4] +p31 +p32, p42 —p31 +p32, p43 —p31 +p33 +p34, p44 —p32 —p33 +p34
I
[-4pl]l —8p2] —8p3l —3 p4l +p42, -4pl2 —8p22 —8p32 —3 p42 —p4l, -4 pl3
i —8p23 —8p33 —3p43 —p4l +p44, -4 pl4d —8 p24 — 8 p34 — 3 p44 —p42 — p43]]
(> pil="pIl";
i pll = pll 15)
B eql = Pe[1,1]1=0;eq2 == Pe[1,2]=0;eq3 := Pe[1,3]=0;eq4 := Pe[1,4]=0;eq5 :=
Pe[2,1]=0;eq6 := Pe[2,2]1=0;eq7 == Pe[2,3]1=0; eq8 := Pe[2,4]=0; eq9 := Pe[3, 1]
=0;eql0 := Pe[3,2]=0;eqll := Pe[3,3]=0;eql2 := Pe[3,4]=0;eql3 := Pe[4, 1]
=0;eql4 := Pe[4,2]=0;eql5 := Pe[4,3]=0;eql6 := Pe[4,4]=0;
eql == p2l +pll +pl2=0
eq2 = p22 —pll +pl2=0
eq3 = p23 —pll +pl3 +pl4=0
eq4 = p24 —pl2 —pl3 +pl4=0
eqs = p3l +p2l +p22=0
eq6 == p32 —p2l +p22=0
eq7 == p33 —p2l +p23 +p24=0
eq8 = p34 —p22 —p23 + p24=0
eq9 := p4l +p3l +p32=0
eql0 = p42 —p31 +p32=0
eqll := p43 —p31 +p33 +p34=0
eql2 := p44 —p32 —p33 +p34=0
eql3 = -4pll —8p2l —8p3l —3 p4l +p42=0
eqld == -4pl2 —8p22 —8p32 —3 p42 —p41=0
eql5 = -4pl3 —8p23 —8p33 —3 p43 —p4l +p44=0
i eql6 == -4pl4 —8p24 —8p34 —3 p44 —p42 —p43=0 (16)
> solve({eql, eq2, eq3, eq4, eq5, eqb, eq7, eq8, eq9, eql0, eql 1, eql2, eql3, eql4, eql5, eql6},
{pll,pl2,pl3,pl4,p2l,p22,p23,p24,pl3, p32, p33, p34, p41, p42, p43, p44});




{pll =p24 +p23 +2pl4 — %,p12= %,pl.? =p24 +pl4 — %,pM =pl4,p2l = 17)
-p24 —p23 —2pl4,p22=p23 +2pl4 —p31 +p24,p23=p23,p24 =p24,p32=-2p23
—4pl4d +p3] —2p24,p33=-2p23 —2pl4 —2p24,p34=2p23 +2pl4 —p3l, p4l
=2p23 +4pl4d —2p3l +2p24,p42=2p23 +4pl4d +2p24,p43=2p3] +2 p24, p44

=-6p23 —8pl4d+2p3l —4p24}

(> P2i= Matrix([[1,1,-1,0],[-2,0,2,0], [2,-2,-4,2], [0, 4, 4,-8]]);

1 1 -1 0

-2 0 2 0

P2 = 18
2 =2 —4 2 (18)
0 4 4 -8
_> PI2 := MatrixInverse(P2);
1
1 -2 -1 -—
4
1
1 — 0 0
I ’ (19)
I R |
2 4
11
0 -5 5 %
(> PI2-42-P2;
1 1 1 0
—1 -1 0 1
(20)




