In[1]:=
ker [A_]1 : = Mdule[{X = Null Space [A]l}, Print ["ker ", MatrixForm[X]]; X]
ni ezal ezne [A_] : = (Lengt h[Nul | Space [Transpose [A]]] == 0)

ne= (*#A={{1,0,0,0,2,0,2,2,0,0}, {0,1,0,0,0,0,0,0,0,0}%,
{0,1,2,0,0,0,0,0,1,0}, {1,0,1,1,1,0,0,2,0, 1}, {0,0,0,0,1,0,1,0,0,0},
{0,1,1,0,0,1,0,0,1,0}, {0,0,0,0,0,0,1,0,0,0}, {0,1,0,0,0,0,0,2,1, 1},

{0,1,0,0,0,0,1,0,1,0}, {0,0,0,0,0,0,1,0,0,13}}; =)
A={{3, -8,0 0 2, 0, -6, -2, -4, -4}, {0, 3, 0, 0, 0, O, O, O, O, 0},
{0, -3, 2, 0, 0, 0, -2, 0, -1, O}, {1, -20, -1, 3, 1, O, -18, -6, -10, -7},

{0, 0,0 0O 3 0,10, 0 0O} {O, -3, -1,0, 0,3, -2,0, -1, 03,
{0, 0, 0, 0, 0, O, 3, O O O}, {O, -3, 0,0,0, 0, -4, 2, -1, -1},
{0, 1, 0, 0,0 0,1, 0, 3 0}, {O, 0,0 0,0,0, 1, 0, O, 3}3;

Mat ri xFor m[

Al

Out[4]//MatrixForm=

3 -8 0020 -6 -2 -4 -4

0 3 0 000 O 0 0 0

0 -3 2 000 -2 0 -1 O

1 -20 -1 310 -18 -6 -10 -7

0 O 0 030 1 0 0 0

0 -3 -1 00838 -2 0 -1 O

0 O 0 00O 3 0 0 0

0O -3 0 000 -4 2 -1 -1

0 1 0 000 1 0 3 0

0O 0 0 0O0OO0O 1 o0 O 3

nsi= (+ wi el omi an charakterystyczny =)
chi [t] =Det [A-t IdentityMatrix[10]]

ousl- 26244 - 96228t + 15819312 -153576t3+97524t%-4233615+127261°%-26161t7+352t%-281t%+110
ine):= Factor [chi [t]]
out[6]= (-3+t)8 (-2+1)?

7= (* wartosc W asna 2 )
B2 = A-2ldentityMatrix [10]; Matri xForm[B2]
K = ker [B21];

Out[7]//MatrixForm=

1 -8 0 020 -6 -2 -4 -4
6 1. 000O0O O O O O
0 -3 0000 -2 0 -1 0
1-20 -1110 -18 -6 -10 -7
0O 0 0010 1 0 0 O
0 -3 -1001 -2 0 -1 O
0O 0 00O0OO0O 1 0 0 O
0 -3 0000 -4 0 -1 -1
0 1. 000O0O 1 0 1 O
0O 0o 000O0O 1 0 0 1
2004000100
ker
0011010000
ngl= (* dwi e jednowymi arowe klatki Jordana =)
ul = K[[1]]
uz2 = K[[2]]

ouf9= {2, 0, 0, 4, 0, 0, 0, 1, 0, O}

oufi0= {0, 0, 1, 1, 0, 1, 0, 0, O, O}
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(» wartosc w asna 3 =)

In[11]

Bl =A-3ldentityMatrix [10]; Matri xForm[Bl1]

K1 = ker [B17;

Out[11]//MatrixForm

2 4 4

-6
0
-2
-18

0 020

-8
0
-3
-20

0 00O
-1 000

-1 010

0
1

-10 -7

-6

1
-2
0

0 00O
-1 000

-3

0

0 00O
0 00O
0 00O
0 00O

4 -1 -1 -1

1
1

-3

-1 01
-1 10

00 0 0100

-1 0100
00 0 0010 O OO

20

ker

00 0 1000 O OO

Mat ri xFor m[B1. B1]

In[13]

ker [B1. B1];

K2

Out[13]//MatrixForm

0200002222

000O0OOOOOCODO
0210001010

0310204432
000O0OO0OOOOODO
0210001010

000O0O0OOOOCODO
0200002111

000O0OO0OOOOCODO
000O0OOOOOODO

-1 01
-1 10

0 0 1 0O

-10 1 0O

0

0

0 0

-1 01 0 0O
0 0 010 0 00O
0 1 0 00 0O OO
0 0 0O 0O0O O OO

-1 1 0

0 0
0

0
1

0
0
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Mat ri xFor m[B1. B1. B1]
K3 = ker [B1. B1. B1];

In[15]

Out[15]//MatrixForm

-2 -2 -2

4
0
1
“11

0 00O
0 00O
-1 000
-1 000

4
0
-2
“12

0
0

5 4

-4

0
-1
0
-2
0
0

0 00O
-1 000

-2

0

0 00O
0 00O
0 00O
0 00O

-1 -1

-1

2

-1 01
-1 10

0 00O0O
-1 0000
-1 1 0001 0 00O

0
0
0
0
0

0

0 O
0
0
0

0
1

0O 0010 O0 OO
0O 01 00 O OO
0 1000 0 OO
0O 000O0OO0O O OO

ker

Mat ri xFor m[B1. B1. B1. B1]
K4 = ker [Bl. Bl. B1. B1];

In[17]:

Out[17]//MatrixForm

0 4 00004222

0 0 0O0OOOOOOO
0 210001010

010 1 00 0 9 45 4

0 0 0O0OOOOOOO
0 210001010

0 0 0O0OOOOOOO
0 2 00002111

0 0 0O0OOOOOOO
0 0 0O0OOOOOOO

-12000000 2
-1 00000020
-120000200
-11 0001000

0
0
0
0

0 0 0O0OO0O1O0O0O0O0

0 0 0O0O1O0O0O0O0OTO
0 0 01 00O0OOODO

1 0 000O0O0OO0OO0CDO

ker

(» z K4 trzeba wybrac poczatek najdl uzszego | ancuszka =)

K4 = ker [Bl. B1. B1. B1];

In[19]:

-12000000 2
-1 00000020
-120000200
-11 0001000

0
0
0
0

0 0 0O0O0O1O0O0O0O0

0 0 0O0O1O0O0O0O0OO
0 0 01 00O0OO0CO0OO0

1 0 0000O0OO0OO0CDO

ker
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In[20]:=

Out[20]=

Out[21]=

out[22]=

Out[23]=

Out[24]=

In[25]:=

ker

In[26]:=

Out[26]=

out[27]=

In[28]:=

out[28]=

out[29]=

In[30]:=

ker

In[31]:=

Out[31]=

out[32]=

In[33]:=

Out[33]=

out[34]=

In[35]:=

out[35]=

v4d = K4[[1]1]
v3 = Bl.v4
v2 = Bl.v3
vl =Bl.v2
Bl.v1l

{0, -1, 2, 0,0, 0, O, O, O, 2}
{0, 0,1, 40,1, 0, 1, -1, 0}
{2, 0, 0, 3,0, 0,0,0,0, 0}
{0, 0,0, 2, 0,0, 0,00, 0}

{0, 0, 0,0, 0,0, 0,0,0, 0}

(» z K2 trzeba wybrac poczatek drugi ego | ancuszka =)
K2 = ker [Bl. B17;

0 0 001 00-1201
0 0 -10 1 0O0-110
0 -1 1 0-101 0 00O
0 0 0O O10 O 00O
0O 0 01 0 0O O 00O
1 0 0 0O 0 OO O OO
W2 = K2[[3]] (* 3 %)

ni ezal ezne [{v1l, v2, v3, v4, wW2}]

{0, -1, 1, 0, -1, 0, 1, 0, O, O}

True

wl = B1. w2
ni ezal ezne [{v1l, v2, v3, v4, wl, w2}]

{0, 0,0 0,1, 0, 0, -1, 0, 1}

True

(+» z KL wybi erany pozostale 2 wektory bazy =)
K1l = ker [B17];

00 0 0100-101
20-10100-110
00 0 0010 O OO
00 0 1000 O OO

X = KL[[2]] (% 2 =)
ni ezal ezne [{x, v1, wl}]

{2, 0, -1, 0,1, 0,0, -1, 1, 0}

True
y =K1[[3]]
ni ezal ezne [{x, y, v1, wl}]

{0, 0,0, 0,0, 1, 0,00 0}

True

(» tego nie trzeba sprawdzac =)
ni ezal ezne [{ul, u2, v1, v2, v3, v4, wl, W2, X, y}]

True
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in[36]:= (* macierz przejscia z bazy Jordana do standardowej )
J = Transpose [{ul, u2, vl, v2, v3, v4, wl, W2, X, y}1];

Matri xForm[J]
Det [J]

Out[37]//MatrixForm=
20

|
L ©

P OFR,OPMREL OO
O OFr OO0 OO0

|
[N

OO OO0 O0OWOoOOoON
o

OO O O0OO0OONOOOoO

OO FrPr OO0 O hM~MOOo
OO0 OO Fr OPFr FrOo
NOOOoODOoOoOoN

o

outzgl= 4

in[39]:= (* postac Jordana =)

Mat ri xForm[l nverse[J].

Out[39]//MatrixForm=
20

OO O O0OO0OO0OO0OOoOOo
OO O OO0 OOoON
OO OO0 O0OO0OWwWOoOOo
OO OO0 O0OWwWwEr oo
OO OO0 WErk OoOOoOo
OO OO0 Wkr oOoOoOo
OO O WOOOoOOoOoOo
OO WERr OO OO OoOo
O WO oOoOoOOoOoOOoOoOo

In[40]:=

0o 2
-1 0
1 -1
0 O
-1 1
0 O
1 0
0o -1
0 1
0 O

A J1

WO OO0 OoO0oOOoOoOo

OO O0OO0OPFr OO0 0O OoOOo




