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Introduccion

Este apéndice consiste en una seleccién de las salidas impresas TgX que genera el
programa.

Al ensefiar estas salidas se pretende:

e Mostrar la naturaleza, magnitud y complejidad de los cilculos que intervie-
nen en los desarrollos realizados en el trabajo.

e Dar una idea de qué es lo que se omite en el capitulo 3 de la Tesis. Lo
normal es que entre una afirmacién como

‘entonces ... y de aqui ...’

y lo que le sigue, haya varias decenas de paginas como las aquf mostradas,
ademds de otras muchas elaboraciones, unas con ordenador y otras con ldpiz

y papel.

Evidentemente este apéndice no esti orientado a ser leido, excepto lo ne-
cesario para ilustrar estos aspectos del trabajo, y qué es lo que se ha omitido en
su exposicién. Por esto, hemos realizado una seleccién para que el volumen fuera
razonable.

También queremos indicar que hemos evitado la impresion de expresiones
excesivamente grandes (no tiene sentido, pues no van a ser interpretadas hasta
que no se simplifiquen). Estas aparecen como ‘demasiado grande’en los listados,
y casi siempre son varias paginas para un solo polinomio en muchas variables.
Por ejemplo, algunas no tan grandes pueden verse en la etapa 1 de la sucesién
caracteristica (5,%,1), pagina 6.



Debemos resaltar que estas salidas impresas fueron una ayuda considera-
ble, sobre todo por hacer posible su posterior interpretacién. Sin embargo no
son las que mejor muestran el discurso 1égico que conduce a la obtencién de las
componentes irreducibles.

De hecho, deben ser consideradas como altos en el camino, en los
que se le pide al sistema que escriba un resumen del estado de la
computacidn.

En realidad el trabajo se hace casi todo de forma interactiva con el sistema
Mathematica utilizando lo que alli se llaman Notebooks, que permiten ‘dialogar’
con el ordenador y pedirle que realice lo que en cada momento parezca mas
conveniente. Para apreciar la capacidad de estos Notebooks no sirven papeles
impresos, sino que es necesario verlos en accion.



Sucesion caracteristica (6,1,1)

Etapa 1

Ley del Algebra

[X1,X4] = X3
X1, X5]= Xa
[X1,X6] = X5
[X1,X7] = X6
[X1,Xs] = X7

[X2,X4] = a3X3

[X2,Xs5] = a3X4 + a5X3

[X2,X6] = a3Xs + as X4 + a7 X3

(X2, X7] = a3Xe + a5 X5 + a7Xs + a9 X3

[X2, Xs] = a3X7 + asXs + a7X5 + as X4 + 611 X3 + 612X,

(X3, Xs] = bo X3+ b10X>2

[X4, X6] = €aXs

[X4,X7] = caXa+e5X3 — broXo

(X4, Xs] = caXs + (bo + c5) X4

[Xs5,X6] = e3Xa+d1 X3+ b1oX2

[Xs, X7] = 2¢3X5 + (d1 + ¢5) X4 + d3X3

[Xs5, Xs] = 3caXe + (di + bo + 2¢5) X5 + d3 X4 + ds X3 + de X2

[X6,X7] = 2¢c3Xe + (d1 +¢5) X5 + d3Xa + €1 X3 — ds X3

[ X6, Xs] = BeaX7 + (2dy + bg + 3¢5) X6 + 2d3 X5 + (e1 + ds) X4 + €3X3
[X7,Xs] = 5csXs + (2dy + b + 3c5) X7 + 2d3 X6 + (e1 + d5) X5 + e3Xa + [1 X3 + f2X2



Etapa 1 — — Pagina 2

Sucesién caracteristica (6,1,1)
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Sucesion caracteristica (6,1,1) Etapa 1 — - Pdgina 3

( 0 0 0 0 0 0 0 0 \
0 0 0 0 b O —ds 0
0 —a7 0 —-C3 —d1 0 €1 €3
adiv. = 0 —-as 0 0 —-c3 0 ds e1+ds
Xe =1 1 —a3 0 0 0 0 di+es 2d3
0 0 0 0 0 0 2c3 2dy + by + 3¢5
0 0 0 0 0 0 0 5c3
\0 0 0 0 0 0 0 0 ),
( 0 0 0 0 0 0 0 0 \
0 0 0 bwo 0 ds 0 fo
0 —-ag 0 —Cs —ds —€1 0 fl
. 0 —-a7 0 —c3 -—(dl + Cs) —d3 0 e3
ad]x.’ - 0 —as 0 0 —263 —(d1 + 65) 0 ey + ds
-1 —~a3 0 0 0 -—263 0 2d3
0 0 0 0 0 0 0 2d;+ bg+ 3cs
\ 0 0 0 0 0 0 0 Bea
( 0 0 0 0 0 0 0 0
0 —ai2 —bho 0 —ds 0 —f2 0
0 —ai11 —b9 0 -—d5 —€3 —fl 0
adjx, = 0 —ay 0 —(bg + 65) —d3 —(81 + d5) —e3 0
Xe 0 —ar 0 —C3 ~—(d1 + be + 265) —2d3 -(el + ds) 0
0 —as 0 0 —3c3 —(2d1 + bo + 305) —2d3 0
-1 —as 0 0 0 —bes —(2d1 + by + 305) 0
\ 0 o0 0 0 0 0 —5e3 0

Nilpotencia

cg = -—a3b10

¢l = —bes(2azcids — 2ascadsbio + azd?bio + 2a3dicsbio + aacibio — 2ascadibio — 2aseacsbio + 4c3azbio)

cz = —-(13(13c§d6—3a3cad3b10—a;;dfblo—2a3d1csb10—a3c§b10—3a5cad1b10-305c305b10+20034+16c§a7b10)

¢l = —(2a3cads + azdsbio + asdibio + ascsbio + 36¢3 + caarbio)

Cg = agdg — 176% + a7bio

¢§ = (demasiado grande ...)

c§ = (demasiado grande ...)

¢ = (demasiado grande ...)

Cg = —(303d1f2 - a3e1d6 - aaflblo + 463b9f2 + 6(1305f2 - a3d6d5 —— 50563f2 - 2G5d3d6 — aseablo - 186%61 -—
186%(15 + 26¢3dy1ds + 5lezdaby + 60cadzes + 17cadzars — c3agdg — 4(1:13 - 24d§b9 - 28d¥05 - 8dfa12 +
4d,a7dg — 30d1b§ — 93dibgcs — 20dibgayy — 59d10§ — 31d;csa;32 + 5diayibio + 4azbgdgs + Taresds —
a7d5b10 - 10b93 - 545305 - IObgalz - 87b96§ — 36b905012 + 4b9011b10 — 3962 —_ 2902012 + 965011b10)

Cg = —(83f2+1763d3—8d%—20d1b9—31d165—5d1012+a7d6—10bg—-36b965—5b9612—2963—965012+011b10)

g

N—



Sucesién caracteristica (6,1,1) Etapa 1 - — Pagina 4

C? = 5dy + 5bg + 9¢5 + a;o

Jacobi

jg“ = @3a)2

33*7 = 2ascs

3358 = —2asbyo

73% = 2ascs + asayz + 3caar
3358 = agaiz + 2asc3

3257 = 2asbyo

j3267 = 2a5d1 + 303a7

1267 _

Ja 2asc3

J358 = 2asds + 6csag + 3d1ar + 3azcs + azars

7358 = 2asd; + 2ascs + asaiz + 6czar
+268 __
j2%8 = agayz + 4ascs

- j2™ = —(2a5ds — 5czarz + 2aobyo)
738 = 2ase; + Scaay; + 2d1ag + 3dsar + dages + agarz
j278 = 2asd3 + 6czag + 3dyar + 3azcs + azays

j§78 = 2asd; + 2ascs + asa 2 + 6ezay

J2™ = a3a12 + 4ascs
jg“ = azbio
7358 = asbio
7338 = agbo
.7'368 = azbio
73%8 = asbig
7288 = asbyo
3378 = Besbyo

337 = Beabe + agbyo

337 = azbio
33" = asbio
33 = asbio
J3%¢ = —asbyo
33%" = —~asbio



Sucesién caracteristica (6,1,1)

i$T = —asbo

7338 = —(aads — 3c3)

j§67 = aadg + 3¢ — azbio

7387 = _agbyo

7387 = _azbyg

7388 = —5esbyo

3% = ¢3(8d1 + by + 9cs)

i3% = 6c3

J318 = _byo(2d; + 2b9 + 5es — a12)
j3'® = —(asf2 — 3eads ~ 2d1cs — bocs — 452 — a11bio)
7378 = 3cad; + 6esby + 9ezes + aghig
3378 = 6¢c2 + arbio

3&™ = asbyo

3378 = agbo

7387 = Besbyo

7357 = asdg + 5eady — aghig

3387 = azdg + 3¢k — azbio

7387 = —agbio

7o87 = —azbyg

jges = b10(2d1 + 2by + 5c5 — 012)
7368 = Geads + 3d} + dibg + 5dics + azds — ayibio

7358 = asds + 8cady + cabg + 9czcs — aghyo

ngS = agde + 96% — azbio
38% = —asbio

568 _

3288 = —agbyo

738 = —(asf2 — 3cser — 3cads — Bdydz — dzbg — 6dacs — agds)
j37® = —(asfz ~ 9csds — 3d? — diby — Td1c5 — ardg — byes — 4c?)
4278 = asds + 11cad; + Teaby + 18cses

J8™® = aadg + 15¢3

i§78 = —(5dids + 3e1b10 + 2bods + Tesds — deayz + 2dsbio)

$7® = 2cses + 3diey — 2d1ds + 2d3 + e1by + Tercs — az f2 + deany
j$78 = —(asf2 — 3caes — 3cads — 5dyds — dzbg — 6dscs — agds)
878 = —(a3fr — 9csds — 3d? — dyby — Td;cs — azdg — bgcs — 4¢2)
878 = asds + 11cad; + Teabg + 18cacs

j$78 = aazdg + 156%

T T T TS

Etapa 1 — — Pégina 6



Sucesién caracteristica (6,1,1)

Etapa 2

Sustituciones

az=90 [por el cambio de base Y, = X3 — asX1,Y; = X;Vi # 2]
asbio =0 [de j2%7 en la etapa 1]

asdy =0 [de j257 y j{% en la etapa 1]

azbio =0 [de j3% en la etapa 1]

aghio =0 [de j37® y j1%® en la etapa 1]

c3=0 [de 3% en la etapa 1]

Ley del Algebra

[X1,X4] = X3
[X1,Xs] = X4
[X1,X6] = X5
[X1, X7 = Xe
[X1,Xs8] = X7

' [X2, Xs] = a5 X3
[X2, X6] = as X4 +a7X3
[X2,X7] = asXs + a7 Xy + agX3
[X2,Xs] = asXe + a7 Xs + asX4 + a11X3 + a12X3
[X3,Xs]) = boX3+ b10X2
[X4,X7] = e5X3 — b10X2
[X4, Xs] = (bo + ¢5) X4
[Xs, X6] = d1.X3 + b1oX2
[Xs, X7] = (d1 + ¢c5)Xa + da X3
(X5, Xs] = (d1 +bo + 2¢5) X5 + d3 X4 + dsX3 + ds X
(X6, X7] = (d1 +¢5) X5 + d3X4 + 1 X3 — ds X»
[Xe, Xs] = (2d1 + by + 3¢s5) X6 + 2d3 X5 + (e1 + d5) X4 + €3 X3
[X7,Xs] = (2d1 + by + 3¢5) X7 + 2d3 X6 + (e1 + d5) X5 + €3 Xa + f1 X3 + [2X2



Etapa 2 — — Pagina 2

Sucesién caracteristica (6,1,1)

Adjuntas
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Sucesién caracteristica (6,1,1)

(ldjx6 =

adjx., =
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Nilpotencia

CoOoooocOoOoCo
OO OCOOOO

[om R B e B e i o B o Y e

0
~b1o
—by

oo

0 o 0 0 \
by 0 —ds 0
-—dl 0 €y €3
0 0 ds e1+ds
0 0 di+ecs 2d3
0 0 0 2d; + bg + 3¢5
0 0 0 0
0 0 0 0 )
0 o 0 0\
0 ds 0 f2
—~d3 —e1 0 h
—(dy+ c5) —d3 0 €3
0 —(dl + 65) 0 e1 +ds
0 0 0 2d3
0 0 0 2d; + by + 3cs
0 0 0 0
0 0 0
0 —dg 0
0 —d5 -€3
—(bg + ¢c5) —ds3 —(e1 + ds)
0 —(d1 + by + 205) —2d3
0 0 —(2d1 + by + 3C5)
0 0 0
0 0 0

Etapa 2 — — Pagina 3

0
-f2
-h
—(e1 + ds)
—2d3
—(2d; + by + 3cs)
0

——

SO0 OoOOoOOO

S—

cg = 205d3bgd6 + 8a5d3b§csd6 + 605d3b9c§d5 + 4d?b§a12 + 4d‘1317965012 - 4d?b9011b10 - 4d?C5011b10 -
4d§a7b§d5 - 4d¥a7b965d6 + Sdfbgalz + 28d¥b305012 - Sd?bgaublo + 20d12b962012 - 28d§bgc(, aublo -
20df052011b10 - 4d107bgd6 - 16d107b§65d6 - 12d107bgc§d6 + 5d1b3812 + 31d1bSC5012 - 5d1bgaub10 +
59d1b§c§alg - 31d1b365011b10 + 33d1b96‘3012 - 59d1b96§(111b10 - 33(116%(111610 - a7b3d6 - 7a7b865d5 -
15a7b§c§d6 - 907b9€§d6 + bgalz + 9b365012 - bgaubm + 29bgc§a12 - 9b805011b10 + 3Qb§c§an -
29b§c§aub1o + 181)96%012 - 39b96§011b10 - 18c§anb10

Cg = 6a5dab§d6+ 1605d35905d6+6a5dsc§d6 +4d§bg+4d§b905+8d?b9012+4d?65012—-4d?011b10—8d¥a7bgde—
4dfa7c5ds + 8d?b’3 + 28(1%6365 + 24(1%1)3012 + 20d%b96§ + 56d¥b905012 - lﬁd%bgaublo + 20dfc§a1g -
28d1265aubm - 12d1a7b§d5 —32diazbocsds — 12d1a7c§d6 +5d1b3 +31d1b365 +20d1bg¢112 +59d1b§c§+
93d1b305012 - 15d1b§011b10 + 33d1bgcg + 118d1b90§012 - 62d1b905011 b10+ 33d1c§a12 - 59d16§011b10 -
4a7b3de — 21azb3csds — 30azbecids — 9azcids + b3 +9bges + 5bdazz + 29b3c2 + 36b3csarz — 4b3ay1bio+
395302 + 87b§c§a12 - 27b§c5a11b10 + 18b9(:§ + 78596%012 - 58b96§aub10 + Ichan - 39620111310

ci = 6asdabedg +8asdscsde + Sd?bg + 4d?65 + 4d:15012 - 4d§a7d6 + 24dfbg + 56d%b965 + 24d¥b9012 + 20dfc§ +
28d¥65012 - 8d¥aub10 — 12d1a7bgds — 16d a7c5de + 20d163 + 93d1b§¢5 + 30d1b§012 + 118d1b90§ +
93d16965012 - 15d1b9011b10 + 33d16§ + 59d16§a12 - 31d165011b10 - 607b§dﬁ - 2la7b905d6 el 15a7c§ds +
5b% + 36b3c5 + 103ay5 + 87b2c2 + 54bles ayz — 6b2ay1byo + T8bgcd + 87bockars — 27Thgcs aribio +18¢3 +
396:53012 - 29c§a11b10



Sucesién caracteristica (6,1,1) Etapa 2 — — Pigina 4

Cg = 2agdzde + 4(1"13 -+ 24d¥b9 + 28df65 + 8(1%(112 — 4dqa7dg + 30d1b§ + 93d1bgcs + 20d1bgaya + 59d10§ +
31dicsa12—5dia11b10—4arbodg —Tazcsdg+ 10b3+545365 + 10b§alz + 87bgc§+36b905012 —4bgayibro+
390% + 290%(112 ~ 9¢saiibio

8 = 8d% + 20d1bs + 31d;cs5 + 5d1a12 — azds + 1003 + 36bges + 5bgarz + 29c§ + 9csa12 — anibio
cg = bdy + 5bg + 9cs + aja

Jacobi

73%8 = as(2c5 + a12)

7388 = 2azd3 + 3d,a7 + 3azcs + aza;,

7288 = ag(2¢5 + a12)

738 = _2asds

3378 = 2ase; + 2d1ay + 3dzaz + 4agcs + agays
737 = 2asd3 + 3d1a7 + 3azcs + azarz

327 = as5(2¢c5 + a12)

748 = —b10(2d; + 2bg + Bes — a12)

7378 = 2dyes + boes + 42 + aybio

567 _
Ja =

a5d6

jgss = b10(2d; + 2bg + H¢5 — a12)

4368 = 3d? + dybo + 5dycs + azds — ayrbio
:568 _
e =

7378 = —(asf; — bd1d3 — d3bg — 6dzcs — agds)

asdg

7378 = 3d? + dy1b + Tdyc5 + ards + bocs + 4c2

578 _
Js =

asdg

7§78 = —(5d1ds + 3e1bio + 2byds + Tesds — dearz + 2dsbyo)
4§78 = 3dyey — 2dydy + 2d3 + exbo + Tercs — arfz + dsany
3§ = —(asfz — 5dyds — dsby — 6dscs — agds)

4878 = 3d2 + dibs + Tdics + ards + bocs + 4ck

<678 __

Js asds



Sucesién caracteristica (6,1,1)

Etapa 3

Sustituciones
az =10 [etapa 2]
asbio =0 [etapa 2]
asdy =0  [etapa 2]
azbio =0 [etapa 2]
aghio =0 [etapa 2]
c3=0 [etapa 2]
asds =0  [de j27 en la etapa 2]
¢s = —bg  [de nilpotencia con [X4, X3] en la etapa 2]
dy = be [2d; + by + 3¢5 = 2(dy — by) es autovalor de adjx,(2)]
aj2 = —by [de c3(2), nilpotencia en [X4, X5](2) y di = by}

Ley del Algebra

[X1,X4) =
(X1, Xs5] =
[X1,Xe] =
[X1,X7] =
[X1, Xs] =
[X2,X5] =
[X2, Xe] =
[X2,X7] =
[X2, X3] =
[Xs, Xs] =
[X4, X7] =
[Xs5, X6] =
[Xs5,X7] =
[Xs, Xa] =
[X6,X7] =
[Xe, Xs] =
[X7, Xs] =

X3

X4

Xs

Xs

Xz

as X3

a5 X4+ a7 X3

as X5 + arX4 + agX3

asXe + a7Xs5 + ag X4 +a11 X3 — bg X2
by X3 + b10X 2

—bg X3 — b10X2

by X3 + b10X >

d3X3

d3 X4+ ds X3+ ds X,

d3X4+€1X3 — deX2

2d3Xs + (e1 + ds) X4 + €3 X3

2d3Xe + (e1 + ds5) X5 + eaXy + [1 X3 + f2 X2



Etapa 3 — ~ Pégina 2

Sucesién caracteristica (6,1,1)

Adjuntas
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Sucesion caracteristica (6,1,1)

(0 0 00 0 0
0 0 0 0 —byo 0
0 —az 0 0 —by O
4o | 0 —as 00 0 0
MWX=1 -1 0 00 0 o0
0 0 00 0 0
0 0 00 0 0
\ 0 0 00 0 0
[0 0 0 0 0
0 0 0 bo O
0 —ag 0 bg —da
. _ 0 —a7 0 0 0
odix:=1 o _a5 0 0 0
-1 0 0 0 0
0 0 0 0 0
\ 0 0 0 0 0
(0 0 0 0 0
0 by —bo 0 —ds
0 —any -by 0 —ds
. _ 0 —agy 0 0 '—d3
dxe=t o0 _a 0 0 0
0 —as 0 0 0
-1 0 0 0 0
\o 0 o0 0 o0
Nilpotencia
Cg = —a7b9d6

g = —(ards + b2 + a11b10)

Jacobi

3%% = —3ashy

7387 = 2asby

1268 _

J3 205d3 - a7b9

1268 _

Ja —asbg

j§78 = 2(1561 + 3d3(l7 s 3(19b9

278 _

Ja 205d3 - a7bg

1278 _

Js —agbe

78 = b+ anbyo

0 0
—dg 0
€1 €3
d3 e +ds
0 2d3
0 0
0 0
0 0o
0 o0 0 \
ds 0 fy
—-e1 0 fy
—d3 0 €3
0 0 e +ds
0 0 2d3
0 o0 0
o 0 o
0 0
0 —-f2
—€3 -h
—(81 + d5) —e3
—2dg —(e1 + ds)
0 —2d3
0 0
0 0

COO0OOOCOoOoOCO

e

N—

FEtapa 3 - — Péagina 3



Sucesién caracteristica (6,1,1 )

35%8 = azds — b3 — a11b1o
J3® = —(asfz — agds)
1'278 = azdg

3578 = —(3e1bro + bods + 2dsbyo)
jg78 — 2d§ —_ 361b9 — a7f2 —_— 2b9d5 -+ dﬁall
3§ = —(asf2 — agds)

678 __

Js a7ds

Etapa 3 — - Paigina 4



Sucesién caracteristica (6,1,1)

Etapa 4

Sustituciones

a3=0 [etapa 2]

asbio =0 [etapa 2]

asdy =0  [etapa 2]

azbio =0 [etapa 2]

aghio =0 [etapa 2]

c3=0 [etapa 2]

asds =0 [de j27 en la etapa 2]
bo=10 [si 10 = 0 por NIL en [X3, Xs)(2) y si bio # 0 # by, con el CB Y2 = bo X2 + b10X3]
cs=0 [de (3) y by = 0]
di=0 [de (3)yb9=0]

a2 = 0 [de (3) y bg = 0]

Ley del Algebra

[X1,X4] = X3
[X1, X5] = X4
[X1,Xs] = Xs
[X1,X7) = X6
[X1, Xs] = X7

[X2,X5] = asX3

[X2, X6] = a5 X4+ a7 X3

[X2,X7] = a5X5 + a7 X4+ asX3

[X2, X3] = a5 X6 + a7 X5 + a9 X4 +anXs
[X3, Xs] = b1oX2

[X4,X7] = —b10X2

(X5, X6] = broX2

[Xs5,X7) = d3X3

[Xs,Xs] = d3X4+ds X3+ dsX2

[Xe, X7] = d3Xs+ e1X3 — d6 X

[X6, Xs) = 2d3Xs + (e1 + ds) X4 + e3X3
[X7,Xs] = 2dsXe + (€1 + d5) X5 + eaXa + f1i X3 + f2 X2
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Sucesién caracteristica (6,1,1)
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Sucesion caracteristica (6,1,1) Etapa 4 — — Pdgina 3

( 0 0 0 0 0 0 0 0 \
0 0 0 0 —=bg 0 =—dg 0
0 —a7; 0 O 0 0 & es
. 0 —-as 0 O 0 0 ds e +ds
“x.=1 231 0 00 0 o0 o 2d3
0 0 0 0 0 0 o0 0
0 0 0 0 0 0 0 0
\0 0 00 0 0 0 0o |
/ 0 0 0 0 0 0 0 0 \
0 0 0 by 0 ds 0 I2
0 —ag 0 0 —da —€] 0 f1
. 0 —a; 0 0 0 —-ds3 0 es
“dix=1 6 _a 0 0 0 0 o €1+ ds
-1 0 0 0 0 0 o0 2d3
0 6 0 o0 0 0 0 0
\0o 0 00 0 o0 0 o |
[ 0 0 0 0 O 0 0 0\
0 0 -blo 0 --ds 0 "f2 0
0 —aii 0 0 —ds ~é€3 —fl 0
| 0 —a 0 0 —dy —(e14ds) —es O
“Gxe=1 g _a; 0 0 o0 -2d3  —(e1+ds) 0
0 —as 0 0 0 (] —~2d3 0
-1 0 0 0 0 0 0 0
\0 0 0 0 o 0 o 0
Nilpotencia
§ = ~(ards + a11b10)
Jacobi
7358 = 2a5d;
33" = 2ase; + 3dsaz
728 = 2a5d;
jg78 = anbio
33% = azds — ay1byo
338 = —(asf2 — agds)
Ji"® = arde

3§ = —bio(3e; + 2ds)

J$7 = 2d% — arfy + dsayy



Sucesién caracteristica (6,1,1) FEtapa 4 - — Pagina 4

j278 = —(asfz - a9d6)
3878 = ards



Sucesi6n caracteristica (6,1,1)

Etapa 4A

Sustituciones
az =0,a5 =0,a7 = 0,a9 = 0,a;; = 0,a;2 =0
bg=0
e3=0,c5 =0

dy=0,d3=0



Sucesién caracteristica (6,1,1) Etapa 4A - — Pdgina 2

Ley del Algebra

[Xl,XA] = X3
[X1, Xs5] = X4
[X1,X6] = X5
[X1,X7) = X
(X1, Xs] = X7

[X3, X35] = b1oX2

(X4, X7] = —b10X>

[Xs5,X6] = b10X2

(X5, X3] = ds X3 +deX2

(X6, X7] = e1.X3 — dsX>

[Xe, Xs] = (e1+ds5) X4+ e3X3

[X7,X8] = (e1 + ds)Xs + eaXa+ fiXs + f2 X

Adjuntas
(0000000 0)
0 000000 O
00010000
g | 00001000
MWxi=1ooo0o00100
00000010
00000001
\00000000)
(0000000 0)
00000000
00000000
G | 00000000
MX:=100000000
00000000
00000000
\0 00000O0OO)
(0000000 0)
00000 0 0 by
0000000 0
g 0000000 0
MWX:=10000000 0
0000000 0
0000000 0
\000000O0O0 0)
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Sucesién caracteristica (6,1,1)
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Sucesién caracteristica (6,1,1) Etapa 4A — — Pigina 4

Jacobi

3578 = —b1o(3e1 + 2d5)



Sucesion caracteristica (6,1,1)

Etapa 4B

Sustituciones
az=0,a;2=0
bo = 0,b10 = 0
c3=0,c5 =0
dy=0,d3=0,ds = 0
ep =0

f2=0



Sucesién caracteristica (6,1,1) Etapa 4B — — Pdgina 2

Ley del Algebra

[X1,X4] = X3
[X1,Xs5] = X4
[X1,Xe] = Xs
[X1,X7) = X
(X1, Xs] = X7

[X2, X5] = asXs

[X2, X6] = as X4+ a7X3

[X2, X7] = as X5 + a7 X4 + as X3

(X2, Xs] = asXs + a7X5 + ag X4 + a1, X3
[Xs5,Xs] = dsX3

[Xe, Xs] = ds X4 +e3X3

[X7,Xs] = dsXs+eaXa+ f1 X3

Adjuntas
(0000000 0)
00000OCGO0O
00010000

adiy =] 00001000
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00000010
00000GO0O0 1
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=1 0000 0 0 as ar
00000 0 0 as
00000 0 0 0
\0 000 O 0 0 0
(0000000 0)
00000000
0000O0OO0 0O

adig.=| 00000000

*=“loo0oo0oo00000
0 000O0GOO0 O
0000000 O
\0 000000 0)
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Sucesidon caracteristica (6,1,1)
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Sucesién caracteristica (6,1,1)

Etapa 4C

Sustituciones
az=10,a5 =0,a12=0
bg=0,b10=10
c3=0,c5 =0
di=0,d3=0,ds =0
fa=0



Sucesién caracteristica (6,1,1) Etapa 4C — - Pagina 2

Ley del Algebra

[X1,X4] = X3
[X1,Xs5] = X4
[X1,Xe] = X5
[X1,X7] = X6
(X1, Xs] = X7

[X2,X6] = a7X3

(X2, X7) = a7X4+ a9 X3

[X2, Xs] = a7 X5 + a9 X4+ a11Xs

[Xs, Xs] = ds X3

[Xe, X7] = e1X3

[Xs,Xs] = (e1 + ds) X4+ e3X3
[X7,Xs] = (e1+ds)Xs +esXa+ f1 X3

Adjuntas
(0000000 0)
000000O00O
00010000

adiy.=| 00001000

' 000007100
00000010
0000000 1
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000000709011
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\0 0000 O 0O 0}
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0 0000GO0OO

4o 00000000

9% =10 000 00 0 0
00000000
00000000
\0 000O0O0O0 O
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Sucesién caracteristica (6,1,1)
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Sucesién caracteristica (6,1,1)

Etapa 4D

Sustituciones
az=0,a5 =0,a7 =0,a:2=0
by = 0,b10 = 0
c3=0,c5=0

dl =0,d3=0,d6=0



Sucesién caracteristica (6,1,1) Etapa 4D - - Pagina 2

Ley del Algebra

[X1,X4] = X3
[X1, Xs] = X4
[X1,X6] = X5
[X1,X7] = X6
[X1,Xs] = X7

[X2,X7] = agXs

[X2,Xs] = a9X4+a11X3

[Xs5,Xs] = dsX3

[Xe, X7] = e1X3

[X6,Xs] = (e1 + d5) X4 +e3Xs

[X7,Xs] = (e1 +d5)Xs +e3Xa+ fiXs+ f2 X2

Adjuntas
(0000000 O0)
00000000
00010000

adig =] 00001000
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000000O0T10
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000000 0 0
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/0000000 0)
00000000
0000000 O

adig.= | 00000000

*“loo0oo000000
00060000 O
0000000 O
\00000000/
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Sucesién caracteristica (6,1,1)
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Sucesién caracteristica (6,1,1)

Etapa 4E

Sustituciones
az = 0,05 =0,a7 =0,a3 =0,a;2 =0
bg =0,b10=0
c3=0,e5=0
di=0
942 + dgay, = 0



Sucesidn caracteristica (6,1,1)

Ley del Algebra

[X1,X4] = X3

[X1, Xs] = X4

[X1,X6] = Xs

[X1,X7] = Xe

[X1,Xs] = X7

[X2,X8] = a1:1X3

[Xs5,X7] = d3X3

[Xs,Xs] = d3X4+ds X3+ deX2

(X6, X7] = d3X4+ €1 X3 — dsXo

(X6, Xs] = 2d3Xs + (e1 + ds) X4 + €e3X3

[X7,Xs] = 2d3Xe + (€1 + d5) X5 + eaXa+ /L X3 + f2 X2
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\0 000000 0)/
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Sucesién caracteristica (6,1,1)
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Sucesién caracteristica (6,1,1)

Etapa 4F

Sustituciones
a3 = 0,a5 = 0,a7 =0,a9 = 0,a3; = 0,812 =0
bo = 0,b10 =0
cg3=0,c5 =0

d1=0,d3=0



Sucesién caracteristica (6,1,1)

Ley del Algebra

[X1,X4] = X3
[X1, X5] = X4
[X1,Xe] = X5
[X1,X7) = X
[X1,Xs] = X7

[Xs,Xs] = ds X3+ ds X2

[X6, X7] = e1X3 — de X2

[Xe,Xs] = (e1 +d5)Xa+€3X3

[X7,Xs] = (e1 +ds)Xs +eaXs + fiXa+ f2 X2
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Sucesién caracteristica (6,1,1)
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Sucesién caracteristica ( 5, 2, 1)

Etapa 1

Ley del Algebra

[X1,X3] = X
[X1,Xs] = X4
[X1,Xe] = Xs
[X1,X7] = X
[X1,Xs] = X7

[X2,X3] = a1 X4

[X2,X6] = a7X4

[X2, X7] = a10X3 + a9 X4 + a7 X5

[X2, Xs] = a12X2 + @10X3 + a11 X4 + a9 X5 + a7 X6

[X3, X5] = b3 X4

[X3,X6] = —2a10X2 + bs X4+ (a7 + b3) X5

[X3,X7) = bsX2 — a10X3 + b7 X4 + (ag + bs) X5 + (2a7 + b3) X

[X3, Xs] = b1oX2 + (@12 + bs) X3 + bo X4 + (a11 + b7) X5 + (2as + bs) X6 + (3a7 + b3) X7

[X4,Xs] = —2ds X5 + €7 Xy

(X5, X7] = daXa+d3Xy
[Xs5,Xs] = deXo — dsX3+ds X4+ (c7 +d3) X5

(X6, X7] = — (d6X2) + daX3 + 1 X4 + d3 X5
[Xe,X8] = eaX2 + e3Xs+ (ds + €1) X5 + (c7 + 2d3) X¢

[X7,Xs] = faXo+eaXs+ fiXq+e3Xs + (ds + e1) Xe + (c7 + 2d3) X7
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Sucesidn caracteristica ( 5, 2, 1)
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Sucesién caracteristica ( 5, 2, 1)

( 0 0 0 0 0 0 O 0
0 0 2(110 0 00 —ds €4
0 0 0 0 0 0 dg 0
ad _ 0 -a7 —b5 0 0 0 €1 €3
Xe=| -1 0 —(ar+b3) 0 0 0 ds ds+e
0 0 0 0 0 0 0 c7+2d;
0 0 0 000 O 0
\ 0 0 0 000 0 0o )
{ 0 0 0 0 0 0 O 0
0 —aio —bs 0 —-dy d¢ O Ja
0 0 ap 0 0 —d4 0 €4
adi _ 0 —ag —b7 0 -—da -€1 0 f1
JX" - 0 —a7 - (09 + b5) 0 0 —da 0 €3
-1 0 —2a7;—-b3 O 0 0 0 ds+e
0 0 0 0 O 0 0 cr+2ds
\ 0 o 0 0 0 0 0 0
( 0 0 0 0 0 0
0 -—a2 ~bio 2d,4 —ds —eq
0 —aypp - (012 + bs) 0 dy 0
adi _ 0 —a11 —bg —C7 —'d5 —€3
YXe = | 0 -—ag —(au+bdr) 0 —(cr+ds) —(ds+er)
0 —a7 —2(19 et b5 0 0 —C7 — 2d3
-1 0 —307 - b3 0 0 0
\ 0 o 0 0 0 0
Jacobi
Jl : 2672 =0
Jz . 207(110 =0
Ja: a7a10 —a1ob3 =0
J4 : azayo + a10b3 =0
J5: 3azao0 + aebz =0
Jo : 2asa10 + 2a7a12 + a12b3 + a1obs + azbs + bzbs = 0
37 : 5azag + 2a1a12 + arbs —a1c7 =0
Js: 2a9a10 + azay2 + a12b3 + azbs + babs — 2azdz =0
Jo 1 azaja + ayobs + 2a7d3 =0
Jl() : 201d4 =0
Ju : —2a7d4 =0
312 : —-2a9d4 =0

0
—f2
-h
—(ds +e1)
-—C7 — 2d3
0

Etapa 1 — - Péagina 3

-
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Sucesién caracteristica (5, 2, 1)

i3

J1a:
Jis:
Jie:
Ji7:
Jis:

. 20102 - 2a7d4 =0

Jis

Jzo .
H —-3a7d4 bt b3d4 =0
- (a7d4) - b3d4 =0

: 40102 - a7d4 - b3d4 =0

Jas :
Jas :
Ja7:
Jas:
Jag:

J4o .

Ja

: —2010(14 =0

2a10d4 =0

— (a10bs) — ards = 0
ajobs —aids =0
azai0+ adg =0

5a7a10 + a10bs + 2a1d4 =0

—20102 +2a7dy =0

:a7dg —bzdy =0

: —3ar7dy+ bzdy =0

: — (a10bs) — ajoc7 — 2a10d3 + 3agdy + 2b5ds = 0
: @y9bs + babz — 3arzdz — ajdg =0

: 2ag9a10 — 10bs + azbs — a7ds + aydg = 0

: ajobs + 1067 + 2a10d3 + 3agdy — 2a7dg = 0

: —(bsdy) +azdg =0

: —2a9dy — bsdy + a7dg =0

: —2a10bg — 2a10¢7 — 4a10d3 + 2b5d4 + 2a7dg = 0
: — (a12ds) — bsds + 2c7d4 + Sdads + ajods = 0

2a10a11 + a12bs + bsbs + azbio + 2bsds — ards — 3aze; — ajeq =0
— (@10811) + asa12 + a10b7 + 3agds + 2a7e; + ajes =0

— (b1od4) + dads + a12ds — 2¢7de — bdads + 3dsey + 3ajoeq =0

c7ds + 34.‘132 —a11dg — brds + agdg — b3zes =0

Etapa 1 - — Pégina 4

: @a10611 + Ggay2 + a12bs + a10b7 + bsbs + avbio + 3agds + 2bsdz — avds — aze; =0

bsz + 2ay10b10 + bger + 2bsds + ay1da + 3brdy — 2a,0ds — 3agde — 2bsdg — 2a10e1 — 2a7€4 — bieq =0

ay2b7 — ay1bs + brbs + arobe + aghyo + ar1ds + 3b7ds — agds + 2age; + 2bse; — 2aze3 — a1 f2 =0

1 — (bods) + ar1ds + creq + Hdsey + ageq — bseq —arfa =0



Sucesion caracteristica (5, 2, 1) Etapa 1 - — Pdgina 5

Nilpotencia

Ni: 2a12+bg+4c7+5d3 =0
N2 : —a10® = 3azdy — bady =0
N3 : —(avai0ds) — a10b3ds =0
Na: 2a72ds® + azbsds® = 0

Ns : @122 + a12bs — a10b10 + 8arze7 + 4bger + 6¢7 + 10ay2ds + 5bsds + 15¢7ds + 8d3® + 3a31dy + brdg —
agds - 4a7e4 - b3e4 =0

N¢ : 4a12%c7+4aisbscr—4ar0brocr+12a1207% +6bser® +4¢7° +5a122 da+ barabsds —5a1ob1ods+30a12c7d3+
15bsc7d3 +15¢7%ds + 16(112(132 + Sbsd32 + 1667d32 +4d33 +3a11a12d4+a12b7ds +2a11bsdg — 2a10bgd s —
aghiods+9ayi1c7ds+3brerds+ 14a;1d3ds+4b7d3ds —4agdsds —bgdsds +ajpay1ds —agay2ds+aiobrds —
agbsgdg — 3agcrds — 4agdsdg + ardsds — 2agdse; — bsdye; + arzdge; — Hazdyes — badses + 2agaipes —
40701264 —a12b3e4+a10b5e4—a7b3e4 —12(170764 —3b3 C7€4— 1207(1364 —3b3d3e4+3a7a10f2 +alob3f2 =0

N~: 6(1122072 + 6(112bsc72 —Baigbiocs?+ 8012673 + 4bsC73 +ert+ 150.12267(13-!- 15a;2bzcrds — 16a10b10c7ds+
30012072(13 + l5b3072d3 + 5673d3 + 8(1122(132 + 8012b3d32 -— 8010b10d32 + 3201267(132 + 16bsc7d32 +
8c72ds’ +8a12d3° +4bsds® +4c7d3® +9a11a13¢7ds+3a12brcrds+6a1 1 bacrds—6arobocrds—3agbiocrdat
9(111672d4 + 357672d4 + 14ay1a12d3ds + 4ai12brdady + 10a11bsdsdy — 10ay0bodady — 4agbiodsds +
28(11 1C7d3d4 + 8b707d3d4 + 20011d32d4 + 4b7d32d4 + 2(11 12d42 + 201157(142 - 209b9d42 + 2010011(14(15 -
409012d4d5 - 012b5d4d5 + 2(110b7d4d5 - 2a9b3d4d5 + a7b10d4d5 - 80967d4d5 - 2b567d4d5 - 1209d3d4d5 -
2bsdadads + Sardads® + badsds® + 3ai0a1;e7ds — 3aga12crde + 3a10brerds — 3agbscrds — 3agerds +
401001 1 dads —409012d3d6 +4a10b7d3d5 —4a9b3d3d6 - 80967d3ds -—4agd32ds - 2a9a10d5ds+a7a13d5d6—
a10bsdsds + azbsdsds + 2arcrdsds + 2a7dadsde — 2a9a12d4se; — ayabsdaer + azbiodses — 4agerdgey —
2bsc7dse; — 4agdadsey — 2bsdadye, + 8ardsdse; + 2badsdse; — 2agarodse; + araizdge; — arobsdeer +
a7b3d661 + 2G7C7d661 + 2a7d3d661 + 307(14812 + b3d4€12 + 409010d463 - 507612(1463 - 01253d463 +
2amb5 d4e3 - 2a7b8d4e3 - 10(1767 d463 -— 2b367d4e3 bl 1207(‘3(‘463 ot 253(1341463 - 307010(1563 e alobadses +
6agaipcres —12a7a12¢c7e4 —3aabacres+ 3ayobscreqs —3arbscres — 12a7c72 4 — Sbscrieq +6agaodzes —
1207012(1384 - 301253(1364 + 301055 d364 - 3a7b8d3e4 - 240767(1364 - 6b307d384 hae 807d3284 - 253(13284 +
2a9%dyeq — Tazayidseq — 2a11b3daes + agbsdaes — azbrdses — 3azarodses — arobsdses + 3azasdses +
agbadees — 3azajoereq — ajobseres + 3ar’es® + azbses? + 6azarodsfy + 2a10bsds fi + 9aza10c7fa +
3aiobscr f2 + 9azai0da f2 + 3arobadsfa + 3arzagdsfs + aghsdsfa =0

Ng : 4aize7” + 4aizbser® — darobrocs® + 2a12¢7% + bger? + 15a122¢72ds + 15a12bsc7?d3 — 15a10b1oc7?ds +
10012673d3 + 5bgc73d3 + 16012267(132 + 16(112bgc7d32 - 16a10b10c'7d32 + 16012672d32 + 853072(132 +
46122d3% +4a12b3d3° —4a10b10d3% +8a12¢7d3> +4bserds®+9a11012672 g+ 301 2b7¢73dy +6a11bgcrPdy—
6010b9672d4 - 3(191)10072(14 + 3a, 1673d4 + b7C73d4 +28a;3612¢7dady + 8ay2brcrdads 4 20ay1bsc7dads —
20a;10bocrdzds—8agbyocrdads+14a11072dads+4brer? dada+20a11a12d3> dat-4a)2b7ds* dy+16ay 1 bads’ds—
16010b9d32d4 - 409b10d32d4 + 2001167(132(14 + 4b767d32d4 + 8011d38d4 + 4011267(142 + 461157674142 -
4agbgcrds® +8a112d3ds® +8a11brd3ds® —8agbedady” +4a10a1 1 crdads — 8agarzcrdads — 2a12bscrdads +
4a10brcrdads—4agbscrdads+2arbyocrdsds—4ager?dads—bscr’ dods +8a10a11dsdads—12a9a12d3dsds —
2012b5d3d4 d5+8010b7d3d4d5-809b3d3d4d5+2a7blod3d4d5—12a967d3d4d5—2b507d3d4d5—809d32d4d5—
4aga11ds’ds — 2a11b5d4’ ds + 2a7bgds > ds — dagaiodads® + 5azai2dads® + a12bsdads® — 2a10bsdads® +
2a7bgd4d52 + 5a7c-,d4d52 + b307d4d52 + 4a7d3d4d52 + 3010011672(16 - 309(112672d6 + 3010b7072d6 -
3agbscr?dg — ager3ds + Bay0ai1 c7dads — Bagayzcrdads + 8aigbrcrdsds — 8agbscrdads — 4ascr?dads +
4a30011d3’ dg—4a9a12d3’ ds+4a19b7ds’ ds — dagbsds’ds — dagcrds® dg —dagarperdsdg+2a7a12c7dsds —
2a;0bsc7dsds+2arbscrdsds+arcr dsds—4a9a10d3ds de+2a7a12d3ds ds—2a,0bs dads de+2a7bsdadsds+
2azc7dadsds + 3aza10ds’ ds +a1obads’ds — 4agarzcrdses — 2a12bscrdaer + 2azbiocrdses —2agcr* dyer —
b5C72d4 €1 —489012d3d4 € — 2(112b5d3d4€1 +2G7b10d3d461 —40907d3d461 —2b5c»yd3d4e1 —409011114261 -
201 1b5 d42 €1 +2a7b9 d42 (3] —4a9a10d4 dsel +Sa7012 d4d561 +2a12b3d4d561 —2alob5dqd5£1 +2a7bsd4d58 1+
8arcrdsdse) +2bscrdsds e +4ardadadse, ~4agaigcrdge; +2aray2c7dge; —2a10bscrdger +2a7bscrdge 1+
azcr?dsey —4agayodsdge; +2a7a12d3dse —2a10bsd3deey +2a7bsdsdser +2a7crdadses +6aza10dsdeer +



Sucesion caracteristica ( 5, 2, 1) Etapa 1 — ~ Pagina 6

2a;10bsdsdger + 3a7012d4612 + a12b3d4e12 + 3a7c7d4e12 + baC7d4812 + 3(17“10dsf312 + alob3d6312 +
8agaygcrdees —10a7a12¢7dse3 —2a;12b3crdses+4a10bs crdses — da7bscrdses —Sarer d433 —bace d433+
12aga,0d3dses — 12a7a12d3d4e3 -_ 2012b3d3d463 + 601065d3d4e3 - 60753(13‘1433 - 12a7c7d3d4e3 -
2bscrdzdses — 4a7d3 dses + 4092(14 e3 — 8a7a11d4 ez — 2anb3d4 es + 20955(14 eg — 2a7b7d4 €3 —
12a7a10d4d5ea—4a10b3d4d563—607a10c7d5e3—2a10b3c7dse3—6a7a10d3d5e3-—2alobadadsea—607dlod4€153—
2a10b3dseies + 6agaiocr’es — 12a7a12¢7%e4 — 3a13bscrles + 3arobscr’es — 3azbacrieq — dazcreq —
5367364 + l2agaloc7d364 - 24a7anc-,dae4 - 60ubs€7d364 +6alob507d364 - 667bac7d384 - 1207072“334 -
3b3c—;2dse4 + 4a9a10d32e4 - 807012(13284 - 201253(13264 + 28101)5(13264 - 2a7b3d3264 - 8“7c7d3234 -
2b367d3264 + 4092 c7dses — 14azay1c7dsey — 4ay1b3cqdses + 2agbgerdses — 2arbrcrdges + 44192 dadeeq —
2Oa7aud3d4e4—6a11b3d3d4e4+2a9b5d3d4e4—2a7b7d3d4e4—6a7aloc-(dse4—2ambgc-,d5e4—307010d3d5€4—
a1obsdadses +3azagdadses + aghbadsdsey +6azagerdges + 2a9bacrdses + 6aragdsdees + 2agbadadees —
3a7 d5d664 a7b3d5d6e4 Bazajocreieq — 281053676164 3a7a10d3e1e4 a10b3d361e4 dazagdseeq4—
aghsdye, 84—307 dge1eq—azbadse; e4+9a72d4e3e4+307b3d4e3e4+607 c-,e42+2a7bsc7e42+3a72d3€42+
azbsdges? +12a7ﬂmc7d4f1 +4ay0b3crds fL+18aza10d3ds fi +6awbsdad4f1 +6a7a9d4 fi+2a9bsds® f1 +
9aza10¢7? f2+3a10b3cr 2 fo+18aza10c7da fo+6a10bacrds f1+6a7a10d3” f2+2a10bsds’ fo+6a7ascrdy fo+
2agbserdy f2 + 6azagdadsfr + 2agb3dsds fr — 3a72dyds fo — arbadads fo — 3ar2daey fo — arbsdser f =0

Ng: azz 674+0125807 —01051007 +5a12%¢7 d3+5algbac73d3—5amb10073d3+8a122c72d32+8012b8072d32—
8a1obiocr?da® +4ai2?erds® +4a13bserds® — 4arobrocrds® + 3a11a12¢73dy + ayabrerPds +2011bsc73d4"
2010b967 dy — agb10c7 dy + 1401101267 dzdy + 4012b767 dad, + 100116867 d3d4 - 100101’967 d3d4 -
4a9b10c72d3d4+20a11a12c7d3 d4+4012b707d3 d4+lﬁaubsc7d3 d4—lﬁalobgc7d3 d4—40951007d3 d4+
8011012(13 d4+8011b3d3 dy— Salobgda d4+2011 C72d4 +2a11b7c7 d4 —209b9072d4 +8011 C7d3d4 +
8011b707d3d4 —809b967d3d4 +80112d3 (14 +8011b7d3 d4 —Sagbgda d4 +2a,0a11€7 d4d5—409012c72d4d5—
a13bscr?dads + 2a10b7c7? dads — 2agbgcr? duds + azbiocr®dads + 801001167dsd4d5 - 120901267dad4d5 -
2(112b507d3d4d5+8010b707d3d4d5-—809b3¢7d3d4d5+2a751067d3d4d5+8010011ds d4d5—809012d3 d4d5+
8a10b7d3 d4d5 d 8a9b3d3 d4d5 - 40901167d4 d5 - 2011b5€7d4 d5 + 2‘37b9c7d4 d5 - 8“9“11d3d4 d5 -
4011()5(13(14 d5 + 4a7b9d3d4 d5 - 4a901067d4d5 + 5a7algc7d4d5 + a12b3c7d4d5 - 2ﬂlobsc7d4ds
2a7bsc7d4d5 - 809010d3d4d5 + 4a7012d3d4d5 - 4alob5d3d4d5 + 4a7b8d3d4d5 + 6“7“11'14 d5
2811b3ds?d5” + 6azaiodsds® + 2a10b3dads® + a10811¢7%ds — agaracr®ds + arobrerdds — agbscr>ds +
4(110011 C72d3d5 - 4a9012672d3d5 + 4a10b7c72d3d5 - 4a9b3072d3d6 + 401001167d32d6 - 40901207d32d6 +
4ayobrerds® dg—4agbscrds®ds—2aga10c72ds dg+a78, 367 dsd —ayobser > dsds+azbscr2ds dg—4agarocrdads de+
2a7812¢7d3dsds — 2a10bs5c7d3dsds + 2a7bgerdadsds + 3araiocrds ds + a10bscrds *ds — 2a9a12¢72dqey —
a12bscrdser + azbiocr®dser — 4agaracrdadaer — 2a19bscrdadae + 2arbiocrdadaer — dagaricrds’er —
2aub567d4261 + 2a7bQC7d4261 - 809011d3d4261 - 4aub5d3d4261 + 4a7bgd3d4281 — 4agajocrdsdse; +
8azayzcrdadse; +2ay2b3crdydse; —2a1obscrdads ey +2a7bzcrdads e —8agarogdzdadsey +4a7a32d3dydsey —
4010b5d3d4 d561 +4a7b3d3d4d5e1 +12a7a11d42d5el +4011b3d42 d5el +12a7a10d4d52e1 +4alob3d4d52€1 -
2aga10c72dger + azayacr?dge; — ajobscrdse; + azbgerdser — 4agarocrdsdeey + 2a7a12¢7d3dger —
2a10bsc7dsdses +2a7bscrdadge +6ararocrdsdger + 2a10bacrdsdser + 3azayacrdaes 2 + arzbscrdses? +
607a11d42e12 + 2anb3d42612 + 6a7a10d4d5e12 + 2a10b3d4d5612 + 3a7a10c7d6e12 + (11()"3‘37d6312 +
40901067261483 - 507012072d483 - algb3C72d463 -+ 201065672(1483 - 2a7b3072d463 + 1209‘11007‘13‘1483 -
120701267(13(1483—2012b3C7d3d4e3+6(110b5C7d3d463—6671)867d3d483+809010d32d433‘4a7al2d32d4e3+
4‘110b5d3 d463 - 4a7bsd3 4463 + 409 C7d4 63 - 8(1701167d4 63 - 2a11b3c7d4 es + 209b507d4263 -
2a7b7(:7d4 es + 8692d3d4 €3 — 1607011d3d4 €3 — 4011b3d3d4 ez + 409b5d3d4 63 - 4a7b7d3d4268 -
12(1701007(14(1583—4alobac7d4d563—-1807010d3d4d5€3—6010b3d3d4d563—60709d4 d5€3—209b3d4 d533_
307(11007 dsea 0105307 d683—60701067d3d663 2010')367(13(1663-—6(1701067(146163 2a10bac7d46163-
6a7alod3d4e1e3-—2alobad3d4ele3—607a9d42ele3—2a9b3d42e163+6072d42632+2a7bad42€32+209010073
4a7a13¢7% 4 — a13bacrOe s +a;obscries — azbgcrPes +6agay0cr? daes — 12a7a1 5077 dges — 3a12b3cr? dzeqs +
301055072(1364 - 3075867241364 + 4a901067d3284 et 80701267d3284 - 2012b367d3284 + 2(110’)567(13264 -
2a7bsc7d3264+2092072d4e4—7a7auc-(2d4e4—2011b3C72d4e4+a9b5c72d4e4—a7b7072d4e4+409267d3d4€4—
2007a11c7d3d4e4—6a1lb3C7d3d4e4+2a9b5C7d3d4e4—2a7b7C7d3d4e4—-12a7a11d32d4e4—4a11b3d32d4€4—
3azai0cr?dgeq — 01053672(1584 — 3azaygcrdadses — apbacrdadses + 3azagerdsdses + agbscrdadses +
12a7ag9dadydses + 4aghsdadsdsey — 6072d4d5264 - 2a7b3d4d5264 + 30709672(1684 + 09b3072d6e4 +
6a7a907d3dse4 + 2a9b3c—,-d3d6e4 - 3(172c'1d5d664 - a7bac7d5d664 - 307(1106726164 ol a10b3c7261€4 -
3a7aloC7d36164 - (1105307(1361 €4 ~— 3070967(1461 €4 — agb367d481 €4 — 6072(14(1581 €4 — 2a7b3d4d56134 -

€4~
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3a7 crdseres — arbserdsereq + 9(17 crdgeseq + Jazbzcrdseses + 6(17 dadsezes + 2azbadadseses +
3a72crleq+arbacr? e42+3a7 crdseq? +a7b3c7dae4 +6a7aloC72d4f1+2ambscv d4f1+18¢17awcvdsd4f1+
6alobac7dad4f1 + 1207010d3 dsfr +4010b3d3 d4f 1 + 6azagcrds’ fi + 2agbscrds’ f1 + 12a7a9dsd,s” .f1 +
4(191)3(13(14 f1—607 d4 d5_f1—2a7b3d4 d5f1—6(17 d4 e1f1—2a7bad4 81f1+3a7(11067 f2+ambac7 f2+
90701007 d3 f2 + 3alob3C7 dzfs + 6a7aloC7d3 fa+ 2010b367d3 o+ 3070907 dyfos + agbger d4f2 +
6aryagcrdsds fo + 2agbscrdsdsfo — 3a;? crdydsfo — azbscydads fo — 3az C7d461 i azbzcrdser f2 =0



Sucesién caracteristica ( 5, 2, 1)

Etapa 2

Relaciones

Ri: a7 = 0 por J;(1)

Ra: a0 = 0 por a7 = 0 en J19(1)

Ra: a1ds =0 por Jio(1)

R4: aids = 0 por a7 = 0 en J12(1)

Rs: bzdy = 0 por a7 = 0 en Jpy(1)

Re: a1ds = 0 por az = al0 = 0 en Jo5(1)
Ry: bsdy = 0 por a7 = 0 en J3p(1)

Ley del Algebra

[X1,X3] = X2
[X1,X5] = X4
[X1,Xe] = X5
[X1, X7} = Xe
[X1,Xs] = X7

[X2,X3] = a1X4
[X2, X7] = ag X,y
[X2, Xs] = a12X2+ a1nXa + a9 Xs

[X3, X35] = b3 Xy

(X3, Xe] = b5X4 + b3 X5

[X3, X7] = b8 X2 + b2 X4 + (as + bs) X5 + b3 Xs

[X3, Xs] = b1oX2 + (a2 + bs) X3 + bg X4 + (a11 + b7) X5 + (2a9 + bs) X6 + b3 X7



Sucesion caracteristica ( 5, 2, 1)

[X4,Xs) = —2daX2+c7 X4

[Xs5,X7) = daXs+d3Xy
[Xs5,Xs] = deX2 — daX3+dsXa+ (e7 +d3) X5

[Xe, X7) = —(deX2) + daXs + e1 X4 + d3 X5
[Xe, Xs] = eaXa + e3Xs + (ds + 1) X5 + (7 + 2d3) X6

[X7,Xs] = faXa+esXa+ f1r.Xa+ esXs + (ds + 1) X6 + (c7 + 2d3) X7

Adjuntas
(00000 00 0)
00100000
000000000
adiy =| 00001000
x“loooo0oo0100
00000010
000000O0TO?1
\0 000000 0)
(00 0 000 0 0
00 0 000 0 ap
000 06000 O
._000100069011
*x:= 1000 000 0 a
0000000 O
000000 TO0 O
\0 0 0 000 0 0 )
(000000 0 0
-1 0 00 0 0 b bio
0 0 000 0 0 app+bs
adj — 0 —a1 00 bs bs b7 bg
X3 0 0 0 0 0 b3 ag+bs ap+b7
0 0 00 0 0 by 2a9+bs
0 0 000 0 0 bs
\ o 0 000 0 0 0o )

Etapa 2 — - Pagina 2
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Sucesién caracteristica ( 5, 2, 1)
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adjx-r =

ocoocoo

0

0
-f2
—ey4
-h
—(ds+e) 0

0
0
0

—(ds +€1)
—C7 — 2d3
0

0
—ds
dy
0

—ds
—(c7+d3)
0
0

0
2d,
0
—c7
0
0
0

0
~b1o
— (@12 + b3)
—bg
- (@11 + b7)

—209 - b5

0

a

0
—aii
—ag

0

0

0000001_..

—C7 — 2d3

0/

0

0

—bs
0

0

\ 0

adjx, =



Sucesion caracteristica ( 5, 2, 1) Etapa 2 — - Pégina 4

Jacobi

Ji: aiobs + b3bs =0

Ja: 2a1812 + a1bs — ajcr =0

Ja: agai2 + a1abs + bsbs + 3agds + 2b5d3 = 0

J4: —(arads) — bds + 2crdy + 5dady = 0

Js: —(brods) + dads + a12ds — 2c7ds — Hdads + 3dee; = 0

Jo : a12bs + bsbs + 2bsdz — ajeqa =0

J7: asayz + 3agds +ajeq =0

Js: ceds + 3ds® — a11ds — brds + agds — bzes = 0

Jo ¢ b + bscr + 2bsds + a11ds + 3brds — 3agds — 2bsds — beq = 0
Ji0: — (bods) + ay1ds + c7er + Hdaey + ageq — bseqy = 0

J11 1 @a12b7 — a11bs + brbs + agbio + a11ds + 3bzds — agds + 2age;y + 2bse; —ayfo =0

Nilpotencia
Ni: 2810+ bs+4c7+5d3 =0
No : @122 +a12bs +8ay2¢7 +4bser +6¢7% + 10a,2d3 + 5bgds + 15¢7d3 + 8d3® + 3ay1dg + brds — agdg —baeq = 0
N3 : (demasiado grande ...)
N4: (demasiado grande...)
Nj : (demasiado grande ...)
)

Ng : (demasiado grande ...



Sucesién caracteristica ( 5, 2, 1)

Etapa 3

Ley del Algebra

X1, Xs] = Xa
[X1,X5] = X4
[X1,X6] = Xs
[X1,X7] = X
[X1,Xs] = X7

[X2,X3] = a1 X,
[X2,X7] = a9 X4
[X2,Xs] = a12X2 + @11 X4 + 29X

[X3, Xs] = baX,4

[X3, Xs] = b5 X4+ b3Xs

[X3,X7] = (—2a12 — 4c7 — 5d3) X2 + b7X4s + (a9 + bs) X5 + b3 X

[X3,Xs] = b1oX2 + (—a12 — 47 — 5d3) X3 + bo X4 + (a11 + b7) X5 + (2a9 + b5) X6 + b3 X7

[Xa, Xs} = —2dsX2+ c7 X4

[Xs, X7} = daX2+d3X,4
[X5,Xs] = deXy — daXs+ds X4+ (c7 +d3) X5

[Xe6,X7] = — (deX2) + daX3 + e1 X4 + d3X5
(X6, Xs] = €4 X2 + e3 X4+ (ds + €1) X5 + (c7 + 2d3) X,

[X7,Xs] = faX2 + esXs+ fiXa + e3Xs + (ds + €1) Xo + (c7 + 2d3) X7
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Sucesién caracteristica ( 5, 2, 1)
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o fo D %ocoo
3 s °
coo §oooo
coococoooCoO
coocoooOO
coocoococo0
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Sucesién caracteristica ( 5, 2, 1)

f2
es

h

ds + e
c7 +2d3

0
—ey
0
—eg
—(ds +e1)
-C7 — 2d3
0
0

0
-f2

—e4
-h

~(ds +€1)
—C7 — 2d3

0

Etapa 3 — — Pdgina 3

o

oo OocoOoOoC

.

40122 + l4a;2¢7 + 12072 + 16a32d3 + 27¢7ds + 15d32 + ay1dg + 3b7dy — 3agds — 2bsdg — bses = 0

[ 0 0 0 0 00 O 0 \
0 0 0 0 0 0 -—dg €4
0 0 0 0 0 0 d, 0
avdj _ 0 0 —b5 0 0 0 € €3
Xe=™ 1 =1 0 ~b3 0 0 0 ds ds+e
0 0 0 0 0 0 0 c7 + 2d3
0 0 0 000 O 0
\ 0 0 0 000 0O o )
( 0 0 0 0 0 0 0
0 0 2124+ 4¢c74+5d3 0 —dy dg¢ O
0 0 0 0 0 —dy O
adi _ 0 —ag —-b7 0 —d3 —€1 0
X=1 00 0 —(ag+bs) 0 0 —ds O
-1 0 —bs 0 0 0 0
0 0 0 0 o 0 0
\ 0 0 0 6 0 0 0
{ 0 0 0 0 0
0 —a12 —blo 2d4 —d6
0 0 ajp+4c7+4+5d3 0 dy
adjy. = 0 -—an —by —C7 —ds
Xs 0 -—ag —(a11 + b7) 0 —(er+ds)
0 0 —2ag — bs 0 0
-1 0 —ba 0 0
\ 0 o 0 0 0
Jacobi
Jl : -—50167 - 5a1d3 =0
Jg . - (alzba) - 4b3c-7 - 5b3d3 =0
Ja: aga12 — a12bs — 4bscy + 3agds — 3bsdz = 0
Js: ajady + 6c7dy + 10dady = 0
Js: —(b1oda) + dads + a12ds — 2¢7dg — 5dads + 3dse; = 0
Js - (01265) - 4b507 - 3b5d3 — Q164 = 0
J7 1 agaya + 3agds + a1e4 =0
Js: crds + 3ds® — a11dy — brds + agds — baeq =0
Jo:
Jio : —(beds) + ay1dg + c7e1 + Hdze; + ageq — bseq = 0

J11: 2a11812 — @12b7 + agbio + 4ayic7 — 4brer + 6ay1ds — 2b7d3 — agds + 2age; + 2bsey — a1 fa =0



Sucesién caracteristica ( 5, 2, 1) Etapa 3 - — Pagina 4

Nilpotencia

Nlt
Nz:

N3:
Ng:
N5 :

—0122 —4dajscr — 10672 — Bayads — 25¢7d3 — 17d32 + 3a;1ds + bedy — agdg — baes =0

-—40122C7 - 16a12072 - 20673 - 50122(13 —4001207113 - 75(:72 da - 25012(132 - 9107d32 -—36(138 —a1 1012d4+
a19b7ds + a11¢7ds + 3brcrds + 4a11d3ds + Abrd3ds + aoa12ds + agcrde + agdads — a1zbaes — 3bacreq —
3b3d384 =0

(demasiado grande ...)

(demasiado grande ... )

(demasiado grande ... )



Sucesién caracteristica ( 5, 2, 1)

Etapa 4A

Relaciones

Ry: ds#0

Part(rel, 1)
Part(rel, §)
Part(rel, i)
Part(rel, 1)
Part(rel, 1)
Part(rel, 1)
Part(rel, i)

Part(rel, i)

Ley del Algebra

[X1,X3] = X
[X1,Xs5] = X4
[X1,X6] = X5
[X1,X7] = X6
[X1, Xs] = X7

[X3, X7 = 2352 4+ 5:X,



Sucesion caracteristica ( 5, 2, 1) Etapa 4A — - Pégina 2

[X3,Xs] = bioXa + 28852 4+ b X4 + b7 X5

(X4, Xs] = —2d4X, — 34X

[Xs5, X7] = daX2 +d3Xy
[Xs,Xs] = d6X3 — daX3 + ds X4 — 293%s

[Xe, X7] = —(d6X3) + dsX3 + €1 X4 + d3 X5
[Xe, Xs] = ea Xz + e3 Xy + (ds + 1) X5 + Sfa

[X7,Xs] = faX2+eaXs+ fiXa+eaXs + (ds + e1) Xo + 52

Adjuntas
(0000000 0)
00100000
000000000

4. _|0000 1000

X1 00000100
00000010
000000001
\0 000000 O0)
(0000000 0)
00000000
00000000

adiy = | 00000000

2100000000
00000000
00000000
\00000000)
(0 00000 0 0 )
-1 00 0 0 0 3 p,
0 00000 0 3%

. _| 0o 00000 b &

“Wx,=1 0 00000 0
0 00000 0 0
0 00000 0 0
\ 0 00000 0 0 |
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Sucesién caracteristica ( 5, 2, 1)
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Sucesion caracteristica ( 5, 2, 1) Etapa 4A — - Pégina 4

Jacobi
3,

Ja: %‘3—57(14:0
Ja: l‘o':‘)d“i"":ibﬂi,;=0
Ja: —(b9d4)+19-%§£1=0

Js: — (b10d4) + dydy — ﬂgﬂﬁ + 3d4e; =0

Nilpotencia
N;: :‘g%(‘i"i +bydy =0
3

Ny : :?T‘-iz:_ —bpdzdy =0

N3: 25dy* _ b7d32d4 =0

27
. B0ds® _ Bbydady __
Na: 583 52 =0



Sucesién caracteristica ( 5, 2, 1)

Etapa 4A2

Relaciones
Rl: d4 # 0

Ley del Algebra

[X1,X3] = X
[X1,X5] = X4
[X1,Xe] = X5
[X1,X7] = X

[X1,Xs] = X7
[X3,X3] = (ds + 3e1) X2
[X4, X5] = —2d4X;

(X5, X7] = daX,
[ X5, Xs] = deXy —dyXz+ds Xy

[Xe, X7] = —(d6X2) + dsXs + e1X4
[Xe, Xs] = eaX2+e3Xs+ (ds+e1) X5

[X7,Xs] = faXo+esXa+ fiXs+esXs + (ds + €1) Xs
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Sucesién caracteristica ( 5, 2, 1)
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Sucesién caracteristica ( 5, 2, 1) Etapa 4A2 — - Pégina 3

/0 0000O0O0 O 0\
0 00 0 0 0 —dg e
0 0000 0 dy 0
adjy. = 0 0 0 0 0 0 e e3
X~ 1 -1 0 0000 0 ds+es
0 0000O0 O 0
0 00000 O 0
\ 0 00000 O 0 )
(0 000 0 0 0 0
0 000 —dy ds 0 f
0 000 0 —dy 0 e
. |l 0000 0 - 0 £
adix.=1 0 000 0 0 0 e
1000 0 0 0 dy+e
0O 000 O 0 0 0
\ 0 000 0 0 0 0 )
(0 0 0 0 0 0 0 0 )
0 0 —d5—361 2d4 —de -—€4 —fz 0
0 0 0 0 d4 0 —€4 0
adi - 0 0 0 0 -—d5 —€3 —fl 0
%=1 0 o 0 0 0 —(ds+e) —es O
0 0 0 0 0 0 —(d5+61) 0
-1 0 0 0 0 0 0 0
Ko 0 0 0 0 0 0 0 )

Sucesién Caracteristica de adjy, . nx,

S? . —3m3d4 + 9m2d4d5 - 9md4d52 + 3d4d53 + 9m2d461 - 18md4d5e1 + 9d4d5261 - 9md4e12 + 9d4d5812 +
3dse;3=0

Sg : 3m4d4 - 9;n3d4d5 + gm2d4d52 - 3md4d53 - 9m3d461 + 18m7'd4d5e1 - 97nd4d5261 + 9m2d4€12 -
Imdydse* — 3mdse® = 0

Sg . 3m5d4 _ 15m4d42 d5 +30m3d42 d52 - 30m2d42 d53+ 15‘1’I‘ld42d:5‘1 - 3d42d55 - 15m4d42e1 +60m3d42 d561 -
90m2d4 2d5261 +60md42 dsael —15d42 d5461 +30m3d42 €1 2 -—9077!2 d42d561 2+90md4 2d5261 2 —30d42 d5se 12
30m2d,2e;® + 60mds dse,® — 30d,2ds’e;3 + 15mdy%e1t — 15ds>dser — 3ds’e;® = 0

S : 3mSdy?—15m5ds2ds+30m*d,2 s> —30m3ds ds >+ 15m?d, > ds* —3md, ds® —15mPd,” e, +60m* s’ dse1 —
90m3d42d5261 + 60m2d42d536 1 — 15md42 d5461 + 30m4d42612 - 90m3d42d56 12 + 90m2d42d52e1 2_
30md42 d53€1 2 —30m3d42 €1 3+ 60m2d42d5e 13 —30md42 d52 613+ 15m2d42€1 4. 15md42 d5€1 4—3md42 €1 5=
0

S2: (demasiado grande ... )
S8 : (demasiado grande ...)

S%: (demasiado grande ...)
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S3:
S5:
S3p :
S8 :

8 .
S3, :

8 .
Sla;

- .
S8, :

8 .
Slsc

3 .
Sls-

(demasiado grande ... )
(demasiado grande ...)
(demasiado grande ...)

—3m4d4 €3+12m3d4 d563—18m2d42d5 e3+12md42d5 e3—3d42d5 63+12m3d4 6183—36m2d42d56163+
36md4 d5 6183—12d4 d5 €1z — 18m2d4 ey e3+36md4 d5e1 €3 — 18d4 d5 ey 63+ 12md4 €1 e3—
12(14 d5€1 €3 — 3d4 61 =0

—3m5d4 e3+12m4d4 d583—18m3d42d5 e3+12m2d42d5 e3—3md42d5 63+12m4d4 61e3—36m3d4 d58163+
36m2d4 d5 6163—12md4 d5 e1e3—-18m3d4 ey 83+36m2d4 dseq 63—187nd4 ds (3} 63+12m2d4 €y e3—
12md,%dse,3e3 — 3mdy2e,%e3 = 0

3m5d4 ea—l5m4d42d5e3+30m3d42d5 63—30m2d42d5 63+15md42d5 63—3d42d5 83—l5m4d4 e ez+
60m d4 d5€1€3—-90m d42d5 6163+60md4 d5 6163—15d4 d5 6163+30m3d4 €1 e3—90m2d4 d5€1 ez+
90md42d5261263 30d4 d5 61 €3z — 30m2d4261363+60md4 d5€1 €3 — 30d42d5 € 83+ l5rnd4 €y 63—
15d4 d5€1 €3 — 3d4 €1 63 =0

-—3m6d4 63+15m5d4 d5€3—30m4d42d5 63+30m3d42d5 e3—15m2d42d5 63+3md42d5 63+15m5d4 €i1e3—
60m4d4 d561€3+90m3d4 d5 6163—607’" d4 d5 6163+15md4 ds 6183—30m4d4 61 €3+90m3d4 d581 83—
90m2d42d5 61 e3+30md4 d5 3} €3+30m3d4 €] 83—60m2d42d581 63+30md4 ds ey e3—-15m2d4 e 63+
15md4 d5€1 e3 + 3md4 €3 83 =0

(demasiado grande ...)

(demasiado grande . ..)



Sucesién caracteristica ( 5, 2, 1)

Etapa 4B

Ley del Algebra

[X1, Xa3] = X2
[X1,X5] = X4
[X1,Xe] = X5
[X1,X7] = X
[X1,Xs] = X7

[X2,X3] = a1X4
[X2,X7] = a9 X4
[X2, Xs] = a12X2 + a11.X4 + asXs

(X3, X35] = b3 X4

[Xs,X6] = b5 Xa+b3X5

[X3,X7] = (—2a12 — 5d3) X3 + b7X4 + (as + bs5) X5 + b3 X

[Xa, Xs] = bioX2 + (—a12 — 5d3) X3 + be X4 + (a11 + b7) X5 + (209 + bs) X + b3 X7

[Xs,X7] = d3X4
[X5,Xs] = deX2+dsXq+d3X5

[XG,X7] = - (dng) + 81X4 + d3X5
[X6,Xs] = €aX2 + e3Xa+ (ds + €1) X5 + 2d3X¢

[X7,Xs] = foX2+ esXs+ fiXs+e3Xs + (ds + e1) Xe + 2d3X7
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Sucesién caracteristica (5, 2, 1)
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Sucesién caracteristica ( 5, 2, 1)

0 0 0 00
0 0 00O
0 0 0 0O
0 -bs 0 0 O
0 -bs 0 0 O
0 0 0 00
0 0 0 00
0 0 000

0 0

0 2a12 + 5d3

0 0
—ag —b7

0 - (ag + b5)

0 —bs

0 0

0 0

0 0
—ay —b1o

0 ai2 + 5ds
—-ay —by
—ay  —(a1+b7)

0 —209 - b5

0 —bs3

0 0

- (a12b3) bl 5b3d3 =90

- (012b5) - 3b5d3 — 3184 = 0
agay12 + 3agds + ajeq = 0

3d32 + agdg — bzeq =0

a11de + 5dsey + ageq ~ bsey =0

( 0
0
0
. 0
ade‘ =1
0
0
\ 0
( O
0
0
. 0
adjx, = 0
-1
0
\ 0
/ 0
0
0
. 0
adix, = |
0
-1
\ 0
Jacobi
Jl .
Ja:
J3 . a12ds — 5d3ds =0
J4:
Js:
Je :
J7:
Js:
Jg:

0

0
€1
d3
0
0
0

CoOoOOo OO OOO

COoOoOoOCOOoOCO

aga12 — a12bs + 3agds — 3bsda = 0

40122 + 16a;2d3 + 15d32 — 3agdg — 2bsds — bzes =0

0 )
€4
0
€3
ds +e;
2d3
0
0
0 0 0 0 \
0 ds 0 fp
0 0 0 €4
—-d3 —e; 0 fi
0 —d3 0 €3
0 0 0 ds + €y
0 0 O 2d3
0 0 0 0
0 0 0
—dG —€4 —fz
0 0 —€4
_d5 —€3 _fl
—dz —(ds+e1) —e3
0 —2d3 - (d5 + 61)
0 0 —2d3
0 0 0

—

CoOoOCOoOO0COoOOO

S—

2a11a13 — a12b7 + aghyp + 6a;1ds — 2b7d3 — agds + 2agey + 2bse; — alfz =0

Etapa 4B — — Pédgina 3



Sucesion caracteristica ( 5, 2, 1) Etapa 4B — — Pigina 4

Nilpotencia

Ni: —ay2? — Bajads — 17d3® — agds — bzes = 0

Ng : —bay22ds — 25a12d3® — 36d3> + agay2ds + agdads — ayzbseq — 3badzeq =0

N3 : —8a;52da? — 40a,2d3® — 20ds* + 4aga12dsds + 16agda®ds — 3a12badses — 2bsda’es + agbadses = 0
Na: —4a;52ds® — 20a12ds* + 4aga12dsds + 20agds3ds — 2a12b3ds’es + 2agbsdadses = 0



Sucesién caracteristica ( 5, 2, 1)

Ley del Algebra

[X1,X3] =
[X1,X5] =
[X1, Xe] =
[X1,X7] =
[X1, Xs] =

(X2, X3] =
[X2, X7] =
[X2’X8] =

[Xs, Xs5] =
[X3, Xe] =
[X3,X7] =
[X3, Xs] =

[Xs, Xs] =

[Xe, X7} =
[XG,Xs] =

X2+ MXsg
X4
Xs
Xs
X7

01X4
09X4

611 X4+ a9 X5

b3 X4
bs X4 + b3 X5
b7 X4 + (as + bs) X5 + b3 X

Etapa 4BA

b10X2 + boX4 + (a11 + b7) X5 + (2a9 + bs) X6 + b3 X7

ds X,

61X4
eaXy+ (ds+e1) Xs

(X7, Xs] = faXo+ fiXa+e3Xs + (ds + e1) X
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Sucesién caracteristica ( 5, 2, 1)
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Sucesién caracteristica (5, 2, 1) Etapa 4BA — — Pdgina 3

( 6 0 0 000 O 0 \
0 0 0 0 O0O0 O 0
0 0 0 O0 0O O 0
dj _ 0 0 —bs 0 0 O €1 €3
MMxe= ] -1 0 b3 0 0 0 0 ds+e
0 0 0 0 00 O 0
0O 0 0 0 O0O0 O 0
\ 0 0 0 0000 0 |
( 0 0 0 00 0 O 0 \
0 0 0 00 0 O fa
0 0 0 00 0 O 0
di _ 0 —Qg —b7 0 0 -€1 0 f1
BXx:= 0 0 —(as+bs) 0 0 0 0 e3
-1 0 —b3 0 00 0 O ds+e
0 0 0 6 0 0 O 0
\ 0 0 0 00 0 0 0
f 0 0 0 0 0 0 0 0\
0 0 —blo 0 0 0 : -'fz 0
0 0 0 0 0 0 0 0
adi _ 0 -a11 —bg 0 —ds —E€g —f1 0
IXs = 0 =-as —(aun+b) 0 0 —(ds+e;) —e3 0
0 0 —2ag — b5 0 0 0 —-(d5+e1) 0
-1 0 —b3 0 0 0 0 0
\ 0 o 0 0 0 0 0 0)
Jacobi
Jl: —(M09)=0
Jz: -(Man)=0
J3: Md5=0
Ja: Mds+ Me; =0
15: M83=0
Je: Mfi=0
Jz: Mfa=0

Js : agbio — agds + 2age; + 2bse; — a1 fo =0



Sucesién caracteristica ( 5, 2, 1)

Etapa 4BB

Ley del Algebra

[X1, X3} = X
[X1,Xs5] = X4
[X1, X6} = X5
[X1, X7} = X¢
[X1,Xs] = X7

[X2,X7] = a9 X4
[X2,Xs] = a12X2+ a11X4 + agXs

[X3, X5} = b3 X4

[X3,X6] = b5 X4+ b3 X5

[X3, X7] = (~2a12 — 5d3) X2 + b7X4 + (ag + bs5) X5 + b3Xs

[X3,Xs] = b1oX2 + (—a12 — 5da) X3 + bo X4 + (a11 + b7) X5 + (2a9 + bs) X + b3 X7

[Xs5,X7] = daXy
[Xs5,Xs] = de X2+ ds X4+ dsXs

[Xs,x7]‘ = —(deX2) + e1X4 +d3X5
[X6,Xs] = eaXs + eaXa+ (ds + €1) X5 + 2d3 X6

[X7,X8] = faX2+ eaXs+ fiXa+e3Xs + (ds + €1) Xo + 2d3 X7
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Sucesién caracteristica (5, 2, 1)
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Sucesién caracteristica ( 5, 2, 1)

adjx, =

|
coo ! ,cooco

o OO0

adjx, =

adjx, =

COOOoCOCO

Lo

Jacobi

0 0 000 O 0 \
0 0 0 0 0 -—ds ey
0 0 000 O 0
0 —b5 0 0 O €1 €3
0 b3 0 0 0 ds ds+e
0O 0 0 00 O 2d3
0 0 0600 O 0
0 0 000 O 0
0 0 0 0 0 0
0 2012 + 5d3 0 0 ds 0
0 0 0 0 0 0
—Qa9 —b7 0 —ds —€] 0
0 - (ag + b5) 0 0 -—da 0 €3
0 —b3 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0
—-ay2 —b1o 0 —de —e4
0 aja+5d3 0 O 0
—a11 —bg 0 —d5 —E€3
—ag —(a11+bd7) 0 —ds —(ds+e)
0 -—209 - b5 0 0 —2d3
0 ~bs 0 0 0
0 0 0 0 0

Jl : agay12 + 3(19(13 =0
Jz . (012b3) - 5b3(l3 = 0
J3 L - (012b5) - 3b5d3 =0

J4: agays — aygbs + 3agds — 3bsdz =0

J5 : alzds - 5d3d6 =0

J6 : 2a11a12 — a12b7 + aghio + 6ay1ds — 2b7d3 — agds + 2age; + 2bse; = 0

J7: 3ds? + agdg — bzes =0

Js: 4a122 + 16ay2d3 + 15d32 — 3agds — 2bsdg — bzeqs =0

Jo : a11dg + Hdaey + ageq — bses =0

f

€4

h

ds+e;
2d3

-f2

—(ds + €1)
—2ds3

———

SO OCOoOOOOCCO

SN—

Etapa 4BB — — Pigina 3



Sucesion caracteristica ( 5, 2, 1) Etapa 4BB — - Pégina 4

Nilpotencia

N : —a12® — Bajads — 17d3® — agdg — baes = 0

N2 : —5a152ds — 25a,2d3® — 36d3> + agay2ds + agdads — ayzbszes — 3badaeqy = 0

N3 : —8a152ds? — 40a;2d3> — 20d3* + 4a9a12d3ds + 16agda’ds — 3a12badzes — 2bsds’es + agbsdses = 0
N4 : —4a122ds® — 20a;2d3* + 4agaids’ds + 20a9ds>de — 2a12b3ds2es + 2asbzdadses = 0



Sucesién caracteristica ( 5, 2, 1)

Etapa 4BB1

Ley del Algebra

[X1,X3] = X,
[X1,Xs] = X4
[X1, X6} = X5
[X1,X7) = X
[X1,Xs] = X7

[X3,Xs5] = b3X,4

[X3,X6] = b3 Xs

[X3,X7] = b7 X4+ b3 X

[X3, Xs] = b10X2 + be X4 + b7 X5 + b3 X7

[Xs5,X8) = dsX2+dsX,

[Xe6,X7] = — (dsX2) + €1 X4
[Xe, Xs] = es X2 +e3Xs+ (ds +€1) X5

[X7,Xs]l = faXa+eaXs+ fiXa+e3Xs+ (ds+e1) Xs



FEtapa 4BB1 — - Pégina 2

Sucesién caracteristica ( 5, 2, 1)

Adjuntas
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Sucesidn caracteristica ( 5, 2, 1) Etapa 4BB1 — - Pdgina 3

(0 0 0 000 0 0
0 0 0 0 0 0 —dg eq
0 0 0 000 O 0
adj _ 0 0 0 0 00O €1 €3
Xe= 1 =1 0 —b3 0 0 0 0 ds+e
0 0 0 000 O 0
0 0 0 000 O 0
\ 0 0 0 000 O 0 )
(0 0 0 00 0 0 0 \
00 0 00 ds 0 fo
0 0 0 00 0 0 e
. 0 0 =b; 0 0 -1 O h
adix, =1 g 0 0 00 0 0 e
-1 0 —63 0 0 0 0 d5+61
00 0 00 0 0 O
\ 0 0 0 00 0 0 0 |
([0 0 0 0 0 0 0 0 )
0 0 —bip 0 —dg —eq —f 0
00 0 0 O© 0 —eq 0
di _ 0 0 —b9 0 —d5 —€3 —f1 0
X T 0 0 —by 0 0 —(ds+ey) —e3 0
00 0 0 O 0 ~(ds+e) 0
-1 0 —b3 0 0 0 0
00 0 0 0 0 0 0 )
Jacobi
Ji: —(bseq) =0
Nilpotencia
N]! —(b3€4) =0

Sucesién Caracteristica de adjy, ,,,.x,

S3: mibs’es2 =0

Sg .- (m5b32€42) = 0

S5: — (m5b33642) =0
S§ Lo- (m5b3263642) =0
S8 — (m5b32643) =0

Sg H m7b3363e43 =0



Sucesién caracteristica ( 5, 2, 1) Etapa 4BB1 - — Pagina 4

S8 . msbaaeae43 =0

S8:

mBbslese 3 =0

S8: mTbslest=0

8
S :

.

S8, :
S5, :
S35 :
S3,:
S%s :
S%6 :
S%r:
S$s -

8 .,
S%s :

3
820

8
S8, :

8
S22

8
S8, :

8
S8, :

3
S35

8 .
S8, :

8 .
Sg, :

8 .
st-

8 .
Szgc

3 .
Ssou

8 .
S8, :

3
S

mSbsle st = 0

msba‘}e.l4 =0

m2bzeq — 2m3badses + mibadsZes — 2m3bseseq + 2mibadser eq + mibseiZes + mibgbres =0

— (m3bzes) + 2m*bsdses — mSbads2es + 2mibge; e4 — 2mPbadse; e4 — mBbzer?eq — mBbabres? =0
— (mPbs?eq) +2mbs? dses—mSba2ds2es+2mtbsle e4—2mBbs’dse, es—mBbsZe12eqs—mSbs’bres? = 0
—2m3bsezeq + 2mibadseaes + mibae ezeq + mibsbges? =0

2mtbzeses — 2mSbsdseses — mPbaerezeq — mObzbges? = 0

2m%ba’ezeq — 2mba’dseses — mSbsleiezeq — mPba’bgeq? = 0

mAbadgeseq — 2m3baeq? + mibsbigeq? + mibgdseq? + mibzereq? =0

— (mPbadgeses) + 2mibses? — mPbsbroes? — m3badseq? — mPbaeies? = 0

mtbg2es — mOby?dses? — mibslejes? =0

— (m®bs’dseses) + 2mbs’es? —7m5632bme42 — mBbs2dseq? — mBbslejeq? = 0

— (mSbs%es®) + mTbs3dses® + m7bsleres® =0

- (m7b33e43) + mBba3dses® + mBbsleresd =0
— (m7b3%e4®) + mBba'dses® + mBbsieresd = 0

m? b32§42 —3m5b32 d5e42+3m6 532 d52e42—m7b32 d53842—3m51)326 1e42+6m6b32 dse 1642 —3m7b32d52 e 342+
3m6b3 812842 e 3m7b32d5612642 - m7b32e13e42 + m6b32b7e43 - m7b32b7d5643 - m7b32b7el 643 =0

2 2
m®bs 342—3m6b3 d5642+3m7b32d52e42—m8b32d53642—3m6b32e1e47+6m7b32d531e43—3m8532d5261€42+
3m7b3 812642 - 3m8532d5612€42 - 8532613642 + m7b32b7e43 - sbazb7d,r,e43 - 8632b7ele43 =0

3
m5b3 242—3m6b33d5842+3m7b33d52642—m8533d53642—3m6b3361642+6m7533d581642—3m8b33d5281842+
3m7b3 612642 - 3m8b33d5812642 - m8b33€13642 + m7b33b7e43 - 8633b7d5€43 b 8633b761 643 =0

2
—2m";b3 63642+4m6b32d563642—2m7b32d5263642+3m6b32€163642—3m7b32d56163342—m7b32el2e3e4z+
m6b3 b9643 - m7b32b9d5e43 - m7b32b961643 =0

—2m‘;b3zeae42+4m7b32d5e3642—2m8b32d52eae42+3m7b32e le3e42—3m8b32d56183e42—m8532812836424-
m7b3 b9643 - m8b32b9d5e43 - m8b32b96 1843 =0

3 3 3 [
—-2m§b3 83842+4m7b3 d563€42-—2m8633d5263642+3m7b338163642—3m8b33d58183642—m8b3 61283642+
m7b3 b9€43 - 8b33b9d5e43 - m8b335961643 =0

2
m6b32d6e3e42 - m7b32d5d663642 - m7b32dsele3e42 - 2m5b32643 + msbazbloeéa + 3m6b32d5e43 -
2
m7b3 b10d5343 - m7b32d5 643 + 3msb3261€43 - m7b32b1061643 - 2m7b32d5e1e43 - m7b32e12e43 =0

2
m7b3 d6e3e42 - m8b32d5d563€42 - m8b32d66163642 - 2m6b32843 + m7b32510843 + 3m7b32d5e43 -

2

msba b10d5€43 - m8b32d52643 + 3m7b3261€43 - m8b32b10e1e43 s 2m8b32d561643 - 8b32612643 =0
3

: m7b3 d563e42 - 8b33d5d6€3e42 - m8b33d6e1e3e42 - 2m6b33643 + m7b33b10343 + 3m753345643 -
3

msba b10d5343 - msbasd52€43 + 3m7b33€1643 - m8b33b1061643 - 2m8b33d581643 - 8b33612643 =0



Sucesién caracteristica ( 5, 2, 1) Etapa 4BB1 — — Pigina 5

S5, :
S3s:
S8 :
S%:
S5, :
S3, :

8 .
S33:

8
844

8 .
845.
8 .
S46'

8
Si7:
8 .
S48'
8 .
549.

S8, :
S8, :
S8, :
NI

S8, :
S5 :
S8 :
S8, :
S8, :

3
S8, .

2 2 4
: m5b32643—2m6b32d5643+m7b32d52643—2m6b32e1e43+2m7b32d561e43+m7b3 612343"'"‘753 b734 -

0

2 83 2 4
: m6b32e43—2m7b32d5e43+m8b32d52e43-—2m7b32e1e43+2m8b32d5ele43+m8b3 612343+m b3“bres” =

0

3 8p 3 4 —
: m6b33643—2m7b33d5843+m8b33d52€43—2m7b3381643+2m8b33d581643+m8b3 612343+m b3 b7e4 -

0

—2m6b3263643 + 2m7b32d563643 -+ m7b326163643 + 1'7171)32‘)9644 =0
—-2m7b3283643 + 2m8b32d583643 + m8b328163643 + m8b32b9644 =0
—2m7b3363643 + 2m8633d563643 + m8b3361e3e43 + 1’)181)33')9644 =0

- (m7b32d6€3643) + 2m6b32e44 - m7b32b10644 ol m7b32d5e44 b 1’7‘l7b3281€44 =0

2

- (m8b32d6€3643) + 2m7b32844 - m8b32b10e44 - 1'1‘181)32(15644 - m8b3 61644 =0
- (m8b33d6e3643) + 2m7bslest — mBba3bigest — mBbsPdsest — mBbalereqt =0

mzb3e4 - 3m3b3d5e4 + 3m4b3d5264 - m5b3d5364 -— 2m3b361€4 -+ 4m4b3d58184 - 2m5b3d523164 +
m4b381264 - m5b3d5612€4 + m4bab7e42 - m5b3b7d5e42 - m5b32€42f1 =0

: — (m%s%eq?) + 3mSbs’dses? — 3mObs’dsles? + mTbsids es® + 2mBbalees? — 4mSbs’dsereq® +

3 —
2m7b32d52€1642 - m6b32e12342 + m7b32d5812€42 - m6b32b7e43 + m7b3267d5648 + m7b3 643f1 =0

- (m5b32642) + 3m6b32d5e42 - 3m7b32d52e42 + m8b32d53642 + 2m6b3261642 - 4m7532d561842 +
2mBbaldslereq — mTbgles2eq? + mBbaldse; 2eq? — m7baZbresd + mBba’brdsesd + mBbsles3fi = 0

- (m5b33€42) + 3m6b33d5e42 - 3m7b33d52€42 + m8b33d53€42 + 2m6b3331642 - 4m7b33d5e1e42 +
2m8b33d52€1642 - m7b33e12e42 + m8b33d5e12e42 - m7b33b7e43 + m8b3357d5343 + m8b34e43f1 =0

(demasiado grande ...)
(demasiado grande ...)
(demasiado grande ...)

- (m3b3d6e4) + 2m4b3d5d6€4 - m5b3d52dse4 + 2m463d6e1e4 - 2m5b3d5d68184 - m5b3d661284 .
m5b3b7dse42 - m5b32e42f2 =0

m5b32d6642 —2m6b32d5 d6642+m7b32d5 2d6e42 —2m6b32d6 €1 e42+2m7532d5d561 842+m7b32d6312542+
m7bs’brdses® + m'bs’es3 f, = 0

m®bs’dseq® —2m7bs’ds does?+mBbs2ds *dses® —2m7bs dsey €42+ 2m3bs’ dsdeer ea?+mBby dger "es +
m8b32b7dse43 -+ m8b33643f2 =0 ‘

m$ baads 642 - 2m7b33d5 dses 2 +m8b33d5 2d6642 - 2m7b33d6 e 642 +2m8b33d5d661 842+ msbaad(iel 2342 +
mBbs’brdges® + mBbs'esdfy = 0

(demasiado grande ...)
(demasiado grande ...
(demasiado grande ...

)
)
(demasiado grande ...)
(demasiado grande ...)

)

(demasiado grande ...



Sucesién caracteristica ( 5, 2, 1)

Etapa 4BB1B

Relaciones

R1: b3¢ 0

Ley del Algebra

[X1,X3] = X2
[X1,X5] = X4
[X1,Xe] = X5
[X1,X7] = X
[X1,Xs] = X7

(X3, X5] = b3X4

[X3, Xe] = bsXs

[X3,X7] = b7 X4+ b3 X6

[X3, X8] = b10Xz + bo X4 + b7 X5 + b3 X7

[X5,Xs] = deX2 +dsXy

(X6, X7) = — (deX2) + e1X4
[Xe,Xs} = eaXa+ (ds +€1) X5

(X7, Xs] = foXo+ fiXs+ e3Xs + (ds +€1) X6



Etapa 4BB1B —~ — Pigina 2

Sucesion caracteristica ( 5, 2, 1)
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Etapa 4BB1B — — Paigina 3

Sucesién caracteristica ( 5, 2, 1)
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Sucesi6n caracteristica ( 5, 2, 1)

Etapa 4BB1C

Relaciones
Ri: e4 #0

Ley del Algebra

[X1, X3} = Xo
[X1,Xs] = X4
[X1,Xe] = X5
[X1,X7] = X
[X1,Xs) = X7

[X3,X7] = bz X4
[X3, Xs] = b1oXa + bo X4+ b7X5

[X5,Xs] = deXa+ds X,

[Xe6, X7] = —(deX2) +e1Xy
[Xe,Xs) = eaX2+e3Xa+ (ds+e1) X5

[X7,X8] = foX2+ ea X3+ fiXq+e3Xs + (ds + 1) Xs



Etapa 4BB1C — - Pigina 2

Sucesién caracteristica ( 5, 2, 1)

Adjuntas
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Etapa 4BB1C — - Pagina 3

Sucesion caracteristica ( 5, 2, 1)
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Sucesi6n caracteristica ( 5, 2, 1)

Etapa 4BB2

Ley del Algebra

[X1,X3] = Xa
[X1,Xs5] = X4
[X1,Xe] = X5
[X1,X7] = X
[X1,Xs] = X7

[X2, X7} = b5 X4
[X2,Xs] = a11 X4+ b5X5

[X3, X6] = b5 X4
[X3,X7] = b7 X4 + 205 X5
[X3, Xs] = b1oX2 + bo X4 + (a1 + b7) X5 + 305 X6

[Xs, Xs] = ds X4

[X6, X7] = e1X4
[Xe6,X8] = esXs+ €3 Xy + (ds + €1) X5

[X7,Xs] = faXo+esXs+ fiXs+esXs + (ds + e1) X6



Etapa 4BB2 -~ — Pigina 2

Sucesion caracteristica ( 5, 2, 1)

Adjuntas
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Sucesion caracteristica ( 5, 2, 1) Etapa 4BB2 — — Pagina 3

(0 0 0 0000 0
000 0 000 0 e
0 0 0 00O O 0
. 0 0 _b5 0 0 0 €1 €3
adix, =| 1 90 0 000 0 ds+e
0 0 0 0000 0
0 0 0 000 O 0
\ 0 0 0 0000 0
(0 0 0 00 0 0 0 \
0 0 0 00 0 0 f
0 0 0 00 0 0 e
. _ 0 —b5 —b7 0 0 —€ 0 f1
adix, =] g 0 —25 00 0 0 e
-1 0 0 00 0 0 ds+e
o 0 0 00 0 0 ©
k o 0 0 00 0 0 0
([0 0 0 0 0 0 0 0 )
0 0 —blo 0 0 —€4 —f2 0
0 0 0 0 0 0 —e4 0
ad_] _ 0 —-a1 —bg 0 —d5 —E€3 —fl 0
Xs — 0 —bs -—(ann+b;) 0 0 —(ds+e) —e3 0
0 0 —3bg 0 0 —(d5+61) 0
-1 0 0 0 o 0 0 0
\ 0 o0 0 0 0 0 0 0 )
Jacobi

Ji: bsbio — bsds + 4bsey = 0

Sucesién Caracteristica de adjy ,,x,

S3: 3mibs’es® =0
S3: —3mSbsles? = 0
S8: —9m7bs et =0
S8 : 9m7bsles = 0
S8 : —9m3bslest = 0
S : 9m®bseqt = 0
S8 : —2TmBbs'es? =0

S3: 2Tm®bstest = 0



Sucesién caracteristica ( 5, 2, 1) Etapa 4BB2 — - Paigina 4

Sg : 5m2b5e4—m365b1064—9m3b5d564+m4bsblod5e4+4m4b5d5264—4m3b561e4+4m4b5d5e1e4+3m4a11b5e42 =

8 .
SlO'

8 .
Sll-
8 .
Slz.

3 .
Ss:

8 .
s14.

- T
Sls.
8 .
Sls.

8 .
Siz7:
-
Sls .

S3s :
S5 :
S5, :
S3, :
S5 :
S8, :
S35 :

S36 :
83, :
S35
S8 :
S5 :
S5, ¢

8 .
S5, :

0

—5m35564 -+ m4bsb1064 + 9m4b5d5e4 - m5b5b10d5e4 - 4m5b5d5264 + 4m4b5e1e4 - 4m565d5e1e4 -
3mSay1bseq? =0

3m4552642 - 3m5b52d5642 =0
3mSbs2es? — 3mObs2dseq2 =0

—15m5b53642 + 3m6b53 b10642 + 27m6553d5642 - 3m7b53b10d5642 - 12m7b53d5 2642 + 12m6b5361642 -
12m7b534561842 =90

3m5b53842 - 6m6b53d5642 + 3m7b53d52642 - 3m665361642 + 3m7b53d561 642 =0

12m5b53842 - 3m6b53b10642 - 21m6b53d5€42 + 3m7b53610d5e42 + 9m7b53d52642 —_ 9m6b5361e42 +
9m7bs>dsere4 = 0

—-15m6b53€42 + 3m7b53b10642 + 27m7b53d5642 - 3m8b53b10d5642 - 12m8b53d52642 + 12m7b5361642 -
12msb53d581642 =0

3m6b53e42 - 6m7b53d5e42 + 3m8b53d52e42 - 3m7b53e1 642 + 3m8b53d5el 642 =0

12m6b53e42 - 3m7b53b10642 - 2lm7b53d5e42 + 3m8b53b10d5842 + 9m8b53d52€42 - 9m7b5361642 +
9m8b53d561842 =0

—3m®bs3e 3 + 3mTbs2dse® = 0
—9mBbs3esd + IM b5 dses® = 0
—3m7bs%e43 + 3mBbs dsesd = 0
—9m7bs%e® + 9Im3bs3dses® = 0
9m7bste,3 — 9mBbstdses3 = 0

—9m7bses® + 9mBbsidses3 = 0
~9mBbsled + Om®bsidses3 = 0

—2m® b52e43+m6 552b10€43+3m6 b52 d5643—m7b52b10d5643 —m7b5 zds 2643+m6 bs 2e 1843-—m7b5 2d561 643 =
0

—2m6b5 2843+m7b52b10643+3m7b52 d5e43—msb5 2blod5e 43—m8b52d5 26 43 +m7b52e 1643—m8b52d561 843 =
0

—6m6b53643 + 3m7b53b10643 + 9m7b53d5e43 - 3m8b53b10d5e43 - 3m8b53d52643 + 3m7b53e1e43 -
3m8b53d561643 =0

15m6653e43 - 3m7b53b10e43 - 27m7b53d5e43 + 3m8b53b10d5e43 + 12m8b53d52643 - l2m7b53€1€43 +
12m8b53d581€43 =0

—15m7b53€43 + 3m8b53b10643 + 27m8b53d5643 - 3m9b53b10dse43 - 12m9b53d5 2643 + 12m8b53e1e43 -
12m9b53d561€43 =0

6m7b53e43—3m8b53610e43— 9m8b53d5e43+3m9b53b10d5 e43+3m9b5 3d5 2643 —3m865361 e43+3m9b53 d561 643 =
0

12m4b52 642 - 3m5b52b10642 - 33m5b52 d5€42 + 617161)52 b10d5e42 + 301‘7‘le52 d52842 - 3m7b52b10d52e42 -
9m7b52 d53842 —21m5b52 61642+3m6b52 bloel e42+39m6b5 2d561 842 —3m7b52b10d5€1 e42—18m7b52 d5261 642 +
9m6b52 €1 2642 - 9m7b5 2d5 €1 2642 + 6m6a11 b52 643 - 3m6b52b7e 43 - 6m7a1 1 b52d5643 + 3m7b52 b7d5 1'343 -
9m7a;1bslereqd + 9mTbs ezes® =0



Sucesién caracteristica ( 5, 2, 1) Etapa 4BB2 — — Pigina §

S3,:

8 .
835.

8 .
Sas'

8
S87:

S :
S% :
S5 :
S8, :
S%s:
S34:
S35 :

8
S :

3 .
S47;

3 .
Sis:

8 .
S49-

3 .
Sso-

. 12m5bsZeq? — 3mObs2bygeq? — 33mObsdses? +6m7bs brodses +30m7bsds’eq? — 3mBbs2biods e s? —

9mBby2dsSes?—21mObseres2+3m7bs2broer 47+ 39m bs  dser e4?—3mBbs?byodser e42 —18mB3bs  dser e4? +
9m7b52 6126 42 - 9m8b52d5e1 2842 + 6m7a1 1 552 843 - 3m7b52 b7e43 - 6m8a11 b52d5843 + 3m8b52 b7d5843 -
9m8a11b52e1e43 + 9m8b53eae43 =0

—9m5552643 + 18m6552d5643 - 91117552(152843 + 9m6b5261643 - 9m7552d561 643 - 9m7anb52644 =0

15m5b52€43 - 3m6b52b10643 - 27m6b52d5643 + 3m7b52b10d5e43 + 12m7b52d52643 - 12m6b5261e43 <+
12m7b52d561643 + 9m7011b52644 =0

—9m6b52643 + 18m7b52d5e43 - 9m8b52d57'e43 + 9m7b5261643 - 9m8b52d5e1 643 - 91’7‘)8(111b52€44 =0

15m6b52 643 - 3m7b52b10643 - 27m7b52d5e43 + 3m8b52b10d5e43 + 12m8b52d52643 - 12m7b52€1643 +
12m8b52d581843 + 9m8011b52644 =0

: —36m6b53643 + 9m7b53b10643 + 63m7b53d5843 - 9m8b53b10d5e43 - 27m8b53d52e43 + 27m7b53e1e43 -

27m8b53d561643 - 27m8a11 b53844 =0

36m7b53e43 - 9m8b53b10643 - 63m8b53d5e43 + 9m9b53b10d5643 + 27m9b53d52e43 - 27m8553€1 643 +
27m9b53d561643 + 27‘"’1.9(111b53644 =0

Om7bs2eqs? — ImBbs dses? = 0
—9mBbseq* + Imbs dseq = 0
—9mBbsiest + Imbsidseq? =0
(demasiado grande ... )
(demasiado grande ... )

2 2 2 2
2m4bg 814;2 — mBbs 5%0642 - 5m5bg d5€42 + 2m6b5 b10d5e42 + 4m6b52d52642 - m7b52b10d52642 -
7
m b52d5 642—3m5b52 61642+m655 b106;1€42+5m6b52d581642—m7b52610d561642—2m7b52d5261642+
m6b5 612642 - m7b5 d5612642 - 3m6b5 642f2 + 3m7b53d5e42f2 =0

51714')52642 - 6"‘51’52b10942 + m6b52b102€42 - 9m5b52d5e42 + 10m6b52b10d5e42 - m7b52b102d5e42 +
4m°® b52d52 542 _4m7b52b10452 642 "4m5b5261 e42+4m6b52b10e1 642+4m6b52d581 642 —4m7b5 2bmd5e 1842 -
3m601 1b52643 - 3m6b52b7e43 + 3m7011b52d5643 + 3m7b52 b7d5e43 - 3m6b53e42f2 + 3m7b53d5e42f2 =0

22m4b52 642 - 10m5b52b10e42 + m6b526102642 - 56m5652 d5642 + 18m6652b10d5642 - 1’)’!7552 b102d5e42 +
47m6b5 2d52642 —8m7b52b10d52e42— 13m7b52d5 3642 —34m5b5281€42+8m655 251081 e42+60m6b52 dse; 642—
8m7b52b10d5e1 642—26m7b5 2d5 26 1842+13m6b52812642 - 13m7b52d561 2642 +6msanb52e43—-3m6b52b7e43—
6m701 1b52d5e43 + 3m7b52 b7d5 843 - 9m7al 1 b52€1 643+ 9m7b5 363643 - 3m6b53842 f2 +3m7b53d5e42f2 =

0

2 2 2
2"815b;, 632 - m6b5 b§0842 - 5m6b52 d5842 + 2m7b52b10d5e42 + 4m7652d52642 - m8b52b10d52642 -
m b52d5 642—3m6b52 e1e42+m7b5 b10€1642+5m7b52d5£1642—m8b52b10d561642“2m8b52d5281842+
m7b5 612642 ol m8b5 d5€12642 - 3m7b53642f2 + 3m8b53d5642f2 =0

5m5b52€42 - 6m6b52b10642 + m7b52b102642 bl 9m6b52d5842 + 10m7b52 b10d5e42 - msb52b102d5e42 +
4m7b52 d52 642 —4m8b52b10d52 642-—4m6 b5261 e42+4m7b5 2b1061 e42+4m7b52d5e1 e42—4m8b5 2b10d5€ 1642 -
3m7a11b52e43 - 3m7b52b7e43 + 3m8011b52d5643 -+ 3m8b52 b7d5643 - 3m7b53e42f3 + 3m8b53d5e42f2 =0

22m5b52642 - 10m6b52b10642 + m7b52b102e42 - 56m6b52d5642 + 18m7552b10d5642 - m8b526102d5642 +
47m7b5 2(15 2842 -—8m8b52 b10d52642— 13m8b5 2d5 3642 —34mS b5261 642+8m7b5 2b10£1 e42+60m7b52 dse; 842—
8m8b52 b10d561 642— 26m8b5 2d5 28 1€4 2+13m7b52e1 2642 - 13m8b52 d5€1 2842 +6m7a1 1b5 2643—-3m7b52b7e43—
6m801 1b52d5643 + 3m8b52 b7d5 643 - 9m8a1 1 b52 € 643 + 9m865363643 - 3m7653642 f2 + 3msb53d5e42f2 =

0



Sucesién caracteristica ( 5, 2, 1) Etapa 4BB2 - - Pigina 6

8 .,
Sg, :

8 .
8521

S35:
S8, :
S8 :
S8s :
S87:
S%s:

s .
Ssg-

3 .
Sso.

—51m5 b53642+27m6b53b10842 —3m7b53b102842+ 126m6b53d5e 42 —48m7653b10d5842+3m8b53b102d5842—
102m7b53d52e42+21m8b53b10d52642 +27m8553d53642+75m66538 1642—-211’73755361061 642— 129m7b53d5e1 642+
21m8b58b10d561 e42+54m8 b53 d5281 642- 27m7b5 3e 12 e42+27m865 3d561 2642 - 18m7a1 1b53843+ 9m7b5ab7e43+
18m3a11 553d5643—- 9m8b53b7d5e43+27m801 1b5361 643— 27m8b54eae43+9m7b54 e42f2— 91"‘lsb54 d5e4 2f2 =

0

51m8bs3e42—27Tmbs3b; €42 +3mBbsbyo €42 —126m7 bs3 dges 2 +48mBbs 3b; ods €42~ 3m®bs 201 o 2 dse s +
102m865 3d52642 —21m9b53b10d52e42 —27m9b53 dsa 642-— 75m7b5 3e 1642+21m8b53b1081 e42+129m8653 d5e1 642—
21m9b53510d581 e42—54m9653 d52 e e42+27msb5 3¢ 12e42—27m9b53d5e1 2642 +18m8a11b53e43—9m8b53b7e43—
18m9011 b53d5e43+9m9b53b7d5e43—27m9011b5361 643+ 27m9b54e 3843—97"8554 642f2+9m9b54 d5642f2 =

0

(demasiado grande ...

(demasiado grande ...

(demasiado grande ...

)
)
(demasiado grande ... )
)
(demasiado grande ...)

)

(demasiado grande ...

—7m5b52643 + 7m6b5 2b10643 - m7b526102643 + 14m6652d5e43 - 12m7652 b10d5e43 + m8b52 b102d5e43 -
8m7b52 d52 e43 + 5m8652 b10d52643 + m8652 d53643 + 7m6b5261 643 - 5m7b52b1081 643 - 9m7b52d5€ 1843 +
5m8b52b10d5e1 643 + 2m8b52 d52 €1 643 - m7b52€1 2643 + m8b52d5€1 2643 + 3m7011b52644 + 3m7b52b7e44 -
3m801 1b52d5644 - 3'"181)521)7(15644 + 3m7b53e43f2 - 3m8b53d5e43f2 =0

7m6b52 643 — 71’Tl7b52 b10643 + m8b52b102643 - 14m7b52 d5643 + 12m8b52b10d5e43 - m9b52b102d5e43 +
81’7‘381)52 d52 643 - 5m9b52b10d52843 - m9b52 d53e43 - 7m7b5261843 + 5m8b52b1081 643 + 9m8552 dse 1843 -
5m9b52510d561 643 - 2m9652 d52€1 643 + m8b52 €1 2643 - m9b52d5e1 2643 - 3m801 1b5 2644 - 3"’!8552b7e44 +
3m%aybs2dseq + 3m2bs2brdsest — 3mBbsSes3 £y + 3m®bs3dse 3 fo = 0



Sucesién caracteristica ( 5, 2, 1)

Etapa 4BB3

Ley del Algebra

[X1,X3] = X
[X1,Xs] = X4
[X1,Xe] = X5
[X1,X7) = Xe
[X1,Xs] = X7

[X2,X3] = a1X4
[Xz,X7] = 09X4
[X2,Xs) = a11. X4+ aoXs

[X3,X5] = b3X4

[X3, X6] = bs X4 +b3Xs

[X3,X7) = b7X4 + (ag + b5) X5 + b3 X6

[X3,Xs] = b10X2 + bo X4 + (a11 + b7) X5 + (2a9 + bs) X6 + b3 X7

[Xs, Xs] = dsX4

[Xe,X7) = e1X,4
[Xe, Xs] = eaXs+ (ds + €1) X5

(X7, Xs]l = faXo+ fiXa+esXs + (ds + €1) Xe



Etapa 4BB3 — - Pagina 2

Sucesién caracteristica ( 5, 2, 1)

Adjuntas
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(0 0 0 0000 0 )
00 0 0000 O
00 0 000 0 0
. _ 0 0 —b5 0 0O €3 €3
adixe=| _1 0 —b5 0 0 0 0 ds+es
00 0 000O0 O
0 0 0 000TO0 O
\ o 0o 0 0000 o0 |
(0 0 0 60 0 0 0 )
0 0 0 00 0 0 fo
0 0 0 00 0 0 0
ad_] _ 0 —Qag —b7 00 —€1 0 f1
X2=1 0 0 —(ag+bd) 00 0 0 e3
-1 0 —b3 0 0 0 0 d5+€1
0 0 0 00 0 0 0
\ 0 0 0 00 0 0 0
[0 0 0 0 0 0 0 0\
0 0 -blo 0 0 0 —f2 0
0 0 0 0 0 0 0 0
adi - 0 —a11 —bg 0 -—d5 -—€3 —fl 0
X =] 0 -—ap —(an+br) 0 0 —(ds+er) —es O
0 0 —2a9—bs 0 0 0 —-(d5+61) 0
-1 0 —b3 0 0 0 0
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Jacobi

J1 : agbio — agds + 2age; + 2bsey —ay1f2 =0



Sucesién caracteristica ( 5, 2, 1)

Etapa 4BBX

Ley del Algebra

(X1, X5) = X2
[X1,Xs] = X4
[X1, Xe] = Xs
[X1,X7] = Xe
[X1,Xs] = X7

[X2, X3} = a1X,
[X2,X7] = a9 X,
[X2,Xs] = a1 X4+ ao X5

[X3, X5] = baX,
[X3, X6} = bs X4+ b3Xs
[X3,X7] = b7 X4+ (a9 + bs5) X5 + b3 X6

(X3, Xs] = (blo - gf;f‘) X2 + b9 X4 + (a11 + b7) X5 + (2a9 + bs) X6 + b3 X7
(X5, Xs] = ds X4

[Xe, X7] = (61 + %651) X4

[Xo, Xs] = eaXq+ (ds +e1 + 52) X

[X'I:XB] = f2X2 + f1X4 +e3Xs + (ds 4+ e+ 22151:') XG



Etapa 4BBX — - Pégina 2

Sucesion caracteristica ( 5, 2, 1)

Adjuntas
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Sucesién caracteristica ( 5, 2, 1)
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SUCESION CARACTERISTICA ( 5, 2, 1)
ETaPA 4PR ()

LEY DEL ALGEBRA

[X1,X3] = Xa
[X1, Xs] = X4
[X1,Xe] = X5
[X1,X7) = X6
(X1, Xs] = X7

(X2, X3] = a1 X4
(X2, X7] = a9 X4
[X2, Xs] = ag X5

(X3, Xs5] = b3X,4
(X3, X6] = bs X4+ b3X5
[X3,X7] = .5_d.’13£2 + b0, X4 + (ag + bs) Xs + 03X

[X3, Xs] = b1oX2 + ié?,&‘ + b9 X4+ b7X5 + (2a9 + bs) X6 + b3 X7

[X4,Xs] = —2dy X, — 393%s

[X51X7] = dyX2 +d3Xy
(X5, Xs] = deX2 — daX3 +ds X4 — 23X

[Xe,X7] = — (d6X2) + daX3 + e1.Xa + d3X5
[Xe,Xs] = eaXo+esXa+ (ds+e1) Xs + '—1“3&‘

[X7,Xs] = f2Xs + eaX3+ f1 X4+ e3Xs + (ds + 1) Xo + B2
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RELACIONES

Ri: dg #0

aydqy — 0
agdy — 0
bady — 0
ayd¢ — 0

b5d4 —0
5533d; =0

=2ady _,

JACOBI

Ji: -1-94‘5141 =0

J2: 3agds + b — ¢

J3: —(bioda) + dads — 39398 | 3dse; =0

34 L”aﬂi —a1e4=0

Js : 3agds +ajeq =0

Jo: 4% — brds + agds — baeq = 0

J7: 1982 4 3bd, — 3agds — 2bsds — bgeq = 0

Js: —(bods) + %"‘5‘ + ageq — bsey = 0

Jo : aghyo + “—'f-}d" — agds + 2agey + 2bse; —ayfz =0
NILPOTENCIA

Ni: =284 4 bod, — agdg — baes = 0

Ng: =282 _ prdyd, — 29a8ads 4 9hdge, = 0

Nj3: 2‘5%’- — brds®dy — 2a9bgds? + 8—““%‘34“ - M_%ie-‘ + 2a92dyes + aghadges = 0

243

N 3 2 3 2 2 10bad,y® 8ag’dadse
Ng: 50ds” 55127; dy 4dgba3dad‘ + 50a32d7;, dg + 4092(14 e3 + 2agbsds’es — _32__?_81 — _‘.‘.a_._aﬁ_s_t —
4aab;d;dne’ + 2a9b3d42f1 =0

2 2 3
Ns : —_209_13943 dy? +25098¢113 da+4a9 dadq ea+2a9bsdsd4 e3 —2a9b3d4 d583-—209b3d4 e1e3— Qg_g_%,__d‘gt

SGQbada dges + agb;d;d, i 0




SUCESISN CARACTERMSTICA ( 5, 1, 1, 1)
ETAPA 1

LEY DEL ALGEBRA
[371, 375] = T4
[331,936] = T
[3'!1, $7] = T¢

[331, 338] = 7

(2, 23] = a1 24

[352, 1‘7] = G137%4

[x2, zs] = a1 T2 + 41723 + @16 T4 + @13 T5

[z3, z6] = b7y

[333, 377] = blO T4 + b7a:5

[z3, 78] = bisTa + biazs + bz xe + brozs + br e

[z5, 5] = dozy + dg x5

[z6,27] = — (dozy) —dgz3+ €124

[z6, Ts) = €424+ €125

[z7,28] = faza+ faza+ fiza+esas +e1Te
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sucesisn caractermstica (5,1, 1, 1)

ADJUNTAS
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BASE DE GROEBNER DE LAS RELACIONES OBTENIDAS (J,N,S1)

Gi: bisdg — bigdg =0

Gy: brdg=0
Gs: bydg =0
Gy: brbyy=0
Gs: b2 f2=0

Gg: ajg+b4=0

Gr: buudg+ay7de =0

Gg: —bia® —airbis =0

Go: airb; =0

Gio: bisds +ajedg — b7 f2=0

Gii: —(hiabiads) —a1ebisds =0

Gia: —(a17b13ds) + a16b1sds =0

Gisz: —(biods) — a13deg =0

Gis: — (brobiads) —a13bi5dg =0

Gis: biobiafo +a1abis fo+2bres fa+ a1z bio fs —arzbia f3=0
Gig: a17biods —aj3biadg =0

Gir: — (a16b10ds”) + arabiads® = 0

Gis: — ((a16 b1o — a13b13) dg) — a13br f, =0
Gio: a6 a17b10ds — a1z a1z bizds =0

Gyo: biobis +a1abis+2bre1—ay fza=0
Go1: ayirbo—aizbist+a1 f2=0

Gaz: a1dg =0

Gz: —(a1ds) =0



SUCESION CARACTERISTICA ( 5, 1, 1, 1)

ETAarPa 1A
28/1/1992

LEY DEL ALGEBRA
[311, 375] = T4
[-731, 1'6] = s
[€1,27] = 26

[531, 338] = I7

[1'2, $3] = a1 24
[3’?2, 557] = Q1374

[z2, -'178] = G16T4 T A13 5

[-’133, me] = bz,
[z3, z7] = boTs + br s

[z3,z8] = bisza + biaTs + bioxs + br s

[376, 507] = €14

[ze, zs] = esxs + €1 x5

[z7,28) = faza+ fiza+ esTs+ €126
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RELACIONES

Ry: b7¢0 < Fl1A

RELACIONES OBTENIDAS (TODAS: J, N, SC)

Gi:aizbis+2brer—ay f35=0

SoLucIiON 1

a1abis42b7eg
= f3

SOLUCION 2

—2br e
— T20r€1
a3 bis

f3 -0
SOLUCION 3
b7 — 0

bis — 0

fa—=0

SoLUCION 4

bis — 0

e — 0

f3—0



SUCESION CARACTERISTICA ( 5, 1,

ETara 1B
29/1/1992

LEY DEL ALGEBRA
[1,25) = 4
[271, 336] = s
[xl, 3"'7] = Z¢

[331, 738] = 27

[332, -’153] = 4114
[332, 5'37] = 1374

[z2, 28] = a1 T2 + a17 73+ @16 T4 + a13 25

[1'3, 1177] = by

[z3, 28] = bisx2 + biazs + bisz4 + bio x5

[336, 557] = €174

[xGa -’178] = e4T4+ €15

[z7,28) = faza+ fazz+ fizs+esx5+ €126

1, 1)

o
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RELACIONES
RI: b7 =0 « F1B
Rgi ay # 0 < E1B

BASE DE GROEBNER DE LAS RELACIONES (TODAS: J, N, SC)
Gi:ais+b4=0

G, : “b142 —ay7bi5 =0

Gz : biobia f2 + arabis fo+ a17bio fs — arabra f3 =0

Gy: bioba+ aizbis —a; f3 =0

Gs: ayrbo—aizbiy+a,f2=0

SoLUcION 1

b

b bro— 213214

14 { 010 a1z .
al * ‘f"

f2 N —(a17 bj0)+a13 b34

ai

3—')

2

b
—l4
bis — 17

a1z — —byy

SOLUCION 2
fa — 21.1?51;
Ja—0
a;zg— 0

a17—+0

by — 0
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SOLUCION 3
f3 — gijbl'"
fa—0
a1 — 0
a7 — 0

bis — 0



SUCESION CARACTERISTICA ( 5, 1, 1, 1)

Etapra 1C
29/1/1992

LEY DEL ALGEBRA

[331,-"35] = X4
[zl,me] = Ts
[:1:1,:1,'7] = T¢

[331, 108] = 7

[372, $7] = 01374

[2, Ts) = a18T2 + a17 T3 + a16 T4 + 13 T5

[333, 3"'7] = bioz4

[x3, zg) = bis Tz + bia T3 + biz x4 + bio x5
[zs, 378] = dgzy+ dgz3

[ze, z7) = — (d Ty) — dg T3 + €14

[z, 28] = ea x4+ €125

[Z7,28) = faza+ fazs+ fizateszs+ e 26
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RELACIONES

Ry: b =a, =0 < F1C

BASE DE GROEBNER (J, N, SC1)
Gy : bisdg — bigdg =0

Gg: aig+b4=0

Gs: biads +ay7de =0

Gy: —bis —apbis=0

Gs : biads + aredy = 0

Ge: — (biabiads) — aze bisds = 0
G7: —(a17bi3dg) + ajeb14ds =0
Gs: —(bods) —aizde =0

Gy : biobia+ a1abis =0

Gio: a17b10— @131y =0

Gi1: —(a16b10ds) + ai3biadg =0

SOLUCION 1
dg — 0
ds — 0



sucesidn caracteristica ( 5,1, 1, 1)

SOLUCION 2

d,
— 218 68
dy 817

SOLUCION 3

dg _, ws dg
ay7

2
— 218
bis v

bys — —agg
bz — 0

ajaa
—_— —
bio v

a6 — 0

SOLUCION 4

dg — Qs dg
a17

2
— — %18
bl5 a17

by — —as

bia — — 316818
13 17

bio — 0

a;3— 0

Etapa 1C — — Pagina 3



sucesién caracteristica ( 5,1, 1, 1)

SOLUCION 5

dg — 818 ds
ai7

bis — — s
by = —ass
bz — 0
bio — 0

a6 — 0

a3 — 0

SoLUCION 6
dyg — 0
dg — 0
bis — 0 d
by — 0
azs— 0

a7 — 0

SOLUCION 7

dy — —hods
a13

bis — 0
b14—)0

b
—y Msblo
b1z 13

as — 0

a7 — 0

Etapa 1C — - Pagina 4
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SOLUCION 8
dg — 0
dg — 0
bis — 0
aig— 0
a7 — 0

a3 —0

SOLUCION 9
dg — 0
bis—0
a1s — 0
a7 — 0
a6 — 0

a3z — 0

SoLUCION 10
dyg — 0

dg — 0

by — 0
bo—0

a3 — 0

a7z — 0

a;3— 0
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SoLucION 11
dg — 0

bia—0

byjo — 0

a1g — 0

a7 — 0

a— 0

a3 — 0

SOLUCION 12
dg — —Qlfl—:&
bis — 0
by — 0
bio— 0
ag — 0

a7 — 0

a;3 — 0

SoLucION 13
dg — 0

bis — 0

by — 0

bio— 0

ais — 0

a7 — 0

a6 — 0

a;3— 0
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SOLUCION 14
bis — 0
ba— 0
biz— 0
byo— 0
a;g — 0
a7 — 0
aie — 0

a3 — 0



SUCESION CARACTERISTICA ( 4, 3, 1)

ETaPA 1
9/3/1992

LEY DEL ALGEBRA

[leXB] = X,
[Xl,X4] = X3
[X1, Xe] = X5
(X1, X7l = X
(X1, Xs] = Xy

[Xz,Xa] = a1 X5

[X2, X4l = a4 Xa + a3 X5 + a1 X
X2, X7] = — (a4 X5)

[X2, Xs] = a12 Xz + a3 X5 — ay X6

(X3, X4] = bo Xz + ay X3+ by X5 + a3 Xg + a1 X7

[X3, Xe] = a4 X

[X3,X7] = bs X2 + b7 X

(X3, Xs] = b1o X2 + (a12 + bs) X3 + bg X5 + (a11 + b7) X6 — ag X7

(X4, Xe] = ca Xa + c3 X5 + a4 X6
[X4, X7] = c6 X2+ (b + ¢4) X3+ 5 X5 + (b7 + c3) Xe + as X7

[X4,X8] = CsX2 + (b10+06) X3 + (a12+2b8+c4) X4 + C7X5 + (b9+C5) X6 +
(@11 +2b7 + ¢3) X5

(X5, Xs] = dg X2+ ds X5

[Xe, X7] = €2 X3 + €1 X5
[Xe, Xs] = €4 Xy + (ds + €2) X3 + €3 X5 + (ds + e1) X



El - - Pégina 2

Sucesién Caracteristica ( 4, 3, 1)

(X7, X5l = foXo+es Xs+ (de+ €2) Xy + f1 X5+ e3 X6+ (ds + e1) X7

ADJUNTAS
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Sucesién Caracteristica ( 4, 3, 1)

(0 0 0
0 —aj —bio
0 0 —a12 — bs
. 0 0 0
a.d_](:ts)= 0 —an —by
0 ay —ay; — by
-1 0 ay
\ 0 0 0

0
—bio— ¢
—a32 —2bg — ¢4
—bg —c5
—-a11 — 2 b7 — C3

0

6

5

0
—d
0
0
—d
0
0
0

El - - Pégina 4

0 0 0)
—e€4 -2 0
—d6 - €2 —€4 0
0 —ds — €2 0
—€3 -f 0
—ds - €1 —E€3 0
0 —ds—e 0

0 0 0}



SUCESION CARACTERISTICA ( 4, 3, 1)

ETaPrPA 1A
9/3/1992

LEY DEL ALGEBRA

#(X1,X3) = X,
(X1, X4) = X5
p(X1, Xe) = X
#(X1, X7) = X
w( X1, Xs) = Xz

W X3, X4) = by Xy + by X
(X3, X7) = bg X, + by X5
#(X3,Xs) = bio X2+ bg X5 + bai&s + b7 X

(X4, Xe) = 4 X2 +c3 X5

H( X4, X7) = c6 Xz + (bs + ¢4) X3+ ¢5 X5 + (b7 + ¢3) X

(X4, Xs) = s Xy + (bio+cs) X3 + (2bs+cq) Xg4 + 2 X5 + (bo +c5) X6 +
(2b7 + ¢3) X+

(X5, Xs) = de X3 + ds X

w(Xe, X7) = e2 Xz + €y X5
(X6, Xs) = es X7 + (ds + e2) X3+ e3 Xs + (ds + e1) Xe

[l(X7,X8) = fg Xg + €4 X3 + (dG + 62) X4 + f1 X5 + €3X6 + (d5 + 61) X7

RELACIONES

Ry: Xicentral < E1A



Sucesién Caracteristica (4, 3, 1) El1A - - Pé4gina 2

RELACIONES DE JACOBI

Jlt
Ja:
J3:
Jg:
J5:
Je :
: 2bgca+ca® +cads —bydg —cadg +coey —byea —2breg —czez =0

: by +2bgcatcyl+bgds+eqds—brds—c3dg+bser+caer—brea—czez =0
t bydg —c3dg+dse; +2e,2+bre; —czea =0

t bgdg —cydg —dgey +bgey —caea+2dses+2e1e2=0

: — (bg bo)+b7 bio—bg c4+2 bg cs+cq cs+brcot+bger+2c5e1—brea—breg =0
: '-(b1004)+3bscs+c4ce+66d5—Csd6+0661+b962+05€2+C463—b264"'

brbs +2bgca+cacy =0

2b,2 +3bybg+bycy —bids =0
3bobg+2brbg+bgcs+baca —brey —bydg =0
2bgecs+c3cy —bydg—2brey —byjea =0
brbg+bids+2bre;+brea=0

bg® + bgds + byds — brdg +bger +byea+brea =0

b764—-C364=0

RELACIONES DE NILPOTENCIA

N]!
N2:

3b8+C4+3d5+2€1=0

2b82+b864+9b8d5+364d5 +3d52—3b7d6—03d6+6b861 +2C461+
4d561+612—3b762—6362=0

: (demasiado grande ... )
: (demasiado grande...)

: 2b82d53+b804d53—4b7b8d52d6—b303d52d6—b764d52d6+2b72d5d62+

breadsds® + 4bg®ds’e; + 2bgcads’ ey — 4brbgdsdge; — bgcadsdger —
bresdsdgey + 2bs2dser® + bgcadses® — 4brbgds’e; — bscsds®er —
brcads ez +4br° dsdgea+2brcadsdges —Abrbgdserea — bscads ey ea —
brcadseres+2b:° dses® +brcadses® =0

RELACIONES DE LA Suc. CARACT. (1)

51:

Sz!
S3:

-2 b82 ds—bg C4 d6—2 bg d5 d6—64 d5 da—d52 de—b'] d62—-d5 d6 61—2 bg d5 €qg—

C4d562—d5262—b7d662—d56162 =0

(demasiado grande.... )
(demasiado grande ... )



SUCESION CARACTERISTICA ( 4, 3, 1)

ETAaPA 1B
9/3/1992

LEY DEL ALGEBRA

[X1, Xa] = X,
[X1, X4l = X5
[Xl,Xe] = X;s
(X1, X7l = X6
[X1, Xs] = X7

[Xz, Xs] = a1 X

[Xo, X4] = a4 Xo + a3 X5 + a1 X

[X2, Xr] = — (a4 X5) | ¥
[X2, Xs] = a12 Xz + ann Xs — a4 Xe

[X3, Xa] = b, Xo + as Xa + by X5 + a3 X6 + a3 X7

[Xa,Xes] = a4 X;

[X3, X7] = bg X5 + br X

[X3, Xs) = b1o X + (a12 + bg) X5+ by X5 + (@11 + b7) X6 — as X7

[X4, X6] = ca Xa + c3 X5 + a4 X
(X4, X7) = c6 Xz + (bg + ca) Xz + 5 X5 + (b7 + ¢c3) Xe + a4 X7

(X4, Xs] = cs Xy + (bio+ c6) X5 + (@124 2bs+¢4) Xy + c7 X5 + (b +¢5) Xo +
(@11 +2b7 + ¢3) X5

(X6, X7] = €2 Xa + €1 X5
[X6, Xs] = €4 Xo + €2 X5 + es X5 + e1 Xe

(X7, Xs)= faXotea Xa+ea Xy + fL Xs + €3 Xg + €1 X7



Sucesidn Caracteristica ( 4, 3, 1)

RELACIONES

R;: X; central < F1B

RELACIONES DE JACOBI

Ji:
Ja:
Ja:
Ja:
Js ¢
Je :
J7:
Js:
Jo:
Jio:
Ju:
Jig :

Jia:
Jis ¢
Ji6:
J17:
Jig:
Jig :
Jzo .

J21:
Jzz:
Jaz:
P agayp+2a4bg+2a4¢c4 —aze; —ar1eq =0
Jas :
Jo6 ¢
J27:

J30:

a1 bg =0

2a4 +2aya12+a;bg =0
ajbgt+aycs—a e =0

202 +2a,a12+2a,bg+ajcs—are =0
2a2+2a1a12+3arbs+arcs—arep =0
—(a1¢4) + a1, =0

asby +asbr+azbs+asc3—ar1c—aze; =0

—(a1€2) =0

0162=0

—3aze; =0

—2a4e, =10

“(a4‘%?)=0 3
tagep =0

asbsg —azey =0
asbs+2a4¢c4—2a3€; —aze; =0
asbg+aze; =0

b’ + bge; +anes+brea+brea=0
~(a12e2) + bgea —cses+2e1e2=0

EIB - - Pégina 2

—2a4a11 + 2a3a12 —2a4br +2a3bg + a1 byo+ascs +arce —ar1e3 =0
—2a4011+2aza12+asby —agby+3azbs+aybio+asczt+azcs—aze; —

ae3=10
asaz+2a4bs+2a5c4—ajeq =0
asa12+3a3bs+2a5¢c4—ares =0
aga12+ asbg +2ase; —ayjeq =0

a4a12+3a4bg+2a4c4—a3eg—ale4=0
—(aga12) —2a4e; +aze; +aye4=0

asbio+ a1pcs +2bgcs —ajicq +czcq +agce —aner — 2brer — b1 ez —

ases —azeqs =0

. 2bSC4+C42+C461—01162—b262—2b762—‘6362—2a464=0

J29 .

bg® +2bgca+ e +bger+cier —breg —czea —2a4e4 =0

2612—-a1162+b7€2—6362—2a484=0



Sucesidn Caracteristica ( 4, 3, 1) E1B - - Pégina 3

J31 .

J32 N

J33!

J34 .

J35 .

J362

2a1201 — a1 by +ay b+ 282 +3by by +azbio—anca+ bics+2a405 —
aycg—azez—ay f; =0

a12br —aynbg+brbs —asbo+ a6 +2brey + beg+ases—ar f2=0
12+ ay bg+3bybg+2b;bg+bgcz—aqica+bacs—brestagc6—azeq—
ay fz =0

a12b7—ag bg+brbg+arac3+2bgcs—ayy catezcytasce—azeq—ay f=10
—(bgbg) + brbio — bgcsy +ar2cs +2bscs + cacs — a1 + brcg —agcs +
byer+2cser —bres—bres—as fi—asfo =0

—(broca)+3bsce+cicetcser+byestcseat+cies—byes—breg—czes—
2a4f2=0

RELACIONES DE NILPOTENCIA

N; :
Ny :
:3a12+3bs+cs+2e,=0

: 38122 +6a12bs+2bs> +2a12¢,+bscy+6arpe; +6bsey +2ciep + 642 —

—2042 +a1b8+20,1 C4 =0
at —ajabg—2a1a2¢cs+a2bgey +a2¢?=0

2aj13e0 —3breg —czea+2a4e4 =0
(demasiado grande ... )
(demasiado grande ... )
(demasiado grande... )

RELACIONES DE LA Suc. CARACT. (1)

SI:
Sg:

S3!
S4!

a4 €2 = 0

—a12® — 3 a1 bg — 204y b82 - 0122 €a—a1pbgcy —2a11a12€3 — argbreg —
2anbsez—2a4boez—aj1caes—asceea—ane1ea—asezez+agazes+
2a4bgeq +ascaes =0

(demasiado grande ... )

(demasiado grande ... )



SUCESION CARACTERISTICA ( 4, 3, 1)

Etara 1BA
9/3/1992

LEY DEL ALGEBRA

[Xl,X:z] = X
[Xl,X4] = Xa
[X1,Xe] = X5
[Xl,X7] = X
[X1,Xs] = X7

[Xz, Xs] = a1 Xs
[X2, X4] = a3 X5 + ay Xs
[Xz, Xs] = a3 X;s

[X3, X4] = by X3 + by X5 + a3 X6 + a1 X7

(X3, X7] = b7 X5

[ X3, Xs) = e3 X, + by X5 + (ay; + b7) X

[X4, Xe] = c3 X5

(X4, X7] = ¢s X5 + (b7 + c3) X

[X4, Xs] = cs Xz +e3 X34 ¢r X5 + (B + ¢5) Xo + (ans + 287 + ¢3) X7

[Xs, Xs] = e3X;

[X7, Xs] = f1 X5+ e3Xe



Sucesién Caracteristica (4,3, 1’ E1BA - - Pagina 2

RELACIONES

Ri: a1 #0 < F1BA

Ry a,— > eqa4 < J,N
Ras: aﬁ— > a1017 < J,N
R4 X5 central < E1B

JACOBI, NILPOTENCIA Y SC

Gli —(allbg)+a11b7+2b72—-a11c3—a1c8—a1f1=0



SUCESION CARACTERISTICA ( 4, 3, 1)

ETarA 1BB
9/3/1992

LEY DEL ALGEBRA

[X1,X3] = X3
[X1, X4] = X3
[Xl, X6] = Xs
(X1, X7] = Xe
[Xl, Xs] = X7

[X2,X4] = a3 Xs
[Xz, Xs] = an Xs

[X3,Xa] = b2 X2+ b X5 + a3 X6
[X3’ X7] = b7 X5
(X3, Xs] = bio X3 + bo X5 + (@11 + b7) X

[X4,X6] = ¢3 X5
(X4, X7] = 6 X2+ ¢5 X5 + (b7 + ¢3) X¢
[ X4, Xs] = s Xo + (bio + ¢6) Xz + o7 X5 + (bg + cs) Xe + (@11 +2b7 + ¢3) Xy

[XG,XS] - 63X5
(X7, Xs| = fo Xo+ fi X5 + €3 Xe

RELACIONES

R]Z a; = 0,(13 # 0 « F1BB
R;: a; =0 < FE1BB
Ra: X5 central < FE1B



Sucesién Caracteristica ( 4, 3, 1) E1BB - - Pagina 2

JACOBI, NILPOTENCIA Y SC

Gi: brbio® — anbiocs + brbiocs — 2brbiges + arrcses — breses + bres® —
anby fo+anb f24+2b6° fr—ancs f =0

Gy: brbo—annce+brcg—bres—azfy=0

Gs: —(a11b2) + a1 b7 +2b> + asbio—anc3 —aze3 =0



SUCESION CARACTERISTICA ( 4, 3, 1)

ETara 1BC
9/3/1992

LEY DEL ALGEBRA

(X3, X3l = X;
(X1, X4] = X3
[X1,X6] = X;s
[X1,X7] = Xe
[X1, Xs] = X7

Xz, Xs] = a2 Xy +an Xs

[X3, Xa] = b, X5 + by X5
(X3, X7] = bs X2 + b7 X5
(X3, Xs] = bio Xz + (a12 + bs) X3+ bo X5 + (a1y + b7) Xe

[X47X6] = s X+ 3 X5 |
[X4, X7} = c6 Xo+ (bs +c4) Xz +c5 X5+ (b7 + ¢3) Xe

[X4,Xs] = cs Xz + (bio+ce) Xz + (ar2+2bsg +¢cs) Xg + c2 X5 + (bs +¢5) X6 +
(a11 +2br +c3) X5

[ X6, X7] = e2 X2+ €1 X5
(X6, Xs] = €4 Xo+ €2 X3+ €3 X5 + €; X

(X7, Xsl= foXo+tes Xa+ea Xy + f1 Xs + e3 X6 + €1 X7

RELACIONES

Ry: ay=a3=0 « FE1BC
R;: X5 central « E1B



Sucesidn Caracteristica (4, 3, 1) E1BC - - Pigina 2

RELACIONES DE JACOBI

J1:0=0
J2:0=0
J32 0=0
Js: 0=0
J5! 0=0
Je: 0=10
J7Z 0=0

Js: 2a12b1 —ann by +aybr+2b +3b1bg—ancs+bcs=0
Jo: ar2by+a11bs+3bybg +2brbg+bgcs—ancs+brcs—brea=0
Jio: @12br — a1 bg + brbg + arzcs +2bgcs —ancs tezes =0

Ju: 0=0

Jiz: 0=0

J13! 0=0

Jia: 0=0

J15I 0=0

Jig: 0=0

Jiz: 0=0 X
Jig: bg®+bges +anes+breat+brea=0

Jig: —(a1zez) +bgea —caes +2e162=0

Joo: ayzca+2bgcz—ancatesca—aner —2brer—biea=0

Jo1: apbr —anbs+brbg+ajnen +2brey +be2=0

Joz: 2bgca+ca® +caer —annes —byes —2brea —czea =0

Joa: bg? +2bscs+ci® +bger+caey —breg—caea =0

Jaa: 2e —anes+brea—czea =0

Jas : —(bsbg)+b7blo"bec4+a1205+2bscs+c405—auce+bvcs+bsel+
2¢c5e1—bres—breg =0

Jos: —(broca)+3bgcstcacstcsert+boertcseatcaea—bres—bres—cses =0

RELACIONES DE NILPOTENCIA

N1: 3(112+3b8+64+261 =0

N;: 30122+601258+2b82+201204+b864+601261+6bsel+2C461+612“—
2a1162—3b762—6362=0

Na: a12® + 3122 bs + 2 a1z b6 + a1’ cs + arpbsca + 6012’ e + 12a12bge1 +
4bsler+4apcier+2bscaer +3ae> +3bser’ +caer’ —4anarzes -
6a2brea—3a1 bges—4brbges—2a1acaea—bgcaez—ancoez—breser—
2aj1€e1€2—3brejea—czere; =0



Sucesion Caracteristica ( 4, 3, 1) E1BC - - Pégina 3

N4 : (demasiado grande...)
) 3_2 2 2 2_ 2 2 2 2
Ns: a1’ er? + 3abger’ + 2a12bs”€? + ar’caer® + azbgcae” —
2 2
2a11a12°€1e2 — 3ap*brereg — 3anapbse e — 4a12brbge1e3 —
2 2 2
a1z czeye; —ajpbgcaeye; — @y a12cie1 63 —aypbreger e2 +an’ arpex” +
2 2 2 2 __
3anazbres? +2a12b7" €2 + ayrapczer + arabrezer’ =0

RELACIONES DE LA Suc. CARACT. (1)

Syt —(1123 - 30122 bs — 2a;2 bs2 - a122 ca—azbgcs —2a11a12€2 — ayzbres —
2anbge; —anciez —ane e =0

S;: (demasiado grande...)

S3: (demasiado grande...)



SUCESION CARACTERISTICA ( 3, 3, 1, 1)

EtTaprPAa 1
27/2/1992

LEY DEL ALGEBRA
[1'1, 934] = T3
[5'31, 375] = Iy
[931, 1177] = Tg

[331, xs] = T

[z2,24) = 523+ caz6

"‘[wz, Ts) = Co Ty + c3 T3+ C5 T4 + Cr e + caxr
[372, a56] = 1173
[z2,27) = clazzs+ ennzs+ 13 T6

[z2, 28] = c18 T2 + 1723+ c1a T4 + €11 T5 + C16 T6 + C13T7

[z3,25) = ds 23+ dy 76
[553’ 937] = dyo Ts

[z3, ) = dys T2 + dig x5+ dis T + dio 7

[Z4, T5) = e3zy + €223+ ds T4+ €1 6 + dg 7
[934, 5137] = — (dls 3?2) + eg T3 + €7 T¢

[z4, zs] = e12%2 + €11 23 + (dia + €8) T4 + €106 + (d1z + €7) 7



Sucesién Caracteristica ( 3, 3, 1, 1) El - - Pagina 2

[zs5,26] = disz2+ fazs+ es a4 (—diz —2¢€7) z6
[s,27] = — (e1222) + fsxa+ (es + f2) Ta + fae + (—d1z — €7) 77
[5,28) = foza + foxa+ (enn + fs5) za + (dia + 2es + f2) z5 + frae + (€10 + f1) z7

[we, -"37] = g2%3

[z6, 8] = g5 T3+ 924 + g4 T6

[z7,28] = haxo + hox3+ g5 T4+ G225+ b1 T + g4 27

ADJUNTAS
(0000000 0)
0000O0O0O0O
00010000
adj(z1)= 00001000
0000O0O0O0TO
0000O0OT10
00000O0O0OT1
\0 0 0O0O0O0O0 0)
(00000 0 0 0 0
000 0 cg 0 0 ci8
0 0 0 ¢cs cg8 enn cuu ar
. 0 00 0 ¢ 0 c1 ca
adj(z2)= 0000 0 0 0 e
00 0 Cq4 C7 0 C13 Cis
00006400613
\0 000 O0 0 0 0)




Sucesién Caracteristica (3, 3,1 1) El - - Pégina 3

(000000 0 0)
0000 0 0 0 ds
0000 ds 0 0 dy
fie= |0 00000 0 0
adj(z3)=1 6 600 0 0 0 o
0000 d, 0 dyo dis
0000 0 0 0 dy
\00O0OO0OOO 0 0
[0 0 000 O0 O 0\
0 0 0 0 €3 0 —d15 €12
-1 —Cs 0 0 €2 0 €g €11
. 0 0 00 d5 0 0 d14+63
adjiza)=1 o 9 00 0 0 o 0
0 —C4 00 €q 0 €7 €10
0 0 0 0 d4 0 0 d13+67
\ 0 0 000 0 O 0
(0 0 0 0 O 0o - 0 0 \
0 —co 0 —e3 O dys —e2 Jo
0 —cg —ds —e; 0 fa fs fs
) -1 —¢s 0 —ds O €es es + fa en+ fs
adizs)=| o o o o o 0 0 dut2es+fo
0 —¢ —dy —eg 0 —diz—2e; fs fz
0 —c4 0 —dy O 0 —dy3 —er e+ fi
\ 0 0 0 0 0 0 0 0 ),
/0 0 00 0 0 0 0)
0 0 00 —ds 00 O
0 —cn 00 —f, 0 g2 g5
. 0 0 00 —€s5 00 g2
adj(ze)=| o ¢ ¢ o 0 00 0
0 0 00 d13+267 0 0 94
0 0 00 0 00 0
\0 0 00 0 00 0)




Sucesion Caracteristica ( 3, 3, 1, 1) El - - Pagina 4

( 0 0 0 0 0 0 0 O \
0 0 0 d15 €12 0 0 h3
0 —cuy 0 —€g —fs -g92 0 b
. 0 —C11 0 0 —eég — J2 0 0 5
adile)={ o o o o 0 : 0 0 zz
-1 —c3 —dio —er —f4 0 0 mn
0 0 0 0 d13+67 0 0 ga
\ 0 0 0 0 0 0 0 0
[ 0 0 0 0 0 0 0 0\
0 —cis —dis —en2 —fo 0 —hz 0
0 —ci7 —dys —en —fs —gs —hy O
. 0 —c 0 —diu—e —ey; — ~gs —gs 0
adi(es)=| —01: 0 0 —dy —uzesfs— f2 og -‘32 0
0 —cig —dis —€10 —f+ —gs —hy 0
~1 —ci3 —dio —diz—er —e10— fa 0 —g4 0
\ 0 0 0 0 0 0 0 0)




SUCESION CARACTERIsTICA ( 3, 3, 1, 1)

ETAPA 2
27/2/1992

LEY DEL ALGEBRA
[xl, 934] = I3
[171, 335] = T4
(21, 27] = w6

[wh 1‘8] = I7

[2,24) = c523+ cy 6

[£2,75] = cox2 + cs 23+ c5 4 +“§C7 ZTg + Ccq 7
[372, 936] =173

(2, 27) = cluzzs+cnnza+ c1zze

[Z2, 8] = c18 22 + 17 T3 + C14 T4 + €11 T5 + C16 T + C13 T7

[z3,z5] = dsz3 + dy 6

[z3, 28] = disz2 + d1a 23+ di3 %6

[Za,T5) = e3za+ €223+ d5 T4+ €3 T6 + dy T7
[z4, 7] = — (d1s T2) + eg T3 + €76

[z4, 28] = er222 + €11 23+ (d1s + €8) T4 + €10 26 + (d13 + e7) o7

(@5, 26) = disz2 + fazs + (—diz —2e7) w6



Sucesion Caracteristica ( 3, 3, 1, 1) E2 - - Péigina 2

[z5,27] = —(e1222) + fsza+ (es + f2) T4+ faze + (—dia —€7) z7
(x5, 28] = foza+ faza+ (€1 + fs) Ta+ (dia+2es + f2) 5 + frz6 + (€10 + fa) 7

[336, 337] = G273

(6, 28] = g5 %3+ g2 4 + g4 T

[€7,%8) = haza + hoz3+ gs x4 + g2 &5 + hy 76 + ga T7

CONDICIONES DE JACOBI

']1 . —'(Cud4) = 0

Ja:ennds=0
J3: 0=0
Jg:0=0
Js:0=0
Jg: 0=0
Jz:0=0
Jg:0=0

Jo: —(c11dy) =0

Jio: —(cnnds) +enndiz=0
Jin: —(eqdys) =0

Ji2: 2¢4d15=0

Jis: —(c11d15) =0

Jua: enndis =0

Jis:0=0



Sucesion Caracteristica ( 3, 3, 1, 1) E2 - - Pagina 3

Jig: 0=0

Jiz: cadis =0

Jis: —(codis) +dsdis + dizdis =0
Jio: —(esdis) + cazdis —crnez =0

Joo: csdys — cizdis +c11e3 =0

Ja1:0=0
Jag: 0=0
Jaz: 0=0
Joaa:0=0
Joas: 0=0
Jag: €11dy =0

Jar: cacg—csdy+ cr3ds + cads —cadiz—3cser =0

Jog: — (69 C11) +ends—cindiz—crier=0

Jog: 0=0

Jao: cadis =0

Jar: —(csdys) —cr1es =0

Jag i esdys =0

Jaz: —(crdys) —cizezs —dser+ e’ +dyeg+cie2=10

Jaa: cgdys —dsdis —dizdis =0

Jas: csco+crads+crier —csegt+cafo=0

Jasg: —(coc13) +crads+cner—csertezer+cpesteafo=0
Js7: 0=0

Jag: —3di592 =0

Jag: 0=0

Jso: —(cocn1) —cag2=0



Sucesién Caracteristica (3, 3, 1, 1) E2 - - Pégina 4

J41 :
J42 :
J43 H

: 013d15+d4.‘iz =0

ciier—cig9; =0
—(ennds)+endistenner—ciga =0

—2c¢i1diz—2cnh1er+c92=0

: —2endiz—2cner+c492=0

i —(coenn) +ends —endiz—2cner+cag2 =0

: —(coc14) + c1ads —cradistcriez —cuertesfa—czsfotenfa—crga=0
: —2ci4dis —2cn1e12+¢c9g2 =0

: —(01163)—d492=0

: —(dsg2) =0

: —(c13dis) —dsga =0

: —(c13dis) —dsg2 =0

tesdis —dygy =0

R

: —(csdis) —crnes+dsge =0

:ciadys +dgga =0

tenndis =0

: —(Csdls)—61463—d1368"€768+65612—67f2—6192=0
tcudistenenntdsga—ergs =0
teieiz—dizga—e792=0

tenenztdizgaterga=0

i —(cladis) —cnnez—dsgs +2dizga +3e79,=0
teacig—Csdiat+czdizteqdig—crier+cieg —ci94=0

: —(cge13) + cacig + crads — csdiza + ciadizs + cadig —cser + cizer + 2c4€5 +

cafa—cs49s=0

tencis—cndutenfotesgr—cizge+c194=0

J65 .

—(dsdla)+d132+2d4d14+67d15+2d1367+2d468+d4f2—d4g4 =0
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J66:

J67 H
Jes N
Jsg .

J7o:

Jn .

J72 .

J77I
J78 .

Jrg ¢
Jso @
Ja1 :
Js2:
Jss:

J84 H
J85 .
Jsg .

— (ds d13) + dya® +2dydiy —crzes —dser + 2dizer + e7* +3dses + cuern +
d4f2—d494 =0

cigdis —digdis —2dises +e3g —disgs =0

—(c18dis) + digdis +2dises —esga+ disgs =0

—(c1adis) —ds g2+ dizgs +2e79, =0

cscis + cradiz — i€z + claer + cseg —cizeg+ €0 — cags =0

—(cgcrq)tescigtcrads+csegs—crzegs+ e ent+cs f2—cazfaten fa—crga—
Cq40s = 0

ciacig— Cadizt+cruer —cnneo+cnn fatcrga+cags =0

tdsdig+cagdis +2dseg+ds fo —dis fa—dygs =0
Jrg:
Jrs:
Jre:

- (d13 d14)"616 dis—2dise7—2dizeg—4ereg—2d;3 f2—2 €7 f2—€1 gz*‘d4 g5 =0
ds dia—ci14 €3+2 ds eg—dy3 es—e7 eg+cs e12+ds fa—dis fa—er fr—e1 g2—dygs = 0
c1adis +ds g2 +dizga =0

Jerg: =0

—’(017d15)+268f2+f22+011 fo—eags—€w0g2— faga+ f294—ds g5 +dizgs +
2e795 =10

—(coc16) + cr 18+ c17d4 —cgdiz+ crediz+crdig+craer +2ciee7+2c763 —
cserot+cizerotcenterfotceafs—crga—cahi =0
ciacis—ciadig+cuues—crienten fs+cesgatcigga+cragatcesgs—cags +

cnhi =0

2dige; —dize; —crges+3ereg —dsep+dizero+ 3erero+dienn + crerz +
exfo—disfa—cafo—€e1ga—dshy =0

—(cgc17) + csc1s + c17ds + cra ez +2cseg+cuuerntcsfa—ciefa+ s fa+
cfs—csfstearfr—cigs—caha=0

diges —cires+3ereg+esero+cgernterfo—ewofotesfa—diafs —erfs—
Csfg—elgs—d4h2=0

codyy — cgdys — credis + crae3 +2c9eg — cserz+cizern+cg fo—cahz =0
cigdis +diger —dizeg+ereg+ craern+ e g2 —cahs =0

—(diadig)—diser—3dizeg—3erestcisern—2dia fr—2er fa—dsgs—cah3 =0
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J87 :
Jss .

Jsg .

J93 :

c17dis +es’ +cruent+erg+ €092 + €395 —€rgs —csha =0

es?+c1q €122 e fot+ f2’+eun fo—fa g2-t+es ga+ fo gs—ds gs+di3 gs+er gs—cs ha =
0

—(esewn) +eren+cigerz—enfotdiafat+2esfs+ fofa—disfsterfs +
asfo—e1gs—erhy —dyhy —crhy3 =0

terenn—enfo+3desfs+fafstcaafot frga+ fs9a— €295 — fags + fohy —

dshy+dishy+erhy —cghy =0

: —(diag2) tesg92— fag2+29294—c1nh3 =0

: —(disey)—cises+2diye3+3eseg—2diseotcgera—ds e+ dizersterern+

eafz“d15f4'-d4h3 =0

- (dls ell)+C18 ei2—dise12—3eg e12—2€12 f2—2d15 f5—61294—6395+d15 hy—
cohs+dishs+erhs3=0

CONDICIONES DE NILPOTENCIA

Ny

N;):
N3:

Ny:
Ns:
Ng:
N-:
Nsg:

Ng .
NlO

Nll

tenndis=0

co+2ds+2di3+3e7=0

2cods+ds’ +2codiz+4dsdis+dis’ +crdis—cses+3coer+6dser+3dizer+
2ert +djeg—cae1a+2dsf2=0

(demasiado grande ... )
(demasiado grande ... )
(demasiado grande ... )
cis+3diy+3es+ fa+294=10

3cigdia+3di? —cirdis +3cises +6diges+2es? —craerz+cig fo+2dis f2 +

es fa—ci1 fo—2e€1092—f1ga+2c1894+6dis gs+6 €394 +2 f294+ 94> —2d1395—
ergs — c1zhs =0

(demasiado grande ... )

: (demasiado grande ... )

: (demasiado grande ... )

N12 :

(demasiado grande ... )



SUCESION CARACTERISTICA ( 3, 3, 1, 1)

ETaPA 3
27/2/1992

LEY DEL ALGEBRA
[331, -T4] = T3
[931, 505] = T4
[331, 567] = T¢

[331, -TS] = T7

(2, 24) = c5 23+ ¢4 76
[x2,Z5] = cgxa+ cs T3+ c524 + C7 26+ Ca 27
[z2, T7] = a3+ c13Ts

[z2, zs] = c17 23 + c14 T4 + C16 26 + C13 Z7

[z3, 335] = dsz3+dszs

[z3, 8] = diax3+ di3 26

[z4,25] = esza+eaz3+ds 4+ €126+ dg 7
(4, 7] = g 23+ €726

[z4, 28] = €1223 + €11 T3 + (d1a + €8) T4 + €10 26 + (d1z + er) Tr

[z5,z6) = fazs+ (—diz—2e7) z6
[z5, 7] = — (€1222) + fsza + (es + f2) za + faxe + (—dia — er) T7



Sucesién Caracteristica (3, 3, 1, 1) E3 - - Pigina 2

(x5, 28] = foxa+ faza+ (€11 + f5) T4+ (dia + 2es + f2) x5 + frze + (€10 + fa4) Z7

[3«’6, 567] = g2%3

[z6, 28] = gs T3 + g2 24 + ga 76

[z7,28) = haza + ha23+ gs 24 + g2 75 + h1 76 + ga T7

CONDICIONES DE JACOBI

J1:0=0
J: 0=0
J3: 0=0
Jg: 0=0
Js: 0=0
Jg: 0=0
J7:0=0
Jg: 0=0
Jo: 0=0
Jio: 0=0
Ji1:0=0
Ji2: 0=0
Jiz: 0=0
Jiu:0=0
Jis: 0=0
Jig: 0=0
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Jiz: 0=0
Jig: 0=0
Jig: 0=0
J:0=0
Ja1: 0=0
Jag: 0=0
Jaz: 0=0
Joyg: 0=0
Jos: 0=0
Jgg: 0=0

Jor: cacg—csdy+crzdy + cads —cqydiz—3caer =0

Jg: 0=0
Joo: 0=10 i
Jag: 0=0
Ja1: 0=0
Ja2:0=0

Jaz: —(ci1ze3) —dser +er> +dyeg +cgey2=0
J34I 0=0
Jas: csco+crads —caeg+cs fa =0

Jas: —(cociz) +crads —cser +cizer+cieg ey fo=0

J37: 0=0
J38: 0=0
J392 O=O

Jao: “(0492) =0

J41 . —(C4g2) =0
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J66:

: —(cag2) =0
1 c492=0
1 c492=0
1¢492=0

: —(cgcra) +crads —crqdiz—cuer+esfo—cizfa—crga=0

tcggy =10

: —(dsg2) =0
: —(dygs) =0
: —(daga)=0
: —(dsg2) =0
: —(dsg2) =0
:dyg =0
:dyga=0
:dygo =0
:0=0

: —(01463) *d1368—6768+05612—67f2—6192 =0

: (ds—e7) g2=0

i —((diz+e7) g2) =0

: (diz+er) g2 =0

: (—ds+2diz+3e7)g2=0

: —(esdyz) + c13dis+cadiy+coes —cqa 94 =0

: —(cgc13)teada—csdizteisdizteadiy—cserterzer+2ciegtes fr—cags =0
t(es—ca3) g2=0

Jes :

—(d5d13)+d132+2d4d14+2d13€7+2d468+d4f2—d4g4 =O

— (ds di3) + dia® +2dydiy —cr13es —dser + 2dizer + e? + 3dses + caenz +
difa—dsgs=0



Sucesién Caracteristica ( 3,3, 1, 1) E3 - - Pégina 5

Jer:
Jes :
Jeo :
Jro:
Jn:
Jre:
Jrs:
Jza:
J7s:
Jre :
Jop e
Jrs :
Jre:

Jgo .
Js] .

J83!

Jea:
Jss ¢
Jse :
Jgr:
Jas

Jsg .

esgs =0
—(e3g2) =0
(—ds +dis+2e7) g2=0

ciadiz+craer+cseg—cizeg —cy9s =0

—(coc1a) + c1ads + cseg —c1zes+cs fa—cisfao—crga —cags =0

—(c1adiz) + craer+crga+cags =0

dsdiy+2dseg+ds f —diz fr —dags =0

—(diadyy) —2dyser —2dizes —deres —2di3 fa—2er fr—e1 92 —dygs =0
ds d14—c14 €312 d5 eg—dy3 eg—e7 eg+Cs €12+ds fo—dia fa—er fr—e1 ga—dy g5 = 0
(ds + di3) g2 =0

3ergo=0

2esfo+ fol —exga— €092 — faga+ fa9a—dsgs +dizgs +2e795 =0

—(cgcre) + c17dy —cgdiz + crediz + crdis +craeq + 216%; er+2creg —cse0+ 5

cseotcenterfotesfs—crgi—cahy =0
—(cradiy) +craeg+cs g2+ 692 + c1aga +¢cs595 —c1ags = 0

2dy4e; —djzes —ciges + 3e1es —dseo + dizeo+3ereo+doer + crenn +
erfo—disfa—cafo—er1ga—dihy =0

: —(cger)tardstcaes+2cgegteraerotcs fa—cig fat+cra fatcs fs—es fs—

Crgs — Cq hy=0

dises —cirez+3eres+egerotcgennterfo—ewfotesfa—disfs—er fs —
csfo—e1gs—diha=0

codiy+craes+2coes—csez+cizera+cofo—cahs3 =0

diyer —dizeg +ereg+cizea +e1 g2 —caha =0
—(dy3dyg)—dyger—3dizeg—3eregtcrzern—2diz fo—2e7 fr—dsgs—cshy =0
es’+claeiz+e2g2+ €092 +esgs—ergs —csha =0

e’ tcuuennt2es ot fil — fagetesga+ f294—dsgs+diags+ergs—cshs =0

—(egeo) +erenn +cigerz—ewofotduafat2esfat+ fafs—disfs+er fs +
613f9—€195—€7h1 —dyhs—crh3 =0



Sucesion Caracteristica ( 3, 3, 1, 1) E3 - - Pagina 6

Joo: crrera—enfo+3esfs+ fofsteafot frga+ fs9s—e2gs — fags + fahy —
dshy +dizhy+erhy—cgh3 =0

Jor: g2 (—diat+es— fa+2g4)=0

Joz: 2dises+3eses+coerz—dsea+dizeraterern+esfo—diha=0

Jos: —(d14612) ‘368612“2612f2—61294—eags‘cgh3+d13h3+e7h3 =0
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