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= Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental
representation

= Structure constants
= Adjoint representation
= And...
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= Structure constants
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Note that these are the natural generalization of the SU(2) Pauli matrices.
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Note that these are the natural generalization of the SU(2) Pauli matrices.
Indeed, if we were asked to find 3x3 Hermitian matrices the most natural thing is
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Note that these are the natural generalization of the SU(2) Pauli matrices. Indeed, if we were asked 1
to find 3x3 Hermitian matrices the most natural thing is to consider the usual Pauli matrices

decorated by extra zeros. This is basically what these matrices are! For example, it should be now

quite clear how to go on to SU4) etc. How many matrices do you have for SU(4)?
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Note that these are the natural generalization of the SU(2) Pauli matrices. Indeed, if we were asked
to find 3x3 Hermitian matrices the most natural thing is to consider the usual Pauli matrices

decorated by extra zeros. This is basically what these matrices are! For example, it should be now
quite clear how to go on to SUi4) etc. How many matrices do you have for SU(4)?

= SU(3) generators canonically normalized. The fundamental representation
= Structure constants
= Adjoint representation
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Note that these are the natura&generalization of the SU(2) Pauli matrices. Indeed. if we were asked

to find 3x3 Hermitian matrices

e most natural thing is to consider the usual Pauli matrices

decorated by extra zeros. This is basically what these matrices are! For example, it should be now
quite clear how to go on to SU(4) etc. How many matrices do you have for SU(4)?
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Note that these are the natural generalization of the SU(2) Pauli matrices. indeed, if we were asked
to find 3x3 Hermitian matrices the most natural thing is to consider the usual Pauli matrices
decorated by extra zeros. This is basically what these matrices are! For example, it should be now
quite clear how to go on to SU(4) etc. How many matrices do you have for SU(4)?

= SU(3) generators canonically normalized. The fundamental representation
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Note that these are the natural generalization of the SU(2) Pauli matrices. Indeed, if we were asked
to find 3x3 Hermitian matrices the most natural thing is to consider the usual Pauli matrices
decorated by extra zeros. This is basically what these matrices are! For example, it should be now
quite clear how to go on to SU(4) etc. How many matrices do you have for SU(4)?

= SU(3) generators canonically normalized. The fundamental representation I,
Pirsa:ioosrructure constants Page 11/470



R i

ClearAll([A, J, £, Jad]

» Gell-Mann matrices:

(010 0 -I 0) r1 0 0\ 001
A[l] = 100];)42]:[: 0 0|; A[3]=|0 -1 0 ;,xm=[ooo];
.0 0 0 0 0 0, L0 0 0, 100
@ 0 -X 0 0 0) 0 0 0
A[S5]=|0 0 o];x[51=[001;1[1]=oo-1;
LI 0 O 010 L0 0 |

1 1 0 O
_1[9]=—[0 1 0]:
V3 lo o -2
Note that these are the natural generalization of the SU(2) Pauli matrices. Indeed, if we were asked
to find 3x3 Hermitian matrices the most natural thing is to consider the usual Pauli matrices

decorated by extra zeros. This is basically what these matrices are! For example, it should be now
quite clear how to go on to SU(4) etc. How many matrices do you have for SU(4)?

= SU(3) generators canonically normalized. The fundamental representation 1,
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» Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
J[la_] = 2 Ala];

which are normalized to that Tr(J; Js) = % dan. Check:
—

And @@ Flatten@Table ['rr[J[a] .J[b]] == ;-lroneckernelta[a, b]l,
{a, 8}, (b, 8}]

True

The fundamental representation, generated by J, is 3 dimensional
Pirsa: 10090087 Page 14/470
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= Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

which are normalized to that Tr(J; Jp) = '.:IE dan. Check:

Mdﬂrlattenorable['rr[.r[a] J[b]] == ;- KroneckerDelta[a, b],
(2, 8}, {b, 8}]

True

The fundamental representation, generated by J, is 3 dimensional
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= Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
J[a_] = 2 Ala];

which are normalized to that %tJa Jb) = - dap. Check:

1
2

And @@ Flatten@Table ['rr[.r[a] .J[b]] == ; KroneckerDelta[a, b],
(2, 8}, (b, 8}

True

The fundamental representation, generated by J, is 3 dimensional
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= Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

which are normalized to that Tr(Js Jb) = % dan. Check:

Mdarlattenorablc['rr[.]’[a] «J[b]] == ;- KroneckerDelta[a, b],
(2, 8}, (b, 8}]

True

The fundamental representation, generated by J, is 3 dimensional
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= Gell-Mann matrices:
= SU(3) generators canonically normalized. The fundamental representation

Simi}arly to SU{2) we define the SU(S} generators
] = —a[a]
J[a ] = — A[a];
[a_ 2

which are normalized to that Tr(J; Js) = % dan. Check:

And @@ Flatten@Table [Tr[J[a] .J[b]] == ;-lroneckernelta[a, b],
{a, 8}, (b, 3}] I

True

The fundamental representation, generated by J, is 3 dimensional
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» Gell-Mann matrices:

S

U(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
L R

which are normalized to that Tr(J; Js) = % dan. Check:

[

And @@ Flatten@Table |Tr([J[a].J([b]] == i— KroneckerDelta[a, b],

(a, 8), (b, a}]

True
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» Gell-Mann matrices:
= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
L Rl

which are normalized to that Tr(J; Jp ) = % dan. Check:

b

And @@ Flatten@Table |Tr[J[a].J[b]] == = KroneckerDelta[a, b],

{(a, 8}, (b, a}]

True
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» Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

which are normalized to that Tr(J; Jy) = % dan. Check:

1
Andnrlattenorable['rr[a[a].J[b]] == - KroneckerDelta(z, b],
(2, 8}, (b, 8}

True
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« Gell-Mann matrices: 4

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators
J[a ] ! Ala]
a = - ;
L)'= 2 [a

which are normalized to that Tr(J; Js) = % dab. Check:

1
udurlattunonbl-[rr[.r[a] -3[5]] == - KroneckerDelta(a, 5],

(a, 8), (b, a}]

.1
Out{4] True
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» Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
Jla_] = ~ Ala];

which are normalized to that Tr(J; Jp) = - dan. Check:

ra

1
And @@ Flatten@Table [Tr[.]’[a] J[b]] == = KroneckerDelta[a, b],
(2, 8}, (b, 8}]
True

MatrixExp I )’
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= Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
J[a ] = 51[313

which are normalized to that Tr(J; Jp) = % dan. Check:

1
(4] lndnrlattene'rahle['rr[.!{a].J[b]] == i—lroneckerlhlta[a, b],
(2, 8}, (b, 8)]

uti4) True

s
MatrixExp I Z
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» Gell-Mann matrices:

= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
J[a_ ] = 2 Afla];

which are normalized to that Tr(J; Jp) = % dan. Check:

1
ndurlattenorable['rr[a[a] -3[5]] ==  KroneckerDeltal[a, b],
(2, 8}, (b, 8}

True

Radon|
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ell-Mann matrices:
= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators
Jla_] - Ala]
a]=-—Aala];
- 2

which are normalized to that Tr(J, Jb) = % dan. Check:

1
udnrlattenuahh[rr[a[a] -3[5]] == ~ KroneckerDelta[a, b],

{a, 8), {b, s}]

Ouit{4] True

Random|[ ]

0.804729
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= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
J[a_] = ; 1[3];

which are normalized to that Tr(J; Js) = % dan. Check:

And @@ Flatten@Table [Tr[d’[a] .J[b]] == ; KroneckerDelta[a, b],
(2, 8), (b, 8}

Out}4] True

_ 8
MatrixExp I ) Random[] J|
i=l
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= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

which are normalized to that Tr(J; Jp) = é dan. Check:

And @@ Flatten@Table [Tr[.!’[a] J[b]] == ;Rronacknrmlta[a, b],
(2, 8}, (b, 8}

True

uatrix:xp[x ihndo-{] J[3] ]|
=1
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= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

which are normalized to that Tr(J; Jp) = é dan . Check:

murlattontrahlt['rr[a[a] J[b]] == ;Rroncckamlta[a, b],
(2, 8), {b, 8]

True

ex =|uatrimp[1 Za:m“ J[j]]
=

oisa: 10000i3@ fundamental representation, generated by J, is 3 dimensional Pp———
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which are normalized to that Tr(J; Jy) = é dan. Check:

And urlatttnt'rahlt[‘rr[.![a] J[b]] == ; KroneckerDelta[a, b],
(2, 8}, (b, 8}]

True

ex = lut.ri.xlxp[l ihndn-[] J’[j]]
1=1

Out{7] {{0.843659 + 0.0584529 1, 0.370519 + 0.338591i, 0.107612 + 0.1459951i},
{-0.424562 + 0.266638 1, 0.817735-0.00668222 1, 0.00568566 - 0.282636 1},
{-0.182565 + 0.0120191 1, -0.0728916 + 0.272071 1, 0.93787 -0.0871196 1} !
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1
Ila_] = > Alal;

which are normalized to that Tr(J; Js) = é dan. Check:

Mdurlattunt'rahlu[‘rr[.]’[a] .J[b]] == ;-Kroneckarnclta[a, b],
(2, 8}, (b, 8}]

True

e ex =natri:lxp[l zllan&o-[] J[j]] i

=1

Out{8] {{0.693648 + 0.208708 i, 0.296363 - 0.329603 1, 0.418952 + 0.321408 1},
{-0.454714 + 0.107451 1, 0.860143 +0.157793 1, -0.0985289 - 0.0850659 1},
{-0.366881 + 0.34983 i, -0.138941 +0.139574 1, 0.733881 -0.407002 1}}
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1
Jla_] = 2 Ala];

which are normalized to that Tr(J; Jy) = % dan. Check:

-

4 - And @@ Flatten@Table|Tr[J[a].J[b]] == E KroneckerDelta[a, b],

(a, 8}, (b, a}]

hutld )= True

ex =u-tr§:l:p[1 inandm[] J[j]]
i=1

{{0.693648 + 0.208708 i, 0.296363 + 0.329603 1, 0.418952 +0.3214081},
{-0.454714 + 0.107451 i, 0.860143 + 0.157793 1, -0.0985289 + 0.0850659 i},
' -0.366881 + 0.349831, -0.138941 +0.139574 1, 0.733881 - 0.407002 1} }
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= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

which are normalized to that Tr(J; J) = % dan. Check:

—

And @@ Flatten@Table |Tr[J[a] .J[b]] == = KroneckerDelta[a, b],

{a, 8}, (b, s}]

True

aEl= | @X = Hat.rixlxp[l i"mdan{] J[j]]
j=l

[{0.693648 + 0.208708 i, 0.296363 + 0.329603 i, 0.418952 + 0.321408 i},
Plrsa: 10080057 | _0.454714 + 0.107451 i, 0.860143 + 0.157793 i, -0.0985289 + 0.0850659 "1 7"
FT—0 . 3IGERBRY + 0D _ 3349832 1. -0D0.138941 - 0.1309574 2. 0. 733881 - 0. .407002 1 L1
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= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
Jla_] = - Ala];

which are normalized to that Tr(J; Js) = % dan. Check:

-

And @@ Flatten@Table |Tr([J[a] .J[b]] == Elrmuck-rnolta[a, b],

Ka, 8}, (b, a}]

True

a.  ex = lhtrixlxp[l ihﬂdﬂ[] J[3']]
j=1

[{0.693648 + 0.208708 i, 0.296363 - 0.329603 i, 0.418952 + 0.321408 i},
Pirsa: 10030087 _0.454714 + 0.107451 i, 0.860143 + 0.157793 i, -0.0985289 + 0.0850659 "fo370
T . 3I668B81 + 0. 34987 1. —-0.138941 - 0D0.1309574 1. D._. 733881 - 0. .407002 111
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= SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

1
J[a_] = Ella]:

which are normalized to that Tr(J; Jp ) = % dan. Check:

[

And @@ Flatten@Table |Tr[J[a] .J([b]] == = KroneckerDelta[a, b],

{a, 8}, (b, 3}]

True

ex = lhtrixlxp[l inando-[] J’[j]]:
j=1

Matri
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» SU(3) generators canonically normalized. The fundamental representation

Similarly to SU(2) we define the SU(3) generators

which are normalized to that Tr(J; Jp) = % dan. Check:

And ee Flattene@Table|Tr([J[a].J[b]] == ;lroneclternelta[a, b,
{a, 8), (b, s}]
ut{d]= True :J
ex = :utr:i.xnxp[r inandm[] J[j]];
MatrixForm[ex]
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10.693648 + 0.208708 1, 0.296363 - 0.329603 1, 0.418952 + 0.321408 1}
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Jla_] = 3 Ala];

which are normalized to that Tr(J; J») = % dan. Check:

In[4 murlattent'rablt['rr[.l’[a] «J[b]] == -:-Krnneckemlta[a, b],
(2, 8}, (b, 8}

True

ex = mtrixlxp[l zhndo-[] J[j]];
=1

MatrixForm[ex]

0.770183 + 0.2599381 -0.132849 +0.3623161 0.168216 + 0.402532 1
-0.227329 -+ 0.3314291 0.84239 +0.1916411i 0.0816319 +0.292346 1
-0.181328 - 0.380587 1 -0.158531 +0.2821351 0.688861 - 0.492962 1
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The fundamental representation, generated by J, is 3 dimensional
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J[a_] = E Ala]l;

which are normalized to that Tr(J; Jp) = % dap. Check:

And @@ Flatten@Table ['rr[.l'[a] «Jihl] = ;Kroneclternelta[a, b],
(2, 8}, (b, 8)]

True

ex = lhtr:i.xi'.xp[l ihndon[] J’[j]];

i=1

MatrixForm|[ex]

0.770183 + 0.2599381 -0.132849 +0.3623161 0.168216 + 0.402532 1
‘ -0.227329 + 0.3314291 0.84239 +0.191641i 0.0816319 +0.2923461i
-0.181328 + 0.380587 1 -0.158531 + 0.282135i 0.688861 - 0.492962 1
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The fundamental representation, generated by J, is 3 dimensional
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which are normalized to that Tr(J; Jy) = % dat. Check:

Andﬂrlattenc'rable['rr[.l[a] Il = ;-Kroneckemlta[a, b],
(2, 8}, (b, 8]

Hi4) True

ex = lhtr:i.:lxp[l Z.;Randon[] J'[j]];
=1

MatrixForm[ex]

0.770183 + 0.2599381 -0.132849 +0.3623161 0.168216 +0.402532 1
-0.227329 + 0.3314291 0.84239 +0.1916411i 0.0816319 +0.292346 1
. -0.181328 + 0.380587 1 -0.158531 +0.2821351 0.688861 - 0.492962 ¢
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The fundamental representation, generated by J, is 3 dimensional
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Jla_] = 2 Ala];

which are normalized to that Tr(J; Jy) = % dan. Check:

And @@ Flatten@Table ['rr[.l[a] »JIb]] == ;-Eroneckernelta[a, b],
(2, 8}, (b, 8)]

True

ex = lhtr:i.x!xp[l ihado-[] J’[j]];
i=1

MatrixForm[ex]| [

0.770183 + 0.2599381 -0.132849 +-0.3623161 0.168216 +0.402532 1
-0.227329 - 0.331429i 0.84239 +0.191641 i 0.0816319 +0.292346 1
. -0.181328 -+ 0.380587 1 -0.158531 +0.2821351 0.688861 - 0.492962 ¢

Pirsa: 10090087 Page 40/470

The fundamental representation, generated by J, is 3 dimensional




J[a_] = 2 Ala];

which are normalized to that Tr(J; Js) = % dap. Check:

Andnrlatteno'rahle['rr[.l[a] J[b]] == ;Rroneckernelta[a, b],
(2, 8}, (b, 8)]

True

ex = mtrixnxp[l ihndo-[] J[j]];
=1

MatrixForm[ex]
El

0.770183 + 0.2599381 -0.132849 -0.3623161 0.168216 + 0.402532 1
-0.227329 + 0.3314291 0.84239 +0.1916411 0.0816319 -0.292346 1
-0.181328 -+ 0.380587 1 -0.158531 +0.2821351 0.688861 -0.492962 1

Pirsa: 10090087 Page 41/470
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1
And @e FlatteneTable [Tr[J[a] -3[5]] ==  KroneckerDeltal[s, b],

{a, 8), (b, a}]

Outld]= True

ex = Iutrixl:p[t iilandm[] J[j]];
j=l

MatrixForm|[ex]
Det [ex]
H12l//MatrixForm=
0.727204 + 0.236933 1 0.271726 + 0.40374 1 0.206368 + 0.368251 1
-0.447784 -+ 0.269331 1 0.848391 + 0.0542402 1 -0.0425227 +0.0493237 1
-0.186575 + 0.327381 -0.148981 +0.135109 1 0.834516 - 0.34806 1

ke | 1. +5.55112x10° " i

LUt 1.5
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The fundamental representation, generated by J, is 3 dimensional




w_indow _ Hei_p

lndﬂ?latten.'rahle[‘rr[:l[a] -J[b]] == -zl-lroncck-rlhlta[a, b],

(2, 8}, {b, 8}]

True

ex = lutr.i.mp[l ilhndo-[] J’[j]];
i=1

MatrixForm|[ex]
Det @ex

0.727204 + 0.236933 1 0.271726 + 0.40374 1 0.206368 +- 0.368251 i
-0.447784 - 0.269331 1 0.848391 - 0.05424021 -0.0425227 -0.0493237 1
-0.186575 + 0.327381i -0.148981 +0.135109 1 0.834516 - 0.34806 1

outital= | 1. +5.55112x10° 17 i

Pirsa: 10090087 Page 43/470
The fundamental representation, generated by J, is 3 dimensional



R i

And @@ Flatten@Table [Tr[.:l[a] .J[b]] == ;lroneckernelta[a, b},

(a, 8), (b, s}]

Quti{4] True

(14 eleutrimp[l ikﬂlﬂlﬂ[] J[j]]3
j=1

MatrixForm|[ex]
Det@ex
1
0.78633 + 0.0478671 1 0.140687 + 0.438781 i 0.0103725 + 0.408613 1

-0.18361 + 0.4322821 0.877916 - 0.008598181 -0.0920017 - 0.0119954 1
-0.0308264 + 0.397321 -0.105623 +0.07557031i 0.906252 -0.0550104 1

Outttel= | 1. +2.77556 x10° "7 i
Pirsa: 10090087

The fundamental representation, generated by J, is 3 dimensional

Page 44/470
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And @@ Flatten@Table [Tr[J[a] J[b]] == ;- KroneckerDelta[a, b],

{a, 8}, (b, a}]

Dut]4] True

ex = Iut.r:i.xl:p[l imdo-[] J’[j]];
i=1

MatrixForm[ex]
Chop@Det@ex

1S)/MatrixForm

0.78633 + 0.0478671 1 0.140687 + 0.438781 1 0.0103725 + 0.408613 1
-0.18361 + 0.4322821i 0.877916 - 0.008598181 -0.0920017 - 0.0119954 1
. -0.0308264 + 0.397321 -0.105623 +0.07557031 0.906252 -0.0550104 1

outitel= | 1. +2.77556 x10° 7 i

Pirsa: 10090087 Page 45/470
The fundamental representation, generated by J, is 3 dimensional
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And @@ Flatten@Table ['rr[.![a] .J[b]] == ;Kroneckernelta[a, b],

(a, 8), (b, a}]

Outid]= True

ex = Hatrixl.xp[! ikmdo-[] J‘[j]]:

'_j=.l
MatrixForm|[ex]
Chop@Det@ex
I
( 0.652798 + 0.448372 1 0.345252 +0.1612871 0.421774 + 0.222962 1
‘ -0.511005 +0.0622284 i 0.739606 -0.364683 1 0.22631 +0.0614365 1
. -0.325032 - 0.0466213 1 -0.349591 +0.2292651 0.832789 - 0.154489 1
Dut{19] 1. J
PirsaT10090087 Page 46/470 -

The fundamental representation, generated by J, is 3 dimensional
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1
nndeerlattenerahle[r:[a[a].J[b]] == - KroneckerDelta[s, b],

(a, 8), (b, a}]

True

ex = I(atrixl.xp[l illando-[] J[3] ] ;
j=1

MatrixForm|[ex]
RationaChop@Det@ex
i 18}/ MatrixForm=
0.652798 + 0.448372 1 0.345252 +0.1612871 0.421774 + 0.222962 1
-0.511005 +0.0622284 1 0.739606 -0.3646831 0.22631 +0.0614365 1
-0.325032 - 0.0466213 1 -0.349591 +0.2292651 0.832789 - 0.154489 1
| |':.| 'l 1"
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The fundamental representation, generated by J, is 3 dimensional



Mdﬂ?lattcn.l’ablc[‘rr[a‘[a] J[b]] == ;- KroneckerDelta[a, b],

(2, 8}, {b, 8}]

Outf4] True

ex = Iut.r:i.xlxp[t imdn-[] J‘[j]];
jul

MatrixForm|[ex]
Rationalize@lChop@Det@ex

0.652798 - 0.448372 1 0.345252 +0.1612871 0.421774 + 0.222962 1 |
-0.511005 - 0.0622284 1 0.739606 -0.3646831 0.22631 +0.0614365 1
-0.325032 - 0.0466213 1 -0.349591 +~0.2292651 0.832789 - 0.154489 1 |

Out{19] 1.

Pirsa: 10090087 Page 48/470

The fundamental representation, generated by J, is 3 dimensional
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And @@ Flatten@Table ['rr[J[a] J[b]] == ;Kroneckernelta[a, b],

(a, 8), (b, a}]

Outf4]= True

2
[2C ex =Iutr:i.xl.:p[l Zaandn-[] J[j]];
j=.l
MatrixForm|[ex]
Rationalize@Chop@Det@ex
H2 1/ MatnxForme
0.772743 + 0.432092 i 0.184011 + 0.1209271 0.32784 + 0.245363 1

-0.304415-0.0181836 1 0.936995 +0.0107678 1 0.14464 +0.0894704 1
-0.288746 + 0.199481 -0.168B448 +0.2122891 0.77322 -0.453347 1

Pirsa: 10090087 ) ) Page 49/470
The fundamental representation, generated by J, is 3 dimensional
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And @@ Flatten@Table [Tr[J[a] .J[b]] == ;Kroneckernelta[a, b],

{(a, 8), (b, s}]

Outid True

8

ex = lutr:i.xl.:p[t Zkando-[] J[j]] ;
j=1

MatrixForm|[ex]

Rationalize@Chop@Det@ex

l

( 0.772743 + 0.432092 1 0.184011 + 0.120927 1 0.32784 +0.245363 1
-0.304415 -0.01818361 0.936995 +0.01076781 0.14464 +0.0894704 1
-0.288746 + 0.199481 -0.168448 +0.2122891 0.77322 - 0.453347 1

a1 l

2]
Pirsa: 10090087 Page 50/470
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Graphic

| i Ilatrixlxp[l ihﬂdﬂ[] J[i]]i

3=1

MatrixForm|[ex]
Rationalize@Chop@Det@ex
ex. (ex")

0.598158 + 0.276807 1 0.199746 + 0.449618 ¢ 0.270757 + 0.50022 i
-0.602312 - 0.153582 i 0.72754 +0.0456704 i 0.0352866 + 0.284582 1
-0.295046 - 0.303586 1 -0.182238 +0.4396981 0.611905-0.46884 1

Outi2e ({1.-2.77556x10"" i, 1.82146x10'®* + 3.81639x10 " i,
-8.32667x10"'7 - 1.66533x107'% i},
{1.82146x107'° - 6.93889x 10" 1, 1. + 0. i,
-3.46945x10° 17 -1.11022x10 "% 1}, {-8.32667x10"'7 +1.94289x10 6 i,
-3.46945x10°"7 +1.21431x10 "% i, 1. +0. i}}
Pirsa: 10090087 Page 51/470

The fundamental representation, generated by J, is 3 dimensional
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e e

n23]= | X = Ihtr:i.xlxp[l znandﬂ[] J[j]]?
j=1

MatrixForm[ex]
Rationalize@Chop@Det@ex
ex. (ex")

0.598158 + 0.276807 1 0.199746 + 0.449618 1 0.270757 + 0.50022 i
-0.602312 + 0.1535821 0.72754 + 0.0456704 1 0.0352866 «- 0.284582 1
-0.295046 - 0.303586 1 -0.182238 +0.4396981 0.611905-0.46884 :

ougzel- | {{1.-2.77556x10""" i, 1.82146x10 *° + 3.81639x10 " i,

-8.32667x10 "' - 1.66533x10 % 1!,
{1.82146x107'° - 6.93889x10 "7 i, 1. + 0. i,

-3.46945x10°17 - 1.11022x10 % i}, [-8.32667x10"'7 + 1.94289x 107 i,
-3.46945x10 "7 +1.21431x10 "% i, 1. + 0. i}}

Pirsa: 10090087

The fundamental representation, generated by J, is 3 dimensional
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ex = Ilatrixlxp[l iaandm[] J’[j]];
=1

MatrixForm|[ex]
Rationalize@Chop@Det@ex
ex. (ex")

0.598158 + 0.276807 1 0.199746 - 0.449618 1 0.270757 + 0.50022 i
-0.602312 + 0.1535821 0.72754 + 0.0456704 1 0.0352866 + 0.284582 1
-0.295046 - 0.303586 1 -0.182238 +0.4396981 0.611905-0.46884 1

oueel= | {{1.-2.77556x10""" i, 1.82146x107'° + 3.81639x 10" i,
-8.32667x10 " - 1.66533x10 ' i},
{1.82146x107'° - 6.93889x10 " i, 1. + 0. i,
~3.46945x10°Y7 - 1.11022x10 "% 1!, [-8.32667x10"17 +1.94289x10% i,
-3.46945x10 "7 +1.21431x10 " i, 1. + 0. i}}
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The fundamental representation, generated by J, is 3 dimensional
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. o

ex = Hatrix!xp[l iaando-[] J[j]];
i=1

MatrixForm|[ex]

Rationalize@Chop@Det@ex
ex. (ex")

| 0.598158 + 0.276807 1 0.199746 + 0.449618 1 0.270757 + 0.50022 i
| -0.602312 + 0.1535821 0.72754 + 0.0456704 1 0.0352866 - 0.284582 i
. -0.295046 - 0.303586 1 -0.182238 +0.4396981 0.611905-0.46884 1

—

outzsl= | {{1.-2.77556x10"'" i, 1.82146x10™*® + 3.81639x10 "7 i,

-8.32667x10 "7 - 1.66533x10 ' i},
{1.82146x107'° - 6.93889x10 " i, 1. + 0. i,

-3.46945x10°'7 - 1.11022x10 % i}, [-8.32667x10" "7 + 1.94289x10 1% i,
~3.46945x10"" +1.21431x10° "% 4, 1. +0. i} !

Pirsa: 10090087

The fundamental representation, generated by J, is 3 dimensional
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ex = Hatrixlxp[l ihndm[] J[j]];
izl

MatrixForm|[ex]
Rationalize@Chop@Det@ex

|
Rationalize@Chop@ex. (ex")

0.598158 + 0.276807 1 0.199746 + 0.449618 1 0.270757 + 0.50022 1
-0.602312 +0.153582 1 0.72754 +0.0456704 i 0.0352866 + 0.284582 1
-0.295046 + 0.303586 1 -0.182238 +0.4396981 0.611905-0.46884 ¢

-

outizel= | {{1.-2.77556x10""7 i, 1.82146x 10 '® + 3.81639x10 ' i,

-8.32667x10"'7 -1.66533x10° ¢ i},
[1.82146x107'® - 6.93889x10'7 i, 1. +0. i,

-3.46945x10 %7 - 1.11022x10 ' i}, |-8.32667x10"" +1.94289x10 % i,
~3.46945x10°"7 +1.21431x107%% i, 1. +0. i}]
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- I

ex = Ilatrixlxp[l 2“&0-[] J’[j]];
=1

MatrixForm|[ex]
Rationalize@Chop@Det@ex
Rationalize@Chop@ex. (ex")

0.598158 + 0.276807 1 0.199746 - 0.449618 1 0.270757 + 0.50022 i
‘ -0.602312 + 0.1535821 0.72754 + 0.0456704 i 0.0352866 - 0.284582 1
| -0.295046 - 0.303586 1 -0.182238 +0.439698 1 0.611905-0.46884 1

i

bzl | {{1.-2.77556x10""" i, 1.82146x10 ' + 3.81639x10 " i,

-8.32667x10 ' -1.66533x10 % i},
{1.82146x107"° - 6.93889x 107" 1, 1. + 0. i,

-3.46945x10° 17 -1.11022x10 %1}, [-8.32667x10" 17 +1.94289x10°6 i,
-3.46945x10°" +1.21431x10 " i, 1. + 0. i}}

| % I
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The fundamental representation, generated by J, is 3 dimensional




ex = Ilatr:i.x!xp[l ihndu-[] J’[j]]:
=1

MatrixForm|[ex]
Rationalize@Chop@Det@ex
Rationalize@Chop@ex. (ex")

Lel=Ar T BT e =
1__:" W I O . |

0.749323 + 0.2442531 0.282721 +0.22788i 0.290222 +0.403444 1
-0.51371 +0.157371i 0.791728 -0.0482481 0.237631 + 0.160337 1
. -0.218596 -+ 0.205933 1 -0.35148 +0.3397661 0.786143 -0.22981

ousol | {{1.-1.38778x10°" i,
4.16334x10'7 -2.77556 <107 i, 2.77556 x10°'7 -5.55112x10'7 i},
{4.16334x107"7 +5.55112x10 "7 i, 1. - 6.93889x10 " i,
0.-1.38778x10** i}, {2.77556x107'" +5.55112x10°*" i,
0.+1.249x107"% 4, 1. -2.77556x10""" i}|

Pirsa: 10090087 Page 57/470
The fundamental representation, generated by J, is 3 dimensional
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e T e

True

ex = Hatrix!:p[l inanda-[] J[j]];
P

MatrixForm|[ex]
Rationalize@Chop@Det@ex
Rationalize@Chop@ ex. (ex")|

0.749323 + 0.2442531 0.282721 +0.227881 0.290222 +0.403444 1
-0.51371 +0.157371 1 0.791728 -0.0482481 0.237631 +0.160337 i
-0.218596 - 0.205933 1 -0.35148 - 0.3397661 0.786143-0.22981

({1.-1.38778x10°"" i,
4.16334x10%7 - 2.77556 x10°*7 i, 2.77556 x10°'7 - 5.55112x10°'7 1},
[4.16334x10° +5.55112x10*" 1, 1. -6.93889x10 % i,

Pirsa; 10090087 Page 58/470

0.-1.38778x10%4i}, {2.77556 x10°'" +5.55112x10°'7 i,
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