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vastaesimerkki.nb

Vastaesimerkki SO(4):ssa

Infl]:= M= {
{0, 0, Cos[a], Sinla]},
{0, 0, sin[a], -Cos[a]},
{Cos[a], Sin[a], 0, 0},
{8in[a], -Cos[a], 0, 0}
}i

In[2]:= FullSimplify[Det[M]]
Simplify[M.Transpose[M]] // MatrixForm

Outf2]= 1

Qut[3]//MatrixForm=

1 0 0 0y
01 0 0 }
0 0 1 OJ
0 0 0 1
In{6]:= (% M on SO (4) alkio )
a="Pi;

M // MatrixForm

Out{7]//MatrixForm=

0 0 -1 0
(o 0 0 1}
L—IO o oJ

0 1 0 o

(* MEdritellsadn sadnnédllinen alkio joka kommutoi M:n kanssa *)

In[8]:= = {
{Cos[x], sin[r], 0, 0},
{-8in[r], Cos[r], 0, 0},
{0, 0, Cos[s], Sin[s]},
{0, 0, -8in[s], Cos[s]}
}i

In[%8]):= t // MatrixForm

out[9]//MatrixForm=

Coslr] Sin[r] 0 0

-8in[r] Cos[r] 0 0 )I
0 0 Cos[s] Sin[s] |
0 0 -8in[s] Cos[s] J

Infl2]:= r=Pi~-Pi/ 4;
s= Pi/4-Pi+2Pi;
t // MatrixForm

Cut[14]//MatrixForm= =
/ 1 1 Y 4
{ - b= O | %
| NES 2 0 }
S 0 o |
E 2 NE :
0 o -t - |
? 73
|



vastaesimerkki.nb

In[15]:= FullSimplify[t.M-M.t] /. {r-» a-d, 8- d-a} // MatrixForm

|-
Outl15]//MatrixForm= s J o
(00 0 0 = Es -
0 0 ¢ 0
0 0 0 0
V0 0 0 0

Vastaesimerkki SO(5):ssa

Infl6]:= M= {
{0, 0, Cos[a], Sin[a], 0},
{0, 0, sin[a], ~Cos[a], 0},
{Cos[a], sin[a], 0, 0, 0},
{sin[a], -Cos[a], 0, 0, 0},
{0, 0, 0, 0, 1}
}i

Inf17]:= FullSimplify[Det [M]]
Simplify[M.Transpose[M]] // MatrixForm

out{17]= 1

Out[18]//MatrixForm=
1 0 0 0

o O oo
OO O e
O QO
O OO
[ B e o S o)

In[19]:= (%* M on SO (4) alkio «)
a=Pi;
M // MatrixForm

Out[20]//MatrixForm=
0 0 -1 0 0
( 0 0 0 1 O)
-1 0 0 0 O
L c 1 0 0 0
0 0 0 0 17

(* Md&ritellddn s#énndllinen alkio joka kommutoi M:n kanssa *)

In(29]:= t = {
{Cos[r], sin{r], 0, 0, 0},
{-8in[r], Cos[r], 0, 0, 0},
{0, 0, Cos[s], sin[s], 0},
{0, 0, -8in[s], Cos[s], 0},
{0, 0, 0, 0, 1}
}:

t // MatrixForm

-~

Out{30]//MatrixForm=

[~ 0 ¢ 0}
i 2 A2 :
| 1 1 o IS} ol
L= NG - \/,5 9] U i E
i e !
1 1 oo
0 - - = 0
E 0 V2 V2 %
| 0 0 e
i F <2 i
Vo0 o 0 O 1) e £4 ¢
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Hess4.nb

In[12):= E1 // MatrixForm Inlid3]:=
E2 // MatrixForm Norm[Comm[El, E2] - E4]
E3 // MatrixForm Norm[Comm[E1l, E3]]
B4 // MatrixForm Norm[Comm[El, E4]]
E5 // MatrixForm Norm[Comm[El, E5] - E6]
E6 // MatrixForm Norm[Comm[El, E6]]
Norm[Comm[E2, E3] - E5]
Out[12]//MatrixForm= Norm[Comm[EZ2, E41]
0 1 0 0 Norm[Comm[E2, E5]]
(o 0 0 o] Norm[Comm[E2, E6]]
10 0 0 o Norm[Comm[E3, E4] +E6]
Lo o0 o OJ Norm[Comm[E3, E5]]
Norm[Comm[E3, E6] ]
4 . - Norm[Comm[E4, E5]]
Out[43]//M§trolxz;orrg ) Norm[C [E5, E6]]
(0 01 0] out{143]=
Lo 0 0 ol 0
00 0 0 o o
outf144]= by 307F =k
Out[14]//MatrixForm= 0
{0 0 0 Ow
6 090 0 Out{145]=
0 0 0 1J 0
0 0 0 0
Out[l46]=
Out[15]//MatrixForm= 0
5/O 0 1 OE
0 0 0 0 Outfi47]=
tO 0 0 0 0
0 0 0 0
out[148]=
Oout[16]//MatrixForm= 0
0 0 0 0
00 01 ] Out [149]=
0 0 0 OJ 0
0 0 0 0
Outf{l50]=
Out[17]//MatrixForm= 0
0 0 0 1
0 000 ] Out(151]=
0 0 ¢ O} 0
0 0 0 0
Out[152]=
Infl18]:= Comm[A _, B_] :=A.B-B.A 0
Out{153]=
0
Cut[154]=
s}
Cut[155}=
G
Out[156)=
G

—
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