(A=Table[afli, j1, {i, 2}, {j, 2}1) // MatrixForm

(a[l, 1] a[l, 2] )
a[2, 1] a[2, 2]

(B=Table[b[i, j1, {i, 2}, {j, 2}1) // MatrixForm

(b[l, 1] b1, 2] )
b2, 1] b[2, 2]

ArrayFl atten[Quter [Times, A, B]] // MatrixForm

a[l, 11 b1 ] afl, 11b[1, 21 ajfl, 21b[1, 1] ajfl, 21b[l1, 2]
a[ 11 b2, 1} a[l, 11b[2, 2] a[l, 21b[2, 1] a[l, 2]Db[2, 2]
a[2, 1] b1 ] a2, 11b[1, 2] a[2, 21b[1, 1] a[2, 21 b[1, 2]

a2, 1] [2, 1] af2, 11b[2, 2] af2, 21 b[2, 1] a2, 21b[2, 2]

Unpr ot ect [NonComut ativeMultiply];

A *x B _ := ArrayFlatten[CQuter [Ti nes, A, Bll;

AxxB // Matri xForm
afl, 11bf1, 11 af1, 17b[1, 27 ajfl, 21b[1, 17 afl1, 21b[l, 2]
a[l, 11b[2, 1] afl, 11b[2, 2] a[l, 2]b[2, 1] a[l, 2]b[2, 2]
a[2, 11b[1, 1] a[2, 1]1b[1, 2] a[2, 2]b[1, 1] a[2, 2] b[1, 2]
a[2, 11 b2, 1] a[2, 11 b[2, 2] a[2, 2] b[2, 1] a[2, 2]b[2, 2]

. 10 101 10 -1 110
Matri xForm /e ({Id, sl, s2, s3} = {(0 1), E (1 O)' E (I 0 ) E (0 _1)}]
{(1 0) [o 2 0 -2 20 }

01/’ 1 i ! 1
> 0 > 0 0 -5

b[x_, y_1 := X.y-y.X;
Matri xForm /@ {b[sl, s2], b[s2, s3], b[s3, sl1l]}

{ J

1
[H=4 [— |d**ld—Sl**Sl—SZ**SZ—S3**S3]] // MatrixForm
4

> 0
i
0 T2

0

i
E 0

0

1

2
1
)
2

N |

0 0 0 O
0 2 -20
0 -2 2 0
0 0 0 O

Matri xForm /@ {b[H, ld*xsl+slx*x1d], b[H |dx*x*s2+s2xx1d], b[H |d**xs3+s3%x1d]}

00O0O 00O0O 00O0O
{OOOO 00O00O OOOO}
00O0OO0O|'"|]OOOO|"|0OO0O0O
00O00O 00O00O 00O0O

(H2=2H) // MatrixForm

0 0 0 O
0 4 -40
0 -4 4 0
0 0 0 O

Ei gensyst em[H2]
{{(8, 0, o, 0}, ({0, -1, 1, 0}, {O, O, O, 13, (O, 1, 1, O}, {1, O, O, O}}}
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Mat ri xForm /@ Ei gensyst em[H4]

J

-2 01 0 OO

1 0 -21 0 01
0 -1 00 O
0

0

-110

10

0 0
-1 0 0 00 1

0 0 0 0O
0 0 0 0O
-10 0 10
0 01 0O
0 1 0 0O
0 0 0 0O
0 0 0 0O
0 0 0 0O
0 0 0 0O
0 0 0 01
1 0 1 10
0 1 0 0O
0 0 0 0O
0 0 0 0O

0
0

0
1

-1 0 0 0 100

0
0
0
0
0
0

-1

0 0 0 00 O

0 O

-1 00 O

0 0 0 00 O
0 0 001 O

-1

-1
0

-1
0

0 0 0 10 O

1

0 O

01 0 00 O
0 0 0 00 O
0 0 0 00 O
0 01 00 O
1 1 0 01 1
0 0 0 100

1
0
0

1
0

0 0 0 00 O

12

Time this took: about 30 minutes.



