These are the Mathematica solutions for the paper:
“Permutation-type solutions to the Yang-Baxter and other n-simplex equations” by J. Hietarinta.
computations by Dara O Shayda

dara@lossofgenerality.com

<< Notation~

This formulation is incomprehensible and | guessed how it
works:

In order to write the n-simplex equations in terms of A and B let us further define (in

analogue with (2))

. AP fi=K,, j = Kp for some a, 3,
A - _: _Lx.' 1 £ 1 M 11
(Ar..) { &7,  otherwise, D
B;, ifi=K,, for some a,
(Brr.kn)i = ' ,u (12)
0, otherwise,
so that
N
(Rier i )iy = L 0hn, eyt Br ot (13)
p=1 '

where now the v summation runs from 1 to N.
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Notation[ Ri_,j_ = makeA[A, {i_, j_}, 3] ]
Notation[ Ri_,j .« = makeA[A, {i_, j_, k_}, 6] ]

Notation[ Ri .j ,x,n. = makeA[A, {i_, j_, k_,h_}, 10] ]

makeMatrix[dim_, a_] := Array[Subscript[a, #1, #2] &, dim]
(» makeA generates the A matrices In Hietarinta paper =)
makeA[A_, list_, n_] := Module[{res, i, j, Kk},

res = ConstantArray[-1, {n, n}];

Table[1f[MemberQ[list, 1] != True, res [[iI]][[J]1] = KroneckerDeltali, j];
res [[J1]1[[1]]1 = KroneckerDelta[j, 111, {i, 1, n}, {J, 1, n}];

Table[k = 1; Table[

If[res[[IisSt[[i1]110[J1] = -1, res[[Nist[[d1]111[0J1] = ALLIII[[K]I]l: k=k+1];,
{J,1,n}1, {i, 1, Length[list]}];
res

4-simplex

In[30]:=

A = makeMatrix[{4, 4}, a];
A // MatrixForm

Out[31]//MatrixForm=
a1 ai 2 4z 3 aia
Az, 1 A2 Az 3 a4
dz 1 az,2 4z 3 as4
Ag,1 4,2 34,3 34,4

Make the R matrices:
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In[32]

R1,2’3’4 // Matr

Out[32]//MatrixForm:

a;1 a;»2 ag 3 a34 0 0 0 0 0O

a1 Az az s az4 00 0 0O0O0

as,1 asz 2 ag sz as,4 00 0 0 0O

Qg 1 QAa,2 Q4,3 Q44 00O0OO0OO0OO

100000
010000
001000
000100

0
0
0
0
0
0

000010

000O0O01

// MatrixForm

In[33]

Ri,5,6,7

Out[33]//MatrixForm:

aig 1 00O ai 2 a3 ai 4 00O

0
0
0

azvl 00O 32’2 a2,3 82’4 00O
as 1 00O az 2 az 3 as 4 00O

ag, 1 00O Ag 2 A4, 3 Ag 4 00O

0

1
0

In[34]

R2.5.8.9 // MatrixForm

Out[34]//MatrixForm:

0 ai 1 00 ai 2 00 ai, 3 ajg 4 0

0 as 1 00 az 2 00 dz 3 a4 0

0 as 1 00 as 2 00 asz 3 as 4 0
0 ag 1 00 ag, 2 00 Ag, 3 A4, 4 0

In[35]

Rs.6.8.10 // MatrixForm

Out[35]//MatrixForm:

00 aig 1 00 ai 2 0 ai 3 0 ai 4

00 as 1 00 as 2 0 az 3 0 as 4

00 as 1 00 as 2 0 as 3 0 as 4

00 ag 1 00 ag, 2 0 aa, 3 0 ag, 4
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In[36]:=

R4,7.0,10 // MatrixForm

Out[36]//MatrixForm=

In[37]:=

100 O OO O O O 0
010 O OO O O O 0
001 0 OO O O O 0
00O a1 00 a2 0 ay 3 ai 4
000 O 10 O O O 0
000 O 01 O O O 0
00O a1 00 as 2 0 dz 3 a2 4
000 O OO O 1 O 0
00O as 1 00 as 2 0 asz 3 as 4
00O ag 1 00 ayg, 2 0 Ag, 3 A4, 4

Too large set of equations of 3rd degree to printout:

(R1,2,3,4-R1,5,6,7-R2,5,8,0-R3,6,8,10-R4,7,9,10 - R4,7,9,10-R3,6,8,10-R2,5,8,9-R1,5,6,7-R1,2,3,4) //
MatrixForm

Out[37]//MatrixForm=

In[38]

In[39]:=

Out[40]=

In[41]:=

out[41]=

0

-dj,1d1,24az1
-ag,382,183,1-a1,1 (81,2831 +a1,38z,183,2)
-81,483,184,1-82,1 (81,384,1+81,483184,3) —Q1,1 (81,2841 +81,483,1 84 2+382 1 (ag,3 a4y,

ay1-a% ,-a;1814ay:2
83,1 -8z 183 1-82 182383 1-81,1 (a2 2a3,1+8z 148z 38a3,2)
Q4,1 -82 184,182 483 184 1-82 1 (Az,384,1+82483184,3) —81,1 (A2, 284, 1+82 483184 2+821 (
-a3 ,-ap1831833-a1,1 (83,183 2+az1a32a33)

-83,184,1-83,183,484,1-82 1 (83,3841 +83,183,484,3) —a1,1 (83,284,1+83,183484,2+3az1 (a3

—aj 1 -a31841844-821 (84,1843+831843844) -81,1 (A4,1842+831842844+821 (3s2

sol = Solve[

R1,2.3,4-R1,5,6,7-R2,5,8,9-R3,6,8,10-R4,7,9,10 - R4,7,9,10-R3,6,8,10-R2,5,8,9-R1,5,6,7-R1,2,3,4 ==
ConstantArray[0, {10, 10}], Flatten[A]l];

sol2 = DeleteDuplicates[sol];
Length[sol2]

793

Note the variables for the solutions:

Flatten[A]

{a1,1, @1,2, 41,3, 1,4, 82,1, 82,2, 82,3, 82,4, 83,1, 83,2, 83,3, 83,4, 84,1, 84,2, 84,3, 84,4}



| see none of thes solutions or even hint from Hietaina paper:

In[43]:=

Table[ A /. sol2[[i]] // MatrixForm, {i, 1, Length[sol2]}]

as 1
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- == 0 0 0
as, 2
*35, 2+83,1 84,2-83,1 83,2 A4, z+a§, 284,3 a4,2-a3,2 As,2 0 0
{ aj , (-1+ay 3) az 2 (-l+as3)
as, 2 (-1+as,3) !
asz1 as, 2 - 0
4,2
asz, 1 34,2 ag, 2
] . a a &
as. 2 4,2 4,3 as»
_ 81 0 0 0
as, 2
-ag,1d4,2+a3,2 A4,3 as, 2 0 0
as, 2 ds, 3 as,3
(-1+a3,2) as,3 !
as 1 a2 — 0
4,2
as, 1 d4,2 Q4,2-34,2 A4,3
. . a a . . .
as, 2 4.2 43 (-1+az,2) as,3
as, 2-a3,1a4,2-33,2 A4,3 0 0 0
(-1+ag,2) a4,2
_ az 1 a4,2 a4, 2-a3,2 A4, 2 0 0
az 2 (-1+ag,3) as,2 (-l+ags)
a3 2 (-1l+ayg,3) !
as, 1 as, 2 Py 0
4,2
as, 1d4,2 a4, 2
. . a a A,
as. 2 4,2 4,3 as.2
as, 1-az12as3,1
) . ) 0 0 0 as 1
az 1 (-l+as 2) T as, 0 0 0
a1 (-1+as,2)
a EEe— 0 0 (-1+az,1) as,2
2,1 as 1 a1 7613 . 0 0
as 1 ! '
a3, 1 a3, 2 T m 0 83.1785,183,2
a1 3.1 as,2 (-1+az,1) as,2
as,1ag,2 az,1a3,2-a3,1a4,2 ag, 2
—= a —_— - —= 0 0 0 a
as 2 4.2 az 1 as,2 as 2 4,4
as 1
s 0 0 0 1y,
82 a 0 0 0
(-1+az,1) ag,2 2,2
a S el TSl 0 0
2.1 as,1 a1 a2 O 0
as, 1-agz,1as,2 ’ ’
as 1 as 2 — as s 0 0 ass asa
(-1+az 1) as 2 l-as 4
0 0 0 (-1+ap,1) as,2 (-1+ag 4) 0 0 0 a3,;
as, 1 (-1+as,2)
l-a; 2
1-a; ,
=10 0 0 ai. 0 0 0 w, 22 0 0
0 0 azs O as,3 asz s asa4
1-a
0 0 0 ass 0 0 0 a, 0 0 o s

as, 3
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1l-a
. 1,2 aj » 0 0 - 0 0 0 aj 1 0 0 0
2,2
az,1 az2 azs O 0 a2 33 0
0 ap» o |, : L , 0 0 las g |
_a .
0 0 ass O 0o o ™ o -
2,2
0 0 0 ag, 4 0 0 0 as 4 0 0 0 ag 4
ai. 0 0 0 ai, 0 0 0O a2 00 0
1-
0 az 2 0 0 0 as 2 0 0 az 1 a?zil 0 0
0 0 as 3 0 ) 0 0 az 3 as 4 | 0 0 as 3 0 )
l-ag 3 l-az 4
. . 1-
0 0 aa, 3 a3 0 0 0 2 5 0 0 a3 aa4,3
3,3
ai 1 adi 2 0 0 a1 0 0 0
1- 1-
0 ~* 0 o0 az: — > 0 0
ap 1 ! ag, 1
0 as, 3 0 ’ 0 0 az 3 asa
l-a 1-a
0 0 a3 43 0 0 0 4
’ as 3 as, 3
(-1+az,1) as 4
a;; a;., O 0 aza 0 0 0
1-
aal'z 0 0 az 1 - Z“ asz 3 a4
1,1 3,4
0 0 a a ’ (-1+az,3) as,4 ’
3,3 ) ?; 4 0 0 Ny a3‘ 4
-as, 4 )
0 0 0 as, 3 0 0 0 az,4-A2,4 A3, 4
(-1+az 3) as,4
a1 0 0 0 a1 0 0 0
0 ag,2-a3,2 34,2 0 O 0 _ ag, 2 0 0
as, 2 (-l+as,s) as, 3
-1 y -1 1
0 as - az, 2 (-1+a43) 0 0 as - (-1+a3,2) as,3 0
! ag, 2 ! a4, 2
ag, 2 As,2-A4,2 Q4,3
0 a a - = 0 a a ey
4,2 4,3 a2 4,2 4,3 (~1+a3,2) as.3
(-1+ay,2) as,2 (-1+as,3)
(-1l+az 2) a4,2 ar, 2 0 0 a1 0 0 0
, 1-
0 A4,2-A3,2 A4,2 0 0 as, 2 0 0
as, 2 (-1+as,3) as, 3
0 as » as, 2 ({;1+34.3) 0 ' 0 az > a3 asa
4,2 1-
2 2 0 0 0 s
0 as, 2 as, 3 - 83,3
! ! az 2
ag,1-dz,12a3,1
l;al 2 ai 0 0 az 1 (-1+as 2)
2,2 az 1 (-1+az 2)
0 a, 0O 0 1 oo 0 0
0 0 azs 0 as 1 as, 2 - :i 1 as, 4
l-as 3 '
0 0 a4, K 0 0 0 az 1 (-1+az 4)

as, 1
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- == 0 0 0
as, 2
-l+a a
a 1 (-1+a,1) as,2 0 0
! as 1
as, 1-ag,1as,2 ’
a a s T TS e 0
31 3.2 (-l+az,1) as,2
az 14,2 a —ai 2+a2 1 a%, 2+a3, 1 d4,2-a3,1 33,2 84,2 a2
ag, 2 42 (-1+az,1) a3, as, 2
as, 1-a2,1a3,1
s Ta s TSt 0 0 0 l-a;,
az 1 (-1+az 2) a2122 a2
as 1 (-1+a .
az 1 Rk E LS <a3 I 5.2) 0 0 0 az 2 0 0
' ’ 1-az, ’
831 0 a : 0
a3y 1 a3, 2 - as, 1 0 3,2 az 2
0 0 0 as, 4 0 0 0 ag, 4
-1l+a a,
(-1+a1,2) as 3 a; » 0 0
as, 2 a1 0 0 0
0 - ez 0 0 0 az, 0 O
as 3 ,
) l-az 2 )
-l+a a, .
0 as » ( a?; 22) 4,3 0 0 as 2 - 0
0 a a A4,2-84,2 34,3 0 0 0 ag, 4
4.2 43 (-1+as2) as,3
a1,3-a1,2a1,3 ai, 3
ay 2 (-l+az 3) a2 a3 0 az, 3 ai, 2 ai, 3 0
a -1l+a -1l+a a;
0 1,2 (-1+az 3) a, 3 0 0 (-1+a1,2) az 3 a, 3 0
ai, s ' , a3 ' ’
ai 3 ay,3-a1,34a2,3
a2 (-1+ay,2) az,3
0 0 aa, 4 0 0 0 ag, 4
(-1+az1) ag,3
l-a . - et T
a1 0 0 0 w19 0 0 e c 0 0
2,2
1—a3,2 1*a2.3
0 as 5 0 0 az 1 Az 2 0 0 az 1 as s az 3 0
0 az 2 4as 3 0 0 0 a3, 3 0 0 as 3 0
l-as s
__n 1-a
0 0 0 ag 4 0 0 ag, 3 P 0 0 as 3 . 4,3
3,3
(-1+ap,1) az,3 (-1+as,4) 0 0 0
ai 1 0 0 0 (-1+az,3) az,4
Az,4-3a2,332,4
l-azs a — a a
0 2 az 3 0 2.1 a3 (-1l+ag 4) 2.3 2.4
' L 71 ’
0 azz O 0 0 a“(ai”"“) as 4
2,4
0 0 0 ag, 4 0 0 0 X

az s

7
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(-1+a1,2) as,3

ap 2 0 0 ap 1 0 0 0
-1l+ag, 2 ! !
1-a, 3
1-a !
0 3,2 0 0 0 2.5 as 3 0
= "o o o |
a
0 as 2 Az 3 as 4 3.3 .
—a4,3
1-a
0 0 0 3,4 0 0 g, 3 P
as, 3
a1,3-a1,2a1,3
P P a2 a3 0 ag1 O 0 0
az 4
a -l+a _ =2
0 1,2 (-1+az,3) a, 3 0 0 aa.s as 3 as 4
a3 ! 1 :
) (-1+az,3) as,4
ai s 0 0 ST Ta s TR as 4
0 0 o 0 iy ,
a; -a. a;
0 0 a2 (-1+as,3) 0 0 0 S2aTm2a T84
gz ————— (-1+az,3) as,4
ai, 3
ai, 3
a1 0 0 0 T s a2 a3 0
Az, 4-A2,3a2,4
—_— a a (-1+a1,2) Az 3
a3 (-1+ag 4) 2.3 2.4 0 P az 3 0
1+az 4) o
a -1+ y
0 0 2,3 (a 3,4 as 4 0 0 aj,3-ai 3 a3 0
2,4 (-1+a1,2) a2 3
az 4
0 0 0 v 0 0 a (-1+a1,2) az,3 (-1+as 3)
23 4.3 a3 (-l+az s)
ai, 3 -a1,3az,4+32,33a3,4 ai,3az 4
- _— ai 3 —_—
az 3 az,3a3,4 az 3
az, 4
0 s az, s az, 4
3,4
-1l+a a: ’
0 0 ( 2,3) 83,4 as 4
az 4 !
ap 4-82 4 a
0 0 0 2,4-82,4 83,4
(-1+az,3) as 4
a3 faﬁ, 3+a1,382,4-a1,382,3 a2,4+a§, 3834 a a3 az 4
az 3 a3 3 (-1+ag 4) L3 az 3
Az, 4-A2,3a24
0 ot Tacs et a a
az,3 (-1+as, 4) 2.3 2.4
a ~1+a !
0 0 2,3 ( 3,4) as 4
az 4 !
a;
0 0 0 -2l
az 3
ai, 3-ai,2 a3 ai, 3 az 4
. . . a a . .
a2 (-l+azs) 1.2 L3 az s
a2 (-l+az 3)
0 . 23 as 4
1,3
0 0 _ di,3 a1, 2dz3-a1,3a24
ai, 2 ai1,2az3
a,
0 0 0 -2l

az s
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dp,3-a1,3a2,4-32,383,4 _ ai, 3az4 a a1, 3az4
(-1+az,3) az,4 az 3 (-l+ag 4) L3 az s
Az,4-3a2,33a2,4
0 et Taev Tat a a
az, 3 (-l+ag 4) 2.3 2.4
a (-1+a !
0 0 82,3 (-1+33,4) as 4
az 4 !
a
0 0 0 -2
az 3
ai s ai,zaza
s 1,2 1,3 2 5
0 (-1+a3,2) az 3 a a4 -83,1 0 0 0
a3 2.3 ' 17&3'164'2 -ag, 2 0 0
0 0 ai 3-ai 3 az s ,a% 3+a1, 2 a%, 3+a1,382,4-81,382,382,4 as 1 1 0 0 ’
(-1+a1,2) az,3 (*1+a;2) a3 3 az a4 2 as2 1 ag 4
0 0 0 -2l
az s
a
L 0 0 0
-as; 1 0 0 0 3.2
a3 ,-az 1 a4, 2+a3,1 a3 2 & (-1+a3 ,) a
_1:a 3,2-83,1 84,2+83,1 83,2 As,2 3,2) 84,2
a 1 21 0 . s 0 0
' as 1 3,2 ,
, as.2 ,
a3, 1 1 0 0 a3' 1 ag, 2 - 2, 0
az,1a42 a4,2 1 -a2 as,1842 a 0 _ %2
as, 2 4,2 as, 2
as 1 as 1
_ %1 0 0 0 - == 0 0 0
as, 2 az, 2
a
0 _ %2 0 0 0 -2 0 0
az 1 as, 1
asz 1 (-l+as ) ! a1 (-1l+as ) 0 !
431 832 0 az 1 as2 T ma
as 1a4,2 as 2 as, 1 a4,2 Az, 2-az,1d4,2 as, 1 as, 2 a a%, ,-a3,1 84,2+83,1 83,2 4,2 B as, 2
as 2 4 as 2 ag 1 (-1+ag 2) as » 4,2 a3 , as, 2
as 1
_ 281 a
oo 0 0 s, 0 0 0
a as, 2
3,2
0 - a O 0 a2 (-1+az,1) as,2 O 0
| 1
’ as i
-1 ’ . ’
as1 Ao 81 (-1+83.2) as 4 a a as1-as 1832
as, 2 3,1 3,2 (-1+az 1) a3,z
as, 2-a3,2 a3, 4
as, 1 (-l+as 2) 0 0 0 0
as, 2-as,1 44,2
T 0 0 0 (-1+az,2) as, 2
as 2
(-1+ap.1) as.2 as,18s,2 (-1+a3,2) a4,2 0 0
az 1 as 1 0 0 as 2 as 2
' ! as, 2 !
as 1-a3 1 & - =
as, 1 as, 2 P I 3.1 83,2 a2 0
' ' (-1+az,1) as,2 a - a ' a
3,1 84,2 4,2
0 0 1 0 —_ as 2 0 _ %
as, 2 as, 2
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(-1+az,1) as,3

0 1 0 0 a s 0 0 0
a2 '
0 - as, 3 0 0 az 1 - :4% 0 0
(-1+a32) 24,3 ) ' as, )
0 83,2 as,2 0 0 0 B a:z 0
Ag,2-34,2 A4,3
0 82 s Caan ) |ass-agiags agp ags LN
(*l‘ri:;zz) as, 3 ar» 0 0
' ai 1 0 0 0
ag, 2 i
0 “a. O 0 1 0 0 0
0 0 _ Q43 0 ' as 1 1 -as; 1 0 '
2.2 as (Leaea) az 1842 as2 l-az1842 -85
0 s, ass 42;47343
as,2-2 ,-23,1 84,2 _ 81 0 0 0
(-1+az2) a4,2 0 0 0 as, 2
3142 2 0 0 as - (-1+a3,2) as,2 0 0
(-1+as,2) as,2 as, 2 ' as1
L a 3
as 1 as 2 % 0 as 1 as, 2 - az: 0
az, 1 as,2 ag, 2 ag, 1 as,2 _ az, 1 s, 2 a3 2-83 ,-83,1 a4,2
as, 2 a4,2 as,2 - as, 2 as, 2 as,2 (-1+ag,2) a2 a1 (-1+ag 2)
2219 0 0 Y2 a4,, 0 0 i g g 182 2,, 0 0
az 2 az 2 az 2 az 2
dz 1 QAz 2 0 0 , 0 as 2 0 0 , az 1 Az 2 0 0 , 0 az 2 0 0
0 0O 0 O 0 0O 0 O 0 1 0 O 0 1 0 O
0 0 0 g, 4 0 0 0 ag 4 0 0 0 aa, 4 0 0 0 aa, 4
az; 0 0 O s o o9 0 a;1 0 0 0 Laz 2.0 0
0 o o 222 0 0 0 O 2. Oh
0 af)‘ 2 0 0 , a2, 1 a2 0 0 , 0 0 a3, 3 0 , 0 a2, 2 0 0 ,
0 0O 0 1 l-ass 0 0 0 1
0 0 0 asg4 0 0 0 ass 0 0 a3 Tass 0 0 0 asq4
ag 1 8 8 8 ai, 0 0 O taiog o0 0 P2, 0 0
2,2 2,2
0 0 ag3 asa |- 0 az,2 1 0 , dz 1 4z 2 1 0 , 0 a», 1 0 ,
e 0 0 0 0 O 0 0 0 O 0 0 0
0 0 0 7 0 0 0 &, 0 0 0 asq 0 0 0 asq
_ % 0 0 0
-as, 1 0 0 0 432
-1+ap 1) az 2
-l+ap 1 as 1 ( 2.1 . 0 0
az' ! as1 0 0 y ’ o a a a. y
3,1-43,1 3,2
a1 10 1 W2 e, O
0 0 0 ag, 4 0 0 0 ag,2-az1 83,2

ag 1 (-1+ag 2)
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as, 1
", 0 0 g ao 8 8 o0 0 o0
0o - :3‘2 0 0 2,2 Lo, 0 ay» 0 0
31 , %, , 1a ,
a a a1 (lasz) 082 -, 33,4 0 as» azaSzZ 0
3,1 3,2 T . az, 2 (-1+as 4) v
X 0 O 0 = - =7 0 O 0 as 4
0 0 0 as, 4 -1l+as2
00 0 0 o 1 0 0 o1 0 o0
1a, 0 0 0 a2 O 0 0as, 0 O
1—a3,2
0 as, 1;33.2 0 ) 0 as, 2 - as, 4 ) 0 as» 1-az2 0 )
2,2 Lias ) az 2
0 0 0 ass 0 0o o ezl 0 0 0 asg
’ -1l+ag, 2 ’
a3, 0 0 O 21 g ¢ 0 0 0 0
1,1 222 a1
1 0 O 0 a1 ass O 0 1 0 O 0
0 0 as 3 0 i 1 ' 0 0 az 3 as 4 )
0 0 as 3 12 0 0 ; 33,4 0 0 0 1-as4
' as.3 0 0 0 Az 2 —Qap 2a3,4 a3
T i g o0 0 aa; 0 0 0O
az 2 az 2 0 O O
a1 az, O 0 a1 az, O 0 42,2 .
0 0 azsz O ' 0 1 0 ' 0 - 0 ’
1 az 2 :
0 0 0 s 0 0 0 as. 0 0 0 azq4
a1 0 0 0 ai 1 1 0 0 ai 1 1 0 0 a1 1 0 0
1 0 0 0 0O O O 0 0O O O 0 0 0 0 0
0 O a3 3 0 ’ 0 O a3’ 3 O ’ 0 0 a3’ 3 a3’ 4 1 0 0 a3 3 0 ’
0 0 0 asq 0 0 agg 22 0 0 0 Y% 0 0 0 asq4
, , as, 3 as 3 '
1-as > 1-a3 > 1l-a;»2
- aig 2 0 0 @ ai 2 0 0 P ai 2 0 0
0 asz 2 0 0 0 as 2 0 0 0 as 2 0 0
o L as 4 | 9 0 as 0 o o L oo |
2,2 2,2
0 0 a 0 o o -
2,2-82,23834 ass 0 0 0 aza4
-as, 1 0 0 0 -as, 1 0 0 0 “az 1 O 0 0
1 0 O 0 1 0 O 0 1' 0 0 0
as 1 1 as, 3 0 f as 1 1 az 3 4as 4 ’ as 1 1 az 3 0 ’
0 0 a5 22 0 0 o 1% 0 0 0 ag4
! as 3 as, 3
R T 0 1
-as, 1 0 0 0 a2 % 0 0 0
as 1 ’2""?1 0 0 az 1 Az 1612,3 0 0 ay, azs O
: ) -ay, ) - )
as: 1 0 1 0 0 == 0 0 o ™ o0
0 0 0 ass o o o -t 0 0 0 ass
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L 0 o0 o0
az 2
0 as 2 0 0 ,
0 0 as 3 0
0 0 0 ag, 4
a1 0 0 0
1 0 1 0
0 0 az 3 as 4 f
0 0 0 %
asz 3
ai 1 0 0 0
0 as 2 0 0
0 0O 0 0 |
0 0 1 ass
ai 1 0 0 0
a1 1;T21'1 0 0
0 0 0 O
0 0 1 g 4
0O O 0 0
1 as 2 0 0
0 0 az 3 as 4 f
0 0 0o %
as, 3
l—alvz
2., alv 2 0 0
0 as 2 1 az 4 ,
0 0O 0 1
0 0 0 -az 4
as, 1-az 1231 0
a1 (-1+ag 2)
-1+
a1 a1 (a3 133.2)
as, 1 as, 2
0 0
az 1-az 1431 0
az 1 (-l+asg 2)
as 1 az 1 (;31163.2)
as, 1 as, 2
0 0

a1 0 O 0 a;,1 0 0 0
1 0 1 0 0 0 1 0
0 0 a3z O ' 0 0 azsz O
0 0 ayg —ee 0 0 0 aus

’ as, 3 '
0 0 0 ai 1
B ag, 2 0 0 O
as, 3
0 ag, | 1@s2as 0 | 0
: ag, 2
Qg 2-84,2 34,3

0 ay2 as,3 (-l+as o) as s 0

Lo s 200

0 a» 0 O 0 ai‘jz 0

0 0 0 1 | " |

0 0 0 a4y4 0 0 ay 5 1-as 3

! as, 3

a11 a2 0 O a0 0 0
0 1-ap,» 0 0 ar 1 1-az. 0 0

ag, 1 ’ Y a1.1

O 0 0 0 o 0 0 1
0 0 1 a4 0 0 0 as 4

SRR,
az » 0 az2 1 azg
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