> #A MAPLE program for computing $\widehat{\bigtriangleup}_1$
> G:={1,a,b,c,d,h}; # the symmetric group of degree 3, where a”3=1,
> b~2=1, c=ab, d=a"2, and h=a"2b
G:={1,a,b,¢,d, h}
> v:=z->if z=1 then 1 elif z=a then a elif z=b then b elif z=c
then c
> elif z=d then d elif z=h then h elif z=-1 then 1 elif z=-a then
a elif
> z=-b then b elif z=-c then c elif z=-d then d elif z=-h then
h end if;
> # define the absolute values of the elements of G and -G

vi=2z —

ifz =1thenl
elifz = athena
elifz = bthend
elifz = cthenc
elifz = dthend
elifz = hthenh
elifz = —1thenl

elifz = —athena
elifz = —bthenbd
elifz = —cthenc

elifz = —dthend
elifz = —hthenh

end if
> i:=z->if z=1 then 1 elif z=a then d elif z=b then b elif z=c
then c
> elif z=d then a elif z=h then h elif z=-1 then -1 elif z=-a then
-d
> elif z=-b then -b elif z=-c then -c elif z=-d then -a elif z=-h
then
> -h end if; # define the inverse on G and -G

=2z —

ifz = 1thenl
elifz = athend
elifz = bthenb
elifz = cthenc
elifz = dthena
elifz = hthenh
elifz = —1then — 1
elifz = —athen — d
elifz = —bthen — b
elifz = —cthen — ¢
elifz = —dthen —a
elifz = —hthen — h
end if



> m:=(x,y)->piecewise(x=1 and y=1,1,x=1 and y=a,a,x=1 and y=b,b,x=1
indy=c,c,x=l and y=d,d,x=1 and y=h,h,x=a and y=1,a,x=a and y=a,d,x=a
indy=b,c,x=a and y=c,h,x=a and y=d,1,x=a and y=h,b,x=b and y=1,b,x=b
indy=a,h,x=b and y=b,1,x=b and y=c,d,x=b and y=d,c,x=b and y=h,a,x=c
indy=1,c,x=c and y=a,b,x=c and y=b,a,x=c and y=c,1,x=c and y=d,h,x=c
indy=h,d,x=d and y=1,d,x=d and y=a,1,x=d and y=b,h,x=d and y=c,b,x=d
indy=d,a,x=d and y=h,c,x=h and y=1,h,x=h and y=a,c,x=h and y=b,d,x=h
indy=c,a,x=h and y=d,b,x=h and y=h,1); # define the multiplication
>

m = (z, y) — plecewise(z =landy=1,1,z=1and y=a, a,z =1 and y = b, b,
r=landy=c,c,x=1landy=d,d,r=1landy=h, h,z=aand y =1, a,
r=candy=a,d,x=aandy=b,c,xr=aandy=c, h,x=aand y=d, 1,
r=acandy=h,b,xr=bandy=1,bx=band y=a, h,r=band y =0, 1,
r=bandy=c,d,r=bandy=d,c,r=bandy=h,a,zr=candy=1, ¢,
r=candy=a,b,r=candy=b,a,x=cand y=c, 1, x =cand y =d, h,
r=candy=h,d,xr=dandy=1,d,xr=dandy=a,l,xr=dand y=0, h,
r=dandy=c¢,br=dandy=d,a,xr=dand y=h,c,z=hand y =1, h,
r=handy=a,c,r=handy=b,d,x=handy=c,a,z=hand y=4d, b,
x=handy=h,1)

> mu:=(x,y)->if member(x,G) and member(y,G) then m(x,y) elif

> member (-x,G) and member(-y,G) then m(v(x),v(y)) else -m(v(x),v(y))

end
> 1if; # define the multiplication on G and -G

p=(z, y) —
if member(z, G) and member(y, G) thenm(z, y)
elifmember(—z, G) and member(—y, G) thenm(v(z), v(y))
else — m(v(z), v(y))
end if
> thetal:=x_1->if x_1=1 then 0 elif x_1=a then -e_2-beta elif x_1=b
> then 0 elif x_1=c then -e_2-beta elif x_1=d then e_2-beta elif
x_1=h
> then e_2-beta end if; # define a map from G to
> {0,-e_2-beta,e_2+beta,e_2-beta,-e_2+beta}



0l :=z_1 —
ifz_1 = 1then0
elifr_ 1 =athen —e 2 — 0

elifz_1 = bthenO
elifr_1 =cthen —e_2 — 3

elifr_1 = dthene_2 — 3
elifz_1 = hthene_2 — 3

end if
> theta2:=(x_1,x_2)->if x_1=d and thetal(x_2)=e_2-beta then e_2
elif
> x_1=c and thetal(x_2)=e_2-beta then -e_2 elif x_1=a and
> thetal(x_2)=-e_2-beta then -e_2 elif x_1=h and thetal(x_2)=-e_2-beta
> then e_2 else O end if; # define a map from G"2 to {0,e_2,-e_2}

02 :=(x_1,2.2) —

ifr 1 =dand 01(z_2) = e_.2 — Sthene_2
elifr 1 =cand 01(z_2) = e¢_2 — fthen —¢_2
elifz_1 =a and 01(z_2) = —e_2 — Sthen —e_2
elifr_1 =h and 01(z_2) = —e_2 — fthene_2

else(
end if
theta3:=(x_1,x_2,x_3)->if x_1=a and theta2(x_2,x_3)=e_2 then
-e_l-alpha elif x_1=c and theta2(x_2,x_3)=e_2 then e_1l+alpha
1if
x_1=d and theta2(x_2,x_3)=e_2 then e_l-alpha elif x_1=h and
theta2(x_2,x_3)=e_2 then -e_l+alpha elif x_1=a and
theta2(x_2,x_3)=-e_2 then e_l+alpha elif x_1=c and
theta2(x_2,x_3)=-e_2 then -e_l-alpha elif x_1=d and
theta2(x_2,x_3)=-e_2 then -e_l+alpha elif x_1=h and
theta2(x_2,x_3)=-e_2 then e_l-alpha else O end if; # define a
map from
> G°3 to {0,-e_l-alpha,e_l+alpha,e_l-alpha,-e_l+alpha}

VVVVVVG0DVYV

03 :=(z_-1, 2.2, 2.8) =

ifr 1 =aand 62(z_2, z_3) = e_.2then —e_1 — &
elifz_ 1 =cand 02(z_2, x_.3) = e_.2thene_! + «
elifz_1 =d and 62(z_2, £_8) = e_2thene_l — «

( =e2then —e 1 +
= —e2thene ! +«
=—ec2then —e_1 —
= —e_2then —e_1 +
= —e_2thene_! —«

elifz_1 = h and 62(z_2, z_8

elifz 1 =a and 02(x_2, .8

elifz_1 =cand 02(2_2, 2_3

elifz_1 =d and 02(z_2, z_3
(

—_ — O~  —

elifxr_1 = h and 02(z_2, z_8

else(
end if
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1

thetad:=(x_1,x_2,x_3,x_4)->if x_1=a and theta3(x_2,x_3,x_4)=e_l+alpha
then e_1 elif x_1=h and theta3(x_2,x_3,x_4)=e_l+alpha then e_1

if
x_1=c and theta3(x_2,x_3,x_4)=e_1l-alpha then e_1 elif x_1=d and
theta3(x_2,x_3,x_4)=e_l-alpha then e_1 elif x_1=a and
theta3(x_2,x_3,x_4)=-e_l-alpha then -e_1 elif x_1=h and
theta3(x_2,x_3,x_4)=-e_l-alpha then -e_1 elif x_1=c and
theta3(x_2,x_3,x_4)=-e_1l+alpha then -e_1 elif x_1=d and
theta3(x_2,x_3,x_4)=-e_l+alpha then -e_1 else O end if;
vthetad:=(x_1,x_2,x_3,x_4)->if x_1=a and theta3(x_2,x_3,x_4)=e_l+alpha
then 1 elif x_1=h and theta3(x_2,x_3,x_4)=e_l+alpha then 1 elif

1=c

and theta3(x_2,x_3,x_ 4) =e_l-alpha then 1 elif x_1=d and

theta3(x_2,x_3,x_4)=e_l-alpha then 1 elif x_1=a and

theta3(x_2,x_3,x_4)=-e_l-alpha then -1 elif x_1=h and

theta3(x_2,x_3,x_4)=-e_l-alpha then -1 elif x_1=c and

theta3(x_2,x_3,x_4)=-e_1l+alpha then -1 elif x_1=d and

theta3(x_2,x_3,x_4)=-e_l+alpha then -1 else O end if; # define
map

from G*4 to {0,1,-1}

04 :=(z_1,z.2, 2.8, 2_4) —
ifr 1 =aand 03(z_2, 2.8, x_4)=e_1 +athene_1
elifr_ 1 =h and 63(z_2, 2.3, 2_4) = e_1 + athene_I
elifzr 1 =cand 03(z_2, 2.3, z_4) =e_1 — athene_1
elifr 1 =dand 03(z_2, .8, ©_4) = e.1 — athene_{
elifzr_ 1 =aand 03(z_2, 2.3, 2.4) = —e_1 — athen — e_1
( )
)
)

—e_1 —athen —e_1
—e_1 +athen —e_1
—e_1 + athen — e_1

elifxr_1 = h and 03(z_2, x_3, z_4
elifz_1 = cand 63(z_2, .3, z_4
elifz_1 =d and 03(z-2, .3, z_4
else(
end if
vthetad == (z_1, .2, .3, x_4) —
ifr 1 =aand 03(z_2, 2.3, x_4) = e_-1 + athenl
elifr 1 =hand 03(z_2, 2.3, 24) =e_1 + athenl
elifz_1 =cand 03(2z_2, .3, x_4) = e_1 —athenl
elifr 1 =dand 03(z_2, 2.8, z_4) =e_1 —athenl
elifz_ 1 =a and 03(x_2, 2.3, x_4) = —e_1 — athen — 1
( )
)
)

elifr_1 = h and 03(z_2, z_3, z_4 —e_l —athen —1
elifz_1 = c and 63 —e_1 +athen —1
elifz_1 = d and 63 —e_1 +athen —1

else(
end if

r 2, 2.8, x4
2, x.83, 54

(
(



> cmu:=(x_1,x_2,x_3)->mu(mu(i(v(x_3)),i(v(x_2))),i(v(x_1))); #
define a

> continued multiplication which will be used in the definition
of the

> delta4d

emu = (21, 2.2, .3) = uw(p(i(v(z-3)), i(v(z_-2))), i(v(z-1)))

> cmu(a,c,-d);

b
> deltad:=(x_1,x_2,x_3)—>
> -vthetad (v(x_1),v(x_2),v(x_3),cmu(v(x_1),v(x_2),v(x_3)))+vthetad(v(x_2
> ), v(x_3),cmu(v(x_1),v(x_2),v(x_3)),v(x_1))-vthetad (v(x_3) ,cmu(v(x_1) ,v
> (x_2),v(x_3)),v(x_1),v(x_2))+vthetad (cmu(v(x_1) ,v(x_2),v(x_3)),v(x_1),
> v(x_2),v(x_3)); # define the delta-operator from H"4(G) to H"3(G)

04 = (z_1, -2, ©_8) — —vthetad(v(z_1), v(z_2), v(z_-3), cmu(v(z_1), v(z_-2), v(z_3)))
+ vthetad(v(z_2), v(z-3), ecmu(v(z_1), v(z_2), v(z_3)), v(z_1))
— vthetad(v(z_8), cmu(v(z_-1), v(z_2), v(z_3)), v(z_1), v(x_2))
+ vthetad(cmu(v(z_1), v(z_2), v(z-8)), v(z_1), v(z_2), v(z_3))
> deltad4(-a,d,h); # for test
-2
A4:={A,c,d,H}; # the terms of beta
A ={A H,c, d}
> B4:={a,b,c,d,h}; # the terms of alphabeta other than 1
B4 :={a, b, ¢, d, h}
> C4:={A,C,d,h}; # the terms of alpha
Cl:={A, C,d, h}

\

mcarp:=proc ()

local Z,U0,k,x,y;

if nargs=0 then

z:={};

elif nargs=1 then
Z:=args[1];

else Z:=args[1];

for k from 2 to nargs do
U:={};

for x in Z do

for y in args([k] do

U:= U union {[op(x),yl};
od;

od;

Z:=U;
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od;
fi;
return Z;

end:
mcarp(A4,B4,C4); # define the cartesian product of A4, B4 and
4

QVvV vV V V V

([A, a, A], [A, a, C), [A, a, d], [A, a, ], [A, b, A], [A, b, C], [A, b, d], [A b, b, [A, ¢, A],

A ¢, C), [A, ¢ d, [A, e hl, [A d, Al [A, d, C], [A, d, d], [A, d, ], [A, &, Al
A, h, C, [A, h, d], [A, h, k], [H, a, A, [H, a, C], [H, a, d], [H, a, h], [H b, A,
H,b,C, [H, b, d), [H,b, b, [H, e, Al [H, ¢ C, [H, ¢ d, [H, c b, [H d, A
H,d, C), [H, d,d), [H,d b, [H, h, A, [H, &, C), [H, h,d, [H, h, b, [ a, A,

¢, ¢, d] [c, ¢, h], [¢, d, A], [c, d, C], [¢, d, d], [¢, d, h], [c, h, A], [¢, h, C], [c, h, d],

¢, h, b, [d, a, A, [d, a, C], [d, a, d], [d, a, k], [d, b, 4], [d, b, C], [d, b, d], [d, b, R],

d, ¢, A], [d, ¢, C], [d, ¢, d], [d, ¢, hl], [d, d, A], [d, d, C], [d, d, d], [d, d, hl], [d, h, A],

d, h, Cl, [d, h, d], [d, h, h]}

cond:=i->op(i,mcarp(A4,B4,C4));f:=z->if z=a then a elif z=b then

[
[
[
[
[e, a ] [e, a, d], [c, a, h], [c, b, 4], [¢, b, C], [¢, b, d], [¢, b, h], [¢c, ¢, A], [¢, ¢, C],
[c,
[c,
[
[

>
b
> elif z=c then c elif z=d then d elif z=h then h elif z=A then

-a elif

> z=B then -b elif z=C then -c elif z=D then -d elif z=H then -h

end if;

> # take the i-th term of mcarp(A4,B4,C4)

> find:=i->deltad(v(f(op(1l,cond(i)))),v(f(op(2,cond(i)))),v(f(op(3,cond
> (i))))); # take the value of delta-operator on the i-th term

of

> mcarp(A4,B4,C4)

conj :=1i — op(i, mcarp(A4, B4, C4))

f=z—
ifz = athena
elifz = bthenb
elifz = cthenc
elifz = dthend
elifz = hthenh
elifz = Athen —a
elifz = Bthen — b
elifz = C'then — ¢
elifz = Dthen —d
elifz = Hthen — h
end if
fing =1 — 64(v(f(op(1, cond(7)))), v(f(op(2, cond(7)))), v(f(op(3, cond(i)))))
> con4(54);op(1,cond(54));f(op(3,cond(54))) ;deltad(f(op(l,cond(54))),1(
> op(2,cond(54))),f(op(3,cond(54))));find(54);find(1); # for test



=e_1 then -e_2-beta elif x_1=c and
e_1 then -e_2-beta elif x_1=d and

e_1 then e_2-beta elif x_1=a and
=-e_1 then e_2+beta elif x_1=c and
=-e_1 then e_2+beta elif x_1=d and
=-e_1 then -e_2+beta elif x_1=h and
=-e_1 then -e_2+beta else 0 end if; #

—c
2
2
0
> add(fin4(t),t=1..80); # take the value of delta-operator on
> beta\tensor alphabeta\tensor alpha
0
> thetab:=(x_1,x_2,x_3,x_4,x_5)->if x_1=a and
> thetad4(x_2,x_3,x_4,x_5)
> thetad4(x_2,x_3,x_4,x_5)=
> theta4(x_2,x_3,x_4,x_5)=e_1 then e_2-beta elif x_1=h and
> thetad4(x_2,x_3,x_4,x_5)=
> thetad4(x_2,x_3,x_4,x_5)=
> thetad4(x_2,x_3,x_4,x_5)
> thetad4(x_2,x_3,x_4,x_5)
> thetad4(x_2,x_3,x_4,x_5)
define a

> map from G5 to {0,-e_2-beta,e_2+beta,e_2-beta,-e_2+beta}

05:=(z_-1,x.2, 2.8, x4, x.5) =

ifr 1 =aand 04(z_2, 2.8, x4, 2.5) =e_1then —e 2 — [
elifr 1 =cand 04(x_2, 2.8, x4, x.5) =e_1then —e_ 2 — 3
e_1thene 2 —

elifx_ 1 =dand 04(x_2, .3, x4, x.5) =
elifr 1 =hand 04(z_2, .3, v 4, x_5)
elifz_1 = a and 04
elifz_1 = c and 04

2,2 8, x_4,x.5

( )
(22,28, 2 4,2.5)=

elifr 1 =dand 04(z_2, .8, z_4, x_5)
elifx_ 1 =h and 04(z_2, 2.8, 24, x_5) =
else0
end if
> theta6:=(x_1,x_2,x_3,x_4,x_5,
> thetab(x_2,x_3,x_4,x_5,x_6)=e_2
> thetab(x_2,x_3,x_4,x_5,x_6)=e_2
> thetab(x_2,x_3,x_4,x_5,x_6)=e_2
> thetab(x_2,x_3,x_4,x_5,x_6)=e_2
> thetab(x_2,x_3,x_4,x_5,x_6)=-e_2-beta
> thetab(x_2,x_3,x_4,x_5,x_6)=-e_2-beta
> thetab(x_2,x_3,x_4,x_5,x_6)=-e_2+beta
> thetab(x_2,x_3,x_4,x_5,x_6)=—e_2+beta
#
> define a map from G"6 to {0,-e_2,e_2}

e_1thene 2 -0
—e_1thene 2+

—e_1thene_2 + 8

—e_Ithen —e 2+

—e_Ithen —e 2+ 0

then
then
then
then

x_6)->if x_1=a and

+beta then e_2 elif x_1=h and
+beta then -e_2 elif x_1=c and
-beta then -e_2 elif x_1=d and
-beta then e_2 elif x_1=a and

-e_2 elif x_1=h and
e_2 elif x_1=c and
e_2 elif x_1=d and
-e_2 else 0 end if;



06:=(z_1,2.2, 2.8, x4,x.5,2.6) —

ifr 1 =aand 05(z_2, 2.3, x4, 2.5, x.6)=e_2+ Sthene 2
elifr 1 =hand 65(z_2, 2.3, x4, x5, x_6) = e_2 + Sthen —e_2
elifz 1 =cand 05(z_-2, 2.8, 24, x5, 2.6) = e_2 — Bthen —¢_2
elifzr 1 =dand 05(z_2, 2.3, 24, x5, 2.6) =e_2 — Bthene_2
elifr_ 1 =aand 05(z_-2, 2.8, 24, x5, ©.6) = —e_2 — Jthen — ¢_2
elifxr 1 =hand 05(z 2,23, 2 4,25, x.6)=—e_2 — Sthene 2
elifr 1 =cand 05(z_2, 2.3, x4, x5, 2.6) = —e_2 + Sthene_2
elifzr_ 1 =dand 65(z-2, 2.3, 24, 2.5, 2.6) = —e_2 + Sthen —¢_2

else(
end if
> theta7:=(x_1,x_2,x_3,x_4,x_5,x_6,x_7)->if x_1=a and
> theta6(x_2,x_3,x_4,x_5,x_6,x_7)=e_2 then -e_l-alpha elif x_1=c

indthetaG(x_Q,x_3,x_4,x_5,x_6,x_7)=e_2 then e_l+alpha elif x_1=d
indthetaG(x_Q,x_3,x_4,x_5,x_6,x_7)=e_2 then e_l-alpha elif x_1=h
indtheta6(x_2,x_3,x_4,x_5,x_6,x_7)=e_2 then -e_l+alpha elif x_1=a
indthetaG(x_Q,x_3,x_4,x_5,x_6,x_7)=—e_2 then e_l+alpha elif x_1=c
indthetaG(x_Q,x_3,x_4,x_5,x_6,x_7)=—e_2 then -e_l-alpha elif x_1=d
indthetaG(x_Q,x_3,X_4,x_5,x_6,x_7)=—e_2 then -e_l+alpha elif x_1=h
;ndthetaG(x_Q,x_3,x_4,x_5,x_6,x_7)=—e_2 then e_l-alpha else O end
if;difine a map from G°7 to

> {0,-e_1-alpha,e_l+alpha,e_l-alpha,-e_1+alpha}

07 :=(z_1,22, 2.8, x4, x5, 2.6, x.7)—

ifr 1 =aand 66(z_2, 2_3, 24, 2.5, 2.6, 2.7) =e_2then —e_l —«
elifz 1 =cand 06(z-2, 2.8, x4, x5, 2.6, z.7) = e.2thene_1 + «
elifzr 1 =dand 06(z_2, 2.3, x4, x5, 2.6, x.7) =e_2thene 1 — «
elifzr_ 1 =hand 06(z_2, .3, x4, x5, .6, 2.7) = e_2then —e_1 +
elifr 1 =aand 06(z_2, .3,z 4, x5, .6, x.7) = —e_2thene 1 + «
elifzr 1 =cand 06(z_2, 2.8, x4, x5, .6, x.7) = —e_2then —e_1 — «
elifzr_ 1 =dand 06(z-2, 2.3, x4, x5, 2.6, x.7) = —e_2then —e_1 + «
elifxr 1 =hand 06(z_ 2, z.3, 2 4,25, x.6,2.7)=—e_2thene | —«

else0
end if

(
(



x_8)->if x_1=a and

> theta8:=(x_1,x_ s
, e_l+alpha then e_1 elif x_1=h

> theta7(x_2,x_
and
> theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=e_l+alpha then e_1 elif x_1=c
and
> theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=e_l-alpha then e_1 elif x_1=d
and
> theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=e_l-alpha then e_1 elif x_1=a
and
> theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_l-alpha then -e_1 elif
x_1=h
> and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_l-alpha then -e_1
elif
> x_1=c and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_l+alpha then
-e_1
> elif x_1=d and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_l+alpha
then

-e_1 else 0 end if; v2theta8:=(x_1,x_

x_1=a and theta7(x_2,x_3,x_4,x_5,x_6,
elif

x_1=h and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=e_l+alpha then
elif

x_1=c and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=e_l-alpha then
elif

x_1=d and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=e_l-alpha then
elif

x_1=a and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_l-alpha then
-1 elif
> x_1=h and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_l-alpha then
-1 elif
> x_1=c and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_1l+alpha then
-1 elif
> x_1=d and theta7(x_2,x_3,x_4,x_5,x_6,x_7,x_8)=-e_1l+alpha then
-1 else
> 0 end if;

XN

5,x_6,x_7
x_7,x_8)=

2,x_3,x_4,x_5,x_6,x_7,x_8)->if
X_7,x_8)=e_1l+alpha then

VEVEYVEYVEYV YV

08 :=(z_1,z2, 2.8,z 4,x 5, 2.6,z.7 2.8)—
ifr 1 =aand 07(z_2, 2.8, x4, 2.5, 2.6, 2.7, ©.8) = e_1 + athene_I
elifr 1 =hand 07(z_2, 2.3, x4, v.5, 2.6, 2.7, .8) = e_1 + athene_1
elifr 1 =cand 07(z_2, 2.8, 24, x5, 26,27, 2.8) =e_1 —athene_I
elifr 1 =dand 07(z_2, 2.3, x4, x5, .6, z_7, 2.8) = e.1 — athene_I
elifr 1 =aand 07(z_2, 2.8, x4, x5, 26, .7, ©_8)

elifr 1 =hand 07(z 2, 2.3, x4, 2.5, 2.6, .7, x_8)

elifr 1 =cand 07(2_2, 2.3, 24, x5, 2.6, x_7, ©_8)
elifr 1 =dand 07(z_2, 2.3, 2 4, x5, 6, x_7, x_8)

else(
end if

—e_1 —athen — e_1
—e_1 —athen — e_1
—e_1 +athen —e_1
—e_1 +athen — e_1



v2theta8 = (z_1, z.2, .8, x4, x5, 6,27, x_.8) —

ifr 1 =aand 07(x 2, 2.3, x4, 25,26, 2.7, z.8) =e_1 +athenl
elifx_ 1 =hand 07(z_2, -8, x4, 2.5, 2.6, 2.7, £.8) = e_1 + athenl
elifr 1 =cand 07(x_2, 2.8, x4, x5, 2.6, 2.7, 2.8) = e-.1 — athenl
elifr 1 =dand 07(x_2, .3, x4, x5, .6, x.7, z.8) =e_l —athenl

)

( )
elifr 1 =aand 07(x_2, 2.8, x4, .5, 2.6, 2.7, ©_8)
elifr 1 =hand 07(z_2, 2.3, x 4,25, x 6, 2.7, x_8)
elifx 1 =cand 07(x_2, 2.3, x4, x5, 6,7, x_8)
elifr 1 =dand 07(x_2, 2.8, x4, .5, 2.6, .7, ©_8)

=—e_.1 —athen —1
=—e_1 —athen — 1
= —e_1 +athen —1
=—e_1 +athen —1

else0

end if

> ccemu:=(x_1,x_2,x_3,x_4,x_5,x_6,x_7)->mu(mu (mu (mu(mu(mu(i(x_7),i(x_6))
> ,i(x_5)),i(x_4)),i(x_3)),i(x_2)),i(x_1)); # define a continued

> multiplication which will be used in the definition of the delta8

VVVVVVVVVVVYVYVYVYV

cemu = (z_1, 2.2, 2.3, x4, x5, 2.6,x_7) =

p(p(p(p(p(p(i(z-7), i(2-6)), ((2-5)), i(z-4)), i(z-3)), i(z-2)), i(z_1))

delta8:=(x_1,x_2,x_3,x_4,x_5,x_6,x_7)->

-v2theta8(v(x_1) ,v(x_2),v(x_3),v(x_4) ,v(x_5),v(x_6) ,v(x_7),ccmu(v(x_1)
,v(x_2),v(x_3),v(x_4),v(x_5),v(x_6) ,v(x_7)))+v2theta8(v(x_2) ,v(x_3),v(
x_4),v(x_5),v(x_6),v(x_7),ccmu(v(x_1) ,v(x_2) ,v(x_3) ,v(x_4) ,v(x_5) ,v(x_
6),v(x_7)),v(x_1))-v2theta8(v(x_3) ,v(x_4),v(x_5) ,v(x_6) ,v(x_7),ccmu(v(
x_1),v(x_2),v(x_3),v(x_4) ,v(x_5),v(x_6) ,v(x_7)) ,v(x_1) ,v(x_2))+v2theta
8(v(x_4),v(x_5),v(x_6),v(x_7),ccmu(v(x_1),v(x_2) ,v(x_3) ,v(x_4) ,v(x_5),
v(x_6),v(x_7)),v(x_1),v(x_2),v(x_3))-v2theta8(v(x_5) ,v(x_6),v(x_7),ccm
u(v(x_1),v(x_2),v(x_3),v(x_4),v(x_5),v(x_6) ,v(x_7)) ,v(x_1) ,v(x_2) ,v(x_
3),v(x_4))+v2theta8(v(x_6),v(x_7) ,ccmu(v(x_1),v(x_2),v(x_3),v(x_4),v(x
_5),v(x_6),v(x_7)),v(x_1),v(x_2),v(x_3) ,v(x_4) ,v(x_5))-v2theta8(v(x_7)
,cemu(v(x_1),v(x_2),v(x_3),v(x_4) ,v(x_5),v(x_6),v(x_7)),v(x_1) ,v(x_2),
v(x_3),v(x_4),v(x_5),v(x_6))+v2theta8(ccmu(v(x_1) ,v(x_2) ,v(x_3) ,v(x_4)
,v(x_5),v(x_6),v(x_7)),v(x_1),v(x_2),v(x_3),v(x_4) ,v(x_5) ,v(x_6) ,v(x_7
D)



08 :=(z_1,2-2, 5.8, x4, x5, 2.0, x_.7) — —v2theta8(v(z_1), v(z_2), v(z_-3), v(z_4),

v(z-5), v(2-6), v(2.7),
cemu(v(z_1), v(z-2), v(z-8), v(z_4), v(z-5), v(z_6), v(z_7))) + v2thetal(v(z-2),
v(2.9), ¥(5.4), V(5-5), v(z-6), ¥(5.7),
cemu(v(z-1), v(z-2), v(z-3), v(z-4),
v(2.9), ¥(54), V(5-5), v(z-6), ¥(z.7),
cemu(v(s_1), v(z2), v(z-8), ¥(5.4), V(2.5), v(z-6), ¥(5.7)), v(z_1), v(s_2))}+
v2theta8(v(z_4), v(z_-5), v(z_6), v(x_7),
cemu(v(z_1), v(z2), v(z-8), ¥(5.4), ¥(2-5), v(z-6), ¥(5.7)), v(z_1), v(s.2),
v(z_3)) — v2theta8(v(z_5), v(z_6), v(z_7),
cemu(v(z_1), v(z-2), v(z-8), v(z_4), v(z-5), v(z_6), v(z_7)), v(z_1), v(z_2),
v(z_3), v(z_4)) + v2theta8(v(z_6), v(z_7),
cemu(v(z-1), v(z-2), v(z-3), v(z-4), v(2-5), v(2-6), v(2.7)), v(z-1), v(z-2),
v(z-3), v(z_4), v(z_5)) — v2theta8(v(z-7),
cemu(v(s_1), v(z2), v(z-8), ¥(5.4), v(25), v(z-6), ¥(5.7)), v(z_1), v(z_2),
v(z_8), v(z_4), v(z_5), v(2_6)) + v2thetad(
cemu(v(s_1), v(z2), v(z-8), ¥(54), ¥(2-5), v(z-6), ¥(5.7)), v(z-1), v(s_2),
v(z-3), v(z-4), v(2-5), v(z-6), v(z.7))
> ccmu(-a,c,d,h,a,c,d);delta8(-a,c,d,h,a,c,d); # for test
0

> A8:={A,c,d,H}; # the terms of beta

A8 :={A H, ¢, d}
> B8:={a,b,c,d,h}; # the terms of alphabeta other than 1

B8 :={a, b, ¢, d, h}
> €8:={A,C,d,h}; # the terms of alpha

C8:={A, C, d, h}

v(z.8), v(z_6), v(z_7)), v(z_1)) — v2theta8(

> D8:={A,b,c,D,h}; # the terms of betaalpha other than 1
D8:={A, D, b, ¢, h}

> E8:={A,c,d,H}; # the terms of beta
ES:=1{A, H, ¢, d}

> F8:={a,b,c,d,h}; # the terms of alphabeta other than 1
F8:={a, b, ¢, d, h}

> G8:={A,C,d,h}; # the terms of alpha
G8:={A, C,d, h}



> T8:=mcarp(A8,B8,C8,D8,E8,F8,G8):
con8:=i->op(i,T8);

\

con8 =i — op(i, T8)
con8(1) ;con8(32000) ;con8(14918); # for test
[A, a, A, A, A, a, A
[d, h, h, h, d, h, h]
[H, h, C,D, H, h, C]

\Y

> fin8:=i->delta8(v(f(op(1l,con8(i)))),v(f(op(2,con8(i)))),v(f(op(3,con8
> (1)))),v(£(op(4,con8(i)))) ,v(f(op(5,con8(i)))),v(f(op(6,con8(i)))),v(£f
> (op(7,con8(i))))); # take the value of delta-operator on the

i-th term

> of T8

fin8 := 1 — 68(v(f(op(1, con8(7)))), v(f(op(2, con8(2)))), v(f(op(3, cond(i)))),
v(f(op(4, con8(i)))), v(f(op(5, con8(i)))), v((op(6, cond(i)))), v(f(op(7, cond(i)))))

> fin8 := proc (i) options operator, arrow;
delta8(v(£f(op(1l,con8(i)))),v(f(op(2,con8(i)))),v(f(op(3,con8(i)))),v(£
(op(4,con8(i)))) ,v(f(op(5,con8(i)))),v(£f(op(6,con8(i)))),v(f(op(7,con8
(i))))) end proc;

vV VvV V

fin8 :=1 — 68(v(f(op(1, cond(i)))), v(f(op(2, con8(7)))), v(f(op(3, con8(7)))),
v(f(op(4, con8(i)))), v(f(op(5, con8(i)))), v(f(op(6, cond(i)))), v(f(op(7, cond(i)))))
0
0

de_1
> add(fin8(t),t=1..32000); # take the value of delta-operator on
> Dbeta\tensor alphabeta\tensor alpha\tensor betaalpha\tensor
> Dbeta\tensor alphabeta\tensor alpha0

0



