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1. INTRODUCTION

Let g be a Lie algebra and M a g-module. We shall associate a
cochain complex known a the Chevalley-Eilenberg differential. The
n-th space of this complex will be denoted by C™(g, M).

For n > 0, it is the space of n-linear antisymmetric mappings of g into
M: they will be called n-cochains of g with coefficients in M. The space
of 0-cochains C°(g, M) reduces to M. The differential §" will be defined
by the following formula: for ¢ € C"(g, M), the (n + 1)-cochain 6"(c)

evaluated on ¢1,92, - ,gn+1 € @ gives:
5n0(91a-~-79n+1) = Z (_1)S+t_lc([gsugt]7gl7‘"7.@87'"agt7"'7gn+l)
1<s<t<n+1
+ Z (*]-)Sgsc(gla"'7@87"'7977.—',—1)-
1<s<n+1

the notation g; indicates that the i-th term is omitted.
We check that 671! o 6™ = 0, so we have a complex:

0= C%g, M) —---— C" (g, M)°> C™(g, M) — ---

We note by H"(g, M) = ker§"/Imdé"~! the quotient space. This space is
called the space of n-cohomology of g with coefficients in M. We denote by:

Z™(g, M) = kerd,, : the space of n-cocycles
B™(g, M) = Imd,_1 : the space of n-coboundaries.

For M = R (or C) considered as a trivial module, we denote the cohomologies,
in this case, H"(g).

We shall now recall classical interpretations of cohomology spaces of low
degrees.

e The space H(g, M) ~ Invg(M) :={m e M; V X € g, X.m = 0}.

e The space H'(g, M) classifies derivations of g with values in M modulo
inner ones (see [0]). This result is particularly useful when M = g with the
adjoint representation.

e The space H?(g, M) classifies extensions of Lie algebra g by M (see [24,
25]), i.e. short exact sequences of Lie algebras

0—-M-—g—g—0.
in which M is considered as an abelian Lie algebra. We shall mainly consider
two particular cases of this situation which will be extensively studied in the
sequel:
o If M is a trivial g-module (typically M = R or C), H*(g, M) classifies
central extensions modulo trivial ones. Recall that a central extension of g by
R produces a new Lie bracket on g = g ® M by setting

[(Xv )‘)’ (Y, U)] = ([X7 Y]’ C(X’ Y))
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It is trival if the cocycle ¢ = dl is a coboundary of a 1-cochain [, in which
case the map (X,\) = (X, A — (X)) yields a Lie isomorphism between § and
g @® M considered as a direct sum of Lie algebras.

o If M = g with the adjoint representation, then H?(g, g) classifies infini-
tesimal deformations modulo trivial ones. By definition, a (formal) series

(X,Y) = @A\(X,Y) = [ X, Y]+ M1(X,Y) + N fo(X,Y) + -+~ (1.1)

is a deformation of Lie bracket [,] if @, is a Lie bracket for every A, i.e. is an
antisymmetric bilinear form in X,Y and satisfies Jacobi’s identity. If one sets
simply
(X, Y] =[X, Y]+ Ae(X,Y), (1.2)
¢ being a 2-cochain with values in g and A being a scalar, then this bracket
satisfies Jacobi identity modulo terms of order O(\?) if and only if ¢ is a 2-
cocycle.
Let Vect(R) be the Lie algebra of all vector fields X, = h-L, where h €
C*>*(R) on R. Consider the 1-parameter deformation of the Vect(R) action on
C>®(R):

Ly, (f) = hf" + A0'f,
where f’, b/ are %, %. Denote by Fy the Vect(R)-module structure on C*(R)
defined by L* for a fixed \.
Each bilinear bidifferential operator A on R gives thus rise to a morphism

from F) ® F, to F,, for any \,v,u € R, by fda* @ gda” — A(f ® g)daz*.

m
A(fda* @ gda”) =y D7 ai;f'gdat
k=0 i+j=k
where the coefficients a; ; is constant.
The Lie algebra Vect(R) acts on the space of bilinear bidifferential operators
Dy v, as follows

XpA=Lh oA—AoLQY), (1.3)
where Lg?;y) is the Lie derivative on F) ® F, defined by the Leibniz rule:

IO (fog) =L, (f) @ g+ f @ Lk, (9)-

Bouarroudj, in [21], computes the cohomology space
H2.5(Vect(R),sl(2), Dy ) where H};; denotes the differential cohomology: that
is, only cochains given by differential operators are considered (see.e.g. [IL6, 1LY,
22, 24, 25, 26]).

I. Basdouri et al. in [I, b, 10] had studied the classical and super case to
deduce the integrability condition for the infinitesimal deformation, I. Basdouri
et al. compute in the same way as in [0, [7, 9, 12, 13, 11, 18, [15] to find the
first cohomology space H!(g, D). Basdouri et al. compute in the same way as
in 4, 2, 8, 14, 19, 17, 23] to find the second cohomology space H!(g, D).

In this paper we compute here the second cohomology space
H2.5(Vect(R),sl(2),Dy,,,,) of the Lie algebra Vect(R) with coefficients in the
space of bilinear bidifferential operators Dy ,,,, vanishing on the Lie algebra
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5[(2). Moreover, we give explicit formulae for non trivial 2-cocycles which
generate these spaces.

2. Vect(R)-MODULE STRUCTURES ON THE SPACE OF BILINEAR
BIDIFFERENTIAL OPERATORS

The Lie algebra sl(2) is realized as subalgebra of the Lie algebra Vect(R):

d d d
5[(2) = Span(X1 = @,XI = I%7Xm2 = IEQ%) (21)
corresponding to the fraction-linear transformations
b
ﬁ, ad — bec = 1.
cx+d

A projective structure on R (or S*) is given by an atlas with fraction-linear
coordinate transformations (in other words, by an atlas such that the sl(2)-
action (@) is well-defined).

The commutation relations are

[Xlan] = Xla [XZ7X$] = 07 [leXl} = 07
[XhXx?] =2X,, [XvaxQ] = X2, [Xx27Xw2] =0.

2.1. The space of tensor densities on R. Let Vect(R) be the Lie algebra
of vector fields on R. Consider the 1-parameter deformation of the Vect(R)
action on C*(R):

L, (f) = hf + AW,

where f/, b’ are %, dh " Denote by Fy the Vect(R)-module structure on C*°(R)
defined by L* for a fixed . Geometrically, ) = {fda* | f € C>*(R)} is the
space of weighted densities of weight A\ € R, so its elements can be represented
as f(z)dz*, where f(z) is a function and dz* is a formal (for a time being)
symbol. This space coincides with the space of vector fields, functions and
differential forms for A = —1, 0 and 1, respectively.

The space Fy is a Vect(R)-module for the action defined by
L2 (fde) = (gf + A/ F)da (22)

2.2. The space of bilinear bidifferential operators as a Vect(R)-module.
We are interested in defining a cohomology of the Lie algebra Vect(R)with coef-
ficients in the space of bilinear bidifferential operators Dy ,,,. The counterpart
Vect(R)-modules of the space of linear differential operators is a classical object
(see e.g. [26]).

Consider bilinear bidifferential operators that act on tensor densities:

A:F\®F, — F. (2.3)

The Lie algebra Vect(R) acts on the space of bilinear bidifferential operators
as follows. For all ¢ € F) and for all ¢ € F,:

LY"M(A)(9,9) = Li 0 A($,9) = A(LX (), %) — A6, L5 (v).  (24)
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where L is the action (@) We denote by D) ., the space of bilinear bidif-
ferential operators (R.J) endowed with the defined Vect(R)-module structure

(

3. THE SECOND DIFFERENTIABLE COHOMOLOGY SPACE OF s[(2) ACTING ON
DA,v,u

In this section, we investigate the second space differentiable cohomology
of the Lie algebra sl(2) with coefficients in the space of bilinear bidifferential
operators that act on tensor densities D), ,. Following Sofiane Bouarroudj,
we give explicit expressions of the basis cocycles. To know, we consider only
cochains that are given by differentiable maps.

Lemma 3.1. [20] Any 2-cocycle vanishing on the Lie subalgebra sl(2) of
Vect(R) is sl(2)-invariant.

3.1. Theorem.

Theorem 3.2. [14] The second differentiable cohomology space of the s((2)-
module Dy ., has the following structure:

(1) Forpy— XA —v =0, then
H?(s[(2), D) = R.
(2) For p— A —v =k, where k is a positive integer, then
R4 Zf (A,,U/) = (_S’ _%)7 where
H?(s1(2), Dxup) =~ 0<sk—s—-2<t<k-1, (3.1)
R otherwise.

(3) For p— X —v =k, where k is not a positive integer, then

H?(s1(2), Dxup) = 0.

3.2. Theorem.
Theorem 3.3. In this section, we will investigate the second cohomology group
of Vect(R) with values in Dy, vanishing on sl(2)

(1) The case when k =5

0 Zf ()‘aﬂ) = (7170)3(070)
H?(Vect(R),sl(2),Dy0) ~ ¢ R if (A p) = (0,—1)
R? otherwise.

(2) The case when k =6

R Zf ()‘7[14) = (0’_%)7(_%7_%)
H?(Vect(R),sl(2),Drp,) ~ { R® if (v, \) = (0.0)

0 if otherwise
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(3) The case when k = 7

R if (A1) =(0,-3), (=3, -2).
R? if ()‘7M) = (070)7(07_1)7(0’_%)7
(7%’0)7 (Oa 72)7 (7%’ 7%)’ (7%7 7%);
(_17 _1)’ (_17 _%)’ (_%70)7 (_% _%)7
(_170)’(_270) (_27_%)

H2(Vect(]R),5[(2),D>\,u,u) ~

R® if (A p) = (=3,-1),(=3,-2),(=3,-3),
(_1 _Z)a(_Q _%) (_2’_1)7(_2’_2)

R* if (\p)=(=3,-1),(-3.-3)

0 if otherwise

(4) The case when k = 8

R if (/\Mu) = (_%’0)7 (_3’0)7 (07_%)a
H?(Vect(R),s1(2), Day.,) =~ (=3,0),(0,—3)
0 if otherwise.
(5) The case when k =9
R Zf (>‘ :u) = (0’_%)7(0’_1) (0,—%),(07—2),
(_27 _1)a (07 _3)’ (_%7 0 ) (_%7 _%)a (_%v -1
(_%’ _%)7 (_170)7 (_1’ _%)7 (_17 _1)’ (_17 -
(-2, _g)a (=1,-3), (_% 0), (_%’ _%)7 (_%’ -
(_%v _Q)a (_% _%)v (_%a _3)7 (_2’0)7 (_2’ -
9 N (_27_%)’(_2 _2)a(_2 _%)7(_2a _3)7(_%
H*(Vect(R),sl(2), Dy, ) = (_% 1), (=3, -2), (_%7 _%), (_g’ _%), (_%7
(_g -3 s (_37 O)a (_37 _%)a (_37 _%)a (_37 -
(Ov 7%)7 (7%7 72)7 -1 *2)7 (7%’ 7%)7
(_%7_%)’(_%7_3)’(_37_3)'
R? ( ()‘vﬁb) = (_37 _%)7 (_% _3)
0 if otherwise

| o
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(6) The case when k = 10

R if (\v) = (07_%)7 (0, 1), (0, _%)7 (0, _g)»
(O’ _3)7(O’_%)7(07_1)7(07_%)’(07_2)a
(Oa_g>7(0’_%)’<07 _2)7(07_%)7(_%70)a

(_%70)’(_%7_%)7(_170)7(_17_3)’(_27 )a

(*Qa *2)7(7%’0)7(*37*%)5(*370)5(*3771)7

-3,-1),(-3,-2),(-L, -1

(R 9, Do) =4 g2 (00— (0.0 —2)72—(3,2—%2 33, -1,
(7177%)7(72773)7(72778)7(7277%)7
(_%a_3)’(_%a_%)v(_?)a_%)v(_3a_3)a
(_37_%>7(_%?_1>7(_%’_%)7(_%’_2)7
(7%ﬂ7%)7(7%?73)7(7%?72)7(7%?7%)

0 if otherwise

(7) The case when k = 11

H?(Vect(R), s(2), Dy 1) ~ R?
(8) The case when k =12

R if (\p) = (0,5),(0, %), (0, ),
(0, —4), (155 (—389 £ V/32737), -1,
(0,-3), (755 (—389 + /32737)
, 155 (—389 £ /32737)), (0, —2)
R? if (A, 1) =(0,0),

0 if otherwise

H?(Vect(R),s1(2), Dy 1) =

(9) The case when k = 18

H?(Vect(R), sl(2), D) =0

3.3. Proof of Theorem (@) The generic form of any such a differential
operator is (here X = f%,y = g% € Vect(R), ¢(z) € Fx and ¢(x) € F,).

TXY)@@e@) = > ayuXPYDe@) P ()"
i+jtk+l=k+2
Where X () = ‘”—f.
The invariance property with respect to the vector field X with arbitrary Y
and Z implies that a;jkl = 0, therefore «;;,; are constants 1 — A —v = k. Since
this 2-cocycle vanishes on sl(2), the Lemma implies that this 2-cocycle is
5[(2)-invariant. The last statement means that the 2-cocycle is homogenous.
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Besides, we have a i = 0 for all 4, j € {0.1.2}. To proof Theorem we proceed
bye explaining our strategy. First,the dimension of the space of operators that
satisfy the 2-cocycle condition. we get a linear system for a;j;. Second, tak-
ing into account these conditions, We will study all trivial 2-cocycles,we will
determine different values of A and v for which the space of operators of the
form 6b. Gluing these bits of information together we deduce the dimension of
the cohomology group H?(Vect(R), s[(2), D)

(1) The case whenk =5
The 2-cocycle has the form

Y(X,Y)(¢(2)0(x)) = ausood(@)y(2)Y D XD +agioop()y (@) XDYW. (3.2)

The 2-cocycle condition is always satisfied. According to these values,
let us study the triviality of the 2-cocycle. A direct computation proves
that

+ 2v)Bs12 + (1 4 2X)B321 + 2B411)

@' ()Y (x)+(vB321 + (3 + 3X)Ba30 + 2B420)
(
(

( P(x)@" (z)+(3B303 + 3vB303 + AB312 + 2B402)

( d(z)" (x)+(vBar1 + (14 2X)Bazo + 58510)
Y (@)XW = X" (@)Y D(2)) (@) () + (1 +20)B102 + M1 + 5501)
V(@) XD = X" (@)Y D () ¢la)e /(1’)+(V5303+>\5330—V,5402 Ao
~5Bg00) (=Y @ (@) XD + XD (@)Y D (2)) ¢()(@)+ (501 + Adsio + IBooo)
(Y"@) X (@) - X" (@)Y D (2)) é(x) ().

(
(=

The space of solutions of the system above is zero-dimensional for
(v, A) = (—1,0),(0,0) and one-dimensional for (v, \) = (0, —1). For all
values of ¥ and A one can easily prove that the equation 6b§’” =0 has
no solutions the system is tow-dimensional.

e if v = —1, A = 0 the constant 3411 and 519 can be chosen in such
a_way that once adding the trivial 2-cocycle 5b§"/ to our 2-cocycle
(B.2). Hence, the cohomology group is zero-dimensional. On the
other hand,

Beoo = 0, Baoz =0, Bs01 =0, Ba20 = Ba11 — 5Ps10,
B312 = 3P330 + 48411 — 108510, B321 = 38330 + 2411 — 108510.

e if v =0,A =0, the constant 393 and B51¢ can be chosen in such
a way that once adding the trivial 2-cocycle 5bg"" to our 2-cocycle
(B-9). Hence, the cohomology group is zero-dimensional. On the
other hand,
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Booo = 0, Baoz = —3B303, Bso1 = 155303, B330 = % Bs10,
Ba20 = —5PB510, P21 = —PB312 — 2B411.

e if v =0, = —1, the constant P339 can be chosen in such a way
that once adding the trivial 2-cocycle 5bg"" to our 2-cocycle (B.9).
Hence, the cohomology group is one-dimensional. On the other
hand,

Beoo = 0, Bs10 =0, Bs01 = £ (—Bao2 + Bar1)
Bazo = 0, Bs12 = 38303 + 2Pa02, B321 = 3B303 + 2Ba02 + 2P411.

o if A\ = —1 andv # 0O,v # —1,v # —%, in this case we have
YT(X,Y)(¢(z)(x)) = 0. Hence, the cohomology group is tow-
dimensional. On the other hand,

B33 = — prirserarey (VBu1 +158s00) s Baoz = prryayy (WBan
— 58510 + 458600), Bso1 = £ (—Bao2 — 2vBa02 + Ba11) »

Baz0 = vBa11 + 58510, B312 = 3B303 + 3vB303 + 2P102,

Ba21 = 3B303 + I B303 + 617 B303 + 28402 + 402 + 2Ban1.

o if A\ = f%, and v # 0,v # —1,v # f% in this case we have
T(X,Y)(¢(z)y(x)) = 0. Hence, the cohomology group is tow-
dimensional. On the other hand,

B303 = prasrarey (WBant + 30Bs00), Bsio = —5vBa,

Bao2 = 2(%12,,)(35303 + 9vB303 + 612 B303 + Ba11),

Bso1 = 15 (38303 + B30 + 6> B303 + 2B411)

Bs12 = 2 (3B303 + 3vB303 + 2B102) , P21 = 5= (3B330 + 4B120)-

o if A\ = 0, andv # 0,v # —1,v # —% in this case we have
T(X,Y)(¢(z)y(x)) = 0. Hence, the cohomology group is tow-
dimensional. On the other hand,

B303 = Wﬁmo; Baoz = —32 (B303 + vBs03) ,

Bso1 = 15 (B30s + 3vBs303 + 202 B303) , Bazo = —vBa11 — 5Bs10,
B312 = prrrayy (38330 — 4vBanr — 10Bs10),

B321 = —B312 — 2vB312 — 2B411.

o |

o if v = —1, A = —1 in this case we have T(X,Y)(¢(z)¥(x)) = 0.
Hence, the cohomology group is tow-dimensional. On the other
hand,

Bair = 15B600, Baoz = —5(Bs10 — 68600) , Bs01 = —Bs10 + IBs00,
Baz0 = 5 (Bs10 — 3B600) , B312 = —10(Bs510 — 68600) ,
B321 = 10 (8510 — 3B600) -
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e if y=—1, A = —1 in this case we have Y(X,Y)(¢(z)(z)) = 0.

Hence, the cohomology group is tow-dimensional. On the other
hand,

Ba11 = 308600, Bs10 = 68600, Ba02 = 158600, Bs01 = 68600,
Bs12 = 608600, Bs21 = 3 (3B330 + 4B120).

ifv= —%, A = —1 in this case we have we have
T(X,Y)(¢(z)(x)) = 0. Hence, the cohomology group is tow-
dimensional. On the other hand,

Ba11 = 308600, P10 = 68600, Bs01 = 68600, Ba20 = 158600,
Bs12 = 5 (3B303 + 4B102) , Bs21 = 60B600.

if v =—1, A= —1 in this case we have Y (X,Y)(¢(z)y(z)) = 0.
Hence, the cohomology group is tow-dimensional. On the other
hand,

Beoo = 0, Ba11 =0, Bs10 =0, Bs01 =0,
B312 = 33303 + 4Ba02, B321 = 38330 + 48420

if v =0,A = —% in this case we have T(X,Y)(¢(z)¥(z)) = 0.

Hence, the cohomology group is tow-dimensional.On the other
hand,

Booo =0, Bs10 =0, Baoz = 5 (—3B303 — Ba11) ,
Bazo = —3B330, Bs01 = 15 (38303 + 2Ba11), Ba12 = —2Ban1.

if A\ =0and (v = —3[|v = 0) in this case we have
T(X,Y)(¢(z)y(x)) = 0. Hence, the cohomology group is tow-
dimensional. On the other hand,

Beoo = 0, Baoz = —3 (B30s + vB303) » Bso1 = 15 (Bs0s + 2vPBs03) ,
Bas0 = 2 (208411 + 5Bs10) » Bazo = —vBa11 — 5Bs10,
B321 = —B312 — 2 P312 — 2Ba11-

if (14 2v) # 0 and A (1+3X+2A%) # 0 in this case we have
T(X,Y)(¢(x)(z)) = 0 . Hence, the cohomology group is tow-
dimensional.On the other hand,

Baoz2 = prrrawy (—AWBa1 + 5MBs10 + 458600), Bazo = 155 (VP
+5B510), Bso1 = 5 ((—1 — 20)Ba02 — MBa11) , Bs12 = 5+ (38303

+ 30303 + 2B102), B30 = xranraney (V(—1 — 3v)Bs03 — 207 B303
+ 208411 — 30B600), B321 = =2(3B330 + 3AB3s0 + 2Ba20).
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o if v =—3 )\ # 0 and 1+ 3\ + 2)\2 # 0 in this case we have
T(X, Y)(qS( J¢(z)) = 0 . Hence, the cohomology group is tow-
dimensional. On the other hand,

Bs10 = fo,\ (ABa11 +90B600), B321 = 2 (3B330 + 3AB330 + 2B420)
Bs01 = —*>\5411,5330 W(—@m +58510),

Bazo = 1+2,\ (Ba11 — 10B510), Bs12 = Ty (38303 + 4B402)-

o if v = 0,\ # 0 and 1+ 3\ + 2)\2 # 0 in this case we have
T(X,Y)(¢(z)y(x)) = 0 . Hence, the cohomology group is tow-
dimensional. On the other hand,

Bs10 = —*560075501 5 (—Ba02 = MBu11) , Baso = 5rrmazaney Fs10,

Bazo = —2 (B30 + >\5330) , Bs12 = +(—3B303 — 2B402),
Ba21 = 155 (Bs12 + 2Ban1).

(2) The case when k =6
The 2-cocycle has the form
To(X,Y)(¢(x),¢(x))
asz109 ()¢ ()Y (@) XD (@) + ausor6(2)y (2)Y P (2) X D ()
o6 X WY Vo) o) (X Y O
+ as3000() () X 3)( )Y )(SC)JrOlgsoogb(x)l/J( )X ( )Y(5)(:c).

(3.3)

The 2-cocycle condition is equivalent to the following system

ass00 = & (5as300 — Vazao1 + Vougor — Adgaio + Acusio) (3.4)

According to these values, let us study the triviality of the 2-cocycle . A
direct computation proves the space of solutions of the system above
is three-dimensional for (v,\) = (0.0), one-dimensional for (v, \) =
0,-1),(-%,-3) and zero-dimensional for (0,—2),(0,-1),(—3,0),
(_%7 - )’ (_1’ O)a ( 27 _%)’ (V é’ _1)’ (_17 _%)’ (_17 _1)7 (_17 _%)7
(*370)7 (*%’ *%)7 (*%a *1)7 (*%a *%)

e v =0, A =0 then the constant (403,3430 can be chosen in such a
way that once adding the trivial 2-cocycle 5bé\ ¥ to our 2-cocycle
(@) Hence, the cohomology group is three-dimensional. On the
other hand,

Bazr = —1(B322 + 3Bs31), Barz = *%(35313 — B322),

Bsa0 = 3P40, Bs20 = —2Pas0, Psos = —3Ba03,
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Bs11 = 15 (38313 + 28322 + 3B331), Bsoz = — 2 Baos,
Be10 = 15 B30, Beor = 158403, Broo = 0.

eV = 0, A= 7% then the constant ﬂ430,5331,ﬂ322,53‘13 can be

chosen in such a way that once adding the trivial 2-cocycle 6bg""
to our 2-cocycle (@) Hence, the cohomology group is one-
dimensional. On the other hand,

Baz1 = —5(2Bs22 — 3B331), Parz = —3Ps13, B340 = 5Pas0,
Bs0s = 15 (8313 — 4Ba03), Bs11 = 150513, PBs20 = — 155430,
Bs02 = —35(B313 — 4B103), Boor = 35(Bs13 + 2B403),

Be1o = 0, Broo =0

v =0, A = —3 then the constant B430, 8313, 322, B331, Ba03 can
be chosen in such a way that once adding the trivial 2-cocycle

5bg"" to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Bazt = —5(2Bs22 + 3P331), Barz = —3Bs13 + Bsa2,

Bsos = 18313 — $Ba03, Bs11 = 15 (38313 — 48322 + 3B331),

Bsoz = —55(9B313 — 68322 + 12B403), Boo1 = 55(2B313

— 28322 + B331 + 38103), Bazo =0, Bs20 =0, Ber0 =0, Broo = 0.

vV = 0, A = —1 then the constant 5430,53137ﬁ322,ﬁ331,5403 can
be chosen in such a way that once adding the trivial 2-cocycle
6bg’” to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Bazr = —1B322, Barz = —5(3B313 + Ba22), Bsa0 = Baso,

Bs0s = #(B313 — 2Ba03), Ps11 = 15(3Bs13 — 20322),

Bs02 = — 15 (3831348322 —6B403), Beor = 35 (28313 — Bs22+2B403),
Bs20 = 0, B10 = 0, Bro0 = 0.

Vv = —%, A = 0 then the constant ,8430,5313,6322,ﬂ331,6403 can
be chosen in such a way that once adding the trivial 2-cocycle
5bg"” to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Bazt = —5B331, Barz = —5 (38313 + 2B322), Bsoa = —5Sa03,
Bs11 = 158331, B0z = —15Ba03, B340 = 75 (B331 + 4Bas0),
Bs20 = —355(3B331 + 12B430), Be10 = 35 (B331 + 2Pas0),

Beo1 = 0, Bro0 = 0.

_ 1 _ 1
v = —5, A = —5 then the constant 313, 8331, 8103, 3430 can

be chosen in such a way that once adding the trivial 2-cocycle
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5bé"” to our 2-cocycle (@) Hence, the cohomology group is one-
dimensional. On the other hand,

Baz1 = —2fBs31, Parz = —3B313, Baa0 = §(B331 + 4Ba30),
B304 = 5(B313 + 4Ba03), Bs20 = —75(3B31 + 128430),
Bsoz = — 35 (38313 + 12B403), Bs511 =0, Be10 =0,

Beo1 = 0, Broo = 0.

e v=—1, A= —1 then the constant 313, 8322, 8331, Ba03, Bazo can
be chosen in such a way that once adding the trivial 2-cocycle

6bg"" to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Bar2 = —1(3Bs13 — 2B322), B3a0 = 1B331 + Baso,
Bs0s = §(Bs13 — 2Ba03), Bso2 = —35 (36313 — 28322 + 6B403),
Bs11 =0, Bs20 =0, Be10 =0, Beor =0, Ba21 = 0, Bro0 = 0.

e v = —1, A = 0 then the constant 403, 8313, 322, 8331, B430 can
be chosen in such a way that once adding the trivial 2-cocycle
5bg"" to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Baz1 = 3(Bsa2 — 3PB331), Barz = —3Bs22, Bsoa = —Baos,

Bsa0 = #(Ba31 +2Ba30), Bs11 = 15(3Bs31 — 26322),

Bs20 = 75 (8322 — 3331 —6B430), Bo10 = 35 (28331 — B322 + 2Bas0),
Bso2 = 0, Beor = 0, Bro0 = 0.

e v=—4, A= —3 then the constant 8313, 8322, 8331, 3340, Ba0s can
be chosen in such a way that once adding the trivial 2-cocycle
5bg"" to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Bazt = 3Pss1, Barz = —3Ps13 + a2z, Bs11 = 15831,
Be10 = 58331, Boor = 558331, B304 = (38313 — 4B103),
Baso = —5B331, Bsoz = 55(4B322 — B313 — 4B403), Broo = 355331,
Bs20 = 0.
e V= 7%, A = —1 then the constant ﬂglg, [‘3322, ﬂggl, ﬂ340, 6403 can

be chosen in such a way that once adding the trivial 2-cocycle
5bg"'j to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Barz = $(2B322 — 3B313), Baao = 18331 + Baso,
Bsos = 3 (B313 — 2B403), Bso2 = 55(2Bs22 — 3313 — 68403),
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Bs11 = 0,520 = 0, Ba21 =0, Bs10 =0, Beor =0, Broo = 0.

e v =—1, A= —3 then the constant 313, 8322, 8331, B340, a0z can

be chosen in such a way that once adding the trivial 2-cocycle
5bg"" to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Baz1 = §(2B322 — 3P331), Baso = §(B3s1 + 2Ba30),
B304 = §B313 — Baos, Bs20 = 55(2Bs22 — 3B331 — 68430),
Baiz =0, B511 =0, Bs02 =0, Be10 =0, Beo1 =0, Broo = 0.

Vv = —1, A = —1 then the constant 6313, 5322, 6331, ,8340, 54()3 can
be chosen in such a way that once adding the trivial 2-cocycle
5bé\’" to our 2-cocycle (@) Hence, the cohomology group is
zero-dimensional. On the other hand,

Bazt = $Bs22, Bar2 = 3P322, Bas0 = 38331 + Baso,
B304 = 3B313 — Baos, Bs11 = £P322, Bs20 = 755322,
Bs02 = 75322, Bo10 = 358822, Beor = 358322, SBro0 = 515/3322-

v=—1, A= —3 then the constant (313, 8322, 8331, 340, Ba0s can
be chosen in such a way that once adding the trivial 2-cocycle

5bg"" to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Bazt = §(2B322 + 3Ps31), Barz = Bsa2, Baso = —3Ps31,
B304 = 3 P313 — Baos, Bs11 = 75(4Bs22 + 3Ps31),

Bs20 = 158322, Bs02 = 155322, Be10 = 35 (28322 + Bas1),
Beo1 = 55(2Bs22 + Bas1), Broo = 115 (20322 + Bs31)-

v =—3, X =0 then the constant 8313, B322, 5331, B340, B103 can
be chosen in such a way that once adding the trivial 2-cocycle

6bg’” to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Baz1 = Ba2z — 5B331, Barz = (38313 — 2B322),

Bsa0 = 1831 + 3 B30, Bs11 = 15 (38313 — 48322 + 3B331),

Bs20 = 55 (6322 — 98331 — 12B430), Bo10 = 55(3313 — 28322 + 2331
+12B430), Baoz =0, Bso2 =0, Bso1 =0, Broo = 0.

v=—3, A= —1 then the constant B313, 8322, 8331, B340, Ba03 can
be chosen in such a way that once adding the trivial 2-cocycle
5bg"u to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,
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Bazt = Bazz — 2B331, Barz = 2P313, Paos = 1Ps13,

Bsa0 = §(3B331 + 4Ba30), Bs11 = 15313, Beo1r = 353513,
Be1o = %5313, Bs02 = 358513, Broo = 11553135

Bs20 = 50126322 — 9B331 — 12f430)-

e U= 7%, A = —1 then the constant ﬂglg, ﬂggg, ﬂggl, ﬂ340, 5403 can
be chosen in such a way that once adding the trivial 2-cocycle
5bg"y to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Baz1 = Ba22, Barz = (38313 + 2B322), Baos = 35313,

Baa0 = %P331 + Bazo, Bs11 = 75(3Bs13 + 4B322), P20 = 15322,
Bs02 = 15(3Bs13 + B22), Be10 = 55(Bs13 + 2B322),

Beo1r = %05313 + %55322, Broo = 7%(5313 + B322)-

e v=—3 X=—3 then the constant 313, 8322, B331, 5340, Ba0s can
be chosen in such a way that once adding the trivial 2-cocycle

5bg"" to our 2-cocycle (B.3). Hence, the cohomology group is
zero-dimensional. On the other hand,

Bazt = Ba2z + 2B331, Barz = 3B313 + Baz2, Baso = —3Bs31,

Baos = 2Ps313, Bs11 = 75(38s13 + 8B322 + 3B331),

Bs20 = 158322, Bso2 = 55(98s13 + 63322),

Bo10 = 55 (8313 + 48322 + B331), Boor = 55 (38313 + 48322 + B31),
Broo = 55 (68313 + 128322 + 3B331).

(3) The case when k = 7
The 2-cocycle condition is equivalent to the following system

Q3510 = %Va4311
3501 = & (Aausit + 5assor)
3600 = 75 (—2Avaus1r — 10aus00 + 105400 + 450i6300).-

Let us study the triviality of this 2-cocycle. A direct computation
proves the space of solutions of the system above is four-dimensional for
(r,A\) =(=32,-1),(=32,-32), three-dimensional for (v,\) = (—3,—1),
(_%7 _2)3 (_17 _%)a (_L _2)7 (_23 _%)7 (_23 _1)7 (_27 _2)a
tow-dimensional for (v, A) = (0,0), (0, 1), (0, —2), (0, —2), (—3,0),
(_%7 _%)v (_%7 _%)7 (_170)7 (_17 _l)a (_17 _%)v (_%70 -
(=2,0), (=2, —2) and one-dimensional for (0,—1),(—3,-2)

e v =0, A =0 then the constant S431, Bs00, 8113, B332, B104, P323,
Ba40 can be chosen in such a way that once adding the trivial

2-cocycle 5b;"” to our 2-cocycle . Hence, the cohomology group
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is tow-dimensional. On the other hand,

Bazz = —5(3Bs23 — 3332 4 3Bs00), SB341 = — ¢ (B3z2 — 2Bas1),
Ba1a = — ¢ (Bs23 — 2Ba13 — Bso0), P21 = 15(Bs23 + Pasz — 2fas
+ Bs00)s Bs12 = 15(Bs23 + B3s2 — 26413 + Bsoo),

B30 = — S Bua0, Bsos = —£Baos, Baso = — 1 Baao,
Bs0s = — % Baoas Be11 = —15 (Bs2s — Pas2 + Bars + Bas1 — Bsoo),
Be20 = 2Bas0, Beoz = 2Paos, Brio = —35Baa0, Bror = —35Baoa-

v =0, A = —3 then the constant B332, 8323, 3323, Ba40, a3,
B300, 8431, B104 can be chosen in such a way that once adding the

trivial 2-cocycle (51);\’” to our 2-cocycle. Hence, the cohomology
group is one-dimensional. On the other hand,

Baz2 = —%(5323 + 28332 + Bso0), Bza1 = —i(5332 +2f431),
Bs1a = —3Bu1s, Bs21 = 55(2Bs23 + B33z — Bas1 + 2Bs00)
Bs12 = —2Burs, Bs30 = —2Bu0, Bsos = —15(12Bs04 — Ba1s),
Bss0 = — 75 Baa0, B305 = — 3 Baos — 53Ba13,

Be11 = 15 Ba1s, Bo20 = 1= Ba40, Booz = 15 (68404 — Bars),
Bror = — 5= B104 + 1558413, Brio = 0.

v =0, A= —1 then the constant S431, 8104, Ba40, B323, Bsoo
, B332, B413 can be chosen in such a way that once adding the triv-

ial 2-cocycle 5b¢’” to our 2-cocycle. Hence, the cohomology group
is tow-dimensional. On the other hand,

Bazz = —3(Bs2s + Bsoo), Bs30 = —2Baa0, Psa1 = —3Pss2

— Baz1, Ba1a = %(5323 — 2B413 + Bs00), Bs21 = %(5323 + Bsoo);
Bs12 = —15 (P23 + 28413 + Bsoo), Bs03 = £(Ba13 — 65404),

Bss0 = —2Baa0, P35 = 55 (B323 — 128404 — 2Ba13 + Bsoo)

Be11 = 15 (Bs2s + Ba1z + Bsoo), Beoz = —35(Bs23 + 148404 — 4Ba13
—Bs00), Bror = 135 (Bs23 — 4Baoa +2B413+ Bsoo), Be20 =0, Brio =
0.

v =0, A= —3 then the constant 413, 8341, B323, Ba40, Bs00,
B404, 8332 can be chosen in such a way that once adding the trivial

2-cocycle 5b;"” to our 2-cocycle. Hence, the cohomology group is
tow-dimensional. On the other hand,

Bazz = 3(Bas2 — 2Bs00 — B323), B350 = —3Pado, Past = —3 5332,
Bro1 = 125 (38323 — 28332 — 4B104 + 3Ba13 + 3Bs00),
Bs14 = 3 (B323 — Ba1s + Bsoo), Bs21 = 15 (Ba2s — Bas2 + Bsoo),

Ju

B
Bs12 = 15 (P332 — 2B323 — 2Bs00), Bs03 = 15 (Ba1z — 4Ba04),
Bs05 = 55 (8323 — 4Ba04 — Ba1z + Bsoo), Be11 = 35 (48323 — 3B332
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+2B413+4B800), Booz = 55(—2Bs23+ B332+8B404— 48413 —2Bs00),
Bs30 = 0, Be20 =0, Bri0 = 0.

e v =0, A= —2 then the constant 3431, 8323, 3332, B350, B413,
Bs00, 81404 can be chosen in such a way that once adding the trivial

2-cocycle 5b;"'j to our 2-cocycle. Hence, the cohomology group is
tow-dimensional. On the other hand,

Bazz = 3(Bas2 — Ps23 — Bsoo), B3a1 = 35332 + Pasu,

Bs14 = 3P323 — 3 Bu13 + 3Bs00, Bs21 = 15(B323 — Bas2

+ 28431 + Bsoo); Bs12 = 15(P332 — B32s — 3B413 — Bsoo);

Bs03 = 35 (3323 — 68104 — 28413 + 3Bs00),

Bs05 = 15 (8323 — 2Ba04 + Bsoo — 5Ba13),

Be11 = 75 (38323 — 38332 + Barz + 3Bas1 + 3Bs00), Beoz = 7= (3Ps32
+ 6104 — 3B323 — 3PBs00 — 4B413), Bror = =5(Bs2s — Pas2 — 2Ba04
+ 28413 + 28431 + Bsoo); Baao =0, Bsz0 =0, Brio =0, Be20 = 0.

=

e v=—1, A =0 then the constant B4s1, 8113, 8332, 5323, Bsoo,
B404, Baap can be chosen in such a way that once adding the trivial

2-cocycle 6b’7\’" to our 2-cocycle . Hence, the cohomology group
is tow-dimensional. On the other hand,

Bazz = —3(Bs23 + 28332 + Bsoo) Bs03 = —3B40as, P41 = —3Bus1,
Bs1a = —5(B323 + 28413 + Bsoo), Bs21 = —2Bas1, Be11 = 15 Past,
Bs12 = 55(B323 + 2B332 — 2B413 + Bs00): Bs30 = 158431 — 2 Buado,

Bs50 = — 558431 — 25440, Bsos = — 1 Paos,

Be20 = 1 (68140 — Baz1), Beoz = = Baou,

Br10 = 115 (Bast — 4Bas0), Bro1 = 0.

e v=—1, A= —3 then the constant (332, 8323, Ba13, Ba40: Ba04,
Bs00, 8431 can be chosen in such a way that once adding the trivial

2-cocycle 5bg"" to our 2-cocycle. Hence, the cohomology group is
tow-dimensional. On the other hand,

Bazz = —2(B323 + Bas2 + Bsoo); Paar = —3P4s1, Bs1a = —3Pus,

Bso1 = — 15831, Bs12 = — 158413, B30 = 15 (Bast — 8Baso),
Bs03 = 15 (Ba13 — 8Ba04), B350 = —355(Ba31 + 8Bua0),
B305 = 35 (8404 + Ba13), Be20 = 35(4Bas0 — Bas1),

Beo2 = 35 (48104 — Ba13), Ber1 =0, Brio =0, Bror = 0.

e v =—3, A = —1 then the constant 413, B440, Bs00, Ba31, Baoa, B323
can be chosen in such a way that once adding the trivial 2-cocycle

5bg’” to our 2-cocycle. Hence, the cohomology group is three-
dimensional. On the other hand,
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Bazz = —2(B323 — Bsoo) B3a1 = —Pas1, B314 = 1(Bs23 — 2813
+8800) Bs12 = —35(B323+2Ba13+Bs00), B30 = 75(Bas1 —4Bu40),
Bs03 = +(Ba1s — 4Baos), Paso = — 15 (4Buaa0 + Pas1),

Bs05 = 35 (8323 — 88404 — 28113 + Bs0o), Beoz = g5(8Ba0a — B32z —
48413 — Bsoo), Brio =0, Ps21 =0, Be1r =0, Be20 = 0, Bro1 = 0.

v=—3%, A=—32 then the constant B0, Ba13, Baos, B323, B341,
Bs00, 8332 can be chosen in such a way that once adding the trivial

2-cocycle (5b;"" to our 2-cocycle. Hence, the cohomology group is
tow-dimensional. On the other hand,

Baza = —3(B332 — Bsas — Bsoo), Ba1a = 5(Bs23 — Bars + Bsoo),
Bs12 = 15(B3s2 — Pa2s — Ba1z — Bsoo), Bsos = 15 (38413 — 8Bao4),
Bss0 = £(B341 — 4Baa0), B3os = 15(B323 — Bars + Bsoo) — 15 Baoa,
Beo2 = o5 (B3s2 — Ba2s — 2Ba13 — Bsoo) + 15 Baosas Bs21 =0,

Bs30 =0, Be11 =0, Be20 =0, Baz1 =0, Bri0 =0, Bro1 = 0.

oo |

DY ==
—~°

v=—%, A =—2 then the constant S332, B350, 5323, Bs00;

B413, Baoa can be chosen in such a way that once adding the trivial
2-cocycle 5b;‘"’ to our 2-cocycle. Hence, the cohomology group is
three-dimensional. On the other hand,

Bazz = 3(2fs32 — Pa2s — Bs00), Bs1a = 5(Bsas — 28113 + Bsoo),
Bs12 = 5563332 — 3B323 — 28413 — 3Bs00), Bs0s = 2(Ba13 — 2ao4),
Bsos = 1= (38323 — 48404 — 2Ba13 + 3Bs00), Booz = 15(2B332 — Ba2s
— Bs00) + 75 (28404 — 26413), Pas1 =0, Bsa1 =0, Basg =0,

Bs21 =0, Bs30 =0, Be11 =0, Be20 =0, Bri0 =0, Br01 = 0.

)

Ju
ot

V= —1, A = 0 then the constant ﬂ440, 5431, ﬂ4137 ﬁ323,

B104, 8332, Bgoo can be chosen in such a way that once adding the
trivial 2-cocycle 5b;"" to our 2-cocycle. Hence, the cohomology
group is tow-dimensional. On the other hand,

Bazz = —2B332, Baar = &(Bss2 — 2Basz1),

Ba1a = —5(Bs23 — 2Ba13 + Bso0), Bs12 = 150332, Bs08 = —2Paoa,
Bsa1 = — 5 (Ba32+2B431), Bs3o = £(Ba31—68140), Bsos = — 2 Baoa,
Bss0 = 55 (B332 — 28431 — 12B440), Bor1 = 7= (Bas2 + Bas1),
Be20 = 35 (128440 — B3z2 — 4Ba31),
),

Br10 = 115 (P332 + 28431 — 4Baa0), Beoz =0, Pror =0

v=—1, A= —1 then the constant B323, 8113, 440, Ba31, Bs00,
B404, B332 can be chosen in such a way that once adding the trivial
2-cocycle 5b;‘ " to our 2-cocycle. Hence, the cohomology group is
tow-dimensional. On the other hand,
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Bazz = —3 P332, Pas1 = 1(Bs32 — 2Ba31), Psia = —Bais,

Bso1 = — 55 (Bss2 + 2Baz1), Bsso = (Bas1 — 4Baao),

Bs03 = 75 (Ba13 — 4Ba04), Bss0 = 35(B332 — 2Bas1 — 8Baso),
Bs05 = —75(4Ba04 — Ba13), Be20 = 55(8Baa0 — Baz2 — 4Basz1),
Bs12 =0, Be11 =0, Beoz =0, Bri0 =0, Bro1 = 0.

e v=—1, A = —1 then the constant 431, 8413, B140, B104, Bs00,
B323, 8332 can be chosen in such a way that once adding the trivial

2-cocycle 6b’7\’" to our 2-cocycle . Hence, the cohomology group
is tow-dimensional. On the other hand,

Bsa1 = 38332 — Bas1, Bsia = 3 (8323 — 2Ba13 + Bsoo),

Bs30 = & (Basr — 2Baa0); Bs0s = £ (Bars — 2Bao4),
Bss0 = 15 (B332 — 28431 — 4Bas0), Bsos = 15 (823 — 4B104

—2B413+P500); Bazz =0, Bs21 =0, Ps12 =0, Be11 =0, Be20 =0,
Beoz = 0, Brio =0, Bro1 = 0.

e v=—1, A= —3 then the constant B0, B104, B341, B323, Bs00,
Ba13 can be chosen in such a way that once adding the trivial

2-cocycle 5b;"u to our 2-cocycle. Hence, the cohomology group is
three-dimensional. On the other hand,

Bs14 = B32s — Pa1z + Bsoos Bsos = 15(3Ba13 — 4Bao4),

Bss0 = 2(B341 — 2Baa0); B305 = 7538323 — 48104 — 3Ba13 + 3Bs00),
B3z2 =0, Bagz =0, P31 =0, Bs21 =0, P12 =0,

Bs30 =0, Be11 =0, Be20 =0, Beoz =0, Br1i0 =0, Bro1 =0

e v =—1, A= —2 then the constant B332, 8350, S104, B323, Ba13,
Bsoo can be chosen in such a way that once adding the trivial

2-cocycle Jb;"'j to our 2-cocycle. Hence, the cohomology group is
three-dimensional. On the other hand,

Bazz = 3P332, Bast = —5B332, B3ar = —Bs32, Baso = —3Pae,
Bs14 = 5(B323 + Bsoo) — Bais, Bs12 = 153332, Br30 = — 13 3332,
Bs03 = 2(Ba1s — Ba0a), Bsos = & (Bs23 — 2Ba04 — 28413 + 3Ps00),

1 1 1
Be11 = 155332, Be20 = — 158332, Beoz = 55332,
Bri0 = —75332, Bro1 = 358332, P21 =0,

e v=—32, X\ =0 then the constant 440, B314, B323, Ba0a, Bas1, P332,

Bsoo can be chosen in such a way that once adding the trivial
2-cocycle 5b;‘"’ to our 2-cocycle. Hence, the cohomology group is
tow-dimensional. On the other hand,

Bazz = 3(B323 — 2Bs32 + Bsoo), Barz = —5(Bs23 + Bsoo),
Bsa1 = 5 (Bas2 — Bas1), Bsa1 = 15(Bs2s — 28332 — 2Bas1 + Bsoo),



324

Imed Basdouri

Bs12 = 15 (Bas2 — Bsas — Bs00): Bs30 = 15 (Baz1 — 12B440),

Bas0 = 55(Bs32 — Bast — 4Baso)s Bsos = —2PBaos, Ber1 = 15 (28332
+ B431) — 75 (Bs23 + Bs00), Be20 = 558323 — 2Bs32 — 48431 + 8440
+ Bs00)s Brio = 115 (38332 — 28323 + 3Bzt — 4Baa0 — 2Bs00),

Bs0s = 0, Beo2 = 0, Bro1 = 0.

v=—3, A= —1 then the constant B404, B31, Bs23, Bsoo,
Ba40, B332, B314 can be chosen in such a way that once adding the

trivial 2-cocycle (5b§\"/ to our 2-cocycle. Hence, the cohomology
group is tow-dimensional. On the other hand,

ﬂ422 = %3(6323 - ﬂ332 + ﬂSOO)a 5341 = %(6332 - 5431)7

Bsa1 = 15 (323 — Bas2 — Baz1 + Bsoo)s
Bs30 = 75(3Bas1 — 8Baa0), Baso = 75(Bss2 — Pas1) — 15 Pado,
Bs05 = +(Bs14 — 4Ba04), Bo20 = 55(B323 — B3s2 — 2fas

+ Bsoo0) + 2 Baa0, Barz =0, Bs12 =0, Bso3 =0, Be11 =0,
Beoz = 0, Br10 = 0, Br01 = 0.

Vv = —%, A = —1 then the constant 5440, 5431, 64047 5332, 6314, can
be chosen in such a way that once adding the trivial 2-cocycle
5b}\’" to our 2-cocycle. Hence, the cohomology group is foor-
dimensional. On the other hand,

Bgoo = —B323, B341 = Bzz2 — Pasu,

Bs30 = 15331 — 4B440), B350 = 15 (38332 — 3Ba31 — 4Bas0),
Bs05 = 2(B314 — 2Ba04),

Baz2 = 0, 8413 = 0, B521 = 0, B512 = 0, B503 = 0, Be11 =0,
Be20 = 0, Beoz =0, Brio =0, Bro1 =0

v = —3, A = —3 then the constant B0, 3104, B341, P332, B314
can be chosen in such a way that once adding the trivial 2-
cocycle 5b;"" to our 2-cocycle. Hence, the cohomology group is
for-dimensional. On the other hand,

Bsoo = —B323 — P332, Bast = Bas2, Bars = —Bss2, Bs21 = 155332,
3

Bs12 = —15Ba32, Bs30 = 15332, Beo2 = — 155332, Bs03 = — 158332,

Bs50 = + (38341 —4Ba40), P05 = & (38314 —4Ba04), P20 = 155332,

Br10 = 758332, Bro1 = —=5P332, Bazz =0, Be11 =0,

v =—3, A= —2 then the constant404, 8323, 8350, 5314, 3332, Bs00

can be chosen in such a way that once adding the trivial 2-cocycle
5b}\’" to our 2-cocycle. Hence, the cohomology group is three-
dimensional. On the other hand
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Baz2 = %(5323 + 2332 + B00), Baz1 = —P323 — B3z2 — Bsoo,
Ba1z = 3(Bs23 + Bsoo), Bza1 = —Bs23 — 23332 — Bsoo,

B0 = *%(5323 + 28332 + Bs00), Bs21 = *1%(5323 + Bs00)s

Bs12 = 1 (B323 + P332 + Bsoo), Bsso = —15 (28323

+ 30332 + 2B300), Bs03 = 2(Bs23 + Bsoo), B305 = 3 (Bs14 — Baoa),
Be11 = 15(B323 + 28332 + Bs00), Be20 = — 5 (B323 + Bsoo) — 158332,
Beoz = 75(3Bs23 + 28332 + 3Bs00),

Brio = —55(Ba23 — P332 — Bsoo), Bror = 5 (P23 + Bas2 + Bsoo)-

e v =—2, A =0 then the constantS431, 8332, 8323, 8305, 8800, 140,
B413 can be chosen in such a way that once adding the trivial

2-cocycle 5b;"" to our 2-cocycle . Hence, the cohomology group
is tow-dimensional. On the other hand,

Bazz = 3(Bs23 — Bas2 + Bsoo)s B3a1 = 5P332 — 3Bus1,
B314 = %(5323 +24138500), Bs21 = %(ﬁ323 — 332+ Bs00 — %5431),
Bs12 = 15(—Ps23 + P332 + 268413 — Bsoo);
Bs30 = 2(Baz1 — 3Baso0), B3so = 15(B332 — 2Baa0) — 75 Pas1,
Be11 = 15 (38332 — 38323 + 3Ba13 + Pas1 — 3Bso0),
Be20 = 15 (38323 — 3B332 — 4B431 + 6Ba40 + 3PBs00),
Bri0 = 753332 — 38323 + 28413 + 26431 — 2Ba40 — 3Ps00);
Baoa =0, Bs03 =0, Beoz =0, Bro1 =0
e v =—2, A= —1 then the constantf431, B332, B305, Bs00, B323, Bado

can be chosen in such a way that once adding the trivial 2-cocycle
6b;"'j to our 2-cocycle . Hence, the cohomology group is three-
dimensional. On the other hand,

leo

Bazz = 3(2B323 — Bss2 + 2Bs00), Bsar = §(3B332 — 2Baz1),
Bs21 = 55(63323 — 38332 — 68431 + 6Bs00),

Bs30 = 2(Baz1 — 2Baa0), Bsso = 15 (38332 — 28431 — 4Baao),
Bo20 = 15 (28323 — Bas2 + 2Bs00) — 1% (Bas1 — Baso), Barz =0,
B314 =0, Baos =0, B512 =10, Bs03 =0, Be11 =0,

Beo2 = 0, Br1i0 =0, Bro1 = 0.

e v=—2, A= —1 then the constantB440, 131, 8305, 8332, Bs00, B323
can be chosen in such a way that once adding the trivial 2-cocycle

5b;‘"’ to our 2-cocycle . Hence, the cohomology group is three-
dimensional. On the other hand,

Bazz = 3(Bs23 + Bsoo), Bars = —35(Bs2s — Bsoo),

Bsa1 = 3(Bas2—PBas1), Bs1a = —Ps23—Bs00s Bs30 = 2(Bas1—Pao),
Baos = —3(Bs23 + Bsoo), Bs21 = 5 (Bs23 + Bsoo); Bs03 = — 15 (B323
— Bs00), B3so = (38332 — 2431 — 2Bas0), Be11 = 15323 + Bsoo),
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Be20 = £(B323 + Bsoo), Beoz = —15(B323 + Bsoo),
Br10 = 3= (B323 + Bsoo), Bror = —=5(Bs23 + Bsoo), Bs12 = 0.

e v=-2, A=—3 then the constantS440, 8341, B332, 5305, 3323,
Bsoo can be chosen in such a way that once adding the trivial

2-cocycle 5b’7\’" to our 2-cocycle . Hence, the cohomology group
is tow-dimensional. On the other hand,

Bazz = 2(2B323 + Bas2 + 2Bs00), Basz1 = 2Ps32,

Bais = —B323 — P332 — Bsoo, Bs14 = —28323 — Baz2 — 2Bs00,

Baoa = —2 (28323 + Bss2 — 2Ps00), Bsa1 = 1(Bs23 + Bss2 + Bsoo);
Bs12 = —15B332, B30 = 23332, Bs0s = —15(B323 — 5Bs32 — Bsoo),
B350 %(5341 — Baa0), Be11 = %(25323 + B332 + 28s00),

Be20 = 15 (20323 + 38332 + 2B800), Beoz = —15 (8323 — Bsoo)

- i53327 Brio = %(5323 + B332 + Bs00),

Bro1 = —55 (P23 + Bs32 + Bsoo)

e v = —2, A= —2 then the constantf4s1, 8350, 5323, 305, Bs00,
B332 can be chosen in such a way that once adding the trivial

2-cocycle 6b’7\’" to our 2-cocycle . Hence, the cohomology group
is three-dimensional.On the other hand,

Bazz = 3(Ba2s + Bas2 + Bsoo), Bars = —3(Bs2s + Baz2 + 2fus
+ Bs00)s Bsa1 = —35 P332 + Bas1, Paso = —3P332 + Bas1,

Bs1a = —3PB323 — 3B332 — Bas1 — 3Bs00, Baoa = —3P323 — 3 B332
— Bas1 — 3PBs00, Bs21 = 15(38323 + 3Bs32 + 2Ba31 + 3Bs00),

Bs12 = —3Bus1, Bsso = (4831 — 3Ps32),

Bs03 = — 1 (B323 + 68332 + 48431 + 9Bs00),

Be11 = 15 (B2 + Bas2 + 3Bs00),

Be20 = £ (B323 + 2Bas1 + Bsoo), Beoz = —+(Bs23 + 2B332 + 26431
+ 3Bs00), Brio = 55 (28323 + Bas2 + 2Bas1 + 2Bs00),

Bro1 = —=5(2B323 + B332 + 2431 + 2Bs00)-

(4) The case when k =8

The 2-cocycle condition is equivalent to the following system where
Qijkl = — ikl

ass11 = & (14 2v)auziz + (14 2X)ausa1),

3520 = & (Vausar + 3(1 4 A)ausso),

3502 = £ (3(1 + v)ausos + Aasi2),

600 = § (V5401 + Aasa10),

ag310 = 35 (V(1 + 2v)ayz12 + 2(1 + 2X\)vause + 3 (1 + 3+ 2)\2) 4330
—10a5410),

Q6301 = 4%5(3 (1 +3v+ 21/2) 303 + 2A(1 + 2v)auzie + A1+ 20)auson

Hk‘,_.
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—10a5401),
Q3700 = &(3V(1+3V+2V2)044303+3)\V(1+21/)O¢4312+3)\(1+2>\)VOL4321
+ 3/\(1 + 3X+ 2)\2)(14330 — 20vasg01 — 20)\045410).

Let us study the triviality of the 2-cocycle . A direct computation
proves the space of solutions of the system above is one-dimensional for
(v,A) = (=£,0),(-3,0),(0,—1),(—3,0),(0,—1) zero-dimensional for

(V A) ( 17_1)7(_1a_%)7(_1a_2)7( 17_§) (_%a_ )7(_%7_%)7
( % g)v( gv )a(_27_1)a(_27_%) ( 2 2) ( 2 _g)v(_%v_l)v
( %_%)’( % )’(_%7_3)'

e A= —1, v = —1 the constants (8333, 8342, £324, B351, B315 , B360,

B306 can be chosen in such a way that once adding the trivial
2-cocycle (5b§"” to our 2-cocycle. Hence, the cohomology group is
zero-dimensional. On the other hand,

Bata = 3(B324 — 5Bs15), Baar = 2(Bsaz — 5B351), Bazs = —Bs2a,
Basz = —Psa2, Baso = 5(Bss1 — 9IBse0), Baos = 5(Bs1s — 9Bso6),
Bs13 = B315 — 20324, B531 = —2Ps42 + B351, Bs40 = 75 (450342
— 108351 4 9B360), Bs04 = 15 (458306 — 108315 + Bs24),

Beso = — 758342 + 39351 — B3eos Boos = —Bs06 + 30315 — 753324,
Bs22 =0, Be12 =0, Be21 =0, Br11 =0, Bro2 =0,

Br20 =0, Bsio =0, Bsor =0, Bggo =0

e A =0, v = —1 the constants B342, 8324, B351, 8315, B360, B306 can
be chosen in such a way that once adding the trivial 2-cocycle

6bé\’” to our 2-cocycle. Hence, the cohomology group is one-
dimensional. On the other hand,

Bara = —5 (158315 + 2Bs24), Basr = —5B3s1, Bazs = 25304
— 3333, Bazz = —2B333 — 3P342, Paso = 5 (B351 — 30B360),
Baos = —60B306, Bs31 = 68351, Bs13 = 3B315 + 2 B324 + 155333,
Bs22 = 2 Bs24 + 150333 + 20342, Psa0 = —P351 + 158360,

Be12 = — 35315 — 3P324 — 358333 — £ 5342, Be21 = —2B3s51,
Beso = B3s1 — 108360, Beos = —45306, Bri1 = 35351,
Broz = £Bs06, Brao = —2B351 + 2 B360, Bs10 = 253351 — 555360,

Bs04 = 98306, Pgo1 = 0, Booo = 0.

e A=—1 v =0, the constants S342, 8315, 3333, 5351, B324, Bs06 can
be chosen in such a way that once adding the trivial 2-cocycle

5b§"" to our 2-cocycle. Hence, the cohomology group is one-
dimensional. On the other hand,

Bara = —5Bs15 + 3Bs24, Baar = —3P342 + 2 B351,
Bazs = —3Bs24 + 28333, Paza = **5333 + 45342, Baso = 3B360,
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Ba0s = — 5 Bso6 + 1B315, Bs13 = 6P315 — 32 P24 + 3 B33,

Bs31 = 150333 — £P342 + 60351, P22 = 28324 — 5333 + 63342,
Bsa0 = 3B360, Bs0a = 158306 — TB315 + 25 P324,

Be12 = —2B315 + 28324 — 33333 + 45342,

Be21 = —+B324 + 5 P324 — 28342 + 5351,

Beso = 48360, Beos = —10B306 + TBs15 — 2 B34 + £ B,
Bri1 = % Bs15 — £2 B34 + 2 B333 — B34z + 22 Bss1,
Broz = 22 B306 — 2B315 + 2P324 — 3P333 + PBaaz, Brao = % Psco,

Bs10 = 1353605 Bsor = — 558306+ 5 8315 — 55 B324+ 1 P333— 1 B34z +
38351, Booo = 153360

A = =3, v =0 the constants S315, 8333, B342, B324, B306, f360 can
be chosen in such a way that once adding the trivial 2-cocycle

5bg"” to our 2-cocycle. Hence, the cohomology group is one-
dimensional. On the other hand,

Bara = —5PBs15 + 2B324, Pasr = —3P342 + 35351,

Bazs = —3Bs24 + 3B33, Bas2 = —5P333 + 3B342, Baso = 2 Bs60,
Baos = — 5 Bs06 + 58315, 513 = 68315 — 68324 + 3333,

Bs31 = 15333 — 2 B3a2+3Ps51, Braz = £(98324 — 18333+ 183342),
Bsa0 = 3Bs60, Bs04 = 150306 — 65315 + 35324, Ber2 = —2Ps15

+ 38324 — 3333 + 20342, Bo21 = — 1 Bs2a + 2 B33 — 2 B3a2 + 2Bss1,
Beso = B3eos Beos = —108306 + 68315 — 38324 + B333,

Bri1 = (Bs15 — 28324 + 3333 — 48342 + 5P351), Broz = 3 (150506
— 128315 + 9B324 — 68333 + 3B342), Brao = 2B360, Bs10 = 553360,
Bso1 = 5 (B315 — Bsos — B324 + B333 — Baaz + B3s1), Booo = 571/3360-

A =0, v=—1I the constants 8324, 8351, B33, Bs15, B3a2, Baeo can
be chosen in such a way that once adding the trivial 2-cocycle

5b§"" to our 2-cocycle. Hence, the cohomology group is one-
dimensional. On the other hand,

Bara = 12 Bs15— 5 P24, Pasr = 3P342—505351, Baos = 48324 — 3 Bass,
Basz = 12 B3ss — 3Psa2, Baso = TBss1 — 2 Bs60, Baos = 3Bs06,
Bs1s = 68315 — SBs24 + 55333, Bez1 = 38333 — 22 B34z + 65351,
Bs22 = 6B324 — 5333 + 2B342, Bsa0 = 358342 — TBs51 + 15360,
Bsos = 58306, Be12 = 5B315 — 20324 + 3 B335 — 3 B34z,

Be21 = 4B324 — 38333 + 2 B342 — 28351, Beos = 45306

Beso = 18333 — 2 Baaz + 7Bs51 — 108360, Broz = 2 B30

Brir = 28315 — £B324 + B335 — 32 Bsa2 + 1 Pss1,

Br20 = Ba2a — %/5333 + 25342 — 28351 + 17533607

Bs10 = 2B315 — § 324 + 155333 — 250342 + £5351 — 55360,

Bso1r = %5306, Baoo = ﬁ5306-
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e A = —3, v =0 the constants (8315, 8333, 8342, 8324, B306, 3360 can
be chosen in such a way that once adding the trivial 2-cocycle

5b§"" to our 2-cocycle. Hence, the cohomology group is one-
dimensional. On the other hand,

Bara = —5Bs15 + 2B324, Baar = —3Bsa2 + 2B351,

Bazz = —3Ps24 + 3Ps33, Pasz = — 3 B333 + 3B342, Baso = 3 Pse0,
Baos = —12B306 + 2 B315, B513 = 68315 — 68324 + 35333,

B3t = 150333 — P34z + 3Pss1, Poz = 2824 — 22 P333 + 2342,
Bsao = 5 B360, Bs0a = 158306 — 68315 + 5 B324, Bezo = Bsso,

Be12 = —2Bs15 + 3B324 — 38333 + 28342, Bo21 = — 1 Bs2a + 2Ps33
— 8 B34z + 28351, Boos = —108306 + 68315 — 3B324 + Bass,

Bri1 = (Bs15 — 2Bs24 + 3333 — 48342 + 5P351), Broz = 3 (150506
— 128315 + 9B324 — 68333 + 3B342), Brao = 2B360, Bs10 = 553360,
Bso1 = 55(—3B306 + 3315 — 3Bs24 + 3B333 — 3342 + 3fs51),

Boaoo = 35 P360-

e A= —1, v = —3 the constants 8524, B342, 8351, B315, B333, 360, B306
can be chosen in such a way that once adding the trivial 2-cocycle

5bg"" to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand ,

Bara = —1(5Bs15 + 2B324), Baar = Bsaz — 2 Bss1,

Bas2 = 3 Bs33 — B3z, Baso = 3P351 — 3B360,

Baos = —3B306 + 38315, Bs31 = 158333 — 2 B34z + Pasi,

Bsa0 = 15 (38342 — 1583351 4 453360), Bs0s = 15 (158306 — 53315
+ B324), Bozo = 55333 — 342 + 3351 — Beo, Boos =0,
Bri1 =0, Bro2 =0, Br20 =0, Bs10 =0, Bso1 =0,

Be12 = 0, Be21 =0, Booo =0, Bs13 =0, Ba23 =0, Bsa2 =0,

e A= —1, v = —2the constants S315, 8351, 8342, B333, B360, S306, F324
can be chosen in such a way that once adding the trivial 2-cocycle

5b§"" to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = 5Ps24, Baa1r = 3B342 — 3B351, Bazs = Psau,

Basz = 3 Bs33 — B3z, Baso = Bss1 — 3Bs60, Baos = 5(Bs1s
—3PB306), Bs13 = 2P324, P31 = 150333 — £ B342 + Pasi,

Bsaz = £P324, Boao = £P342 — 28351 + 3360, Bsoa = 150324,
Be12 = +Bs24, Be21 = £324, Beso = <5333 — 2342 + 2351

— Bs60, Boos = 15 B324, Bri1 = =B34, Broz = 5= B324,

Brao = 35324, Bs10 = 15 P24, Bso1 = 115324, Booo = 5 5324-
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e A= —1, v = —3 the constants Bs42, B351, 5333, 360, B306, 3315, B324

can be chosen in such a way that once adding the trivial 2-cocycle
5b§"" to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = §(5B315 + 4B324), Baar = 2B3a2 — 3B351, Pazs = 2504,
132 = 70333 — B3a2, Baso = 5(5B351 — 18B360), Baos = 55315,
5 28 B3az, B (58 18$360), 3 50
513 = B315 + 50324, B531 = 5(90333 — 88342 351),
B Bs15 + 3 Bs24, B 2(98 80342 + 53351)
522 = £ 324, B540 = B342 — 58351 + 55360, Be21 = 5 B324,
B 2B324, B B 28351 + 55360, 36!
Bsos = 15 (5Bs15 + B324), Ber2 = 38315 + 2 B324, Beso = 35333
— 38342 + §B351 — B3e0, Beos = 15(50315 324),
2Bsa2 + 218 B0, B = (50315 + 203324)
711 = 35 (50315 324), Bro2 = 35 (50315 324),
B = (58315 + 8324), B = (58315 + 30324)
720 = %324, Bs10 = 55(B315 324), Bso1 = 550315 + 350324,
Brao = 7 Bs24, B s (B315 + 2B324), B 5315 + 358
Baoo = flg(ﬁsw + B324)-

A= —2, v = —1 the constants 342, 8324, B315, B351, 3333, B306 B360
can be chosen in such a way that once adding the trivial 2-cocycle

5b§"" to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = —3Ba15 + Ba2a, Baar = 1(2B342 — 5Bs51), Baoz = —Pa2a

+ 38333, Baso = 35351 — 3B360, Baos = (38315 — 18306),

Bs13 = 75(10B315 — 88324 + 3B333), Bs40 = 758342 — 5351
+150360), B504 = 15 (188306 —153315+303324), B0z = 55(—200306
+ 108315 — 43324 + B333), Paz2 =0, Ps31 =0, Bsa2 =0,

Bezo =0, Be12 =0, Be21 =0, Br11 =0, Bro2 =0,

Br20 =0, Bsi0 =0, Bso1 =0, Booo = 0.

A= -2, v =—2 the constants B34z, 8324, B315, B351, B360, B306, 5333
can be chosen in such a way that once adding the trivial 2-cocycle

5bé\”’ to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = —2B315 + P24, Baat = Baaz — 3B351, Bazs = 3 B33,

Bazz = 3Bs33, Baso = 3B351 — 3B360, Baos = —3B306 + 5 B315,
Bs13 = 155333, Bo31 = 153333, P22 = 555333, Bs40 = 155342

— 38351 + 38360, Bs04 = 3306 — 35315 + 158324, Bor2 = 25 P333,
Be21 = 555333, Beso = 55/3333, Boos = 358833, Brir = =5Pa33,
Bro2 = 1553333, Br20 = 1353333, Bs10 = 5050333, SBs01 = 505333,

6900 - 161805333

A =—32, v =—2 the constants B342, 8351, B306: 5360, 3333, B315, 324
can be chosen in such a way that once adding the trivial 2-cocycle
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5bg"u to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = 2Ps15 + Ba2a, Baar = 2Bsa2 — 58351, Pasz = B33,

Bazs = 2B324 + 3B333,, Baso = 2P351 — 3B360, Laos = 35315,
Bs13 = 151083515 + 1603324 + 3333), P31 = 23333, Ps22 = 203324
+ 21 B333, Bsa0 = (48342 —5B351+68360), Bs04 = 2 B315+ 158524,
Be12 = 50315 + £ Bs24 + 50333, Bo21 = 15(208324 + 9Ps33),

Bes0 = 38333, Beos = 55(108515 + 8324 + B333), Bri1 = 3=(5fs15
+ 163324 + 9B333), Broz = 135 (308515 + 368324 + 9333),

Brao = 75 (2Bs24 + 3B333), Bs10 = =5 (Bs15 + 4B324 + 3333),

Bso1 = = B315+ 55 B324+ 535333, Booo = 16z (B35 + 28324+ B333).

e A =—32 v = —2the constants Bs42, B315, 8351, B306. B360: 3333, B324
can be chosen in such a way that once adding the trivial 2-cocycle

5bg"u to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand ,

Bara = B324, Baar = (68342 — 5B351), Bazz = Baza + 2 Bass,

Bazz = 2B333, Baso = B3s1 — 38360, Baos = 2 (B315 — 2B306),

Bs13 = 2 B324 + 158333, Bs31 = 158333, Bsaz = 2(2B324 + 3Ps33),
Bsa0 = 2P342 — B3s1 + 3Bs60, Bs0a = 158324, Ber2 = 75(48304
+38333), Bo21 = 75(48324+9B333), Bozo = £/333, Boos = 55 (48324
+ B333), Bri1 = 75(8B324 + 9Bs33), Broz = =5(2Bs24 + Bss),

Br20 = 35 (B324 + 3B333), Bs10 = 13520324 + 35333),

Bso1 = 565 (126324 + 9B333), Booo = 5 (Bs24 + Pass).

e \ = —2, v = —1the constants 351, 8315, 3324, 3333, 8306, B360, 342
can be chosen in such a way that once adding the trivial 2-cocycle

6bé\’” to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = 5(3B324 — 5P315), Baar = 3B342, Pazs = —Bs24 + 3 P33,
Basz = Bsaz, Baso = 5(Bss1 — 3Bse0)s Baos = —3Bs06 + Ps1s,
Bs13 = 75(108315 — 123304 + 9fs33), Bs31 = 2342, P22 = 2342,
Bsao = 758342, Bsoa = 35306 — 28315 + £B324, Bo12 = 3 B34z,
Be21 = £ 342, Beso = 158342, Beos = —Psos + 5Ps15 — 2 fs24

+ %5333,1ﬁ711 = 2= B34z, ﬁlmz = 5= P42, 5;20 = 3= 342,

Bsi0 = 1458342, Bsor = 1450342, Booo = 1350342

e A= -2, v=—3 the constants 8324, B315, 8351, 360, B306, 3342, 333
can be chosen in such a way that once adding the trivial 2-cocycle
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5bg"u to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bira = —2PBs15 + 3 Bs24, Baa1 = Baaz, Pazs = 3 P33,

Basz = 3Bs33 + B3z, Baso = 2(Bss1 — 2B360), Baos = —3Bs06

+ Bs15, Bs13 = 150333, Bs31 = 15(3Pa33 + 80s42), Bra0 = 15342,
Bs22 = 1%(35333 + 2fB342), Bs0a = %5306 — Ba15 + %532@

Be12 = 55(90333 + 4B342), Be21 = 15 (3B333 + 5B342),

Be30 = 55 (8333 + 4P342), Beos = £P333, Br11 = 75(9Bss3

+ 80342), Broz = 35 (38333 + 2B342), Brao = 25 (Bs33 + 2342),
Bs10 = 555(9B333 + 12B342), Bsor = 135 (38333 + 2B342),

Booo = 535 (Bs33 + B342).

A = —2, v = —2the constants (315, 351, 8360, 8306, 3342, £324, 3333
can be chosen in such a way that once adding the trivial 2-cocycle

5bg"u to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = 3B324, Boao = £P342, Baar = 3PBsa2, Bazs = B3a

2 5 2
+ 3 Bs33, Bas2 = 3Ps333 + Paaz, Paso = Bas1 — 5 P360,
Baos = —35B306 + Ba15, Bs13 = 15(48s24 + 3333),
Bs31 = 15(3Bs33 + 4B342), B2z = 2(B324 + 3fs33 + Paa2),
Bs0s = 28524, Be12 = 15 (68324 + 9B333 + 2B342),
Be21 = 75(2Bs24 + B33 + 68342), Boso = #(Bs33 + 2P342),
Beo3 = + (28324 + Ba33), Bri1 = 75(12B324 + 27333 + 128342),
Broz = 3= (68324 + 60333 + Bs42), Brao = 35 (B324 + 68333 + 6342),
Bs10 = 755 (8324 + 3B333 + 2B342), Bsor = o5 (28324
+ 98333 + B342), Booo = 315 (Bs24 + 28333 + Ba42).

A = —2, v = —2 the constants B351, 8306, 3360, B342, 3315, B335, B324
can be chosen in such a way that once adding the trivial 2-cocycle

6bé\’” to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = §(5B315 + 6B324), Baar = 2B342, Pazs = 2Bs24 + 3 Bss3,
Bazz = § P33 + Baaz, Baso = 5 (50351 — 3PBs60), Baos = Bais,

Bs13 = Ba1s + 1*525324 + 1%5333, Bs31 = %(95333 + 80342),

B2z = 2(3B324 + 68333 + B342), Bsao = Bsaz,

Bs0a = Ba1s + %5324, Be12 = %5315 + 25324 + %5333 + %534%
Boa1 = £(4B324 + B333 + 4B342), Beso = 558333 + 3 B342,

Beos = 3P315 + 38324 + £P333, Bri1 = 35(5Bs15 + 248324

+ 27333 + 88342), Broz = 35 (108315 + 188324 + 9B333 + Ba42),
Brao = (Bs24 + 3Bs33 + 2B342), Bsor = 158315 + 5= B324 + 5 P333
+ 358342, Bs10 = 55 (8315 + 68324 + 9P333 + 4Ps42),
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Booo = 135 (B315 + 38324 + 3333 + Baao.

e A= -3, v = —1the constants 324, B315, 8333, 306, B360, 3351, B342
can be chosen in such a way that once adding the trivial 2-cocycle

5b§"" to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = 2B324 — 5P315, Baar = 1(2B342 + 5Ps51),

Bazs = 2B333 — B324, Bas2 = 2B342, Baso = 35351,

Baos = 3(—18PBs06 + 5Bs15), Bs13 = B315 — 5324 + 2333,

Bs31 = 2 B342 + Bas1, Broz = 2B342, Bsao = 15(Bsa2 + 5Ps51),
Bsos = 38306 — 58315 + B34, Be21 = 2 B34z + 38351,

Beso = 75 (28342 + 5B351), Beos = 28315 — B306 — 58324 + 3333,
Bri1 = 3= (88342 + 5B351), Broz = 26342, Brao = 35 (3Ps42
+58351), Bs10 = 350342 + 358351, Bsor = =5 (28342 + Bss1),
Be12 = %53427 Baoo = %(5342 + B3s1)-

e A= -3, v=—3 the constants B304, 8315, 5360, B306, B333, B351, B342
can be chosen in such a way that once adding the trivial 2-cocycle

5b§"" to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = —2B315 + 28324, Basr = Baaz + 3P351, Baos = 5333,
Basz = 3Bs33 + 2B342, Baso = 2B351, Baos = —3Bs06 + 3Bs15,
Bs13 = 2333, Ps31 = 150333 + £P342 + 351, P22 = (35333
+4B342), Bs10 = 158312 + 38351, Bsoa = (68306 — 5Ps15
+4324), Be12 = 75(98333+80342), Bo21 = 558333+ £ B34z + 3 P51,
Beso = 258333 + 2B342 + 1 Bas1,

Beos = 53333, Br11 = 35 (98333 + 163342 + 5B351),

Broz = 15 (38333 + 2B342), Brao = 755 (38333 + 128342 + 108351,
Bs10 = 5355333 + 55 B342 + 255351, P01 = 25 (3Pa33 + 4B342

+ B351), Booo = 1eg (B333 + 2B342 + P3s1)-

e A= —2, v = —2the constants 3315, 3360, 3306, 3324, 5351, B333, B34
can be chosen in such a way that once adding the trivial 2-cocycle

5bg"y to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = 2B324, Baa1 = 38312 + 2B351, Bazs = Bsoa + 2Bss3,
Bas2 = 3Bs33 + 20342, Baso = Pas1, Paos = §(5B315 — 6B306),
Bs13 = (88324 + 9B333), Bs31 = 75(9B333 + 248342 + 108351),
Bs22 = 156324 + 27333 + 180342), Bsao = 2PBs42 + P51,
Bsoa = B2, Borz = = (48324 + 9333 + 4P342), Be21 = P24
+ 208333 + 2842 + 58351, Beso = =333 + 2342 + 25351,
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Beos = %5324 + %ﬁ3337 Bri1 = %(85324—%276333 +24 3342 +5351),
Bro2 = (28324 + 3Ps33 + Pa42), Br2o = 35 (B324 + 9PBsss

+ 180342 + 108351), Bs10 = =5(23324 + 9PBs33 + 126342 + 6351,
Bsor = =5 (48324 + 9B333 + 68342 + Bs1),

Booo = 135 (B324 + 38333 + 3342 + Bas1)-

e A =—3, v = -2 the constants 360, 8306, 3333, B351, 5315, B342, B324
can be chosen in such a way that once adding the trivial 2-cocycle

5bé\’” to our 2-cocycle. Hence, the cohomology group is zero-
dimensional. On the other hand,

Bara = 5Bs15 + 2B324, Baso = 3B351, Baar = 2B3a2 + 2 Pss1,

Bazs = 2B324 + 3Ps33, Pazz = IB333 + 2542, Paos = 2 B315,

Bs13 = £(5B315+168324+9B333), P31 = £(98333+163342+50351),
Bsaz = 55 (4Bs24 + B33 + 4B342), Bsa0 = Baaz + 2 Pss1,

Bs04 %5315 + B324, Be12 = %ﬁ315 + 1?,2@324 + %ﬁ&%s + %53427
Be21 = 15 (80324 + 27333 4 24342 + 58351), SBes0 = 3/3333

+ 38342 + 3B351, Boos = 2B315 + 38324 + 38333, Bri1 = 55(5Bs15
+ 328324 + 548333 + 328342 + 5B351), Broz = 15 (58315 + 128324
+ 98333 + B342), Br2o = 5 (28324 + 9B333 + 128542 + 5B351),
Bs10 = 25 (8315 + 88324 + 18333 + 168342 + 5B351),

Bsor = 55(58315 + 168324 + 18333 + 83342 + B351),

Booo = =25 (8315 + 28324 + 68333 + 28342 + B351).

-4

(5) The case when k =9
The conditions of 2-cocycle shows that only one 2-cocycle spans the
cohomology group, where a;;x; = —oyjik1, given by

1
Q331 = *;(2(3 + 2X\)ag340 + Barssao),

1
Q3413 = X((6 + 4v)auzos + 5as303),
Q5321 = 5%(1/(1 + 2v)agaza + 3(1 + A) (6 + 4\ )auza0 + Sas330))s
Qs312 = %()\(1 + 2X)aza22 + 3(1 + v) ((6 + 4v) 304 + Hvs303))
Q6410 = —Q6410 = % (vausin + (1 + 2\ )ausao)
Q4601 = —%(1 + 2v)aus02 — %)\044511,
(3620 = % (v(1 4 2v)asa22 + 6(3 4+ 5A + 22%) aza0 — 100us20 + 30(1 + N)awssao),

1
3602 = Z5(A(1 + 2/\)043422 +6 (3 + 5v + 21/2) 4304 — 1004502 + 30(1 + V)Oé5303),
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1
Q7310 = m((?b)\(l + 2)\)V(1 + 21/))043422 + (61/(3 + QV) (1 + 3v + 2V2))()l4304

+ (12)\ (3 + 11/\ + 12)\2 + 4)\3))044340 - (20AVO[4511 - 20)\(1 + 2A))O&4520

+ (150 (1 + 3v + 20°) )aszos + (45X (1 + 3X + 20%) )asaz0),
1

Q7301 = @((?M(l + 20)v(1 + 2v))agase + (120 (3 + 11v + 1202 + 40%) ) auzos

+ (6A(3 + 2)0) (1 + 3X\ 4+ 20?))auzao — 20v(1 + 20)as02 — 20Avaus

+ 45v (1 + 3v + 21/2) as303 + 15A (1 + 3X+ 2)\2) 015330),
L
4725
—9A (53 + 11X + 12A% + 40*) auzag + 5v/(103 + 260) aus02 + 130Avaus

+ 5A(103 + 26X) 520 — 30 (—14 + 3v + 20°) asz03 — 30X (—14 4 3X + 2X%) ais330),

Q6500 = (BA(L + 2\ (1 + 2v)azaze + v (53 + 11w + 1202 + 4v%) auzou

1
3800 = m(6A(1 + 20)v(1 4 2v)agae + W (1 + 220 + 240° + 80°) auzos

+ 9\ (1 + 22\ + 24)\2 + 8)\3) 4340 — 101/(—2 + 51/)C¥4502 - 50)\VC¥4511
- 10)\(—2 + 5)\)0&4520 + 15v (7 +12v + 81/2) 5303 + 15\ (7 + 12X + 8/\2) 0(5330),

1 1
6311 = 475(_2(1 +20)(1 + 2v)azg00 — X(6(3 +2v) (14 3v + 20%) ) auzos

1 1
— ;(6(3 +2X) (14 3\ + 2X%))avasao + 100511 — X(15 (1+3v +20%))asz0s

1
— =(15 (1 43X + 22%))arss30)-

14

Let us study the triviality of this 2-cocycle. A direct computation
proves that
e v =0, =0 the constants B433, 8541, Ba24, B352, Ba42, B343, B514,
Bs05, 8550 can be chosen in such a way that once adding the trivial
2-cocycle 6b§\ " to our 2-cocycle . Hence, the cohomology group
is zero-dimensional.

e v =0,\ = —3 the constants B343, B505, 541, B1a2, Ba24, Bazs, Bss2,
Bs14 can be chosen in such a way that once adding the trivial 2-

cocycle 5bg‘ ¥ to our 2-cocycle . Hence, the cohomology group is
one-dimensional

e v =0,\= —1 the constants 8343, 8433, B505, 541, Ba42, Ba24, B352,
Bs514 can be chosen in such a way that once adding the trivial

2-cocycle 5b§‘ " to our 2-cocycle . Hence, the cohomology group
is one-dimensional
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v =0,A = —3 the constants (343, 8541, B505, 142, Bazs, Baza, Bs14,
B352 can be chosen in such a way that once adding the trivial 2-

cocycle 5b§\ 'Y to our 2-cocycle . Hence, the cohomology group is
one-dimensional

v =0,\ = —2 the constants B505, B442, £433, 8343, Ba24, B514, B352,
B451 can be chosen in such a way that once adding the trivial

2-cocycle (5bg"" to our 2-cocycle. Hence, the cohomology group is
one-dimensional

v =0, = —3 the constants 361, 8505, B133, 142, B343, Ba2a, Bsar,
Bs14 can be chosen in such a way that once adding the trivial 2-

cocycle 5bg‘ ¥ to our 2-cocycle . Hence, the cohomology group is
one-dimensional

v =0,\ = —3 the constants B541, 8352, 8505, B1442, 8433, B343, Ba24,
Bs14 can be chosen in such a way that once adding the trivial

2-cocycle 5bg‘ " to our 2-cocycle . Hence, the cohomology group
is one-dimensional.

v =—%,\ =0 the constants 8352, 8550, B514, Baz4, Baaz, Bazs, P3as,
Bs41 can be chosen in such a way that once adding the trivial 2-

cocycle 5b§‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v=—3,\= —3 the constants (343, 8550, B352, 133, aaz, Baza,
Bs14, B541 can be chosen in such a way that once adding the trivial

2-cocycle 5bg‘"j to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—1, X\ = —1 the constants B343, Ba2, B33, B352, B550, P41, B514
, Ba24 can be chosen in such a way that once adding the trivial

2-cocycle 5b§‘ " to our 2-cocycle . Hence, the cohomology group
is one-dimensional.

v =—1, A= —3 the constants 352, B33, B550, 8514, B343, Baaz, Bazu,
Bas1 can be chosen in such a way that once adding the trivial 2-
cocycle 5b§‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v = —3,\ = —2 the constants B352, f433, 8550, B514, B343, Baaz, Baza,
Bas1 can be chosen in such a way that once adding the trivial 2-

cocycle 5bg‘ ¥ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.
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e v =—1 )= —3 the constants 352, B361, Baz4, B343, B514, Basz, Bass,
Bs05 can be chosen in such a way that once adding the trivial 2-

cocycle 6bg‘ ¥ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v=—1 )= —3 the constants 352, B142, 343, Bro00, B514, Bazs,

Bs05 can be chosen in such a way that once adding the trivial
2-cocycle (5bg"" to our 2-cocycle. Hence, the cohomology group is
tow-dimensional.

e v =—1,\ =0 the constants S550, 8514, Ba24, Baaz, B352, B33, Bs41,
B343 can be chosen in such a way that once adding the trivial

2-cocycle 6bg‘"’ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v=—1,A= —1 the constants Bs43, Ba33, B124, Bs14, B541, B352, Baaa,
Bs50 can be chosen in such a way that once adding the trivial 2-

cocycle 5b3 " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v = —1,\ = —1 the constants B433, 8343, 8550, B514, B541, B352, Baa2,
Ba24 can be chosen in such a way that once adding the trivial 2-

cocycle 5b§‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

o v =—1,\A= —3 the constants Bs43, Bs41, Bs50, B14, B352, Bazs, Baza,
Ba42 can be chosen in such a way that once adding the trivial 2-

cocycle 5bg‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v = —1,\ = —2 the constants 3550, 3352, 3514, 3343, 433, Ba24,
51000, B451 can be chosen in such a way that once adding the triv-

ial 2-cocycle 5bg"" to our 2-cocycle. Hence, the cohomology group
is one-dimensional.

e v=—1,A = —3 the constants 361, 8343, Ba24, Baaz, B514, Bu33,
51000, B505 can be chosen in such a way that once adding the triv-
ial 2-cocycle 5bg"" to our 2-cocycle. Hence, the cohomology group
is one-dimensional.

e v = —1,\ = —3 the constants 3343, 81000, 424, £33, B514, B505, Ba42,
Bs41 can be chosen in such a way that once adding the trivial 2-
cocycle 5bg‘ ¥ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.
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v =—3, X =0 the constants 514, 8550, Ba24, B34, Bas3, Bas2, Baaz,
Bs41 can be chosen in such a way that once adding the trivial 2-

cocycle 6bg‘ ¥ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3 )= —1 the constants 334, Ba24, B514, 8352, Bsa1, Bazs, Buaz,
Bs50 can be chosen in such a way that once adding the trivial 2-

cocycle 5b§\ ¥ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3 )= —1 the constants B334, 8514, B541, B352, B33, Baaz, Baoa,
Bs50 can be chosen in such a way that once adding the trivial 2-
cocycle 6b§\ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3 )= —3 the constants 8343, B550, B514, B541, B352, B334, Bz,
B424 can be chosen in such a way that once adding the trivial 2-
cocycle 5b3 " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3 X\ = —2the constants Bass, 8550, 3352, B514, 3334, Baza, Bus1,
B1000 can be chosen in such a way that once adding the trivial
2-cocycle ébg"y to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3 X=—2 the constants B124, B361, B334, Ba42, B133, B514, B505,
B1o00 can be chosen in such a way that once adding the trivial
2-cocycle 5bg‘"j to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3,\ = —3 the constants B334, 1000, Ba24, B505, B514, B133, Baaz,
Bs41 can be chosen in such a way that once adding the trivial 2-
cocycle 5b§‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v = —2,A =0 the constants B550, 3352, £433, B442, 5343, B541, B325,
Ba15 can be chosen in such a way that once adding the trivial
2-cocycle 5bg"" to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—2,\ = —1 the constants B325, 3352, B541, B142, 343, Bazs. Bs50,
Ba15 can be chosen in such a way that once adding the trivial 2-
cocycle 5bg‘ ¥ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.
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o v = -2\ = —1 the constants 3343, 3325, 8352, B541, Ba42, B133,
Bs50, Ba15 can be chosen in such a way that once adding the trivial

2-cocycle (5bg"” to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

o v = -2\ = —3 the constants 8343, 8325, B352, Bsa1, Baaz, Bs50, Bais,
B1o00 can be chosen in such a way that once adding the trivial

2-cocycle (5bg"" to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v = —2 )\ = —2the constants 8343, 8550, 3325, B352, 133, Ba15, Bas1,
B1000 can be chosen in such a way that once adding the trivial

2-cocycle 6bg‘"’ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v =—2,)\= —3 the constants S5, B361, 3325, Ba33, B142, B33, B505,
B1000 can be chosen in such a way that once adding the trivial

2-cocycle (Sbg"y to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v = —2,\ = —3 the constants B325, 1000, 3343, Ba15, B505, Baa2; Bs41
, B33 can be chosen in such a way that once adding the trivial

2-cocycle ébg"y to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v =—2 ) =0 the constants 316, 8550, B133, Ba24, B33, B352, Baa2,
Bs41 can be chosen in such a way that once adding the trivial 2-

cocycle 5bg‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

e v=—3 \=—1 the constants 343, 316, 442, B352, Bsa1, Baza
, B433, Bs50 can be chosen in such a way that once adding the triv-

ial 2-cocycle 5bg"" to our 2-cocycle. Hence, the cohomology group
is one-dimensional.

e v=—5 X\ = —1engendrer par B343, 8316, B142, B352 B541, Bass, Bs50,
B1o00 can be chosen in such a way that once adding the trivial

2-cocycle 5bg"" to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

_ _5y__3
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o v A 5 the constants 8343, 8433, 8316, 352, Ba42, B541, B550
B1000 can be chosen in such a way that once adding the trivial

2-cocycle 5bg‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.



340

Imed Basdouri

v =—3,X\ = —2the constants Bss1, 8316, B352, B133, B1a2, B343, Bs50,
B1000 can be chosen in such a way that once adding the trivial

2-cocycle (5bg"” to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3,X = —2 the constants 316, 51000, B160, 142, Ba33, B343, Baza,
B361 can be chosen in such a way that once adding the trivial 2-
cocycle 5b§\ ¥ to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3 X = —3 the constants B316, 51000, 106, B541, Ba42, Ba33, Baza,

5343, can be chosen in such a way that once adding the trivial 2-
cocycle 6b§\ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v = —3,\ = 0 the constants S514, B424, £343, B550, B433, B352, Baaz,
Bs41 can be chosen in such a way that once adding the trivial
2-cocycle (Sbg"y to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3,A=—1 the constants B343, B352, B1000, 142, B541, B133

, B550 can be chosen in such a way that once adding the trivial
2-cocycle ébg"y to our 2-cocycle. Hence, the cohomology group is
tow-dimensional.

v = —3,\ = —2 the constants 3343, 3352, £1000, 442, £33, B541, Ba24,
Bs50 can be chosen in such a way that once adding the trivial 2-
cocycle 5bg‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3,\ = —2 the constants B343, 5352, B1000, B142, Baz3, B550, Baza,
Bs41 can be chosen in such a way that once adding the trivial 2-
cocycle 5b§‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v = —3,\ = —2the constants 8352, 81000, 8451, Baa2, £343, 8433, Ba24,
Bs50 can be chosen in such a way that once adding the trivial 2-
cocycle 5b§‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

v =—3,\A = —2 the constants B361, 51000, B160, B142, Bs41, Bu3s,
5343, Ba24 can be chosen in such a way that once adding the trivial
2-cocycle 5bg‘ " to our 2-cocycle. Hence, the cohomology group is
one-dimensional.
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o v = —3,\ = —3 the constants 3343, 3370, B1000, 8541, B514, Ba24,
Baa2, Ba33 can be chosen in such a way that once adding the trivial

2-cocycle (5b;"” to our 2-cocycle. Hence, the cohomology group is
one-dimensional.

(6) The case when k =10
The proof here is the same as in the previous section. We just point
out that the space of solutions of the 2- cocycle is tow-dimensional for

(/\,Z/)Z(O,O),(O,—Q),( 27_3) (g?_f) ( §) ( 7) ( 2 _3)
7(*2a7%)7<7g 72) ( 3)7(75 - ) (* afg) ( )

l\D
\_/M\\I

(_3’_%)5(_%7_ )a( 2 g)’( % ( 2 %) (_5’_3)’( %’_%)7
one-dimensional for (), 1/) = (O,f%),( - ) (0,—2),(0,-2),(0,-3),
(07_ )’( ) ) (Oa_g>7(07 2)? _% ( - ) (O _2)7(_%>O)a(_%a0)7
(73777)’( ) )’( 1, 3))( 270)( )( 5 ;0 ( 37% ’(7370%
(=3,-1),(=3,-1),(-3,-2),(—%,-3) nd zero- dlmenswnalf r other-

wise.

(7) The case when k =11
The proof here is the same as in the previous section.

(8) The case when k =12
The proof here is the same as in the previous section. We will investi-
gate the dimension of the space of operators that satisfy the 2-cocycle
condition. We discuss the following cases: the space of solutions of the
system is 12-dimensional for (X, v) = (335 (—389+v/32737), 135 (—389+
V/32737)), (108( 389++/32737),0), (108( 389++/32737),—1),(—1.0),(0, —1),
(=1,-1) and 14-dimensional for (\,v) = (0,0). Second, taking into
account these conditions, we will study all trivial 2-cocycles.

(9) The case when k > 13
For k > 13, We get T(X,Y)(¢,%) = 0 car the number of variables
generating any 2-cocycle is much smaller than the number of equa-
tions coming out from the 2-cocycle condition (for k¥ = 13 we have
90 variables and 113 equations). For generic A and v, the number of
equations will generates a one-dimensional space, which give a unique
cohomology class. This cohomology class is indeed trivial because the
expression 0b(X,Y ) (o, 1) is also a 2-cocycle.

H?(Vect(R), sl(2), Dip,p) =0.
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