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Abstract: In this work, we explore the %—derivations of quasi-filiform Lie algebras of maximum
length, focusing on dimensions 7 and higher. Using these derivations, we then construct non-trivial
transposed Poisson algebras. Additionally, we develop a commutative associative multiplication
method to build a transposed Poisson algebra associated with each Lie algebra under consideration.
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INTRODUCTION

Bai et.al. [3] introduced a dual notion of the Poisson algebra, which is called a transposed Poisson
algebra, by changing the roles of the two multiplications in the Leibniz rule. Poisson algebra is
introduced to commutative associative algebras by their derivation. Similarly, on a Lie algebra, the
concept of a transposed Poisson algebra is defined by the %-derivation. This way of defining not only
shares some properties of a Poisson algebra, such as the closedness under tensor products and the
Koszul self-duality as an operation, but also admits a rich class of identities [3,/5,/8,10,25-27].

The description of all Poisson algebras with a fixed Lie or associative part [11,/15,30] is one of
the natural tasks in the theory. In this paper, we present transposed Poisson algebras that demonstrate
quasi-filiform Lie algebras of maximum length. Abdurasulov et.al. [1]], obtained the description of all
transposed Poisson algebra structures on solvable Lie algebras with filiform nilradical.

It is worth noting that any unital transposed Poisson algebra is a particular case of a “contact
bracket” algebra and a quasi-Poisson algebra [5]]. Every transposed Poisson algebra is a commuta-
tive Gelfand-Dorfman algebra [27]], and is also an algebra of Jordan brackets [8]. Ferreira et. al. [[7]
established a relation between transposed Poisson algebras and %-derivations of Lie algebras. These
ideas played an active role in describing all transposed Poisson structures on Witt and Virasoro alge-
bras in [7|]. Twisted Heisenberg-Virasoro, Schrodinger-Virasoro and extended Schrodinger-Virasoro
algebras were studied in [32]]. The fact that the original deformative Schrodinger-Virasoro algebras
have nontrivial %—derivations, indicating that they possess nontrivial transposed Poisson structures
is shown in [28]]. In [23]] Transposed Poisson structures on deformative Schrodinger-Witt algebras,
non-finitely graded Witt algebras, and non-finitely graded Heisenberg-Witt algebras are classified.
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Moreover, in [24] authors computed %—derivations on the deformed generalized Heisenberg-Virasoro
algebras and on not-finitely graded Heisenberg-Virasoro algebras, and classified all transposed Pois-
son structures on such algebras. J-derivations of simple Jordan algebras with values in irreducible
bimodules studied in [33]] Meanwhile, Schrodinger algebra in (n + 1)-dimensional space-time was
discussed in [29]. Then, in [[17] Witt type Lie algebras were discussed and [18] studied generalized
Witt algebras. The papers [16,|18] studied Block Lie algebras, while [[19] examined Lie algebras
of upper triangular matrices and a transposed Poisson structures on Lie algebra of upper triangular
matrices. Additionally, [20] was devoted to the study of Lie incidence algebras. In [6] considered a
new family of modified double Poisson brackets and mixed double Poisson algebras. It was proved
in [22]] that any complex finite-dimensional solvable Lie algebra admits a non-trivial transposed Pois-
son structure. In [4]] authors gave the algebraic and geometric classification of three-dimensional
transposed Poisson algebras. The list of actual open questions on transposed Poisson algebras can
be seen in [S]]. Recently, all transposed Poisson algebra structures on oscillator Lie algebras, i.e., on
one-dimensional solvable extensions of (2n + 1)-dimensional Heisenberg algebra; on solvable Lie
algebras with naturally graded filiform nilpotent radical; on (n + 1)-dimensional solvable extensions
of the (2n + 1)-dimensional Heisenberg algebra; and on n-dimensional solvable extensions of n-
dimensional algebra with the trivial multiplication were described in [21]]. This paper also gave an
example of a finite-dimensional Lie algebra with non-trivial %—derivations without non-trivial trans-
posed Poisson algebra structures. In [4]], the algebraic and geometric classification of all complex
3-dimensional transposed Poisson algebras was obtained, whereas [31] focused on the algebraic clas-
sification of all complex 3-dimensional transposed Poisson 3-Lie algebras.

The purpose of this article is to find all transposed Poisson algebras that demonstrate quasi-filiform
Lie algebras of maximum length. Building on our previous work [2]], where we addressed the case
of quasi-filiform Lie algebras in dimensions 5 and 6, this paper extends the results to dimensions
7 and higher, thereby providing a general solution to the problem. In order to achieve our goal,
we have organized this paper as follows: in Section 2, we describe %—derivations of quasi-filiform
Lie algebras of maximum length and Section 3, describes all non-trivial transposed Poisson algebras
with quasi-filiform Lie algebras of maximum length. Next, by using descriptions of %—derivations of
Lie algebras, we establish commutative associative multiplication to construct a transposed Poisson
algebra associated with given Lie algebra.

1. PRELIMINARIES

This section discusses the concepts and known results on algebras over the field C unless the
otherwise is stated.

A Poisson algebra consists of a vector space L equipped with two bilinear operations, denoted -
and [-, -], which map L x L to L. In this structure, (L, -) is a commutative associative algebra, while
(L,[-,-]) forms a Lie algebra. The operations must satisfy a compatibility condition known as the
Leibniz rule, expressed as

[,y 2] = lw,y] -2 +y- [z, 2],
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where the adjoint operators of the Lie algebra act as derivations on the commutative associative
algebra.

Poisson algebras arose from the study of Poisson geometry in the 1970s and have appeared in an
extremely wide range of areas in mathematics and physics. Below we give the definition of transposed
Poisson algebra, which was given in the paper by Bai, Bai, Guo, and Wu [3]].

(TPR) Definition 1. Let £ be a vector space equipped with two bilinear operations
Sl -] Lo L— L
The triple (£,-,[—, —]) is called a transposed Poisson algebra if (£, ) is a commutative associative
algebra and (£, [—, —|) is a Lie algebra which satisfies the following compatibility condition

2z - [z, yl = [z -z, y] + [z, 2 - y]. (1)[eq:dualp]

Eq. (1) is called transposed Leibniz rule because the roles of two binary operations in the Leibniz
rule in a Poisson algebra are switched. Further, the resulting operation is rescaled by introducing a
factor 2 on the left-hand side.

(halfderiv) hefinition 2. Let (£,[—, —]) be an algebra with a multiplication |—, —|, and ¢ be a bilinear map.
Then ¢ is a 5-derivation if it satisfies:
1
pllz,9]) = S([e(@) ] + [z, o (y)))- (2)[halfderiv

Note that %—derivations are a particular case of d-derivations introduced by Filippov in [9] (see,
[13l[14]) and references therein). It is easy to see from Definition 2]that [£, £] and Ann(£) are invariant
under any %—derivation of £. Definitions|l|and |2l immediately imply the following lemma.

?(lemmal)? Lemma 3. Let (£,[—, —|) be a Lie algebra and - a new binary (bilinear) operation on £. Then
(£,-,[—,—]) is a transposed Poisson algebra if and only if - is commutative and associative, and for
every z € £ the multiplication by z in (£, ) is a 1-derivation of (£, [—, —]).

Lower central series for a given Lie algebra £ is defined as follows:
gl=g gl =gk ¢ k>1.
Definition 4. An n-dimensional Lie algebra is called quasi-filiform if £"> # {0} and £ ' = {0}.

A Lie algebra £ is Z-graded, if £ = ,_, V;, where [V;, V] C Vi, for any i, j € Z with a finite
number of non-null spaces V;. We say that a nilpotent Lie algebra £ admits the connected gradation
L=V, ® &V, if Vi, # {0} forany i (1 <i <t).

Definition 5. The number (L) = [(V}, &+ - - B Vi,) = ki — k1 + L is called the length of gradation.
A gradation is said to be of maximum length, if [(©£) = dim(L).

We denote [(£) = max{{(®L) suchthat L = Vj, & --- @ Vj, is a connected gradation} of the
length of an algebra £.

Definition 6. A Lie algebra £ is called of maximum length if [(£) = dim(£).



Since we covered the dimensions 5 and 6 in our previous work [2], we will consider n > 7 in
this work. In the following theorem we present the classification of quasi-filiform Lie algebras of
maximum length given in [[12].

?(thn26)? Theorem 7. Let L be an n-dimensional (n > 7) quasi-filiform Lie algebra of maximum length. Then

the algebra L is isomorphic to one of the following pairwise non-isomorphic algebras:

[617€i] = €i+1, QSZSTL—Q,
1 .
1) * en, 2

2 e1,ei] = €iy1, 2<i<n-—2,
g(n,l) ‘ [€i7 en} = €i+2, 2<i<n-— 3’

lea, €] = eips, 3 <i<n—4;
([61761']:62'4-1, 2<:<7,
1= <<
le1, €] = €it1, 2<i<5, 2, €3] = e, 3 < <4,
=3
g7 : { [ea, &) = ey, 3<i<4, g2 [ea, €5] €7,
. _5
lei,er—i] = (—1)'er, 2<i<3; [ea, €] €8,
les, €] = —2€i43, 4 <7 <5,
[es, e9-i] = (—1)'ey, 2 < i< 4;

le1, €] = e, 2<i<09,
e, 5] = eito, 3 <1 <4,
[e2, €] = —e€ita, 6<i<
i1 ¢ | les, er] = —eno,
[e3, €] = €iys, 4 <1 <5,
[e4, €] = €344, 5<i<6,
| les enni] = (=1)'en, 2<i <5,

where {e1, ey, ..., e,} is a basis of the algebra.

2. %—DERIVATION OF QUASI-FILIFORM LIE ALGEBRAS OF MAXIMUM LENGTH

In this section, we will derive and calculate %—derivation of quasi-filiform Lie algebras of maximum
length with dimension n > 7. We start with the following theorem.



(halfderivl) Theorem 8. Any %-derivations of the algebra g(ln’l) has the form

S

(61) = Q;€q,
i=1
(

62) Q162 + 671 2€p—2 + Bn 1€n—1 + 5n€n7

S

1
(63 = e3 + Qﬁn 26n—1 — 50n—2€p,
1
(ei aez"‘( )anz+1€n74<2<n_1

€ €

(
L p(en) = ey,

Proof. 1t is easy to see that g(ln 1 has 2 generators. We use these generators to calculate %—derivation.

n n
e1) = Zaz‘ez‘, ple) = Zﬁz‘ez‘-
i=1 =1
Now consider the condition of %—derivation for the elements e; and e, :

p(es) = @(ler, ea]) = 5([w(e1), e2] + [e1, p(e2)])

= %([il e, €] + le1, iﬁiei]) = %((041 + Ba)es + ;; Bi—1€; — m_g6y).

We prove the following equality for 3 < ¢ < n — 1 by induction:

n—1

p(ei) = 22-1_2 ((Qi_g — 1oy + 52)&' 21 g7 > Bioivaer + uOén i+1€n-
t=i+1

If + = 3, the relationship holds according to the above equality. Now, we prove that it is true for ¢ and
1 + 1. By considering the condition of %—derivation for the elements e, e; we have

plein1) = p(ler ei]) = 5([p(er), €] + [er, o(er)])

= 1(135 awerred + [er, s (@72 = Do+ Ba)es b gte & Brssaee + S

k=1 t=i14+1

. n—2
= %(aleiﬂ + (=) ay_ien + 22 5i—2 ((2Z 2= 1oy + 52)€i+1 + 2%2 > ﬁt—i+2€t+1>
t=i+1

(71 i+1

Ap—i€n .

n—1
= 2%1 ((2171 — 1oy + /32>€i+1 + 21—171 > Bioivie +
t=it2

Now, consider the condition of %—derivation for the elements e, ¢, :

o(en) = @(lea, en—2]) = 3([p(e2), en—a] + [e2, 0(en—2)])

n _1\n—2
- %QZ Biei, en—s) + €2, 5 = ((zn = 1ay + 52)677,72 + —2n1_4 B3en-1 + ( 1; 043%])
i=1



_ %(51%_1%26” L 4((2n i )a1+52)en) - %ﬂlen_l—i—w%s((2"—4_1)a1+(2”—4+1)52>6n

Thus, we obtain that

1 1
_Blen—l + 2n73

> (@ = Dar + 2" + 1)y e (3)[FienL]

Now, we consider the condition of %—derivation for the elements es and ¢;, 3 < i <n —3:

0= ¢([ea, e:]) = 3([(e2), €] + [e2, p(es)])

= %([Z Biei, ei] + ez, 5i— 2((22 2 — Loy +52)€i 21 52 Z B z+2€t+( )Oén z+len])
i=1

t=i+1

plen) =

- %([ﬁlezurl - (_1)iﬂn—i€n + Qi%gﬂn_ien)
By the comparison of coefficients at the basis elements we obtain that
Pr=pF=03<i<n-—3

By considering the condition of %—derivation for the elements e5 and e,,_3 we have
¢(les, en—s]) = 5([0(es), ens] + [es, p(en—3)])

= %([%((061 + B2)es + Bp—26n—1 — (—26n), €n_3] + [€3, 5o = ((Zn = 1oy + 52)67%3 + %064%])

_ %< . %((Ozl + ﬁ2)en 1_5 <(2"_5 — 1)0&1 + ﬁ2>€n)~

On the other hand,

pllessens]) = —glen) = = (llen + 8 + 5 (2 = D +2) Jen. @)[E52n2]

By comparing the coefficients at the basis elements in expressions (3)) and (4) we obtain that or; = fs.
This completes the proof of the theorem.

Now we study the %—derivation of the algebra g(Qn 1)-

halfderiv2)? Theorem 9. Any L-derivations of the algebra g(zn ) has the form

( n—1
90(61> = €4,
=1
@(e2) = ares + Broen—9 + Bn1€n-1,
<p(€3) « 63+ 5n 2€6p—1,
ole;) = are, 4 <i<n-—1,
n—2
@(Gn) = - Z ;1€ + Yn—1€n—1 + 1 €Ep
\ =3
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Proof. From the multiplication table of the algebra g(Qn 1) we conclude that e, e5 and e,, are the gen-
erator basis elements of the algebra. We use these generators to calculate %-derivation:

n n n
pler) = D e, plea) = Y Biei, p(x) = ) vies
i=1 i=1 i=1
Now consider the condition of %—derivation for the elements e; and e :

ples) = p(ler, ea]) = %([90(61)7 ea] + [e1, p(ez)])

([il aiei, €2] + [ex, iﬁiei]) = %((0‘1 + Bo)es + (Bs — an)es + 251—161-).

We prove the following equality for 3 < ¢ < n — 2 by induction:

D=

n—1
o(e) = %((21_2 —1a; + 52) e; + 2%2<53 — (272 - 1)Oén> Cir1 + 503 2. Bioiyaes

t=i+2
and

olen 1) = 2n;_g((zn—g “1as + ﬁ2)en_1.

If + = 3, the relationship holds according to the above equality. Now, we prove that it is true for ¢
and : + 1. By considering the condition of %—derivation for the elements ey, e; , we have the following:

pleir1) = @(ler, ei]) = 5([w(er), e] + [ex, p(es)])

n . . n—1
= 11X anew, e +lew, 7 (272 -Dar+8 et s (o= (22 Dan Jesnat bz 3 froivocr)
k=1 t=1i+2

= %(Oqeiﬂ — iy + s <(2i_2 — Doy + 52) eir1 + 53 (ﬁS v 1)Oén> €it2

n—2
+2%2 > 5t-z’+2€t+1)

t=it2
) ) n—1
= =y ((2Z_1 — oy + 52)€i+1 + 5 (53 — (27 - 1)Oén> eiva+ gt . Bioivi€r
t=143

From

0=pller,en)) = 5 eter)sen] + [enlen) = 5 (13 avers el + fer, S e

n—3 n—2 n—1 n—1
1 1
=5 ( Z Qert2 + Z 7k6k+1> =5 < Z Qg—2€) + Z 'Yk—lek) ;
k=2 k=2 k=4 k=3

we obtain,

Yo=0,v=—0_1,3<1<n—2.



Now consider the condition of %—derivation for the elements e», e,, :

plleasen)) = iplea).en] + [easplen]) = 5 ([ Biewsead + fen, 3 el

n—1

n—3 —
= %( Y Bieiys — mes + %64> = %( —mes + (B2 + n)es + @i—Qez‘)-
i=2 =5

(2

Thus,

p(lea; en]) = p(ea).
By Comparing the coefficients at the basis elements, we obtain that
Y1 =0, 29, = 3a1 — Bo; B3 = =3, Bi=0,4<i<n-3
By using the property of 3-derivation for the products [e2, es] = 0 and [e, e,] = e5, we have
B1=0; B, =0, f2=au; B3 =a, =0.
This completes the proof of the theorem.

Now, we will study the %—derivation of the algebra gf’n 1)

(halfderiv3) Theorem 10. Any i-derivations of the algebra i1y has the form

o forn="7:
(90(61) = €1 + apeg + azez + ayey + ases + Qe
o(e2) = ares + dasey + Bses + Pees,
p(es) = ares + 2azes + %(ﬁs — az)eq,
ples) = ares + Saeg,
90(65) = (165, (P(GG) = (1 €g,
L pler) = —aaez — azeq — aues + V€6 + e,
e forn > 8:
( n—1
pler) = aqer + Y aze,
i=3
n—3
p(es) = aqes + Y ay_se; + Bpsen_o + Bu_1€n-1,
i=5
p(e3) = anes + %(ﬁn—z — Qp—g)€n—1,
ole;) = e, 4 <i<n-—1,
n—2
Sp(en) - — a;_1€; + Yn—1€n-1 + ai€ép.
L i—4

Proof. The algebra g?m) has generators eq, es and e,,. Then, we have the following



pler) =

n

Q€4 @(62) = Z Biei, Sﬁ(en) = Z%‘Gi-
=1 =1

=1

Now, consider the condition of %—derivation for the elements e, and e,, we obtain

n

p(es) = o([er, e2]) = 5([(e1), ea] + [er, p(e2)]) = %([; ;e €a] + [el’éﬁiei])

KA
1 n—4 n—2
=3 (Oé1€3 — Y Q€ipg — Qpeq + 5i€i+1)
i=3

=2
- %((011 + 52)63 + (ﬁ?} - CVn)e4 + 5465 + 2(/61‘_1 — O[Z‘_3)67;> .

We can prove the following equalities by induction:

p(e;) = 5 <(2i72 — 1oy + 52)61' + 2%2(53 — (27— 1)Ofn> €it1

. n—1
+2i1,2 ((2’_2 —2)ag + 54) €it2 1 2%2 t—z;rg(ﬁtiiﬂ — y_i)e

for3<?:<n-—4and

p(en—s) = 2n175 ((2%5 —Day + 52)%-3 + 2%5 (53 —(2m° - 1)an> €n—2

+2n1—5 ((2n_5 - 2)0{2 + ﬁ4) €n—1,

olen_s) = 2n1_4 ((2”_4 - Dag + ﬁg)en,Q + 2,1%4 (ﬁg —(2n 1 - l)an> €n—1,

plen-1) = 2n1—3 ((2n_3 — 1oy + ﬁQ)enfl-

From

0= pller, ) = 5lper), el + [er, plen)]) = 5 (13 awen,eal +fer, D e

n—3 n—2 n—1 n—1
1 1
=5 ( Z QpCry2 t Z 7k€k+1> =5 ( Z Qg—2€k + Z %—1614;) ;
k=2 k=2 k=4 k=3
we obtain that

Y2=0,v=—a_1,3<1<n—2.

Now, we consider the condition of %—derivation for the elements e,, e,, :

plleasen)) = iplea).en] + [easpen]) = ([ Biewsead + fen, 3 el



n—3 n—4
= %( > Bieiya —mes+ Y vieiys + %64)
i=2 i=3
1 n—1
= 5( —m1e3+ (B2 +n)es + Bses + D (Bia — ’Yz'—s)@z‘)-
i=6

Thus, we have
n—1
o([e2, en]) = pleq) = }1(3041 + fa)es + i(ﬁg — 3a,)es + i(Qag + Ba)es + % Y (B2 — a—q)ey.
t=7

Comparing the coefficients at the basis elements, we obtain
11 =0, 27, = 3a1 — B2, B3 = —3an, fa=4ag, fi =i 2, 5<i<n-—3.
By using the property of %-derivation for the products [ey, e3] = e and [es, e,] = e5, we have
pr=0, B =0, fo = au;
b3 = a,, = 0, and for n > 8 we have 84 = a, = 0.
This completes the proof of the theorem. U

The following theorems, we present an analogous descriptions of %—derivation for quasi-filiform
Lie algebras of maximum length g1, g2 and g3, .

(halfderiv4) Theorem 11. Any L-derivations of the algebra gt has the form

(p(e1) = arer + azes + aues + ases + ages + azer,
p(ez) = ares — -04364 + Bses + Bees + Brer,
p(es) = ey — §a365 +3 (65 — au)eg — 3oser,
p(es) = ares — §a3€6 + 04467,
¢(es) = ares — 5043677
p(es) = e,

kgp(e7) = qier.

y

ple1) = are; + CY5€5 + agep + arer + ageg + agey,
@(e2) = ares + 04566 + Brer + Bses + Poey,
p(ez) = ares — %04567 + 5(B7 — Bag)es — sarreq,
pleq) = areq + a568 + 3agey,
p(es) = ares — -045697

k<,0(ez) = e, 6<1<09.
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Zhalfderiv3) Theorem 13. Any }-derivations of the algebra g3, has the form

(

p(er1) = are; + ages + arer + ages + ageg + aqperp + aqier,
p(e2) = ares — ager — azeg + Boeg + Broeio + Prieir,

p(es) = ares + 59610 -0496117

pley) = areq + 5047610 + 5068611,

ples) = ares — laeem — soren,

p(es) = ares + CY6€11>
Lp(e;) = are;, 7<i< 1L

3. TRANSPOSED POISSON STRUCTURE FOR QUASI-FILIFORM LIE ALGEBRAS OF MAXIMUM
LENGTH

In this section, we describe all transposed Poisson algebra structures on quasi-filiform Lie algebras
of maximum length.

Theorem 14. Let (g; Iin1) [—, —|) be a transposed Poisson algebra structure defined on the Lie alge-
bra g(m 1y- Then, the multzplzcatton of (g(n 1): *) has the following form:

e1 e = Z ajej, €1 - ey = Brep_a + Baen_1 + Psen,
j=

1 :
TPl(g(”vl)) S léi-e3= 551%4 - §@n72en7 €1-€; = (7 2 S p_jyi€n, 4 < j<n—3,

(€2 €2 = Baen o+ Bsen_1 + Boen, €2- €3 = 554%—1 - 551%;

4 n
e1-e1=eg+ > aje;, e e = Pren_o+ Paen_1 + Bsen,

j=4
TP, (g} : 1 1 —1) .
2(9("’1)) e1-e3= 505161 — 5Qn_26,, €1 € = %O‘n—j-&-l@n; 4<j<n-3,
1 1 )
(€1 €n—2 = —35€n, €2 €2 = Baen-1+ Psen, €2 €3 = —55167“
( n
e1-€1=ey+ y, ajej, €1 ey =201e,_1 + Paen,
i=3
TP3 ! . 1 1
(g(”’l)) €163 = —50p_2€y, €1 €5 = ( 2) Op—j+16€n, 4<j<n-2
1
(€1 En—1 = 56n, €2 €2 = Brén;
where the transposed Poisson algebra has its products with respect to the bracket |—, —|, and the

remaining products are equal to zero.

Proof. Let ( 1y» '+ [—» —]) be a transposed Poisson algebra structure defined on the Lie algebra g(lm).
Then, for any element x e g(ln’l), the operator of multiplication ¢, (y) = z-yisa %-derivation. Hence,
by Theorem@, we derive the following relations for 1 < ¢ < n:



n

9081(61> = Z Qi,5€j5
=1
©e,(€2) = 162 + Bin—s€n_2 + Bin—16n—1+ Binen,
< Pe;(€3) = aines + zﬁzn 26n—1 — 2ai,n72€n7
Pei(ej) = aine; + E 0, jiaen, 4<j<n—1,
\Spez(en) = @4,1€6n.
By considering equality ¢.,(e;) = e; - € = ¢; - ¢; = @, (e;), we have following restrictions:
{e1, €2}, = a1 =0, e =ay1, ag; =0, 3<¢<n-—3,
Qg p—2 = Bln 2, g p—1 = 51n 1, Qon = Blnv
{61,63}, = Q31 = Q39 = 0 Q33 = Q11, Oé3t—0 4<t<n—2
a3 p—1 = 251,n—2, aznp = 251@,
{e1,¢;}, = a;;=0,1<t<j—1, a5; =0y,
4 S] <n-— 1, Ajn = (721)J061,n,j+1, Ot = O, j +1 <t<n-— 17
{e1,en}, = Q=0 1<t<n-—-1 ap, =011,
{ea, e3}, = B3n2=0, B3p1= %52,71—2, B3n = _%Bl,n—Qa
{e2, ¢;}, = Bin—2=LBjn1=Bjn=0,
{627 en}7 = ﬁn,an = ﬁn,nfl = ﬁn,n =0,
{63,€j}, = Oég}tzo, 2<t<n-3

4<j53<n—-1

Thus, we have the following table of commutative multiplications of the transposed Poisson algebra
structure (g, 1)+ [= —]):

er-er =) ajej,
j=2

e1- ey = Bren_o+ Baen_1 + Psen,

1 1

e1-e3=5016n_1 — 50, 26n, (5)[gn1]
—1)J .

er-ej = %Ozn—jﬂen, 4<j<n-1,

g - €y = Byen_o + Bsen_1 + Bsen,

€2 €3 = %54%4 - %ﬁlen-
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Considering the identity - (y-z) = (z-y)- z in (5]), we obtain the following restrictions on structure
constants:

{e1, ez, €3}, = =0,

{e1, ez, €2}, = azfy — azfs =0,

{er, e1,e3}, = af =0,

{er, e1,ea}, = 2005 + 3By =0, aa(26s — B2) = 0,

{er,e1, 6}, = afs =0, a3fs =0, azfs =0, axfy =0, a2(285 — B2) = 0,
4 <i<n-—1.

Now we consider the general change of basis:

n n
o o R A PR, . B I
€1 = E :A]ej, €y = § :Bjej, €iv1 = el €], 2<i<n—2, €, = e e, ],
j=1 Jj=1
n

where B; = 0 and A, B, # 0. Then, from the multiplication e; - e; = ) aje;, we discover that the
=2
structure constant a, changes as follows:

Thus, we have the following cases.

(1) If ay = 0. Again, by using a change of basis and from the product e; - e; = ) «aje;, we
=3
obtain the following relation: ’
I Al
Qg = EO@.
Now, we consider the following subcases.
(a) If @z = 0. Then, we have the algebra TPl(g(lml)).
(b) If a3 # 0, then, we have 54 = 0, and via transformation

dler) = er, ple;) = ages, 2<i<n—1, ¢(e,) = aley,

we get the algebra TPs(g, ,,)-

(2) If ag # 0, then we derive 8, = 55 = 1 = 0, By = 24, and via the transformation
pler) = e1, dle;) = age;, 2<i<n—1, ¢le,) = azen,

we obtain the algebra TP3(g, ;).
U

Theorem 15. Let (9(2n,1)7 -, [=, =]) be a transposed Poisson algebra structure defined on Lie algebra
9(2n,1)' Then, the multiplication of (g(Qm), ) has the following form:



( n—1
er-er =6+ ) e, 12 = 20162 + Qpen1, €1 €3 = Q1€n_1,
i=3
5 n—2
TPl(g(nJ)) : €16, = —€3 — Z Q;_1€; + Qpy1€n_1, €2 €y = —Q103€E,_1,
i=4
n—2
CnCn = D, Qi_16; + Qpyoln_1;
( i=4
( n—1 n—2
e1-e1=e3+ ) qej, €1 € = Qpp_1, €1 €y = —€4 — > Qi 1€; + Qni1€p1,
2 . i=4 i=5
TP2(9(n,1)) : n—2
€y €2 = Qni3€n 1, €2 €y = QpiaCp 1, €n " €n = €4+ D, Qi 16 + Qpy5€n_1;
\ 1=5
( n—1
e1-er = Y, Qi€ €1 € = 201€y_9 + Qply_1, €1 €3 = Q1€,_1,
i=4
9 n—2
TP3(9(H,1)) : €1 €p = — Z Q1€ + Qpq1€p_1, €2 €2 = 20042€5_9 + Qpi3€p_1,
i=5
n—2
€+ €3 = Qpy2Cn1, €2 € = U idCn1, €n €y = D, X 1€; + Upy5€n_1;
( i=5
where the transposed Poisson algebra has its products with respect to the bracket [—,—|, and the
remaining products are equal to zero.
Proof. Let (g(zn 1) [—, —]) be a transposed Poisson algebra structure defined on Lie algebra g(Qn -

Then, for any element x € g(Qn 1), We have operator of multiplication ¢, (y) = = -y is a %—derivation.

Hence, for 1 < ¢ < n, we derive

Pe,\E5) = zl€];4§j<n_17

n—2
Ve, (€n) = — D @ j—1€j + Vin—1€n—1 + Q;16p.
\ 7=3

It is known that ¢, (e;) = e; - €; = € - ¢; = .. (e;). Then for some pair elements, we derive the
following restrictions:

{e1, ea}, = a1 =0, app =01, ap; =0,3< 7 <n—3,
Ao pn—9 = 51,11727 Ao p—1 = ﬁl,nfla

{61, 63}, = 031 = Q39 = O, Q33 =011, O35 = 0,4 < ] <n-— 2,
a3 pn—1 = %61,71—2’

{e1, ¢}, = qjj=ay, q; =0, 1<t#j<n-—1,



{elaen}7 =

{62,63}, =
{627€j}7 =
{ea,en}, =
{ei,en}, =

Op1=0p2=0, ap;=—a1-1, 3<E<n—2,

Opn—1 = Y1,n-1, &11:0
ﬁ?)n 2_0 6371 1_26211 2
ﬁ],n—2 ﬁ],n—l — O

5n,n—2 - 07 571,71—1 = Y2,n—1,
’Yi,n—lzo, 3SZSTL—1
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Thus, we have the following table of commutative multiplications of the transposed Poisson algebra

structure defined on g7, ):
( n—1

=2
n—2

1=3

\

Considering the associative identity = (y-z) =

on structure constants:

€1-€1 = Z a;€;, €1 -

€ = 201652 + Qpéy_y, €1 -

€3 = 1€p—1,

€1 €n = — Y, 016 + Qpi1€n_1, €2 €3 = 20012652 + Qpizen_1,

n—2

€2 €3 = Qp42€p—1, €2 € = Qpn4a€p—1, €p * € = Z Q;i_1€; + Qpys5€n_1.

1=4

{e1,e1,62}, = anio =0, i3+ a0 =0,

{617 €1, en}v

= 103+ 0Qpys = 0.

(6)

(z-y)-zin (6], we obtain the following restrictions

Similarly, by using the multiplication of Lie algebra g(2n71) we consider the general basis change:

n n
/ / /
€] = E Aser, €5 = E B.ey, €, =
=1 t=1

Then the product €] - €] = Z age

We have the following cases.

(1) Let g # 0. Then by choo
TPl(g%n,l))

e, gives

n
E Ctet.
t=1

sing By = A%a, we put o, = 1. In this case we obtain the algebra

(2) Let ap = 0. Then from above restrictions we have asa,, 1o = ayas = 0. If we apply a general
change of basis, then we have

O/—Ala
3 — 5 “3-
By

(a) If a3 # 0, then a3 = 1 and we have the algebra TPg(g(zn’l)).
(b) If a3 = 0, then we have the algebra TPg(g(anl)).



Theorem 16. Let (9?7,1), -, [=, —]) be a transposed Poisson algebra structure defined on Lie algebra
gf} 1) Then, the multiplication of ( gf’7 1) -) has the following form:

)
€1+ €1 = ey + ases, €1 - €y = 206€5 + Qi7€g, €1 * 3 = (6C,

TPl(g?m)) D er-er = —ayes + ageg, €z - ey = 205 + Qgeg, €3 - €3 = (€,
(€2 " €7 = 1066, €7 €7 = Q11C6;

(
e - €1 = 2e3 + auey + ases, e - e = 204e5 + areg, €1 - ez = (ag — 1)eg,

3 . _ _ _
TP2(g(771)) R €1 €7 = —264 — (y€p5 + g€g, €9 - €9 = (lg€g, €9 - €7 = (X10€g,

(67 €1 = 2e5 + a1 66;
where the transposed Poisson algebra has its products with respect to the bracket |—, —|, and remain-
ing products are equal to zero.

Proof. Let (gf} 1 [—,—]) be a transposed Poisson algebra structure defined on Lie algebra gf} -

Then for any element = € g- 1) the operator of multiplication ¢, (y) = z-yisa %—derivation. Hence,
for 1 <1 < 7 by Theorem 10| we derive the following:

(€1) = aj1e1 + qv2e9 + ;33 + @ a€4 + O 5€5 + @ g€,
(e2) = ez + 4y peq + fises + Biges,
(e3) = aii€3 + 20y 065 + 3(Bis — vi3)es,
Pe,(€4) = aires + S, 2€6,
( ) = @4 1€s5,

(€s)

(e7)

= (1€,

= —Q;2€3 — Q34 — Q465 + V666 + Q5 1€7,

Considering the property ¢, (e;) = e; - €; = €; - ¢; = ¢, (e;), we obtain the following restrictions:
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{e1,62}, = 21 =0, asp =01, az3 =0, agqg =4a19, ao5 = P15, Q26 = P16,

{e1,e3}, = a31=032=0, az3 =011, azy = —2a16, Q35 = 2012, Q36 = %(51,5 —ay3),
{er,eal, = aur=auo=au3=0, asa =01, ass =0, ase = a2,

{61, 65}, = Q51 = Q52 = 053 = Q54 = 0, Q55 = Q11, A56 = 0,

{617 66}7 = Qg1 = Qg2 = Qg3 = Qg4 = Qg5 = 0, Qg6 = 11,

{e1,e7}, = a1 =0, ar1 =a72=0, arg = —a19, Q74 = —Q13, Q75 = —Q14, Q76 = V1.6
{ez,e3}, = P35 =0, B3 = %52,57

{ez,ea}, = Pus =P =0,

{ea,es}, = P55 =FB56=0,

{ea, €6}, = Pos = Bss =0,

{ea,e7}, = Brs = —4aua, Bre = V26,

{es,er}, = ai6=0, 136 = —%Oém,

{es,er}, = a6 =0,

{es,er}, = 56 =0,

{es,e7}, = 766 =0.

Thus, we have the following table of commutative multiplications of the transposed Poisson algebra
structure (g(; 1)s 5+ [, —]):

e1 - e1 = 2aines + 2aze3 + ey + ases, e1 - eo = 8agey + 2aie5 + arreg,

€1 €3 = 404265 + (066 - Oé3)66, €1 €4 = 30&266, €1 €7 = —206263 — 20[364 — 0y€s + 0gég,
ey - €y = 2065 + Qgeg, €2 €3 = 1€, €2 €7 = —8aaes + ACs,
€3 €7 = —3(12667 €7 €7 = 20[264 + 206365 + o1€4.

Considering the associative identity for the triples {e;, e, e7} and {e1, €1, €2}, we obtain the fol-
lowing restrictions, respectively:

Qg = O, 103 = 0.
Using multiplication of Lie algebra 9?7,1) and multiplication e; - e; = 2azes3 + ayeq + ases, and

considering a general change of basis, we can show that a3 is an invariant.
If a3 = 0. Then, we have the algebra TP (g7, ).

(7,1)
If a3 # 0. Then, we obtain oy = 0. By choosing change of basis, we can assume that a3 = 1 and
obtain the algebra TP>(gf; ). O
?(thm3klas)? Theorem 17. Let (g?nyl), -, [=, =]) be a transposed Poisson algebra structure defined on Lie algebra

9{1,1) and n > 8. Then, the multiplication of (g?nyl), -) has the following form:
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e1-e1 =Y ovuey, €1 € = Preg + Poer, 1 €3 = (B — au)er,
t=4

3 .
TP(gs,1)) - €1 eg = —ues — Q566 + Y167, €2+ €3 = [B3eg + Baer,

1 .
€2+ €3 = 5037, €3+ €5 = Y2€7, €3 €3 = Q€6 + Y3€7;

( 8
_ _ _ 1
er-e1 =y ey, e1-ey = Brer + [aes, €1 ez = 5(51 — ag)es,
t=4
3 4 1
TP1(9(9,1)) DQereg=— D ap_1e+ies, €x- eg = Paer + PBaes, ez - e3 = 5 53es,
t=5
) 7
€2 * €9 = —Quey + Y2€g, €3 €9 = 548, €9 * €9 = Y ey + Y3es;
\ t=6
(
e1-e1 =e3+ ) ey, e ey = e5 + Prer + Baes,
t=5
TP, (g : 1 4
(96.1)) e1-e3=5(f1 —as)es, e1-eg = —eqg — Y o164 + V168,
t=6
(€2 - €2 = e7 + [4eg, €2 €9 = —€6 + Yaeg, €9+ €9 = €5 + Q5e7 + Y3€8;
( n—1 n—3
er-e1= ) auey, e1-ey = ) y_sey + Pren_s + fren 1,
t=4 t=6
n n—2
e1-e3 = 5(f1 — n_y)en_1, €1 - — > e+ Viepo1,
3 : t=5
TPl(g(n,1)) : n—3 .
ey €y = ) s+ Psen_g+ faen_1, €2-e3 = 5(B3 — an_g)en_1,
t=8
n—2 1 n—2
€ €p = — Z O_36; + Y2€n—1, €3 €p = §O~/n—5en—17 €n - €p = Z 096 + Y3€n—1;
\ t="7 t=6
( n—>6 n—1 n—4
er-er=e3+ ), e+ ), quey, er-ey =es+ Z Qp9€; + frén—o + [aen_1,
t=4 t=n—4
1 n—>s n—2
er-e3=5(f1— Qnu)en_1, €1 €y = —€4— Y 16— Y, 16+ Viep 1,
3 . t=>5 t=n—3
TP?(g(n,l)) : n—2 n—3
ey €y =er+ D, gl + Paen1, €2- €y = —€6 — D 36 + Yaln_1,
n—4
€ * Ep = €5+ Za’t 26t + Qp_g€p_2 + Y3€n_1;
\
where the transposed Poisson algebra has its products with respect to the bracket |—, —|, and re-
maining products are equal to zero.
Proof. Let (g7 Yin1)» "> [—> —]) be a transposed Poisson algebra structure defined on Lie algebra g?n -

Then for any element‘:c € gf’n’l) the operator of multiplication ¢, (y) = -y is a 1 -derivation. Hence,
for 1 < ¢ < n we derive



\
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n—1
e, (€1) = aire1 + D ey,
t=3
n—3
e;(€2) = e+ Y o€+ Bipno€n_o+ Bin_16n-1,
t=5
SOei(63> = ;163 + %(Bi,n—Q - ai,n—4)€n—17
Pe,(€j) = ainej, 4 <j<n-—1,
n—2
Pe,(en) = — Qit—1€t + Vin-1€n—1 1+ Q4 1€p.
t=4

It is known that ¢, (e;) = e; - ¢; = €; - ¢; = @, (e;). Then for some pairs of elements, we derive
the following restrictions:

{e1, €2},

{61763}7
{elaej}7
{elaen}7
{62763}7
{627€j}7
{627671}7
{637671}7
{eiaen}a

4<i:1<n—1.

= a1 =qy1 =3 =04 =0, gy =019, 5<t<n—3,

Qg p—9 = Bl,n—?a Ao p—1 = 51,71—17
= 031 = 0, a3t = 0,3<t<n—-2, A3 n—1 = %(51,n—2 - al,n—4)7
= ozj,lzo,ozj¢:0,3§t§n—1,

= Qp1 = Qp3 = 0, Qnt = —O1t—1, 4 <t<n-— 27 Opn—1 = VY1,n—1,
= B3pn2=0, B3,1 = %(52,7172 — Q1p-6),

= ﬁj,n72 = ﬁj,nfl = 07

= /Bn,n—Q = —01n-5, ﬂn,n—l = Y2,n—1,

= V3n-1= %al,n—m

= Yin-1= 07

So, we have the following table of commutative multiplications of the transposed Poisson algebra

structure (g, 1, [~

Forn =8 :

=)

( 7
e1-e1 = ) ey, € - ey = zes + [ + [aer, 1 - e3 = %(ﬁl — ay)er,
=3
e1-eg = — Y 16 + Y€y, €3 - €y = [3es + Pacr, €3+ €3 = %/3367,
t=4 .
€2 - €3 = —Q3€g + Y267, €3 €3 = %04367, €g " €g = t;at_zet + Yzer;
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Forn > 9:
( n—1 n—3 1
€1 €1 = Y, ey, €1 ey = Y e+ Pren o+ Baen 1, €13 = 5(B1 — an_a)en_1,
t=3 t=5
n—2 n—3
€1 €n = — ), Qu_ 16+ Y1€n 1, €2 €3 = > Qy_4€; + P3€n_o + faep_1,
t=4 t="7
1 n—2
€2 €3 = 5(53 — Qp—g)€n-1, €2 €y = — Q36 + Y2€n—1,
t=6
1 n—2
€3 €p = 50n_5€6n_1, €p " Cp = > Q€+ Y3 1.

\ t=>5

Considering the associative identity for the triples {e, €1, €2} and {ey, e1, e, }, we obtain the fol-
lowing restrictions, respectively:

az(Bs — an—¢) = 0, aza,_5 = 0. (7)
We have the following cases.
(1) Let n = 8. Then we get a3 = 0 and we have the algebra TP(gf’&l)).

(2) Let n > 9. Then by using the multiplication of the Lie algebra g?n,l) we consider the general
basis change:

n—1
The product €] - €] = > ale! gives
i=3

a3 = —as.

(a) If ag = 0. Then for n = 9 we derive the algebra TPl(g?gjl)) and for the case when

n > 10 we obtain TP (g}, ).

(b) If a3 # 0. Then by choosing By = Aja3 we can assume o5 = 1 and from the restrictions
we get a5 = 0, 35 = . In this case for the n = 9 we obtain TPQ(Q?QJ)) and for
n > 10 we have the algebra TP»(g(, ).

0
?(thm4k1as>?Th 1 . . 1
eorem 18. Let (g;,-, [—, —|) be a transposed Poisson algebra structure defined on Lie algebra gs.

Then, the multiplication of (g2, -) has the following form:
€1+ €1 = ey + Qses + Qgeg + Qurer, €1 - €9 = (1€5 + Qiatg + (g€,
1y . _1 1 1
TPi(g7): {e1-e3= 5(061 —ay)es — 5Q55€7, €1 €4 = 504€7,

1 1 .
€ €2 = Qg5 + (p€e + (1167, €2 - €3 = 509Cs — FV1€7;
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e1-e1 = 6ez + agey + ases + ageg + arer, €1 - ea = —2e4 + ey + aseg + ager,
1y . _ 1 1 _ 1 _
TP2(97) . €1 €3 = —465 —f- 5(0[1 — 044)66 — 50[5677 €1 €4 = —266 —I— 5(1/467, €1 €5 = —367,
2 _ 2 1 _ — 9.
ez - ea = —3€5 + Qip€6 + (1167, €3 €3 = S€6 — FQ1€7, €3 €4 = —€7, €3 €3 = 2ey;
where the transposed Poisson algebra has its products with respect to the bracket |—, —|, and re-

maining products are equal to zero.

Proof. Let (gi,-,[—,—]) be a transposed Poisson algebra structure defined on the Lie algebra ¢> ...
7 P g g (n,1)

Then for any element of x € g1, the operator of multiplication ¢, (y) = -y is a %—derivation. Hence,
for 1 <4 < 7 by using Theorem [[T| we derive

1 1 _
i1€4 — 504366 + 30Ga€7, Qe (€5) = Q165 — 50 €,
3 2 2

(e1) =«
(e2) =«

@e,(€3) = qi1e3 — %0@,365 + %(@',5 — Qi4)e — %%‘,5677
(€4) = 3
(e6) = @

1,166, @ei(eﬂ = Oy 167.

By considering equality ¢.,(e;) = ¢; - ¢; = €; - ¢; = @, (e;) for the some elements ¢; and ¢;, we
have the following restrictions:

{61762}7
{e1, e},
{e1, e},
{e1, e},
{ei, e},
{ei, er},
{62763}7
{e2, ea},
{62765}?
{62766}7

{62767}7

. 2 T R

_ _ _ _ 1 _ _ _

Q11 = Qg1 = Q23 = 0, Qg4 = —3013, Qg5 = 51,5, Qa6 = 51,6, Qg7 = 51,7»
_ _ _ _ 2 _ 1 _ 1
az1=a33=a34 =0, ags = —301,3, Q36 = 5(51,5 - 041,4)7 Q37 = —5Q15,

1 1
Qg1 =o0y3 =044 =0au5 =0, @y = —35a13, Qa7 = 50014,
1
Q51 = Q53 = 054 = 055 = A6 = 0, a57 = —50Q13,

Qg1 = Qg3 = Qga = Qg = Qg — Qg7 = 0,
Qr1=Qr3 =g =075 = a7 = a7 =0,
B35 =0, B36 = é(3ﬁ2,5 +a13), B = —%51,57
Bus = Pae =0, Baz = —3au 3,

Bs5 = P56 = P57 = 0,

Be5 = Be.c = Be.7 = 0,

Brs = Bre = Brr = 0.

Thus, we have the following table of commutative multiplications of the transposed Poisson algebra
structure (¢, » * [— —))
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1
€1 - €1 = (¥z€3 + ayey + (/5€x -+ (6715 + Q7€r, €1 - €2 = —gOé3€4 + 1€5 + Q9€gq + ager,

_ 2 1 1 _ 1 1 _ 1
e1-e3 = —zazes + 5(1 — ay)eg — 5aser, €1 ey = —30366 + 5Que7, €1 €5 = —5Qzer,
1 1
ey - ey = Qes + s + 1e7, €y - €3 = ¢(3ag + az)eg — €7,

1 1
€2 €4 = —5Q3€7, €3°€3 = 3

6 Q3€r,

The equality e; - (€1 - e3) = (e1 - €1) - ea gives as (a3 + 9ay) = 0. Using a general change of basis
in a similar way as above, we can show that a3 is an invariant.

(1) If az = 0, then we have the algebra TPl(g%);
(2) If a3 # 0, then we get the algebra TPy(g7).

O
‘)
" Theorem 19. Let (g3, -, [—, —|) be a transposed Poisson algebra structure defined on the Lie algebra
2. Then the multiplication of (g2, -) has the following form:
99 P 99, 8
€1 e1 = aqes + ageg + azer + ayeg + QO5€g, €1 - €2 = %04166 + ager + areg + agey,
1 1 1
TP(g2) e1-e3 = —gaier + 5(ag — Dag)es — sazeq, €1 - €4 = sQ1€5 + 30a€y,
99
€165 = —%04169, €2+ €3 = (g€ + (1€ + (11 €9,
1 1 2
er-e3 = (309 — oy )es — 3ag€y, €3+ €4 = Faneg, €3 €3 = 301€q,
where the transposed Poisson algebra has its products with respect to the bracket |—, —|, and remain-
ing products are equal to zero.
Proof. Let (g2,-,[—, —]) be a transposed Poisson algebra structure defined on Lie algebra gZ. Then

for any element = € g3, the operator of multiplication ¢,(y) = « -y is a $-derivation. Hence, for
1 <4 <9 we derive

©e;(€1) = Q11 + a;5e5 + Qg6 + yrer + @ ges + v g€y,

Pe;(€2) = 1€ + %%‘,566 + Birer + Biges + Bigeo,

SOei(@:s) = ;163 — %041‘,567 + %(51‘,7 - 5ai,6)68 - %%‘,7697

Pe; (1) = aineq + %‘%568 + %041',669, Ve, (€5) = qi1e5 — %041,569, ©e,(€j) = avire;, 6<j<09.

It is known that ., (e;) = €; - ¢; = ¢; - ¢; = @, (e;). Then for some pairs of elements, we derive
the following restrictions:



{61,62},
{61763}7
{er, eat,
{e1, s},
{er, €5},
{62,63},
{ea, €4},
{62?63'},

2 2
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1
Q11 = Qg1 = Qg5 = 0, Q26 = 3015, Q27 = 51,7, Qg = 51,87 Qa9 = 51,97

_ _ _ 4 _ 1 _ 1
az1=a35=a3e =0, ag7 = —3015, 38 = 5(51,7 - 5041,6)7 Q39 = —501.7,
Qg1 = Q5

_ _1 _ 1
g6 =ay7 =0, ayg = 3015, 04,9 = 5016,

Q51 = Q55 = 056 = Q57 = 058 = 0, Q59 = —%Oél,m
Q1 = Qs = Qg = Q7 = Qg = g, 6 < 7 <9,
B3z =0, B35 = +(3027 — bars), B39 = —3017,
54,7 = 54,8 =0, 54,9 = éal,?n

Biz = Bjs = Bjo=0,5<7<09.

So, we have the following table of multiplications of the transposed Poisson algebra structure

2

€1 €1

(9{gy: + + [=» —]). Note that the identity of associativity holds for any triple.

1
aies + e + i3y + Queg + a5y, €1 - €2 = 3€6 + Qer + Qrreg + Qgey,

4 1 1 1 1
€1 €3 = —§Oé1€7 + 5(0&6 — 50[2)68 - 50&369, €1 €4 = 506168 + 50&269,
_ 1 _
€1 €5 = —50€y, €2 - €3 = g€y + (1p€g + ('11€9,
_ 1 1 _ 1 _ 2
€9 - €3 = 6(30(9 — 50(1)68 — 50./669, [ 6@169, €3 - €3 — queg.
O
?(thm5klas)? 3 . .
Theorem 20. Let (g7, -, [—, —]) be a transposed Poisson algebra structure defined on the Lie algebra

g3,. Then the multiplication of (g3, -) has the following form:

TP(Q%) :

€1 - e1 = Qgeg + Qrer + Qgeg + Qgeg + Qpe1p + 11611,

€1 - €3 = —Qgey — Qr7eg + (i1€g + (a1 + 311, €1 - €3 = %041610 - %%6117
€164 = %Oé7€10 + %&86117 €165 = —%%610 - %047611, €1 €6 = %%6117
€2+ €2 = Qg€ + €9 + (5€10 1+ (V12€11, €2 - €3 = %044610 - %0416117

(€2 " €4 = —%&6610 - %047611, €2 " €5 = %Oé(s@n,

where it is taken into account that the transposed Poisson algebra has its products with respect to the
bracket [—, —|, and the remaining products are equal to zero.

Proof. Let (g3, -, [—, —]) be a transposed Poisson algebra structure defined on Lie algebra g7,. Then
for any element of = € g7, the operator of multiplication ¢,(y) = x -y is a %—derivation. Further,
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using Theoremfor 1 <7 <11 we derive

"

k‘Pei<€j) =165, 1< j <11

Considering the property ¢, (e;) = ¢; - €; = €; - ¢; = ¢, (e;), we obtain the following restrictions:

Y

{617 62}7 011 = Qg1 = Qg6 = 0,
Qo7 = —Q16, Qg = —Q17, Qa9 = 51,9, Q210 = 51,107 Q211 = 51,117
1

1
Q31 = Q36 = Q37 = (38 = (39 = 0, a310 = 551,9, Q311 = —5019,

)

{e1, e},
{e1, e},
{ei,es},
{e1 e},
{e1,e;},
{ea, €3},

{62764}7

_ _ _ _ _ _ 1 _ 1
Qg1 = Qg = Qg7 = 08 = Qg9 = 0, Q10 = 501,7, Q411 = 5018,

— _ _ _ _ __1 _ 1
51 = Q56 = Q57 = Q58 = Q59 = 0, @510 = =506, 511 = —5007,

)

Qg1 = Qg6 = Qg7 = Qg s = Q9 = 510 = 0, 611 = %041,6,
Qj1 = Qg = Qj7 = Qg = Qg = Qji0 = ;11 =0, 7< 7 <9,
B39 =0, Bs10 = 529, 311 = =351,
Bio =0, Bui0o=—2a14, B = —sou7,
{ea, s}, P59 = B510 =10, Bs11 = %&1,67
{ea, €5}, Bjo = Bji0=PBjn =0, 6<j <11
Thus, from the above restrictions we obtain the transposed Poisson algebra structure TP (g3, ) defined
on Lie algebra g3, . O

R T T R
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