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MR2760365 (Review) 16E40 (16E05)

Generalov, A. . (RS-STPT)

The Hochschild cohomology of quaternion-type algebras. Ill. Algebras with a small
parameter. (Russian. English, Russian summaries)

Zap. Nauchn. Sem. S.-Peterburg. Otdel. Mat. Inst. Steklov. (P@&61)2008),Voprosy Teori
PredstavleniAlgebr i Grupp 17, 46-84, 189;translation in J. Math. Sci. (N. Y.156 (2009), no.
6,877900

{This review is also provided for [A.l. Generalov, A. A. Ilvanov and S. O. lvano, Zap. Nauchn.
Sem. S.-Peterburg. Otdel. Mat. Inst. Steklov. (POBUP (2007), Voprosy Teorii Predstavigni
Algebr i Grupp. 16, 53-134, 248JR2742853.}

In these two companion papers, the graded algebra structure of the Hochschild cohomolo
of a certain class of algebrag(2B); over a field of characteristiz with coefficients in itself is
described explicitly.

The algebras from the clagg(2B); are given by generators and relations dependingt on
parameters) integers an@ elements of the ground field.

The proofs are very computationally intensive.
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MR2455517 (2009j:17013)17B50

Premet, Alexander(4-MANC-SM); Strade, Helmut (D-HAMB)

Simple Lie algebras of small characteristic. VI. Completion of the classification. (English
summary)

J. Algebra320(2008),no. 9,3559-3604.

The celebrated Kostrikin-Shafarevich conjecture states that each finite-dimensional simple L
algebra over an algebraically closed field of positive characternsig either of classical or
Cartan type. During the last half-century, a lot of people contributed to different aspects of thi
classification.

The previous highlights include the classification of simple restricted Lie algebras by R. E
Block and R. L. Wilson [J. Algebrd14(1988), no. 1, 115-25%R0931904 (89e:1701#and
classification of simple (not necessarily restricted) Lie algebras of characteristic by the
second author [Trans. Amer. Math. S880(1998), no. 7, 2553—-2628JR1390047 (98j:17020)
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In the series of papers of which the present one is the last, the authors rework the classificati
to cover the casge > 3. As was discovered by Melikyan, in= 5 there is a new class of simple
Lie algebras neither of classical nor of Cartan type, so this classification requires a treatment
new phenomena not occurring in larger characteristics.

And indeed, this last paper is devoted to thorough analysis of Melikyan algebras and oth:
situations peculiar to the cage= 5. Namely, it is proved that if, for a simple Lie algebtathep-
envelope ofid L in Der L contains a torus of maximal dimension whose centralizarlifh acts
non-triangulably o, thenp = 5 and L is isomorphic to a Melikyan algebra.

Together with results from the previous paper in the series [Part V, A. A. Premet and H. Strade,
Algebra314(2007), no. 2, 664—-692]R2344582 (2008j:1703R)this completes the classification:
each finite-dimensional simple Lie algebra over an algebraically closed field of characgeristic
3 is either of classical type, Cartan type, or is a Melikyan algebra.

The way of the proof is typical for classification results: one carefully analyses all possible
2-sections in a root space decomposition with respect to a suitably chosen torus, to produce
subalgebra of codimensidnwith specific properties.

In the course of the proof results about Melikyan algebras are obtained, interesting for the
own sake: it is proved that the simplest algebra in the sehigd,, 1), has no nontrivial central
extensions, its irreducible modules of low dimension are described, and it is also proved that ¢
Melikyan algebras possess a nonzero symmetric bilinear invariant form.

Some other auxiliary results require an analysis of the Hamiltonian Lie aldé@®@a2,1)); in
particular, conjugacy classes of toral elements of this algebra are described.

The reviewer could not resist the, perhaps superficial, temptation to compare this classificati
with the classification of finite simple groups: both efforts spanned decades; involved a lot of wor
of many people scattered over numerous journal papers, some of them of a very big volume; oft
require a very careful analysis of a huge number of cases; and “second generation” and “thi
generation” classification efforts emerged. However, the classification of simple Lie algebra:
being arguably a simpler task than classification of simple groups, is in much better shape: it
smaller in volume, and the situation seems to be under the full control of a few experts.
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MR2411970 (2009b:17021)17B20 (17801 17B70)
Koryukin, A.N. (RS-AOSSI)

Grobner-Shirshov bases of the Lie algebrd;. (Russian. Russian summary)

AlgebraiAnaliz20(2008), no. 1,93-137;translation in St. Petersburg Math. 20 (2009), no.
1,65-94.

In the remarkable paper [L. A. Bokut and A. A. Klein, Internat. J. Algebra Con§(1996), no. 4,
389-400, 401-41NMR1414346 (97k:1700%)two classical algebraic topics—finite-dimensional
simple split Lie algebras of characteristic zero and the machinery @bri@r-Shirshov bases—
were blended: namely, the Serre relations among the standard generators of a classical simple
algebra were extended to thedbner-Shirshov basis of that algebra. Since then, the pupils of
Bokut have extended and developed this blend of topics.

In this paper, the @bner-Shirshov basis is constructed for generators of the positivéspart
(= nilradical of the Borel subalgebra) of a simple classical Lie algebra of Bjpd he novelty of
the work is that arbitrary orders of generators corresponding to simple roots are considered (fo
fixed order this follows already from the work of Bokut and Klein).

The amount of combinatorial computations is tremendous, but at the end the author not on
exhibits the desired basis in each of thlecases in terms of certain graphs associated with the
corresponding root system, but arrives at the following interesting result: If a graded Lie algebr
Is given by homogeneous relations such that each homogeneous component is nonzero if and c
if the corresponding homogeneous componentHpris nonzero, then the algebra is isomorphic
to B,f.
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Generalov, A.I. (RS-STPT) Ivanov, A. A. (RS-STPT)

Ivanov, S. O.[lvano, Sergd Olegovich] (RS-STPT)

The Hochschild cohomology of quaternion-type algebras. Il. The serig@(23B); in
characteristic 2. (Russian. English, Russian summaries)

Zap. Nauchn. Sem. S.-Peterburg. Otdel. Mat. Inst. Steklov. (P@4I)2007),Voprosy Teori
PredstavleniAlgebr i Grupp 16, 53-134, 243translation in J. Math. Sci. (N. Y.151(2008), no.
3,2961-3009

{This review is also provided for [A.l. Generalov, Zap. Nauchn. Sem. S.-Peterburg. Otdel. Ma
Inst. Steklov. (POMIB56(2008), Voprosy Teorii Predstaviémlgebr i Grupp. 17, 4684, 189;
MR276036%.}
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In these two companion papers, the graded algebra structure of the Hochschild cohomolo
of a certain class of algebra®(2B); over a field of characteristiz with coefficients in itself is
described explicitly.

The algebras from the clagg(2B); are given by generators and relations dependingt on
parameters) integers an@ elements of the ground field.

The proofs are very computationally intensive.
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MR2469415 (2010h:16024)16E40(16D50 16E05 16G60 16G70)
Volkov, Yu. V. (RS-STPT) Generalov, A. I. (RS-STPT)

Hochschild cohomology for self-injective algebras of tree typ®,,. |.
(Russian. English, Russian summaries)

Zap. Nauchn. Sem. S.-Peterburg. Otdel. Mat. Inst. Steklov. (P@431)2007), Vopr. Teor. Predts.
Algebr. i Grupp. 15121182, 273274;translation in J. Math. Sci. (N. Y.147(2007),no0. 5,
70427073

It is known that finite-dimensional associative self-injective algebras of finite representation typ
over an algebraically closed field are described in terms of a tree associated with a Dynkin diagre
oftype A, D or E£. Here the authors construct a projective resolution of such algebras in the case «
Dynkin diagrams of typé), and compute dimensions of the Hochschild cohomology of an algebra
with coefficients in itself. The proofs are very computationally intensive, with many case-by-cas
considerations.
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MR2389419 (2009a:16013)16E40(16S99)

Dolguntseva, I. A.(RS-AOSSI)

The Hochschild cohomology for associative conformal algebras.

(Russian. Russian summary)

Algebra Logika46 (2007),no. 6,688-706, 792 translation in Algebra Logic46 (2007), no. 6,
373-384

In this paper, a variant of cohomology theory for conformal associative algebras is suggested.
Is shown that extensions of an associative conformal algebra by a bimodule are described by 1
second cohomology, exactly as in the case of ordinary associative algebras and the Hochscl
cohomology. Itis shown that the second cohomology of a conformal Weyl algebra with coefficient
inany bimodule is trivial. An example of a subalgebra of a conformal Weyl algebra with a nontrivial
second cohomology is given.
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MR2366357 (2008m:17013)17B10 (16E10 17B55)

Mazorchuk, Volodymyr (S-UPPS)

Some homological properties of the categor§). (English summary)
Pacific J. Math232(2007),no. 2,313-341.

The categoryO in the title of the paper refers, as usual, to the celebrated Bernstefar@el
Gelfand category of representations of a complex semisimple Lie algebra. In this paper:

e a description of homological dimension of various important classes of modules (such &
projective, injective, simple, Verma, indecomposable tilting, etc.) in the principal lilg¢k
decomposable direct summand containing the trivial modulé)isfgiven;

e results on extensions between Verma modules are obtained. The extension algebra is con:
ered as &>-graded object and it is shown that in some cases it is Ko&zul''s between
some classes of modules@y are determined explicitly;

e it is shown that some classes of modules have linear projective resolution, either in th
categonyQ itself, or in the Ringel dual of),.
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MR2344582 (2008j:17039)17B50 (17B20)

Premet, Alexander(4-MANC-SM); Strade, Helmut (D-HAMB)
Simple Lie algebras of small characteristic. V. The non-Melikian case. (English summary)
J. Algebra314(2007),no. 2,664-692.

This paper, the penultimate in the series, is part of a tour de force to revise and extend tl
earlier classification of finite-dimensional simple Lie algebras over an algebraically closed fiels
of positive characteristic and to cover the cases of low characteristic.

Recall that a torus in a Lie algebra is called standard if the commutant of the centralizer c
the torus consists of elements acting nilpotently on the whole algebra. The main result of tt
paper says that if, in a finite-dimensional simple Lie algebra over an algebraically closed field «
characteristip > 3, all tori of maximal dimension in itp-envelope are standard, then the algebra
is either of classical or of Cartan type.

If p > 5, this settles the classification entirely.pf> 3, this leaves open the case wheps- 5
and thep-envelope of the algebra contains nonstandard torus of maximal dimension. The lattc
case involves the Melikyan algebras and is settled in the last paper in the series [A. A. Prem
and H. Strade, “Simple Lie algebras of small characteristic. VI. Completion of the classification”
preprint, arxiv.org/abs/0711.2899].

The technique is typical for classification papers and consists of a careful consideration
properties of roots and sections with respect to suitable torus, and passing to an associated gre
algebra. By a careful analysis, the authors slightly modify the reasoning of [H. Strade, Ann. c
Math. (2)130(1989), no. 3, 643—-67MR1025169 (91a:1702Band [G. M. Benkart, J. M. Osborn
and H. Strade, Trans. Amer. Math. S8d1(1994), no. 1, 227-2521R1129435 (94c¢:1703%)to
cover the casg > 3.

{ForPartIVsee[A. A. Premetand H. Strade, J. Alget*8(2004), no. 2, 766—-8381R2071664
(2005e:17033)}
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MR2301242 (2008d:17015)17B35 (11B68 14L05 14L15 16S80 16W30)

Durov, Nikolai (D-MPI); Meljanac, Stjepan (CT-IRBO-TPD),

Samsarov, Andjelo(CT-IRBO-TPD), Skoda, Zoran (CT-IRBO-TPD)

A universal formula for representing Lie algebra generators as formal power series with
coefficients in the Weyl algebra. (English summary)

J. Algebra309(2007),no. 1,318-359.

The authors provide a constructive way to represemnt-dimensional Lie algebra of characteristic

0 via formal power series with coefficients in the Weyl algeHra This can also be viewed as the
realization of the universal enveloping algebra as a deformation of the polynomial algebra insic
the Weyl algebra. Bernoulli numbers are involved.

Three different proofs are given: first, direct quite involved computations with tensors; seconc
using computations with formal vector fields on a formal group (for this, a suitable piece of Lie
theory based on formal group schemes is developed); and third, using coderivations and Hc
algebras.

The authors outline further interesting possible developments: to put all this into an operad
framework, and to generalize to Leibniz algebras and quantum groups.
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MR2260226 (2007k:15045)15A69 (15A21)

Belitskii, Genrich R. (IL-BGUN); Sergeichuk, Vladimir V. (UKR-AQOS)
Congruence of multilinear forms. (English summary)

Linear Algebra Appl418(2006),no. 2-3,751-762.

Two multilinear formsF:U x --- x U — K andG:V x --- x V — K are called symmetri-
cally equivalent if there exist linear bijections, ..., ¢,:U — V such thatF'(uy,...,u,) =
G(o1y(u1), .., @om (uy)) for any permutationr onn letters. The forms are called congruent
if all ;s can be chosen equal.

The authors prove that in the case when the underlying vector spa@esl V' are finite-
dimensional and the ground field is the field of complex numbers, symmetric equivalence
implies congruence. This is similar to the known result for matrices. It is interesting whether thi:
remains true over an arbitrary algebraically closed ground field of characteristic zero. The pro
given in the paper utilizes Taylor series expansion, so it is peculiar to the complex case.

Over the field of real numbers the relationship between symmetric equivalence and congruer
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Is also given, and it is, as expected, more subtle.
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MR2253565 (2007d:16018)16E40

Bezyakina, E. A.(RS-STPT) Generalov, A. I. (RS-STPT)

Cocycles in the relative Hochschild cohomology. (Russian. English, Russian summaries)
Zap. Nauchn. Sem. S.-Peterburg. Otdel. Mat. Inst. Steklov. (P@®&0I)2006), Vopr. Teor. Predst.
Algebr. i Grupp. 1329-35, 271 translation in J. Math. Sci. (N. Y.140(2007),no. 5,622-625

This paper belongs to the area of classical homological algel@aCartan-Eilenberg, which,
perhaps surprisingly, allows new discoveries even today.

The authors are concerned with a canonical isomorphism between the extension modt
Ext" (M, N) and the Hochschild cohomology” (A, Hom (M, N)) for the right modules\/, N
over an associative algebra

Earlier V.B. Dlab and C. M. Ringel [Tsukuba J. Math¥4 (1990), no. 2, 489-496yIR1085213
(92d:16018)constructed an explicit such isomorphism. Here the authors present a relative versic
of this construction, in which both extension and cohomology are taken relative to a certai
subalgebra ofA. They also note one inaccuracy in [op. cit.].
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MR2249129 (2007f:16020)16E45 (16E40)

Ladoshkin, M. V. (RS-MORD)

A~,-modules overA . -algebras and the Hochschild cohomology complex for modules over
algebras. (Russian. Russian summary)

Mat. Zametki79 (2006), no. 5,717-728;translation in Math. Notes/9 (2006), no. 5-6,
664-674.

There is a known relationship between Hochschild cohomology of a differential graded algebr
and a set of all . -algebra structures on that algebra [see V. A. Smirnov, Izv. Ross. Akad. Nauk
Ser. Mat.64 (2000), no.5, 147-16NR1789189 (2001i:18017and references therein].
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In this paper, this relationship is generalized to the case of differential graded modules over diffe
ential graded algebras. Namely, for a given dg-module over a given dg-algebra, a Hochschild-lil
cochain complex is constructed whose cohomology is responsible for the existence of structul
of an A,.-module over am .-algebra. In particular, the vanishing of cohomology of this complex
in certain dimensions implies the existence of a unique, up to isomorpHigamodule structure.
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MR2238902 (2007d:17029)17B56 (17B68 17B69)

Linshaw, Andrew R. (1-BRND)

The cohomology algebra of the semi-infinite Weil complex. (English summary)
Comm. Math. Phy267(2006),no. 1,13-23.

The author describes both the Lie superalgebra structure and associative algebra structure of
cohomology of the semi-infinite Weil complex associated to the Virasoro algebra, which coincide
with the BRST complex of a conformal vertex algebra with central charge 26.
The same cohomology as a vector space was earlier computed by Bgin &ed E. V. Frenkel
[Comm. Math. Phys137(1991), no. 3, 617-63%R1105434 (92h:17028)
Reviewed byPasha ZusmanovidiKdpavogur)
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MR2203713 (2006j:17005)17A36

Moreno, Guillermo [Moreno R., Guillermo] (MEX-IPN-CI)

Monomorphisms between Cayley-Dickson algebras. (English summary)
Non-associative algebra and its applicatio281-289, Lect Notes Pure AppMath., 246,
Chapman & Hall/CRCBoca RatonFL, 2006.

The author studies monomorphisms between the famous Cayley-Dickson algebras over the fi
of real numbers (obtained via a doubling process starting from a one-dimensional unital algebt
whose initial terms are complex numbers, quaternions and octonions).

He determines all monomorphisms from the algebras of complex numbers and quaternions ir
any Cayley-Dickson algebra and obtains partial results about monomorphisms from octoniol
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into any Cayley-Dickson algebra. This agrees with the well-known results about automorphisn
of the respective algebras.

The language, typesetting, and references of the article are problematic. Some definitions
repeated twice, while some are missing and must be guessed from the context.

The method consists of elementary calculations, in which the reviewer has not found any mi
takes.

{For the entire collection sedR2203689 (2006h:17002)
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MR2199629 (2006m:16010)16E45 (16E05 53D17 53D55)
Dolgusheyv, Vasiliy[Dolgushev, V. A.] (RS-ITEP)

A formality theorem for Hochschild chains. (English summary)
Adv. Math.200(2006),no. 1,51-101.

The author proves the existence of a quasi-isomorphism of two differential graded modules ov
respective differential graded algebras: exterior forms on a smooth real mahifoier polyvec-

tor fields onM and Hochschild chains on algebf&° (M) over polydifferential operators on
M.

This lies at an intersection of two (related) themes: first, the celebrated Hochschild-Kostan
Rosenberg theorem and its generalizations (claiming quasi-isomorphism of the respective pa
of modules and algebras separately, without consideration of the module structures), and, secc
formality theorems and conjectures of Kontsevich, Tsygan, Shoikhet and others.

The main tool is a type of Fedosov resolutions of the respective modules and algebras.

As an application, the author computes the Hochschild homology of the quantum algebra
functions on a Poisson manifold.

This is a clear exposition of a technically difficult subject.
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MR2189869 (2006m:17019)17B55 (16E40 16S32 17B56 19C09)

Lau, Michael [Lau, Michael Kekainalu] (3-OTTW-MS)

On universal central extensions ofl,,(A). (English summary)

Infinite-dimensional aspects of representation theory and applicat&$$4, ContempMath.,
392,Amer. Math. Soc, ProvidenceRlI, 2005.

It is well known that the classical (co)homology of a matrix Lie algebra over an associative
algebraA is intimately related to the cyclic (co)homology df In particular, central extensions

of such Lie algebras are described by (and, in the generic case, coincide with) the first-order cyc
cohomology ofA (first observed by C. Kassel and J.-L. Loday [Ann. Inst. Fourier (Gren@ae)
(1982), no.4, 119-142 (1983$1R0694130 (859:17004)

Here the author applies this machinery to the situation whenA,. ,, a localization of the Weyl
algebraA,. By the general result mentioned above, this amounts to computation of the first-orde
cyclic cohomology of4,. .

The reviewer does not understand a remark in the last paragraph of the paper about “applicabili
of this method in the case of a non-Lie-perfect algeHrait is quite obvious that any “non-
perfectness” could be dealt with in an elementary, but a bit tedious way (like, for example, in th
reviewer’s paper [Agtrisque No.226 (1994), 11, 435-452R1317128 (96a:1701p) However,
in that questionable context the author poses a conjecture which has an independent interest:
ring of differential operators on any nonsingular affine variety is Lie-perfect in charactéxistic

{For the entire collection sedR2188504 (20069:00014)
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MR2183970 (2006h:17032)17B68 (17840)

Lin, Weigiang (PRC-XIAM); Tan, Shaobin(PRC-XIAM)

Central extensions and derivations of the Lie algebras of skew derivations for the quantum
torus. (English summary)

Comm. Algebra&33 (2005),n0. 11,3919-3938.

The authors determine central extensions and derivations of a certain fadihgodded Virasoro-
like complex Lie algebras, parametrized by a complex number
The cases wheip= 1 and wheny is not a root of unity were studied by E. E. Kirkman, C. Procesi
and L. W. Small [Comm. Algebra2(1994), no. 10, 3755-377¥R1280096 (96b:1701%)Here
the authors study the remaining, more complicated, case wisemroot of unity,g # 1.
Reviewed byPasha Zusmanovich
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MR2161515 (2006€e:16048)16S37(16E05 16S15)

Piontkovskil, D. . (RS-AOS-B)

Koszul algebras and their ideals. (Russian. Russian summary)

Funktsional. Anal. i Prilozher39 (2005), no. 2,47-60, 95;translation in Funct. Anal. Appl39
(2005),n0.2,120-130

The notion of Koszul filtration and Koszul flags of commutative associative algebras was intro
duced by A. Conca[see, e.g., Math. AB47(2000), no. 2, 329—-346/R1764242 (2001c:1302D)

A Koszul flag is a finite chain of ideals of an algebra, generated by linear forms and having a lir
ear free resolution, and a Koszul filtration is a certain technical condition on a set of ideals whic
ensures that it contains a Koszul flag.

The goal of this paper is to consider the noncommutative situation. The author studies relat
notions, such as Koszul algebras, initially Koszul algebras (those which admit a minimal Koszt
filtration), algebras admitting Koszul filtration, PBW-algebras, relationships between these class
of algebras, and provides examples and counterexamples.

It is proved that an algebra with a Koszul filtration has a rational Hilbert series. Necessary ar
sufficient conditions are given for a linear flag to be Koszul and for an algebrato be initially Koszu
(the latter in terms of Gibner bases).

The paper is concluded with a list of open questions.
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MR2150849 (2006e:17023Y17B40 (17B68)
Zha, Jianguo (PRC-TONG-AM), Hu, Jianhua [Hu, Jian Hua'] (PRC-TONG-AM)

Certain classes of automorphisms of infinite rank affine Lie algebras. (English summary)
Comm. Algebra&3 (2005),no. 6,1893-1901.

The authors consider affine Lie algebras associated with infinite Cartan matrices (infinite rar
affine algebras). While the automorphisms of finite rank affine Lie algebras have been describ
[D. H. Peterson and V. G. Kac, Proc. Nat. Acad. Sci. U.$88.1983), no.6 i., 1778-1782;
MR0699439 (849:1701F,)the similar question for infinite rank is open.

Each infinite rank affine algebra may be represented as an inductive limit of a chain of finite
dimensional simple Lie algebras. The authors determine the group of automorphisms of an affi
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Lie algebra leaving invariant any given infinite subset in this chain.

The description is very similar to the description of the automorphism groups of classical simpl
Lie algebras: the group is generated by 3 types of automorphisms—inner, diagonal, and diagr:
automorphisms.
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MR2131013 (2005m:16014)16E45(16S32 18D50 55S20)

Tamarkin, Dmitri [Tamarkin, Dmitry E.] (1-NW); Tsygan, Boris(1-NW)

The ring of differential operators on forms in noncommutative calculus.

Graphs and patterns in mathematics and theoretical phy$i@5;131, Proc. SymposPure Math,
73, Amer Math. Soc, ProvidenceRlI, 2005.

The famous Hochschild-Kostant-Rosenberg theorem states the quasi-isomorphism of comple;
C*(C*>*(M)), the Hochschild cochain complex of the algebr& (M) of smooth functions on a
smooth manifold\/, andV* (M), the algebra of multivector fields oW .

In ["Another proof of M. Kontsevich formality theorem faR"”, preprint, arxiv.org/abs/math/
9803025], the first author gave a noncommutative version of this theorem in the framework of s
calledG .-algebras which generalizes notions of the-algebra and the Gerstenhaber algebra. He
established, for an associative algeHraa quasi-isomorphism of differential graded Lie algebras
C*(A)andV*(A), inducing anisomorphism of corresponding conomology Gerstenhaber algebra:
The few equivalent constructions of the Gerstenhaber alg&igr&), known in the literature, were
given either in an inexplicit or noncanonical ad hoc manner.

In this paper, the authors provide a canonical construction shedding more light(dh).
Namely, they introduce a notion of an enveloping algebtal®) of a Gerstenhaber algebrit
and establish a quasi-isomorphism of algab(&°(A)) and a very interesting object—the algebra
of Hochschild chains of the differential graded associative algéB(a!). In the venerable case
A*=V*(M), Y*(A) coincides with the algebra of differential operators on differential forms on
M.

Proofs are only sketched. The discussion of ideas and notions, however, is very detailed, e
cidating complex relationships in the monstrous world of Gerstenhaber algéhrasigebras,
A.-algebras and similar structures with a hierarchy of higher operations.

{For the entire collection seédR2131006 (2005j:00017%)
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MR2102076 (2005h:17057)17B70 (17B30)
Shumyatsky, PavelBR-BRSL); Tamarozzi, Antonio; Wilson, Lawrence (1-FL)

Z,-graded Lierings. (English summary)
J. Algebra283(2005),n0. 1,149-160.

The authors improve the previously known bounds for the nilpotency class and derived leng
of Z,-graded Lie rings with a zero null component: the derived length of such a ring is at mos
274 1 |logy(n — 1) ] (if nis a prime, a slightly better bound is achieved), and the nilpotency class
of a Z,-graded Lie ringL with L) =0is at most(p;?%.
The authors note that these bounds are probably still very far from the best possible ones.
The arguments consist of a repeated skillful application of the Jacobi identity.
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MR2120204 (2006e:16018)16E40

Zharinov, V. V. (RS-AQOS)

Hochschild conomology of the algebra of smooth functions. (Russian. Russian summary)
Teoret. Mat. Fiz140(2004), no. 3,355-366;translation in Theoret. and Math. Phy440
(2004),n0. 3,1195-1204

The aim of this paper is to compute the Hochschild cohomology of a complex associative algeb
of smooth functions on a finite-dimensional real vector space with coefficients in itself.

The author uses a technique, developed by him earlier, which is based on Laplace transformat
on the space of cochains. It could be compared with a somewhat similar technique used by I. |
Gelfand and D. B. Fuchs in their celebrated works on cohomology of infinite-dimensional Lie
algebras.
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MR2117449 (2005i:16013)16E40 (20C05)

Generalov, A. I. (RS-STPTMM)

Hochschild cohnomology of dihedral-type algebras. I. Thé) (3 K') series in characteristic 2.
(Russian. Russian summary)

AlgebraiAnaliz16 (2004),no. 6,53-122;translation in St. Petersburg Math. 1.6 (2005), no.
6,961-1012

This is continuation of a series of works by the author devoted to Hochschild cohomology o
algebras of dihedral type and close to them. These algebras arise in the classification of blocks
group algebras having a tame representation type.

This paper is devoted to a certain series of blocks of a group algebra over an algebraical
closed field of characteristic 2, whose defect group is the dihedral group. These algebras adm
description as path algebras of a certain quiver modulo some ideals of relations.

The algebra structure (under the cup product) of the cohomology of an algebra with coefficien
in itself is described in terms of generators and relations.
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MR2093937 (2005g:16071)16W25 (16S50 47B47)

Nowicki, A. [Nowicki, Andrzej Wtadystaw] (PL-TORNM); Nowosad, I.(PL-TORNM)
Local derivations of subrings of matrix rings. (English summary)

Acta Math. Hungarl05(2004),no. 1-2,145-150.

For an associative algebriiover a commutative ring, a linear mappihge End(A) is called a
local derivation, if for any: € A there isd € Der(A) such thatD(a) = d(a).

Finite incidence algebras are algebras of square matrices (of finite size) with zero entries
places whose pair of indices do not belong to a given reflexive transitive relation. In particular, th
full matrix algebra and the algebra of upper-triangular matrices are incidence algebras.

In the present paper it is proved that for all finite incidence algebras, each local derivation is
derivation.

Reviewed byPasha Zusmanovich

(© Copyright American Mathematical Society 2005, 2011


/mathscinet
/leavingmsn?url=http://dx.doi.org/10.1090/S1061-0022-05-00886-1
/mathscinet/search/publications.html?refcit=2117449&amp;loc=refcit
/mathscinet/search/publications.html?revcit=2117449&amp;loc=revcit
/mathscinet/search/mscdoc.html?code=16E40%2C%2820C05%29
/mathscinet/search/publications.html?pg1=IID&s1=192140
/mathscinet/search/institution.html?code=RS_STPTMM
/mathscinet/search/journaldoc.html?cn=
/mathscinet/search/publications.html?p1=ISSI&s1=225901238656
/mathscinet/search/journaldoc.html?&cn=St_Petersburg_Math_J
/mathscinet/search/publications.html?pg1=ISSI&s1=225901238656
/mathscinet/search/publications.html?pg1=ISSI&s1=225901238656
/mathscinet/search/publications.html?pg1=IID&s1=292845
/mathscinet
/leavingmsn?url=http://dx.doi.org/10.1023/B:AMHU.0000045539.32024.db
/mathscinet/search/publications.html?refcit=2093937&amp;loc=refcit
/mathscinet/search/publications.html?revcit=2093937&amp;loc=revcit
/mathscinet/search/mscdoc.html?code=16W25%2C%2816S50%2C47B47%29
/mathscinet/search/publications.html?pg1=IID&s1=192516
/mathscinet/search/publications.html?pg1=IID&s1=192516
/mathscinet/search/institution.html?code=PL_TORNM
/mathscinet/search/publications.html?pg1=IID&s1=723237
/mathscinet/search/institution.html?code=PL_TORNM
/mathscinet/search/journaldoc.html?&cn=Acta_Math_Hungar
/mathscinet/search/publications.html?pg1=ISSI&s1=222899
/mathscinet/search/publications.html?pg1=IID&s1=292845

AMERICAM MATHEMATICAL SOCIETY _

- ] Citations
M a th SCI N et Mathemaltical Reviews on the Web From References: 4

Article From Reviews: 1

MR2081925 (20059:17032)17B37 (17B50 17B62 17B68)

Grunspan, Cyril (I-ROME-IM)

Quantizations of the Witt algebra and of simple Lie algebras in characteristigp. (English
summary)

J. Algebra280(2004),no. 1,145-161.

In his landmark lecture noteQuantum groups and noncommutative geomeiiryiv. Montreal,
Montreal, QC, 1988VIR1016381 (91e:1700]L)Yu. I. Manin posed a question about quantization
of Witt and Virasoro algebras. Since then, a number of papers appeared tackling this problem, a
this is another one.

The problem itself is vague, depending on the precise notion of “quantization”. Usually, thi:
Is understood as some deformation of structure related to the universal enveloping algebra. T
present paper follows this approach—namely, quantization of the Witt algebra is obtained as
deformation of the bialgebra structure on its universal enveloping algebra as defined by E.
Taft [J. Pure Appl. Algebr&7 (1993), no. 3, 301-31A1R1228159 (94e:1704Bjfor alternative
approaches, such as deforming the Witt or Virasoro algebra itself, see, e.g., B. A. Khesin, V.
Lyubashenko and C. Roger [J. Funct. Are43(1997), no. 1, 55-9M1R1428117 (98f:58104)
and N. H. Hu [Algebra Collogg (1999), no. 1, 51-70/IR1680657 (2000k:1701})

After exploring the (infinite-dimensional) characteridiicase, the author provides reduction of
his construction modulg, thus obtaining a deformation of restricted universal enveloping algebra
of the modular Witt algebra.

The paper is marred by a number of typos and inaccuracies which, however, could be spott
easily and generally do not reduce its intelligibility and significance.
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MR2068077 (2005c:17004)17A40 (17B55)

Kubo, Fujio (J-KYUIT); Taniguchi, Yoshiaki

A controlling cohomology of the deformation theory of Lie triple systems. (English
summary)

J. Algebra278(2004),no. 1,242-250.

The deformation theory of Lie triple systems is presented, following the by nowadays standat
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format suggested by Gerstenhaber.

The low-dimensional cohomology controlling the deformations is one defined by K. Yamagut
[Kumamoto J. Sci. Ser. A (1960), 44-52 (1960MR0132770 (24 2606,) Since the deformed
operation is trilinear, the grading is shifted relative to the classical case of deformation of alge
bras: the infinitesimal deformations are described by the third cohomology, and obstructions
prolongability of infinitesimal deformations lie in the fifth cohomology.

Now, since another deformation theory has been constructed, it would be interesting to enlive
it with concrete examples and calculations.
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Inassaridze, N.(GE-AOS), Khmaladze, E.[Khmaladze, Emzar] (GE-AOS),
Ladra, M. [Ladra Gonzalez, Manuel] (E-SACOM-AL)

Non-abelian homology of Lie algebras. (English summary)

Glasg. Math. J46 (2004),no. 2,417-429.

In this paper, a nonabelian homology theory of Lie algebras with coefficients in Lie algebras i
constructed by means of a derived functor of nonabelian tensor product of Lie algebras.

It generalizes the classical Chevalley-Eilenberg homology, as well as homology with coefficient
in crossed module constructed by D. Guin [Ann. Inst. Fourier (Grendblg)995), no. 1, 93-118;
MR1324126 (96e:1800%)

The authors present properties similar to the usual Chevalley-Eilenberg homology, such as
homology long exact sequence arising from a short exact sequence of Lie algebras. Also, for
associative unital algebrd, a 9-term exact sequence relating the low-dimensional homology of
an adjoint Lie algebral(~) and related algebras with the cyclic homology/is presented.

An analogous work was previously done for groups [see H. Inassaridze and N. Inassaridz
K-Theory18(1999), no. 1, 1-1MR1710185 (2000g:18019and references therein].
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Lapin, S. V.

D .-differentials and A..-structures in spectral sequences. (Russian)

Sovrem. Mat. PrilozhNo. 1, Topol., Anal. Smezh. Vof2003), 56-91; translation in J. Math.
Sci. (N. Y.)123(2004),n0. 4,4221-4254

This is an expository article. The author considers a hierarchy of the following situations, gene
alizing each other in a way too complex to be depicted here.

First, he considers differential modules, their differential perturbations, and the so-called pe
turbations machine which allows, under certain circumstances, a series of perturbations to
constructed from a given one. This was introduced in works of Gugenheim and later developed |
many others in the framework of homological perturbation theory.

Thenthe author considers generalizations of this situatiéhtemodules and their perturbations
(a notion introduced by the author; this is, roughly, a module with a series of mappings satisfying
generalization of the main equatidh = 0 of homological algebra), differential (co)algebras and
their perturbations (per Gugenheim, Lambe and Stasheff}(co)algebras;D A)..-(co)algebras
(which generalize the notion of differentidl, -algebra in the same way that the -module gen-
eralizes the notion of differential modulé))..-modules ovel D)..-(co)algebras; and, finally,
(DA).-modules ovef D A).-(co)algebras (per the author).

For the last three notions, it is shown that each suitable generalization of a spectral sequence C
a field can be represented as a spectral sequence associated with an apgpgpratéD A) .-
structure—the construction of the latter spectral sequence having its origin in a perturbatic
machine.
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MR2024088 (2004k:17039)17B56 (17-04 17B66)

Kornyak, V. V. (RS-JINR-IT)

A method for splitting cochain complexes for computing cohomology: the Lie algebra of
Hamiltonian vector fields H(2]0). (Russian. Russian summary)
Programmirovanie2003, no. 2,48-53; translation in Program. Comput. Softwa9 (2003),
no. 2,94-99.

This is one in a series of papers about the author’s highly interesting and ongoing activity i
computer calculations of cohomology of Lie algebras and superalgebras with the aid of th
progranmtiecohomology developed by him.

Here the author reports about computations of cohomology of the following (ordinary) Lie
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algebras: the Poisson algebra in two indeterminates and its central extension, and the Lie alge
of Hamiltonian vector fields on the two-dimensional manifold, with coefficients in the trivial
module.

The cohomology of these algebras, in the context of computer calculations, attracted eal
attention [see |I. M. Géand, D. I. Kalinin and D. B. Fuks, Funkcional. Anal. i Pizen.6 (1972),
no. 3, 25-29;MR0312531 (47 #1088) but the structure of the whole cohomology ring still
remains a complete mystery.

The algorithm developed by the author consists in singling out recursively a subcomplex in tr
initial cochain complex and a corresponding reduction of the remaining complex, so the whol
problem splits into calculations of cohnomology of smaller subcomplexes.

The result is a calculation of cohomology up to degree 12 with gradings betwemd 8
(with respect to cohomology grading induced by the standard grading of Lie algebras und
consideration), which is a slight improvement of the 197 2f@&wsdl-Kalinin-Fuks result.

At the end the author outlines possible improvements, some of which (like performing calcule
tions in modular arithmetic instead of in rational numbers) are already being implemented by hi
in subsequent publications (see [‘On the structure of cohomology of Hamiltpreédgebras”,
preprint, arXiv.org/abs/math/0404247] and other preprints of the author on arXiv).

It should be noted that these calculations seem to be highly parallelizable, and, in the reviewe
opinion, this could be one of the major avenues for further improvements.

Also, the impact and usability of this and other papers of the author would be increased drastica
if they, like numerous other software projects, were accompanied by a website offering the progra
source code, full results of calculations, and all other voluminous but highly relevant details whic
cannot be reproduced in the journal article.

In the absence of such, one cannot say much on the programming aspects of this work, exc
that the program is written in C and runs on Wintel machines.
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MR1998044 (2004f:17003)17A36

Jiménez-Gestal, Clara E-LARI-CP); Pérez-Izquierdo, Jo€ M. (E-LARI-CP)
Ternary derivations of generalized Cayley-Dickson algebras. (English summary)
Comm. Algebr&1 (2003),n0. 10,50715094.

A ternary derivation of a (nonassociative) algeldrss a triple(d;, do, d3) of endomorphisms aft

such thatl, (zy) = d2(x)y + xd3(y). Analogously one defines a ternary automorphism. One can
argue that these are just further pointless generalizations of the standard notions of derivation &
automorphism, but the authors provide convincing arguments showing that these notions are il
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sense natural and worth studying.

R.D. Schafer [Amer. J. Mati16(1954), 435-446¥1IR0061098 (15,7 74dyescribed derivations
of the Cayley-Dickson algebras (that is, the infinite series of algebras with involution of dimensio
2", obtained via recursive doubling process, whose initial terms are celebrated quaternions a
octonions). Particularly, he proved that the derivation algebra stabilizes at the third term in a serie

Here the authors generalize this half-century-old result by describing ternary derivations ¢
the Cayley-Dickson algebras (over an arbitrary field of charactegstic3). In contrast with
Schafer’s results, they discover that ternary derivations stabilize at the fourth term.

They also compute the ternary automorphisms of the Cayley-Dickson algebras in terms of (orc
nary) automorphisms. Automorphisms of the Cayley-Dickson algebras were earlier described |
P. M. Eakin, Jr. and A. Sathaye [J. Algeld29(1990), no. 2, 263-278/1R1040939 (91b:17002)

In contrast with derivations, ternary automorphisms (as well as ordinary ones) never stabilize.
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MR1970052 (2004c¢:17007)17B05 (17B30)

Barnes, Donald W, Groves, Daniel(5-ANU-SAS)

The Wielandt subalgebra of a Lie algebra. (English summary)
J. Aust. Math. Soc/4 (2003),no. 3,313-330.

For a Lie algebral, the authors define a Wielandt subalgelid.) as the intersection of the
normalizers of all subnormal subalgebrad.ofhis is a straightforward analogue of a well-known
notion from group theory.

If the characteristic of the ground field is zero, or the derived algéhisanilpotent, therw(L) is
an ideal ofL, which in these cases allows one to define a Wielandt series recursively by =
w(L), wit1(L)/wi(L) = w(L/wi(L)).

The paper under review contains numerous results about Wielandt subalgebras and Wielal
series. In particular, bounds for a Wielandt length (the length of the Wielandt series) are obtaine
and Lie algebras of Wielandt length 2 are described.

There are also examples showing how the matters become (as usual) more complicated
characteristig.
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MR1937401 (2003}:17024)17B50 (17A99 17B35)
Koreshkov, N. A. (RS-KAZA)
Casimir elements ofZ-forms of modular Lie algebras. (Russian)

Izv. Vyssh. Uchebn. Zaved. M2002, no. 3,32-35; translation in Russian Math. (I1z. VUZ6
(2002),no. 3,28-31.

All algebras are assumed to be finite-dimensional, and defined over an arbitrary fieldbeet
(not necessarily Lie or associative) algebra, 8ii@) be the symmetric algebra ovét. Suppose
that S(G) contains, as &@-module under left multiplications, a submodufewhose dualP*
is also embedded i8(G). Let {u;}, {u!} be the dual bases d? and P* respectively. Then
S uui € S(G) is called a generalized Casimir element.

In the present paper, the author proves that any homogeneous elerfé@t) bfis a generalized
Casimir element (under an additional restriction on the degree of an element in the case of posit
characteristic).

Note that it has been conjectured [A. S. Dzhunidddv, Izv. Akad. Nauk SSSR Ser. Mat.
49 (1985), no.5, 1107-1117, 112MR0810531 (87g:17014xhat any element of the center
Z(U(L)) of a universal enveloping algebra of a modular Lie algebia a generalized Casimir
element (defined as above by replacing the symmetric algebra by a universal enveloping algeb

Though the author claims that his result proves DzhuruzaiV's conjecture, this is not exactly
the case, as the relationship betwekih )~ andZ (U (L)), known as the “Duflo isomorphism” in
the zero characteristic case, is not so apparent in the case of positive characteristic, as, for exam
was noted by the author himself in a recent related publication [Izv. Vyssh. Uchebn. Zaved. Ma
2002 no. 7, 22—-26MR1943603 (2003j:1702p)

Current version of reviewso to earlier version.
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MR1943603 (2003}:17025)17B50 (17B35)

Koreshkov, N. A. (RS-KAZA)

Central elements and invariants in modular Lie algebras. (Russian)

Izv. Vyssh. Uchebn. Zaved. M2002, no. 7,22-26; translation in Russian Math. (I1z. VUZ6
(2002),no. 7,20-24.

For a finite-dimensional Lie algebiaover a field of zero characteristic, there is a well-knalwn
module isomorphism between the center of a universal enveloping algébid.)) and invariants
of the symmetric algebra ovérunder theL-actionS(L)" [M. Duflo, Ann. Sci.Ecole Norm. Sup.
(4) 10(1977), no. 2, 265—-288/1R0444841 (56 #3188)

In this paper, an analogue for the positive characteristic case is proved. The result is not
generic as in the zero characteristic case and technically more complicated, as it involves pass
to an extension over the base field, a ring of quotients of the ring of symmetric invariants and son
subring of the center of a universal enveloping algebra.
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Majumdar, Anita (6-1SI-SM); Mukherjee, Goutam (6-1SI-SM)
Deformation theory of dialgebras. (English summary)
K-Theory27(2002),n0. 1,33-60.

Dialgebras were introduced by J.-L. Loday [C. R. Acad. Sci. PaisIdath.321(1995), no. 2,
141-146;MR1345436 (96f:16013) They are vector spaces endowed with two binary linear
operations satisfying 5 associativity-like axioms. Roughly speaking, dialgebras play the same rc
to Leibniz algebras as associative algebras to Lie algebras.

Cohomology theory (with nontrivial coefficients) of dialgebras was developed by A. Frabetti [in
Dialgebras and related operad67-103, Lecture Notes in Math., 1763, Springer, Berlin, 2001;
MR1860995 (2002i:170038)

In the present paper, a deformation theory of dialgebras is constructed. It follows a nows
days standard format suggested by Gerstenhaber: infinitesimal deformations are controlled
the second cohomology group with coefficients in an adjoint module, and obstructions to the
prolongability are controlled by the third one.

Maybe the biggest difference with the classical deformation theory of associative algebras
that since dialgebras have 2 operations satisfying 5 axioms, all computational efforts are at leas
times more intensive.

{For additional information pertaining to this item see [A. Majumdar and G. MukheKee,
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Dzhumadildaev, A. S; Ibraev, S. S.(KZ-AOS)

Nonsplit extensions of modular Lie algebras of rank 2. (English summary)
The Roos Festschrift volume, 1.

Homology Homotopy Appdt (2002),no. 2, part 1,141-163.

As was noted on numerous occasions, the cohomological behaviour of modular Lie algebras
very different from the zero characteristic case. In particular, it was shown that for any finite
dimensional modular Lie algebra the number of conomologically nontrivial irreducible modules
is finite and nonzero. Thus the problem of the description of such modules for any given algeb
IS “tame” in a sense.

The present paper, along with the previous research on this theme, shows that, although be
“tame”, it is quite difficult.

Here the authors exhibit all irreducible modules with non-vanishing second cohomology fo
classical Lie algebrad,, B, andG, and under the additional restriction that the characteristic of
the ground field is greater than the corresponding Coxeter number.

This continues the previous research of Dzhumadildaev and his collaborators, where such mc
ules were described fat(2) and some initial algebras in Cartan series.

The proof is quite technical and complex and uses such devices as restricted cohomology &
the first Frobenius kernel.

{Reviewer’s remark: For a recent analogous work for algebraic groups, see [G. J. McNincl
Pacific J. Math204(2002), no. 2, 459-47RR1907901 (2003m:2006R}
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Khmaladze, Emzar (GE-AOS)

Homology of Lie algebras withA /qA coefficients and exact sequences. (English summary)
Theory Appl. Catedl0(2002), 113126.

Let L be a Lie algebra over a commutative ring/ an ideal ofZ. G. J. Ellis [J. Pure Appl. Algebra
46 (1987), no.2-3, 111-11HIR0897010 (88k:17016fhas obtained the following 6-term exact
sequenceKer(LAT — 1) — Ho(L) — Ho(L/I)— I/[L,I] — H(L) — Hy(L/I) — 0, where
H;(—) is a Lie algebra homology with coefficients inand A is a nonabelian exterior product
of Lie algebras. (When the ground rirgis a field, the 5 right terms constitute the well-known
5-term exact sequence arising from the Hochschild-Serre spectral sequence.)

In this paper, the author generalizes this 6-term exact sequence in two ways. First, he extend
to the left by another two terms

Hs(L) — H3(L/I)— ...

and second, he proves the result for homology with coefficiemgin\, whereg is a nonnegative
integer.

As a consequence, he derives the previously known Hopf formulas expressing the second &
third homology of a Lie algebra in terms of its presentation, for the case of homology with
coefficients inA /gA.

The main technique used is a nonabelian derived functor of exterior products of Lie algebrz
modulog, and its relationship with the Lie algebra homology.
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MR1898599 (2003b:17010)17B30

Echarte, F. J.[Echarte Reula, Francisco Javier](E-SEVLM-GM);

NUfez, J.[NUfez-Valdés, Juan](E-SEVLM-GM); Ord 6iiez, M. (E-SEVLM-GM)
Derived filiform Lie algebras having first coefficient 0. (English summary)

An. Univ. Bucuresti Ma#9 (2000),no. 2,141-154.

A finite-dimensional nilpotent Lie algebr& is called filiform, if it possesses a longest possible
lower central serie€* (that is,dim L* = dim L —k, 2 < k < dim L). This notion was intro-
duced by M. Vergne [Bull. Soc. Math. Fran68 (1970), 81-116MR0289609 (44 #679TWwho
proved that, in a sense, “most” nilpotent Lie algebras are filiform.

In this paper, the authors continue their studies of complex filiform Lie algebras. They investigat
when a filiform Lie algebra, subject to some additional technical condition, is a commutant of :
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/mathscinet/pdf/289609.pdf

(solvable) Lie algebra, and classify such filiform algebras.
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MR1272372 (95b:17027)17B56 (17B66)

Lecomte, P. B. A.(B-LIEG-IM) ; Roger, C.[Roger, Claude] (F-LYON)

Remarques sur la cohomologie de I'algbre de Nijenhuis-Richardson. (French) [Remarks
on the cohomology of the Nijenhuis-Richardson algebra]

Comm. Algebr&2 (1994),no. 8,3053-3059.

For a finite-dimensional vector spaéeover a field of characteristic zero, the authors consider a
Z-graded Lie algebra (sometimes called a color Lie superalgetirg) defined by A. Nijenhuis
and R. Richardson in the 1960s in their works on Lie algebra deformatibfis) can also

be recognized as a Lie superalgebtg0,n) of tangent vector fields to &), n)-dimensional
supervariety, as well as a (graded) derivation algebra of a commutative graded gigeb(as a
vector spaced(F) ~ \ E*® E).

They compute the cohomology df ) with coefficients in the module??(E) = A E*® SPE*
andQ,(E) = \ E* ® SPE (particularly,2, (E) is the adjoint module).

The methods of computation are standard pleasant methods of homological algebra—t
Hochschild-Serre spectral sequence and Shapiro’s lemma (called by the authors the coinduct
lemma) relating the cohomology with coefficients in a coinduced module with the cohomolog
of a subalgebra.

One of the consequences of these results is rigidity (absence of deformatiet{g) of
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Coll, Vincent; Gerstenhaber, Murray (1-PA); Schack, Samuel D(1-SUNYB)
Universal deformation formulas and breaking symmetry. (English summary)
J. Pure Appl. Algebr®0(1993),no. 3,201-219.

Universal deformation formulas (UDFs) are, roughly speaking, ways to deform an (associativ
unital) algebraA in the presence of an action of a Lie algelgras derivations ofA [resp. a

Lie groupG as automorphisms od], depending only ory [resp. onG] and not onA. Strictly
speaking, UDFs based on a Lie algepae certain elements of the tensor algebtél g) of the
universal enveloping algebfag such that ifg — Der(A, A) is a Lie algebra morphism then the
induced maf@™*(Ug) — C*(A, A) carries them to a deformation df.

The authors develop a theory of UDFs parallel to the classical theory of deformations of Li
algebras. In particular, there is a notion of equivalent UDFs such that the second cohomolog
groupH?*(T*(Ug)) ~ /\2(9) (the latter isomorphism itself is one of the basic results of the paper)
is responsible for “infinitesimals” of UDFs, and obstructions to “extending” UDFs lie in the image
of the “square mapSq: A*(g) — A’(g). The authors exhibit concrete examples of UDFs for
two-dimensional abelian and nonabelian Lie algebras;ifer) and for the Heisenberg algebra.

There are also results about a maximal number of “prolongation steps” for “infinitesimals’
(elements from’\2 g) for a nilpotent Lie algebrg, to guarantee its “full integrability” to a UDF in
terms of an index of nilpotency @fand a pleasant conjecture that this number is 1 for a classical
semisimple Lie algebrg (which is verified fors((2)).

In the final part of the paper the authors consider the phenomenon when an automorphism
derivation of an algebra does not prolong to one of a deformed algebra, i.e. “breaks” (unlike i
previous considerations, the ground field is assumed to be algebraically closed of characteris
zero). The driving conjecture here is the following: If a non-nilpotent Lie algglaets by outer
derivations on an algebré, then every non-nilpotent elementgbreaks under some deformation
of A.

What is actually proved is that ¢f contains a two-dimensional nonabelian Lie algebra (which is
equivalent to being non-nilpotent), then there is a UDF baseglwhich breaks some automor-
phism/derivation ofd. To quote the authors, “itis curious that the very existence of a non-nilpotent
symmetry group generally provides a path to the breaking of symmetry!”

Though the theory presented is heavily based on the previously developed deformation theory
algebras, all necessary definitions, results, historical remarks, etc., are given, so the paper car
read independently. It contains a fascinating newly developed piece of deformation theory, pos
many questions and may and should serve as a source of further developments.
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MR1254727 (94k:17038)17B50 (17B10)

Kozerenko, K. V. (RS-SL)

Main theorems of invariant theory for the Lie algebra s((2) in the case of a field of finite
characteristic.

Unconventional Lie algebrag5-102,Adv. Soviet Math, 17, Amer. Math. Soc, ProvidenceRl,
1993.

Let VV be a two-dimensional module over a modular Lie algebi@) and V* be its
adjoint module. The author describes fully the space of invariants ofst-module
Ve - VeV '®- - -®V*. Sophisticated combinatorics is involved in the proof.

TV TV
k times [ times

{For the entire collection sedR1254723 (94f:1700%)
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Papistas, A. |.(GR-IOAN)

Automorphisms of free polynilpotent Lie algebras.
Comm. Algebr&1 (1993),n0. 12,43914395.

The author proves that some classes of relatively free Lie algebras have nontame automorphis
(thatis, automorphisms which are not induced by automorphisms of the corresponding absolute
free Lie algebra). Similar results were obtained earlier for groups by G. K. Gupta and F. Levil
[Comm. Algebral9 (1991), no.9, 2497—2500MIR1125185 (92k:2005%)and V. E. Shpilrain
[Internat. J. Algebra Comput.(1991), no. 2, 177-1841R1128010 (92k:20056)
The author also states without proof a generalization of the Gupta-Levin result.
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Skryabin, S. M.

A contragredient 29-dimensional Lie algebra of characteristic3.

(Russian. English, Russian summaries)

Sibirsk. Mat. Zh34(1993),no. 3,171-178, 223, 228translation in Siberian Math. J34
(1993),no. 3,548-554.

The author shows that the 29-dimensional simple Lie algebra of characteristic 3 constructe
earlier by G. Brown [Math. Ann261 (1982), no. 4, 487-492¥IR0682662 (84f:17008)is a
contragredient Lie algebra. This implies that the list of simple contragredient Lie algebras c
characteristic 3, provided by B. Weisfeiler and V. G. Kac [lzv. Akad. Nauk SSSR Ser.349at.
(1971), 762—788MR0306282 (46 #5408)is not complete.
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Chiu, Sen[Qiu, Sen] (PRC-ECNU)

The cohomology of modular Lie algebras with coefficients in a restricted Verma module.
(English summary)

A Chinese summary appears in Chinese Ann. Math. Se4.(A993), no. 1, 135.

Chinese Ann. Math. Ser.B1(1993),n0. 1,77-84.

Let g be a classical modular semisimple Lie algebraBorel subalgebrd] () arestricted (finite-
dimensional) Verma module ovgrwith a highest weighh. The goal of this paper is to compute
H*(g, Z()\)). The proof goes along the lines of the zero characteristic case [F. L. Williams, Trans
Amer. Math. Soc240(1978), 115-127MR0486012 (58 #5804 and generalizes an earlier result

of R. Farnsteiner and H. Strade [Math.206(1991), no. 1, 153-1681R1086821 (92d:17018)
about sufficient conditions for the vanishing 8f (g, Z(\)). The main ingredient of the proof is

a modular version of Shapiro’s lemma, proved independently by A. S. Dzhudasdil[Mat. Sb.
180(1989), no.4, 456-468, 558R0997895 (90e:1702band by Farnsteiner and Strade [op.
cit.], which allows the author to reduce the problem to the computation of cohomology of the


/mathscinet
/leavingmsn?url=http://dx.doi.org/10.1007/BF00971230
/mathscinet/search/publications.html?refcit=1241179&amp;loc=refcit
/mathscinet/search/mscdoc.html?code=17B50%2C%2817B67%29
/mathscinet/search/publications.html?pg1=IID&s1=246155
/mathscinet/search/journaldoc.html?cn=
/mathscinet/search/publications.html?p1=ISSI&s1=127145126338
/mathscinet/search/journaldoc.html?&cn=Siberian_Math_J
/mathscinet/search/publications.html?pg1=ISSI&s1=127145126338
/mathscinet/pdf/682662.pdf
/mathscinet/pdf/306282.pdf
/mathscinet/search/publications.html?pg1=IID&s1=292845
/mathscinet
/mathscinet/search/mscdoc.html?code=17B56%2C%2817B10%2C17B50%29
/mathscinet/search/publications.html?pg1=IID&s1=232661
/mathscinet/search/publications.html?pg1=IID&s1=232661
/mathscinet/search/institution.html?code=PRC_ECNU
/mathscinet/search/journaldoc.html?&cn=Chinese_Ann_Math_Ser_B
/mathscinet/search/publications.html?pg1=ISSI&s1=124365
/mathscinet/pdf/486012.pdf
/mathscinet/pdf/1086821.pdf
/mathscinet/pdf/997895.pdf

nilradical ofb.
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Qiu, Sen(PRC-ECNU)

On central elements of the restricted universal enveloping algebra of a restricted Cartan type
Lie algebra. (English summary)

Northeast. Math. J8 (1992),no. 3,311-316.

Let L be a modular restricted simple Lie algebra of Cartan WfesS,, or H,,, Ly a zero terminthe
standardZ-grading ofL (known to be isomorphic tgl(n), sl(n) orsp(n) respectively)u (L) and
u(Lyg) restricted universal enveloping algebrag.oéind L (considered as Hopf algebras). Using
A. S. Dzhumaditaev’s construction of central elementsiil.) [Izv. Akad. Nauk SSSR Ser. Mat.
49 (1985), no.5, 1107-1117, 1128tR0810531 (879:17014)so-called Casimir elements) and
W. J. Haboush’s construction of the integralufL,) [in Séminaire d’Algebre Paul Dubreil et
Marie-Paule Malliavin, 32me anie (Paris, 1979)35-85, Lecture Notes in Math., 795, Springer,
Berlin, 1980;MR0582073 (82a:20049)he author computes the integrakifiL) (which is unique
up to multiplication by scalars). This provides an example of a central elemeiLindifferent
from those found by Dzhumadibev. Recall in this connection Dzhumathlev’s conjecture that
u(L) is generated (as an ordinary algebra) by Casimir elements.
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Kochetkov, Yu. Yu. (RS-INT); Post, G. F.(NL-TWEN)

Deformations of the infinite-dimensional nilpotent Lie algebral,. (Russian)
Funktsional. Anal. i Prilozher26 (1992), no. 4,90-92; translation in Funct. Anal. Appl26
(1992),no. 4,304-305 (1993)

Let W be an infinite-dimensional Lie algebra ov@with a basis{e; },i = —1,0, 1, - - -, and with
multiplication tablefe;, e;] = (j — ¢)e;+;. This is the famous Witt algebra. It possesses a filtration
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W=L_1D>1LyDLyD---,whereLis defined as a linear span{f; }, i > k. Itis known that the
algebrasV andL arerigid [D. B. FuksCohomology of infinite-dimensional Lie algebyr&sglish
translation, Consultants Bureau, New York, 19880874337 (88b:1700]1)Deformations of
the Lie algebral; were described by A. Fialowski [ibeformation theory of algebras and
structures and applications (Il Ciocco, 198&75-401, Kluwer Acad. Publ., Dordrecht, 1988;
MR0981622 (90c:1702F,)She also proved [Studia Sci. Math. Hungar.(1992), no.1-2, 189—
200; MR1207571 (93k:17043)that the dimension ofi%(L,, Ly) (the space of infinitesimal
deformations of..,) lies between 8 and 23.

The aim of the paper under review is to describe deformatiohs.dfhe gradingl, = ;-, Ce;
is inherited by the cohomology groufi*(Ls, Ly). The authors discover thdf?(Ls, L) is 8-
dimensional and exhibit the basic cocycles in each graded component. It turns out that ea
infinitesimal deformation defined by such a cocycle is either unextendable to a global one, or i
Massey square is zero (i.e. it is extendable “trivially”).

The computations are sketched very briefly.
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MR1209159 (94e:17035)17B56 (17B10 17B20)
Manturov, O. V. (RS-MPDI)

Cohomology of a class of Lie algebras. (Russian)

Uspekhi Mat. Nauk7 (1992), no. 6(288) 221-222;translation in Russian Math. Surveysy
(1992),n0. 6,224-225.

The author deals with the question of the computation of cohomology with trivial coefficients of
finite-dimensional Lie algebra over a field of characteristic zero in terms of its Levi decomposition
Since the cohomology of semisimple Lie algebras is well known, the next natural step is to consid
Lie algebras whose radical is not too complicated. The cohomology of the Lie albebi&d R,
whereS' is a semisimple Lie subalgebra acting irreducibly on a raditalas considered earlier

by the author [Trudy Sem. Vektor. Tenzor. Anal. No. 24 (1991); per bibl.]. Here he considers Li¢
algebras whose radical decomposes aS-amodule into the sum of two irreducible components
R, and R,. It is shown that the problem of the computation of cohomology of such algebras is
reduced to the problem of findirfgrinvariants of the tensor product of modules of skew-symmetric
polylinear forms onR; and R,, and two concrete examples are provided (wWitk- sp(n) and
s1(2)).
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MR1179371 (94a:17021)17B68 (81R10)

Zha, Chao Zheng(PRC-XINJ-P)

High order differential neighbourhoods in holomorphic mappings. (English summary)
Phys. Lett. B288(1992),n0. 3-4,269-272.

The author shows that tii¢h order differential neighborhoods of the holomorphic mappings from
S to a vector space are generated byktreorder Virasoro operatos?, = (—1)*2m+*dk /dz*.
He provides an explicit multiplication formula for the Lie algebra generated by these operator:
and determines its central extensions, getting therefore a generalization of the Virasoro algebre

{Reviewer's remarks: There is a large volume of literature devoted to various generalizatior
of the Virasoro algebra [see, e.g., W. L. Li, J. Algeldr22 (1989), no. 1, 64-80MR0994935
(90d:17018) M. Schlichenmaier, “Verallgemeinerte Krichever-Novikov Algebren und deren
Darstellungen”, Dissertation, Univ. Mannheim, Mann- heim, 1990; Zbl 721:30031; J. Patera an
H. Zassenhaus, Comm. Math. Ph{86 (1991), no. 1, 1-14MR1092566 (92e:17038A. O.
Radul, Funktsional. Anal. i Prilozhe&5 (1991), no. 1, 33—-49; MR 92k: 17039)].
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MR1163017 (93f:17033)17B56 (17B10)

Bavula, V. V. (UKR-KIEV)

Calculation of H*(s1(2), M) with coefficients in a simplesl(2)-module. (Russian)
Funktsional. Anal. i Prilozher26 (1992), no. 1,57-58; translation in Funct. Anal. Appl26
(1992),n0. 1,45-46.

The ground field is assumed to be algebraically closed of characteristic zero. The classification
simple (not nessessarily finite-dimensiond(R)-modules was done by R. E. Block [Bull. Amer.
Math. Soc. (N.S.1L (1979), no. 1, 247-25(0/R0513751 (80i:17008)and later refined by the
author [Ukrain. Mat. Zh42 (1990), no.9, 1174-118MR1093625 (92¢:17009)In this paper,
the formulas for conomology odl(2) with coefficients in simple modules are presented. Since
HO(s1(2), M) = 0 for a nontrivial simple modulé/, the Poinca& duality impliesH3(s1(2), M) =
0, so actually the author computé&s and H?.

Among simple weight modules, there are only 3 cohomologically nontrivial modules: the trivial
module and two Verma modules with highest [resp. lowest] weight equabtfresp.+2]. For
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these modules explicit values of basic cocycles are given. For a simple nonweight module, tl
formulas for conomology in terms of action of certain elements of the universal enveloping algebi
U(sl(2)) are presented. As a corollary of these formulas, the cohomological triviality of Whittaker
modules, introduced elsewhere [D. Arnal and G. Pinczon, J. Math. BRby4.974), 350-359;
MRO0357527 (50 #9995)is derived.
The proofs are either absent, or sketched very briefly.
Reviewed byPasha Zusmanovich

(© Copyright American Mathematical Society 1993, 2011

AMERICAMN MATHEMATICAL SOCIETY _

. 0] Citations
M a th SCI N et Mathematical Reviews on the Web From References: 0

From Reviews: 0

MR1162129 (93f:17035)17B56 (17B66 17B70)

Chiu, Sen[Qiu, Sen] (PRC-ECNU)

Cohomology of graded Lie algebras of Cartan type of characteristi®.
A Chinese summary appears in Acta Math. Sird6&1993), no. 2, 288.
Acta Math. Sinica (N.S§ (1992),no. 1,17-25.

The ground field is assumed to be algebraically closed of characterictic zero. This paper is devot
to the computation of the first cohnomology group of the simple, graded of depth 1, infinite:
dimensional Lie algebras of Cartan type (as known, such algebras are divided into three seri
general, special and Hamiltonian) with coefficients in certain graded modules.

The author shows that the so-called mixed product modules, introduced elsewhere [G. Y. She
Sci. Sinica Ser. A29 (1986), no.6, 570-58IMR0862418 (88d:17014)are isomorphic to the
graded coinduced modules from the finite-dimensional modules over the nonnegative compont
in the standard grading (Theorem 1.2).

Combining the standard long exact sequences for the low-dimensional Lie algebra cohomolo
with the known facts about the cohomology of coinduced modules, the author gets an expressi
of the first cohomology group with the coefficients in mixed products (Proposition 2.5), and usin
their relationship with graded irreducible modules, determines, via case-by-case study, the fi
cohomology group with coefficients in the latter ones.

{Reviewer’s remarks: The reference to a book of D. B. Fuks (the name misspelled in the pape
[Cohomology of infinite-dimensional Lie algebr&nglish translation, Consultants Bureau, New
York, 1986;MR0874337 (88b:17001)s a little bit misleading: actually this book is devoted to
the celebrated works of I. M. G&nd and his collaborators and pupils on the structure of the
whole cohomology ring of the Lie algebras of vector fields. For related results in the cohomolog
of modular Lie algebras of Cartan type (not necessarily of the first order) see papers by A. !
Dzhumadildaev [Mat. Sb. (N.S.119(161)(1982), no. 1, 132-149¥R0672414 (83m:17008)
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and R. Farnsteiner [Math. An@88(1990), no. 4, 713-730R1081272 (92b:1702T.)
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MR1179213 (93m:17007)17B35 (17B50)
Koreshkov, N. A.

An invariant of the algebra W,,. (Russian)

Izv. Vyssh. Uchebn. Zaved. M&891, no. 10,40-42;translation in Soviet Math. (1z. VUZ35
(1991),no0. 10,36-38.

This short paper is devoted to the question of finding central elements in the universal envelopi
algebra of the modular Lie algebra of Cartan typg. The algebrdV,, is defined as a derivation
algebra of the ring[xy, - - -, z,] /(2] — 1,---, 2P — 1), wherep is a characteristic of the ground
field K (when K is perfect, this coincides with the usual definition when the polynomial ring is
factorized through the ide@k?, - - -, 22)).

The principal tools are formulas describing 1§ -action on the tensor algeb?&,,). In the
casen = 1 these formulas allow one to obtain a certain invariant of this action, whose image unde
factorization is a central element bf(1/;). However, this does not lead to a new result (at least
in the case of the perfect ground field), since the cent&yplvas determined by N. N. Yakovlev
[Funktsional. Anal. i Prilozher6 (1972), no. 2, 99—100MR0301067 (46 #225%)

In the general case the author constructs invariants of the “restricted symmetric algjiebyaZ
S(L)/(z" — z), L = W,. He remarks that under the assumption #i&tmodulesS(W,,) and
U(W,,) are isomorphic, this gives rise to the central elements of the restricted universal envelopir
algebralJ (W,,). (This assumption was claimed to be true for any finite-dimensional restricted Lie
algebra by A. A. Milner [Funktsional. Anal. i Prilozheri4 (1980), no. 2, 67—-681IR0575217
(81h:17012), but its failure in the general case was shown by E. M. Friedlander and B. J. Parsha
[Ann. Sci.Ecole Norm. Sup. (420 (1987), no. 2, 215-226R0911755 (88k:1402§)
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