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Abstract

A complex symplectic structure on a Lie algebra $\lie h$ is an integrable
complex structure $J$ with a closed non-degenerate $(2,0)$-form. It is
determined by $J$ and the real part $\Omega$ of the $(2,0)$-form. Suppose that
$\lie h$ is a semi-direct product $\lie g\ltimes V$, and both $\lie g$ and $V$
are Lagrangian with respect to $\Omega$ and totally real with respect to $J$.
This note shows that $\lie g\ltimes V$ is its own weak mirror image in the
sense that the associated differential Gerstenhaber algebras controlling the
extended deformations of $\Omega$ and $J$ are isomorphic. The geometry of
$(\Omega, J)$ on the semi-direct product $\lie g\ltimes V$ is also shown to be
equivalent to that of a torsion-free flat symplectic connection on the Lie
algebra $\lie g$. By further exploring a relation between $(J, \Omega)$ with
hypersymplectic algebras, we find an inductive process to build families of
complex symplectic algebras of dimension $8n$ from the data of the
$4n$-dimensional ones.
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	... The pair (ω, J) is called • a pseudo-Kähler structure on g if ω(Jx, Jy) = ω(x, y) for all x, y ∈ g. • a complex-symplectic structure on g if ω(Jx, Jy) = −ω(x, y) for all x, y ∈ g. See [19] for this definition.  ...



... The pair (ω, J) is called @BULLET a pseudo-Kähler structure on g if ω(Jx, Jy) = ω(x, y) for all x, y ∈ g. @BULLET a complex-symplectic structure on g if ω(Jx, Jy) = −ω(x, y) for all x, y ∈ g. See [19] for this definition.  ...



... Lie algebras g endowed with a symplectic structure and a torsion-free flat symplectic connection give rise to hypersymplectic structures on g ⋉ V where V is the underlying vector space to g, as proved in [19]. (See proofs and definitions there).  ...












Extending invariant complex structures
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Full-text available
	Jun 2014
	INT J MATH




	 

Rutwig Campoamor-Stursberg
	 

Isolda Cardoso
	 

Gabriela Paola Ovando


We study the problem of extending a complex structure to a given Lie algebra
g, which is firstly defined on an ideal h of g. We consider the next
situations: h is either complex or it is totally real. The next question is to
equip g with an additional structure, such as a (non)-definite metric or a
symplectic structure and to ask either h is non-degenerate, isotropic, etc.
with respect to this structure, by imposing a compatibility assumption. We show
that this implies certain constraints on the algebraic structure of g.
Constructive examples illustrating this situation are shown, in particular
computations in dimension six are given.



View
Show abstract










	... This topic does not seem to have got much attention in the literature so far and only a very restrictive class of complex symplectic structures, called special Lagrangian, on not necessarily nilpotent or solvable Lie algebras was studied in [14] in detail.  ...



... Compared to this, the existence of complex symplectic structures on nilpotent Lie algebras seems to be less restrictive. On the other hand, the 8-dimensional Lie alge- bra (0,0,12,13,14,15,16,17) has nilpotency step 7 and carries the symplectic structure ω = e 18 + e 27 − e 36 + e 45 . Moreover, the 8-dimensional Lie algebra obtained by setting A = E = F = H = K = M = P = s = 0, B = −1 and C = D = G = L = N = 1 in Theorem 5.9 (i) has ascending type (1,3,5,6,8) and nilpotency step 5; its center is 1-dimensional, hence the complex structure is strongly non-nilpotent and the Lie algebra admits no complex symplectic struc- ture.  ...












Complex symplectic structures on Lie algebras

Preprint
	Nov 2018




	 

Giovanni Bazzoni
	 

Marco Freibert
	Adela Latorre
	Benedict Meinke


We investigate Lie algebras endowed with a complex symplectic structure and develop a method, called \emph{complex symplectic oxidation}, to construct certain complex symplectic Lie algebras of dimension $4n+4$ from those of dimension $4n$. We specialize this construction to the nilpotent case and apply complex symplectic oxidation to classify eight-dimensional nilpotent complex symplectic Lie algebras.
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	... @BULLET They generalize previous results concerning complex product structures [2, 7], complex and symplectic structures related to tangent algebras [1, 6, 17], complex and paracomplex structures on homogeneous manifolds [11]. @BULLET The existence of LSA structures imposes a clear obstruction.  ...



... We observe that for such J, the subspaces h and k are totally real, that is, they satisfy Jh ∩ h = {0} and the same holds for k. Such an almost complex structure was called totally real with respect to the decomposition g = h ⊕ k in [17]. Conversely, if an almost complex structure on g = h ⊕ k satisfies Jh = k, then the map j := J| h : h → k is a linear isomorphism.  ...












From almost (para)-complex structures to affine structures on Lie groups

Article
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Giovanni Calvaruso
	 

Gabriela Paola Ovando


Let $G=H\ltimes K$ denote a semidirect product Lie group with Lie algebra $\mathfrak g=\mathfrak h \oplus \mathfrak k$, where $\mathfrak k$ is an ideal and $\mathfrak h$ is a subalgebra of the same dimension as $\mathfrak k$. There exist some natural split isomorphisms $S$ with $S^2=\pm \,Id$ on $\mathfrak g$: given any linear isomorphism $j:\mathfrak h \to \mathfrak k$, we have the almost complex structure $J(x,v)=(-j^{-1}v, jx)$ and the almost paracomplex structure $E(x,v)=(j^{-1}v, jx)$. In this work we show that the integrability of the structures $J$ and $E$ above is equivalent to the existence of a left-invariant torsion-free connection $\nabla$ on $G$ such that $\nabla J=0=\nabla E$ and also to the existence of an affine structure on $H$. Applications include complex, paracomplex and symplectic geometries.
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	... These structures play important roles in algebra, geometry and mathematical physics, and are widely studied. See [1][2][3][4][5]8,9,12,[14][15][16]18,19,29,35] for more details.  ...












Symplectic, product and complex structures on 3-Lie algebras
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	Nov 2017
	J ALGEBRA




	 

Yunhe Sheng
	 

Tang Rong


In this paper, first we introduce the notion of a phase space of a 3-Lie algebra and show that a 3-Lie algebra has a phase space if and only if it is sub-adjacent to a 3-pre-Lie algebra. Then we introduce the notion of a product structure on a 3-Lie algebra using the Nijenhuis condition as the integrability condition. A 3-Lie algebra enjoys a product structure if and only if it is the direct sum (as vector spaces) of two subalgebras. We find that there are four types special integrability conditions, and each of them gives rise to a special decomposition of the original 3-Lie algebra. They are also related to $\huaO$-operators, Rota-Baxter operators and matched pairs of 3-Lie algebras. Parallelly, we introduce the notion of a complex structure on a 3-Lie algebra and there are also four types special integrability conditions. Finally, we add compatibility conditions between a complex structure and a product structure, between a symplectic structure and a paracomplex structure, between a symplectic structure and a complex structure, to introduce the notions of a complex product structure, a para-K\"{a}hler structure and a pseudo-K\"{a}hler structure on a 3-Lie algebra. We use 3-pre-Lie algebras to construct these structures. Furthermore, a Levi-Civita product is introduced associated to a pseudo-Riemannian 3-Lie algebra and deeply studied.
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	... REMARK. The results above and those in [8] suggest that totally real complex structures are interesting objects to be consider in presence of compatible structures.  ...












Invariant complex structures on tangent and cotangent Lie groups of dimension six
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Rutwig Campoamor-Stursberg
	 

Gabriela Paola Ovando


This paper deals with left invariant complex structures on
simply connected Lie groups, the Lie algebra of which is of
the type $\mathrm{T}_{\pi} \mathfrak{h}=\mathfrak{h} \ltimes_{\pi}
V$, where $\pi$ is either the adjoint or the coadjoint representation.
The main topic is the existence question of complex structures
on $\mathrm{T}_{\pi} \mathfrak{h}$ for $\mathfrak{h}$ a three
dimensional real Lie algebra. First it was proposed the study
of complex structures $J$ satisfying the constraint $J\mathfrak{h}
= V$. Whenever $\pi$ is the adjoint representation this kind
of complex structures are associated to non-singular derivations
of $\mathfrak{h}$. This fact allows different kinds of applications.
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	... If the homomorphism induces an isomorphism at cohomology level, these two DGAs are said to be quasi-isomorphic. In such case, the generalized complex structure J and the deformed one are also said to form a weak mirror pair [23], [6], [7]. Let Φ : L → L be a vector bundle homomorphism depending on Γ.  ...












Differential Gerstenhaber Algebras of Generalized Complex Structures
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Full-text available
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Daniele Grandini
	Yat Sun Poon
	Brian Rolle


Associated to every generalized complex structure is a differential
Gerstenhaber algebra (DGA). When the generalized complex structure deforms, so
does the associated DGA. In this paper, we identify the infinitesimal
conditions when the DGA is invariant as the generalized complex structure
deforms. We prove that the infinitesimal condition is always integrable. When
the underlying manifold is a holomorphic Poisson nilmanifolds, or simply a
group in the general, and the geometry is invariant, we find a general
construction to solve the infinitesimal conditions under some geometric
conditions. Examples and counterexamples of existence of solutions to the
infinitesimal conditions are given.
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	Complex, Symplectic, and Contact Structures on Low-Dimensional Lie Groups

Article
Full-text available
	Jun 2015
	J Math Sci




	 

Nikolay Smolentsev


It is well known that on any Lie group, a left-invariant Riemannian structure can be defined. For other left-invariant geometric structures, for example, complex, symplectic, or contact structures, there are difficult obstructions for their existence, which have still not been overcome, although a lot of works were devoted to them. In recent years, substantial progress in this direction has been made; in particular, classification theorems for low-dimensional groups have been obtained. This paper is a brief review of left-invariant complex, symplectic, pseudo-Kählerian, and contact structures on low-dimensional Lie groups and classification results for Lie groups of dimension 4, 5, and 6.
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	Neutral Calabi-Yau Structures on Kodaira Manifolds

Article
	Jul 2004
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Anna Fino
	 

Henrik Pedersen
	Yat-Sun Poon
	Marianne Weye Sørensen


We construct neutral Calabi-Yau metrics and hypersymplectic structures on some Kodaira manifolds. Our structures are symmetric with respect to the central tori.
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	Hypersymplectic quotients, ACTA Academiae Scientiarum Taurinensis

	Jan 1990
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	N J Hitchin


N. J. Hitchin, Hypersymplectic quotients, ACTA Academiae Scientiarum 
 Taurinensis, Supplemento al numero 124 (1990), 169–180.









	Extended deformation of Kodaira surfaces

Article
	Jan 2006
	J REINE ANGEW MATH




	Yat Sun Poon


We present the extended Kuranishi space for a Kodaira surface as a nontrivial example to Kontsevich and Barannikov's extended deformation theory. We provide a non-trivial example of Hertling-Manin's weak Frobenius manifold. In addition, we find that Kodaira surface is its own mirror image in the sense of Merkulov. The calculations of extended deformation and the weak Frobenius structure are based on Merkulov's perturbation method. Our computation of cohomology is done in the context of compact nilmanifolds.
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	Mirror symmetry and generalized complex manifolds: Part I. The transform on vector bundles, spinors and

Article
Full-text available
	Apr 2006
	J GEOM PHYS




	 

Oren Ben-Bassat


In this paper we begin the development of a relative version of
T-duality in generalized complex geometry which we propose as a
manifestation of mirror symmetry. Let M be an n-dimensional smooth real
manifold, V a rank n real vector bundle on M, and ∇ a flat
connection on V. We define the notion of a ∇-semi-flat generalized
almost complex structure on the total space of V. We show that there is
an explicit bijective correspondence between ∇-semi-flat
generalized almost complex structures on the total space of V and
∇∨-semi-flat generalized almost complex structures
on the total space of V∨. We show that semi-flat
generalized complex structures give rise to a pair of transverse Dirac
structures on the base manifold. We also study the ways in which our
results generalize some aspects of T-duality such as the Buscher rules.
We show explicitly how spinors are transformed and discuss the induces
correspondence on branes under certain conditions.
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	Mirror symmetry and generalized complex manifolds: Part II. Integrability and the transform for torus bundles

Article
Full-text available
	Jul 2006
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Oren Ben-Bassat


In this paper we continue the development of a relative version of T-duality in generalized complex geometry which we propose as a manifestation of mirror symmetry. We discuss the integrability of the transform from Part I in terms of data on the base manifold. We work with semi-flat generalized complex structures on real n-torus bundles with section over an n-dimensional base and use the transform on vector bundles developed in Part I of this paper to discuss the bijective correspondence between semi-flat generalized complex structures on pairs of dual torus bundles. We give interpretations of these results in terms of relationships between the cohomology of torus bundles and their duals. We comment on the ways in which our results generalize some well established aspects of mirror symmetry. Along the way, we give methods of constructing generalized complex structures on the total spaces of the bundles we consider.
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	Hypersymplectic Lie algebras

Article
	Oct 2006
	J GEOM PHYS




	 

Adrian Andrada


We characterize real Lie algebras carrying a hypersymplectic structure as bicrossproducts of two symplectic Lie algebras endowed with a compatible flat torsion-free connection. In particular, we obtain the classification of all hypersymplectic structures on 4-dimensional Lie algebras, and we describe the associated metrics on the corresponding Lie groups.



View
Show abstract










	Differential Gerstenhaber Algebras Associated to Nilpotent Algebras

Article
	Nov 2007
	ASIAN J MATH




	Richard Cleyton
	Yat Sun Poon


This article provides a complete description of the differential Gerstenhaber algebras of all nilpotent complex structures on any real six-dimensional nilpotent algebra. As an applica-tion, we classify all pseudo-Kählerian complex structures on six-dimensional nilpotent algebras whose differential Gerstenhaber algebra is quasi-isomorphic to that of the symplectic structure. In a weak sense of mirror symmetry, this gives a classification of pseudo-Kähler structures on six-dimensional nilpotent algebras whose mirror images are themselves.
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	Double Products and Hypersymplectic Structures on ℝ4n

Article
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Adrian Andrada
	 

Isabel Dotti


In this paper we give a procedure to construct hypersymplectic structures on ℝ4n beginning with affine-symplectic data on ℝ2n. These structures are shown to be invariant by a 3-step nilpotent double Lie group and the resulting metrics are complete
and not necessarily flat. Explicit examples of this construction are exhibited.
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	A note on extended complex manifolds Symplectic and contact topology: interactions and perspectives

	Jan 2001
	145-155




	S A Merkulov


S. A. Merkulov, A note on extended complex manifolds. Symplectic and 
contact topology: interactions and perspectives (Toronto, ON/Montreal, 
QC, 2001), 145-155, Fields Inst. Commun., 35, Amer. Math. Soc., Providence, RI, 2003.









	Mirror symmetry is T-duality

Article
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	Andrew Strominger
	Shing-Tung Yau
	 

Eric Zaslow


It is argued that every Calabi-Yau manifold X with a mirror Y admits a family of supersymmetric toroidal 3-cycles. Moreover the moduli space of such cycles together with their flat connections is precisely the space Y. The mirror transformation is equivalent to T-duality on the 3-cycles. The geometry of moduli space is addressed in a general framework. Several examples are discussed.
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	Frobenius Manifolds and Formality of Lie Algebras of Polyvector Fields

Article
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Serguei Barannikov
	Maxim Kontsevich


We construct a generalization of the variations of Hodge structures on Calabi-Yau manifolds. It gives a Mirror partner for the theory of genus=0 Gromov-Witten invariants
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	Homological Perturbation Theory and Mirror Symmetry

Article
	Jul 1999
	ACTA MATH SIN




	Jian Zhou


We explain how deformation theories of geometric objects
such as complex structures, Poisson structures and holomorphic
bundle structures lead to differential Gerstenhaber or Poisson
algebras. We use homological perturbation theory to construct
A∞ algebra structures on the cohomology,
and their canonically defined deformations. Such constructions
are used to formulate a version of A∞
algebraic mirror symmetry.



View
Show abstract










	Extended Deformation of Kodaira Surfaces

Article
	Mar 2004
	J REINE ANGEW MATH




	Yat Sun Poon


We present the extended Kuranishi space for Kodaira surface as a non-trivial example to Kontsevich and Barannikov's extended deformation theory. We provide a non-trivial example of Hertling-Manin's weak Frobenius manifold. In addition, we find that Kodaira surface is its own mirror image. Our computation is done in the context of compact nilmanifolds. The calculation of extended deformation and the weak Frobenius structure is based on Merkulov's perturbation method. The approach to relating symplectic structure and complex structure is inspired by Gualtieri's work on generalized complex structures.
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	Complex Product Structures on Lie Algebras

Article
Full-text available
	Jun 2003
	FORUM MATH




	 

Adrian Andrada
	Simon Salamon


A study is made of real Lie algebras admitting compatible complex and product structures, including numerous 4-dimensional examples. Any Lie algebra g with such a structure is even-dimensional and its complexification has a hypercomplex structure. In addition, g splits into the direct sum of two Lie subalgebras of the same dimension, and each of these is shown to have a left-symmetric algebra (LSA) structure. Interpretations of these results are obtained that are relevant to the theory of both hypercomplex and hypersymplectic manifolds and their associated connections.
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	A note on extended complex manifolds

Article
Full-text available
	Jun 2000




	 

S. A. Merkulov


We introduce a category of extended complex manifolds, and prove that the functor describing deformations of a classical compact complex manifold $M$ within this category is versally representable by (an analytic subspace in) $H^*(M,T_M)$. By restricting the associated versal family of extended complex manifolds over $H^*(M,T_M)$ to the subspace $H^1(M,T_M)$ one gets a correct limit to the classical picture.



View
Show abstract










	Weak mirror symmetry of Lie algebras

Article
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	J SYMPLECT GEOM




	Richard Cleyton
	Yat Sun Poon
	 

Jorge Lauret


The existence of a flat torsion-free connection, or left symmetric algebra structure on a Lie algebra g gives rise to a canonically defined complex structure on g+g and a symplectic structure on g+g^*. We verify that the associated differential Gerstenhaber algebras controlling the deformation theories of the complex and symplectic form are isomorphic. This provides a class of examples of "weak mirror symmetry" as suggested by Merkulov. For nilpotent algebras in dimension 4 and 6 the isomorphism classes of the semi-direct products g+g and g+g^* are listed. A one-parameter family of inequivalent pseudo-K\"ahler structures is given.
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Article

Isomorphisms of Group Algebras
May 1983 · Bulletin of the London Mathematical Society
	 

Geoffrey V. Wood

Let G1 and G2 be locally compact groups. If T is an algebra isomorphism of L1(G1) onto L1(G2) with ‖T‖ ≤ ½(1+√3), then G1 and G2 are isomorphic. This improves on earlier results, and, in a certain sense, is best possible. However, the main conjecture
that the groups are isomorphic if ‖T‖ < √2 remains unsolved except for abelian groups and for connected groups. Similar results are given for the ... [Show full abstract] measure algebra
M(G) and for the algebra C(G) of continuous functions when the group G is compact.
Read more

Article

Deformation rigidity of the rational homogeneous space associated to a long simple root
March 2002 · Annales Scientifiques de l École Normale Supérieure
	Jun-Muk By
	Hwang
	 

Ngaiming Mok

As a continuation of our previous works [Jun-Muk Hwang, J. Reine Angew. Math. 486, 153-163 (1997; Zbl 0876.53030), the authors, Invent. Math. 131, No. 2, 393-418 (1998; Zbl 0902.32014)] we study the conjecture on the rigidity under Kähler deformation of the complex structure of rational homogeneous spaces G/P of Picard number 1, confirming its validity whenever G/P is associated to a long simple ... [Show full abstract] root. For these rational homogeneous spaces the minimal G-invariant holomorphic distribution D is spanned by varieties of minimal rational tangents, and, excepting the symmetric and the contact cases, the complex structure of G/P is completely determined by the nilpotent symbol algebra of the weak derived differential system of D. The problem is reduced, in a sense, to the invariance of this nilpotent symbol algebra under Kähler deformation. In our earlier works in relation to the question of the integrability of distributions spanned by varieties of minimal rational tangents we have established identities on Lie brackets using integral surfaces arising from pencils of rational curves. In the case on hand, at a point o∈G/P we prove that the nilpotent symbol algebra at o is nothing other than the universal Lie algebra generated by D o subject to these identities on Lie brackets, by verifying that they correspond to finiteness condition in the Serre presentation of the simple Lie algebra G.
Read more

Article
Full-text available

Fourier-Mukai transforms, mirror symmetry, and generalized K3 surfaces
September 2012
	 

Justin Sawon

We study generalized complex structures on K3 surfaces, in the sense of
Hitchin. For each real parameter t between one and infinity we exhibit two
families of generalized K3 surfaces, (M,cal{I}_{zeta}) and (M,cal{J}_{zeta}),
parametrized by zeta in CP^1, which are Mukai dual for zeta=0 and infinity, amd
mirror partners for zeta not equal to 0 and infinity. Moreover, the
Fourier-Mukai equivalence ... [Show full abstract] D^b(M,cal{I}_0) -> D^b(M,cal{J}_0) induces an
isomorphism phi_T between the spaces of first order deformations of
(M,cal{I}_0) and (M,cal{J}_0) as generalized complex manifolds, and the
deformations (M,cal{I}_{zeta}) and (M,cal{J}_{zeta}) agree under phi_T, up to a
B-field correction which vanishes in the limit t -> infinity.
View full-text
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Finite Dimensional Grading of the Virasoro Algebra
January 2007 · Georgian Mathematical Journal
	 

Ruben Hidalgo
	 

Irina Markina
	Alexander Vasil’ev

The Virasoro algebra is a central extension of the Witt algebra, the complexified Lie algebra of the sense preserving diffeomorphism group of the circle Diff S 1 . It appears in Quantum Field Theories as an infinite dimen-sional algebra generated by the coefficients of the Laurent expansion of the analytic component of the momentum-energy tensor, Virasoro generators. The background for the ... [Show full abstract] construction of the theory of unitary representations of Diff S 1 is found in the study of Kirillov's manifold Diff S 1 /S 1 . It possesses a natural Kählerian embedding into the universal Teichmüller space with the projection into the moduli space realized as an infinite-dimensional body of the coefficients of univalent quasiconformally extendable functions. The dif-ferential of this embedding leads to an analytic representation of the Virasoro algebra based on Kirillov's operators. In this paper we overview several inter-esting connections between the Virasoro algebra, Teichmüller theory, Löwner representation of univalent functions, and propose a finite-dimensional grad-ing of the Virasoro algebra such that the grades form a hierarchy of finite dimensional algebras which, in their turn, are the first integrals of Liouville partially integrable systems for coefficients of univalent functions.
View full-text

Article

On the Ubiquity of Twisted Sheaves
April 2013
	Max Lieblich

We describe some recent work on the uses of twisted sheaves in algebra, arithmetic, and geometry. In particular, we touch on the role of twisted sheaves in:
1.
The geometry of the period-index problem for the Brauer group
2.
The connection between finiteness of the u-invariant and Colliot-Thélène’s conjecture on 0-cycles
3.
The link between the Tate conjecture for K3 surfaces and finiteness of ... [Show full abstract] the set of isomorphism classes of K3 surfaces over a finite field
4.
The geometry of rational curves on the moduli spaces of supersingular K3 surfaces
Read more

Article

Individuation of objects - A problem for structuralism?
February 2005 · Synthese
	Jessica Carter

This paper identifies two aspects of the structuralist position of S. Shapiro which are in conflict with the actual practice of mathematics. The first problem follows from Shapiros identification of isomorphic structures. Here I consider the so called K-group, as defined by A. Grothendieck in algebraic geometry, and a group which is isomorphic to the K-group, and I argue that these are not equal. ... [Show full abstract] The second problem concerns Shapiros claim that it is not possible to identify objects in a structure except through the relations and functions that are defined on the structure in which the object has a place. I argue that, in the case of the definition of the so called direct image of a function, it is possible to individuate objects in structures.
Read more

Article

A multiparameter family of irreducible representations of the quantum plane and of the quantum Weyl...
July 2014 · Portugaliae Mathematica
	Samuel A. Lopes
	Joao N. P. Lourenco

We construct a family of irreducible representations of the quantum plane and
of the quantum Weyl algebra over an arbitrary field, assuming the deformation
parameter is not a root of unity. We determine when two representations in this
family are isomorphic, and when they are weight representations, in the sense
of Bavula. 
Read more

Article

Unilateral contact kinematics
January 2013
	F. Pfeiffer

Geometry and kinematics are the fundaments for establishing models of dynamical systems. In the case of unilateral contacts this is especially important, because magnitudes of relative kinematics serve as indicators for passive contacts and as constraints for active contacts. As most of the applications require more or less arbitrary body contours it makes sense to derive the kinematical contact ... [Show full abstract] equations in a general form applying well-known rules of the differential geometry of surfaces. In practice we find two types of contacts, two- and three-dimensional ones. For the two-dimensional case the contacting bodies lie in a plane thus defining a contact line with given direction. Only the sense of direction has to be determined. Problems of that kind are connected with linear complementarity. For the three-dimensional case the contacting bodies have a spatial form, and the contact takes place in a plane allowing two tangential directions. The resulting direction for the contact process is not known beforehand and usually must be determined iteratively. Problems of that kind are connected with nonlinear complementarity.
Read more

Article

Invariance, Symmetry and Meaning
January 2000 · Foundations of Physics
	Patrick Suppes

The role of the concept of invariance in physics and geometry is analyzed, with attention to the closely connected concepts of symmetry and objective meaning. The question of why the fundamental equations of physical theories are not invariant, but only covariant, is examined in some detail. The last part of the paper focuses on the surprising example of entropy as a complete invariant in ergodic ... [Show full abstract] theory for any two ergodic processes that are isomorphic in the measure-theoretic sense.
Read more
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A naive question about quantum groups
April 2000
	 

Pierre-Yves Gaillard

The category O of BGG can be thought of as a category of sheaves over the flag variety F in the sense that the algebra E of self-extensions of the trivial object of O is isomorphic to the cohomology algebra of the flag variety. A deformation of O' - giving rise to a "new" algebra E' - can be thought of as a (possibly noncommutative) deformation F' of F. The mythic variety F', being a deformation ... [Show full abstract] of F, should have the same homotopy type as F, and E' should therefore be isomorphic to E. Comment: 4 pages, TeX
View full-text
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Smooth *-Algebras
June 2001 · Progress of Theoretical Physics Supplement
	Michel Dubois-Violette
	Andreas Kriegl
	Yoshiaki Maeda
	 

Peter W. Michor

Looking for the universal covering of the smooth noncommutative torus leads to a curve of associative multiplications on the space inline-graphic mimetype="image" xmlns:xlink="http://www.w3.org/1999/xlink" xlink:href="144-54-ieq001.tif"/> of L. Schwartz which is smooth in the deformation parameter &hstrok;. The Taylor expansion in &hstrok; leads to the formal Moyal star product. The ... [Show full abstract] noncommutative torus and this version of the Heisenberg plane are examples of smooth *-algebras: smooth in the sense of having many derivations. A tentative definition of this concept is given.
View full-text

Article

Blocks and modules for Whittaker pairs
October 2009 · Journal of Pure and Applied Algebra
	 

Punita Batra
	Volodymyr Mazorchuk

Inspired by recent activities on Whittaker modules over various (Lie) algebras, we describe a general framework for the study of Lie algebra modules locally finite over a subalgebra. As a special case, we obtain a very general set-up for the study of Whittaker modules, which includes, in particular, Lie algebras with triangular decomposition and simple Lie algebras of Cartan type. We describe ... [Show full abstract] some basic properties of Whittaker modules, including a block decomposition of the category of Whittaker modules and certain properties of simple Whittaker modules under some rather mild assumptions. We establish a connection between our general set-up and the general set-up of Harish-Chandra subalgebras in the sense of Drozd, Futorny and Ovsienko. For Lie algebras with triangular decomposition, we construct a family of simple Whittaker modules (roughly depending on the choice of a pair of weights in the dual of the Cartan subalgebra), describe their annihilators, and formulate several classification conjectures. In particular, we construct some new simple Whittaker modules for the Virasoro algebra. Finally, we construct a series of simple Whittaker modules for the Lie algebra of derivations of the polynomial algebra, and consider several finite-dimensional examples, where we study the category of Whittaker modules over solvable Lie algebras and their relation to Koszul algebras.
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