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Abstract

Benson and Gordon constructed the unimodular solvable Lie g&&ifh In this paper, we prove
that GBG admits lattices. In addition, we construct compact symplectic solvmanifolds without the
Hard Lefschetz property.
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Introduction

The purpose in this paper is to prove that the completely solvable Lie group constructed
by Benson and Gordon admits a lattice, that is, a discrete co-compact subgroup. Benson
and Gordon [2] constructed a completely Lie algefta given by

gBC = spariA, X1, Y1, Z1, X2, Y2, Z2),
[X1, V1] =Z3, [X2, Y2] = Z3,
[A,Xl]:X]_, [A,Y1]=—2Y1, [szl]:_z:ln
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[A, X2]=—X>, [A, Y2] =2Y>, [A,Zo]l=2>

and the other brackets being zero. The completely solvable Lie gi&&pcorresponding
to gBC can be expressed as follows:
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A solvable Lie algebrg is called completely solvable if for eache g, ad X):g — g
has only real eigenvalues. Hattori [7] proved that the Chevalley—Eilenberg cohomology of
the completely solvable Lie algeb#a* (g) is isomorphic to the de Rham cohomology of
the solvmanifoldd ;. (G/I"), whereG is the simply-connected Lie group corresponding
togandl is a lattice ofG.

We say that a compact symplectic maniféld2”, w) has the Hard Lefschetz property
if the mappingL* : Hi 2 (M) — HFF (M), whereL*[a] = [o* A @], is an isomorphism
for eachk < m. It is well known that a compact Kahler manifold has the Hard Lef-
schetz property and its minimal model is formal. In the case of compact nilmanifolds,
if L"~1: H} (M) — HZ%"1(M) is an isomorphism, or if its minimal model is formal,
thenM is a torus [1,6].

Note that the Lie grou B¢ x R has a left invariant symplectic structure. It is known
that if GBG admits a latticd™, then the solvmanifold&sBC/I" x S! does not have the Hard
Lefschetz property [2]. In particulaGB®/I" x S* admits no Kahler structures. However,
the minimal model o'GBC/I" x $1 is formal [3] (cf. [8]).

We consider a completely solvable Lie algepfé-*2 given by

g*1*2) = spaffA, X1, Y1, Z1, X2. Ya, Z2},

[X1, V1] = Z3, [X2, Y2] =23,

[A, X1] = k1 X1, [A, Y1] = kaY1, [A, Z1] = (k1 + k2) Z1,

[A, X2] = —k1X2, [A, Y2] = —kzY2, [A, Z2] = — (k1 + k2) Z2,

whereky, k> € Z. Note thatgBC = g =2, The simply-connected completely solvable Lie
groupG k12 corresponding tg*1-%2) can be expressed by
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Now we state our main theorem.
Theorem 1. The completely solvable Lie group G *1-%2) admits a lattice.
In Section 2, we generalize Theorem 1. lbebe a nilpotent Lie algebra afn — 1)-

dimension which admits a lattice. Tharhas a basi$X, ..., X,,_1} whose the structure
constants are integers.



Download English Version:

https://daneshyari.com/en/article/9516682

Download Persian Version:

https://daneshyari.com/article/9516682

Daneshyari.com


https://daneshyari.com/en/article/9516682
https://daneshyari.com/article/9516682
https://daneshyari.com

