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Lie algebras. In this note we deal
R of characteristic zero. Let
module S in the Lie algebra
Note that in this case

it from that of
¢ an integral domain
3.dimensional free R~
provided that (5,8 € S

The theory of Lie rings is very differer
with the Lie ring of 2 x 2-matrices ove
F denote the field of fractions for R. A
sl(2, F) is called an R-form of sl(2, F)
S®p F ~sl(2, F).

The problem of describing

heavily on the ring R. A partial result in this direction was 0
Let R = Z, denote the ring of p-adic integers, where p is an odd prime. Denote by Q,

::" ﬁf'l(i of p-adic numbers. Let us fix three positive integers 1, M and k. Denote by Snm
e Lie algebra over Z, with the basis {e,h, [} and the multiplication:

is quite complicated and depends

all the R-forms of s1(2, F)
btained by A.Yuschenko.
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e, h] = p"e, e, f] ="M,

\g" will call such an algebra diagonal. We put ®nmk = {isc
E nn +vZy, v = (ae+bh+ cf)/p*, @b, c€ Z}. Clearly, the Lie a
0 @, are Z,-forms of sl(2,Q,) if n 2 k and m 2 k.
q> Theorem. Let n, m, and k be natural numbers quch that n 2
nm,k contains just finitely many non-isomorphic Lie algebras over Z,.
e N
" A Z,-algebra S(a,b,c) is diagonal if and only if n = m and (b pm) = 1, where () e
e Lagrange symbol, or n < m.
: han let us fix a diagonal form of §
. | = 2, [ef] = h, and [fh] = =2 f. Denote by O the cate
nd finite-dimensional as Z-modules. If V€ O, then V is sai
ily show that every S-modul

A module V € O is called

k and m > k. Then

1(2,Q) isomorphic to sl(2, Z)="2e® 7Zh® Zf, where
ory of S-modules that are free

d to be diagonal if V= ?; |

Wherfg Vi={veV|vh= iv}. One can eas e Ve 0 in.c]udcfs

Z.Umque maximal diagonal submodule V. zrreduczlflc if Vs

iagonal and the (2, Q)-module V ®z Qis irreducible. Every module V € O includes a
m of irreducible modules.

nique maximal submodule Vin which is the direct su i B
Now we will describe the structure of a0 irreducible S-module V. By definition, V" =
if = Bivi-2s and

1%‘ Vi, where I' = {—n, e Dyirveg o Qn} and V; = Zv;. If vie = Vit v
On = f_, =0, then
— —i(n—i+1):

(Y7:—2iﬂ11—‘1i+2 -
s 0 and fi < 0. Let
n-tuples of naturals.

n
a = (“—-naa—n—f‘lw‘ "7""‘2) € N 1

”Pn(-(\
nce, we can assume that @i ‘
Denote by V(@) the S-module V

Where
d ere N stands for the set of the
escribed above.
phic to a module of type V (@) for

Proposition. Every irreducible S-module V' 18 isomor _
| only if @="7

some 1. Two modules V(@) and V() ,morphic if and

are I8¢
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Let V(@) and V() be irreducible S-modules and let W = V(@) ® V(7¥) be th(? diagonyal
S-module. In general, W # W,,,. Our main goal is to compute the index [W : W,,| of Wi,

in W. }
If Via) = @ Zv; and v = ¥ av; with a; € Z and T C 2, then |v| = a € N where

i€l
a;fa € Z, and a is the maximal Sxtegu with such a property. ' 5
Let {v,,, Uy -+, V-n} and {Wp, Wy_2,...,w_,,} be the bases of the modules V() qu
V (¥) respectively. Then W=V(@e® V(’y‘) has the basis {v; @ w; | 1 = —n,...,n; ] =
—m,...,m}. Define in W primitive vectors Unim, Untmys - - -, Un—m, 1 > m, as follows
k
Unim—2k = Zﬂlfvn—z ® Win—2k+2i»
0

where u,,+m € =0, |Unym-2k| = 1, 2§ > 0, and z¥ € 2Z.

Set u¥ = Uupim_o f' and define the numbers AN, = Uiy [L‘—’tz‘—ﬂ] as follows:
N 5
Ay = [J(245'(n+m — 25 + 3V (n+ m — 25 + 2)7) /o,
d=1

if N=1,...,mand
Ay = (_])N_mcx-mﬁnﬂn—2 s ﬂn—?N+2m+2A1m

fN=m+ ) (ST s ["—‘%n-], where ﬂn_2j+2 = «i(n +1- i)/a“_g,'.
The main result is the following

Theorem.
n+m-2k m ) llm;‘;lj "
W Wal=A T Tl I 4%,
i=0 k=0 N=1

where A = Amamye if n+m is even, and A = 1 otherwise.
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