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Hexan cyHKLUis gk eC” ( [0, T ), k=1,M, Taxi, Wwo gk (T) =0 . PosrnaHemo (7) ana f = gk . Mpocymyemo (7) no

]
M
ksin 1go g eC” ([O, T]), 1,M, . Moaraunmo O (x,1)=3 vk (x)gk (¢). Otpumyemo
k=l

X

| {ai/uf’ @f —hbl-ui'l oM — oM }dxds = j'(ph (x)@" (x,0)dx. (8)
Gy G

o

dyHkuii Y (x,1) cknapaKTk WiNbHY MHOXMHY CEPEsl eNeMEeHTIB W1,21 (Gr ), sii nopigHioloT Hyrio npu s =T . YMoBH

o0
Teopemu 3abesnevyroTb MOXIMBICTb rPaHNYHOro nepexogy B (8) no mocnigoBHOCTSAM {CDM} . B pesynbTtarti otpumye-
M=l

Mo (3). llemy noeeneHo.
Teopema. NpunycTnmo, wWo BrKoHyoTbCs ymoBu A), B), C), D). Togi nepLua kparioBa 3agadva Ans piBHAHHSA (1) He Moxe
MaTh ABOX y3aranbHeHWX PO3B'sA3KiB.

HoseneHHs. Mpunyctumo, Wo u; | u,— ABa y3ararbHEHWX PO3B'A3KK MepLuoi kpaiosoi 3agadi anga (1) 3 SV . Togi ulh i

ué’ — po3B'asku 3agadi (3) 3 V' . Ane, sik BCTaHOBNeEHO B [2], 3agaya (3) He Moxe MaTu OBOX Pi3HMX po3s'askiB 3 V' . Lle o3Havae,
wo ans he C” ( [0,T] ) Mae MicLie yMoBa Es(h)(u1 (x,5, - )—uy (x,s, - )) = 0 Ha MHOXWHI G} MOBHOT (g x 1) — mipu -
Hopa Gy . PosrmnsHeMo MHOXUHY /1 € c” ( [O,T]) BCIOAM LWiNbHY B I? ( [0, T] ) Hanpuknag, ue mMoxyTb OyT MHOrouneHu 3

paujoHansHUMK KoedilieHTamu. Togi {s(hi )}j(i1 YTBOPIOE TOTarNbHY MHOXMWHY B I’ (Q) . MosHaummo GT =N, Gﬁ" . MHOXUHa

G, < G; mae nosHy (g x L) — mipy umnivapa Gy . [nsi Beix /€ {hi}il 6ynemo mati: Ee(h)(u; —u, )|G =0.
- T
3 uporo 6esnocepedHbO BUMNMBAE, WO u; —u, =0 3a Mipolo A; xAxP. Omxe, u; i u, He BiOPI3HAIOTLCS AK eNemMeH-

™™ SV . Teopemy ooBeaeHo.
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Conditions for the uniqueness of the generalized solution of anticipating partial stochastic differential equations of parabolic type are obtained.
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INVARIANT SUBALGEBRA OF UNIVERSAL ENVELOPING ALGEBRA
FOR ORTHOGONAL MATRIX LIE ALGEBRA

The structure and properties of invariant Gelfand-Zetlin subalgebra of universal enveloping algebra for the orthogonal complex Lie
algebra. This algebra is considered as subalgebra of polynomials on groups of variables, depending on two indices that are invariant
with respect to the action of the Weyl group. The Gelfand-Zetlin algebra is realized as some finite extension of the algebra of symmetric
polynomials on groups of variables.

INTRODUCTION. The aim of this paper is to study the structure of the invariant subalgebra of the universal embedding al-
gebra of complex orthogonal matrix Lie algebra O,. We use Gelfand-Zetlin formal construction for orthogonal Lie algebras
[1-3, 6]. We construct the orthogonal operator algebra associated with Gelfand-Zetlin formulae. The orthogonal Lie algebra
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O, is realized as operator Lie algebra on the set of tableau according to parity of # [3]. Thus sufficient to determine the action

of generators of the Lie algebra O, . The center Z of universal embedding algebra U, [4] is generated by independent invari-
ant operators, which can be determined by the S-theorem Poxa [3], they are Kasimir operators for O, invariant with respect to
the action of the Weyl group. The Gelfand-Zetlin approach interprets the center Z of universal embedding algebra U, of or-

thogonal Lie algebra O, as invariant Gelfand-Zetlin subalgebra I" [4-6], and which is studied in this paper.
DEFINITIONS AND STATEMENT OF THE PROBLEM. Let K denotes the basic field of complex numbers. For
neN,n>1, we will denote by ¢; € Mat,,,(K), 1<i< j<n, the matrix units. We denote by O, the Lie algebra of com-

nxn
plex skew symmetric nxn-matrix and call it the orthogonal matrix Lie algebra. Denote by U, the universal embedding
algebra for O

n?

and by Z, the center of U, . The matrices £, =¢;

1< j <n is a minimal system of generators.

e, 1<i< j<n, form a standard generator set for

0, , and the set of matrices E,,;,

We identify O,, 1<m <n, with an orthogonal Lie subalgebra of O, spanned by {eﬂ —e¢;|1<i<j< m} . So that we
have the following chain of orthogonal Lie algebras O, c O, —...< O,, embedded in the left upper corner. It induces the

embeddings of the universal enveloping algebrasU, c U, c...cU,.
We use the Gelfand-Zetlin formal construction concerning the the orthogonal Lie algebra [1, 6]. The simple finite-

n+1

dimensional modules of the orthogonal Lie algebra O,,, are parametrized by the vectors m = (ml,...,mp), p= [—} ,

n+

2
with complex coefficients, satisfying
mzmz..z2m,  2m,| n=2p,
m2..2m,  2m,20 n=2p+l.
These vectors represent the highest weight of the corresponding simple module. This construction uses the notion of
tableau. By a tableau, [t] , we mean a doubly-indexed complex vector

bpiy o e by, bpj e by,
0. Lp-21 - lp-2p- 0. Lpag - lpop
2p - 2p+1 -

by b,

The Gelfand-Zetlin formalism provides that O, is realized as an operator Lie algebra on the set of all patterns or on the

n+1

attached polynomial ring. For this, it is sufficient to determine the action of the generators Eﬂ of O,,;. We denote
by, =ty,  +p—j+1/2,
n o J=lewp (1)
by =tp1;+*P=Js

The following lemma summarizes the results [2,3].
Lemma 1. In terms of variables 1, ,,,...,1,, , (1), any element of the Weyl group W, ,,, for O, ,,, can be represented

as a product of permutation of these variables and of an arbitrary number of inversions of a type:

N by =y
2p,j * A
Lpak P bk # .

The center Zzp+1 of universal enveloping algebra U2p+1 is generated by the symmetric polynomials of even order

_ & ok P _ 2 1o .

Z —ZZzp,j,ke2N. Let Zj —<82p’1>><...><<82p’p>, €, ,;=Lj=1..,p be an elementary 2-group. The symmetric
J=1

group Symp acts on Zz” by the permutation of components. Then the Weyl group sz+1 of odd orthogonal Lie algebra

021,7+1 as an abstract group is isomorphic to the semi direct product Symp Ta Zz”.

Lemma 2. In terms of variables ,,_;;,....L;,_; , (1), any element of the Weyl group W,, for O,, can be represented
as a product of permutation of these variables and of an arbitrary number of inversions of a type:
Ly P =y,

€2p-1:82p-1,7 Y hapo1,; P ~hpo s
ZZp—l,k = lzpfl,,(,k #1,J.

The center Zzp of universal enveloping algebra U2p is generated by the product plZp—],l,‘,IZP—l,p and by the symmet-

P
ric polynomials of even order of a type z, = > Zé‘p_l’j,k € 2N.
Jj=1
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Let ¢:Z5 — {il} be a canonical epimorphism. We denote by E,, the sub group Ker¢ of index 2 in Z? ie. o(e)=1
if and only if € contains even number of non unit components. We denote Wz'p the semi direct product of groups Symp
and Zf’ . The Weyl group sz of even orthogonal Lie algebra 021, as an abstract group is isomorphic to the semi direct

product of groups Symp and Ep , itis a sub group of index 2 in Wzvp.

METHODS. We fix some integer positive n and define the action of the Weyl group W =W, on the polynomial ring

+1
A . Forany m, we put p(m)= {HT} and ¢, =1if m is even, ¢, =0 for m odd. Let p = p(m), we consider the fol-

lowing numbers:
n-1

Ny = 2 p(m) i Ny = 2 p(m)= Ny + 0 -
m=1

m=l

n(n—1)

Then Ny, + Ny = . We denote by J,, =[1; p(m)] an integer interval, and we indicate the following index

sets: Jy.,,) Jion - Then | 1n)|_ [y | |J1n | N

= {mj}me[l;n),./eJW ’ - {mj}ME[l;”],./EJ

Let A, K[{kmj}‘ J } be the polynomial K -algebra in p(m) variables, denote by A the polynomial K -algebra
./E m

A=K[A,,...,A,] in Ny, variables, where
{qu’j =h, ; +1/2 =ty ;+q+1-j, 2q<n

R = by, tq4-J, 2q-1s<m
or, equivalently, A, =1, +[%}+1—j , J €[l p(m)].

For any m,q = p(m), let Z% be a 2-group defined above, and let E,, = Z1 for meven, E,, be a sub group of index 2
in Z;’ form odd. Thereafter, we consider the transformation groups acting on the m -th level: the symmetric group S, , and

the groups G, =S, 22 , W, =S, «<E, with c be a semi-direct product. We have the following groups acting on A :

m

S=11 S,.E= 11 E,. G=]] G,=S« [] Z§, W= ]| W, =S« E. Under the construction, Weyl group

me[l;n] me[l;n] me[l;n] me[l;n] me[l;n]
of the orthogonal group O,,, is isomorphicto W .
We determine the action of G and W on A . The group S acts naturally by the permutations on the variables having
7‘;:7 :xmj,
the same first index. The involution €j ;€ £, is given by the formulae . . with
My, HE

_ “Apis €y =0,
)\‘m' :Cm_km‘ =
v Y 1-A mis Cm =1

be the conjugate element for Xm/. in A . For modd, any generator ¢,.€,, of E, actson A asa composition.

mj
We establish some useful identities in A . Forany i, j € J,,, there holds A, + kmj =L, + A (=c,,) . Equality
Mg + Mo + Mg + A =+ =1
hold for all m,k €[1;n] provided |m —k| =1.

Forany m<n and any jeJ, , introduce a new variable vy, = kmjkmj The action of the group G s transferred to

S
this variables in the natural way while E acts identically. We denote by I, = Sym [{ymj} - }: K[{ymj} - } the K -
jedy, Jedy

algebra of symmetric polynomials in g variables {Y"U'}/EJ . Given 0<k <g = p(m) we denote by ng) =€ (VontssVimg)
the k -th elementary polynomial with Gg”) =1.Then I}, = K[{cg")}k o J is an algebra of symmetric polynomials.
ellig
q
Given m=2q -1, we define the product A, 1) =As, ;---Ayy 1, € A%"  Then (7»(251_1))2 =[1v24-1,; €T3 - We set
j=1

= p(
Yg-1) = V2g-11--Y2g-1,4 = qu) el .
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Here are some statements from the theory of symmetric polynomials. For some set of variables {xl,...,x,} consider the

ring of symmetric polynomials Sym, = Sym(x,,...,x,) =K[x,...,x, ]Sr , the symmetric group S, acts naturally by permuta-
tion of variables.
We denote by s, , =s, ,(x,...,x,) -th elementary symmetric polynomial of the first » variables, 1<7<r<gq . We as-

sume s,,=11is,, =0 for t>r. Then Sym, :K[sr,l,...,sr,,.]sq . Let Sym,.  Sym, denotes the sub-ring of symmetric

polynomials over K, generated by the elementary polynomials s, ,, 7 =1,...,r—1.

!
Lemma 3. Let 1<r<gq. Then for any 0<¢<g the following holds: s, ;, = >’ (-1 xfsm_k . In particular, there is

equality Y (1) xfsr’,_k =0.

k=0
Proof. We prove the first equality by inductionon #>0. Itis true for t =1 and r > ¢, because s,_;; =5, —X,.5,_; . For
SN S RN
t> 1’ we have: Sr—l,t = Sr,t _xrsr—l,t—l = Sr,t — X Z (_l) X Sr,t—k—l = Sr,t +xr2(_l) xrsr,t—l = Z (_1) xrsr,t—l . The
k=0 I=1 1=0

statement of Lemma 3 is obtained by substitution  =r .
RESULTS. We set I',, =I5, 2g<n. For 2q—1<n, we denote by I',,_; the subalgebra in A, ,, generated by

Féq_l and A,y Then Fiq_l cI'y, is asquare extension. The constructed I',, and I',,_, are the polynomial subal-

gebras in g variables.

Lemma 4. For any m €[1;n] the center Z,, ., of universal embedding algebra U,

,1 isasubalgegra I',, c A,
Proof. Let m=2q. For any j we obtain: y,,; :kzq’szq,j :(lzq’j+1/2)(—12q,j+1/2):1/4—122q,j. Therefore,

q
Z o= 212,“ Z yzq] is a symmetric polynomial on vy, ;,...,Y,,, - The proof in this case follows from Lemma 1.

Similarly, for the case m =2g —1, using Lemma 2, we obtain, that the center qu is generated by the symmetric poly-

q
nomials in variables vy,, ;,...,Y5,, and by the polynomial L., . Besides, X(qu,l)z(—l)qH Y24-1,; because
=1 '

q q9 _
H 7‘211—1,]' = (=17 H 7‘2(1—1,_;' :
Jj=1 Jj=1

By the definition, the Gelfand-Zetlin subalgebra I' c U, is generated by all centers Z,, ., for m €[1;n] . By the construc-
tion, T' is a commutative integral domain, generated by all T',,. Let [ = T" be a subalgebra, generated by all I',, m €[1;n].
Nema 5. Following identities are valid: I" = A" and T =AC .

Proof. Obviously, T < A° . We prove the opposite inclusion by induction on 7 . Let A[l;n) c A be a sub ring in the variables

Ayi» me[lin),and I, < T' be a subalgebra, generated by all I',,,, m €[1; 1) . By assumption of induction, A[Gl;n) =T, -

nj

Itis easy to see that A” Ag;n)[knl,...,knp] =L [As- oAy, 1 where p = p(n) . Suppose that some a € A° \L

depends on the variable 1, . Then there exists a polynomial b(¢) € I';;.,,\[A Mp-i 1[¢] such that a = b(%,;) . According

nlo-*
to the assumption, b(k N=a" = =0b(%,;) . Note that the polynomial b(k )+b(h,;) is symmetric with respect to two vari-
ables knj,X and thus depends on knjkw Y, and knj +X, =c,€K. Hence, a=b(y,) for some

b() € Ty [1

From the theory of symmetric polynomials, it follows that every polynomial a r[1;n)[Yn1=---=an] can be presented as a

A,,-11[¢] - From this we obtain the following inclusion: 5(¢) € Ty, [Y,1s- > Va1 [1] -

nlosees

polynomial a:b(ym)el"s[ynj] for some je[l; p] of degree less than p, and this presentation is unique. Because

a™" =a with w . be a transposition, this means that the polynomial b(¢) has at least p roots Yls---

i, contrary to

”an ’
the assertion that the power does not exceed p . With the proven a € T'*, from where we obtain the inclusion AY cT".

Now we assume A[VK,,) =TI, and show that I' = A" 1t is trivial for n even. If n is odd, then T* = A° = A" be-
cause W < G . Note that l"s[ynl,...,ynP]G :l"s[ynl,...,ynp]G =T". Therefore, any element F € A" can be represented

as aeT’[A

nls--s My, ], moreover the degree of any 2, is not more than 1, while for n odd, there is kij =-v,; - Hence,
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if F' has a factor cA,;, then cA, =c'A,, for any i, because a™" =a . From this we obtain a=a'A,; with a'eT*.

The proof is complete.

Consider the orthogonal Lie algebra O,,, and its universal embedding algebra U, ,, . The corresponding polynomial

n+l
K -algebra A and the Gelfand-Tsetlin algebra are defined above. We denote by F' the field of fractions of I", and by L
the field of fractions of A . The action of the group W on F and L is determined by the action of W on A . By the Lem-
mas 3 and 4, we obtain the following theorems.

Theorem 1. The natural monomorphism I' = A can be extended to an embedding of the fields K — L . The subalge-

bra T =A" is a Galois order in the sense of [5], I =K and G = G(L/K) is a Galois group of the field extension

K < L . Besides, the global dimension of I" equals N, .

Theorem 2. I =AY is a ring of multi symmetric polynomials in groups of variables {ymj |je Jm} 1in)’ and F° isa
me[l;n

n—1

field of fractions of I'*. Then F > F* is an extension of fields of degree 2[ 2 } . Moreover, F =F*[t,,t; ...,t;]/J , where

k is a maximal odd integer less or equal n+1, an ideal J is generated by z‘r2 —Gf(’), r=L.3,... k.
CONCLUSIONS. There is considered an invariant subalgebra I" of universal embedding algebra U, of complex or-
thogonal matrix Lie algebra O, . Were introduced new variables, in terms of which I" is a subalgebra of polynomial algebra,

which is invariant under the action of Weyl group W . We describe algebra I" as subalgebra of the algebra of symmetric
polynomials in groups of variables.
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IHBAPIAHTHA NIOANTEBPA YHIBEPCAHI:HO'I' QBI'OPTYIO‘-IO'I' AIITTEBPU
OnsA OPTONOHANBbHOI MATPUYHOI ANFEBPUA 111

HocnidxeHo cmpykmypy ma enacmusocmi iHeapiaHmHoi nidaneebpu ensghaHda-LiemiHa yHisepcarnsHoi 0620pmytoqoi arneebpu Orisi OPMO2OHaITbHOI KOMIIEKCHOI
aneebpu Jli. Ls nid aneebpa po3ansidaemscs sik rid aneebpa anzebpu rosiHomie 8id 2pyr 3MIHHUX, 3arexHux ei0 080X iHOeKcis, sika € iHeapiaHMHOK 8IOHOCHO Oi 2pyru
Bedinsi. B pobomi roka3aHo, wio nid aneebpa lenbghaHOa-LlemniHa peanidyembcsi sik 0esike CKiHYeHe PO3WUPEHHST an2ebpu CUMEmpPUYHUX MOmiHOMIg 6i0 epyr 3MIHHUX.
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MHBAPUAHTHAA NOOANTEBPA YHVIBUEPCAHbHOVIVOEEPTbIBAIOLIJ,EVI AJTTEBPbI
ansa OPTOroHANbHOU MATPUYHOU ANMEBPLI TN

UccnedosaHbl cmpykmypa u ceolicmea uHeapuaHmHou nodanzebpsi [ensghaHOa-LlemnuHa yHueepcarbHol obepmbigansHOU anzebpbl Orisi Opmo20HasIbHOU
KomrnexkcHol aneebpbi Jlu. Oma nod anzebpa paccmampusaemcsi Kak o0 anzebpa rMonuHoOMO8 om 2pyrin NMePeMeHHbIX, 3asucsuux om d8yx UHOEKCo8, Komopasi
s18r155IeMCs UHBapuaHMHol omHocumesbHo delicmeusi epynnbl Belins. Aneebpa lenbghaHOa-LiemnuHa peanudyemcsi Kak HEKOmMOPOEe KOHEYHOE pacluupeHue anzebpbl
CUMMEMPUYHBIX MONUHOMOS OM 2Py NePEeMEHHbIX.
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ANNIHILATOR SUBALGEBRAS IN LIE ALGEBRAS OF DERIVATIONS

Let K be an algebraically closed field of characteristic zero and K(x; , ..., X,) be the field of rational functions. The set Ann(S) of all
K-derivations of K(xs , ..., X,) which annihilate a set S — K(xs, ..., X,) is a subalgebra of the Lie algebra W,(K). The structure of the

subalgebra Ann(S) is connected with centralizers of elements of W,(K). A characterization of the subalgebra Ann(S) is given, some sets
of generators of Ann(S) are pointed out in the Lie algebra of all K-derivations of the polynomial ring K[xi, ..., Xn].

INTRODUCTION. Let K be an algebraically closed field of characteristic zero and R = K(x,,...,x,) be the field of
rational functions in n variables. The set DeryR of all K -derivations of R, i.e K -linear operators D on the field R

satisfying the Leibniz's rule: D(fg)=D(f)g+ fD(g)forall f,geR is a Lie algebra over K and a vector space over R ina
natural way: if we take f eR,D e DergR, the derivation fD sends any element ge R to fD(g) . The structure of the Lie
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