follows the stability of the beam for — < v? < vk in the metric (4). 1In [4], and also in-
dependently by another method, the author has proved the instability of the beam for v 2 vy.
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UNITARY REPRESENTATIONS WITH HIGHEST WEIGHT OF THE GROUP OF
DIFFEOMORPHISMS OF A CIRCLE

Yu. A. Neretin UDC 519.46

Let Diffo be the group of diffeomorphisms of the circle S*, preserving orientation. It
is natural to consider its Lie algebra as the algebra Vect of vector fields on S*. The alge-
bra Vect has a one-dimensional central extension Vect, constructed by Gel'fand and Fuks [3].
A basis in Vectg (Vectg is the complexification of Vect) is made up of elements ey (k = Z)
and z, for which one has the commutation relations

lepreal = (=K enyy, T ntk0,

1
le_ys €] = 2keo + 5~ (K — k) z, [2,¢€,]=0,

here the elements eg in Vectg/Cz = Vectg correspond to the vector fields ¢*®3/a (ig).

Let M(h, c) be the Verm module over Vectg, generated by a vector v such that egv = hv,
zv = ¢cv (h, c . L(h, ¢) is its irreducible quotient-module (see [2, 5-7]). The present
note is devoted to the problem of unitarization of the modules M(h, c¢) and L(h, ¢) over Vect
and their integration to unitary projective representations of the group Diff,.

1. Let K be a complex Hilbert space with scalar product <+, ->. Let 05(K) and Spg(K)
be the groups of operators, preserving, respectively, Re<s, +> and Im<-, *>, and represent-
able in the form U(1 + T), where U is a unitary operator and T is the Hilbert—Schmidt opera-
tor. We denote by Spin the spinor representation of Oy, and by W the Shale—Weyl representa-
tion of the group Spo (these representations are projective; see the constructions in [1]).
Let Spin = Spin, @Spin_, W =W, @ W_ be the decomposition of Spin and W into irreducible sub-
representations (in even and odd functions). We note that W can be extended canonically [1]
to a projective unitary representation of the group Spo-K, the semidirect product of Sp and
the additive group of the space K.

2. We consider in the space K of real functions on S' with zero mean the scalar prod-
uct

27 23

iy fay = S S In

00

sin 3 ; P F1(@1) f2 (@0) d@y do.
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We introduce in K a complex structure with the help of the Hilbert transform

Hi(9) ='§15 v.p. 2S:‘ctg (LEE)f(w)d\P

0

(if = Bf). Let the group Diff, act on K by the formula 7 (y)f(q) =/ (@) ¥ (¢) » where ¥ e Diff,.
THEOREM 1. The operators T(y) lie in Spg(K).
Now we note that the formula
Zo,p (D F (@ =T W)@ +a@ —1)+ by

defines an additive action of Diffo on K. Thus, we have a series of imbeddings of Diff, in
Spo (K) 'K, and, consequently,a series of unitary representations No,g of the group Diffo.

THEOREM 2. The representation Ny,g is a unitary projective representation of Diffy with
. ) ‘ 1 2 ¥ . 3
highest weight (k,¢) = ('i' (@*+ B%, 1+ 1288 . For (,c) #:(%,, 1) s where neZ, N, is irreducible.

3. Let the two-sheeted covering of the group Diff, act on the space L? of odd complex
functions (for s = 0, real functions) on S' by the formula

L¥
Re() 1 (@) =1(b @)V @ -

We realify our space and in it we introduce a new complex structure with the help of
the operator

| 1|

' 7% sgn (sin (9 — )

56 = @ v > s
- 0

THEOREM 3. The operators Rg(¥) lie in the group 0.

THEOREM 4. The representation Spin(Rp(¢)) is a unitary projective representation of
Diffo with highest weight. Here Spin4+(Ro(¥)) corresponds to-L(0, 1/2), and Spin-(Ro (¥))

to L(1/2, 1/2).
The construction given is the Fermion analog of the constructions of [4].

4. THEOREM 5. The module M(h, ¢) is unitarizable (i.e., admits a positive definite
Vect-invariant Hermitian form) if and only if (,e)e (> 0,c> 1)\ {c=1, h = n¥4, n= Z}.

COROLLARY. For h 2 0, ¢ 2 1 the module L(h, ¢) is unitarizable.

However, Theorem 4 gives examples of strongly degenerate unitarizable modules L(h, c)
with (h, ¢) lying outside the domain indicated.

Considering the tensor products of the representations constructed in Secs. 2 and 3, we
get that the following L(h, c) are integrable to projective representations of Diff,:
1. L(h, c¢), where (, c)é{h}O,c}i} \kgnA;, are open triangles with vertices (0, 1 +

k/2), (0, 1 + (k + 1)/2), (1/48, 1 + (k + 1)/2). 1In particular, this domain con-
tains the set {h 2 1/48, ¢ 2 1}.

2. L(0, 0), which is the identity representation,
3. L(0, 1/2), L(1/16, 1/2) (constructed by Ismagilov), L(1/2, 1/2).
Some of the results of this note were obtained independently by R. S. Ismagilov. The

author thanks A. A. Kirillov, G. I. Ol'shanskii, and especially R. S. Ismagilov for helpful
discussion of the themes touched on.
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EXTENSION OF BOUNDED HOLOMORPHIC FUNCTIONS FROM AN ANALYTIC CURVE
IN GENERAL POSITION TO A POLYDISK

P. L. Polyakov UDC 517.535

The present paper is devoted to the problem of constructing a continuous linear operator
for extending bounded holomorphic functions from an analytic curve in general position in a
polydisk to bounded holomorphic functions on the polydisk (see [2-6, 9]).

We formulate the basic result.

THEOREM. Let A be an analytic curve, defined in a neighborhood of the polydisk DR, such
that:

(i) the singular points of A are situated strictly inside DD;

(ii) at each point a4 NT; or aesliy the intersection of A with I'i or T'ij is trans-
verse; here Ty =Dy X ...X Dj.y X Ti X Diyy X ... X Dy, T35 =T; N Ty

Then there exists a continuous linear extension operator L:H”(A) -~ H®(Dn). If the func-
tion ge H*(4) is continuous on A N DN, then L(g) is continuous on DR,

For the necessity of the conditions of (ii), see [2].

The proof of the theorem is based on the construction of local extensions, which are
then made compatible. A local extension, with an estimate in a neighborhood of a point a= 4,
lying strictly inside DM or lying strictly inside A O\ T; , can be constructed using the local
description of the analytic curve and condition (ii) of the theorem [1].

The local extension with an estimate in the neighborhood of a point se 4 N Ty satis-—
fies the following lemma:

LEMMA. Suppose there are defined in C! with coordinate z = x + iy two domains Bi(1l) =
2| <1, 2>0}, B, (1) = {2 | 2] <1,y <0}, Let £(z) be a bounded function on By, (1) = B, (1) N B, (1)
which is holomorphic at interior points of Bj,(1). Then there exist two functions fj(z) =
L1f(z) and f,(z) = L2f(z), bounded on By (1/2) and B,(1/2), respectively, and holomorphic at
interior points of these domains, and such that

(i)f:fl [B“(‘)+f2 IB,,_,(x), (“) !I/,\ Hm <K- ﬂfll

If £(z) is continuous on B13(1), then fi(z) and f,(z) are continuous on By (1/2) and
B2(1/2), respectively.

Sketch of Proof of the Lemma. The functions sought f,(z) and f,(z) are defined by

0 1
1 (" f(iy)id 1 (¢ f(—iy)id 1
) =3z S%*’WS%* 7 %@+ 3 2 b1 (2),
<1 0
1
1 —z)d 1 d 1 1
1(8) =57 S 2 VT o+ e,
=1 0
where
1 1)z 1 f{(=0dZ
(Plz(z)z’m T—2° P (2) = o S 'g—:'zi
15l=1 1t=1
{—:— n<arg ;Qn} {—:— <arg CSH}
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