is valid for all t € (0, 1].
Let T, denote the smallest possible constant C' in (4).

Theorem 3. Let 1p € ®. The following properties are equivalent:

(i) if p € ® and ¢ <%, then 'y, < oo;
(i) sup Ty <oo;
PER, p<Y
(iii) there ezist constants a,& > 0 such that ¥(t) < at® for all t € [0, 1].

In particular, if ¢ € & and ¢(¢) < at®, then ', < ba/e.
Theorem 4. Let E be an r.i. space and E D L, for some p < oo. Then the equivalence (3) holds.
Theorem 4 improves the main result of [3]. It shows that a criterion for the validity of (3) cannot be
stated in terms of the Boyd indices of E. Note that the condition
k1pp(tH/k)

<X
k.t eEe(t) ’

where ¢g(t) = ||1]j0,4ll &, is necessary for the validity of (3).
We use probabilistic estimates in the coincidence problem ([6, 4.9.B]) in the proof of Theorem 2.
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Yangians of Lie Superalgebras of Type A(m,n)

V. A. Stukopin UDC 512.554.3+512.667.7

1. Yangians of Lie superalgebras are related to rational solutions of the graded quantum Yang-Baxter
equation [3] in just the same way as Yangians of Lie algebras are related to solutions of the quantum Yang-
Baxter equation. In this note we consider Yangians of simple Lie superalgebras of type A(m, n). Unlike [4],
we use the definition of Yangians from {1, 8]. Starting from a system of zero-order generators, for which
the relations and the comultiplication law are similar to those of the universal enveloping superalgebra, we
introduce first-order generators, for which the comultiplication law is more complicated (see Subsec. 3).
The remaining relations follow from the compatibility conditions for the algebra and coalgebra structures.
From the finite system of generators and relations thus obtained we derive (quite naturally, in our opinion)
a new system of generators and relations (Subsec. 4), which is used in the statement of the PBW theorem
(Subsec. 5) and in proving the existence of the universal R-matrix (Subsec. 6). The author is grateful to
S. Z. Levendorskii for useful discussions.
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2. In what follows we are interested in classical superalgebras of type A(m,n), m # n [5]. Let us
recall their definition. Any classical Lie superalgebra G is contragredient and hence is characterized by
its Cartan matrix A = (aij)! ;=; and by theset 7 C I = {1,...,r} of indices of odd generators. If
G = A(m,n), then r = m+n—1 and 7 = {m}. The Lie superalgebra G-' A(m,n) is generated
by the elements x+, z7, and h; i) i € I, which satisfy the relations [z,z]] = dijhi, [hi,h;] =0,
[h,,m;‘:] = 4a;;2F 7, and ad2(x;7t)( £) =0, i #j, where p(zf) =0 for i ¢ 7, p(:l:m) =1, and p(hi) =0
are the degrees of the generators and (ad a)(b) [a,b] = ab — ( 1)P(@)rBpg. Moreover, yet another
relation has been noted recently [6]: [ad2r_,(z}), adzi  (z%)] = 0. Note that for A(m,n) the

nonzero elements of the Cartan matrix A = (a4, f’j:_” ! are a;,i = 2 and a;iy1 = Gi41,; = —1 for
t<m,and a;—y,; =a;;—1 =1 and a;; = -2 for i > m.

3. In what follows we denote the superalgebra A(m, n) by G.
Deﬁnltlon 1. The Yanglan Y(G) is the Hopf superalgebra over C determmed by the generators
z:i,:()’ hio, 1, and hl,, i€l = {1 ...,m+n—1}, and by the relations [hi 0, hj,0] = [hi,0, b} 1] =
[h:',l’h;',l] =0, [hio,= ;to] = *a z:%,o’ [hu 1 ;to] :l:a,,:c] 1, [xz 0:Fj, z; ol = 5uhz 0 [m. 1 ]0]
bijhin = bij(h; + 1h2 0) [ ;t 13 ;ho] = [z :io’ z; 1] + (‘111/2)(-7% 05" o+ ‘”Jioxzio [333:,1: 3::,0] =0,
[xfm [wii,mx;‘t,o” =0, 75 7> [[ Tm—1,10Tm, 0] [‘cm+1 07T 3:2 oll =0, [[h: 1>t j—l] 1,1]""[33;":1, [h:',lij_g” =
0, ¢ #m, and [[h’m-—l 1’$+ bz T, mal+ [xm 15 [P m—1,1" m,l]] =0.
The comultlphcatlon A is defined on Y( ) by the formulas A(h,-,o) =hio®@1+1Qhio, A(wfo) =
2Y0®1+1®$ o) i # m, and Az ) = m0®1—1®zm0, (h'l) =h;;®1+1Q®h;; +
[hio ®1,95], Aef,) = o7 i[A(RL,), A(ety)], i #m, and Az 1) = Gmey m[A(h’m 11)s Alen, )]-
Here Q5 =3 ca,(— 1)"(“)% ® ek, p(a) :=p(zF).

Theorem 1. The superalgebra structure is compatible with the cosuperalgebra structure on Y (G).

II*

4. Let us introduce a new system of generators for the Yangian Y(G), where G = A(m,n). This
system is similar to the one introduced by W. G. Drinfel'd for Yangians of simple Lie algebras [1, 7]. This
system of generators is especially useful in the proof of the PBW theorem and its corollaries.

Let us introduce generators 5,?,&,6 and ﬁi € Y (@), i € I, k € Z, by the formulas ?v'f,to = zfo,
5i:{,:k+1 = iai—,“ ;,1 ) EE;‘,I: ’ l 7é m, 531:,k+1 = ia;l 1 m[hlm—l,la‘%’i,k]’ and ﬁi,k = [Ezﬂ,-k’ 5:’70]-

Definition 2. Let Y(G) denote the Hopf superalgebra over C determined by the generators xf r and
hik, 1 €I and k € Zy, and by the relations [h;, ,,, i ,] =0, & jhikst = 74,27 ], [hio, f,] =
ia,]:c] 1 B, k+1v T ] =[hik, i ,+1]:{:(a”/2)(h, ka ,+:1:J P k) for i#Fmor j#m, [hm k1, T, ,] =

[:r:m k410 T, 1] = 0 [33, k+1, z5 1] = [z ihkv ;tl+1] (a,J/Z)(a:z kx] l+x] 1% k) for i #m or j 75 m,

:!: :f:
[‘rz,k’ [3"?:-37 ‘1'._:1*:,1]] + [ i,8? [III k’ 7 l]} - 0? d 7é .71 and [[ m-1, k' T r:i:z r] [$m+1 T m, t]] = 0 for a'rbltra'ry
integer m, r, I, and t. Note that the parity function assumes the followmg values on the generators:

p(zf)=0for i€ I\7 (i#m)and k € Zy, p(hix) =0 for i € I and k € Zy, and p(z ,) = 1.

Theorem 2. The correspondence : k( € Y(G) — x;?'fk(e Y(@), hir(€ Y(G)) — hir(€ Y(Q)
defines a superalgebra isomorphism Y(G) - Y(G).

5. Following [9], let us state the PBW theorem for Y (A(m, n)). The second index of the generators
i'k and h;  will be called the degree of these generators. The degree of a monomial is, by definition, the
sum of the degrees of its factors. For a polynomial, the maximal degree of its monomials will be called
the degree of the polynomial. Let Y(G)i denote the space of elements in Y(G) whose degree does not
exceed k. We obtain the following filtration on Y (G):

=Y(@)1 CY(Go=U@)CYGhC- - CY(@) CY(Glk41 C....

Let us construct the root vectors for Y(G) Let a =0, +---+;, bea decomposition of a positive

root into a sum of roots such that z* = [z g [$:2’ e [:.r:si_1 , xi] ...]] is a nonzero root vector from Giq.



Let k=ky + - +kp and k= (k1,...,kp) € Zy X --- x Ly = Z% . Let us define the root vectors by the
formulas

+ +
i1,k1’[$i2,k2’- [ tho lwkp—l’xlp,k ]]]’

+ - + - - —
, ha,k [ma 0> ‘Ta’E]’ hi,k - ha,k :

It is easy to check that if k = kj+---+k,, is another decomposition of the number k and k' =(k,..., ky),

then mi: I~ mf o €Y(Glk-1 and h, gz —h,p € Y (G-

For each number & let us fix some vector E determining a decomposition of this number. Let us
introduce a linear order < on the set {:c ﬂ P j,m} a,feA,jel,and k,l,m € Z,. To this

end, denote the set of ordered monormials in m+ 5 and hj m by Q(<). We choose the said linear
order as follows. Let (1) < --- < B(N) be a hnear order on Ay. We require that :v: F<hji<zgs

for every a, 8, 7, k, [, and s; 1fz<],then:l:ﬁ()k<xﬂ()la,ndhi’;<h]-’7foranykandl;ifk<l,

then :cﬂ() k<zﬁ()'1 and hj,;<hj’7 forall 2,7€I.

Theorem 3. Q(<) is a PBW basis of the Yangian Y (G).

6. We now prove the existence of a pseudotriangle structure on Y (G).
Let Ty: Y(G) — Y(G), X € C, be the automorphism defined by the formulas Th(z) =z, z € U(g),
Ta(ei,) = oiy + Azfy, and Ta(hj ;) = hly + M

Theorem 4. There ezists a unique formal series R(A) = 1+ ro, ReA ™%, where Ry € Y(G)®Y(G),
such that

(Th ®id)A'(a) = RO)Tr @id)(A(a) RN, RM(NRP(=A) =1,
RZ(A\ — M) R¥ (A1 — M) RB (X2 — A3) = R® (X2 — A3) R¥ (M1 — M) R () — X2),

where =00A, og(zQyY) =(— y®x,a€— .
here A A, of ) (1)11(1)17(1/) Y(G)
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