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16. Quantum Orthogonal and Symplectic Groups and their
Embedding into Quantum GL
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(Communicated by Shokichi IYANAGA, M. J. A., Feb. 13, 1989)

We use quantum R matrices [3] to define quantum orthogonal and
symplectic groups in the same way as quantum GL and SL of type A [2, 4,
7]. We also consider embedding the quantum orthogonal and symplectic
groups O, (n) and Sp,(n) into some g-analogues of GL(n). It seems difficult
to embed into GL,(n) of type A. We suggest there are two other types
(orthogonal and symplectic) of g-analogues of GL(n), and explain the em-
bedding of 0,(8) into GLJ(3), the quantum GL(3) of orthogonal type, in
detail.

We work over a field &, and fix an element ¢=+0 in k. Let .}, be the
free associative k-algebra on indeterminates x,, ¢, =1, ---,n, with the
following bialgebra structure:

A(xik)=Zj 2, Q% i, (2 4) =0
Let X denote the n X7 matrix (z,,) with entries in JH,.
1. Quantum orthogonal groups. For 1<i<w, put ¢=n-41—17 and

i—(n)2) if i<,
7=10 if i=17,
i—m—1  ifi>7.

We assume ¢ has a square root ¢** in k when n is odd. Let T denote the
following symmetric »? X n® matrix.
q Z eu®eu+. Z eij®eji+(q'—'q—1) Z ) €; Qe+ 2 0l Qe
P i#EjaJ! i<jyi#g’ i<k
where e;; denote matrix units and
1 if i=v=k,
0= {Q'l if i+ =k,
(@—q¢H@u—aqg*® if <k
We have
T —)(THqNT—g*"")=0.
Definition 1. Define bialgebras M (n) and A, (n) by
M,®)=M,/(XPT=TX®?), Am)=M,0n)| XX =I=X'X),
where X® =(X®@NUI®X), and X'=(¢' ;).

Proposition 2. (a) A (n) is a Hopf algebra, i.e., has an antipode.

(o) If g#=x1, there is a central group-like element 7 in M (n) such
that XX'=7I=X'X. The localization M (n)[r~*1 (with r~* group-like) is a
Hopf algebra, and A (n) coincides with the quotient Hopf algebra

M, (n)/(r—1).



