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Abstract. Far the two-parametric quantized group &,(Z), we calculate the explicit form 
or the universal R-mavix. 

The deformations of the algebra gl , , (Z)  with two deformation parameters have been 
studied in many papers (Kulish 1990, Schirrmacher et a/  1991, Burdik and Hlavatq 
1991, Schirrmacher 1991). The starting point for a construction of this two-parametric 
deformation is a two-parametric solution of the Yang-Baxter equation (YE) 

R,,R,,R23= RnRt,R,2 ( 1 )  

found by Hlavatq (1987), Demidov et al (1990) and Schirrmacher er a /  (1991): 

where 

i2 = 9-4-1. (2) 

I t  was found by Reshetikhin, Takhtajan and Faddeev (1989) that the defining relations 
for the quantum enveloping algebra can be obtained from the relations 

R + L I ( & ) L 2 ( & )  = L 2 ( & ) L , ( ~ ) R t  

R + L , ( + ) L ~ ( - )  = L ~ ( - ) L ~ ( + ) R +  (3) 

R+ := PRP (4) 

where 

1 0 0 0  .;=lo 0 1 0 0  O 0)  

0 0 0 1  

E = *  L I ( E ) =  L(&)@1 L 2 ( E ) =  l@L(&).  ( 5 )  
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The explicit calculation for the R-matrix (1) was given by Kulish (1990). In this case 

The algebra glq,s=LJq,s(gl(2)) i s  obtained as the free algebra generated by 
( k , ,  k2,  I,, I , ,  X ,  Y )  and factorized by the ideal corresponding to the relations 

k! Y = (os)-' Y k ,  

I,X = (q)-'sXJ1 12X = qsXI, [ I , ,  1 2 l = O  

I ,  Y = 9s-1 YI, 

[x,  Yj .  = sxy- i / syx  =n(k2i,  - i2k , ) .  

k;Y = os-' Y k ;  [k;, k;! = 0 

k , X  = qsXk, k2X = q-'sXk, [ k i ,  I , ]  = O  

12Y = (qs)-'XI, 

The familiar commutation relations of the g1,,(2) 

[Z ,  J* j=O [Z ,Ju j=0  

can be obtained from (7) by the substitutions 

(7) 

We can see that the above commutation relations (8) are not deformed with s and this 
deformation parameter is only in the comultiplication for this algebra 

and in the aniipod 

(11) 
* I  - 2 2  S ( Z )  = -z S( Jo) = - Jo S (J , )= -q  s J , .  

For a co-unit we have again 

E ( Z ) =  e(JU)= E(J*)=O. (12) 

Theorem 1. The algebra g1,,(2) with A, E and S given by (10). (12) and ( 1  1) is a Hopf 
algebra. 
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Root  By direct verification of the axioms of the Hopf algebra. 

A Hopf algebra is a quasitriangular Hopf algebra (see Drinfeld 1986) if the 
comultiplications A, Ar are related by conjugation 

A ( a ) = u  A ( o ) =  RA(a)R- '  R E A Q A  u( a @  b )  = b O a  (13) 

for any a E A, and the following conditions are satisfied 

( i d Q A ) ( R )  = R,,R, ,  

( A O i d X R )  = R,,R,, (14) 

( S O i d ) ( R )  = R-'  

For the sl,(2) the universal element 

was given by Kirillov and Reshetikhin (1988) and one can check it sztisfies (13) and (14). 
An explicit form of universal element is given in the following theorem. 

Theorem 2. The algebra g1,,(2) is the quasitriangular Hopf algebra with the universal 
eiement R , ,  E gi7,s(Zj@glq,.T(Zj which is given by the formula 

RooJ By direct verification of the relation in (13) and (14). 

In this letter we have presented the universal element R of the quantum group 
&(2). We propose that this explicit realization could play a role in nonlinear integrable 
systems in physics. 
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