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Abstract. The rational solution for the minimal representation of the quantum G, is 
obtained as a limit of the trigonometric one presented by Kuniba. 

A rational solution to the Yang-Baxter equation can be obtained from a spectrum- 
dependent trigonometric one through an appropriate limit process [ 1-31. The latter 
can be computed by a standard method of Jimbo [4]. The key in this method is to 
find out the quantum generators X t  and Ho associated with the maximal root 0. Their 
general expressions are not easily obtained, but for a given representation of a given 
quantum Lie universal enveloping algebra, it may be possible. Kuniba [5] found the 
expressions for the minimal (seven-dimensional) representation of the quantum G2, 
and then obtained the spectrum-dependent solution R (  U )  to the Yang-Baxter equation. 
It is straightforward to obtain the corresponding rational solution, which means that 
another solvable 175-vertex model may be constructed. 

Multiplying a factor {q3u(  1 - q2) (  1 - q8) (  1 - 9")) for simplicity, we have 

d,( x) = q 3 u  (1 - q 2 ) (  1 - $)( 1 - q12)R ( U )  

= (1 - xq2)( 1 - xq8)( 1 - xq12)$P*/-(2 + (x - q 2 ) (  1 - xq8)( 1 - xqI2)Pj(, 

+ (1 - xq2)(x - q8)( 1 -xqI2)Pj(,+ (x - q2) (  1 -xq8)(x - q l2 )$P0  (1) 
where x = qZu. We redefine the spectral parameter U as U / T  where 7 is called the 
quantum parameter in the rational solutions. Taking the limit q -+ 1, we obtain the 
corresponding rational solution R (  U, 7 )  as follows: 

~ ( u ,  7) = P ~ ( u ,  7 )  = lim Pdq(q2u/v) / (1  - q 2 u / v ) 3  
a + l  
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and 

?=I I a @ I a  
a 

where I ,  are the orthogonal bases of G2 with the convention that the square length of 
the longer root is 2 (see [ 5 ] ) .  Obviously, we have 

R ( U ,  ~ ) R ( - u ,  v ) = ( i - v 2 / u 2 ) ( i  - i6772/~2)( i -36772/~2)n (3) 
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