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Abstract. For a given coloured solution R(A, u) of the (quantum) Yang-Baxter equation
in apprapriate form, we present an explicit prescription to generate trigonometric sotutions
RE{(A, u; x) of the Yang- Baxter equation with spectral parameters x. When the given R(a, w)
admits the Birman-Wenzl algebraic structure with colour, we find that two types of the
R(A, g; x) are generated by such R(A, u}. New explicit examples associated with the
fundamental representations of A, B,, C, and D, are given in terms of this prescription,

1. Introductien

It is well known that the {quantum) Yang-Baxter equation {YBE) plays a fundamental
role in the theory of (1+1)- or 2-dimensional integrable quantum systems [1, 2],
including lattice statistical models and nonlinear field theory (for review, see [4]), and
is also closely related to some other fields, such as the quantum group {opr) [5, 61, knot
theory (for the relationship between statistical models and knot theory, see [3]) and
conformal field theory [7], etc, in both mathematics and physics.

A solution of the yBe

fiu(x)fézs(xy)félz(y) = szs(}')an(xJ’)ézz(x) (1.1)

contains two parameters. One is g = e”, where h is the Planck constant, and the other
is the spectral parameter x =¢™". Many solutions of the vBE (1.1} have been constructed
systematically in terms of the following methods: one is that the B(x)-matrix can be
generated from the classical R-matrix based on the qp [6]; another is the explicit
prescription for Yang-Baxterization by starting from the braid group representation
{(BGr) [8,9].

On the other hand, another form of the vBE can be written as follows

vaz(/\, #)ﬁzsu, V)Ru(ﬂv, p)= st(#- V)élz(f\, V)ﬁzs(/\: ) (1.2)

where R(A, u) is a matrix acting on the tensor space V(A)® V(u). We need only
consider the case that R(A, ) is not equal to R{(A»™"), because the YBE (1.2) is reduced
to the vBE (1.1) by taking x =Ax~! and y = w2z~ when R(A, )= R(An""). Recently,
Murakami [ 10] has found a (4 X 4)-dimensional solution of the vBE (1.2) and construc-
ted a multivariable Alexander polynomial in terms of this solution. The parameters A,
w and v appearing in the YBE (1.2) are interpreted as colours [10]. In our previous
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work [11] we have found two types of solution associated with the fundamental
representation of A,, based on weight conservation. The solution given by Murakami
is a special case of the latter solution in [11]. The R(A, p)-matrices associated with
the fundamental representations of A, (n>1), B,, C, and D, have been obtained,
and the Birman-Wenzl (sw) algebra with colour has been constructed in [12]. It is
shown that the (A, u)-matrices for B,, C, and D, admit this algebraic structure.

The most general YBE has the following form:

Rz, i X)Ras(A, w3 xp)Roz(pt, v; ¥) = Ros(tt, w3 9IRG(A, 23 xp)Rs(h, 3 %), (1.3)
The vBE (1.1) and the vBE (1.2) can be regarded as the limits of the vee (1.3) by taking
A=u=v and x =y =0, respectively.

In consideration of the difficulty solving the v (1.3) directly, in this paper we
construct an explicit prescription, called Yang-Baxterization of coloured R-matrix, to
generate the R(A, u; x)-matrix from a given R(A, u)-matrix in appropriate form. In
fact, this prescription is the generalization of the prescription for Yang-Baxterization
in [8].

In [8], the R(x) can be represented by the BGr and the unit matrix. The form of
the R(x) depends on the reduction relation satisfied by the BGR. For instance, the
R{x)-matrices corresponding to the BGR § with two and three distinct eigenvalues
have the following forms

R(x)=A,xS71+A7'S (1.4)
and

R(x)=xx(x— DS+ AT AT A+ A A+ A — 45 (x - 18 (L.5)
respectively. In the latter formula, S needs to satisfy the condition (3.27) given in [8].
The correctness of this condition can be proved when S admits the Bw algebraic
structure [9].

In this paper we start from R(A, ) instead of S. In terms of the R(A, @) -matrix
in appropriate form, we construct the explicit forms of the R{A, w; x)-matrix, which
are similar to the formulae (1.4) and (1.5). We find that two solutions of the vBE (1.3)
are generated from one R(A, u) satisfying the Bw algebra with colour. The new
R{(A, 3 x)-matrices are obtained by starting from R(A, ») associated with the funda-
mental representations of A, B,, C, and D,.

This paper is organized as follows. We first discuss the prescription for Yang-
Baxterization of coloured R-matrix in section 2. Then the relationship between this
prescription and the Bw algebra with colour is shown in section 3. In section 4, the
ﬁ()t, @) x}-matrices for A,, B,, C, and D, are given as examples.

2. Yang-Baxterization of coloured R-matrix

Let us first discuss some properties of R(A, u). If the inverse R7'(A, ) of R(A, u)
exist, the vBE (1.2) leads to five equivalent equations

vaz(ﬂ, M)ézs(k, V)Ez_zl(f_’: p)= é;:}(”, #IR2(A, V)st(/\s #)

RTQI(M, A)st(A: V)Rlz(l-% v)= RZS(#’s l’)ézzu, V)ﬁ;;(y, A)

Ryah, ) R (v, MR (9, 1) = R (v, w) R (3, ) Ros(A, 1) @1
ﬁll.g(“': A)sz_sl(”’, f\)élz(#’ v)= ﬁzs(ﬂ«, V)Rl_zl(y, A)RQ(#, A)

R (s MRE (0, MR (2, 1) = R (v, ) R3 (%, MRZ (1)
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Besides R(A, u) we introduce the matrix I(A, u) satisfying the following relations:
T(A, ), A)=T(A A)=T(p, ) =1
I, p)a(A, v)Ip(p, v) = Ia(p, v3}00a(A, v} oA, v)

where I is the unit matrix.

In order to construct R(A, u; x), we need other relations satisfied by R(A, ) besides
equations (2.1) and (2.2). For simplicity, we will restrict our discussion to the R(A, A)-
matrix satisfying the following relations

(2.2)

R(A, A) = (A + AT - MART (A, 0) (2.3)
or
R(A, A)R(A, A)= ( i A,-)R(:\., ,\)—(i A,.AJ-)I + ( f[ )ﬁ—l(,\, A) (2.4)

where A; (i=1,2 or 1, 2, 3) are the distinct eigenvalues of the R(A, A)-matrix.

By generalizing the boundary condition, the initial condition and the unitary
condition in [8], we assume that the R(A, u; x)}-matrix satisfies the conditions:

(1) the boundary condition

R(, 15 0) R(A, o) R(A, p; 90)0¢ R™ (g, A) (2.5)
(2) the initial condition

R(A, py 1)ecI(A, p) (2.6)
(3) the unitarity condition:

R(A, p; x)R(p, A x 7)o L (2.7)

In the following we construct the explicit forms of R(A, u; x). Because these forms
depend on the relations (2.3) and (2.4), we will discuss them in two cases.

Case (i). In the case of equation (2.3) satisfied by R(A, A), we assume that R(A, u)
satisfies the relation

R(A, )= B, ) T(A, ) — (A, ) R7' (2, A) (2.8)
where

B(A A=A, +A, a(A, 1) =AA, (2.9)
and we construct R(A, &; x) in the form

R(X, w3 x) = (A, w)xR7(, M)+ oA, p)R(A, ) (2.10)

where fi(A, p)(i =1, 2) are the determined parameters. It is obvicus that equation (2.10)
satisfies the boundary condition equation (2.5). By using equation (2.8} the initial
condition equation (2.6) gives

A4, w)—al, ) fa(A, p)=0. (2.11)

It is easy to verify that equation (2.10) satisfies the unitarity condition equation (2.7)
in terms of equations (2.8) and (2.11). By taking f;=f, f(A, p) is an arbitrary scalar
function, we rewrite equation (2.12) as follows

ROA, 3 %) = £, p)(@(h, xR (s, A) = R(A, ). (212)
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Substituting equation (2.12) into the vBE (1.3), we find that R(A, ) should be
satisfied by the relation
a(A, p)alu, vHRT (s, AYRo(A, v)RG (v, 1) = R3i (3, 1) RizA, ) R23 (1, A))
+ a4, P)(Riz(A, p)R3 (7, AYR (i, v)
- Rza(l—% ”)}iﬁl(?’: /\)ézs()«s v))=0 (2.13)
where equations (1.2) and (2.1) have been used. By substituting equation (2.8) into

the latter equation in (2.2) and using the vBE (1.2) and equation (2.1), it is not difficult
to prove that eguation (2.13) is an identity.

Case (ii). The case of the R(A, A) having the three distinct eigenvalues. For simplicity,
we only consider the case that the eigenvalues of R(A, A) is independent of A, We
assume that R(A, u) and I(A, u) satisfy the following relations:

Ria(A, ) Is(A, ) a(p, #) = Tp(A, pHas(A, 2)R5(p, )

Loa(pa, v) 112(A, V)Rzz(f\, p}= éza(li, )a(A, vHE(A, p). (2.14)
From equations (2.2) and (2.14) it is easy to derive

I(h, )R, )= R(A, )T (g, A) (2.15)
and
Ru(ﬁ, @ (A, ) a(p, v) = sl g, V)ﬁu(/\s v os(A, 1)
Los(p, ) Ia(2, ») Rys(A, #)=Ta(A, M)st(h v (g, )
-éli.‘()'-a M)ﬁ23(’\! ) La(pe, v} = Ing(pe, V)ﬁlz()‘, "")st(’\, Iy (2.16)

PIEN #)szs(/\, V)‘élz(ﬂ-, v}= ﬁzs(#s V)éuua 2} I5(A, 1)

fé;z(": w) s, V)Rlz(i-b, v)= Ru('\, mu)ﬁll(#', ML, v) 1A, 2) (A, p)
éZS(P‘s v (A, V)ﬁzs('\, )= I'a(A, piLaskd, v) 1 o(p, V)ﬁzs(!-h A')-"2’23()% ).
The use of equations (2.4), (2.2) and (2.14) give rise to

3 3 3
R(}, #)é(p,a)=(.§1 A,-)é()., #)I(p,n—(i\é.f\,-ij)rwt(n A,.)R"(p,,\)f(p, A).
(2.17)

Consider the boundary condition equation (2.5} and the initial condition equation
(2.6). We construct R(A, u; x) in the form

R(A, p x) = Ax(x = 1R, A)+ BxI(A, p)+ C{x = 1)R(A, ). (2.18)

From the unitarity condition equation (2.7) the relationship among the determined
coefficients A, B and C can be described in three ways:

Case (a) C=-AT'A7'A

B=( lEI1 A.-“)(A.+A2)(A2+A3)A (2.19)
Case (b) C= —;;‘A;‘A

B=(f[l A?‘)(A1+A2)(A1+A3)A (2.20)
Case (c) =—r1_\1"A5‘A

B=(f1 A,"')(;\.1+A3)(A2+ AS)A. (2.21)
i=1



Yang- Baxterization of a coloured R-matrix 285

In the derivation of equations (2.19)-(2.21), eguations (2.15) and (2.17) have been

used. It is easy to see that case (b) and case (¢} can be obtained by exchanging,

respectively, A;«A, and Ay« A, from case (a). So we only need to consider case (a).
Under case (a), by choosing A= A,, equation (2.18) reads

R, s x) = Ayx(x = 1DR (1, A)+ QxI(A, ) — A3 (x — 1) R(A, ) (2.22)
where
Q = A2'AT AL+ A (A + As). (2.23)

Substituting equation (2.22) into the vBE (1.3) and using equations (1.2}, (2.1), (2.2}
and (2.14)-(2.17), after a lengthy calculation we derive the condition for R(A, u; x)
to satisfy the vBE (1.3) as follows:

AT F(R)— A FR) - Q(Fy(R) = A Fy(R)+ A, Fs(R)) =0 (2.24)
where
Fi(R) = Riz(A, w)R3 (v, ) Ryol s, ) = Rz, v) RT3 (%, A} Ras(A, )
Fy(R) = R (1, M Ras(X, v) RT3 (5, ) — R3} (v, ) Rpa(d, ) R3] (2, )
Fy(R) = (Riz(A, w)RZ (3 A) = R (11, A) Rz (A, )M ial(pe, )
+ LA, )R (%, A)Rual e, #) — Ras(A, w)RY (3, 1))
Fy(R) = Ris(A, w) LslA, p) Do, 2) = Dna(ga, v} 1a(A, v}Ro5(A, i)
F5(R) = Ri; (1, AV Is(X, #)1a(A, v) = Is(ga, v)11a(A, v)R33 (s, A).

In general we cannot prove directly the condition (2.23) based on the vBE (1.2),
equations (2.2) and (2.14). However, we are able to prove its validity when R(A, u)
admits the pw algebraic structure with colour. This will be shown in section 3. If one
does not know whether the starting R(A, u) satisfies the Bw algebra with colour or
not, then one needs to check equation (2.23) for R(A, u) or the vBE (1.3) for R(A, ; x)
given by equation (2.21),

(2.25)

3. Relationship between the aw algebra with colour and the Yang-Baxterization

It has been shown in section 2 that the correctness of the formula (2.21) depends on
the condition (2.23). In this section, we will prove that equation (2.23) is the identity
if R(A, p) satisfies the Bw algebra with colour.

The pw algebra with colour is generated by the operators G;(A, p), L(A, p) and
E;(A, 1), and depends on two parameters m and [ which are independent of the colours
[12]. The algebraic relations among these operators have been given by equations
{4.1)-(4.4) in [12]. The linear representations A;(A, ¢) (stand for G (A, p), L(A, 1} and

n

E;i(A, 1)) on the tensor space @[, V(A;) can be written in the form
Ai(A, #) = I(’\l)®' ' '®I(’\-i—l)®A(A: F‘-)@H"wz)@‘ ' '®I(f\u) (3.1)

where A(A, p) is a matrix: V(A)® V(u)> V(u)®@ V(A), and I(A)(j=1,...,n) are
the unit matrices denoted by the colours A;.
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For the convenience of the following discussion we list some relations given in
[12] as follows:

E(A, p)=m 7 (G(A, p)+ G (1, A)) - I(A, 1) (3.2)
G(A, )G, A)={(m+ TG, )+ Gy AN (u, M) =1+ mi™ )] (3.3)
Gra(A, )G, ¥}k, ¥) = Gaa(p, ¥)Gr2(A, #) Gz, ) (3.4)
E»(A, @) Exs(A, v}Galps, v) = EqalA, #)G;;(V, Aoy, v) (3.5)
Gz, V)Eiz{A, ) Exs(A, ) = Is(p, v) G2 (¥, L) Exs(M, ) (3.6)
E2(A, ) Eas(A, )G 12 (u, #) = Era2(, #}Gos(A, #) o, v) (3.7
Gz—s](l’, RYE (A, ) Ex(A, p) = L, v) Gra(A, v) Eg(A, 1) (3.8)

where I(A, p) still satisfies equation (2.2) (R(A, ) > G(A, p)).
Substituting eguation (3.2) into equations (3.5)-(3.8) and using equations (3.3),
(3.4) and (2.2), we obtain

F(G)—m(F5(G)+ "' F{G}+ (m+ 1" F5(G)) =0 (3.9)
and
Fo(G)+ m(Fy(G)— (m+ D F(G)—IF(G)) =0. (3.10)
Setting
G(A, p) =(A1A2) TP R(A, ) m= (A, Ay) "3 (A+ Ag)
(3.11)

"' =(AA2) 724,

we find that equation (3.3) is in accordance with equation (2.8). In this case equations
(3.9) and (3.10) lead to

A;lpl(ﬁ) '“Ple(ﬁ) “Pz(Fs(Rv) “‘P;IF4(§)+P3F5(§)) =0 (3.12}
where p, (j=1,2,3) are given by

=i P2=(AzA3) (AL + As)(Az+ As) p=A {3.13)
or

P=A; P2 =(A1A3) AL+ A (A + As) ps=As (3.14)

Since equations (3.12) and (3.13) are the same as equation {2.23}, so we have proved
the correctness of the formula (2.21). Equations {3.12) and (3.14) show that there exists
another solution of the veE (1.3). This solution can be given by exchanging A <A,
from the formula (2.21).

4, Examples

4.1. Fundamental representation of A,

In terms of the weight conservation, the R(A, u)-matrices have been calculated in [11].
One solution is

a(A)

Rl(f\-, H')': a._l(p,) Wg(l\)g_l(nu')

(4.1)

go(A)a™" ()
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where w=g—¢™" and a(A), g(A) are arbitrary functions of A. The eigenvalues of

Ri(A, A) are given by
Ai=g Ay=—g7". (4.2)
From equations (2.2) and (2.8) we find that

oA, w)=A A, BlA, py=A+ A, (4.3)
and
1
L )= g7 (Mg(p)a(dya (p) SR @)
a(d)a™ ()
Then we have
4-4"'x
a(A)e"(w)g—q™"
(4.5)
Ancther solution has the form:
q
Rupsx)=| o éﬁ“i) (46)
¢ X (V)Y ()
where X (A}, Y(A) are arbitrary functions of A and W(A, u) satisfies the relation
WA, w) Wp, v)=(g— g7 X (p} Y{)) W(A, »). (4.7)
The eigenvalues of the R(A, A) are given by
A=gq Ay=—g ' XN Y(A) (4.8)

in which A; depends on A, By solving equations (2.2) and (2.8) we find two solutions
of a(A, u), I(A, 1) as follows

a{A, v)=X(A)Y(u)

A )
m gt T(A, ) Wi, A) XY HA(Y(A) - Yiw)
el m=fm ) X7 Y (XX ()~ X () WA, )
B(A, 1)
(4.9)
where
T(x, ) = X(A)X )Y HA) Y () A, p)}=q~q7' X(N) Y{p)

B(A, 1} =T(A, pNq—q7 X (W) Y(2))
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and
a(A, u)=X(u)Y (A}

a-q7 X(#) Y{A)
Wi Ay X(A)=X(g)

Y)-Y(a) WA p) (4.10)

IO, w) =87 A, 1)
g-q " X{A)Y{u)
where B(A, ) is determined by

B, w)B(u, A)={g—g 7 a(A, w)}g—g  a(n, A)).
The correspondent R(A, u; x) have the forms
A(A, p; x)
T(A, w)W(p,A)  C(A, p; x}
W(A, ) D(A, p; x)
B(A, u; x)
(4.11)

RIP(A, 15 ) =1 (4, 1)

with
A, s x)=g—g ' X(AYY (p)x
B(A, p; x) = T(A, u)(gx— g7 X (u) Y(X))
C(A, p; x) =X (W)Y H{ANY(A) = Y (u)x)
D(A, p; x) =X ") Y()(X ()= X (1)x)
and

g—g7 " X{u) Y(A)x
Wig, )x XA -X(p)x
Y{u)-Y()x W p (412)

g-q"' XA} Y ()

RBP4, p; x)=F(A, 1)

4.2, Fundamental representations of A,(n>1)
In this case the R(A, )-matrix has the form [12]
é(/\, Y=Y (A, e, ®eq,+ Z w(a,b)(h’ mre,® ey,

a<b

+ Z P(a’b]{/\: ;u')eab®eba (413)

ard

where

N-1 N-1 N-1
= 80cBuas be|~—,-—,..., N=n+1,
() ca = BucBra, @ e[ > 2 > ] n+1

The coefficients u,(A, u), w*?'(A, u) and p'**)(A, u) are given by
u,(A, 1) = 4agalA) g2 (1) P (A, 1) = gn2) g3 ()

(b -1 - - - {4.14)
w A, w)=(g—q " )g(A)gs (r)ha(A)hy (AYRT (p)ho(p)
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with u, = g or u, € g, —g~". It is not difficult to find that the eigenvalues of the R(A, A),
a(A, u) and B(A, u) are the same as those given by equations (4.2) and (4.3). The
corresponding I(A, n) is obtained as follows

I(A,ﬂ-) zga(A)gal(#’)eaa®eaa+ Z (q q )lwca,bj(’\sﬂ)eaa®ebb- (4015)

a#b

Then we have

R(A, p; x)=£(a, n){Z (1, —uy ' x)g. (1) ga () e ® e,
+( Z +x Z )w(a'b)(/\" "L)edd®ebb

a<b ax=b

+{1-x) éb gb(A)ggl(ﬂ)eab®eba}- (4.16)

4.3. Fundamental representations of B,, C,, D,

g~ for B,
Ai=g Ay=—g7! As=4g " for C, (4.17)
g~ for D,.

The R(A, ) can be computed in terms of the weight conservation [12]. We rewrite
them in the form

R(A Ju’)— Z ua(’\ Ju')eaa®eaa+ E (a,b)(,\’ f-l')eaa®ebb

a<bax—-b
+ % P(ab) ab®eba+z qab(/\ ) pe ap (4.18)
axx
where
N-1 N-1 N-1
S T, =2n+
a,bel: 7 3 L., 3 ] N=2n+1,2n
for B,, C, (or D,) respectively. The coefficients u, (A, i), ..., §“**(A, ) are given by
ua(A, 1) = qg.(A)ga" (1) wi*B(a, p)={g—-q gs(r)g5' (1)
PP, 1) = g(A)g2 ()
97'g_a(A)ga" (w) (a=b#0)
A)gs' () (a=b=0)
@B\ ) = 8ol ¢ ; _ 4.19
TR (=g eaend P bu)g g ) (a<b) (+19)
0 (a>b).

Here ¢, =1 for B,, D,, g,=1(a<0), ~1(a>0) for C,, and d=a+i(a<0), ala=0),
V—%(a >0) for B,, D,, d=a—3(a<0), a+¥a>0), for C,. The corresponding
R™'(4, A) can be given by

-R‘;_I(F‘s /"):q“l z gﬂ("\)g;l(ﬂ‘}eaa®eaa_(q_q_l) E 85(“831(#)9”@35&

>bar—-b

+ Z gb(/\)ga (ﬂ') ab®eba+z @mb)(#», ) a-b®e-ab (420)

astxb
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where
qg-a(:\);g:‘(u) (a=b#0)

~(a,b) _ golA)go (1) ) (a=b=0)

7% Y (9 Weatsd™ 0~ 8ams)g_a(Mgs (1) (a>b) (4.21)
0 (a<b).

In [12] we have proved that these R(A, u)-matrices admit the Bw algebraic structure
with colour. Therefore the R(A, u; x) can be obtained from equation (2.22) as follows

R, s x) = Ayx(x — D) R7'(pt, A)+ QoI (A, ) — As(x — D)R(A, ) (4.22)
and

Ry(A, 3 x) = Agx(x— DR (g, A)+ QuI(A, ) = As{x — 1}R(2, ) (4.23)
where

I(l\, f-") = % gb(k)g;l(ﬂ‘)eaa®ebb

y (2.24)
Q= A A(A T AD(ALF Ag) (k=1,2).

5. Conclusion and discussion

In this paper, starting from the given R(A, x) in appropriate form, we present the
presctiption for Yang-Baxterization of coloured K-matrix to generate trigonometic
solutions of the YBE (1.3). The structure of the R{A, p)} depends on reduction relations
satisfied by the R(A, u). The reduction relation should be reduced to the characteristic
equation for R(A, A) when A = p. For simplicity, we only consider the cases of the
R(A, A) having two and three distinct eigenvalues. When three distinct eigenvalues are
independent of A, we find that this prescription is related to the gw algebra with colour
and two solutions are generated from the R(A, u) satisfying the sw algebra with colour.
If three distinet eigenvalues depend on A, the discussion given in section 2 is not
correct. We need to construct a new form for R(A, u; x) instead of equation (2.18).

We would like to point out that the R(A, u) can be represented by ‘coloured
projector” P, (A, u) as follows:

RO )= T At w)Pelh, ) (51)

and
B0, w)= AT, )Pl ) 52)

where A,(A, ) are the determining coefficients satisfying Ax(A, p) = Ar(ss, A). When
A=, Ar(A, u)} will be reduced to the distinct eigenvalues of R{A, A). Pi(A, u) are
defined by

Pk("'s P‘)PJ(#, A) = ski'Pk(’\s !J’)I(F" ’\) = aki‘I(A! P'*)Pk(ﬂ: J\) (5'3)
where I(A, u) satisfies
I, w) I (p, A)=I(A, M) =L
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Considering the relation 2, P(A, u)=I(A, u), we have
Jrcl'_II (RO, )T (py A) = A2, 1)) =0, (5.4)

In terms of equations (5.1), (5.3) and (5.4), we can express the P.(A, ) as
m (R(A, w) Iy M) = Af(A,
(RO, )1 (1, A) = A ,u))] o, 55

Pk (As j.b) = [ H
By generalizing the method given in [8] we can construct

e (AR(A, w)—A(A, w))

RO, %)= B Ald, 5 )P, 1) (5.6)
where
m]
Adp)= T ail(x, w)x"

According to this consideration, we can also write the ﬁ(;\,p,;x) in the form of
equations (2.10) and (2.18) for m =2 and 3, respectively.

However, it is too difficult to determine A.(A, 1) for the given R(A, n) because
Ax(A, p) are not the eigenvalues of the R(A, ). So we start to construct, from the
reduction relations the forms for R(A, u; x) in section 2.
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