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In this case, -there are 10 unknowns X16,XlS,X13,X12,Xll,X9,X6,XS,X2,Xl in YBE. And
Shi He the elements mij, i =1,3,6,8; j =1,3,6,8 of matrix M are zeros automaticaly. Thus, 

¥BE consists of 48 cubic polynomial equations. It is easy to check that the following
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~+---_ ml2 = -mIS, mli == -m14, m21 = -mS1, m41 = -mn, m28 = -mS8,- : 
J r)nU' .~;::---~.~- "-	 m - mS rae 	 t., ____ j,;".- j:;: TO .. 48 = -m78, mS2 == -mss, m84 = -m87, m22 = -mSS, i7 - - 44,

Ab t t i _....... -'-'>~_V"'_r- 54 = -m27, m4S = -mn, m26 = -mS6, m43 = -m73, m"3::: -m3i, 


Thequantu m Yc~ng:B a~ t er ~q1.tatzon. ~s- a system of algebra,c.,equatsons, .1I 	 ~JI.". - 62 = -m65, m23 = m76 = -mS3 = -m46, m32 = m67 = -m3S = -mS4,. 

By u~mg Wu El,m~nat,o~1 xt 1S s~lved for some specia~ cases. A serie3 r--- ! .....,......""___J~~CATICN 25 = m74 = -m52 = -m4i, m23 - m32 - m2S = 0, 

30lutzons of YBE mcludmg muitxparameters are obtamed. ~., __ .. ,,:;; 4S + m24 + ml2 = 0, m8-1. + m42 + m21 == 0, mlS + mS7 + m';8 = 0, 


~ '~ ..~_ ~ 	 0 
1. The Yang-Baxter equation 	 ~__.-..,., ",.....r-."-'I' .",-,..~........,- 51 + m25 + ms'; = 0, m27 - m3i - m78 = 0, mn - m62 - m21 == . 


The quantum Yang-Baxter equation (YBE) .[19] plavs an I' ttl ~_, ~ --_.-J ...:JJ,,;a;frfe, in order to solve the YEE with the assumalion (Ll), it is sufficient to solve 
fi ld f . . ' mpor an ro ei;,~n many ; '"1 .' - 1oJ e so mathematIcs and theoretical phvsics such as knot theor t gf'- .~..~ . ,a syste:rl1 of 16 polynomtal equattons. These polynomta s aret f . 1 J y, quan um ,ups anu 'i-·-",,_ ': I 
s a Istica mechanics, integrable systems [3,4]. '. .. . -:i -, .. ~- .. X X X x x 

"IAT h _ t-"... ~--___ '" ~ ~ m12 = Xl5 XllXS - xlSx9X I + X13 X ll 5 - Xl3 9 I + X12 ll 2 
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where Xi are complex variables. .,.. ---~,- ~-..... ,.~ ........ t , -Xi3X12 - 2X13X~ - X12 S 2 + X12 S l - Xl2 S 2 + Xl2XSXb 
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X . The YEE is ',sy~te~ of algebraic equations consisting of 64 cubic polynomial equa- t----_I -'U'9" - 'U'9" +"'2'1 - ·,·1,X X X X •X X X 

hons. The Wu ElImmatlOn, established by \Vu \Ven-tsun , provides a perfect method to m87 = Xl6
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2 - Xl6 9 6 + XI3 12
X

2 - X13 9 S + X12 ll 6 + X12 ll S 
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solve such a system [6,7,8]. By using Wu Elimination, some multiparameter solutions 	 -X12 9 2 - X12 9 l - X~XI + XsXSX2,X X
X X X X X 

of YBE are presented in [2]. In this paper we study the YBE for a special case. We set m23 = 	X13 l2 ll - XI3 ; + X13 S I - X13 S 2 + X12X~ + XllX~ 
-X9X6X2 - X9X SX l, 

X14 =X13, XlO =X9, Xs = X6, Xi = Xs, X4 = X2, X3 = Xl- (1.1) 	 XI3X12Xll - X13X~ - X13x6XI + X13 X SX 2 + X12X~ + Xl1X~m32 = 
-X9X6X2 - X9 XSXI' 

lWork supported in part by the National Natural Science Foundation of China and CCAST (World 
l aboratory). 
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III, 

m27 = XlaXl3X
l +Xla X ll X6 +XlSX13X2 +XlsXnXs - xr3X 2 - X~3Xl 

X
-X13 9 X 2 - X13X 9X l + X12 X U X2 + X12 X ll X l - Xll X 9X6 - XUXgXS 
-X6X~ + XaX2Xl + XSX2Xl - xsxr, 

m,2 = 
Xlaxl3xS+X16 X 12X 2 +XlS X 13X6 +XlSX12XI -,. xr3X6 - X~3XS 
-X13X9X6 - X13 X9X S +X12 X ll X6 +X12 X ll X S X12 X9 X 2 -,. X12 X 9X l 

-"X~X2 + XaXsX2 + X6XSXl - X~Xll 
m26 = 

X16
X

13
X 

l +X16 X ll X6 + X15 X13X 2 +XlSX9Xl -,. xi3X 2 - xi3x l 

-X13Xll Xs - X13 X9X 2 - xaxi +X6X2Xl + x6xi - xsxi,
m73= X16X

13
XS+ X16 X 9X6 + XlSX13X6+ XlS X 12 X l - X~3Xa - x~3XS 

X
-X13 12 X 2 - X13X9XS -,. X~X2 + X~Xl + X6XSXl -,. X~Xl' 

m22 = 6X X
X1 12 U +X16XSXl +XrSX9 -,. XlSX~ + X15 XeX l +XISXSX2 
-xISXSXl - Xi3X9 - 2X13XSXI +X12X2Xl + XuXaXs -,. X9 X 6 X 2 

-X9X 6 X l - X9 X SX 2 +X9XSXI, 
mn = X

xr6 9 -,. XI6X~ -,. Xl6 X6 X 2 + X16XaXl + X16XSX2 + XlSX12 XU 

+XISX6 X 2 -,. xr3 X9 2X13X6X2 +X12 X 2X I +XU X 6 X S + X9 X6 X 2 

-X9X 6 X l - X9 XSX 2 - X9 XSX l· 

We denote the set of these polynomials by Y S . 

2. 	The decomposition of the zeros of Y S 

Let K be the complex field. We denote the polynomial set {P}'P2, ... Pn} by PS where 
Pi are polynomials in the ring K[x17 X2, ••• , XIS]' The system of Pi :::: 0, i = 1,2, ... , n is 
?enoted by PS:::: O. The set of all zeros of PS , i.e., the solution set of PS = 0 , 
IS denoted by Zero(PS). The set of zeros of PS satisfying I ~ 0 is denoted by 
Zero(PS/I). 

. The charactersitic set of a polynomial set plays a profound role in Wu Elimination. 
SInce a characteristic set is in triangular form its zeros are well-obtained. Furthermore, 
the zeros of a polynomial set can be determined by some characteristic sets. The
conclusio!ls are 

Theorem l.(Wu Wen-tsun) If CS = {ClI C2 , ••• , C,.} is the characteristic set of a 
polynomial set P S , then the zero set of PS has the following decomposition 

Zero(PS):::: Zero(CS/I) +L Zero(PS, Ii), (2.1) 
i 

where Ii are the initials of Ct. and I is the product of all Ii . 

Theorem 2.(Wu Wen-tsun) The zero set of a polynomial set P S has the followingdecomposition 

Zero(PS) = EZero(CSj/Ij ), (2.2)
j 

3 

,) 

in which C Sj are some characteristic sets. 


Theorem 3.(Wu Wen-tsun) By eliminating, the characteristic set of a polynomial 

set can be obtained in a finit number of steps. 


In our case, for the polynomial set Y S which defined in prececding section, we do 

first the following two eliminating procedures. 


Procedure 1. p(l)=m12; p(2)=m21; p(3)=m7S; p(4)=mS7; p(5)=p(1)-p(3)i p(6)=p(2)

p(4)j p(7)=Rem(p(S),p(6)); p(8)=lcof(p(5), XIS»; p(9)=lcof(p(6), XIS»; p(1O)=p(8)p(6)

p(9)p(5); p(ll)=XaXl - XSX2; p(12)= p(7)/p(ll); p(13)= p(lO)/p(ll). 


Procedure 2. p(1)=m12; p(2)=m21; p(3)=m78; p(4)=mS7; p(15)=Rem(p(1),p(2»; 

p(16)=Rem(p(3),p(4)}; p(17)=Rem(p(15),p(16)); p(18)=X6XI-XSX2; p(19)=p(17)/p(18)j 

p(20)=Xll(X2 +Xl); p(21)=p(19)/p(20). 


We obtain three polynomial~ p(7) := p(ll) *p(12), P(1O) = p(ll) *p(13) and p(17) = 

p(ll) * p(20) *p(21), in which 


p(12) = XISX12XU - X15X~ + X13X12Xll - X13X~ + XI2X~ + Xl2X2Xl + XllX~ 
+XllX6XS -,. 2X9X6X2 -,. X9X6Xt - X9 X SX 2, 

p(13) = X16X12XU - X16X~ + X13Xl2Xll -,. X13X: +X12X2Xl + x12 xi 
+XllX6XS + XllX~ - X9X6Xl - X9XSX2 - 2X9XSXb 

p(21) = X12X~lxa + x12xilXS - X12X~XI - X12X2Xr - XllX~X6 - XllX~XS 
-XllX~Xl - Xl1X~X2 + 2X9X6X2Xl + 2 X 9X SX 2X I. 

Therefore, we have 

Proposition. The zero set of Y S , i.e., the set of solutions of the system Y S = 0 

can be decomposed into two parts: (I) the zeros of {YS,p(ll)} and (II) the zeros of 

{YS, p(12), p(13), p(21)}. 


In this paper we study only the first case (I) ,that is the zeros of {YS, p(ll)} and we 

present all the solutions of it with the hypothesis formulated below. The second case, 

that is the zeros of {YS,p(12),p(13),p(21)} is studied in [5J. 


The calculusion is much simpler when some unknowns are zero. But the discussion 
is lengthier if we try to list it case by case. We will leave this discussion in another 
paper. In this paper we take the following agreement 

Hypothesis: The all unknowns are not zeros. 

By this hypothesis, the factors of unknowns power will be omited in next sections. 

3. 	Some solutions of YBE 

Now we study the zeros of {YS, XaXl - XSX2}. Note that 

m2S = m23 - m32 = 2X13X6Xl - 2X13XSX2 - X12X~ + X12 Xi + XllX~ - XllX~, 
The remander of m2S to (XaXl - XSX2) is (X2 - Xl) *(X2 +Xl)*(X12X~ -xuxi). Therefore 
the zeros of {l'"S, X6Xl - XSX2} can be decomposed into the zeros ofthree polynomial sets 

4 



i' 	
{YS,X6 - XS,X2 - xtl, {YS,X6 + XS,X2 + Xl} and {YS, X6X1 - XSX2,x12xi - xnxD. 
According to Wu elimination, in order to get the zeros. of these polynomial sets it is 
sufficient to obtain the characteristic sets of them. We do this case by case. 

3. 1.The case Ia. We consider the polynomial set Y Sa = {Y S, AI, Az} where 
Al = X6 - xs,.4.z = X2 - Xl. 

By eliminating, from the polynomials m12, m2h m7S, mS7 , we obtaine a polynomial 
A3*A4, where A3 = X12Xll-X~, A4 =X12Xi-X9X~, Thus the zeros ofYSa = {Y S, AI, Az} 
can be decomposed into the zeros of two polynomial sets {YSa, A3J and {YSa, A4} 

For the polynomial set {YSa, A3} ,from the remander of mZ3 to A3 we get two poly
nomials As =XllXl - XgXS, A6 = XllXS - X9Xl' Thus the zeros of {YSa, A3} equals the 
zeros of {YSa, As, As} . The remanders of mZ7, m72 to the basic set {As, As} are factor
ized as A7*As , where A7 = X13+X9, As = X16+X1S-2xI3' The zeros of {YSa,As,A6} 
can be decomposed into the zeros of {YSa, As,A6, A7} and {YSa, As, A6, As}. 

From the remanders of m17, m71, mlS, mSl, mZZ, m71 to the basic set {As, As, A6} we 
obtain the polynomial Ag =XIS - X13. The characteristc set of {YSa, As,A6' As} is 

eSl(1a) = {A8,Ag,As,A6,A},A2}' 	 (3.a.I) 

By eliminating the remanders of m2Z, mn to the basic set {A7, As, A6}, we obtain four 
polynomials 

AIO = X16X~ + X16XSXl + xisXg - XlSX~ +XlSX5X1 - x~ +2X9XSXl, 
Au = XIS +Xg, 
A12 = X1S X9 - x~ + 2XSXl, 

A13 = xis - 2XlSX9 + x~ +4XSXl . 

Therefore, the characteristc sets of {Y Sa, As, A6, A7} are 

eSz(1a) = {AIO,Au,As,A6,Al,Az}, (3.a.2) 

eS3(1a) = {AIO,AIZ,As,A6,Al!A2}, (3.a.3) 

eS4(Ia) = {AIO,AI3,As,A6,AI,A2}' (3.a.4) 

The initial of AIO is A14 = x~ + XSXl' The polynomial set {YSa, As, A6, A7, A 14 } 
is obtained by adjointing the polynomial A14 into {YSa. As. As. A7} . And the charac
teristic set of it is 

eSs(Ia) = {A16,A1S, AS,A:6, A14 ,.4t,Az}, (3.a.5) 

where A16 = xr6X9 + 2X16XSXl +3X9XSXI and A1S = xtsXg +2XlSXSXl +3X9XSXl' 

For the polynomial set {YSa, A4}, the remanders of m17, m71, m28, m82, mZ7, m72, 
ml2,mn, to the basic set {m87,m21,mZ3,A4 } are 

A17 .. A18 .. A 2O , A17 .. A18 .. AZl! A17 .. A 18 .. A·2Z , 

5 

in which 
A 1S = XllXS - X9 Xh 

A17 = X~lXS +XllX9 Xl - 2x~, 
A 20 = xrlxS - x~, 
A2l = X~lX~ + 2XllX9XSXl + x~xi - 4xsx~, 
A22 = XilX~ - 2XllX9XSXl - x~xi + 2xsx~. 

By eliminating .420 , AZl! Azz we obtain follov..ing two polynomials A23 =3XllXS + XgXt. 
AZ4 = x~ - XSXl' Therefore, the characteistic set of {YSa, A4} are 

eS6(1a) = {mS7,m21!mZ3,A4,A17,AI>Az}, (3.a.6) 

e Si(1a) = {mS7, mZ1! m23, A4, A1S, AI, A2}, (3.a.7) 

(3.a.S)eSs(1a) = {mS7,m2bmZ3,Al,A23,Az4,A1!A2}' 

The initials of mS7, m21, m23 are A2S = XUXI - XgXS, AZ6 = X12 XU - x~. The poly
nomial set {Y Sa, A4, .4zs, A26 } is obtained by adjointing them into {Y Sa, A4}' Byelim
inating A4 , A2S , A26, we obtain following polynomials 

A27 =Xu - X9, A 2S = Xu - Xg, and A29 = Xs - Xl' 

The remander of m72 to the basic set {A27 , A2S, .429 , Az, Atl is A30 .. A 31 , where A30 = 
XI3+ X9, A31 =X16+X15-2x13. Thus teh zeros of {YSa,A4,A2S,A26} can be decomposed 
into the zeros of polynomial sets {YSa,A4,A2S,A26,A3O} and {YSa,A4,A2s,A26,A3tl. 
Similarly to the above, we get the characteristic sets of {YSa, A4,A2S, A26 , A3O}' They 
are 

(3.a.9)eSl«Ia) = {A32,A33 , A3O,A2i,Az8, AZ9 ,Al, A2}, 

e SIO(1a) = {A32 , A34 , A3O , AZ7 , A28• A29 ,AI, A2}, 	 (3.a.IO) 

(3.a.1l)e Su(1a) = {A3Z , A3S , A3O• A27, A28 , A29 , A11 A2}, 

in which 

A32 = X16X; + X16Xr + XisXg - XlSX~ +xlsxi - x~ +2x9xi, 
A33 = XIS +Xg, 

--\,.
A34 = XlSX9 - x; +2xi, 


A3S = xis - 2XlSX9 + x~ + 4xi· 


And the characteristic sets of{YSa, A4, A2S , Al6, A31 } are 

(3.a.I2)eS1l(Ia) = {A36,A37,Az7,Az8,AZ9,A1!A2}, 

e SI3(1a) = {A36 , A38 , AZ7 , AZ8 , Azg, AI> Az}, (3.a.I3) 

where A36 = Xl6 +XIS - 2xg, Aa7 = XIS -X13, and .438 =X13 - Xg. 
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The initial of Aa2 is A.m = x~ +xi· The polynomial set {YSa, A4, A2S , Al6 , AJO , A40} 
is obtained by adjointing A40 into {YSa, A .. , A25 •A26 , A30}' The characteristic set of it 
~ . 

CS14(Ia) = {A4b A.u , A30 , A2l,A2S, A29 , A40 , AI, A2}, (3.a.l4) 

where A41 =Xi6X9 +2X16Xf +3XgXi, A-i2 =XisXg +2xu~i +3xgxi. 

3.2. The case II>. We provide the characteristic set of the polynomial set YSI> == 
{YS,B1 ,B2} where Bl = Xs +Xs. B2 == Xl + Xl' 

If we set X2 = -Xl, X6 == -Xs, then we have mI2 B4 * B6, m2I B4 * Bs, 
mi8 = -Ba *B6, mSl = -Ba *Bs, where 

B3 = Xl6 + Xla, B4 = XIS + XIa, Bs == X12XI - XgXS, B6 = XllXS - X9XI' 

The zeros of Y Sb cab be decomposed into the zeros of polynomial sets {YSb, B3, B-1, } 
and {YSI>, Bs, Bs.} 

In the polynomial set YSb there is only one polynomial which is not zero if we set 
XIS = -XIS, XIS = -X13 and X6 = -Xs, X2 == -Xl' It is Bl = X13(X12Xll - x~) +Xl2Xi + 
XllX~ - 2X9XSXl' Therefore the charaderristic set of {YSb, B 3 , B4 ,} is 

CSl(Ib) == {B3,B4,B7,BbB2}' (3.b.l) 

The initial of Bi is Bs = X12XU - x~. For the polynomial set {YS6, B3, B4, Bs}, the 
characteristic set is 

CS2(Ib) = {Ba,B4,Bs,Bg,BbB2}, (3.b.2) 

in \vhich Bs == X12Xl - XgXS, Bg = XllXS - X9XI' 

For the polynomial set {YSb,Bs,Bs}, the remanders of mn, m12 to the basic set 
{B5,Bs} are the same polynomial B IO * Bu, where BIO = XIS - X13, Bn == XI3 - Xg. 

Thus, the zeros of {YSb, Bs, Bs}, can be decomposed as the zeros of polynomial sets 
{YSb,Bs,Bs,BIO }, and {YSb,Bs,B6,Bll }. 

The remanders of m12, m2I, m2S, mS2, m22, m17 to the basic set {BIO' Bs, Bs, BbB2}' 
can be all factorized as Bil * B13 , where BI2 == XUXg - Xl3X9 - 2xsxx, Bla = XIS + Xu· 
Therefore, two characteristic sets of {YSb, Bs, Bs, BlO}' are obtained. They are 

CSa(Ib) == {BlO,BI2,Bs,Bs,BI,B2}, (3.b.3) 

CS4(Ib) == {BIO,B13,Bs, Bs,Bll B2}. (3.b.4) 

The remanders of m12, m211 rp.2S, mS2. m22. mll to the basic set {Bu, Bs, Bs, B I, B2} 
are only two polynomials of X16' By eliminating therq, we get two characteristic set of 
{YSb, Bs, B6 , Bll } • They are 

CSs(Ib) == {B14,BIS,Bs,Bs,Bl,B2}, (3.b.5) 
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.~ 
(3.b.6)CSs(Ib) == {B14,B16,Bs,B6,Bl,Bl}, 

in which 

B14 = XlS(X~ + XSXl) + X~SXg - XlSX~ - 3XISXSXl - x~ - 2X9XSXll 

B 15 == XlSX9 - x~ - 2XSXl, B16 = Xu + Xg. 

The initial of B14 is Bll = x~ +XSXl' The polynomial set {YSb,Bs,B6,Bll , Bll } is 
obtained by adjointing Bn into {YSb, Bs, B6, B ll } . The characteristic set of {YSb, Bs, 
B6 ,Bll ,Bn } is 

(3.b.7)CSi(Ib) == {BIS,BI9,Bs,Bs,Bl1,BI,Bl}, 

in which 
B19 xisXg - 2XISXSXI - X9XSXI, 

B IS xisXg - 2XlSXSXI - X9XSXI' 

3.3. The case Ie' We consider the polynomial set YSe = {YS,ChCl } where 
Cl = x12xi- XllX~, Cl = XSXl - XSX2' The remanders of m12, mll, mlS, mSl, mZ6. m13 to 
the basic set {Ct, Cl } are C3 *C4, C3 *Cs, C3 * Cs, where 

Ca == XllXS - XgXt, 

Col == XISXlXI +XlaX2XI +XUXSXl +XUXSXI, 


Cs = xlsxi +Xl3 Xi +XllXSXl +XllXSXl, 


C6 == X13XllXS +X13X9Xl + X5X~ +xsxi· 


Thus the zeros of Y Se cab be decomposed into the zeros of polynomial sets {YSe, C3} 
and {YSe,C4,Cs,CS}' 

For {YS , C3l, there are three remanders c(31), c(32), c(33) of mIl, ml1, m2S, mS2,e 
m22,m77,m2l, mi2 to the basic set {Cll C3,C2}. By eliminating, from them we get two 
polynomials Cl * Cs, Cl * Cg , where 

Cl = XISX9 - Xl3X9 + XSXl - XSXt, 

Cg = XlSXl3XI +XISX9Xl +Xi3XI - Xl3X9XI ---: X~Xl - X~XI +xsx~ - xsxi· 


Thus we get the first characteristic set of polynomial set {YSe, C3 } 

(3.c.l)CSt(Ic) = {c(33), Cl, Ct, C3, Cl }, 

in which 

c(33) = XISXI3X~ +XISX9XlXI +XISXl3XlXI +xIsxgxi - Xi3X2XI - Xi3X~ 
-XI3X9X2XI - X13X9X~ - xsx~ +XSX~Xl +xsx2xi - xsx~. 

The remander Rem(Cs, Cg ) can be factorized as CIO *Cn *Cn where 

CIO == Xi3Xl +2Xl3X9XI +X;XI +xsx~ - 2XSX2Xl +xsxi, 

Cll == Xl3 - Xg, Cn = 2XlaXzXl +XgX~ +xgxi· 
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Thus we get the characteristic sets of {YSe, C3 } 

C Sz(Ie) = {c(33), C9,CIO, CI1 C~, Czl, (3.c.2) 

CS3(Ic) = {c(33),C9,Cll ,Ct,C3,CZ}, (3.c.3) 

C S ..(Ic) = {c(33), C9 , C12 , Cll C3, Cz,}. (3.c.4) 

The inatial of c(33) is C13 = Xl3XI + X9X2' The characteristic set of the polynomial 
set {Y Se, C3 , C13} is 

CSs(Ie) = {C14,ClS,C13,Cl,C3,CZl, (3.c.5) 
in which 

C 14 = XlaX~x~ + XlaxSXr + XfsX9X! - xlsx~xi + 2XlSXSX2X! - XlSXSXr 
-x~xi - X9XSX~Xl +2X9XSXzxf +X9XSXr, 

CIS = XlSX9X~Xl - X1SX9Xr +X~X~ - x~xzxf + XSX~Xl - xsxixf - XSX2Xr + xsxt. 

And the initials of C14, CIS are CIa = x~ + XSXl, C17 = x~ - xi. C17 is omited 
for it can be introduced to case Ia or lb. Similarly to above, the characteristic set of 
{Y Se, C3 , C13, CIa} is 

CSs(Ie) = {ClS,C19,C13,CllC3,CZ}, (3.c.6) 

in which 

C 18 = X!sxi + XlSX9X~ - 2XlaXgXZXl ~ XlaXgXf + 2X5X~ + X5X~Xl' 
C19 = XlSX9 - XSXl' 

By eliminating, the zero of polynomial set {YSe, C.., Cs•Cs} can be decomposed into 
the zeros of {YSe , C.. ,Cs, Ca, C(61)} and {YSe , C4 , Cs, Cs, C(62), C(63), C(64), C(65)} 
in which 

C(61) = XflXS +'xnXgXl - 2X2Xf, 


C(62) = xilXSX~ + XilXSXZXl + XllxgxzXf - XllX9Xi - x~xi - xi, 

C(63) = -(XflXSXZ + XflXSXl - XllX9X~ + XllX9X2Xl - x~ - x~xn, 

C(64) = Xi1X~XZ +2XUXgXSXZXl + x~x2xi - XSx~ - 2xsxixi - xsxt, 


C(65) = -(xilX~Xl - Xl1X9X5X~ - XllX9XSXZXl - X~X2X~ + xsx~x~ +Xsxt). 


The characteristic set of {Y Se, C.. , Cs, C6, C(61)} is 

CS7(Ie) = {C4 , Cs, Cs , C(61), C1, Cz}. (3.c.7) 

The characteristic sets of {Y Se, Col! Cs, C6 , C(62), C(63), C(64), C(65)} are 

C Ss(Ie) = {C.. ,Cs, Ca, Czo , C2l! Cll Cz}' (3.e.S) 
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CS9(Ie) = {C.. ,Cs,Ca, CI,CZ.. ,Cz, CZ3 }, (3.c.9) 

in which 

C20 XUX9 + X~ + X2Xl + xi, 

CZl x~x2xi - XSX~ - 2XSX~XI - 3xsx~xf - 2xsxzxr - xsxt, 


CZ3 x~ + xi, cz.. = XuXs + X9XI' 


Summing up the study above, the main result of this paper is 

Theorem I. Assume the unknowns Xi are not zeros. All zeros of polynomial set 
{YS, XaXl -xsxz}, i.e., the first part of all solutions of the YBE with the condition (1.1), 
are provided by the characteristic sets in formulae (3.a.1-14), (3.b.1-7) and (3.c.1-9). 
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