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We present tables of conjugacy classes of the hyperelliptic map-

ping class group of genus 2 and 3, and some theorems on the Sp

representation, the Jones representation, and Meyer’s function.

1. INTRODUCTIONLet �g be a closed Riemann surface of genus g. LetMg be the mapping class group of �g, a �nitely gen-erated and �nitely represented in�nite group [Lick-orish 1964; Humphries 1979; Wajnryb 1983; Mat-sumoto 2000]. Let � 2 Mg be the hyperelliptic in-volution (see Section 2 for de�nitions), and �g thehyperelliptic mapping class group, that is, the cen-tralizer of �.There are several important representations and1-cocycles of �g. One is the fundamental linear rep-resentation or Sp-representation of Mg, whose tar-get is the Siegel modular group Sp(2g;Z ). Its ker-nel is the Torelli group Ig. The second is Meyer'sfunction 'g : �g ! 12g+1Z . This map is not a ho-momorphism, but the coboundary of 'g is calledMeyer's signature cocycle �g 2 Z2(Mg;Z ) [Meyer1973]. The third is the Jones representation on �g,which arises from a representation of the Hecke alge-bra corresponding to a rectangular Young diagram[Jones 1987]. It is known how to get an explicitformula of the Jones representation [Kazhdan andLusztig 1979; Wenzl 1988]. In the case g = 2 Joneshimself gave an explicit formula. We shall calculatean explicit representation in the case g = 3 in thesame way as Jones'. In fact, the Jones represen-tation �g is given by maps �g : �g ! fGLa(Z ) :=GL(a;Z [q1=a; q�1=a]), where a is an integer deter-mined by g and fGLa(Z ) is the set of a � a matri-ces with coe�cients in the Laurent polynomial ringZ [q1=a; q�1=a]. If g = 2; 3; 4 we get a = 5; 14; 42
c A K Peters, Ltd.

1058-6458/2000 $0.50 per page
Experimental Mathematics 9:3, page 383



384 Experimental Mathematics, Vol. 9 (2000), No. 3

respectively. Finally, any element of Mg is eitherperiodic, reducible, or pseudo-Anosov. We call thisclassi�cation the Thurston type [Thurston 1988].This paper gives, for the cases g = 2; 3, a table ofconjugacy classes of �g up to word length 4. Thetable contains the Sp-representation, Meyer's func-tion, the Jones representation, and the Thurstontype. We also calculate the table of some conjugacyclasses of Torelli group Ig.This paper is organized as follows. Section 2 in-troduces notations on the Sp-representation and theMeyer's function. Section 3 discusses the Jones rep-resentation. Section 4 presents some theorems ob-tained from the tables. Section 5 lists the conjugacyclasses.
2. PRELIMINARIESLet Mg be the mapping class group of �g, that is,the group of isotopy classes of orientation preservingdi�eomorphisms of �g. Let C1; C2; : : : ; C2g+1; D bethe simple closed curves on �g as follows:

c

cc c

c c
1

2

3

4 2g

2g+1

D

Let �1; �2; : : : ; �2g+1; � be the Dehn twists alongC1; C2; : : : ; C2g+1; D; they generate Mg [Lickorish1964; Humphries 1979]. The map� := �1�2 � � � �2g�22g+1�2g � � � �2�1satis�es �2 = 1 and is called the hyperelliptic invo-lution. The centralizer�g := f� 2Mg j �� = ��gof � is generated by �1; �2; : : : ; �2g+1: by [Birman andHilden 1973], we have�g=h�1; �2; : : : ; �2g+1 j�i�j=�j�i for ji� jj�2;�i�i+1�i=�i+1�i�i+1; �2g+2=1; �2=1; ��i=�i�i;where � = �1�2 � � � �2g+1. For g = 2, � = �5 andhence �2 =M2.For any � 2Mg, de�ne C(�) :Mg !Mg byC(�)(�) = ����1:
Proposition 2.1. Let �a;b := Qbi=a �i for 1 � a � b �2g + 1.

(1) For any a; b such that 1 � a < b � 2g + 1,
C(�a;b)(�i) = 8<: �i if i < a� 1,�i+1 if a � i < b,�i if b+ 1 < i.

(2) C(�2a;b)(�b) = �a.
(3) For any a; b such that 1 � a < b � 2g + 1, let�a;b :=Qb�ac=0 �a;b�c. Then

C(�a;b)(�i) = 8<: �i if i < a� 1,�a+b�i if a � i � b,�i if b+ 1 < i.
(4) For any �; � 2Mg, we have C(�)�C(�) = C(��),C(�)�1 = C(��1), and C(�)(��1) = (C(�)(�))�1.
(5) For any t1; t2; : : : ; t2g+1 2 Z and s 2 S2g+1 (thesymmetric group of degree 2g + 1), we have�t11 �t22 � � � �t2g+12g+1 � �ts(1)s(1) �ts(2)s(2) � � � �ts(2g+1)s(2g+1) ;where � means conjugacy in Mg.
Proof. Parts (1), (2), (3) and (5) follow via straight-forward computations from the relations of Birmanand Hilden. Part (4) is trivial. �Because � 2 Mg is an isotopy class of homeomor-phisms on �g, � naturally induces a homomorphism�� : H1(�g;Z )! H1(�g;Z ):Because rankH1 = 2g, we have �� 2 M2g(Z ). Itis known that �� is contained in the Siegel modulargroupSp(2g;Z ) := fX 2M2g(Z ) j tXJX = Jg:Here J = � 0 Eg�Eg 0 �for Eg the g � g identity matrix. The map � 7! ��is a homomorphismSp :Mg ! Sp(2g;Z ) : � 7! ��;called the Sp-representation.For �; � 2Mg, let A = Sp(�), B = Sp(�). De�nea real vector spaceVA;B = f(x; y) 2 R 2g � R 2g j(E2g �A�1)x+ (E2g �B)y = 0g:Let  A;B is a quadratic form on VA;B de�ned by A;B((x1; y1); (x2; y2)) := t(x1 + y1)J(E2g �B)y2
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Then  A;B is a symmetric form; we de�ne the sig-nature cocycle �g by�g(�; �) := sgn A;B:
Lemma 2.2. (1) �g 2 Z2(Mg;Z ). That is , for all�; �;  2Mg, we have�g(�; )� �g(��; ) + �g(�; �)� �g(�; �) = 0:
(2) �g(�; 1) = �g(�; ��1) = 0.
(3) �g(�; �) = �g(�; �).
(4) �g(��1; ��1) = ��g(�; �).
(5) �g(��1; ��1) = �g(�; �).This follows easily from the de�nition of �g.We have (2g + 1)�g 2 B2(�g;Z ) [Endo 2000].Therefore there is a function 'g : �g ! 12g+1Z sat-isfying �'g = �gj�g:That is, for any A;B 2 �g,'g(B)� 'g(AB) + 'g(A) = �g(A;B):This 'g is called Meyer's function of genus g.
Lemma 2.3. Let �; � 2 �g.
(1) 'g(1) = 0.
(2) 'g(��1) = �'g(�).
(3) 'g(����1) = 'g(�)The proof is straightforward from Lemma 2.2.The next lemma gives the explicit value of Meyer'sfunction.
Lemma 2.4. (1) 'g(�i) = (g + 1)=(2g + 1).
(2) 'g(�i1 � � � �ir) = r(g + 1)2g + 1 �r�1Xj=1 �g(�i1 � � � �ij ; �ij+1).For the proof of (1), see [Endo 2000]. Part (2) fol-lows easily from (1).
3. THE JONES REPRESENTATIONLetH(q; n) be the Hecke algebra of type An�1. Thatis, H(q; n) is an algebra over Z [q; q�1] generated byg1; g2; : : : ; gn�1 with relations (gi � q)(gi + 1) = 0for i = 1; : : : ; n � 1, gigi+1gi = gi+1gigi+1 for i =1; : : : ; n � 2, and gigj = gjgi for ji � jj � 2. Jones[1987] showed that, if we regard q as a complexnumber close to 1, the irreducible representationsof H(q; n) are in one-to-one correspondence with

Young diagrams. He also showed that if we ad-just the representation so that �(g1g2 � � � gn�1)n =1, then � is a representation of �g if and only ifn = 2g + 2 and the Young diagram is rectangular.Therefore such a representation of �g is called Jonesrepresentation and is denoted by �g. Jones represen-tations are in one-to-one correspondence with rect-angular Young diagrams of size 2g + 2.In this section we shall obtain Jones representa-tion explicitly using the Kazhdan{Lusztig formalismof W-graphs in case g = 2; 3. Kazhdan and Lusztig[1979] introduced W-graphs that allow us to get arepresentation of H(q; n). But, as Jones points out,a simple way to go from a Young diagram to a W-graph seems to be lacking in [Kazhdan and Lusztig1979]. Ochiai and Kako [1995] wrote software tolist up all of irreducible representations of H(q; n).Using this software one can get the complete corre-spondence between Young diagrams and W-graphs,and in particular the W-graphs corresponding to2� 3 and 2� 4 rectangular Young diagrams:
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Let fx1; : : : ; xag be vertices of the W-graphs. Weassign a subset of f1; 2; : : : ; 2g + 1g to each vertex.Let Xi be the set assigned to xi.If two vertices xj and xk are connected by anedge, we assign two Laurent polynomials �(j; k) and�(k; j) to the edge.Let V be a vector space over Z [q; q�1] spannedby fx1; : : : ; xag, and de�ne nondegenerate matrices�g(�i) : V ! V by�g(�i)(xj) = � qxj if i 2 Xj ,�xj +Pk:(�) �(j; k)xk if i 62 Xj ,where k : (�) means that there is an edge xjxk andthat i 2 Xk.Kazhdan and Lusztig [1979] give the values of�(j; k), but we shall recompute them. This is nothard to do if we use the relations among �i's. Firstwe obtain �(j; k)�(k; j) = q: (3–1)To illustrate this, take g = 2, j = 2, k = 5. Then�2(�1)�2(�2)�2(�1)(x5) = �1� �(2; 5)�(5; 2)�x5+ �(5; 2)��2q + �(5; 2)�(2; 5)�x2;�2(�2)�2(�1)�2(�2)(x5) = ��q2 + q�(5; 2)�(2; 5)�x5� q�(5; 2)x2:Thus �(2; 5)�(5; 2) = q.Next, if fxi; xj ; xk; xlg is a simple closed path oflength 4 on the W-graph, then�(i; j)�(j; k) = �(i; l)�(l; k): (3–2)Again as an illustration, take g=2 and (i; j; k; l)=(1; 2; 5; 4). Then�2(�2)�2(�4)(x1) = x1 � �(1; 4)x4 � �(1; 2)x2+ �(1; 2)�(2; 5)x5;�2(�4)�2(�2)(x1) = x1 � �(1; 4)x4 � �(1; 2)x2+ �(1; 4)�(4; 5)x5:Hence �(1; 2)�(2; 5) = �(1; 4)�(4; 5).It is easy to check that for any �(j; k) we have(�g(�i)� qEa)(�g(�i) +Ea) = 0for any i. We cannot determine �(j; k) uniquely.But any choice must allow us to get the same rep-resentation. For example, it is easy to understandthe following assignment. In the case g = 2, letA = fx1; x3g, and B = fx2; x4; x5g. We observethat the W-graph is a (complete) dipartite graph.

Using this feature, de�ne �(j; k) by�(j; k) = � q if xj 2 A; xk 2 B,1 if xj 2 B; xk 2 A.Jones [1987] obtains matrices of �2(�i) in this way.In the same fashion, in the case g = 3, letA = fx1; x8; x9; x10; x11; x12; x13g;B = fx2; x3; x4; x5; x6; x7; x14g:De�ne �(j; k) as above. See formulas for �3 in Sec-tion 5C.
4. THEOREMS

Theorem 4.1. For any � 2Mg,det(yE2g � Sp(�)) = det(yE2g � Sp(��1)):
Proof. For � 2Mg, we have J Sp(�)J�1 = t Sp(��1).Thereforedet(yE2g � Sp(�)) = det(yE2g � t Sp(��1))= det(yE2g � Sp(��1)): �The following corollary is equivalent to this theorem.
Corollary 4.2. For � 2 Mg, suppose that the charac-teristic function of Sp(�) is given by

det(yE2g � Sp(�)) = 2gXi=0 siyi:Then si = s2g�i.We now show that the characteristic function of theJones representation also has a symmetry as that ofthe Sp-representation.
Theorem 4.3. Let g = 2, 3 or 4. For any � 2 �g, ifJ(�) is given by J(�)(y; q) := det(yEa��g(�)), thenJ(�)(y; q) = J(��1)(y; q�1);where a = a(g) is the size of the Jones representa-tion of genus g.
Proof. De�ne ��g : �g ! fGLa(Z ) by��g(�) := t(�g(�))�1:Here X 7! �X : fGLa(Z ) ! fGLa(Z ) is an automor-phism induced from a map q 7! q�1. Clearly ��g isan irreducible representation of �g. In fact, ��g is arepresentation because��g(��) = t(�g(��))�1= t(�g(�))�1t(�g(�))�1 = ��g(�)��g(�):
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Irreducibility can be shown easily. Jones [1987] hasshown that the simple H(q; n) modules are in one-to-one correspondence with Young diagrams (if q isclose to 1), and that it de�nes a representation of�g if and only if the Young diagram is rectangu-lar. It follows that �g and ��g are the same repre-sentation. That is, there is a nonsingular matrixP 2 fGLa(Z ) such that P has an inverse matrix P�1with det(P )P�1 2 fGLa(Z ), and P�g(�)P�1 = ��g(�)for any �. ThereforeJ(�)(y; q)=det(yEa��g(�))=det(yEa���(�))=det(yEa��g(�)�1)=J(��1)(y; q�1): �In the case g = 2, we can get P explicitly. It iseasily shown that such P is determined uniquely upto constant multiplication and equals0BBBB@
(q+1)2 �q(q+1) 2q �q(q+1) �q(q+1)�q�1 q2+q+1 �q�1 q q2q �q(q+1) (q+1)2 �q(q+1) �q(q+1)�q�1 q �q�1 q2+q+1 q�q�1 q �q�1 q q2+q+1

1CCCCA:
Remark. The target space of the Sp-representation isthe Siegel modular group Sp(2g;Z ). This allows usto show that the target of the Jones representationis contained in an extension of the Siegel modulargroup. That is, letSp(q; g) := fA 2 fGLa(Z ) j tAPA = Pg:It is easy to show that Theorem 4.3 and the followingcorollary are equivalent. Remark that det(�g(�i)) =�1 for g = 2; 3. See the formulas of �g in [Jones1987] and Section 5C.
Corollary 4.4. Let g = 2; 3. For � 2 �g, suppose thatthe characteristic function of �g(�) is given bydet(yEa � �g(�)) = aXi=0 Ji(q)yi:Here a = a(g) is the size of the Jones representationand Ji(q) is a Laurent polynomial of q1=a. ThenJi(q) = (�1)a"(�)Ja�i(q�1);where "(�) is the parity of the word length of �.There is a relationship between the Jones represen-tation and Meyer's function:
Theorem 4.5. If g = 2,q�'g(�)�g(�) 2 GL(a;Z [q; q�1]):

Proof. For any A;B 2 �g, we have 'g(B)�'g(AB)+'g(A) = �g(A;B) by de�nition. Therefore 'g mod.Z is a homomorphism. It follows that it is su�cientto show Theorem 4.5 for generators �i. We do it bya straightforward calculation in the case g = 2. �
Remark. For higher genus we don't have a similartheorem. This theorem implies that the abelianiza-tion of �2 contains Z =5Z . (If fact, �abel2 = Z =10Z .)Therefore Theorem 4.5 asserts nothing new. But itremains an open problem whether or not Meyer'sfunction is wholly contained in the Jones represen-tation.We now consider a modi�ed characteristic functionof the Jones representation. Suppose g = 2 and set~J(�)(y; q) := det(yq'g(�)Ea � �g(�)) 2 Z [y; q; q�1]:
Corollary 4.6. ~J(�)(y; q) = ~J(��1)(y; q�1).This follows from Lemma 4.4 and Lemma 2.3(2).Finally, let inv : �g ! �g be a map de�ned byinv(�i1�i2 � � � �in) := �in � � � �i2�i1 :This map is well de�ned because Birman{Hilden re-lations of �g are invariant under inv. (Note that � =�1 � � � �2g+1 is conjugate to �0 = inv(�) via C(�1;2g+1).See Proposition 2.1(3).)
Theorem 4.7. If g = 2; 3; 4, thenJ(�)(y; q) = J(inv(�))(y; q)for any � 2 �g.
Proof. De�ne �̂g : �g ! fMa(Z ) by�̂g(�) := t(�g(inv(�))):It is easy to show that �̂g is also a representation of�g and H(q; 2g + 1), and it is irreducible. We canconclude that J(�) = J(inv(�)) in the same way asthe proof of Theorem 4.3. �
Remark. It is an open problem whether the kernelof the Jones representation is generated by only thehyperelliptic involution �. Using the preceding the-orem, we cannot answer this question straightfor-ward but we can have an evidence such that thereare at least two conjugacy classes of �g such that
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they cannot distinguish by J(�). For example, g = 2and let �6 = (�1�2)6;�1 = �6�3��12 �23��16 ��23 �2��13 ;�2 = �6�23��12 �3��16 ��13 �2��23 :Then we can check that J(�1) = J(�2) but �1 and�2 are not conjugate in �g, becausefA 2 fGL5(Z ) j A�1 = �2Ag \ Sp(q; 2) = ?:
5. TABLES

5A. Conjugacy Classes for g = 2Table 1 gives the word expression, Meyer's function,Sp-representation, and modi�ed Jones representa-tion for all conjugacy classes up to word length 4. Inthe �rst column we have elements of �2. As an ex-ample of how to read the word expression, f1;�2; 3gmeans �1��12 �3.The characteristic function I(�) of the Sp-repre-sentation is de�ned byI(�) = det(zE4 � Sp(�))for � 2 �2 =M2. It is easy to show thatI(�) = y4 + i1(�)y3 + i2(�)y2 + i1(�)y + 1:We have i(�) in our table.

The characteristic function J(�) of the Jones rep-resentation �2 is de�ned byJ(�) = det(yE5 � �2(�))for � 2 �2 = M2. Here �2 was already given byJones [1987]. From Corollary 4.4,J(�) = y5 + "j1(q)y4 + j2(q)y3+ "j2(q�1)y2 + j1(q�1)y + ";where " = 1 if the length of the word is even and" = �1 if the length of the word is odd. In the table,n(b0; b1; b2; : : :) means qn(b0+b1q+b2q2+� � �). In thefourth column, we have the Thurston type of eachconjugacy classes. We can get the invariant traintrack (and hence Thurston type) for all of elementsof Mg using the algorithm from [1992].In the table we omit the data for inverses. Forexample, if we have the data of �31 we omit those of��31 . The data for inverse elements are obtained viathe formulas '2(��1) = �'2(�);i1(��1) = i1(�);i2(��1) = i2(�);j1(��1)(q) = j1(�)(q�1);j2(��1)(q) = j2(�)(q�1):� '2 i1 i2 type j1(q) j2(q)f1g 3=5 �4 6 reducible �2=5(�3; 2) �4=5(3;�6; 1)f1; 1g 1=5 �4 6 reducible �4=5(�3; 0;�2) �8=5(3; 0; 6; 0; 1)f1; 2g 6=5 �3 4 reducible �4=5(�1; 2) �3=5(�2; 3)f1;�2g 0 �5 8 reducible �1(2;�3; 2) �2(1;�4; 7;�4; 1)f1; 3g 6=5 �4 6 reducible �4=5(�2; 2;�1) �8=5(1;�4; 3;�2)f1;�3g 0 �4 6 reducible �1(1;�3; 1) �1(�3; 4;�3)f1; 1; 1g �1=5 �4 6 reducible �6=5(�3; 0; 0; 2) �12=5(3; 0; 0;�6; 0; 0; 1)f1; 1; 2g 4=5 �2 2 reducible �6=5(�1) 3=5(�2)f1; 1;�2g �2=5 �6 10 reducible �7=5(2;�3; 2;�2) �14=5(1;�4; 5;�8; 5;�2; 1)f1; 1; 3g 4=5 �4 6 reducible �6=5(�2; 1;�1; 1) �12=5(1;�2; 2;�3; 1;�1)f1; 1;�3g �2=5 �4 6 reducible �7=5(1;�2; 1;�1) �9=5(�2; 2;�3; 2;�1)f1; 2; 3g 9=5 �2 2 reducible �1=5(1) �2=5(1;�1)f1; 2;�3g 3=5 �4 6 reducible �7=5(1;�2; 2) �9=5(�1; 3;�4; 2)f1; 2; 4g 9=5 �3 4 reducible �6=5(�1; 1;�1) �7=5(�1; 2;�1; 1)f1; 2;�4g 3=5 �3 4 reducible �2=5(�2; 1) �4=5(2;�2; 1)f1;�2; 3g 3=5 �6 10 reducible �7=5(2;�3; 3;�1) �14=5(1;�3; 7;�8; 5;�2)
TABLE 1. Word expression, Meyer's function, Sp-representation, and modi�ed Jones representation for conjugacyclasses up to word length 4, when g = 2. See Section 5A.
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� '2 i1 i2 type j1(q) j2(q)f1;�2; 4g 3=5 �5 8 reducible �7=5(1;�3; 2;�1) �9=5(�2; 5;�5; 4;�1)f1; 3; 5g 4=5 �4 6 reducible �6=5(�1; 3; 0; 1) �7=5(�3; 3;�1; 3)f1; 3;�5g �2=5 �4 6 reducible �7=5(1;�1; 3) �9=5(�1; 3;�3; 3)f1; 1; 1; 1g �3=5 �4 6 reducible �8=5(�3; 0; 0; 0;�2) �16=5(3; 0; 0; 0; 6; 0; 0; 0; 1)f1; 1; 1; 2g 2=5 �1 0 reducible �8=5(�1; 0; 2) �6=5(�2; 0; 3)f1; 1; 1;�2g �4=5 �7 12 reducible �9=5(2;�3; 2;�2; 2) �18=5(1;�4; 5;�6; 9;�6; 3;�2; 1)f1; 1; 1; 3g 2=5 �4 6 reducible �8=5(�2; 1; 0; 1;�1) �16=5(1;�2; 0;�2; 3;�1; 0;�1)f1; 1; 1;�3g �4=5 �4 6 reducible �9=5(1;�2; 0;�1; 1) �13=5(�2; 1;�1; 3;�2; 0;�1)f1; 1; 2; 2g 2=5 0 �2 reducible �8=5(�1;�2; 0;�2) �11=5(2; 1; 2; 4; 0; 1)f1; 1; 2; 3g 7=5 �1 0 reducible 2=5(1) 4=5(1)f1; 1; 2;�3g 1=5 �3 4 reducible �9=5(1;�1; 1) �8=5(1;�1; 2;�1)f1; 1; 2; 4g 7=5 �2 2 reducible �8=5(�1) �1=5(�1; 0;�1)f1; 1; 2;�4g 1=5 �2 2 reducible �4=5(�1) �3=5(�1; 0;�1)f1; 1;�2;�2g 0 �8 14 reducible �2(�2; 2;�5; 2;�2) �4(1;�2; 7;�8; 14;�8; 7;�2; 1)f1; 1;�2; 3g 1=5 �7 12 reducible �9=5(2;�3; 3;�2; 1) �18=5(1;�3; 6;�8; 9;�6; 3;�1)f1; 1;�2;�3g �1 �5 8 reducible �1(2;�2; 2;�1) �2(2;�3; 5;�4; 2;�1)f1; 1;�2; 4g 1=5 �6 10 reducible �9=5(1;�3; 2;�2; 1) �13=5(�2; 4;�6; 6;�5; 2;�1)f1; 1;�2;�4g �1 �6 10 reducible �2(�1; 2;�3; 2;�1) �3(�1; 3;�6; 6;�6; 3;�1)f1; 1; 3; 3g 2=5 �4 6 reducible �8=5(�2; 0;�2; 0;�1) �16=5(1; 0; 4; 0; 3; 0; 2)f1; 1; 3; 4g 7=5 �3 4 reducible �8=5(�1; 1; 0; 1) �11=5(�1; 1;�1; 1; 0; 1)f1; 1; 3;�4g 1=5 �5 8 reducible �9=5(1;�2; 2;�1; 1) �13=5(�1; 3;�4; 4;�3; 2)f1; 1; 3; 5g 2=5 �4 6 reducible �8=5(�1; 2;�1; 0;�1) �11=5(�2; 2;�2; 1;�2; 1)f1; 1; 3;�5g �4=5 �4 6 reducible �9=5(1;�1; 1;�2) �13=5(�1; 1;�3; 2;�2; 1)f1; 1;�3;�3g 0 �4 6 reducible �2(�1; 0;�3; 0;�1) �2(3; 0; 4; 0; 3)f1; 1;�3;�4g �1 �3 4 reducible �1(1;�1; 1) �2(1;�1; 1;�1; 1)f1; 1;�3;�5g 0 �4 6 reducible �1(2;�2; 0;�1) �2(1;�4; 1;�2; 2)f1; 2; 2; 3g 7=5 0 �2 reducible �3=5(�1; 1;�1) �6=5(�1;�1; 1;�1)f1; 2; 2;�3g 1=5 �4 6 reducible �9=5(1;�2; 1;�1) �13=5(�1; 1;�3; 3;�2)f1; 2; 3; 4g 12=5 �1 1 period 5 0(0) 0(0)f1; 2; 3;�4g 6=5 �3 3 pseudo-An. �4=5(�1; 1) �8=5(1;�2; 2;�1)f1; 2; 3; 5g 7=5 �2 2 reducible �3=5(1) �6=5(1; 0; 0;�1)f1; 2; 3;�5g 1=5 �2 2 reducible 1=5(1) �3=5(�1; 1)f1; 2;�3; 4g 6=5 �5 7 pseudo-An. �9=5(1;�2; 2;�1) �13=5(�1; 3;�5; 5;�3; 1)f1; 2;�3;�4g 0 �3 5 pseudo-An. �1(1;�2; 1) �1(�1; 2;�1)f1; 2;�3; 5g 1=5 �4 6 reducible �9=5(1;�1; 2;�1) �8=5(2;�3; 3;�2)f1; 2;�3;�5g 1 �4 6 reducible �1(2;�2; 1) �2(1;�3; 3;�2; 1)f1; 2; 4; 5g 12=5 �2 3 reducible �8=5(�1; 0;�1) �6=5(1)f1; 2; 4;�5g 6=5 �4 5 reducible �4=5(�2; 1;�1) �8=5(2;�3; 3;�2; 1)f1; 2;�4;�5g 0 �2 3 period 3 0(�2) 0(1)f1;�2; 1;�2g 0 �9 16 reducible �2(�2; 4;�3; 4;�2) �4(1;�4; 8;�12; 15;�12; 8;�4; 1)f1;�2;�2; 3g 1 �8 14 reducible �2(�2; 3;�4; 3;�1) �4(1;�3; 6;�11; 12;�10; 5;�2)f1;�2; 3;�2g 1 �9 16 reducible �2(�2; 4;�4; 4;�1) �4(1;�4; 8;�14; 16;�12; 8;�2)f1;�2; 3;�4g 0 �7 13 pseudo-An. �2(�1; 3;�4; 3;�1) �3(�1; 4;�8; 10;�8; 4;�1)f1;�2; 3; 5g 1=5 �6 10 reducible �9=5(1;�3; 3;�1; 1) �13=5(�1; 5;�7; 6;�5; 2)f1;�2; 3;�5g �1 �6 10 reducible �2(�1; 2;�3; 3) �3(�1; 3;�6; 7;�6; 3)f1;�2;�3; 4g 0 �5 9 pseudo-An. �1(2;�3; 2;�1) �2(1;�4; 5;�4; 2)f1;�2; 4;�5g 0 �6 11 reducible �2(�1; 2;�4; 2;�1) �2(3;�6; 7;�6; 3)
TABLE 1 (continued)
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5B. The Torelli GroupThe Torelli group Ig � Mg is the kernel of the Sp-homomorphism. When g = 2, it is generated byDehn twists of all separating simple closed curves:I2 = hC(�)�6 j � 2Mgi;where �6 = (�1�2)6 is the Dehn twist of a standardseparating simple closed curve D0 as in the �gure.
D0

It is known that I2 is in�nitely generated. The fol-lowing relations on �6 hold:
Lemma 5.1. (1) �6 = (�4�5)6.
(2) C(�1;5)(�6) = �6, C(�3)(�6) = �6.
(3) �i�6 = �6�i for i = 1; 2; 4; 5.
Proof. From the Birman{Hilden relations,���11 ��12 ��13 ��14 ��15 = �1�2�3�4�5;�3(��11 ��12 ��13 ��14 ��15 )3(�1�2�3�4�5)3 = 1;(�1�2)3(��14 ��15 )3 = �;(�1�2)6 = (�5�4)6 = (�4�5)6:Next, from Lemma 2.1(1),(3),C(�1;5)(�1) = �5;C(�1;5)(�2) = �4; C(�3)(�1) = �4;C(�3)(�2) = �5:The conclusions follow. �There is exactly one conjugacy class of word length1 in the Torelli group I2, namely �6. Conjugacyclasses of word length 2 in I2 are given byD�(�) := ��6��1��16for any � 2 M2. Table 2 shows �6 and D�(�) for� with at most word length 4. From this table wesee that the characteristic function of the Jones rep-resentation cannot distinguish all conjugacy classesof M2. We also give some lemmas on D�(�), whichfollow easily from Lemma 5.1. As before, � meansconjugacy in Mg.
Lemma 5.2. (1) For any �, D�(��1;5) � D�(�1;5�) �D�(�).
(2) For any �, D�(��3) � D�(�3�) � D�(�).

(3) For any � and i = 1; 2; 4; 5,D�(��i) � D�(�i�) � D�(�):
(4) For any �, D+(��1) � D+(�) and D�(��1) �(D�(�))�1.We give some nontrivial relations. LetD�(b1; b2; : : :)denote D�(fb1; b2; : : :g).
Lemma 5.3. (1) D�(3; 2; 4; 3) � D�(�3;�2; 4; 3) �D�(�3).
(2) D�(3; 2; 2; 3) � D�(�3;�3).
(3) D�(3;2;4;�3)�D�(3;2;�4;3)�D�(3;�2;4;3)� D�(�3; 2; 4; 3).
Proof. (1) If �0 = �5�4�3�2�1 then D�(�) � D�(�03�).Using Lemma 5.1,D�(3; 2; 4; 3)� D�(�0�3�3�2�4�3)= D�(�1;�2;�3;�4;�5;�1;�2;�3;�4;�5;�1;�2;�3;�4;�5; 3; 2; 4; 3)= D�(�1;�2;�1;�2;�1;�2;�3;�2;�1;�4;�5)� D�(�3):Because ��0�2 = �3,D�(�3;�2; 4; 3)� D�(��0�2�3�2�4�3)= D�(1; 2; 3; 4; 5;�1;�2;�3;�4;�5;�1;�2;�3;�4;�5;�3;�2; 4; 3)= D�(1; 2;�1;�2;�1;�2;�3;�2; 1;�4;�5)� D�(�3):
(2) We haveC(�0�3)(�3) = C(�0�1�2)(�3)= f�1;�2;�3;�4;�5;�4;�3;�2;�1g:ThereforeD�(3; 2; 2; 3)� D�(C(�0�3)(�3�22�3))= D�(�1;�2;�3;�4;�5;�4;�3;�2;�1; 5;5;�1;�2;�3;�4;�5;�4;�3;�2;�1)= D�(�1;�2;�3;�3;�2;�1)� D�(�3;�3):
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� '2 i type j1(q)j2(q)f6g �4=5 �2 reducible �24=5(�1;0;0;0;0;0;�4)�18=5(4;0;0;0;0;0;6)D+(3) �8=5 �2 reducible �38=5(�1;2;�1;�2;2;�2;�1;2;�1;0;�3)�36=5(1;0;3;�6;3;6;�6;6;3;�6;3;0;3)D+(3; 3) �8=5 �2 reducible �53=5(�1;1;0;�4;6;�2;�5;8;�5;�2;6;�4;0;�2;�1)�41=5(3;�2;0;12;�18;6;15;�24;15;6;�18;12;0;0;3)D+(3;�2; 3) �8=5 �2 reducible �58=5(1;�3;3;2;�11;14;�4;�13;20;�13;�4;14;�11;2;0;�3;1)�46=5(�3;9;�8;�6;33;�42;12;39;�60;39;12;�42;33;�6;�6;9;�3)D+(3; 3; 3) �8=5 �2 reducible �58=5(1;�2;1;2;�7;8;�2;�8;12;�8;�2;8;�7;2;�2;�2;1)�46=5(�3;6;�2;�6;21;�24;6;24;�36;24;6;�24;21;�6;0;6;�3)D+(3;�2;�2; 3) �8=5 �2 reducible �63=5(�1;3;�5;2;7;�18;19;�3;�20;30;�20;�3;19;�18;7;�1;�5;3;�1)�51=5(3;�9;15;�5;�21;54;�57;9;60;�90;60;9;�57;54;�21;�3;15;�9;3)D+(3;�2; 3; 3) �8=5 �2 reducible �63=5(�1;4;�7;4;9;�25;27;�5;�28;42;�28;�5;27;�25;9;1;�7;4;�1)�51=5(3;�12;21;�11;�27;75;�81;15;84;�126;84;15;�81;75;�27;�9;21;�12;3)D+(3;�2; 4; 3) �8=5 �2 pseudo-An. �48=5(�1;4;�8;8;0;�12;16;�12;0;8;�8;4;�4)�36=5(4;�12;24;�24;0;36;�48;36;0;�24;24;�12;6)D+(3;�2;�4; 3) �8=5 �2 pseudo-An. �63=5(�1;4;�7;4;9;�25;27;�5;�28;42;�28;�5;27;�25;9;1;�7;4;�1)�51=5(3;�12;21;�11;�27;75;�81;15;84;�126;84;15;�81;75;�27;�9;21;�12;3)D+(3; 3;�2; 3) �8=5 �2 reducible �63=5(�1;4;�7;4;9;�25;27;�5;�28;42;�28;�5;27;�25;9;1;�7;4;�1)�51=5(3;�12;21;�11;�27;75;�81;15;84;�126;84;15;�81;75;�27;�9;21;�12;3)D+(3; 3; 3; 3) �8=5 �2 reducible �63=5(�1;2;�2;�1;5;�8;7;0;�9;12;�9;0;7;�8;5;�4;�2;2;�1)�51=5(3;�6;6;4;�15;24;�21;0;27;�36;27;0;�21;24;�15;6;6;�6;3)D�(3) 0 �2 reducible �6(�1;0;1;�2;1;2;�7;2;1;�2;1;0;�1)�6(3;0;�3;6;�3;�6;16;�6;�3;6;�3;0;3)D�(3; 3) 0 �2 reducible �7(1;�2;0;4;�6;2;5;�13;5;2;�6;4;0;�2;1)�7(�3;6;0;�12;18;�6;�15;34;�15;�6;18;�12;0;6;�3)D�(3;�2; 3) 0 �2 reducible �8(�1;3;�4;�2;11;�14;4;13;�25;13;4;�14;11;�2;�4;3;�1)�8(3;�9;12;6;�33;42;�12;�39;70;�39;�12;42;�33;6;12;�9;3)D�(3; 3; 3) 0 �2 reducible �8(�1;2;�2;�2;7;�8;2;8;�17;8;2;�8;7;�2;�2;2;�1)�8(3;�6;6;6;�21;24;�6;�24;46;�24;�6;24;�21;6;6;�6;3)D�(3;�2;�2; 3) 0 �2 reducible �9(1;�3;5;�3;�7;18;�19;3;20;�35;20;3;�19;18;�7;�3;5;�3;1)�9(�3;9;�15;9;21;�54;57;�9;�60;100;�60;�9;57;�54;21;9;�15;9;�3)D�(3;�2; 3; 3) 0 �2 reducible �9(1;�4;7;�5;�9;25;�27;5;28;�47;28;5;�27;25;�9;�5;7;�4;1)�9(�3;12;�21;15;27;�75;81;�15;�84;136;�84;�15;81;�75;27;15;�21;12;�3)D�(3;�2; 4; 3) 0 �2 pseudo-An. �5(�4;8;�8;0;12;�21;12;0;�8;8;�4)�5(12;�24;24;0;�36;58;�36;0;24;�24;12)D�(3;�2;�4; 3) 0 �2 pseudo-An. �9(1;�4;7;�5;�9;25;�27;5;28;�47;28;5;�27;25;�9;�5;7;�4;1)�9(�3;12;�21;15;27;�75;81;�15;�84;136;�84;�15;81;�75;27;15;�21;12;�3)D�(3; 3;�2; 3) 0 �2 reducible �9(1;�4;7;�5;�9;25;�27;5;28;�47;28;5;�27;25;�9;�5;7;�4;1)�9(�3;12;�21;15;27;�75;81;�15;�84;136;�84;�15;81;�75;27;15;�21;12;�3)D�(3; 3; 3; 3) 0 �2 reducible �9(1;�2;2;0;�5;8;�7;0;9;�17;9;0;�7;8;�5;0;2;�2;1)�9(�3;6;�6;0;15;�24;21;0;�27;46;�27;0;21;�24;15;0;�6;6;�3)
TABLE 2. Data for �6 and D�(�), for � of word length at most 4.

(3) We haveD�(3; 2; 4;�3) = D�(3; 2;�3; 3; 4;�3)= D�(�2; 3; 2;�4; 3; 4) � D�(3; 2;�4; 3);D�(3; 2;�4; 3) = D�(3;�4; 2; 3)� D�(C(�1;5)(f3;�4; 2; 3g)) = D�(3;�2; 4; 3);D�(3;�2; 4; 3) � D�(2; 3;�2; 4; 3;�4)= D�(�3; 2; 3;�3; 4; 3) = D�(�3; 2; 4; 3): �
Lemma 5.4. (1) D�(3;�2; 3; 3) 6� D�(3; 3;�2; 3).
(2) D�(3;�2; 3; 3) 6� D�(3;�2;�4; 3).
(3) D�(3; 3;�2; 3) 6� D�(3;�2;�4; 3).

Proof. (1) Let�1 = D+(3;�2; 3; 3); �2 = D+(3; 3;�2; 3):A short calculation shows that the setfA 2 fGL5(Z ) j A�1 = �2Ag \ Sp(q; 2)is empty. Thus �1 and �2 are not conjugate.
(2), (3) Using the second author's software (see sec-tion on Electronic Availability at the end of this pa-per), we check that the stretch factors of the invari-ant train tracks of D+(3;�2; 3; 3), D+(3;�2;�4; 3),D�(3; �2; 3; 3), and D�(3;�2; �4; 3) are approxi-mately 398, 254, 402, and 258, respectively. Since
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the stretch factor is an invariant of conjugation, noneof these D's can be conjugate. �
5C. Conjugacy Classes for g = 3Finally we discuss the Jones representation in thecase g = 3. We consider a 2 � 4 rectangular Youngdiagram, obtaining the W-graph shown on page 385,bottom right. Moreover �3(�1) equals q�5=14 times0BBBBBBBBBBBBBBBBBBBBBBB@

q 0 0 0 0 0 0 0 0 0 0 0 0 0q �1 0 0 0 0 0 0 0 0 0 0 0 00 0 q 0 0 0 0 0 0 0 0 0 0 0q 0 0 �1 0 0 0 0 0 0 0 0 0 00 0 0 0 q 0 0 0 0 0 0 0 0 00 0 0 0 0 q 0 0 0 0 0 0 0 0q 0 0 0 0 0 �1 0 0 0 0 0 0 00 0 0 0 0 1 0 �1 0 0 0 0 0 00 0 0 0 1 0 0 0 �1 0 0 0 0 00 0 0 0 0 0 0 0 0 q 0 0 0 00 0 1 0 0 0 0 0 0 0 �1 0 0 00 0 0 0 1 0 0 0 0 0 0 �1 0 00 0 0 0 0 1 0 0 0 0 0 0 �1 00 0 0 0 0 0 0 0 0 q 0 0 0 �1

1CCCCCCCCCCCCCCCCCCCCCCCA
and �3(�1�2�3�4�5�6�7) equals0BBBBBBBBBBBBBBBBBBBBBB@

0 0 0 0 0 0 0 0 0 0 0 0 0 q20 0 0 0 0 0 0 0 0 0 0 0 q1 00 0 0 0 0 0 0 0 0 0 0 q1 0 00 0 0 0 0 0 0 0 q1 0 0 0 0 00 0 0 0 0 0 0 q1 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 q1 0 0 00 0 0 0 0 0 0 0 0 q1 0 0 0 00 0 0 0 0 0 q2 0 0 0 0 0 0 00 0 0 0 0 q2 0 0 0 0 0 0 0 00 0 0 q2 0 0 0 0 0 0 0 0 0 00 0 0 0 q2 0 0 0 0 0 0 0 0 00 q2 0 0 0 0 0 0 0 0 0 0 0 00 0 q2 0 0 0 0 0 0 0 0 0 0 0q1 0 0 0 0 0 0 0 0 0 0 0 0 0

1CCCCCCCCCCCCCCCCCCCCCCA
;

where we have put q1 = �q1=2 and q2 = �q�1=2.Table 3 shows the results obtained.
ELECTRONIC AVAILABILITYThe software used to compute the tables given inthis paper is available at http://www.is.titech.ac.jp/~takasawa/MCG/index.html. Software implement-ing the train track algorithm can be found at thesame address.
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� '3(�) I(�) J(�)(q)f1g 2=7 (�1+y)6 �(t9�y)5(1+t5y)9t�45f1; 1g 1=7 (�1+y)6 �(t18�y)5(�1+t10y)9t�90f1; 2g 8=7 (�1+y)4(1�y+y2) (�1+t10y)4(t8+t4y+y2)5t�40f1;�2g 0 (�1+y)4(1�y+y2) �(1+y)4(�t14+y�t14y+t28y�t14y2)5t�70f1; 3g 8=7 (�1+y)6 (t18�y)2(t4+y)6(�1+t10y)6t�60f1;�3g 0 (�1+y)6 (t14�y)3(1+y)8(�1+t14y)3t�42f1; 1; 1g �2=7 (�1+y)6 �(t27�y)5(1+t15y)9t�135f1; 1; 2g 5=7 (�1+y)4(1+y2) �(t6�y)5(t6+y)5(1+t15y)4t�60f1; 1;�2g �3=7 (�1+y)4(1�4y+y2) �(�1+t5y)4(t23�y+t14y�t28y+t42y�t19y2)5t�115f1; 1; 3g 5=7 (�1+y)6 (t27�y)2(t13+y)3(�1+ty)3(1+t15y)6t�93f1; 1;�3g �3=7 (�1+y)6 �(t23�y)3(t9+y)2(�1+t5y)6(1+t19y)3t�87f1; 2; 3g 12=7 (�1+y)4(1+y2) (t6�y)2(t6+y)2(�1+ty)3(1+t15y)(1+t2y2)3t�24f1; 2;�3g 4=7 (�1+y)6 (t9+y)2(�1+t5y)3� (t18+t9y�t23y+t37y+y2�t14y2+t28y2+t19y3)3t�72f1; 2; 4g 12=7 (�1+y)4(1�y+y2) (�1+ty)(1+t15y)3(t26+t13y+y2)2(1�ty+t2y2)3t�52f1; 2;�4g 4=7 (�1+y)4(1�y+y2) (1+t5y)3(�1+t19y)(t18�t9y+y2)3(1+t5y+t10y2)2t�54f1;�2; 3g 4=7 (�1+y)4(1�4y+y2) (t9+y)3(�1+t5y)(t23�y+t14y�t28y+t42y�t19y2)2� (t9+y�2t14y+t28y+t19y2)3t�100f1;�2; 4g 4=7 (�1+y)4(1�3y+y2) (t9+y)(�1+t5y)3(�t23+y�t14y+t28y�t5y2)2� (t9+y�t14y+t28y+t19y2)3t�82f1; 3; 5g 12=7 (�1+y)6 (t27�y)(t13+y)3(�1+ty)6(1+t15y)4t�66f1; 3;�5g 4=7 (�1+y)6 �(t23�y)(t9+y)5(�1+t5y)6(1+t19y)2t�68f1; 1; 1; 1g �5=7 (�1+y)6 �(t36�y)5(�1+t20y)9t�180f1; 1; 1; 2g 2=7 (�1+y)4(1+y+y2) (�1+t20y)4(t16+t8y+y2)5t�80f1; 1; 1;�2g �6=7 (�1+y)4(1�5y+y2) �(1+t10y)4(�t32+y�t14y+t28y�t42y+t56y�t24y2)5t�160f1; 1; 1; 3g 2=7 (�1+y)6 (t36�y)2(t22+y)3(1+t6y)3(�1+t20y)6t�138f1; 1; 1;�3g �6=7 (�1+y)6 �(t32�y)3(t18+y)2(1+t10y)6(�1+t24y)3t�132f1; 1; 2; 2g 2=7 (�1+y)4(1+y)2 �(t22�y)5(�1+t6y)5(�1+t20y)4t�110f1; 1; 2; 3g 9=7 (�1+y)4(1+y+y2) (�1+t20y)(t16+t8y+y2)2(�1+t4y3)3t�32f1; 1; 2;�3g 1=7 (�1+y)4(1�y+y2) �(1+t10y)(t8�t4y+y2)2(�t22�t32y+t46y+y2�t14y2�t24y3)3t�82f1; 1; 2; 4g 9=7 (�1+y)4(1+y2) �(t�y)3(t15�y)2(t+y)3(t15+y)2(1+t6y)(�1+t20y)3t�66f1; 1; 2;�4g 1=7 (�1+y)4(1+y2) �(t11�y)3(t11+y)3(�1+t3y)2(1+t3y)2(�1+t10y)3(1+t24y)t�66f1; 1;�2;�2g 0 (�1+y)4(1�6y+y2) �(�1+y)4(�t28+y�t14y+2t28y�t42y+t56y�t28y2)5t�140f1; 1;�2; 3g 1=7 (�1+y)4(1�5y+y2) �(1+t10y)(�t32+y�t14y+t28y�t42y+t56y�t24y2)2� (�t22�t4y+2t18y�2t32y+t46y+y2�2t14y2+2t28y2�t42y2�t24y3)3t�130
TABLE 3. Data for the case g = 3: Meyer's function '3 and the polynomials I(�) = det(yE6 � Sp(�)) andJ(�) = det(yE14 � �3(�)). We use t := q1=14 for simplicity. The Thurston type is reducible in every case.
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� '3(�) I(�) J(�)(q)f1; 1;�2;�3g �1 (�1+y)4(1�3y+y2) �(�1+y)� (t14+y�t14y+t28y+t14y2)2�(t28�y+t14y�t28y+t42y�t14y2+t28y2�t42y2+t56y2�t28y3)3t�112f1; 1;�2; 4g 1=7 (�1+y)4(1�4y+y2) �(t4�y)(1+t10y)3(t32�y+t14y�t28y+t42y�t10y2)2� (�t18�y+t14y�t28y+t42y+t24y2)3t�122f1; 1;�2;�4g �1 (�1+y)4(1�4y+y2) (1+y)3(�1+t14y)(�t28�y+t14y�t28y+t42y+t14y2)3� (t14�y+t14y�t28y+t42y�t28y2)2t�112f1; 1; 3; 3g 2=7 (�1+y)6 (t8�y)6(t36�y)2(�1+t20y)6t�120f1; 1; 3; 4g 9=7 (�1+y)4(1�y+y2) �(t8�y)(�1+t20y)3(t44+t22y+y2)2(1+t6y+t12y2)3t�96f1; 1; 3;�4g 1=7 (�1+y)4(1�3y+y2) �(t18�y)(�1+t10y)3(t36+t4y�t18y+t32y+y2)2� (t4+y�t14y+t28y+t24y2)3t�102f1; 1; 3; 5g 9=7 (�1+y)6 (t8�y)3(t36�y)(t22+y)2(1+t6y)4(�1+t20y)4t�104f1; 1; 3;�5g 1=7 (�1+y)6 (t4�y)3(t32�y)(t18+y)3(1+t10y)5(�1+t24y)2t�98f1; 1;�3;�3g 0 (�1+y)6 �(t28�y)3(�1+y)8(�1+t28y)3t�84f1; 1;�3;�4g �1 (�1+y)4(1�y+y2) (1+y)3(t28+y)(t28�t14y+y2)2(1�t14y+t28y2)3t�84f1; 1;�3;�5g �1 (�1+y)6 (t28�y)2(�1+y)5(t14+y)2(1+t14y)4(�1+t28y)t�84f1; 2; 2; 3g 9=7 (�1+y)4(1+y)2 (t22�y)2(t8+y)3(�1+t6y)5(1+t6y)3(�1+t20y)t�68f1; 2; 2;�3g 1=7 (�1+y)6 (t18+y)2(1+t10y)3� (�t22+t18y�t32y+t46y+y2�t14y2+t28y2�t24y3)3t�102f1; 2; 3; 4g 16=7 (�1+y)2�(1�y+y2�y3+y4) (1+t6y+t12y2+t18y3+t24y4)(t12�y5)2t�24
f1; 2; 3;�4g 8=7 (�1+y)2�(1�3y+3y2�3y3+y4) (t12+t8y�t22y+t36y+t4y2�t18y2+t32y2+y3�t14y3+t28y3+t24y4)� (t26+t22y�t36y�t4y2+2t18y2�2t32y2+t46y2�y3+2t14y3�2t28y3+t42y3+t10y4�t24y4�t20y5)2t�64f1; 2; 3; 5g 16=7 (�1+y)4(1+y2) �(t�y)(t8�y)(t15�y)(t+y)(t15+y)(1+t6y)2(�1+t20y)(t16+y2)� (1+t12y2)2t�56f1; 2; 3;�5g 8=7 (�1+y)4(1+y2) �(t4�y)2(t11�y)(t11+y)(�1+t3y)(1+t3y)(1+t10y)2(t8+y2)2� (1+t20y2)t�46f1; 2;�3; 4g 8=7 (�1+y)2�(1�5y+7y2�5y3+y4) �(�t12+2t8y�2t22y+t36y�2t4y2+3t18y2�2t32y2+y3�2t14y3+2t28y3�t24y4)� (�t40�t22y+2t36y�2t50y+t64y�t4y2+3t18y2�5t32y2+5t46y2�3t60y2+t74y2+y3�3t14y3+5t28y3�5t42y3+3t56y3�t70y3+t10y4�2t24y4+2t38y4�t52y4�t34y5)2t�92f1; 2;�3;�4g 0 (�1+y)2�(1�3y+5y2�3y3+y4) (1+y)2(�t14+y�t14y+t28y�t14y2+y3�t14y3+t28y3�t14y4)2� (t28�t14y+t28y�t42y+y2�t14y2+t28y2�t42y2+t56y2�t14y3+t28y3�t42y3+t28y4)t�56f1; 2;�3; 5g 8=7 (�1+y)6 (t4�y)2(t18+y)(1+t10y)2� (t36+t18y�t32y+t46y+y2�t14y2+t28y2+t10y3)� (�t8+t4y�t18y+t32y�y2+t14y2�t28y2+t24y3)2t�78f1; 2;�3;�5g 0 (�1+y)6 (�1+y)3(t14+y)(1+t14y)� (t28+t14y�t28y+t42y+y2�t14y2+t28y2+t14y3)2� (�1+y�t14y+t28y�y2+t14y2�t28y2+t28y3)t�70

TABLE 3 (continued)
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� '3(�) I(�) J(�)(q)f1; 2; 4; 5g 16=7 (�1+y)2(1�y+y2)2 (t8�y)4(�1+t20y)2(t16+t8y+y2)2(1+t6y+t12y2)2t�64f1; 2; 4;�5g 8=7 (�1+y)2�(1�3y+y2)(1�y+y2) �(1+t10y)2(t8�t4y+y2)(�t4+y�t14y+t28y�t24y2)� (t36+t18y�t32y+t46y+y2�2t14y2+2t28y2�2t42y2+t56y2+t10y3�t24y3+t38y3+t20y4)2t�84f1; 2; 4; 6g 16=7 (�1+y)4(1�y+y2) (1+t6y)2(�1+t20y)2(t16�t8y+y2)2(t44+t22y+y2)� (1+t6y+t12y2)2t�76f1; 2; 4;�6g 8=7 (�1+y)4(1�y+y2) �(t4�y)(1+t10y)2(�1+t24y)(t8�t4y+y2)3(t36+t18y+y2)� (1+t10y+t20y2)t�64f1; 2;�4;�5g 0 (�1+y)2(1�y+y2)2 (1+y)6(1�y+y2)2(t28�t14y+y2)(1�t14y+t28y2)t�28f1; 2;�4;�6g 0 (�1+y)4(1�y+y2) (1+y)2(�1+t14y)2(1+y+y2)2(t28�t14y+y2)2� (1�t14y+t28y2)t�56f1;�2; 1;�2g 0 (�1+y)4(1�7y+y2) �(�1+y)4(�t28+y�2t14y+t28y�2t42y+t56y�t28y2)5t�140f1;�2;�2; 3g 1 (�1+y)4(1�6y+y2) (�1+y)(t14+y)3(�t28+y�t14y+2t28y�t42y+t56y�t28y2)2� (�t14�y+2t14y�2t28y+t42y+t28y2)3t�140f1;�2; 3;�2g 1 (�1+y)4(1�7y+y2) (�1+y)(�t28+y�2t14y+t28y�2t42y+t56y�t28y2)2� (�t28�2t14y+3t28y�2t42y+t56y�y2+2t14y2�3t28y2+2t42y2+t28y3)3t�140f1;�2; 3;�4g 0 (�1+y)2�(1�7y+13y2�7y3+y4) (1+y)2(t28�2t14y+3t28y�2t42y+y2�3t14y2+5t28y2�3t42y2+t56y2�2t14y3+3t28y3�2t42y3+t28y4)� (�t42�t14y+3t28y�3t42y+3t56y�t70y+y2�3t14y2+5t28y2�7t42y2+5t56y2�3t70y2+t84y2�t14y3+3t28y3�3t42y3+3t56y3�t70y3�t42y4)2t�112f1;�2; 3; 5g 8=7 (�1+y)4(1�4y+y2) �(t4�y)2(t18+y)(1+t10y)(t32�y+t14y�t28y+t42y�t10y2)� (t18+y�2t14y+t28y+t10y2)(�t4+y�2t14y+t28y�t24y2)2� (�t18�y+t14y�t28y+t42y+t24y2)t�102f1;�2; 3;�5g 0 (�1+y)4(1�4y+y2) �(�1+y)2(t14+y)2(t28�y+t14y�t28y+t42y�t14y2)� (t14+y�2t14y+t28y+t14y2)2(1�y+2t14y�t28y+t28y2)� (�t14�y+t14y�t28y+t42y+t28y2)t�98f1;�2;�3; 4g 0 (�1+y)2�(1�5y+9y2�5y3+y4) (�1+y)2(�t28+y�2t14y+2t28y�2t42y�y2+2t14y2�3t28y2+2t42y2�t56y2�2t14y3+2t28y3�2t42y3+t56y3�t28y4)2� (t28+2t14y�2t28y+t42y+y2�2t14y2+3t28y2�2t42y2+t56y2+t14y3�2t28y3+2t42y3+t28y4)t�84f1;�2; 4;�5g 0 (�1+y)2(1�3y+y2)2 (�1+y)6(t14+y�t14y+t28y+t14y2)2� (�t28+y�2t14y+t28y�2t42y+t56y�t28y2)2t�84f1;�2; 4; 6g 8=7 (�1+y)4(1�3y+y2) (t4�y)2(1+t10y)2(t36�t4y+t18y�t32y+y2)� (t18+y�t14y+t28y+t10y2)2(�t4+y�t14y+t28y�t24y2)2� t�88f1;�2; 4;�6g 0 (�1+y)4(1�3y+y2) �(�1+y)2(t14+y)(1+t14y)(�t28+y�t14y+t28y�y2)� (t14+y�t14y+t28y+t14y2)3(1�y+t14y�t28y+t28y2)t�84f1; 3; 5; 7g 9=7 (�1+y)6 (t8�y)6(t36�y)(1+t6y)4(�1+t20y)3t�84f1; 3; 5;�7g 1=7 (�1+y)6 �(t4�y)3(t18+y)4(1+t10y)6(�1+t24y)t�84f1; 3;�5;�7g 0 (�1+y)6 �(t28�y)(�1+y)8(t14+y)2(1+t14y)2(�1+t28y)t�56
TABLE 3 (continued)
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