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ABSTRACT

In the previous paper we enumerated the prime links with lengths up to 10.
In this paper we show a table of prime link exteriors with lengths up to 10 by
using the enumeration of the prime links.
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1. Introduction

It is a basic problem to enumerate all the prime links without overlaps. In[3] we
made a table of prime links and in this paper we enumerate the prime link exteriors.
This is an important step to enumerate the 3-manifolds. Here we consider unoriented
links unless otherwise stated, so that we say that two links L and L' in S® are
equivalent and we denote it by L = L' if there is a homeomorphism A : (S3 L) —
(S3,L)).

A method of enumerating the set of links and the set of closed connected orientable
3-manifolds was suggested in [1]. The idea is to introduce a well-order on the set of
links by embedding it into a canonical well-ordered set of (integral) lattice points.
This well-order also induces a well-order on the set of closed connected orientable
3-manifolds. By using this method, the first 28 and 26 lattice points of lengths up
to 7 corresponding to prime links and closed connected orientable 3-manifolds are
respectively tabulated without any computer aid in [1]. We enlarged the table of the
first 28 lattice points corresponding to prime links into that of the first 443 lattice
points of lengths up to 10 corresponding to prime links in [3]. Our tentative goal
of this study is to enumerate the lattice points of lengths up to 10 corresponding to
3-manifolds by hand to know which invariant is useful in hand calculations. In this



paper we show a table of the first 399 lattice points of lengths up to 10 corresponding
to prime link exteriors, which is in a step of the goal.

In Section 2, we review the definition of the well-order described in [1]. In Section
3, we explain how to enumerate the lattice points corresponding to prime link exte-
riors. At the end, we show a table of the first 443 and 399 lattice points of lengths
up to 10 corresponding to prime links and prime link exteriors respectively.

200 Definition of a well-order on the set of links

Let Z be the set of integers, and Z" the product of n copies of Z. We put
o
X = HZ” ={(x1,29,...,2,) |2 €Z, n=1,2,...}.
n=1

We call elements of X lattice points. For a lattice point x = (xy,z2,...,2,) € X,
we put £(x) = n and call it the length of x. Let |x| and |x|y be the lattice points
determined from x by the following formulas:

x| = (|z1], |z2|, .- ., |za]) and o |
|X|N = (|xj1|7 |xj2|v"'7|xjn|) where |xj1| é |xj2| é é |l']n| and {]1,]2,,,,,]n} =
{1,2,...,n}.

We define a well-order on X as follows (See [1]):

Definition 2.1. We define a well-orderon Zby 0 <1 < -1 <2< -2<3<—-3---,
and for x,y € X we define x < y if we have one of the following conditions (1)-(4):
(1) £(x) < £(y).

(2) ¢(x) = L(y) and |x|y < |y|n by the lexicographic order (on the natural number
order).

(3) |x|x = |y|y and |x| < |y| by the lexicographic order (on the natural number
order).

(4) |x| = |y| and x < y by the lexicographic order on the well-order of Z defined
above.

For x = (z1,29,...,2,) € X, we put
min|x| = min; <;<,|7;| and max|x| = max;<;<, |-

Let 5(x) be the (max|x| + 1)-string braid determined from x by the identity

_ _sign(z1) _sign(z2) sign(zn)
Bx) = 00
where we define ¢*8"® = 1. We note that max|x|+ 1 is the minimum string number
o] 8

of the braid indicated by the right-hand side of the identity. Let clf(x) be the closure
of the braid f(x). Let L be the set of links. Then we have a map

f: X =L



sending x to cl3(x). By Alexander’s braiding theorem, the map clfj is surjective. For
L € L, we define a map
oc:L—-X

by 0(L) = min{x € X |clf(x) = L}. Then o is a right inverse of the map clf and
hence is injective. Now we have a well-order on L by the following definition:

Definition 2.2. For L, L’ € L, we define L < L' if o(L) < o(L’).

For a link L € L, we call £(c(L)) the length of L.

Let LP be the set of prime links, where we consider that the 2-component trivial
link is not prime. We use the injection o for our method of a tabulation of LP. For
k € Z, let k™ and —k™ be the lattice points determined by

k" = (k,k,...,k) and —k" = (=k)",

n

respectively.
For x = (x1, 22, ..., %n), ¥ = (Y1, Y2, -, ym) € X, let (x, y) be the lattice point
determined by the following formula:

(X, ¥) = (1, Toy Y1y - - -5 Yrn)-

With these terminologies, we show a table of prime links with lenghts up to 10 at
the end of this paper.

3. A method of a tabulation of prime link exteriors

Since a knot is determined by its exterior by the Gordon-Luecke Theorem, we
classify the exteriors of two or more component links.

Definition 3.1. For r-component links L and L' in S®, their Alexandre polyno-
mials Ay (ty,...,t.) and Ap(ty,...,t,) are equivalent if there is an isomorphism
p <t1, c ,tr|titj = t]tz(l,] =1,... ,7")> — <t1, c ,tr|titj = t]tl(l,] =1,... ,7")>
satisfying

Ay (tl, R ,t,«) = j:t(lll . 'thAL((,O(tl), cee (,O(tr))

for some integers a;, 1 =1,...,7r.

For a link L in S3, let F(L) = ¢l(S® — N(L)) be its exterior, where N(L) is a
regular neighborhood of L. Then we see the following lemma:

Lemma 3.2. For links L and L’ in S®, if there is a homeomorphism E(L) — E(L'),
then their Alexander polynomials are equivalent.

By using the above lemma, we divide the prime links into several groups, each of
which consists of the links with the equivalent Alexander polynomials. For two or
more component prime links with lengths up to 10, there are 42 groups consisting of
two or more elememts:



(1) 42 <72 <92, <92 (2) 62 < 9%,
(3) 52 < 72 < 8%, <92, <102, <1025 (4) 62 < 8% < 97, < 10%,4
(5) 7% < 9% (6) 9%0 < 10132
(7) 72 < 93 < 1035, (8) 73 <93, <103,
(9) 7§ <99y <105 < 107y (10) 10%76 < 1077
(11) 93, < 10167 (12) 7§ < 935 < 925 < 1075, < 1035,
(13) 955 < 1014 (14) 8%2 < 8y < 10755 < 1075 < 107, < 1015
(15) 8%3 < 19154 (16) 8;1 < 18125
(17) 957 <935 (18) 935 < 935 < 10145
(19) 95, < 95, (20) 9%, < 102
21) 95, < 10 22) 102 < 103,
(23) 1812 182 (24) 1036 102 102
(23) 1075 < 107 (24) 105, < 36< 50
E25; 105, < 103 < 10, 526; 10767 < 1055 < 105, < 10%,
27) 102, < 10, 28) 10], < 10,
(29) 63 < 8% < 103, (30) 63 < 83 <93, <93,
(31) 6% < 833< 9%, < 93, < 103, (32) 73 < 95{’% < 103,
33) 83 < 10 34) 8 < 10
55 105 < 1 3551 10

58 59 56
(37) 88 < 103, (38) 8% < 10%
39) 81 < 107, < 10% < 10} 40 104 < 107,

2 12 B C 16

(41) 8] < 107, (42) 1075 < 10;‘3 < 107

We divide each group into several subgroups with the homeomorpic exteriors. We
have the following results, shown later.

For (2), (4), (5), (6), (7), (11), (13), (16), (29), (30), (32), (33), (34), (35), (38),
(39), (40), (41) and (42), their exteriors are homeomorphic to each others. For the
rest of the groups, we have the following homeomorphism types:

(1) B(4) = B(72) = E(9%), B(95)

(3) E(57) = E(T5) = E(8%;) = E(9%;), E(10%,), E(10i7)
(8) B(73), E(92). E(10%)

(9) E(73) = E(9%,) = E(103,,), E(105,)

(10) E(10%7), E(1037)

(12) E(75) = E(1034) = E(10%;,), E(9%) = E(95)

(14) E(81,) = E(101y,), E(81) = E(107y), E(107), E(1077)
(15) E(8%;), E(10%;,

(17) E(93;) E(9%5)

(18) E(9%5), E(935), E(10,5)

(19) E(953), E(93,)

(20) E(97%5), E(10,5)

(21) E(93,), E(10%)



(22) E(10%5), E(103,)

(23) E(1075), E(10%)

(24) E(103,), E(103), E(10%))

(25) E(105,), E(10,), E(107),

(26) E(10707), E(1053), E(105,), E(107)

(27) E(105,), E(103g5)

(28) E(10%), E(10g)

(31) E(63) = E(935), E(85) = E(97) = E(105,)
(36) E(83), E(105

(37) E(8), E(105,)

We show these results. For each group, we have E(L) = E(L') by a composition of
twist homeomorphisms along trivial components. Next we show that for each group,
the classfied exteriors are not homeomorphic to each others.

For (1), F(43), E(7%) and E(9%,) are Seifert manifolds since 4% is a torus link. On
the other hand, 92, is decomposed into two nontrivial tangles and so F(9%,) is not a
Seifert manifold. We conclude that F(4%) = F(7%) = E(937;) % F(9%,).

For (3), let 57 = K| U K, and 10%,, = K| U K}, where K; = K, = K] = O and
K} = 65. Suppose that there is a homeomorphism h : E(57) — E(10%,,). We may
assume h(ON(Ky)) = ON(K7). Let Ky, be a knot obtaind by twisting K3 along
K| n times. Since lk(K, Ky) =lk(K], K}) = 0, E(K,) should be homeomorphic
to E(Ky,) for some integer n and then K, = K3,. However this is impossible.
So we have E(5?) % E(102.,). The same argument implies that F(5%) % E(10%,,)
and E(10%,,) % E(10%,;) . We conclude that there are 3 homeomorphism types of
exteriors: F(5%) & F(7%) & F(8%;) & F(9%,), E(10%,,) and E(10%;5)

For (9), (12), (14), (15), (17), (18, (19), (20), (21), (22), (33), (24), (25), (26)
and (27), we have the result in the same way as in (3).

For (8), suppose that there is a homeomorphism h : E(7%) — E(9%,). From their
Alexander polynomials Az (1,22), Age (t1,12), We see h.(t1) = £ and h,(ty) = tjﬂ
where h, : Hi(E(73)) — H;(E(9%,)) is an isomorphism induced by h, ¢; and ¢, are
meridians of the homology groups, and {i,j} = {1,2}. Since the linking numbers
for 72 and 92, are both non-zero, the homeomorphism h preserves the meridians of
E(7%) and E(92,) and extends to a homeomorphism from S? to S* sending 73 to 92,,
which is impossible. So we have E(73) % E(92,). By the same methods, we also have
E(73) % E(1014) and E(93,) 2 E(107,).

For (10), we compute the first homology groups of the double covering spaces.
Those of E(10%.,) are Z* @ Z7, Z3, Z?, and those of E(10%.5) are Z* & Zo, Z*, Z?,
where we write A" = A® --- @ A for an abelian group A.

—_—

For (28), as in (10), we have the first homology groups of the double covering spaces
of E(10%;) are Z? @ Zss, 73, Z? and those of E(10%) are Z? & Zy & Zyy, 73, 73.

For (31), the absolute values of the linking numbers of all pairs of the components
for 63 are 0,0,0 and those for 85 are 0,0,2 and we have E(63) 2 F(83).

For (36), the absolute values of the linking numbers of all pairs of the components
for 82 are 0,0, 1 and those for 103, are 0, 0,3 and we have E(83) % E(103).



For (37), we compute the first homology groups of the double covering spaces.
Those of E(8%) are Z3 & (Z3)?, Z* & Zs, 73, 73, 73, Z*, Z* and those of F(103))
are Z3 ® Zy, 7' ® 75, 73, 73, 73, 7", 7.

We obtain a table of the lattice points of lengths up to 10 corresponding to prime
link exteriors, by omitting the lattice points corresponding to 7%, 72,83, 83 8%, 8%, 92,
942147 942197 9%3? 9?47 9%9? 9?87 9%77 10247 10257 10%327 942157 10%287 9%6? 942177 10%607 10%247 94218? 10%25?
10%2? 942167 10%297 104Aa 10437 10%’7 104D7 10%67? 10%3? 10%7? 10%307 10%317 10%68? 10%617 101187 10297
1035, 103, 1024 from the table of the lattice points of lengths up to 10 corresponding
to prime links because their exteriors have already appeared.

In the table shown at the end of this paper, we put X in the above links on the
column of E. Therefore, if we omit the lattice points with the mark x, we have a
table of the lattice points corresponding to prime link exteriors.

References

(1] A. Kawauchi, A tabulation of 3-manifolds via Dehn surgery, Boletin de la So-
ciedad Matematica Mexicana, a special issue for FICOFEST (3) 10 (2004), 279—
304 (http://www.sci.osaka-cu.ac.jp/ kawauchi/index.htm).

2] A. Kawauchi, Characteristic genera of closed orientable 3—manifolds, preprint
(http://www.sci.osaka-cu.ac.jp/ kawauchi/index.htm).

3] A. Kawauchi and I. Tayama, Enumerating prime links by a canonical order,
Journal of Knot Theory and Its Ramifications Vol. 15, No. 2 (2006), 217-237.

[4] A.Kawauchi and I. Tayama, Enumerating the exteriors of prime links by a canon-
ical order, in: Proc. Second East Asian School of Knots, Links, and Related Top-
ics in Geometric Topology (Darlian, Aug. 2005), 269-277. (http://www.sci.osaka-
cu.ac.jp/ kawauchi/index.htm).

[5] A. Kawauchi and I. Tayama, Enumerating 3-manifolds with lengths up to 9 by a
canonical order, International Conference on Topology and its Applications 2007-
A Joint conference with 4th Japan Mexico Topology Conference’, Topology and
its applications.



=
0
12
13 -
(1 14 5
-
2,1 22
12 15’72) 31
»—2 4% 1, =
(13 1(’51,7 1 21 —
2) 1 s
18 2, -1 51 (152, o
(1’272 2 D 7—1,_,,
(12 ,2’1,’7) 5i (5122,’2 2.1 3,22,1
(2’*’12 2) 6 ,12,3 ,_’*2 T
1 2 ,2 1 ,2 - 3 )
(1,,_2’12 ) 5o (1(212 ,715_3 2,3) s _
(1 2,1 =1,’_*2) 6o ,;—2 E 752,_3) 728
,—2 ,—2 22 63 (12 2.1 3,2 ) 3
,1,3’1,3 6§ (1,,_,2,,2’_53) 825 :
at A 2) 63 (122,1’1,3’3,’3) 530 17, -
(14,2 %) 3 (1 ,,’*2=_ 2 8 % 2
(’75—1 6% L2 21,1322 :;3) 8]?5 (14,1,713
, , , ’
(1:133,2’12,2; 33 (1,’1,_,23,’52) 88 X ((142,_12,1,
13 ,2 12,2 ) 1 a 222,1 3, ,32, 3) 828 (1133,,22,i_3 22,1
(3’7,712 ) 63 a,: ’3,,_22) o2 12 3, ,_’72
L 212,2 7% (1’22’13 23 ,3 ? (13:2 ,_,72 3) ) +
(12,_2, ) ) (1 )= 1, , 22 .3 ) 8 ,—12 3 .3
(12 ,72’1,’*2) 7 (1,,2 92 )3, — ,3)) 827 (13 -2 ,7:,32’_) 5
(12’—2 ,12—22 75 - ,3,7’1,3 92 jo (13,72,12 % 3) 82
,2 1 ,— ) 5§ 2,1 2 , = 2’3) 87 (13 2 ,,12’3 -3 5
(12 ,71,_2 22) v )3 ,1’72 8 ,2’—1 é_2 ) 911
(a , - ,,=1 .3 =2 2,3) 4 (2 o ) ,7,3) .
’7221 3 ,—2 % ( 19,_’3 8 (13,7 1 3 2 5
(1 ,1’ =3’2 7) 7 16 4 ,—2 3 2 ,2 3, = ,3) o
2o -2 3 3 (1s=2 .3 ) 8 (,_2,1 s S s .
2 2 2 ) 7 7,_1 4 821 13 ’1_2 ,2,) o
! ’37’3) 6 RE 2 ,2 ) i ,2 , - .3 - 6
=3_’ 5 6 1 ) 84 (13 - 2 - 3) 94
(15 18 22 ,3 71 (1° )2 ,— 12 (12 - 1 ,—3 53 2
’ 5 0 ( R 2) , 1,3 29 ;
(1% 2 3) 15 2 (12 )2 1 i 2
’7’—1 77 ’—"12’ ) a2 ( ’2’12 .3, -3) 81
(1% 21=2) 73 (1t 2,12,2 ; 12 ,_2,2 ,_22,73) 94
(14,2’ - 3 (14,2 ) 9 (,721 a3 " .
,12 2) 8 ,13’72 921 12 ,12’2 L2 ) s
(14=2, .2 1 (14,2 2 ) (12,2 ,_3,73 "
(’372—12 ) 73 (1* ,_5713 ) 9‘2‘3 y % ,12,,2 3,2, ) gg
( 3 =2’12 '2) 82 (’5*2 18 '2) o ((12 3 _3, 2’*2_3) 9
1 ,13’72 3 1 ,71?;_2 9§3 % 12 L ,7,2 ;e 936
(13 )2, — ,2)) ok (15 1, ) 3o (12 ,2,7,12 3,22,_3 ) %
(14_2,1133’2 S (14,72 11’2;2) 931 X (12’*2 1,2’3’—22’; iy
(1t .2, — ,_) 81 (14 ’2,’_ ,722) 9 (1,3_2a1,é1,3 ’3) 932
(13,_2 1,222) 19 (a* =2 12 2) Qég ,2’1,3 ,1 ’*2) 19
(13’2 1, — ) 820 (14,2’,12,2) 8520 (13 ,1,_2,3,,3) 9]38
(13 =_é*12 22) 85 ’—2,11,2’*22) 93 (12 -2 ,73,1,32,3) o3
(13’2 ’12’22 7 (® ,_’71 2 (12’2*1,3’2 7=—2 9
(2,_’71 = ) 5 (13 ,2 2 ,2) 9 (12 2 12 ,_, 52 ) 45
1 2 ,2 22 8 ,13 1, - 52 Z 2 ) .
, = ,1 ) 7 (13’2 22’ 2 9 (12,2 1 .3 ,32 o
2 ,_’—1 82 ( 7’—133 ) ) 20 ,,1,22,,2 ) of
((13 o 5 2 8 ; (1313 ) 13’22 955 a 12 1’22 '3 ,3%) gll
3,7 T > L > g y — £ 7!_
(121 ,_222,1 2,1,_2) o (3 ,2,72,13 ,22; %5 (122,1 o 3,22,3) 5
(12’72,1 =1’*23) 2) & (12,’—2,1122,2’—22) s (é” ,_,2722 ,3,_,273) 9§0
0 Ton —2 - 5 _ 1 -
(122=1:_2,122) 8816 (14,12 ’—é 11,2) 824 ,;222,1 .3, 22,2 ,3) 874
a? 2] 2 22 3 (14’—2’2’2’— o2 (12 ,1’3,, ,3’)’3) 1
=—22a 12 ,1,— ) 8% (13,,251 1 2) 933 (12 22 -2 93 95
s 2’22 2 8 (13 — =_23,72 (12,22,1 3 3) 87
1 ) ) 17 ( - 2,1 ) ) o7 22,1,322,2 27
=2 & 13,2*1,12,22) 935 (1 (12’ 1 ’3,; .3 ,3) 815
) 83 ( 2,1’—2 23 9420 ,_2,722,_3 53 ) o
S]BO ( 1 ’*,1_) 5 (1 7’1,_,1 a22a3) 94
4 (1213 , 22 22 ,—22 92 (1’ 5 2,1,3,7,_3 920
’—,222’12,,2;2) 9£4 (1,,_2=,11’2,_2 22,3) §7
(1(212,2’12’12’2)2 : "gi ¢ 2,1 =2 ’1,3’3,_; Zés
,_2,71 2,1 ) 9 (1,22,12,’1,3,22 ,3) i
37 1 3 9
,1’_,2’12,_22 % (1(1”1’22’:;22’ ) o
i ) o2, ’—22,1’2,3 R 3) o
,_2)2 9%9 (12,1 L =2 ,72’3,_,,3) 9g
) 027 ,"2,_’3,_’1,2,3) 030
i (1(12 2,1 3,_2,1 2,3) Qéf
4 oo - -
* (1? 2 12=1 2,3’1,_2=3) 933
a_’ .3 , — 2 9
( 2 »3 - 2 = 46
1,7,1 ,—2 22 ,32 3) 93
(1 2 ’3,_’1 ,32 ) 4
,_2’1,7 2’3,7) 947
,1 23’—4 2,3 95
,—2 )3 ’3,_) 9 1
53, ’_*2,3 4) 928
23 3; 9%0
1
91;
92
2




=

x

T
(1,-2,1,3,—2%3)
(1,-2%,1,-2,3,-22%,3)
(1,-2%,3,-2,1,-2,3,-2)
(1,-2,1,-2,3, -2, -4,3, —4)
(1,=2,1,-2,-3,2,4,-3,4)
(1,-2,1,3,—22,-4,3,—4)
110
(17,2,-1,2)

(17, -2,1,-2)
(g,z,ﬁzﬂ)
(18,2, —12,2)
(16, -2,12,-2)
(15,2,13,2)
(25,2,—5,2)

(1%, -2,13, —2)
(1%, -2, 1%, -2)
(1%,2,1%,2)
(1*,2,-1%,2)
(1%, —2,1%, -2)
(15,2, —1,2%)
(18, -2,1, —2%)
(15,2, -12,2%)
(1%, -2,1%, —2%)
(25,2,—1,2,—1,2)
(1%,-2,1,-2,1,-2)
(1%,2,13,2%)
(1%,2,-13,2%)
(1%, -2,13,2%)
021 %)
(1%, =2, 13, —22)
(}14,2,—5,2,—1,2)
(1%, -2,1%,-2,1,-2)
(13,2, -1%,2,-1,2)
(1%, -2,13,2,-1,2)
(13, -2,1%,-2,1,-2)
(1%,2,-1%,2,-1%,2)
(13, -2,12, 2,12, —2)
(1%, -2,1, —2%)
(15, =22,1, —2%)
(1%, —2,12, -2%)
(1%,2,-1,2, —1,2%)
(1%, -2,1,-2,1, -2%)
(1%,2,-1,22,-1,2)
(1%, —2,1,-2%,1,-2)
(1*,2%,12,2%)
(14,22, -12,2%)
(1%, —22,12, -2%)
(13, -2,13,2%)
(1%, -2,13, —2%)
(13,2, 12,2, -1,2%)

10127

10139
10143

1062
10141

10148
10g5

102,
103,

10155
10100

10149

103,

(1%,-2,17,-2,1, —2%)
(1%, -2,12,-22,1,-2)
(18,2,-1,2,1%,2%)
(13,2, -1,2,-12,2%)
g13,—2,1,—2,12,—22)
(13, -2,1,-2,1,-2,1, —-2)
)

(13, -22,13, _22)

2 42 2 52

,

(21 2, 21 ,2,12,2 )2

(17, 2,12, —2,1%, —2%)
(12,-2,12,-2,1,-2,1, -2)
(1%2,-2,1,-2,1%,-2,1,-2)

(1%,2,-1,-3,2,-3)

(15,-2,1,3,-2,3)
(1%,2,12,-3,2,-3)
(1*,2,-1%,-3,2,-3)
(1%,-2,12,3,-2,3)
(1*,-2,-1%,3,-2,3)
(13,2,13,-3,2,-3)
(13?;2,713?;73,2, 3)
(1%, -2,1%,3,-2,3)

(1%, 2,1, —2%)

4 52 _ 53
,

(% 22,1, —2%)

(13, -2,1,-2,1, —2%)

(13, -2,1,-22,1, -2%)

(1%,-2,1,-23 1, -2)
(1%,22,12,23)

(13, -22,12, —28)
(13,22, -1,2,-1,2%)
(13, -22,1,-2,1, —22)
glz,—2,12,—22,1,—22)2

(1%,-2,1,-2,1,-2,1, —2%)
(1%, -2,1,-2,1,-2%,1,-2)
(1%, -2,1,-2%,1%, —2?)

(1,-2,1,-2,1,-2,1,-2,1,-2)

(1%,2,-1,2,-3,2,-3)
(1%, -2,1,-2,3,-2,3)
(1%, -2,1,-2,-3,2,-3)
(14,2, -1,-3,22,-3)
(1%, -2,1,3,-22,3)
(13,2,12,2,-3,2, -3)
(13,2, -12,2,-3,2,-3)
(13, -2,12,-2,3,-2,3)
(13, -2,-12,-2,3,-2,3)
(13,2,12, 3,22, -3)
(13,2, -12, 3,22, -3)
(13,-2,12,3,-22,3)
(13, -2, 12,3, -22,3)
,—1,2,1,3,-2,3)
(1%,2,-1,2,—-1,-3,2,-3)

(1%,-2,1,-2,1,3,-2,3)
(1%,2,1,3,-2,1,3,2)
(1%,2,1,-3,2,1,-3,2)
(1%,2,-1,3,-2,1,3, -2)
(1%,2,-1,3,-2,-1,3,2)
(1%,2,-1,-3,2,1, -3, —2)
(1%,2,-1,-3,2,-1,-3,2)
(1%,-2,1,3,-2,1,3, —2)
(1%,-2,1,-3,2,1,-3,-2)
(5,2,—5,2,1,3,—2,3)
(12,-2,12,-2,1,3, -2,3)
(1%,2,1%,-3,-2,1, -2, -3)
(12,2, -1%2,-3,-2,1, -2, -3)
(1%,-2,1%,3,2,-1,2,3)
(12,-2,1%2,3,-2,1,-2,3)
(1%,2,-1,-3,2,-3%)
(1%, -2,1,3, -2,3%)
(1%, -2,1%,3, —2,3%)
(1%, -2,1,-22%,3, -2,3)
(13,;2,1,—22,—3,22,—3)
(1%,2,-1,2,3,2%,3)
(1%,2,-1,2,-3,22, -3)
(§3,—2,1,—2,3,222,3)
(13, -2,1, —2,3, —22,3)
(1%, -2,1,3,-2%,3)
(13,22, -1,2,-3,2, -3)
(g,—f,l,—zs,—z,s)
(13,-22,1,-2,-3,2,-3)
(1%,22%,1,3,22,3)
(13,22,1,3, -22,3)
(13,2%,1, -3,2%, -3)
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,(1%.2%,1,3,-2,3)
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3 _ _ _ _

,
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(12,2,12,2,3,22,3)
(12,2,12%,2,3, —22,3)
(12,2,12,2, -3,22,-3)
(12,2, -12,2, —3,22, —3)
(1%, 2,12, -2,3, —22,3)
(12,2,12,-3,2%, -3)

2 2 _ 93 _
,
(1%,2,1%, -3, —23, -3)
(;2,—2,5,3,233,3)
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