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Tabulation of 3-manifolds of lengths up to 10
— JA[NBAR - Benjamin Burton & D 3L:[EFSE

HIES CRBRZRY)
e

FINBHRIZ X D, link 2FEOLEGICEIIEFPEA I N, T1UIHARIC prime link
group 2EDOEE LORSINEF 2 FFE L, &AW Z 10 AlRE % 3 RIGPAZ Rk 4
HEOES LORIEFF 2 EL, MNEEHFIE, ZOMFOD LICTRI2Y 10 AT D prime
link DF% (4 444 ). prime link group DFI2E (4 400 i) KU 3 XL HRIEDFI
2% (4 346 fil) Z1T-7z, ¥7:. Benjamin Burton I&, HTEZ %L REDKMMEEZ
YEa—FzuRELL (2T 1] 22H), AFHOHE 1 HiTI3 link DEA O
JrDEF L prime link DFZEOE L%, 5 2 i Tl prime link group DFIZEDEH % |
B 3HITIE 3KILEREDINEDELZIBRS, $ERICINGD—EEREZIERT 5,

1. link OEE EOESERF

7 2 BBERDEAEL,Z" Z n D Z Da¥—DERE T 3,
X = HZ":{(xl,:Uz,...,anxiEZ, n=12,...}
n=1

L. X DKILE lattice point & X5, £ lattice point x = (21, %2, ...,2T,) € X IZX
Lix)=n tBE, x DRI L XS, F7 lattice point |[x| XD |[x|y ZRATED 5:

’X’ = (lajl‘a ‘1172’, SRR ‘:I;‘n’) ‘XlN = (’xﬁ'? |xj2" R ’xjn|)7

Z ZIZ |£L’j1| é |£L’j2| é é |LL‘]n| VIS {jl,jg,...,jn} = {1,2,...,n}.
£46 X LoEFET ([1] Tl canonical order & XIFNTW3) ZRXORIZED S -

ETFE 1.1. 8T Z FoRIEF20< 1< -1<2<-2<3<-3... LEDB, —fi%
D x,y € X AW LTI, RD (1)-(4) DEMAED ) LD—2Mili7cIN2 L SITx <y T
HLHLEEDD :

(1) £(x) < L(y).
(2) 6(x) = Uy) 2 x|y < y|ln, 218 < IZARBOIET OFERER,
(3) Ix|n = lylv 22 x| < |yl, [ L
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(4) x| =ly| 2 x <y, 2ZIT < ZETED N Z DFEFIEFFOFEE AN,

)€ X TR L, min|x| & max|x| ZXAXTED 5 :

% x=(r1,22,...,%y
min|x| = min; <;<,, |74, max|x| = max; <;<, |7l
% 7c (max|x| + 1)-string braid f(x) Z XX TED 5 :
_ _sign(xzq) sign(x2) sign(z,)
5(X)—‘7|m1\ ' T2, ’ U0zl

o™ = 1 LRHT 5. braid f(x) ZPAL THEHSN2 link % df(x) £ <.

o]
link DREEBAEDOESZ L 0, 2212220 link 23EfETH % & 1T )72 M7

BT EMEOMOFEMEER (MEEZMICTEIHDOLHT) BEETLIIEEZV), TDEE
x % clf(x) ICHTER

(Y

ZZi

clg: X — L
BRSNS H, ZHd Alexander’s braiding theorem 26 28t & %%, % L € L 12X

L. 5%
c:L—X

Z o(L)=min{x € X|clf(x) =L} T DEDD L, clfoo =1 £V, o IFHHTH

%5, Z2ZCL LOEYETF%#RXTEDS:
& 1.2. L e LWL, o(L)<o(l/) DEEWCL<L TH2LEDS,
7 link Le L ISR L ((o(L)) % L DEZ v, (L) &4,

LP 13 L OO HEAT, TXTD prime link 22582 b D ET 5, LP OFIED -0 ICH
B o #f95, k€ Z IZXL lattice point k™ KU —k™ Z XA TED S -
K= (b, k), —k" = (—k)"
—_———

n

¥ x = (z1,72,...,%.), ¥ = (Y1,¥2,...,Ym) € X IZK L T lattice point xT, —x,

(x, ¥), 0(x) ZRATED 3 :

x! = (Tpy. .. @2, x1),
—x = (—x1,—T2,...,—Tp),
(%X, ¥) = (T1, s Tn, Y15+, Um),
5(x) = (27, xz,...,x’n),
o [ sien(e)max] 41— o) (£ 0)
’ 0 (x; =0).
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prime link DFZEDE X lattice point DN & 2 DHEALE 2 ED LI ETHD
INzeRXRTHZS%:

& 13.x,y,z,weX, ¢L k I,neZ (ZZIZn>0) £9%, I5Ie=41 &
$ %, lattice point DFALN & 13, ROMEM (1)-(12) & 2h o DWEM (1)~ -(12)
DILD—DOTH 5 :

-

(
(X7 ka Y) - (X, y)? -
) (x, k, I,y)—=(x, I, k,y), 2T k| >l +1 £ || > |k + 1.

X, ka _kv Y) - (X, y)

IZ |k| > max|x|, max]|y]|.

(1)

(2)

(3)

(4)

(5) (x, k, ek +1)", —k, y) — (x, —(k+1).ck ™, k+1, y), 22 k(k+1) #£0.
(6) (x, y) = (y, x)-

(7)

(8)

(9)

(
(

10) (1™, x,e, y) — (1™, y,e, x), T ZIZ min|x| = 2 D minly| = 2.

11) (k2, x, y, —k2, z, w) — (—k?, x, wl, k?, z, y1), 2 2IC max|x| < k < minly|,
max|z| < k < minjlw| TH D, x,y,z,w I L THhEbRW,

(12) (x, k, (k+1)%, k, y) — (x, =k, —(k+1)2, =k, yT), T ZIZ max|x| < k < min]|y|
THH, x,y 1T Bl THhEbi,

EE 1.3 DERIEXDOMETHS 2% 5
fRE 1.4. lattice point x 2% lattice point y IZHEARZIETHE 2456, clf(x) = clf(y).

AlZ X DEITERAET, ROTLPOLSDTHD LHED D ¢
0, 1™ KO (z1,22,...,2,), 2T m22, n24, 21 =1, 1S |z S §, |an] 22D
2|z, |22l - -y |znl} = {1,2,. .., max|x|}.

CDEEHExe AL H{yeAly<x} <oo &b EVHIFEFEL (LP)C A
EWV)HERDLND, T A D lattice point x ZEEFIEFIZHE> THIZEL . clf(x)
2% prime link T7Z w2 BEIZ 7 — 7OVICHIBLL 72 prime link D613 x 25102 6 HL) B
(o TITERERREZ lattice point DRI IE, Al 1.4 2fiH) 2 LIk D FHEHATES
CERERLTEL, ZOfER, EZ2310 LT D prime link (& 444 lAET 25 2 &3
35,
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2. prime link group D%

knot 1% Z DIHBTHE 41, prime knot DINPIEZIEARTECTIRE I LD DT, ROED
2 DL b link 128 L T link group 24789 UE kv, [1] Tld, EBTEIA 10 LT
prime link DA Z 3B L . RIHHBD T — 70D group DT —7 N E—HTHI L%
BEZIR LT3 W, ZITIEZENS 23T 3,

E#& 2.1. S2 D r 47 link L, L' 1I2xf L, 2415 @ Alexandre polynomialA 1 (t1,...,t,)
EAp(ty,...,t) BRAMBTH 2 L3, HEGH
@ (b, toltity; = tita(i g = 1,...,7)) = (b1, toltit; = titi(6,5 = 1,...,7)) T
Ap(ty, ... t) =2t AL (p(ty), ..., o(t,)) (for 3N, €Z, i=1,...,7)
Zi7eTODBFETHILETH S,

S3 @ link L 12/ L 4% E(L) = cl(S% — N(L)) 5 <. 2 2ic N(L) i L &
regular neighborhood Z&b ¥, ZD L EXDOHELZES :

i 2.2. S% @ link L, L' i<t L FBER 1 (E(L)) - m(E(L)) 2MET 5456, %
15 D Alexander polynomial (Z[FfETH 5,

[FlfiiZ: Alexander polynomial % 32 link X[ U 7V — 7 ICA#L5 £ ) b—)LiT &
D, link 22D TN—=TIZ3T %, fEPSRED T NV—TIZA% 22D link D
link group IFFEAICZ 6%, K23 10 AT D 2 KB ED prime link (2% L, 2
DL E®D prime link 255 7 V=713 42 flH 5 Z B0 5, ZN6ZRITRT -

(1) 47 <72 <933 <92 (2) 67 < 9%

(3) 57 < T <8%5 < 9%, <107, <1033 (4) 63 < 8% <935 < 10745

(5) 73 < 9% (6) 93, < 1075,

(7) 73 <935 <1073 (8) 73 <93, <103y

(9) 73 <934 < 10fg, < 1035, (10) 10775 < 10375

(11) 92, < 106, (12) 78 < 935 < 935 < 1076 < 107,
(13) 935 < 10745 (14) 855 < 8%y < 1063 < 10759 < 10779 < 1035,
(15) 873 < 1075, (16) 87; < 10745

(17) 95, < 975 (18) 97 < 935 < 1035

(19) 935 < 93, (20) 935 < 103,3

(21) 93, < 10% (22) 1024 < 103,

(23) 1024 < 103 (24) 103; < 1035 < 10%,

(25) 105231 < 1033 < 10%04 (26) 10%07 < 1033 < 1052)1 < 10%06
(27) 1034 < 10%05 (28) 10?18 < 10(256

(29) 6§ < 8% < 103’14 (30) 6% < 8% < 9:{’3 < 9‘(157
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83 < 103,

81 < 103

2013%8H M KRMIIKFE

73 <93, < 1034
83 < 103,

83 < 103,

83 < 10%
1014 < 101,

2)
4)
6)
8)
0)
2) 104 < 1015 < 103g

(3
(3
(3
(3
(4
(4

M7 link Z2F LB EICED ., KL —T2MS5T 5,

(2), (4), (5), (6), (7), (11), (13), (16), (29),
WRL TR, BV —T7THONEBIZEICFEETH 3, o 7L —7

(40), (41), (42)

(30), (32), (33), (34), (35), (38), (39),

IZDWTC, ZDOMMY A 71ERDRIZ: 2 GEHIZ [1] )

E(936)
E(10%29)’ E(10%63)’ E(10%70)

(1) E(41) = E(77) = E(935), E(93)

(3) E(5%) = E(T5) = E(8%5) = E(9%;), E(10%;,), E(10%5)
(8) E(73), E(934), E(10)

(9) E(73) = E(93,) = E(10%5,), E(107;)
(10) E(10%76), E(10775)

(12) E(73) = E(1034) = E(10%5,), E(935) =
(14) E(87,) = E(10%5,), E(8) =

(15) E(8%5), E(10%5)

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

(18) E(9%5), E(93), E(10145)

(19) E(935), E(93,)

(20) E(9%3), E(10%y3)

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

(22) E(105), E(103,)

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

(24) E(103,), E(1035), E(103))

(25) E(105,), E(10%3), E(10704)

(26) E(10%7), E(1033), E£(105,), E(10%06)
(27) E(103,), E(10%y;)

(28) E(10s), E(103)

(31) E(63) = E(9%s), E(83) = E(97) = E(105,)
(36) E(83), E(103)

(37) E(88), E(105)
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DL ETEREE2Y10 AT D prime link OARF DI 7 (42 400 i), RICKEITN—7
< B(L) 2 E(I') % (E(L) 2 m(E(L)) %< & & %57,

prime link L IZ%f L Z DI E(L) % simple T®H % &£1%, E(L) MNIZ essential torus
WDEELEWIEZ WS, TDEE, L ¥/ simple link TH 2 &), ROMEIZH
HRFHETH D ¢

i 2.3. simple link D/ E(L) 1% hyperbolic 3-manifold "Td % %>, orbit space 23
N ZIRIATH % & 9 7% special Seifert manifold TH %,

E(L) % special Seifert manifold &£ 9% &, E(L) ® Seifert &l S @ Seifert
WICHR L, E(L) @ orbit surface 13X 3 D2DEAICRLLS ¢

) exceptional fiber 235H4 2 2D disk,
) exceptional fiber 23154 1 2 annulus,
i) exceptional fiber D7%\» 22D H 5% disk.

(i
(ii
(ii

FEEEEHR p, g I L (p,q) B torus link 2 K, , £02<, (1) DEA. H\VICKRIEE
Bp,q23H Y. L& torus knot K, , IC78 %, (ii) DEHE. H\ICERIEER p,q 3H Y |
E(L) @ exceptional fiber WL (p,q) £ %, TDEE, LIZ M L,, o STUK,,
B ENTES, 2212 5% @ Seifert fibration T, (p,q) B L (¢,p) D220
exceptional fiber Zb2bD%2HEZ 5 & F.| regular fiber (T XT (p,q) H torus knot
THDD, ZD—DEELT K, , &, X (q,p) B exceptional fiber & S! &7z,
(iii) DEE. 22ROV disk & D(2) &K & &, E(L) & S x D(2) ICHAMETH
D, L1 Log EMBIENTES, ZOLERDHENRONS ([1] 2H), chnb,
KT N—77T, E(L) 2 E(L') ¥ (E(L) 2 m(E(L")) 28 2RI N5,

8 2.4. L |% prime link & L, Lo (& simple link &9 %,
(1) AR 7 (E(L)) 28 m(E(Lo)) ICRBL L 72 2 72 0 DREA-735:0F 1%, E(L) 28 E(Lo)
WHETH 22, (p,q) = (p,¢') =1 BHIE¥EE p,q,¢ T. X (E(Ly), E(L)) 235t
(E(Lpg), E(Lpy)) ICHEMHE L2 S DDBEHETEIETH 5,

(2) p,q,¢" & (p,qg) = (p,¢) =1 %21IEBELET S, E(L,,) 7 E(Ly,y) CHAMEZRS
72D DMEAIEME. ¢ = £+ (mod p) TH 5,

(3) L W' Ly @ crossing number % 15 X D/NEWw &%, m(E(L)) 28 m(E(Lg)) I
R & 72 5 72 0 DR 5613, E(L) 5% E(Lo) KM E %22 ETH 5,
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3. 3RTEHRIEDIZE

HAMDRIZH % link 205 0-surgery LTRSS 3RILHKREZ I, 2 01H DA
WCHN 2 LR Z D RS Z ik D, s cm E M) e 4 3 RIuPAZ Rk D2 2 1FK
T3 ([1] ).

link L 25 O-surgery L T30 56%8kk% y(L,0) &K, HEARDRIZH 2 link L
IR LT x(L,0) % first homology group Hi(x(L,0)) ICX W 3T 2, EZ2I10UTD
SH 16 EOR0, Z, ZOZ, ZOZDZ, ZOZSZDZL, 767, 261D s, 271373,
Zo, Ty, 2o, Zg, Lo © 7o, 73 DZs3, 2y DLy, s DZs WHTET, K4 DEZES
link OF%LIE 50, 141, 69, 6, 1, 4, 6, 1, 12, 7, 5, 7, 60, 21, 9, 1 £7% %, &HOT
2ODERREDEMHTH 200 ZREL TV, FMHTH 5 L oikimIiZANET
5, AMHTRVWI LZRTICRBAERZIRD 2 LI 20, HHLAZEZDBXRS,

Case 1. Hy(x(L,0)) =0.
509 6. 4 FBRESI NS, R 46 I OWTIE, 75(x(L,0)) £713 7 (x(L,0))
ZHEZL, 2THRRL I EDRING,

Case 2. Hi(x(L,0)) =2 Z.

1419 6, 8fIZFRESI N5, FXD 133 flli3 Alexander polynomial & 75(x(L,0))
TKHITE 5,
Case 3. Hi(x(L,0)) =2 Z o Z.

69 D9 B, 21 fIFFREI NS, o 48 fiil % Alexander polynomial & 75(x(L,0))
TKHITE %,

Case 4. Hi(x(L,0) X Z>Z D Z.
6 %, Alexander polynomial IZX D, H\MZHEZR 2 Z EARENS,

Case 5. Hi(x(L,0) X Z®ZdZDZ
1T DT, ZHESRRED T — 7NV b Z ik 5,

Case 6. Hi(x(L,0)) = Z & Zs.
4 Bz R L. maximal free abelian covering space @ first characteristic polynomial

ZHIL, BTHRLRS I LEPRINS,

Case 7. Hl(X(L,O)) =7 d Z2 ) ZQ.
6 DI B 1HIFKRESI NS, fihd 5 filld maximal free abelian covering space ?
first characteristic polynomial ¥ 7z 1% second elementary ideal %l L [XH|TZ %,
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Case 8. Hi(x(L,0)) = Z > Z3sdZs
LA L2ReoT, HilRsndIcSikiko 7 —7VvicEns,

Case 9. Hi(x(L,0)) = Zy
12D 9 6, 1EIZFRESIND, ZRRIE M D n-fold cyclic covering space % M, &
B < e BRY 1L Hy(x(L, 0)2), Hi((X(L,0)2)3), Hi((x(L,0)2)5) FTKAlEN S,

Case 10. Hy(x(L,0)) = Z,.
7 ffi%. double covering space @ homology H;(x(L,0)2) T, XHlZ#13,

Case 11. Hy(x(L,0)) = Zg
5 1'632 Hl(X(L,O)Q) VC\ éf%&% Z kﬁ‘/f\‘é{ﬂ%o

Case 12. Hy(x(L,0)) = Zg
THEDH b, 1EIFBREI NS, KD 6. n =2,4,8 124 L T n-fold cyclic covering
space @ first homology DA |H1(x(L,0),)| ZHiEKT2 2 itk b, Rilns,

Case 13. Hl (X(L, 0)) = Z2 D Z2
60 i) B, 12 f@IZBREI NS, i 48 fillx, 3 fiD double covering space D
first homology & 75(x(L,0)) ZilH$ 2 Z itk h TSI NS,

Case 14. H1 (X(L, 0)) = Z3 ISP, Z3
21D 9 &, 6 liZbrEI NS, 5D 15 flli% 4 FE D triple covering space D first
homology TXAIZ 3%,

Case 15. H1(x(L,0)) 2 Z4 @ Z,.
9 fEllx, 3 %D double covering space @ first homology % 32 Z &ick b, X
MTE 5,

Case 16. Hl (X(L, 0)) = Z5 ) Z5.
1L 22T, SfkikD T —7 VBN s,

case 1 205 16 ¥ TZHA L. KE23 10 LUT QM TH & (1) Tag % 3 XItH%
REDT—7 VR 6 N50, ZRZ2BERICOE S, x HlllE, cf(x) »% prime link T
o(clB(x)) = x &7 % lattice point x ZHEWKRT 5, LiE. clf(x) D Conway itz &
RS2, n T x HIODWTW2 D2k EHEARDIZENRoN L, M HTIEIIZE
SNTEREIC T T2 T TWw 5,

R L S RE O RG> »Tid, iEHOHE L2 o—fr2 Ml MicEH <, Z2iC
THEKREDERSY A 7%, D MIFFERZ LD,
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x L M T D
0 o) 1 Seifert fibred sT x s2
12 22 2 Seifert fibred s3
13 37 3 Torus bundle T x I/[1,1] — 1,0]
14 43 4 Seifert fibred SFS[S?: (2,1)(2,1)(2, —1)]
(1,-2,1,-2) 41 5 Torus bundle T x I/[2,1]1,1]
1 5 6 Seifert fibred SFS[S?: (2,1)(5,2)(10, —9
1
(12, -2,1, —2) 5§ 7 Seifert fibred SFS[T : (1,1)]
16 67 8 Seifert fibred SFS[S2: (3,1)(3,1)(3, —1)]
13,2,71,2 5 9 Graph manifold(1SFS SFS[A: (2,1 0,1]1, —1
2
(13é72’ 12 —2) 6§ 10 Hyperbolic Hyperbolic : 3.;7082945111
(12,2,12,2) 6 11 Lens RP
(12, -2,12, —2) 6% 12 Seifert fibred SFS[S?:(2,1)(3,1)(4, —3)]
(12, —2,1, —22) 6§ 13 Hyperbolic Hyperbolic : 4.05976642564
(1,-2,1,-2,1,—2) 63 14 Torus bundle T x st
(1,—-2,1,3,—2,3) 65 15 Seifert fibred SFS[S?: (2,1)(2,1)(2,1)(3, —5)]
17 7 16 Seifert fibred SFS[S?: (2,1)(7,3)(14, —13
1
1%,2,-1,2) 6% 17 Non-prime L(3, 1)4L(3, 1)
14, 2,1, -2 7 18 Hyperbolic Hyp2.25976713(0
3
(13,2,12,2) 75 X Seifert fibred SFS[S? : (2,1)(2,1)(6, —5)]
13,2, -12, 2) 7§ X Seifert fibred SFS[T : (1,1)]
(13, -2,12, —2) 7% 19 Graph manifold(1SF S) SFS[A : (2,1)]/[-1, 8]0, 1]
(13, —2,1, —22) 7% 20 Seifert fibred SFS[S2: (2,1)(5,1)(7, —5)]
12, —2,12, —22) 73 21 | Non-geometric(1Hyp, 1SFS) | SFS[D : (2,1)(2, —1)] U Hyp2.02988321(L104001)
(12, —-2,1,—-2,1, —2) 7% 22 Graph manifold(2SFS) SFS[D : (2,1)(3, —2)] U Graph,[S2 + 3punctures]
/[non-fibre-preserving gluing]
(12,2, -1,-3,2, —3) 61 23 Graph manifold(1SFS) SFS[A : (2,1)]/[0,1]1, —2]
(12, —2,1,3,—-2,3) 6 24 Hyperbolic Hyperbolic : 6.18027441937
(1,-2,1,-2,3,—-2,3) 75 25 Hyperbolic Hyperbolic : 6.3326666425
(1,-2,1,3, —22,3) 7é 26 Seifert fibred SFS[S?: (2,1)(4,1)(5, —4)]
18 82 27 Seifert fibred A SFS[S? : (4,1)(4,1)(4, —1)]
(15, 2, —1,2) 73 28 Hyperbolic Hyperbolic : 4.21823364488
(15, —2,1, —2) 8§ 29 Hyperbolic Hyperbolic : 4.70364205913
(14,2,12,2) sg X Lens L(4,1)
(14,2, -12, 2) 8§ x Seifert fibred SFS[S?: (2,1)(2,1)(3, —2)]
(14, —2,12, —2) 87 30 Seifert fibred SFS[S?: (2,1)(5,2)(6, —5)]
(13,2,13,2) 819 31 Seifert fibred SFS[S?: (3,2)(4,1)(12, —11)]
13,2, -13,2) 890 32 Graph manifold(25F S) SFS[D : (2,1)(2,1)] u[ /m|SF?‘[D :(3,1)(3,2)],
m = [0,1]1,0
(13, -2, 13, —2) 85 33 Hyperbolic Hyperbolic : 6.73630906712
(14, 2, -1, 22) 75 34 Hyperbolic Hyperbolic : 5.98781044336
(147 -2,1, —22) 87 35 Hyperbolic Hyperbolic : 6.11165991536
(13,2, —12, 22) 891 36 Hyperbolic Hyperbolic : 5.3334895669
(13, —2,12, —22) 810 37 Hyperbolic Hyperbolic : 7.7900159735
13,2, -1,2,-1,2) s§ 38 Seifert fibred KB/n? x5t
(13,—2,1,—2,1,—2) 8% 39 Graph manifold(1SFS) SFS[A:(2,1)]/[-1,3]|1, —2]
(127 —2, 12, —2,1, —2) 816 40 Hyperbolic Hyperbolic : 9.78375114087
(13, —2,1, —23) 83 41 Hyperbolic Hyperbolic : 5.65624417666
(13, =22 1, —22) 83 42 Graph manifold(2SF S) SFS[D : (2,1)(2,1)]U /mSFS[D : (2,1)(3,2)],
m = [0, 1|1, 0]
(12, —2,1, —2,1, —22) 817 43 Hyperbolic Hyperbolic : 9.65085003623
(12, —2,1,-22,1, —2) 83 44 Seifert fibred SFS[S2 : (2,1)(2,1)(3,1)(3, —4)]
(12,2212 22) 83330 45 Non-prime SFS[S2 : (2,1)(2,1)(2, —1)]#S2 x st
(12, —22, 12, —22) 8% 46 Graph manifold(1SFS) Non-or, g = 2 + 2puncturcs/n2 ><"S1/[07 1|1, 0]
(1,-2,1,-2,1,—-2,1, —2) 818 47 Hyperbolic Hyperbolic : 11.1472182257
(13,2, -1, —3,2, —3) 75 48 Seifert fibred SFSIT : (2,1)]
(13, —2,1,3,-2,3) 8¢ 49 Hyperbolic Hyperbolic : 2.54158501007

P&

[1] Akio KAWAUCHI,

Ikuvo TAYAMA and
tion of 3-manifolds of lengths up to 10,

cu.ac.jp/ kawauchi/TabuMfd10h.pdf
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