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HAKONE SEMINAR 17 (2001)57-79.

Fibered Solid Torus 0O DS—diagram

REXRFE IR T IEB

1. Seifert fiber space

AED XIIZOWTEXS, ZZCD IREMAKR, T4bb
D={re'’=expbicC|0=r<1, 0560<2m}

T, I=[0, NIIPARMTHS, T, BHEp, q >0 ZHLT

by (rexp 8 i, 1) =(rexp (642 7 qfp)i, 0)
WO EbEDEDOREER

Iy : D' X{1}— D’ X{0}

KE-THED XIOLEED X{(} L TED X{0l L2V EhETONDIbDE (p, g)
B fibered _solid torus &\ D, ZDLEEEN 1 RxE D ITHLT, #s5y{x} X 1D
AR (—RIZIX) OB X I, y € D', BoRRY, ZORICELFIORSNOR
MoT reeee , LV BRICRLIZORBoT 2T, BT 1 AOBEHMBARRE 22
5, ZOHAhIR% (fibered solid torus @) fiber &\ 5,

P, q (g<p) BEWZHELRBRETHDLE, (@, 9B D fibered solid torus DT &
Z gpBTHB LI LICLLD, oL E, AROPL 0= (0, 0)E D' IZHL
TH, D' XIOHLBR{0}X I DOFEME SRV TE LS BHiBAhIRAS fiber TH 5,

ZRUSTIE D X I D p ZOHRSy

XICDXI| xi=rexp (6+2kqrfp)i€ED’, r+0, k=0,1,2, *+, p-1}
BOEDEW DR > T2 T, fibered solid torus D’ X IND 1 ZOEKPAdR L 725,
INB M fiber TH B,

(1, 0)BA®D fibered solid torus t¥, ¥ @ fiber LR LTV “BBAR” fibered solid torus

ThHd, Thz “0IE Lt ZLitLid,

BRITEERE M BEMABBROMESTL LT, M=UH,., XEA, LtFZh, #h
BUTOHEEZRF>TWD L &, M % Seifert fiber space L\ 5 :

) wuxviebid H.ONH, =9,

(2) EBROESMMFMR HE(H, | A€ANIH LT, HOMIZBIT2HEHFEU L LT,
U=UHa. a€ACA, > 3 (U, H) Db fibered solid torus & T DFLROX (D’ X S,
(0, 0)X S~ fiber #RHORIHEBRMBEFEETILONENS,

TIT, “fiber ERORMEER LWV HDIL, FHMABERH.CUND XS D1XE
D fiber D LIZBEINDZ L%,

EHMAMBR H € (H . | X € A} % Seifert fiber space M O fiber &\ >, U % H O fiber
nbd X\, fiber nbd U X TN B 5, fibered solid torus DWEYE%E R > T3, U D fibered
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solid torus L LTD ype & (p, )2 T35LE, (p, q) = (U, 0) , Thbb fiber HEMN
ERDIRIE (L fiber preserving homeo.) 72 &3 fiber H VX ordinal, % 5 ThW (+hb
b, DY D fiber BNEENTHE LI TWB) 25T exceptional Th3 5,

BT FIZx U C, ERZER F X 8" (2134 fiber 35 ordinal T3 & 5 72 Sefert fiber space
DEEE (BRI) BATIZLNTES,

—7, (compact72) Seifert fiber space M \Z i3 exceptional fibers 117 & B IR{E LML
L2VWDT, ENbDEDLYIO (AWK D SR fiber nbd ¥R Y BRUVLWTRNIT, B
DOZERMIZ BLAY) EFEEREBIR>TWSEESS,

LiedBoT, BT F LD (BN disjoint 72) m BOBRBEER D (k = 1,2, ,m) #38A
TEBMZERFXS HoU D XS ¥BUVBRE, ET0OhbYIZEED fibered solid torus %
BOHE L TRONIE, X% X %7 Seifert fiber space #1855 = L B T& 3,

22T, EHERMFXS O (EAHEENME L) DS-diagram & fibered solid  torus
D (fiber #EZNB L7) DS-diagram % FIE L TBITIZME 4 D Seifert fiber space O
DS-diagram %15 Z L B T& 3B,

Bl F 2S3RE S* OFE, S XS O (RbHER) DS-diagram L LT
H#E (2-6) : A = (BD, AD'CB", AABCCD}
Bbd, Zhid E-cycle e =ABCD ##->T\W3% (B 1),

1 #u[E (2-6) &5 DS-diagram A & & DO 2-label X= AABCCD
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Z @ DS-diagram DV & D0 2-label X = AABCCD \Z3ti53 % DS-knot K(X) VX, spine
S(A)CT S XS' D open 2-disk f(X)% 1[E7Z) @B B simple loop THBH, Thi
kxscsxs

(& ambient isotopic) T&H 3 (H28M), Lo T K(X)®D homotopy class # t L+ 5
L, tidm . (§XS) =2Z ~ <t | > Dgenerator THB, HRITMD 2-labels ¥ =
A'BC'D, Z = B'D'\ZxHI5T % DS-knot K(Y) 3 & U K(2Z) D homotopy class i3 FhEh 2t
BIUPnThHD, ZOEELE1 IR 21505,

2]

i

/

2 WEQ-6)ICHETS S XS - IntB D spine DF

L DE 2 1XE 1 O DS-diagram (=345 3 closed Jake surface DYEY HEFH LI b D
THD, BTIES X IDRI closed fake surface DEBPHAATH D, 2-label (72
b8 XS ND 2-cell) X =AABCCD %3791, S X IINT A:ABCC:D = 2-cell % 5
2TEBL, ¥V, ZORBE-THEL, TZITRKS X{HLE S X (0} BRI &L
Do THLS XS WNIZEK LA o7z closed fake surface b BRIZROBZ L RTE B,

-3-



(60)

&T, Z @ DS-diagram A D DS-knot K(X), X =AABCCD, % EB T3 mEDI5 L
72 knots @ tubular nbd %Y Br< L EHZEM Fim) X ' B¥EbN3, Z 2T Flm) i3k
s 26 mBOREZBRTTEOND punctured 2-sphere (=73 % disk) T 5.,

F(m) X S'\iXBAR fiber #EEANTEL, m = 1, 2, 30BBKIX, Z0k5%
trivial Seifert fiber space F(m)X S' @ DS-diagram i3 ¥ hFhE3, K6, M70L S

7‘&60

K4 : D' XS - IntB’ D spine (FeFH & AAE)

-4-



(61

X 3 iZ solid torus D’ X §' @ DS-diagram THB%, E6IZ /1B (=ERE) O fibered
solid torus DHELE% PIEE L7- DS-diagram \Z b2 > T3, ThbDEEEZHRATHITI
EYTHhIEVWWHEBRELTWED, IHFETFEANEXOERHENIO D DS-diagram
WY 5 spine(H4) WYL TRET i,
Int(D* X ") DRDPN/INETR 3-ball B Z#BOW =D’ XS - ItB’ % 9 %< collapse L T
Wl L, Z0 spine BELND, K 31X D spine \Zxis LTV 5 DS-diagram T¥H 5D
T, ZOspine ¥BEThIELOFERITI—BERRTHD, 2BITL,

5 : F(2) X S' ® DS-diagram

ZORISD 2-gon #HOETELEHE6NDLSITRD, BHERBEEZBRVTIIZILLDIES
BERTHD, 5 (HDWIRK6) ORMIEHB 2o0A5AFIE, FQO)XS DER
d(FQXS)) THB2oDP—F2ERKLTW3,

6 : FQXS' o (gt &niz) DS-diagram
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TORTIXS XS b 3EDEST solid torus (DRIF) ZWMYBRW= FR XS @
DS-diagram TH 5, 3ODANEFITThEN d (FAQX §)) OEERSTHB b—F
AMFERLTVD,

7 : F(3) X §' ® DS-diagram

—RRIZ, F(m) X §' (ZiX trivial 72 fiber HEBANTH B DT, SHEAWSOBSEERSL
THD F—TRARZBNTHENEND fiber 13 (L ULhBZ E7i2L) FoFiITELTW
Do ZD h—F RIS ¢/p BID fibered solid torus % BIRIZEY 11T 57D, qp B
D fibered solid torus DER TH 5D b —7F ZZBWT fiber BE > T IELTWB LS4
DS-diagram = RETIUENHD, TOLR%E LIz DS-diagram iZ >\ THERTBZ &
BZOREDELRBENTHS,
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2. fibered solid torus @ DS-diagras ® (BEX i) EVF

SEEERS DSILTHBDRYFT, ¢p B0 fibered solid torus 7 DS-diagram &R
Bic, VyRE—VThD, TDEVFOEBEp = 7OHBIDOVTRRTRI J,

2/7 B0 fibered solid torus YR8 DX ST, torus EE TEALTVSH (LW A,
"meridean & 7 B3> TVWB") 1 KD fiber IZFAT fibers TREEEHOL, TD

fiber BEERRO X 51 solid torus AR fiber HEE TR L THOND, LIchoTY7
D fibered solid torus DEEHERRIIUTOLIICLTED Z LR TE S,

8 : 27 8D fibered solid torus

¥, K8 fibered solid torus % meridean disk Dv, 3 Du = M = MM:M:M:MM:Ms,
TY->TD' XIDFICT D, EIT, TaLb—varsr—xD XTI TERTRBED
CHECEID (K9). THL N XIDHDOY a— rr—%kNTETES, LKL, Vi (k=0
L2006 LIIAKRD Z2TEHLIEEBOILTH S,

/ o $
~
2 G
N
% L
HZ\D< N 3) My
Ho \ M‘ 2, “;

9 I IXIZERICTERT D
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EITETIMEOYa— r—F U=V XI%2T—TNDLIZBL, 2D LIZ2&
By —%U =V, XI&WMH LT3, ELIZEDEIZ U = Vi XTI (mod. 7) #FFH LT
D0 DXL TREIZU: = Vig XTI (mod. 7) 2B LT T L TBMOLRB V3
—Fr—%0i (B100DEDK) HNTES, ZOEOIH-> ZWVEEIX “FiZHdoT
FoTCRMBOILTITRIOEEY” POTETVBELOLELXSD, ZhbD1EK1E
R h—FRXEIZRSTW3S fiber Th 5,

STZOTr—X DX BMD fibered solid torus DEEERBTH DM, “h Dsik
TOLERDHD, T, HRBY CHABUER LD GRPMEETRT) EBR2HEH M, M.,
Mo, My, Ms, Ms %4 X THT, EHIT, Eb 72 2HORAEH b EEKRHER B, B, B, Bs, B
EHT. 72¢, TRThOFELREEICIEITRNL B BEX T B 2o =R T8
PREERTHRE LTES (K1 0DADR),

0 ' ->Bo
M

1 Lg . | Bl ) A
Ly LH

L3 A
3

Ly K “.o‘.; L.*\.J. A
/ ‘L] g ‘B| A m{%w’s
Lt ¥,
L 5 A W‘(TT B

¢ La A B° x'fﬁ '

L, N A1 ’ ﬁ?m
4

s (P,
i, ¥ A' J A Ty
- 3

s L4 U= L.\.a\_g 'W;‘(}Wz

4 l-o 5 Bo A ’ A
0 L >

My By

10 :5—Fpit

Sibered solid torus DH BRI OFEDEL LT 7E RS LR >TWVWEY, ThbrfiE
HTH1EHIZ, TETFERLOEA (=B1 060 8ED/IHDOFL) DOFEEEZL VH
ELZ LT B, ThLDBRIZITRTEAL TNV EFSTVENLEDTNZRIZY
ELTBLE, ThoDEFEZEDLDIX v D (fibered) solid torus \ZI3+ 5 star T73
bbstlv, D' XS8))L72s (B11),
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B11:st(v, FXS))

ZDstly, D' XS)) % DSILDO-DOHERARY FTAE (A1 00EDR) ITFTET
(®12),

M

B " By

B12:2/7&8fibered solid tormsd)D.S‘-di.ez,gr.ﬁ.nvi'C’ﬁ)c'.'.—‘:‘ii s
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DS{bZBRREEH7OIT, I-label AZHR->THEL 2 % piping MTLTRONIE, &b
PLTHIY D DS BTEB, TREHEMLT 5L, EHRER R HHMEEEL, L
Y E-cycle 2 F5o e AHHDOT o & Y LBRICHEENS (B1 3),

B1 3 : 2/7& fibered solid torus® DS-diagragd\MT5erX !

¢/7 B D fibered solid torus ® DS-diagram %, q DEDEVHE 1 05 TOHR B & B
BEOBITHENZPOBNWE LTRBREASSHVDOLDED, TR THHEENY O
DS-diagram DRI NEB-T2bDIT2D, ENLEFIZELTEL,

.
. g
St ean="

BA1 4 : g/7&l fibered solid toruso DS-diagrass—%&
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3. Fibered solid torus& EHEL

fibered solid torus T—HHER b OIX 018, 720 trivial fibered solid torus T %,
(e, DE¥RMBERLDOITI2BTHEH, LTAN, ZhbD DS-diagram ZHIEFDK
BETEASILTDL, (HDEVIIEBERMETELRYD, LoV BPRLIT) HHE
EXTH, Thide b n<, HRD DS-diagramiZR1 5D LBV THD, L TABENL
LEICRDILRAICHGIZELSEUTNS, P LEZXDEETDEABL N> TL B,

¢
(1% & L SN 173 R
"° ?..' Q)kQ P -‘.': d .‘.".- v -..:“-
:':‘ E A A ;Q; ;.P
. 4'; _P 4
Nﬁa//(:jgﬁxwh
"‘:‘m ------ o . 0

15 :0/18¢& 1/Z80) fibered solid torus® DS-diagram

ST, ¢pB (Isq=p-1, »2p, qiXEWIHK) D fibered solid torus > DSdiagram
DHENL OPDFEIZONVTROTHE, LIBZBRIALORETRT, AHED1
SEERTDOME :

"DS-diagram t.0> Dehn surgery”, 5% I 508k 89(1989), 1-6.
Lo T, FCIICREEENTWELDTH o, BRHENRENS D DS-diagram % ¥
DESILTELNEDD, EDO~AVOBEFIREFICIIESIEY b b,

R14mb6bmhdeEh, —Bi
' “ep B L 1-qp BD DS-diagram \XE\ TR DOBME”
b, £, 1pB(p = 3)D fibered solid torus DENIITORD X 5 2BESH B,

1/3 1/4 /5 1/6 177

B®16 : 1/p8I0D fibered solid torus® DS-diagranm
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LZAT, ERIORIEW HEEDTHRTS,” ¢p BUD fibered solid torus” &\ F1K
i, TAUERIZBRATI b oT, TOMAERO LEL Z 5, AHKIZAIEIC NE
SEEL) EBolLvok, AR VYT VRY 2] IERIBADZ LENESIZY 4
b irhoTe, fibered solid torus LERE, TOHWIEIMBHD LI Dh, Hh b
RWEFEE AR, TLTEE, LEEIT—OWYICRA LA ZSSERWVE,
THRLTHET TESEER] LWHIRHEDOR, AIFKLRAEL TN,

p < 81ZXT % DS-diagrams DR ZEADITEWVI o2& 5 LVWERZLEL LD T,
U LD DS #EBRTR Lok, WS HABLTATHLEFICIZRADHANE
HbRWETZERTE Mok, LOL), NI RIEZDE, LHEbdE, B
BERDT, ILRDIGECERY 2P0BI iz, FLT, EWIZHELRS (p, q) Op
<15 1=q=plTHBHbDTTITH LT DS-diagram #1E-7, ThHZ2HkD 5
He RAKRHBRITIRWVWER, FHAMOHEE

[ fibered solid torus® DSIXiB 7 & ! ]
BEFOBBONMCH T, LELOBRTEHED” ELHE” LWHEELZEVWHL,
LVHZT, EbHOD DS-diagram Z EHZBRTICE > TESRTHDZ &Lz, MHH
TR E LD, LMESTSERTHELS LR,

I1=q=p17%3 (AWCHER) BREp, b3 FRE ¢p 2EHSETRTILE
T3, 0<gp<1ThHoHhb, ENFITEERSEE LRV TRTILENTES, £
ITCEDL I RESBEORETE LT

[ab a °* ak] =

.’._
ax

PEAT S, (BEREESS @ 2ERIZBWT [ ana, 0, a] EEL X5 THB,
ZOWBIZIED &, BLDBETEHWOSThba =0/RDT, [0, a,a, ', LWV Z
LiZied, ZOFED (o) ZHBELE,)

WL ONOMBRESFEEFIELTEL,

-12-



(69)

1 bec +1
[a, b, c] = 1 a(e+l) +ec
a +
b+ =
c
i 1 _ b(cd+1) +d
fa, b, ¢, d] = 1 " (ab+1)(cd+1) +ad
at —/—
b+ —
+ X
°T 4
&T,
12 = [2] = [11 1]
Thd, £7t,

a = [a:, a ' y a:], a ‘igﬁﬁy
ETBL, DEDLIRBEERRY I,

Proposition. (I) 0 < a< 127256%, aid

a = [la,a, ' ,ml, wFE 1 a¥F 1,
DEDEHZFEL LT—RICRT I LNTES,
2 a=[La ,wl 22biE, 1225a<1Thb,

SHIHEDL ) 2BRANR Y =0,
(1+a] + [1,al =1
C1+a,6] + (1,4, 5] =1
Ci+a, by b:] + [1,a, by, b:] =1
INZ—RILTHEDEDL RSB,

Proposition. o = [1+a, by, by, ***** yhl, B =[1Laby,b,  ,b0] 726X
() 0<a=12=8<1,
2 a+B =1.

WolEd, 0<qg<pDt %, ¢pED fibered solid torus D DS-diagram DX,
(I - g¢p)BAD fibered solid torus © DS-diagram 2725, Lidi->T, a<12, Tiebb
a =gp= La,a, ,yal, a2 2, ailBRY,
DBEIZDOWTET, qp BLOD fibered solid torus © DS-diagram % JA~<THIFIT Ly,
p = 15128 L TR 7 DS-diagrams &, ThrOHH L THEZLOERRICL THI=
(B17~E22),

WERo L, AHROTHEDEREMD I LB TE, LT, - - - bEhi,
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(70

(2,11 =173 (2,2] =2/5 (2,31 =37 [2,4] =49 (2,51 =511

(3,1] =14 [3,2] =2/7 [3,3] =3/10 3,4 =413 [3,5] =5/16

DO

(4,11 =1/5 [4,2] =2/ (4,3] =3/13 (4,41 =417 [4,5] =521

(5,11 =1/6 [5, 2] =211 (5, 3] =3/16

&

(6, 1] =1/7 l6, 2] =215 (6, 3] =3/19 6,41 =425 [6,5] =531

N

17 : qg/p= La, B
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(21,11 =25 [2,1,2] 8 [(21,3] il (2,1, 4] = 5/14

%
&
&

(2,21 =377 [22 2] 512 (2,2, 3] 717 [2,2,4] = 922

%
®
o)
&

716 [2,3,3] =1023 (2, 3,4) =13/30

(2,31l =49 [23,2]

<
@)
@
&

(2,4,1] =511 (2,4, 2] 920 [2 4,31 =1329 [2,4, 4] = 17/38

<
®
O}
()

(2,5 1) =613 [2,52] =1124 (2,5 3] =1635 (2,5 4] =21/46

Sy
®
@
@

®18: gp= [2, b, c]

-15-
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3,,11 =27 [3,1,21 = 3/11 [3,1,3) = 415 1[3,1,4] = 519

PeEE
NN

(&) () B
NOASAAAN

3,3, 1) =413 (3,321 = 723 1[3,3,31 =1033 [3,3,4) =13/43

Se e

(3,411 =5/16 (3,4, 2] = 929 (3,4,31 =1342 [(3,4,4] =17/55

sk

(3,511 =619 [3,52] =1135 [3,5,3) =16/51 (3, 5, 41 =21/67

B19: gp=L[3, b c]
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(4,11 =2/9 [41,2] = 3/14 [4,1,3] = 419 [4,1, 4] = 5/24

&

[4,2,1) =3/13 [4,2 2] 522 [4,2,31 = 731 [4,2,4] = 9/40

@

730 [4,3,3] =1043 (4, 3, 4] =13/56

@

(4,4, 1] =521 (442] = 938 [4,4,3] =13/55 [4,4,41 =17/72

DO

(4,5 1] =625 [4,5 2] =1146 [4,5 3] =16/67 [4,5,4) =21/38

SO

[ 20: gp=[4, b c]

(43,11 =417 [4,3, 2]

@

@

-17-
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(2,1,1,1] (2,1 1,2] (2,1, 1, 3] (21, 1, 4]
= 3/8 = 5/13 = 7/18 = 9/23

(2,1,21] (21,2 2] (21,2 3] (21,2 4]
= 4/11. = 719 = 10/27 = 13/35

@
@

(21,3, 1] (21,3, 2] (2, 1, 3, 3] (2,1, 3, 4]
= 514 = 9/25 =13/36 = 17/47

@

(2, 1,4, 1]
= 6/17

(2, 1, 4, 3] (2,1, 4, 4]
= 16/45 =21/59

S

BEb21: g¢p=L[2 1, ¢ dI

-18 -
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[2,2,1,1] (2,2 1,2] (2 2,1, 3] (2,21, 4]
= 512 = 819 =11/26 = 14/33

() (5

9

[2, 2, 2, 3]
= 17/41

@

(2,2,31] (2,23 2] (2, 2,3, 3] (2,2,34]
= 922 = 16/39 = 23/56 =30/73

[2,2,4,1] [2,2,4,2] (2, 2,4, 3] [2,2,4,4]
= 11/27 = 20/49 =29/71 = 38/93

®

&

122 : gp= [2 2, ¢, d]

-19-
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4. fibered solid torus® DS-diagrasd) B4

AIEOREK (K1 7~K22) Ti, DS-diagram @ I-cell [ZiZ—815 AR bh
TWRY, [ENEEICREIPE] EWIOREOEBTHSHME, Lok, £hbdi
DS-diagram Thd, LI Zehb, & I-cel DT WVTHRIZEE->TLE S, T4
L, DS-diagram OEFEHBEZFIALT, T VOEDH LRWICRRT B = &
T&BDTH 5,

O T A
a.=[3]=13

Th3,

13 BA D fibered solid torus D (5N A+&E D) #RiIXE 1 6 OEBICHWTH B, iz,
K160

138 —» 48 - 158 - 168 - /78 — « « « ..

DOELEBRETHE, [n13) =1/m+3), n=1, ORI, [n+2] = V(n+2) ORIZ 2HE
D I-labels A. £ B. % BM L= THBZ L HBoh3B,

ST, M1 7#ZBE&EY, TOHBEREZELTH LS, 7,
(n,1] ={n+1] =1 (ntD)
THDHIILITEETS L, B1 70EROHEINCEHENS[a, 1]BORIIA1 6 DRFID
RPTERIZELNTWA I LRGN, ThbDREHFEAL LT, EFIOVWTE~
E~LBEDTITL, REXIX3TEHDE .
(4118 —> [42]18 > [4318 > [44]8 - [45]18 - .. ...
FEELTHRLS,

Y, BOEROEL: [4 118 — [4 218 (K2 3) Ho>VWTHET S,

X2 3 : Bending bia:[4, 18 — [4, 21 &

-20-
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(411 =(5]=15ThHadh0, [4, 1180 DS-diagram ¥ LT, B1 6 TRENE
[51BDHD (K2 3NEDK) 2ANVWBILRTES, Fhk
A ([ 5]) = {C, A, A B, Bz, P, Q |
B.AC ", AiBA:'B:", PA:A/CCB:B:Q ", P'B:'A:'Q ", P'Q " }
EENTBI ), TONEIX ERMLICHB HOLSD) I-labels DL
C, A, As, B), B, P, O
BEXU 2-labels (£7=ixFD—8) DLk
BiAC ", AiB.A:'B;", PA:A/CCB:B:Q , P'B:'A4:'Q ", P'Q ",
THRINTWS,
RULEEFETHIZ, H230ERTRENK[4, 218D DS-diagram A ([ 4, 2])iX
A([42]) ={(C,A, A, B, By A, B, P, Q |
B.AC', AB:A;'Bi', A « A:AICCBIB:B o, P'B ."'A .0,
PA.B’'A:'B.Q, PO}
LB, EL, a =[41)1=[5]1Th%,

[4, 1138154, 2]1BZBZER %[ 518D Bending £7-i% B-move &\ \,
bisy:[4 118 — [4,2]8
ERT, TOLITIE, K230 0ERTCRLULEEBBRICH S,

W2 HEETHMITC, 3 FYVZ2EIXB-D0BRIHITRREMITARLY &
REIZENIS, BXEFHOENOBRERZLITon D RoTELE LA, NMICHE
ZAoNDXI2MKT2ea FUNIP/LWERhokDn, FhrrokoTI LM,

RICALHR BRbHA5i12 #irnik

HEOMIED, FHETHLRVDER, EOAXIFTVILEWVS HLAE,
FICBOLATLR>TWAMMIE, EXBThiEE-vWFhix@vicisd, oM,
EDELNPIRREIDT=DIZ, NEOEHZLICLELBIEAVICHENRZ LS, (I

FEORHDOLBYIZEE D, RATEIRMBRICHEABRNTAERWTYR,)

ST, —&RD
a = [an, a, -, Qryy ax], @ = 2,
LT
layas, -y, ) =laya -, ae, s - 1, 1]
NRgY o, Lo,
a =[8,1]1, B = (a1, a;, vy Qe ax- 1)
WX LTS, ZD Bending &\ #fE
ba:[8,1] = [B,2]

BEBTDHILNTED, TOFHEIL, bis): [4, 118 - [4, 21BOLEx LT o<
RRIC, BE# L TW3FM &2 oflicdiy tehid v,
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(18

ETR1 7D31TEDORIZES>TH5,
(4218 — [4318 - [44)B > [45]B) - - .. ..
(4, 3}

D2BRDOE : [4218 - [4,3]18 (B24) oW THETS,
Ve
By )
()
”:_ B

%
/7
Wl

RI24 : Vavings:[4, 1 B >[4, B >[4 48

[4,218D8OBIZHSB 250D I-labels A, Baix, E2 3D
Bending bis): [ 4,118 — [4,2]18

DR, BELIELOTHD, D200 I-labels A a, BATEELTHED, “hbd
D I-labels A, BaAIENEN, [4, 2]BOBRDRNT, E-cpcle (D72 DKIEHR)
FiZ1&, Bl L2 1EK BIUPOHERE CHRDIMBGIZ1ED, 43 3EKT2H 3,
ZOWFITRVBELER>TWRIE, [4 2]B16[4, 31B~OFELOEKFIILIHE
L Thd, Tibb, [4 31BOROLEBTHD THNE, POFIRE THDICH
Wi B DR H M MINA, Bl LIz A48 > T E-cpele LD Q O EE TETT
W3, FTEBIZHOWTHREETHS,

ZZETNE, HEidle, 318 — [4, 418 [4, 418 - [4, SIBBLEFNLUR
LI RTOURI—UT, REXBENIBEHOEVELTHAZ LRg»n5B, 2nbd
Wistan: [4nt]1 1B — [ 4, n+2 158
#, (a, n+t]) BIO Waving, F7203 Wemove VI Z EIZLE D, 127L, a =[4,1] =

[51TH B,

Coix, M16m
(3] - [4]® - [5]1® > [6]® - [7]8 —» .00
b, O Waving D/RE— 2 DEFETH o7z,
bz, — Ko
[a:, a 'y ]i‘l‘;, O = 2,
? fibered solid torus @ DS-diagram =%t L T%H, Z D Waving D% EETH I LM T
&5,
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(79)

NEIZERNZ LKL &, ERBHICER>TWL, 2FZERI P TXEBREOHE
EOTHICELETNT, 2RI KEOTHD, EBEN> TN SEEHEDTND
L, RANVRAORMBREALRTY, FRREFNTHEBRELNHDOE,

WBOBICIIE B, NoEHINH D, LEFO EROEL] EhRALPWIFS
Rk (OFERD) X, B OR-EEMIICITBRBZSEEZREFIICELELHZIZTVWT, VWD
RTblniEn e T3, £EI (RECEBETES L) ATH) ERETIEL L,

EOBROMELED L ) ICEREMAKRTHD [HiBE] X, BOEOHY X5
PHBAELELOOLIICEDNS, Zhid TEEHEK] ILATR2WL Bb‘gc':%é’ﬂti’b
DTHBN, £i2, BIRIOTINALDOTHLH D, ZORBRIHFERROBEBICHL R
b3 nd, BIZEHEN-AELDL TIXOLDEDD X 5 KN T 5, W-moves %
FEABEDTWAIRTMNY, TAREENERLTE,

BRBBERL, &b, 7-NVOFTHEERTHIOORBRBRZEHL TBI 5,
(&i3F7, =F%57))

K2 20KRICHD(2 2 4 AOHERTHL), ThEHFHTDHLICLY, TO
B %185, “" i Bending, “—" ¥ Waving TH 5, 7=, “| =" JEEEHKRTH S,

(3]
l:
(2,11 7 [2 2]—[2 3]
l:
(2,211 7 [2 2 2102 2 31—[2, 2, 41—1[2, 2, 5]
l_—-
(2, 2, 4, 1]

() [2 2 5]
l:
(2,2,4,1] 7 (224, 21—[2 2, 4,312, 2,4, 4]

BWHZB L, (22 4, NEIBHEOHRBEATH S [3IBIZ, moves DA :
/BW/BWWW/BWW
EFRLTELND, EL, Y/ XMESEH, “B" iX Bending, “W X Waving %E%
T3, (ZOREOFFMOEEKFENT2E2 TRV ANRRW,)

WFRIZL T, ZD moves DFING[2, 2, 4, 4180 DS-diagram OBRIEFRO#EF b
SmBL, TRLVOHTHFLRNEDOTHDB,

(%) 2002.3.18.
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