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BORING 3-MANIFOLDS
MEIX #AH Bz

& General Situation.

3 ~manifold OFFRIC Heegaard Splitting €% 22 > ¢
1. -BETRBEIN, T LeHEU VEERI 0 20 b
FR-BEL L0, TRT, BKSVETILRAA LN
BERHYBbNSH 'Compac?f connected orientable 3-manifold
with nonempty'cometted boundary 122 v CHRYH THE 7,
(RT TEF S LD 5w 0Y , 3-manifold 134T com-
ecled 07 orentable T %) IZITRIQLH LB
DL -WERL. HEoF-Rrdr,

VP& compact 3-manifold with comecled boundary 2V of genus
5.20 vy 42, {Tiha.e £ disjoint proper ares in V,
NTsv) T Te @ V T D Teqular neighborhood & &MY .

Definition.  Hw=cl( v -\ N W)
r¥d . HW@E & EBYGHETEY @R sold -

1



61

torus (fendlebody) €749 genus 13 gtk . Zod 5 a¥
po&ndE uV) TE T, I £ MHW ® free group

e ik okiKE my c RETH

Proposition. ¢ m() £ (v

@ VNS embedadle W H1& m) =puv) .

2EY, 4W) v m) L0Eid Ponare Conjecture & %A%
Kﬂ%f 05, YK CTRRTCES . |

Remark 1. NIwnsV =aN(TsvInaV 1 TE 280
2-disks CL,CY T® 9, ci=oci =0aCi" on sHW) (=3
fomotopic, ~ 13 homologoe ) T'H B . €T T L.Roeling (RIS

(Hw; ¢l,cs, e ) & V' 0 Heegaard Splitting LA TV,
(RIS g+k 0 BN B, IS g+uv) % V O Heegaard -
genus L o 3.) - |

2. J. Downing (D) 1§ Compact 3-manitold V (aV+9 may not
comected ) 1IX¥vFL T, V=HY H2 ,H. Hz & solid tori of same
genus , LEDEDZLERLT YOS, closed 3-manifold & O
MUR 2% ZH%EI- % ovEd 7u D VP o Heegaard Spliting r
L 713 Roeling 5% 0 13118 BE THoH.

Closed 3-manifold M’ & Heegaard - Splitting o yeizus o (

geometric Tun) ML LT oRkABEAM) LETLT D,
W. Haken o B8 < BF8 (H1, %4 ) o corollary £ L T,
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Broposition. - ji(M#Mz) = HMD)FE(M2) (3 omected sum).
%D . boundary £ compact manifold 135G B disk sum (4)
K203 b Fl# o FEERE Z 5 M closed case i ruduce
T2 LRABERTIIGOLITHD. TAMNS;
PROBLEM 1. V*=V/BV, otrs,
Q o mVD=pWy+ HVe) ( £ 1 trivial)
@?'A'm(V)-'—.-"»m(V)“"m(Vz) '

Group G L presenta,t:on (Koo T T i) %Z’( to
yenemz‘ar:s XX, Xm m%!]\ﬁﬁ G0 Tank LAV r(6) L
£ <o Hw #° solid torus (213 TolHw) 2% Free groap) 4 h 13X
,vkaM'$qLﬂv?2wmkéammb1%bmbw

Rob, co HW) T frec /wmofopy class (Xr9%. M(HW) o
conjugacy c/a.ss ZL‘C%EH) % & TENG L,
771(V)= (x, Xy, - X[yf,,“ cx Cm) , m=m(V)
4D TV 0 presentation EMD 5, THV) S m)+g |
PROBLEM2. V° 0t S’IC embedable 7 513",
? YWV = 9+ m(V). |
Haken '[HW!] £ FWaldhausen 1) proposé LL T, |
Conjecture. W (M) =T(T(M)) M dlosed.
,M(V)fj r(m)) av9¢¢,V’:campact.
Lo BEEBT ) A0 A HT T,
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problem 2. 2t Yes T3 % V7 (embedasle into S 13 ¥TL T 1% Z4oh
NEB XA H Y problemi o ©.0 &% 1es t’éllb RADANP N/
XH0TH,

boundary o) genus 74 ¢ % o V1< genus g @ solid torus Hg &
boundaries ) flomeo. T BEOEEDY closed 3-manifold % "i%
A, —MBE H(VYH) £ 9tuV) ThHH.

PROBLEM 3, #:& 0 compact 3-manifold V° with connected ov°
of genug20 IKIFL T U(V’yHy) = g+p(V?) 7392 354
omeo. oy 1IBAETAD? (ZoBEY - MEEY<IID
22U\ 0T, VP irreducible ¢4\ S’ i< embedable . X g 21 ¥
WY EHESTTEZANIRS Y .)

problem 3. 7 ¥es THH I > & V° I 7 9 TIT Problem | -0 %

closed case 1< reduce T35+ L ML7a O,

& Application and relation to knot .

- R B L A FRETR ) XD TR LI MG 02 S, F e
LRAGt0 £ lad. KESod o knt (smple
closed tame curve) & L. V(k)= S3= N(k:8*) % closed comple-
ment of knot K X0¢R S L ITT D . H3Ho KAWL T (K,

Theovrem. fnot K in S° 1SYTL T . K & 37 map £,

F:8'%x1 — 57 map.  such that F|S'x(.17 :embedding,

A
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F(s'x310) =K and  F(S§'x10}) =Ko some knot B*HAT"
F(V(k)) MIVK))+ 1 T H%.
(Proof ) RIS VIK) 1< boring & 1 @ LTY > T, 2R
V(Ko) 8S'XD? 1242 2L EREIFEI N, 2 < AT
NSodicproR 05, SPod o nonsinguler 2-disk D T
Bako=%, Dnke= one point 7 4ot MNHo T, -3 KEI=
2% &2 arc 7BV (SHIEH T VK) & boring 98 LHB)

CN(KVF S & N (KoVoD;S®) L #* ambient jsotopic T

VY INR4 & i3t '57\'(“ HBH., S2bsiome point , $(hxI)=A arc.

V(K) VKV NCA; S {7 N(A;8 :3-ball) (2 isctopic )
Ko-NCA) : are ,  Hwan= S— NCKVKeVA 3 8%) .
J &S o suwactp t A< BL tordarL,

N(K VA Vko i $°) A N(KVKovF(IxD) ; $7) & N(KeV(K-F(Fn1VF(721);S")

-%4"!~IJ Jcs-7 T
wN(kaV%‘(fxr))'S’) 74y K
BEOF & $% 2, NE L 513 £ el) T
&) de;ree KA T bal hmeo. < LTHITREYFOL S >,
f Nembedding 55 plVio) = p(Viks) T2 %5 w2, Ko
W Erivial kmot @ L=, monlyivial torus ot I< 7TL T,
Corollary. Kk mlorus bmol & 5 u(Viky) =

F(Pxio3)
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@ uVek) & knot o invarient X HB 2L IdE 5 5 b Bk
B 0%, unknotiing number 9 NSV X 0 < 50T knot
), /z}&%l:r;rlit MECBIKE Ty, HIK L % problem 2. ru S
B4 pu< bouliornh, |
Poincare conjecture DR FIEW E1E% > v, S05 kot KO
reqular neighborhood o) interiour W ) £ > TR Y H3K) £H
T closed 3-manifold % 15 % Bing o B3 (b P % proper-
ty Priz2o X 236N XX >k 3-manfold IWYH,
® Heegaard genus ﬁ(.V(K)W-/,)_M»IJ uy+1 XFrENS,
EEBCAGBIBHET L 0 ( Heepaard genus 205 ERFRY ) AT
SHH RGN BRI L YR L T4 > = closed 3-manifold
N Heegaard splitting  (Huwi; Ci1, 0, ", Cunt ) ( Ci: simple Loop on QHy)
129 0 TS ( Smplyomected THH ) LT0D 5 &), Sadh
» V(K) I boring a“'@ sy Tq <“ m %N, embedding f :H,,,,—>S3
MBI LT fen 1 »zn‘Sa—f(F/,ﬁ,) Q=2 ey, LV )R
BARDH. TD ﬁomo/oyy'a-SPhere 1} Heeyéard Slitting o
S’ Aoy embedding 1> v Tid D.Neuman (N) 2*H %, £~
Lt Splitting O genus 1 EORKEC U DM,
SETILELLT. 220 bmt Ki, Kz & ¥0product I<
50 T4 Problem 1 FKERD & S TMBERBD .
PROBLEM 4.  u(Vikeks)) = u(ViKn) +p(Vik)) ?
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£ 53 A kot KD 3", Link 95155 M D closed >manifold
KA LT L0 Lk ouER B2 2 LD lo X BERD 2
LIFTX% . Xis trefoil bnot 55 1E 5 M%B Aomology 3-sphere
0). Heegaard Splitting £ L THI'TH S, > M Dehn
01k - = manifold T'. > M7 szné — fake spin — (& H.Ikeda
(I) X®H%. trefoil ot K i3y L T p(Vw)=1 K9\ 5, %>
T Heegaard genus 13 2 lf’;l‘b . |
Example. K: trefoil knot .
ML CAVK) ; NIK:S) @ meridean ¥ Londitude .
m, L' CoH,  Solid torus of genus 1 & » 4
| fp : OHi— DVIK) Aomeo. by fom") =4m?, /2;Jl’)=m(/m’)'“.
_#MR==. V(K XH o homology 3-sphere K21 integer.
SHHEMe <20 T Mg My (i#) B Qroup 25497V D .

My ( MM = (x,a; 205 axax?))
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8§ Motivation
BIZ & Simply comected closed 3-manifod M o Heegaard -
Splitting ( Hn: €-cn) 137207 HG) T Hn i< G
1258 > T 2-handle & attach LTH85 N manifold €& DT,
H<e,y , HCiy €1, o BT solid torus A5 1E M 2 BB D
RSTHH, turbhgT dlep-wise 1= Heey 2 solid -
Ctorus 1ISABTEH D C o H4F (H 21X ¢ M(H) o primitive
element Erepmsent T2 L) 3?§be V9%, x>,
RoMBIEBTFETL Y 1<, S0 Heeqoard Splitting T S 2
tT03FTEA, DAGHIoBUMBAEE TR,
b step wise (inductive ) 1273 089 % O TIT < A
HEVY - LB TIHAS A0, LALZ0L ) ARE
| 1‘;!1730\"3)4 IBGUDT. BREES T LEREAY
B THRGOMAD O SNER?ITI I LU > 0B
5D, BREIFIND LE L0570, “HA DL
NAYLIATHD, | |

H2

3% ) genus2 o Splitting o Ha<Crd
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