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1-conn. 4-manifold M* with b(M)=3 and Ha(M)=Z.
BEIK  #RH REZ

connected compact n-manifold M*1Z embed = &4 7= PL n-
balls {Bl}e 12207, ® \UB.=M, @ B.nB;=0B:n0B,
1d m-D-manifold, THH &= {B} & Mo ball covering &
Wy, T RoBEMIE M) ried (1)(2),

20805 4 :RT manifold &£ 2 2. T PL- cafe-
gory TEYVH2009, 2ebHgulBY) manifold 13E%E
43,

H(M)=0 0 ¢ =123 &) TEERENH .

Proposition. 1. M*: closed 4-manifold, biM)=3,H:(M)-0.

& M= R(S'xSP)# e(S'%S’) , krexl, €=0 ol
22T S8 135S roS-bundle T HA.

HMYZ0pr =G 200 LI L, % THFISL D1, 1-3
knolt OH 220 LZOKBTEHSD. Z2TIE HMZO D2 %
DERLBIETHA L L T, DM)=3, H(M)=Z &% 1-Cconnected
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76
closed 4-manifold M* 1220 £ 2zn c&1cd % (D(M)=3
oz =, "o e H(M=0, T, Hi(M),He(M) 142 ki<
Sree abelian ). R Y LTRRBEXNDIHIZTD.

Proposition 2. M": 1-connected closed 4-manifold,

b(M)=3, H:(M)=Z.

=> M-B*\ S, -0 2-sphere(dBnr 1 £ T locally
Knotted
Y o S locally flat % H M2 CPe) THH.
{ Proot of Proposition 2 @ outline)

2, bM=3 E2» 5 BB B Mo ball covering ;
M=B.YB,YBs, BinB;=0B.n0B; (if). W'=BYB,= M-B.,
U=BinB2=0BinoB: & &< &, FL(BinB2) & Hm (BYB.) 2Hm(M)
(i54) R 00 5, H0)=2  HoD)=0 . > T a0 aSxS* B2 5
U 13- M2 knot K o complement (ie. U~ S—Naos) ).

t L UBE " solid torus (S'xp) 45X UNS', 2L
BUB.NZUNSS 2 S (Sigsuspension x3). Uo
core 7' 0By T% 0BT mon-trivial kmot & 513", M(0B,~0)4 2
G=1L2)THY, =5 B 2@B-UY(0B:-) &S’ T &2
SHTIZ oU 2 9B, T incompressible &7 ) FE T H 2005
U coreld oB o 0B: 0 §< %< $—3 T IT trivial TH Y, !
> T Lo S leally fld Vo £ dER 1 (suspension}zt),lé



N(Kz;0B2) C)

B¢

BinBo

) —1

Rz Uz S'xD*, 2 &Y UIIAYIC Pnot 0 ‘complement ,
OHAIZ, nontrivial kmots KiCoBy, KoCoB2 K> T,
B~ U® = N(ki; 9Bu), =12, | ‘ '
£73>27 0%, ball covering OR&IE 5, 0Bo 132> 0 solid
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torus BinBox N(ki;dB)& BanBo& N(K2:3B2) 2% boundary '
BYRDINTRETILHORL B, BinBo 1T 9B, T slandad
THD(=12). THE BYB N Z(BinB) M 38" & S%,

2 LT BonBi 2 98 < standard (unkmotted) B, > O S0
locally flat T % 0 1T suspension poinl @ By & 1 /& (T
¢, %0 lowl Pnot type 13 Kyg (BIL HBEL S local knot
tpe 13 K2 £ TE3) g

2TT, o kot K (KeTHS0) A Property P &7z 75 0
TEERHRTHCH.

Definition. knot K S* v property P & s = 3 (3 2).

<=  f:8'%3D* = aN(k;S?) homeomorphism.
Mtkh= S-NKSHVUS'*DD,/h & 33
if M3 is a homotopy sphere —> h(#txaD*) 13 N(k;S")
T 2-ball & bound 3, ( T2 H H h 1INKk:$)2S*D* 0
TOBRYOR) AT, #->7T Mz S).

39, UPUNKeoB) & UPYNK:8B.) = 1PVBonBs) 13, 980 %
BLTTRAHS & ( Jongilude & meridean EmRE 2T v 30 B
neg), BorBly&trThdas, LEM> T Ki % properly
Ptt2rT3, PPUNK:OB) & S, LrL UPYN(Ke;0BY)
=B, oS KALFBTHD, |

ZO2rELHITIULHUILCHTHS L,
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Proposition 3. 3M*; 1-comn. closed 4-manifold,
M*=BE Ny S such that S131 A peS 03T locally
knotted T €0 kmot type &€ K &3 5. |

=> 1 bM=3.

2 K IJ Property P £ EITO,

<Proot > |

Bi= N(p:M*) . regurar neighbourhood, (4-ball).

D= Bin S, Di= S-D, &¥s& K (3D,CB)).
D.< M-B, 3 loally flat proper 2-disk & |
Bo=N(D:2; M-81) ;5 4-ball T (9D2C2B:) 13 trivial kmoT.
M-B. N\ S BiUB. (in M) T3 S o requlor neighborhood,
225 FINRYUB, = M-B, homeomorphism.

T2¢ hBYB)VYBo=M tit bM=3. H(M=%Z.
T2 Zﬁ'ﬁﬂ) Proposition 2 O MO BEZ o AR S > T, K
T Property P& AT T U, |

Remark 1. 'Kt property P 23bEI 0y &8> T, b
5% h Poincaré Conjeclure IZ [IEHRL <, L%t knol O
complement ® B (ie. Proposition 2 @ Ki¥ Kz 0 knot type 1T
Brya0?)c>0 i RBleiIgaz/an, RE, 3D knot
K #5750 T, S=NK; S (kocomplement) @ S’ Ao embedd-
ng ¢ (SAEBTEBY) trval TFV YO MRS, LD
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T X BT T % 5—TE trivial knot 2t Propecty P £ AR 7T L1k
WO bl d DIC e,

Remack 2. €% 3 A (?) Proposition 2. 0 A x L T 13, [ol
LEM40 TRMEPe 25T e BEHTHD. XL T,
‘27 o non-trivial ¥not ¥ Property P &3, 0 9 %71"’—1‘;&7‘3\
Cd> TRIMMEED 2r @ELL, LALLM THEY
TUTHI< o 0T, KiEB o Property P & 48 BRI
MyCP@ &R T Rdh® Drogromi = 7T, ~BRRITH T H 3 °
LEHBLIAFSSTY. ‘
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