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On wild kmots which ave weakly Jlat

EEXKI KIS (Osamu \(a\e\‘(vm‘ﬁbt>

1. Imtroducktom, |
E_:}Qf—c{;{@g%)f&)b\mtopo\ogt‘cal hmo£—53mf&b\
ic topologicalic S mc g hie gt — &%k 23, SHESOKE
B lat mess ¢ “weak Flatmess” eox'y v 2°\TH
T3ZEENSES hEHAR (Teorem I, T, M) 20 TH
\'3.
top. kmot T C 3N iﬁb_‘_t_ THJr &, homeo.
h: > 8 o h@®=8 s3Ity zonBETIC ¢
%3 . 2z 8'C 3k stamdard, ki 1— spheve T'H I,
$7%, top. kmot TC S3m weakly flat v %3 vw,

3~ 3 A 5=S"6 homeomorphic 1k 53T v T'& 3.
“top. kmnot I C $3 sw o weakly flat 3P
LounwTi, 9FO omotopy theovetic R AR S &

NESsShkTu3, (Davermam L 6 1),
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Weak Hatness ceiterrom . Top. Rmot I C $24V weakly

Slat v EIRBRB, OO0, @RI e ALELS,

O m($8e-3)=2zZ

(2) T & global 1—-&\g property & €D €.

$2YUo3, UDIVDT st V-Toloop
opem opem

V-ToRH T mull hozmo‘o%ous BHREOR, U-J DRNT
aull homotople TH 3.

PL 3-mfd M o closed subset XA tame %3¢
I3, homeo. bt M—=>MT kOO A Mo sub poly hedrom
RA3ITLONMBETIT L THI. TOXSHWABE (A
Wez, XewldT®d3rud, Figl., & wild kmot

N5 TH 3.

0 i
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PL3-mfd Mosub set X v & x € X =310 T,

X |oc,a||/y tame at X Y&, XOMORATOHOREHU
%, homeo, ¥ UDES (xeItMovs) § =& $IUSE
(xeIMOLETYABAEL Th(XNU)NEZERES O
Sub polyhedrom it K3 v ¢'H 3.

PLI-mfA Mot N proper & —m+£d L (e
JLCOM, AL CItM ) v 5 x'eL\:;‘mL T,
L locally flat at x YR , X O MO EA T ORIFU
MNEREL T, (U, UNLIAY. 2€Tak Lo v E (B3 ER) .

redlox®, (B3B8 ) v komeomworphu‘g 2R3 THD.
CorE, L lally flat at x ¥ “Liloclly tame at 2
CIIRETHI. |
EL)={xeL| L inot lowlly flat of « M}
s &< . EQWYRLO closed subset ©&H 3T v \widE 34 3.
Bu‘mg \‘J[ 2 ]l:as‘m [l 1) y:‘ggg*gg,}_gﬁ)’ =

PLI-m{d Dl AD T~ ¢ D&/ oco\\\y tame R closed
Subset & tame & 3.

L= M2 T top. Rmot TCS RIFLT,
T tame & EQ=E
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CCRBEOEDARS TEL D,

“ top.kmot TCL2IFIL, polyhedval kmot kK 83
NEELT, S2~J AA3-K ¥ homeo. TK>Tu3d ¥,
E@R XasS R EEEE >4 9 7

ShieIsL T o 0REN 58 Rz,

Theorem I. S>DOT top. kmot ww@LT,
S°23K 1 polyhedral kmot
st 2= 7 x 8%~ K Chomeomapphic )
= E@WMTEEEERA.

Cov»o“avy 17, /%3 DT X Theorem IO EOLT D, EIXQ:%/:
CCJ kLT, \oca‘\y 'Hajt at VaxeJ-C.

:;> 3 tame.

COY\OH«V*\/ I// S’Dj ':weakly 5’\6{{ "Cop;l‘?mot f=x3 L,
IO3C:TEES , Jtlowlly flat ot V2 €3-¢,
-'—> I Flat .

weakly flat 22 wld 5 knot A BRETI. 31
—RIT o AVRDED



61
Theoven IL. 57 oYK polyhedral kmot =¥zl
S223F twild kmot st
W 83-3~A3-kK .
2) EG)=7 .

TR, TeoremI®duzC 83~ 8-k %
“2-3 >~ $3¥-k (}‘thto"‘ﬁﬂé) PRLBBHITLRTE "5,
Ftoh s, - | |
Teorem I, £35YK 2 poly hedval kmot 3317,
2037 v wild kmot . st |
M F-3=8>-K.
2) E@)=ome point.

2. Theopem I ® EEERD MEEE |
Bimg Lk > T3BRAEMEDEOTRREET LAY BT O,
(2.1) Theorem ( Bimg L 2 , T4 1), PL3-m¥d Mo
closed subset XI=33¥L,
@ X tlowlly tame at VxeX o
©) MDY closed subset , X1 loally polyhedyal
o« Vee XNy ’
T VE MY > (000) Comtimuous map



AR —>M homeo. St

© hiv =t

d) d(he),2x) <@, YxeM-Y
@) h(X) 1 subpoly hedrom of M,

T, KX Teorem IOREBEFELTUWD TR, ES T,
I2PWLT, POTT ORIFUABH> T, T loally
Flat &t VaxeU-P THILBRETI. COLE, TIX
ZPIEFVNTE Jocally Flat T HITYET B Theoneml
EFREN 3D, | )

F3, mE $-Tx33-khs, S%ﬁ;)ﬁ\mocau}
flat R sold torus 0%) Pt T,

) IntPaDdPuw , NR=7
(2) = Int P < 3R x L0517
EFRETBOMN LRI,

IR, UXE YRELTIEO., 2o PR TI24LEL RN
FEWT, U=WNI LHITONehD, Q1)) H S
PP =80 st hISw=wl, ke =r

| | W=r D WU -p) sub Po|yhedlrom, )
LEAS 2L BAS . T locally polyhedial at YxeU-£
HICRBELTZE U, U -~ 0o W-, 0 AT Dregular
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metghborhood B D, 2h X 2 v dumiom g A ¢d<.
v/ &wo closed. subset <, (W=r, U=p)x (U=pIx (B%0),
/' EFI3 2. 083\ 3,30 (WiE, ) (M ULP).

Mo =2 (W00 TXED , A =P /NEL0IxED)

Di= (N IXxEL) , Do=@UWNEOxE?)

Ev=om -8 E-=a = DL
CEC, TOCEIPIR . | ,,

G Vo, B0OGDyuad)=Z
CHAETYREL TROU.

Fig.2 .
EROP I L T, (201) ¢ Gemenal positiom theonem
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NS, I B3 =83 st
@ hly =1k |
) h(P») ypolyhedral solid torus
© hPNGDLLID-)=g
() h(OPw) v m gemeral positiom velative to
ELUE. -, . |
SoxE, Th(PIRBWO~BEHET, L EAST
P, B A ~B)BIU2E0®, D EFET vir
ELZEW. |
&) S*DP, 2 polyhedral solld tows
(s Pt m gemenal positiom velative to BAUET
ST, 0< < hamT T ofix T3, 0 FE YR
o< e BX3, b5,
We = P(4/n 10,6 XE2) e =PW/nT-6,0IxEL)
De=PA/NExEL ), Dog=P/nEeIxE2)
Ee=/Me — D% , E-e=9Mg-DZ |
B E,
Ve OMe CTat Po | diam (M UALe ) <.
PO IR O EATCDELEBRITEV , dlaml/ <,
VO =Ue-DedDU(Me-Doe DEXRRTED T LI, 22
T F=RV—(BeuDe) o2 044 a3 M > | A
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Yh3Z AR 3.
) ¥mzm, BOF=9¢

(7) ¥mzm, , T Cs5Pn deformatiom retract

(8 ¥ mzmy, PaDX closed subset L dpam X <
= X mull homotoplc i¢m Pm .
JCTULR'S<, PEbucoutkz3. (BOAG,
PN (Ee UE=)=3PN(E¢UEs-2) =S U -V Sk
RO Eu itk S8 U Simple dosed. curye (8.¢.C.).
(AS , 5¢r mull homotopre tm P E"AS, {3 &
DRAESITABERT.
) S BIPL T disk & boumd 33
() Sed Pomendlam cuvve
— % S A Ee R EE-e £ 7 bound 33 disk ¥ Do x ¥
3¢, %Sv}la DENXES IKLHEBENTD. |
M’ DePrP
Y Do Dp
SOCE, EROQEF)OSBE-ETI. FIE, Sokc
PEGFY L o= eH, 3112 Z
S U S CeTr HGELT)nyemerator,
S22, PEsurgery §3TXiRE D, (¢ =(7)/ type

—

DSIF FVTCBRATE, (NH=0M)7 type o &

LT,
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Ee-P > é_;/’ ER¥IM M nro-o 212" 3, I5LT
189 MEPo\yhedm\v whd torus R ¢T3,
SEIRIntRIDP, YRBIM>MN EX), B, ASR 45
EBEEP RFRLT Ry 8183, MTCo3RE L HEL
FRLzw<TeicED, Sorhopolyhediral sobtd -
torus 950 {Ral 2 OX'EARIBON D,
1) Tk RmDORmw > (IR =T
(@) Ry =TIt Run =IRw x[0,17]
(3) 3Rn N (Eg-£)=5~ 1OOS.CC,
ARm ) (B¢ -£)= 5% 100 S.c.Cy
S, S RERRAD S CLC
222, LD DO mevidlan CUrve Sm, gm IS
ForTMNzENI ammulus S5 Tk Ae U Tt lV-e ©
RHSH UL ELatd %,
Ma = (Ra =Tt Rmt ) O (V= T Ve U Tk Ale )
e®<r, EM Brown [ B, Teonem (5.1) | A5,
(Mo, L, Lons ) La([0517, 0, 1) |
NFt3,
SBIEe , S/YIE« AN EM LM Ee ,E-c L TATEH
ammulus &, A,A7 ' E, 2= sphere De UAU L UAORe
W SED HAT boumd 3‘5 3-cellnsB PEELED G

/0
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CeT3. TorE, FigB3emTEs LT,

homeo, £ (¢,CnT ) — (B3 B

AIBSAZ ., LEA>T Tirrizsant lowally Hatvs3,

S o, N
T TR
T ‘ oIS 7 ‘
{ t q, d / /////,/ 7 / ///// ////
__41—’/ Ve 7 /
BN
e \\_44// L
[ / F\ J
T ).
\ \
% ; g 711
7 / 4
‘-{L < //////;/ s ///// /,'/’/'/ 7
D A L L A7 .
I Va 5 L ; ' D-
. |
M\

11
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3. TheoremIL DEEBRO AKER .
(3.1) Theorem. wild, omot T¥CR3 T o F' &I LT
DANBET I,
@ T*:iweakly Flat
®) 2 DIUopem, h(ULUNT) = (BLEY)
D=W'(B) , DEs’-tD 58 <Dv
© IkD’DEGEH), EEHEI¥osubarc
) D—3*=~@D-TF¥)x[0,%)

W\eohefm(B D AS Theorem L I 2 &' DX 3 T L TH S 3,
Polyl/\&dPa( lemot K iT3glt &3 w!ld femot J%
T=K# IR TE
CKeEmRIQOTH Loy (ommected Sum) TFHTRX"T 3,

(1

T, ﬂ;?&mm ommected Sum 13 —&E6892 HWUH S

s 3 EEGEIRIES IS EAIO(H § 2T L TiE
T3ISLENDH IS, (Fig4)d,
C@D SRy é&
k | J
Fig, 4 .

12



63

Theorem (3D DEEBR D H4T -

(1) Bimg o “ hooked rug” axis s b, B
3-cell CCS® BREATI, ESK kmot I¥CIC,
Sub Gre A CT¥, demse subset X CA &% 3\,

@) $B-cagdexy. -

3) 3C ¢ locally Flat of Vxeac-A,

S2~C 1 mot 1-LC at Vxex ETRT,

83-d L 1-lC at 1eXx v, |

SgDoﬁyaxJ U(gj‘\/ 3% st V-C OHrEED
lecp 13 U= = aull hometopie ¥1232z .

THOS ;, EQEY=A 13,

@) A cellular m 83 EF3. Lel S20RBAD3-cell
n5)1Ce T, TatCoDCip Nde=A 23R TE O
BIEFI, Sohr $°-AxE3C EETHI.

hAS, ST afia Dadax 82

C/A locally flat  mod <4>

2. BA>EdC/An, projectiom ¢ — 3¢/ 1tk 3
A O cmage | | |

) 274 DAC/A \ocally ot &TT.

ShASs, SP/ADI¥A L Flut
LA T, §2D3% 5 weakly Flat .

13
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€) U,h,D,D7& LD DA, D=T¥x= GD-3*)x[0,20)
LRI ES LFEL. |

) S-3*mot 1— 88 okt Vaex EA4T.

S3-3F 1 1-88 oytx xS
SDVY 3%, UD3V3z st \/ TY o loop
pem opem
S2=3% /7 aull homotopic BENR , U-T¥y
' aull homotople 3.

IhHS, EQF)=A,

"o Corise >u s, Bingl 3 JuAlordl L ]
LREOC Yy, 2omegE, 3, SoNAL T lat 13-
EZ D, 20ER®IL.Fig b x> Cube-with-eye-bolty
5. 2 D% Cube —with-eye -bolt § 1A Fra S O #3515
disk &, tDdiskn £ FEP IS, Fig Caxsic L T aube
~with-eye-blt &2% LT D<. Beye-bolt »loop
EoE"Deye-boltn stem&EIH 3, ££'L, RIED
loop 13 “free” T, 3531?7)03@)'6*-50"(638{6/“1&’&7%3
loop 8 L. Cid, T DIRME IR ICAE)IE L RIS IR ©
LTBsh3., THI& Fig5 o S‘Mniz\%@ THI. ¥, A
X ' Lo are <, F‘sbm%&f\ﬁ <" lrﬁrsnm&ﬁﬁé
"?3,

4
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4 Meorem IT 0gzel | L
“Fig 1 owild kmot Jo %%A 3, /8,3‘3;”—"— S

E@=1r} <53 (cf. Foxand Actin [ 8 ).
polyhedral kmot Kiessl T, TEJHs Kk

Commected sum tlTRX T3, (Frg7),

J=K#7J,

Fig. 7 .
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