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From homotopy to homeomorphy

K L wER 35=

“HRALMANSR TP coRE homotﬂw?ﬁ
DA TERIRLL? L5 LB EBRCAHYIT
. " Hurewics o7& (= homotopy® o vr | wHE KA
B AR ZEHEE 5 1 3T 2 " Huvewicy o T2
CERAREDN T A, K ¢ & | ERHERE T4
WERBHDTET, TT. HRERHS 0o "EE " bl
WELRET TP R K VKEL o K 213 Combinator:-
al si.‘md‘we (= pilecewise lineax sfrﬁc’twe B T
PL- stracture ) % )\4'\,’ thEHNL L TR =>n
BEADTTEZA 2L ISL T,

Bl L ATABYRL AT PL-structure A5 b 7
? 1< —-’éﬁﬁb KABLT (tﬂanguh‘h‘on Froblem ¢ Haup-
tvermutung )
- BIEZ. PL- manifold % PL-equivalence T4%t
&, :
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BB L A HFEEIN o L DA, 0 AR 4m9ﬁﬁﬁmﬂk
AL EEE 3T, el T EBL, 2 28
nE 3L T homotop;«g smnElECRETTA LT L
>rer e, RV Z t3#8AL, 2w TERRLCITTA.
D. Sullivan o obstruction theory E&BAN v LR v
39, | R

Y 7. BRR Z & homotopy o 5138 RRETARHTIR
n=> 0B @REETATSVNITET,

B#® A PL-manifoid o nomotopy
homoto?';f BT chavacter z= 352 L,

[21%B. PL-maniTold o homoTopy® Ko¥5 2 oM ft
L3, K hometopy® X Bt < T 52T~ PL-maniteld
& ( PL-isomorphism /- | 7) homotopical X
rihl, |

BERAPLE LSS T. £ TRITC 22 T, 4BIAKS
manifold  ( simply connected , closed £34.) @ hom
o’topy B £ 5H LR EYIT Poincare duaiif/v KIB3F 5 ¢
AR Z LTI I AL, BPS, 2 5 EaBEn i
| T Ko R CBARED homo\ogy group ¥ \‘n{*\‘mJFe
cyclic gronp Z 1FR THY, % o Jenevater £ 3¢ 74
2, ng 5 H(KZ) = Hat (K3Z) AT 2 1 2T |

L‘i&’.

S>HBEE

7

k\{*ﬂ
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7 isomovphism 23 3E2 1703 T, 2ol suRkE
C#xAIIn >}fi?o;nta\*é Ao e L 3T, 7, K
Yoo spherical tibre space & RATL Thom isomor-
bhism T 5 Ha(K)— Huk(T(E) #5%2 5h3TH, B
2 K o° simply connected 1 Taincaré complex a B K<
2 &3 & spherical d stable spheriaal fibre space &8
— B85 BET L M Spivak I Y ESATVET
L 2ar@RatkcEvBI7EwWh T 2T, BPL, Bg
% stable Spf\e“rfcml tibre space o classitying space
Lt§hraiz, KonbBe ~aFg # spherical mHand
> ( homo{?opy B 1) - >nB18 T, K— Bs
rBEETA, 2>REITLY indueeIhHKES sphen‘ml
fibre space o Thom ;‘somorpb.‘s'm tHYITJ. TT.
o f % Poincaré complex Ko Spivak FA& b
B i K13d. 2o Spivak TR MW I T LEEAIR
Otk O TERRI NI T,

BIBA. KE¥DEnRT PornearéiBih (n> 5) vl
, T3 KoBg Ko spivak B e T5, KRS nk
Z PL-manifold o homotopy® € %7 (= 4 o 0T+ D44F
I, K05 Bg~ aXaB% 3 KoBp £BEL 7o
diagram & homotopy commutativetiz vz 54,
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C | ~s Bt
NG B?L i3 stable ?L"bb%ﬂ&‘t:.g a2 class&y:ng space
THB. '

W ehER T 07T T, Simp!y comected PLdosed
e e fold (av5) EMe L, Me@ L homotopy B £ &
5 PL- manitold A DAL PLIM) eoozxdd, 2obdX
HREBIEN)253T. , ‘

@B, PL(M) = [M., &/PL]

Sy Me= M-Int(D) (D @MAREXN =X
disk) 7Y G/pLE Bpr—Bg o fibretl 37,
2 IX, Y113 space X 66 space ¥ ~ o BAZAMA o hom-
otopy %ﬁeﬁﬂit 3T |

R A, B &) BEziz simply conmected closed
PL-manitold (n> 5) 1KIfL 7@517‘41{»&% Zb‘hé‘@'
LT, ORRPBBLeITTA D Sullivan o obstruction
theory LHBAFDMITT IO, % i 13YR o Browdev-Hivsch
1< & 5 Browder- Novikov #ZFa PL-analogy afhi&(C

CtHh DT TT. | -

FIF (BYowJer'- Hivsch) Mj; (i=1,2) % closed
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simply ""ai-f;nnecfed PL- n- manmitolds & ?"b. (n2 &)
M. Mz 8 PL-somorphic THERFETHRIFUI™M o
embedding Ms CS"" (1=1,2) L normal ezw‘mleme
bl Min) = (Majh) BFELT T(b)x ()= €. £7h
FTa3etdHBh. 23136 1 My CS™ (121,2) &
normal tavaviants, BP5 T(%) (2=1,2) & M; c S™K
» novrmai PL-bandle Vi o Thom complex ¢ G4 v &
Cie Tare (TOW) 13 collapsing Bf§ S"™"— T(%) 2
homotep 88, T{blx @b R & Y3 ¥R I m b BIE T hom-
omovphism T{bla s Taew (TR = Tar{T(1)) v 1 33

. 22 Byowader- Hivsch o Ef:?_ e R Hawp‘tvermv\'l'mng
ITT BZAG R £45 5,

B ( Browder- Hivsch) Mg simply connected
closed PL n-maniteld (nz5) v 53,4 ragk
1B kp (M) = kpop (M) #¥ .‘n;‘ec’b‘ve T 1< ke (
CZM) > Rpop(ZM) % surjective 51T, Mzt 1
Hanptrermulung #5275, 2 >k ZMIMo suspen-
ston t 4 b,

¥ 1, Browder-Hivsch o B3 % & ) %%ﬂ?af)l:%%%ab
2t 8 & Y Hanptvermutung o FIRE13 F 3 Ko cohordism
constmc‘t.‘;‘on n BB I veduce TH2 erhp Yy 37,
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STAV AR, ETAHKS REA disk D™R « 121
;jgﬁ %, »é a")» norma| d;s?%c"’bumi_\é % Ué Lt 37, ;M,_
ﬁ‘fv‘;»ff‘f’ig ~ A hoﬁeamcv“g%s‘"sm { (&Y V2 b0 M,' J:n:
induced I b PL désk, bund‘ie ¥ 9. Ll 37, ikt;.
v, o total space EW) p°5 Vo o total space E())
~f e cover THRNTEETLL I, E(h) @ DMR
CEXINTVE T DR - Inf (EOn) @ DR a%R
tHhH ST Bl g boundary I E() o PL-cobor-
dism £527v37, Xf% EW) o boundary éE(V.)
<HBIPR < T3 homotopy eguiv‘alewce |

T 0EM) - IEM) E51TwET. T T, AIEW)
& boundary ¢ § 58 H PL-cobordism We of o exten -
sion 15 G A EW 6 5 D-Int(E(M) ~ o homotopy eg:
| ivalence § RBEEV 13T, §H¢ T ] bifé\t*b '
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- e iw

y :;s S WU E(V:) b1 {“‘”“f\ o Hamo LOPV equ valence
RBEG 5 2T 3.6, 3ev\emi,zed ?ommre Con
lective 1ISE ) WY E (V) @ TR)- DR disk s % 3F
AT T e g At 718~ 5% DR 55 ¥ hE
~ o homof:o?y e«gu?vaience 1<ty identity i homotopic
KRYIF, 2o homotoFy H; D"Rx T —D"R (1 =1
0,11) £ Mz £ T t-vequlay =MFEL H'(M) EEZ

37,

H'(Mz) 13Mi ¥ Mz o Pl-cobordismV 527w 37,
Rix Vi Pl-surgery £13e> 1T M. ¥ Mz o PL- h-¢o
bordism V! < ZR5 L 3T, % 5 T4T, PL h-cobordism
theovem EMw % 2 ¢ 1 & Y My Mz 13 PL-isomorph 4
PL-manitolds <@y 3T, 2 57T PL- h- cobordism
theovem $4F > I<HE 2 Tw 5 manifold aR% 13 6 %7 2L
el Bhary) ¢ A, o £R <3y Haptvermn-
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tung o £ (ey simply comected T 6 ReMED
f’ﬂ?ﬁ{f&rf‘f LT ii)ﬂ Yo cobordism construction problem
cHarhdTF, RIS

cobordism constrisction  problem S W £= > PL-
manifolds M, M’ B a PL-cobordism v L. f % PL-
manifold Mo 5 MAaa homolopy egu;‘va/ence Ly,
o d, rafkufRita Fis N g boundary ¥ 35 PL
maniﬁ»ld VeV 5WAo homofopy eguiva/ence F &
BEL1IFefa extension tdAh b T

23 3ITIITUL Hawp‘tvevmm'funﬁ 352 7 homotopy
RO THL e hY 3T, D Sullivan B, & a
cobordism ¢on5f:mc‘h‘on problem =it L 13X »f%{ta T
i obstruction theory $#IX L, v*>% Cobordism
constracteon prob/em o obstruction 1z framed almost
closed manifolds o framed cobordism classes o 153
b 0 k 3 odd

Pr { Z. =z (mod4)
Z ks 0 (mod<)

ZAREI L § b5 cohomology¥ HM(W.M Fe) o icd
> T2hG 0 cohomology ZE0VHZ 5 manifolds <3t

| T3 Haup’rvermujcvmg ERR)L2 e kR L3k,

i
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1 5’ b f’mci’,(mésﬁ‘ﬁtxkaﬁﬁ 54‘%?\‘330

’EE@ (Smliimv&) M™% S‘mply connec‘(’eci dase&
PL mm\sfr‘) la n2k) L s, My )}?ﬂﬁﬁ?jﬁﬁ.ahw
M—'Eﬁhpu ».3tmcf&’~re 3 -E8y o %é;;

| @ HYE(M S Z) =0 vtz <n
@ HY (M"3Z) = {ree abelian 4+<n

PR = Te T/PL) 855 6 obstruction 2 B <¥% | <2R
NLERB AR IR b,

Wy, EBARETT.
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