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M@ x:=V-E+F=2, x A "Euler ;RIEH"
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(0 4ERpAzEN)
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(1 4ERaREE)
| 4 6 8 12 20
(2 4EBmpssn)

HE: v:=V-E+F=2, x #A “Euler ;mMEL"

MR L S EEERSH=RAISANX: Exst
ME2 2: () =2 59 ARTKHE.  Essentially Unique.
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FrERIEhE (B) 2 45 ) #R7F4E P.L. 451, BINJ#=R/Ads.
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HMEN =A%
2 (Rads, 1925)
FrERhmE () 2 46f) #8754 PL. %543, RIS[#=fmEl5 . J
i AEME LS "ARL 2.

x(3T2) = —4
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HEENE  BRECRMR

HER = AEls
IE (Rads, 1925)
FrERIEhE (B) 2 45 ) #R7F4E P.L. 451, BINJ#=R/Ads. J

& REME LIRS ARLE" 2.

&

-JH
)

-~

(T =0 x@T)=-2 x(3T) =4

HE: x(M) =2 —-2g, g AFIHERISH (genus).
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ERNE  BAREL

EA 2 [5] 8 B%

B (Simplex): . - A <b coe

0-simplex 1-simplex 2-simplex 3-simplex

o RUBIGE "H HERMILAEFTRARLER
o BAIS bk g HBRFMAEMBIER Abel B, TR g 4588 Co;
° By C Cq A q HEin%5ERE, B) Corn FITEM "UWHR"
°© Z,C Cq A q 4 M¥ERE, B G, b "BEEMEE" HWER.
o Hq:=Bq/Cq WA q HEIAEE.
& MR—NMRINEE X LEE=HRS (ARETR4ER) B=/HH
SRE—H, MACAREXRIBEARIFRE He(X), q € Z.
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B4 B R R R

I8 (Rads, 1925)
FrERIEhE (B) 2 45 ) &R P.L. 454, BINJ#=RAdls.

i ATEHELENES ARLE 2E—.
EEFERATTLLRS it E R AR ERE, kXA ERIHE!
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ERNE  BAREL

B4 B R R R

IR (Rads, 1925)

FrERIehmE (B 2 4i7iH) B7FE PL &4, AITTH=AmE%5 .
i ATEHELENES ARLE 2E—.
EEFERATTLLRS it E R AR ERE, kXA ERIHE!

- -
p— \ 5
Hi(T?) =7% H(2T?) =2Z* Hi(3T?) =
M EE 1 #FEAE, BAARRRE
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TENE =RISBENRERRE
A LR E S 4ERTHES 7
I E=RRSNFERE—E, WEBESN
IEHEEN:
E18 (= fAEIIE8, Kneser, 1926)

2 n EWEINRRE M7, M EEF—1 8
a4SR (MR =FE%%5)

&: Hellmuth Kneser
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TENE =RISBENRERRE
A LR E S 4ERTHES 7
I E=RRSNFERE—E, WEBESN
IEHEE:
E38 (= AEISTEM, Kneser, 1926)

2 n EWEINRRE M7, M EEF—1 8
a4SR (MR =FE%%5)

&: Hellmuth Kneser

o n=3: okl (Moise 1952) 3 #iRHEAE N BH, AT =HAFS-

@ n=4: no! (Casson 1990) Casson A"ZE& FF Freedman §j Eg iii#Z,
ERAER—1 4 #ERA SRR .

@ n>5: no! (Galeswki&Stern 1979) £k n > 5 B ERE=fA3E
SHIEBERAE— “HEMNESY” ERRESHEM;
(Manolescu 2013) f§ FIMISEIBIE I A X MEHEEN AT E, iEHA
T?II]VI;ﬁ“Eﬁﬁll” AREEAH, Bt n>5 WEELRATH=FHE
SRR -
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B/ 48  Galewski&Stern I T{E

Galewski&Stern By T 1€

EIE (Galewski&Stern, 1979)
HIERT
0— ker(u) = 03 5 2/2 -0 (1)
EHRESH, NEFEHHA n > 5 WRELHBFE=AZS
iXE 2 Rokhlin @7, O3 2 3 #HEIARRE.
BRIEZ SN, Galewski&Stern B TAEHRR T — R IIKIEM &4

i n>5 MRS —E&S (1) RES (2)
=3[V €O3st.2[YV] =0, p(Y)=1 (3)
= N LBEE=AES (4)

XEBRY N BFRIE “Universal 5-manifold” (F7H 5 45%5).
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B/ 48  Galewski&Stern I T{E

—RINEMFG |

FiE n>5 MREA#S —E&S (1) RES (5)

=N €Ozst 2V =0, p(Y)=1 (6)

— N LBEE=HES (7)

XEH N #FRIE “Universal 5-manifold” (& 5 45H). |
g 1

MRLEHT N EW=REIS, MIEBTHE n > 5 KWRFEATHS
&Zit 2
MERIEAT (1) FREESH, B2 NV HERTHENSEHF!
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RN  Universal 5-manifold F#4i&

Universal 5-manifold B$4i&

Geometric Topology

A UNIVERSAL S-MANIFOLD WITH RESPECT TO
SIMPLICIAL TRIANGULATIONS

D. Galewski

Department of Mathematics
University of Georgia
Athens, Georgia

o F B TAE:

Department of Mathematics

S QO BETEXHHREBEEIR,
e @ 15 “Universal 5-manifold” FJ#4
One of the most important questions in geometric topology is i%ﬂ-*m 1‘{-/‘ o

whether or not every topological manifold has a locally finite
sinplicial triangulation. We first recall some results in this
direction.

Let ¢ be the abelian group obtained £rom the set of oriented
P homology 3-spheres, under the operation of connected sum,
modulo those which bound PL acyclic 4-manifolds. Also let
W s 65 >, be the Kervaire-Milnor-Rohlin map given by wig’) =
I(K)/6 mod 2 where I(W) is the index of any parallelizable P
4-manifold ¥ which i° bounds. We note that u is well defined and

surjective.

Copyright © 1979 by Acadenic Pres, nc.
AN rights of reproduction in any form reserved
45 ISBN 0121588602
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RN  Universal 5-manifold F#4i&

1(40 Poincaré [E]iEEK) . B A
P.L Z{#EENER. 3FE H
E—4 4R W mnR, B H
1EsER G HM R ARR X .

1. B A 2REEK, B u(H) = )
X "41’
3

2. —/MHER X* < [0,1], 7EHE
HERAME “RERMBDRER
M, EERARAE AR
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IES4E  Universal 5-manifold f#3i&

3. REMIRINE, FHF N exterior collar, {F H® BXA P.L. &gy “link”
RS, BSE, TR L=xx[0,1]Uyx(xx {0,1)) =S 0 link.
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B4 Universal 5-manifold f#4i&

FIF P.L. 48 (transversality) B, 4§ “SiF (collar)” ByE—, {F
VIORCARA WHiaR, HRBERMRIEANE— AR, XA
MABEHT V!
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B4 Universal 5-manifold f#4i&

N*=P U, cl(u, iy

&: Universal 5-manifold

Xx 5 5 L i Poincaré 3HBS HIXIRIEFH wi F1 A, Hilk
SqH(A(N)) = wi(N) — A(N) # 0 #i#% 2 Universal 5-manifold FIZEK !
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RN  Universal 5-manifold F#4i&

Manolescu B AR #Ea

o XMFEREFK Y, [V €0;, AIMEXE |
MR ZE C(Y) = QY R) © T(S), *
BEE "HA—LHIEER" G THERE
g, BT E54% = E Coulomb slice V

o £ VHIBRYEEL ERTIAENX
Seiberg-Witten 5 2/Y Morse [F1f, #M
AT LENX Pin(2) %EE’] Seiberg-Witten
Floer iR SWFHEIHQ)(Y;Z/Q) [&: Ciprian Manolescu
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RN  Universal 5-manifold F#4i&

Manolescu B AR #Ea

o SWFHL™®) myIRestgh = £ 5K v (ERM 5" #MRK,
degv=—4, BT —1 XHMIER ¢ i
o REMEINRAE 2 MEMREH 2u(Y) + 1 mod 4, REHRE
KA B, U!UB:%:# mod 2
o f EAERMNATE, EHEMEY B(—Y) = —8(Y), Hilt, &
oAV =0€0;, BuY)=1, B4 Y5 —YEAERS, &
BY)=B8(-Y), Bt B(Y)=0, X5 u(Y)=1FE.
S EHIFEATESS 0— ker(p) > 03 5 Z/2 - 0 REHESH.
Bt n > 5 B = fElsEEEiR:
M? = N5 x T=5 gERAEISNN n > 5 #Rk.
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BENE ARERFEHNXFR

HA ERERY IR

o Top ARINEIHITCHE
o PL. A k&t (P.L) mEASERE
o Diff A BARFAITEHE

Top 2 P.L. 2 Diff
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BENE ARERFEHNXFR

HA ERERY IR

o Top ARINEIHITCHE
o PL. A9 F&H (P.L) ERSERE
o Diff A BRHAIERE

Top 2 P.L. 2 Diff

Question: A = &I RIRAEITERE Tri RiZMEF AME ?
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BENE ARERFEHNXFR

HA ERERY IR

o Top ARINEIHITCHE
o PL. A9 F&H (P.L) ERSERE
o Diff A BRHAIERE

Top 2 P.L. 2 Diff

Question: A = &I RIRAEITERE Tri RiZMEF AME ?

Answer:

Top 2 Tri 2 P.L. D Diff

BRILIE, #R80E, E2MM 2025 £ 5 A8 H
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TEAN R

ARESERE AR X R

P.L.
(Combinatorial Triangulated),
dim =8

Trangulated
dim =5

B LR Venn

O KB HE LEAEM— P.L. 4544 (Cairns 1935, Whitehead 1940),
n< 6 Bt —EFFM-

O PL BRELBHS=AINSEN, BILLAE=RA%S.
Q n< 3B, HINRE—EF/HBLEM. (Moise 1952)

BRILIE, #R80E, E2MM
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MBENE 55X Poincaré F5EHIRTLL

5~X Poincaré 3518y 3T LE
% SRS EIRESER THRRER

SebE AR

TN n< 3 IEFE, n>4 4Bz
P.L. EZHHIYIETR

b i) ZHHIYIER

F: Poincaré JERREZTEBE THIBR BN

el FRIRAR S

T BHBIIIEH

P.L. B n=4 KEERI, EREHIIER
b =] n=123561256 61 IE®,

HARFHETHIR, B —FAEH%EER,
B> F—FHEHLERBR (LEZ 4)
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TERE BIOWRTH4

FHATRIBER

o ME TIIEMREMHR:
JIRCESEE

o ZE TR LA SHHIMERLEND:
WMaRE. BEILM. KEGRIN. A4S TERERREIR

o THRAT—1ARIFHLR:
= fAEl93E18. Poincaré 5518, Freedman RYBAIER 4 HRFHEE
B, MSHHERILSE

BRI E , XU IHG R AR ANBEE LTSRN A EIFRERRER.
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