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inequalities ” with respect to a suitably well-behaved Morse func-
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5.
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TE, B4 FME21DAZ2D% I D L2-Betti MEZ AT 25 Z & THIRT 5.
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max{3, [2]} ICH LT VIf RERTHEZ %20,

HE 24, ZORFMHEICEIARY DS, AEMNICEELZDIZV OAERETHD,
FNLSMIEA R TH B, Kz, B f ABOERMIIMKE L < 2w
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Al > 6
B MY

IR 2.7, MR OEBZBTAMRDIZODVOEDDDEMETH S, kRS, Z
NETVEEG DO M ~OEHLMIDIZBERT 2056 THD. ZOFRMIEINT I
MTELETFHLTVED, E5TNIEI VDL NSRW. i—RRED =D
D DORMIXEE RS TER] TERBGEEZRS DO TH D, MRITHI R % b
35720 DHDTH 5.

3 #BR
THERE ZFOIRHERENT 5.

3.1 EAKHEE

SRRk M OHABIREBAT B, M/G OKH n ¥kO M AL L HIFE D
EOTOMR. ZUT, M/GOEME ¥ (k<n) O MADLEHFE, §



TILEALE D50 n BED M ADELHITOHBIZEEND LDV EDER,
ZDEIICUTEALHBAOE LD ITOMESGE K L EE, M OEKEE L
.33,

Bl 3.1. R2~D 72 OYTBINCLBEAEZEZS. 20L&, R2ODHEMIES
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7(4) = \,:f)l(M/G)
MDD ZERDNSE. 5T, KAWL —ZAE Roe D b L —2AD (3.1) 1T
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B —Hkk Morse BTN U TIRAS MG IZEEI S 1 5.
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X UT, t— 00 D& E Tr(p(DEairar)) & ¢ (IC—FRINET 5.
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BB K 5 Witten ZII3MA WA 2 5 A5 2 L ICERTS. Cxa YV
N N EEEDEB ¢ Rog = R T o(2?) FRDSM, 0<¢<1& ¢0)=1
EATZTEDDRTEEGL TS, Roell &> TEAIN/-IEHL X 4172 Betti X
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lim Tr(e’SDf2|N‘TM) = lim Tr(e*SDQWTM) = b,(f)]l
§— 00 §—00

L%, £oT, R 411 i 412 KO EH 3.2 1FEEHEI D, O



S 3R

1]

2]

J. Block and S. Weinberger, Aperiodic tilings, positive scalar curvature,
and amenability of spaces, J. Amer. Math. Soc. 5 (1992), no. 4, 907-918.

M.W. Hirsch, On imbedding dfferentiable manifolds in euclidean space,
Ann. of Math. (2) 73 (1961), 566-571.

T. Kato, D. Kishimoto, and M. Tsutaya, Homotopy type of the unitary
group of the uniform Roe algebra on Z™, J. Topol. Anal. 15 (2023), no. 2,
495-512.

T. Kato, D. Kishimoto, and M. Tsutaya, Homotopy type of the space of
finite propagation unitary operators on Z, Homology Homotopy Appl. 25
(2023), no. 1, 375-400.

T. Kato, D. Kishimoto, and M. Tsutaya, Hilbert bundles with ends, J.
Topol. Anal. 16 (2024), no. 2, 291-322.

T. Kato, D. Kishimoto, and M. Tsutaya, Vector fields on non-compact
manifolds, Algebr. Geom. Topol. 24 (2024), no. 7, 3985-3996.

T. Kato, D. Kishimoto, and M. Tsutaya, Morse inequalities for noncom-
pact manifolds, arXiv:2411.04463.

F. Milizia, Bounded dfferential forms and coinvariants of bounded func-
tions, arXiv:2311.07731.

S.P. Novikov and M.A. Shubin, Morse inequalities and von Neumann II;-
factors, Dokl. Akad. Nauk SSSR 289 (1986), no. 2, 289-292.

J. Roe, An index theorem on open manifolds. I, J. Diff. Geom. 27 (1988),
no. 1, 87-113.

J. Roe, An index theorem on open manifolds. II, J. Diff. Geom. 27 (1988),
no. 1, 115-136.

J. Roe, Elliptic operators, Topology and Asymptotic Methods, Pitman
Res. Notes Math. Ser. 179, Longman Scientific & Technical, Harlow; cop-
ublished in the United States with John Wiley & Sons, Inc., New York,
1988.

J. Roe, On the quasi-isometry invariance of L? Betti numbers, Duke Math.
J. 59 (1989), no. 3, 765-783.

S. Weinberger, Fixed-point theories on noncompact manifolds, J. Fixed
Point Theory Appl. 6 (2009), 15-25.



