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L H: Projectivization of manifolds up to cobordism

&2 A smooth closed manifold is said to be projectivizative if it is cobordant to a projective space
bundle. We will see that there is always a representitive of each generator for unoriented and unitary
bordism rings such that it is projectivizative. In the equivariant case, the problem seems to be

interesting and complicated. We will show some progresses and open problems.

REA: HE (FAXE)
#LH: Chern classes of the conjugation representations and invariant polynomials

FEZE: The theory of characteristic classes of the projective unitary group PU (n) is fundamental yet
very mysterious as of today. We will review recent progresses on the study on this topic, and consider
the Chern classes ~y; of the conjugation representation of the projective unitary group PU (p’),
where p is an odd prime. We show that the restriction of v, on a maximal elementary abelian p
subgroup are expressed as Dickson invariants, a collection of polynomialin F, [z1, - - -, z,,] invariant
under the action of GL,, (F,). Furthermore, we present some relations in the cohomology algebra
H* (BPU (p') ;F,) involving the classes ;.

REA: KHE GEMNKF)

A H: ZaEE IR ERMRRITTEN— LR

RE: AR CW-ERERENTERREHRIN N — M ELXBEEN L. S TFHRENATH
FomER, ERERREALER: 3 (m—1)-EBEE X =Y ve" (n=>m), MANEHM m,. (V) it
B 1. (X). EENFEM—RM T E S EEF A L M. James 1954 F£4AHNTEE (X,Y) —E4HK
SEERREEEIEA T B. Gray 1970 Z£F F Relative James construction X B A8t X — 5™
BERALRENZIENFE. RLABMHAZERETE X NERAEE 2n + m — 4 WEREH.
ABEFNTBRNFEA—D LR T B. Gray X TG BRI ENS A, AMBEHTE
X EMEBEERERIT 2n + m — 4 I—RRM 4. BERNOITE, BeRZH 2 aizERF A%
AL, RRETEERELDANLE 3In+m —4.




2024 B XA FAFE

REA: GBS (ERIBEXE)
#1H: Distance two Heegaard splittings

#&Z: By Hempel’s result and Geometrization theorem, a distance at least 3 Heegaard splitting is of
a hyperbolic 3-manifold. Then a natural question is: what’s the geometry of a distance at most two
Heegaard splitting. In this talk, we will share our recent result on distance two Heegaard splittings.

This is a joint work with Wenjie Diao and Ruifeng Qiu.

REAN: EIHRe (PREKRZF)
#H: Embeddability of non-orientable closed surfaces in 3-manifolds

}#522: We know that non-orientable closed surfaces can not be embedded in the 3-sphere. Naturally,
we ask for a given 3-manifold which non-orientable closed surfaces can be embedded in it. For any
lens space, or the product of any surface and the circle, the answer is known, mainly by the work of
Bredon and Wood, as well as those of Jaco, End, Rannard, and so on. I will review their results, and
then discuss the embeddability of non-orientable closed surfaces in surface bundles over the circle,

especially torus bundles over the circle.

REA: XKE (PERFERAKSE)

ZiH: BNSR invariants and the tropical variety of jump loci

#%Z: Papadima and Suciu studied the relationship between the Bieri-Neumann-Strebel-Renz (short
as BNSR) invariants of a space and its homology jump loci of rank one local systems. Recently, Suciu
improved these results using the tropical variety associated to the homology jump loci of complex
rank one local systems. In particular, the translated positive-dimensional component of homology
jump loci can be detected by its tropical variety. In this paper, we extend Suciu’s results to any field

coefficients and integer coefficients, hence get better upper bounds for the BNSR invariants.

REAN: BIE— (PRIBEEFT)
ZH: Morse Bott theory from homological perturbation

#&Z: 1 will explain the role of the homological perturbation lemma in constructions of Morse-Bott

cohomology both in Morse theory and Floer theory context.
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REA: BB (FEALBIKE)
#1H: Cohomogeneity-one manifold and the graph of dihedral group

¥5ZE: A manifold M acted on by a Lie group G with 1-dimensional orbit space M /G is called
a cohomogeneity-one manifold, in contrast to a homogeneous space /' with orbit space M'/G a
point. Nevertheless, cohomogeneity-one manifolds are built on homogeneous spaces, hence they
have many topological properties in common. Previously, in a joint paper, we have determined the
Borel equivariant cohomology of a cohomogeneity-one manifold using the representation theoretic
aspects of dihedral groups. In this talk, I will consider the graph theoretic aspects of dihedral groups
which act freely on graphs describing the equivariant cohomology of a homogeneous space, and

construct the graphs associated with cohomogeneity-one manifolds.





