Summer School on the Topology of Manifolds

Budapest, August 15-19, 2011

Program

We shall begin each day with a series of three 45 minute lectures which will introduce
the main ideas for that day. After lunch there will be an extended exercise session and the
opportunity for further less formal lectures to elaborate and clarify the main points. Note
that Wednesday departs from this model and that there is an extra afternoon lecture planned
on Thursday. Unless otherwise indicated, the lectures will be given by Matthias Kreck.

e Monday
1 Overview: main problems and the statement of the s-cobordism theorem
2 Normal structures: the normal k-type and normal bordism groups [K, §2] [MAP]
3 Surgery below the middle dimension [M, §1-3] [K, §3]
E1 First exercise session
4 Informal lecture
e Tuesday
1 The stable classification of 2¢-manifolds [K, §2]

2

E2
4

Applications: the stable classification of 4-manifolds, bordism of automorphism
and stably unique smooth structures
Goal: The statement of Freedman’s classification of closed simply connected topo-
logical 4-manifolds [F, Theorem 1.5]

The main theorem for odd-dimensional bordisms: the obstruction monoid log41(7)
and the group Log11(m) [K, §6]

Second exercise session

Informal lecture

e Wednesday

(a)

*

Lectures by Zoltdn Szabo and Andrds Stipsicz about smooth 4-manifolds:

We review the rational blow-down procedure and Luttinger surgery, apply them
to construct exotic smooth structures on 4-manifolds with small Euler character-
istics, and discuss their relation to symplectic topology and smoothings of surface
singularities.

Afternoon excursion



e Thursday

1 The main theorem for even-dimensional bordisms: the obstruction monoid lo, ()
and the group Loy () [K, §5]
2 The computation of Ly,.1(e) [K-M, §6] and a report on some results for Lo, (7)
3 The h-cobordism classification of closed simply connected 4-manifolds
E3 Third exercise session
4 (Crowley) Cancellation of S7 x S? and lag41(m) [C-S]

e Friday

1 (Crowley) A short review of the classical surgery exact sequence [W, Ch 10]
2 On the classification of complete intersections [K, §§]
3 On the classification of non-simply connected 4-manifolds [H-K-T]

E4 Fourth exercise session
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