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Note there will be 13 classes each of 115 minutes duration.
On April 25th a 2 hour problem session is planned.

1 Program

(1) 04.04 Motivation I

(a) Definition of manifold, smooth manifold, smooth tangent bundle.

(b) Examples: compact, connected manifolds and closed manifolds.

(c) Statement of motivating problems.

(d) Vector bundles: vector bundles over spheres

(2) 11.04 Motivation II

(a) The group πn−1(O(k)) and the statement of Bott periodicity.

(b) Sphere bundles over spheres viewed as the out-come of surgery.

(c) Oriented bordism, Pontryagin classes, the signature theorem and the L-polynomial,

(d) Exotic 7-spheres.

(3) 18.04 Over-view III and outline:

(a) Milnor’s λ-invariant and 7 exotic 7-spheres.

(b) Statement of the h-cobordism theorem and the s-cobordism theorem

(c) The surgery programs: methods to classify manifolds in dimensions n ≥ 4.

(4) 02.05 Normal bordism

(a) Normal structures and normal bordism:

(b) The Whitney embedding theorem

(c) The tubular neighbourhood theorem

(d) Sard’s Theorem
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(e) The Pontrjagin-Thom isomorphism

(5) 09.05 Surgery

(a) The definition of surgery

(b) Morse functions

(c) Milnor’s theorem: every bordism may be decomposed as a sequence of surgeries

(d) Sketch of proof the the (s/h)-cobordism theorems.

(6) 16.05 The classification of Handle-bodies - an application of the h-cobordism theorem

(a) The classification of handle-bodies in terms of framed links

(b) Haefliger’s embedding theorems

(c) Extended quadratic forms

(d) Wall’s classification of (n− 1)-connected 2n-manifolds

(e) Wall’s classification of stable Thickenings

(7) 23.05 Computation of bordism groups

(a) Unoriented bordism

(b) Oriented bordism - the rational computation

(c) String bordism and other B-Bordism groups.

(d) Bordism as a generalised homology theory and the Atiyah-Hirzebruch Spectral
sequence

(8) 30.05 Surgery below the middle dimension

(a) The effect of surgery on homotopy groups and homology groups

(b) Preliminary lemma of surgery

(c) The stable classification of 2q-manifolds

(9) 06.06 Surgery and Duality - the main theorem for even dimensional W

(a) The Wall quadratic form

(b) Embeddings and immersion

(c) The monoid l2q(Z[π]) and the main theorem

(10) 20.06 Surgery and Duality - the main theorem for dimensional W

(a) Formations and quasi-formations

(b) The monoid l2q+1(Z[π]) and the main theorem

(11) 27.06 Extensions and applications
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(a) The classification of simply connected topological 4-manifolds

(b) Mapping class groups and twisted doubles.

(12) 04.07 Classical surgery I - Existence

(a) The Spivak normal fibration

(b) Normal bordism

(c) Obstructions to surgery - L-groups

(d) Application: the Browder-Novikov Theorem

(13) 11.07 Classical surgery II

(a) The surgery exact sequence

(b) Example: Exotic spheres

(c) The Kervaire-Milnor braid: πn(G/TOP ) etc

(d) Example: S(Sp × Sq).
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