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Abstract

Bordism was introduced By Poincare in 1895 in his famous paper ” Analysis Situs”
as classifying manifolds. Classifying of surfaces implies that the cobordism ring in
dimension 2 is trivial if we restrict ourselves to orientable surfaces and is Zy if we
don’t care the orientation. In dimension 3, Rohlin showed that every 3-manifold is
boundary of some 4-manifold which means that the cobordism ring in this dimension
is trivial. The concept of Bordism lay dormant until 1954 when Thom constructed
a sequence of spaces (The spectrum MO) and showed that the direct limit of homo-
topy groups of these spaces is isomorphic to the bordism ring 1, of all closed smooth
manifolds. He was also able to compute 7, (MO) as a polynomial algebra with gen-
erator in each positive degree not of the form 2/ — 1. Simultaneously, Pontrjagin
showed in 1955 that bordism ring of framed manifolds is isomorphic to graded ring
of stable homotopy of spheres.this work led to computation of bordism ring with
other structure. Thom showed that oriented cobordism ring mod torsion is com-
pletely determined by Pontrjagin classes. Hirzebruch uses this structure to prove
the theorem which is entitled nowadays ”Hirzebruch’ Signature Theorem”. In 1960,
Wall computed bordism ring Q¢ of all oriented manifolds. In the same year, Milnor
showed that bordism ring QU of closed manifolds with a complex structure on their
stable normal bundles to be a polynomial algebra over integers with a generator in
each positive even degree. In this thesis, I determine cobordism ring with framed,

oriented , unoriented, complex structure on stable normal bundle.

Key Words: Thom spaces, Steenrod algebra, Adams’ spectral sequence.

AY



Sharif University of Technology

Faculty of Mathematical Sciences

M.Sc. Thesis

Real and Complex Cobordism Ring

By:

Sam Nariman

Supervisor:

Prof. S. Shahshahani

Advisor:

Dr. Mehrdad Shahshahani

2009



