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 There is a large research program devoted to the study of topological properties of real algebraic sets. The lec-
tures will concentrate on topics whose origins go back to J. Nash's cellebrated paper "Real algebraic manifolds", 
published in the Annals of Mathematics in 1952. In 1973 A. Tognoli obtained a significant improvement upon 
Nash's result, showing that every compact smooth manifold M is diffeomorphic to a nonsingular real algebraic set 
X. Such an algebraic set X is called an algebraic model of M. If M is of positive dimension, then it has uncounta-
bly many pairwise nonisomorphic algebraic models. It becomes important to construct algebraic models with addi-
tional desirable properties. There are several beautiful results in this direction due to Akbulut, Benedetti, 
Bochnak, Dedo, King, Ischebeck, Schülting, Shiota, Teichner, Tognoli...They demonstrate that many topologi-
cal constructions on smooth manifolds can be done in an algebraic-geometric way. However, there are some limi-
tations, which make this subject even more interesting. It turns out that the study of algebraic and topological cy-
cles leads to a demarcation between algebraic and topological categories. 
 
 Assuming only basic facts from algebraic geometry and algebraic and differential topology, there will be a 
self-contained presentation of the theory of algebraic models of smooth manifolds. Many results published only 
recently, and some that are still in preparation will be included. 
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9. Algebraic models and algebraic cycles 
10. Applications 
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