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                            Lecture 1
Preliminary test of knowledge: explain what is

· Topological property, known examples
· A knot

· A manifold (with or without boundary, closed)
· Classification of closed surfaces, orientability, genus
· The Euler’s formula for a polyhedron and a graph

· On which domains every closed form P(x,y)dx+Q(x,y)dy is exact 
· What are topologically the matrix groups SO(2), O(2), U(1) 

Topological space: X, a subset T of 2X, with 3 axioms
Topological constructions: 

· Product spaces (example: a cylinder), continuity (coordinate-wise)

· Quotient space Y=X/~, continuity of the maps Y → Z induced from X → Z

· Gluing: wedge XVY, “flat surfaces”

· Cutting as the opposite operation: triangulation of a surface

· (boundary) connected sums, plumbing (for bands)
· Cone CX, suspension ΣX (example: spheres), join X*Y
· Mapping cone Cf, mapping cylinder Mf
Deformations:
· Isotopy and homotopy of curves (paths) {ft}, a formal definition as f: X x I → Y
· homotopy relative to a subset (based homotopy of a circle or a path)

· Shrinking, contraction: “fat letters”, plane punctured at two points, the spines

· Retraction and deformation retraction (like a mapping cylinder)
Homotopy equivalence:

· homotopy equivalence, homotopy type

· null-homotopic maps, contractible spaces, n-connected spaces

· Criteria: (a) X~X/A for contractible A, (b) homotopy of a gluing map
Cell complexes:
· gluing of graph from edges, e0 U e1
· polyhedra and surfaces: add 2-cells (polygons), flat surfaces (one 2-cell)
· Euler characteristic

· projective spaces RPn , CPn
· Subcomplex, characteristic and gluing maps, n-skeleton Xn 
· CW-complex, CW-pair, a criterion of n-connectedness
· the homotopy extension property, proof of the criteria of homotopy equivalence
