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Homeomorphism

Definition
A homeomorphism between two geometric figures X and Y is a
continuous bijective map f: X — Y such that its inverse f~1: Y — X

is also continuous.
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Basic surfaces

Definition

A (closed) surface ¥ is a geometric figure, or a subset of R”, such for any
point x € X there exists a small neigbourhood U of x in ¥ which is
homeomorphic to an open disc in R2.

In other words: a surface is something that looks locally like a plane.
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Basic surfaces

Definition

A (closed) surface ¥ is a geometric figure, or a subset of R”, such for any
point x € X there exists a small neigbourhood U of x in ¥ which is
homeomorphic to an open disc in R2.

In other words: a surface is something that looks locally like a plane.

R? as well as any open subset of it is a surface.

Sphere: any surface homeomorphic to
[(6,y,2) ER3 | X2+ y2 4+ 22 = 1},
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More surfaces

Torus:
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More surfaces
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Moebius band and projective plane

AT

&
&P

Sasha Patotski (Cornell University) Surfaces November 14, 2014 6 /12



Moebius band and projective plane

AT

&
&P

Sasha Patotski (Cornell University) Surfaces November 14, 2014 6 /12



Projective plane

Sasha Patotski (Cornell University) Surfaces November 14, 2014



Which surface is that?
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What about this one?
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The same question here
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Try to guess the question

b b
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ba b
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What happens if we glue two Mobius bands together?
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