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Topology

Give examples of:

i) A Hausdorff space with non-Hausdorff quotient space.
ii) A non-open quotient map.

iii) A first countable space with non-first-countable quotient space.

For the torus: f: R x R — R?
flu,v) = ((a+ bcosu)cosv,(a+ bcosu)sinv,bsinu) (0<b< a)

compute the Gaussian curvature and the lines of curvature. Describe the points with

0,1, and 2 asymptotic directions.

Show that every continuous map f : S" — S, n > 2, is homotopic to a constant

map.

Consider the torus 7' = S' x S'. Collapse a circle S* x {yo} to a point. Compute
the fundamental group of the space thus obtained.

Let ¢ be a 3-simplex and ¢ its i-skeleton. Compute the homology groups of o' for

0<e <3,

Compute the homology groups of R* — S where:

St ={(2,y,0,0) e R*: 2% +¢y* =1}



