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MEM 234 GEWMETRIKH TOPOLOGIA

Full�dio Problhm�twn 12

Sustol  paramìrfwshc. Je¸rhma Seifert – van Kampen.

'Askhsh 12.1 Find a deformation retraction for the following pairs of topological
spaces.

1. {0} ⊆ Rn,

2. S1 ⊆ C \ {0},

3. Sn ⊆ Rn+1 \ {0},

4. X × {0} ⊆ X × Rn, for any topological space X.

BreÐte sustol  paramìrfwshc gia ta akìlouja zeÔgh topologik¸n q¸rwn.

1. {0} ⊆ Rn,

2. S1 ⊆ C \ {0},

3. Sn ⊆ Rn+1 \ {0},

4. X × {0} ⊆ X × Rn, gia k�je topologikì q¸ro X.

'Askhsh 12.2 Consider the sphere of dimension n ≥ 2, Sn = {x ∈ Rn+1 : |x| = 1} and
the subsets U = {x ∈ Rn+1 : xn+1 > −1/2} and V = {x ∈ Rn+1 : xn+1 < 1/2}. Show
that they satisfy the hypotheses of the Seifert – van Kampen Theorem and apply it to
show that π(Sn, x0) ∼= 1 for n ≥ 2.
Why does the same argument not apply in the case n = 1?

Jewr ste th sfaÐra di�stashc n ≥ 2, Sn = {x ∈ Rn+1 : |x| = 1} kai ta uposÔnola
U = {x ∈ Rn+1 : xn+1 > −1/2} kai V = {x ∈ Rn+1 : xn+1 < 1/2}. DeÐxte oti ikanopoioÔn
tic upojèseic tou jewr matoc Seifert – van Kampen kai efarmìste to gia na deÐxete oti
π(Sn, x0) ∼= 1 ìtan n ≥ 2.
GiatÐ den isqÔei to Ðdio epiqeÐrhma sthn perÐptwsh n = 1?


