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MEM 234 GEWMETRIKH TOPOLOGIA

Full�dio Problhm�twn 11

OmotopÐa drìmwn. Jemeli¸dhc Om�da.

'Askhsh 11.1 Show that path homotopy relative to the ends has the property of
transitivity.

DeÐxte oti h omotopÐa drìmwn sqetik� proc ta pèrata èqei th metabatik  idiìthta.

'Askhsh 11.2 If H : σ ∼ σ′ and G : τ ∼ τ ′ are path homotopies and σ(1) = τ(0), find
a homotopy F : σ · τ ∼ σ′ · τ ′.

E�n H : σ ∼ σ′ kai G : τ ∼ τ ′ eÐnai omotopÐec drìmwn kai σ(1) = τ(0), breÐte omotopÐa
F : σ · τ ∼ σ′ · τ ′.

'Askhsh 11.3 If σ is a path in a topological space X find a homotopy G : σ ∼ σ ·σ(1).

E�n σ eÐnai drìmoc ston topologikì q¸ro X, breÐte omotopÐa G : σ ∼ σ · σ(1).

'Askhsh 11.4 If σ is a path in a topological space X find a homotopy G : σ(1) ∼ σ−1 ·σ.

E�n σ eÐnai drìmoc ston topologikì q¸ro X, breÐte omotopÐa G : σ(1) ∼ σ−1 · σ.

'Askhsh 11.5 If α : I −→ X is a path from x0 to x1, show that (α−1)# : π(X, x1) −→
π(X, x0) is the inverse homomorphism of α#.

E�n α : I −→ X eÐnai drìmoc apì to x0 sto x1, deÐxte oti (α−1)# : π(X, x1) −→
π(X, x0) eÐnai o antÐstrofoc omomorfismìc tou α#.

'Askhsh 11.6 On the circle S1 consider the path σ : I −→ S1, σ(t) = e2πi sin(πt). Show
that σ is homotopic to the constant path 1 ∈ S1.

Ston kÔklo S1 jewr ste to drìmo σ : I −→ S1, σ(t) = e2πi sin(πt). DeÐxte oti σ eÐnai
omotopikìc proc ton stajerì drìmo 1 ∈ S1.

'Askhsh 11.7 Consider the mapping f : S1 −→ S1, f(z) = z2 and the path σ : I −→
S1, σ(t) = e2πit. Show that f∗([σ]) = [σ]2.

Jewr ste thn apeikìnish f : S1 −→ S1, f(z) = z2 kai to drìmo σ : I −→ S1,
σ(t) = e2πit. DeÐxte oti f∗([σ]) = [σ]2.


