
Matematiikan ja tilastotieteen laitosIntrodution to Algebrai TopologyFall 2011Exerise 510.10-15.10.2011
1. Consider S1 as a polyhedron of a ∆-omplex, generated by a single 1-simplex,whose verties are identi�ed. Calulate the simpliial homology of this omplex.Verify that the result is the same as alulated in the letures using the trian-gulation of S1 as a boundary of a 2-simplex.2. Calulate the homology groups of the Klein bottle, using the familiar ∆-omplex struture given on the piture above.
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3. Calulate the homology groups of the torus, using the ∆-omplex struture
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4. Calulate the homology groups of the Mobius band using the ∆-omplexstruture as in exerise 3.3, having one triangle with two sides indenti�ed.
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Chek that you end up with the same result as in the leture notes (wherewe used ompletely di�erent triangulation of the Mobius band).5. Find two short exat sequenes of the form
0 // Z
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// 0,where C and C ′ are not isomorphi as groups.6. Suppose H is a free abelian group, G is an abelian group and f : G → H is asurjetive homomorphism. Prove that there is a homomorphism f ′ : H → Gsuh that f ◦ f ′ = id.7. Supppose a sequene
0 // C ′
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// C // 0of hain omplexes and hain mappings is exat.Consider the sequene
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′) // . . .a) Prove that
Ker∆ ⊂ Im g∗.b) Prove the exatness at Hn(C

′).Here ∂ is a boundary operator, as onstruted in leture notes.Bonus points for the exerises: 25% - 1 point, 40% - 2 points, 50% - 3 points,60% - 4 points, 75% - 5 points.


