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ÃÎÌÎÒÎÏÈ×ÅÑÊÈÅ ÃÐÓÏÏÛ ÑÔÅÐ

ËÅÊÒÎÐ: Ò.Å. ÏÀÍÎÂ

1. Äîêàæèòå, ÷òî

à) H∗(K(Z, 2n);Q) ∼= Q[v] � àëãåáðà ìíîãî÷ëåíîâ, deg v = 2n;
á) H∗(K(Z, 2n+ 1);Q) ∼= ΛQ[u] � âíåøíÿÿ àëãåáðà, deg u = 2n+ 1.

2. Äîêàæèòå, ÷òî åñëè π � êîíå÷íàÿ ãðóïïà, òî Hk(K(π, n);Q) = 0 ïðè k > 0.

3. Âû÷èñëèòå H∗(K(Z2, 2);Z) è H∗(K(Z2, 3);Z) âïëîòü äî ðàçìåðíîñòè 6.

4. Âû÷èñëèòå H∗(K(Z2, 4);Z) âïëîòü äî ðàçìåðíîñòè 6.

5. Âû÷èñëèòå π4(S
3) ïðè ïîìîùè áàøíè Óàéòõåäà.

6. Âû÷èñëèòå âòîðóþ ñòàáèëüíóþ ãîìîòîïè÷åñêóþ ãðóïïó ñôåð πs
2 = π6(S

4).

7. Ïóñòü X � îäíîñâÿçíîå êëåòî÷íîå ïðîñòðàíñòâî. Äîêàæèòå, ÷òî ãðóïïû ãîìî-
ëîãèé Hq(X;Z) êîíå÷íî ïîðîæäåíû (êîíå÷íû) äëÿ ëþáîãî q, òî è ãîìîòîïè÷åñêèå
ãðóïïû πq(X) êîíå÷íî ïîðîæäåíû (êîíå÷íû) äëÿ ëþáîãî q. Âåðíî ëè ýòî äëÿ íåîä-
íîñâÿçíûõ X?
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