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(1) (a) Show that every map f : (D¥,S¥=1) — (D"*! S") is homotopic
relative to S¥71 to a map ¢ : D¥ s S™ for every 0 < k < n. (3
marks)

(b) Let X be a connected CW-complex. Then the inclusion induced
homomorphism ¢ : 71 (X®) — m(X) is an isomorphism. (3
marks)

(2) State and prove the Four lemma. (24+4 = 6 marks)

(3) Prove that the two definitions of the differential 0 : CqCW(X ) —
C'qcf‘l/ (X) of the cellular chain complex are the same. (6 marks)

(4) Compute the homology groups H, (X, A) when X is S? or S! x St
and A is a finite set of points in X. (34+3=6 marks)

(5) Use cellular homology to compute H,(SP x S?). (6 marks)



