
Introduction to Algebraic Topology 
Exam Wed Apr 30, 2025 
Exam time 12.15-14.00 

Problems 

In the following problems, Ck(X) is the abelian group of singular k-chains on space X. 
Also, Sn-1(x, r) = OBI (x, r) = {y E 1',, n: I y - x I = r} is a Euclidean sphere and Sn-1 = 
sn-1(0, 1). 

p1. Let vl, v2 E Rn be points. Show that c = [vi, v2] + [v2i  V1] E C1 (R-) is a boundary of 
a 2 -chain in R1. 

p2. Let A C R2 \{0} be a non-empty closed set having at least two connected components. 
Give an example of a chain c E Ci  (R2) for which [c + Ci  (A)] E Hi  (R2, A) is a non-
zero homology class. 

P3. Let n > 2 and Y = (Sn x R) \ {(1, 0, ... , 0)} C R1+2 . Show that Hn(Y) Z ® Z .  
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