MAT 541: Algebraic Topology

Suggested Problems for Week 9

You may hand in solutions to at most 2 problems every 2 weeks and no later than 2 weeks
after the necessary material for them is covered in class.

From Munkres: 37.1-3, 38.2-4, 39.2, 36.2, 36.3

Problem O

Let n€Z* and S?"~ ! CC"” be the unit sphere. For p€Z* and qu, ..., ¢, €Z such that each
q; is prime relative to p, define

L(p7QI77QTL) :S2n71/N7

(zl,...,zn) ~ (e%ikql/pzl,...,ezﬂikq”/pzn) N (zl,...,zn) esl kel
(a) Show that L(p;qi,...,qn) is a compact connected smooth manifold of dimension 2n—1.
(b) Show that
L(1;1,...,1) = §* 1, L(2;1,...,1) = Rp*1,
L(piais---1Gis-- - an) = L(piq1, s — G- -, Gn),

L(p;qla”'vqiy(h-‘rla”'7Q’rl) :L(p;qla‘"qu+17Qi7"'7Q7l)7
L(piar,--- an) = L(piqqr, - - - qan)

for any q € Z relatively prime to p.

(¢) Show that L(p;1,q) is homeomorphic to the space L(p;q) of Section 40 in Munkres
and obtain the claim of 40.4 in Munkres without any triangulations.

(d) Compute 71 and H, of L(p;q1,...,qn)-



