
TOPOLOGY 

Qualifying Exam Spring 2002 

1. Let G be a group of homeomorphisms acting freely on 82n so that for all g E G gx = x 
for some x if and only if g = 1. Prove IGI ~ 2. j 

I 

2. Let f: S" - S" be a continuous function such that f(-x) = f(x). j Prove deg/ is 
even. i 

i 

3. Consider the following space X obtained by identifying the edges of th+ unit square in 
the following manner: 

b 

(a) Compute H.(X;Z) and H•(X;Z). 

(b) Prove X is an orientable manifold. 

a 

a 

( c) Compute the ring structure of H• (X; Z). 

4. Let p : E - X be a. covering space. 

(a.) If Xis a. manifold prove Eis also. 

b 

{b) If X is a topological group, sketch a. proof tha.t there is a. mttltiplica.tion map 
m : E x E - E such tha.t pm = µ.(p x p) where µ. : X x * - X is the 
multiplication on X. i 

i 

(c) If Xis a cell complex, prove Eis also. ' 

' 

5. Let S" L apn be the covering space ma.p. Prove f is not null homdtopic. 
I 

6. Let X be an n-dimensional manifold and X 0 its R-orienta.tion sheiu. Give R the 
discrete topology. If X is R-orienta.ble prove x 0 is homeomorphic to jX' x R. 

I 

7. If all n-fold cup products vanish on H•(Y) and f : X - Y is a. ~ontinuous map, 
prove all n + 1 fold cup products vanish in H•(Cf) where Cf is the ina,pping cone of 
f. . ! 

' i 
I 

8. Let M be an n-dimensional compact connected orientable manifold. Le~ (M E Hn(M; Z) 
be the funds.mental class. Suppose f : S" - M is a. continuoU$ function with 
/.((a)= (M· Prove H.(S";Z) ~ H.(M;Z). : 

i 

9. Let 81 V 81 be the one point union of circles. Prove 71"1 (81 V 8 1, x0 ) is i not abelian. 
I 

10. Let p: E - X be a covering space and let C £;Ebe a. connected c~mponent of E. 
prove Pie : C - X is also a covering space. i 


