Math 6400 Quiz  October 7, 2018

la.) Give a cellular decomposition of S? v S*
Let v = a point = 0-dimensional simplex = 0-dimensional cellular complex

Let A™ = n-dimensional ball = n-dimensional simplex

v U A? | At

OA2=yp OAL=yp

The chain complex, - -+ — C},, — --- for this decomposition is

2 0200 =< A" >=Z 3020, =<A’>=7Z 30— Cy=<v>=7Z—0

87 86 85 a4

0 0 Z > 0

Te., -

1b.) Use this cellular decomposition of S? v §* to calculate H,(S? Vv S%)

H,(S?V S%) = kerd, /im0, 1

kerd, — Z n=0,24
0 else

Z n=0,24

0 else

MmO, 1 =0 Vn Thus H,(S*v S%) = {

lc.) Use the universal coefficient theorem for cohomology to calculate H™(S? v S%)

since
0 else

H™(S? v §% R) & Hom(H,(5? v §*), R = {Hom(z’ B) n=024_ {R n=024

Hom(0,R) else
Hom(0,R) ={f: {0} = R, f(0) =0}
Hom(Z,R)={f:7Z — R, f(k) = kr where f(1) =7} =R

Note homomorphisms, f with domain Z are defined by the value f(1). Thus we have an isomorphism

E: Hom(Z,R) — R, E(f) = f(1).

1d.) Use the definition of cohomology and the decomposition from la to calculate H™(S? v S*; Z)



0 else

Hom(Z,Z =0,2,4 Z =0,2,4
By definition, C"(S?* v 8%, Z) = Hom(C,, — Z) = om(Z,Z) n=0,2, _ B =02
Hom(0,R) else

The chain complex is

o7 06

0 0 Z, < 0 Z 0< 7 < 0
Z =1
kerd, = n=135
0 else
Z =0,2,4
imdp1 =0 Vn Thus H,(S*V S*) = kerd,,1/imd, = {0 nl T
else

ko ify=k1 € HO(SQ\/S4;Z)
le.) If¢,w€€|§H”(S2v54;Z),then¢v¢: my ifop=ml GHO(S2VS4;Z)
" 0 else



