5. Zoy.(a,b:a’ =1, =1,ba= a’b)
SECTION 41
] ol 2P1P3 = 3P1P4 e P1P6 o 3P2P3 ~+ 3P2P4 = 5P3P4 +4P1P6 = 5P4P6
b. No c. Yes
3. Ci(P)=Z(P)=Bi(P)= H.(P) = 0fori > 0. By(P) =0. Zo(P) ~ Zandis generated by the O-cycle P. Hy(P) = Z.
5. Ci(X)=2Z(X)=Bi(X)= H;(X)=0fori > 0. By(X) =~ Z and is generatedbythe()—chain P,—P.ZyX)~Z %L
and is generated by the two 0O-cycles P; and P,. Since Zo(X)/Bo(X) “indentifies P with Py, Hy(X) ~ Z and is
generated by the coset P, + By(X).
7. a. An oriented n-simplex is an ordered sequance Py Py Py
b. The boundary of P, P, - - P,y is given by
nt1 -
8u(Pi Py Pup)) D (1T PPy o Pra i B
i=1
¢. Bach individual summand of the boundary of an oriented n-simplex is a face of the simplex. £
11. a. 8(")(27’”,‘0’,‘) = ZmiS(")(O',»)
13. H™(X) = Z™(X)/B"(X)
H©(S) ~ Z and is generated by (P + P, + Ps + P,) + {0}
HY(S) =0
H®(S) ~ Z and is generated by P P>Ps + BA(S)
SECTION 42
1. HyX)=7Z. H(X)=Z x Z. H,(X)=0forn > 1.
3. Hy(X)~7Z x Z. Hi(X) = Z. Hy(X) = Z. H,(X)=0forn > 2.
5. Ho(X)~Z. H(X) =~ Z. Hy(X) =~ Z. H\(X) = 0forn > 2.
7. a. T c. F e. T g T i F
9. Ho(X)~7Z.H(X)=ZxZX 7. Hy(X) 2 Z x Z. H,(X) =0 forn > 2. |
11. Hy(X)~Z. H(X)~Z x Z x Z x Z. H(X) = Z. H,(X) =0forn > 2.
SECTION 43 I
£
1. Both counts show that X(X) = 1.
3. It will hold for a square region, for such a region is homeomorphic to EZ. It obviously does not hold for two disjoint
2-cells, for each can be mapped continuously onto the other, and such a map has no fixed points.
5. HyX)~7ZxZ. H(X)=7Zx 7 x Ty x Zy. H(X)=0forn > 1.
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