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jd | >Ci+?2Mi`B+F

1BM2 �##BH/mM; pQM iQTQHQ;Bb+?2M _ mK2M f : X → Y BM/mxB2`i ;2M�m /�MM 2BM2M AbQKQ`T?BbKmb
�m7 �HH2M >QKQHQ;B2;`mTT2M KBi EQ2{xB2Mi2M BM Z- r2MM bB2 AbQKQ`T?BbK2M �m7 �HH2M >QKQHQ;B2@
;`mTT2M KBi EQ2{xB2Mi2M BM Q mM/ BM Z/p U7C` �HH2 S`BKx�?H2M pV BM/mxB2`iX

j3 | "Q+Fbi2BM

:2;2#2M b2B2M 2BM _�mK X mM/ 2BM2 Fm`x2 2t�Fi2 a2[m2Mx pQM �#2Hb+?2M :`mTT2M

0 → A → B → C → 0.

.�MM ;B#i 2b H�M;2 2t�Fi2 a2[m2Mx2M

· · · → Hn(X;A) → Hn(X;B) → Hn(X;C)
β∗

−→ Hn−1(X;A) → · · ·

· · · → Hn(X;A) → Hn(X;B) → Hn(X;C)
β∗

−→ Hn+1(X;A) → · · ·

.B2 _�M/�##BH/mM; β ?2B=i D2r2BHb /2` xm;2?º`B;2 "Q+Fbi2BM?QKQKQ`T?BbKmbX

q�b Bbi /2` "Q+Fbi2BM?QKQKQ`T?BbKmb BM >QKQHQ;B2 #xrX EQ?QKQHQ;B2 7C` /2M _�mK X = RP3

mM/ /B2 2t�Fi2 a2[m2Mx 0 → Z/2 → Z/4 → Z/2 → 0\

jN | aTQi i?2 /Bz2`2M+2

a2B2M f, g : X → Y �##BH/mM;2M xrBb+?2M iQTQHQ;Bb+?2M _ mK2MX q2H+?2 /2` 7QH;2M/2M #2B/2M
�mbb�;2M BbifbBM/ r�?`\

U�V Abi f∗ : H∗(X,Z) → H∗(Y,Z) 2BM AbQKQ`T?BbKmb- bQ Bbi �m+? f∗ : H∗(X;G) → H∗(Y ;G) 2BM
AbQKQ`T?BbKmb 7C` D2/2 �#2Hb+?2 :`mTT2 GX

U"V Abi f∗ = g∗ : H∗(X;Z) → H∗(Y ;Z)- bQ Bbi �m+? f∗ = g∗ : H∗(X;G) → H∗(Y ;G) 7C` D2/2
�#2Hb+?2 :`mTT2 :X

9y | 1mH2`T`Q/mFi

a2B2M X,Y iQTQHQ;Bb+?2 _ mK2- bQ /�bb H∗(X;Z) mM/ H∗(Y ;Z) 2M/HB+? 2`x2m;i bBM/- �HbQ /2`2M
1mH2`+?�`�Fi2`BbiBF χ(X) =

∑
n(−1)n`�M;(Hn(X;Z)) /2}MB2`i BbiX

q2MM F 2BM #2HB2#B;2` Eº`T2` Bbi- /�MM ;BHi χ(X) =
∑

n(−1)n/BKF (Hn(X;F ))X 62`M2` Bbi �m+?
H∗(X × Y ;Z) 2M/HB+? 2`x2m;i mM/ 2b ;BHi χ(X × Y ) = χ(X)χ(Y )X

�#;�#27`Bbi, kyXyeXkyR3- Ry,jy l?`X "Bii2 r2`72M aB2 A?`2 GºbmM;2M BM "`B27F�bi2M ReR 2BMX


