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kR | EH2BMbi2` ;2K2BMb�K2` JBb+?K�b+?

.B2 EQKKmi�iQ`mMi2`;`mTT2 [G,G] 2BM2` #2HB2#B;2M :`mTT2 Bbi 2BM2 MQ`K�H2 lMi2`;`mTT2X AMb#2@
bQM/2`2 Bbi /2` BM /2` oQ`H2bmM; #2i`�+?i2i2 ZmQiB2Mi G/[G,G] i�ib +?HB+? 2BM2 :`mTT2X 62`M2` Bbi
[G,G] mMi2` �HH2M MQ`K�H2M lMi2`;`mTT2M N ⊳ G /B2 FH2BMbi2 lMi2`;`mTT2- 7C` /B2 /2` ZmQiB2Mi
G/N �#2Hb+? Bbi, D2/2 �M/2`2 bQH+?2 lMi2`;`mTT2 2Mi? Hi MQir2M/B;2`r2Bb2 [G,G]X

�mb �HH2/2K 7QH;i, /B2 ZmQiB2Mi2M�##BH/mM; G ։ G/[G,G] Bbi 2BM2 �#2HBMBbB2`mM;X

kk | G�M;2 2;�H2 a2[m2Mx �

.B2 >QKQHQ;B2;`mTT2M /2b >QKQiQTB22;�HBb�iQ`b Ef,g �mb �m7;�#2 RN #BH/2M KBi /2M >QKQHQ;B2@
;`mTT2M pQM X mM/ Y 2BM2 H�M;2 2t�Fi2 a2[m2Mx rB2 7QH;i,

· · · → Hn(X)
f∗−g∗
−−−−→ Hn(Y ) → Hn(Ef,g) → Hn−1(X) → · · · .

kj | �##BH/mM;biQ`mb

a2B f 2BM2 a2H#bi�##BH/mM; pQM XX .2` >QKQiQTB22;�HBb�iQ` pQM f, B/X : X ⇒ X ?2B=i �##BH/mM;b@
iQ`mb pQM f X q2H+?2 >QKQHQ;B2M ?�#2M /B2 �##BH/mM;biQ`B /2` 7QH;2M/2M �##BH/mM;2M\

U�V /B2 A/2MiBi i S1 → S1

U#V 2BM2 aTB2;2HmM; S1 → S1

U+V 2BM2 �##BH/mM; S1 → S1 pQK :`�/ 2

U/V /B2 A/2MiBi i S2 → S2

U2V 2BM2 aTB2;2HmM; S2 → S2

U7V 2BM2 �##BH/mM; S2 → S2 pQK :`�/ 2

k9 | SQHvMQK7Q`ib�ix

1BM2 FQKTH2t2b SQHvMQK f ∈ C[x] /2}MB2`i 2BM2 bi2iB;2 �##BH/mM; C → C- /B2 bB+? xm 2BM2` bi2iB;2M
�##BH/mM; f̂ : CP 1 → CP 1 7Q`ib2ix2M H bbiX .� CP 1 ?QKºQKQ`T? xm S2 Bbi- FºMM2M rB` f̂ �Hb
a2H#bi�##BH/mM; pQM S2 BMi2`T`2iB2`2M UbB2?2 �m7;�#2 kN /2` hQTQHQ;B2 AVX 6C` r2H+?2 f Bbi /2`
:`�/ /B2b2` a2H#bi�##BH/mM; ;2`�/2- 7C` r2H+?2 mM;2`�/2\

⋆ SQHvMQK7Q`ib�ix U6Q`ib2ixmM;V

:2M�m2` ;27`�;i, q2H+?2M :`�/ ?�i /B2 �##BH/mM; f̂ �mb /2` pQ`?2`B;2M �m7;�#2\
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