
>2BM`B+?@>2BM2@lMBp2`bBi i qBMi2`b2K2bi2` kyRd

J�`+mb wB#`QrBmb k3XRRXkyRd

S2i2` �`M/i

hQTQHQ;B2 A

"H�ii 3

kN | :2?QT7i rB2 ;2bT`BM;i

1b Bbi RP 1 ∼= S1 mM/ CP 1 ∼= S2X AMb#2bQM/2`2 ?�#2M rB` 6�b2`#CM/2H- /B2 bQ;2M�MMi2M >QT7#CM/2H-
/2` 7QH;2M/2M 6Q`K,

S0 // S1

��
��

S1

S1 // S3

��
��

S2

jy | EQFQKTQbBiBQM

a2B T 2BM TmMFiB2`i2` _�mKX .B2 7QH;2M/2M #2B/2M �mbb�;2M C#2` 2BM2 a2[m2Mx X
f
−→ Y

g
−→ Z BM

T op• bBM/  [mBp�H2Mi,

U�V .B2 BM/mxB2`i2 a2[m2Mx [X,T ]
f∗

←− [Y, T ]
g∗

←− [Z, T ] Bbi 2BM2 2t�Fi2 a2[m2Mx TmMFiB2`i2` J2M;2MX
U#V :2M�m /�MM 2tBbiB2`i xm 2BM2` �##BH/mM; t : Y → T 2BM2 �##BH/mM; t̄ : Z → T KBi t̄◦g ?QKQiQT

xm t- r2MM t ◦ f ?QKQiQT xm` FQMbi�Mi2M �##BH/mM; BbiX

jR | _2;BQM�H#�?M

C2/2` >QKQKQ`T?BbKmb �#2Hb+?2` :`mTT2M f : A→ B Bbi h2BH 2BM2` 2t�Fi2M a2[m2Mx

0→ F2`(f)→ A
f
−→ B → +QF2`(f)→ 0.
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f BMD2FiBp ⇔ 0→ A
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−→ B 2t�Fi

f bm`D2FiBp ⇔ A
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Abi B 2BM2 �#2Hb+?2 :`mTT2- /B2 BM 2BM2` Fm`x2M a2[m2Mx �#2Hb+?2` :`mTT2M /2` 6Q`K

0→ A→ B → Z
n → 0

�m7i`Bii- bQ Bbi B ∼= A⊕ Z
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6Q`K 0→ Z→ B → Z/2→ 0\
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