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1b ;B#i w2HHFQKTH2t2- /2`2M 6mM/�K2Mi�H;`mTT2 7QH;2M/2 .�`bi2HHmM; #2bBixi,

〈a, b | a2 = b3, ab = (b−1a)4〉

.B2b2 w2HHFQKTH2t2 bBM/ MB+?i xmb�KK2MxB2?#�`X

hBTT, 1b ;B#i pQM /2` �M;2;2#2M2M :`mTT2 2BM2M MB+?i@i`BpB�H2M :`mTT2M?QKQKQ`T?BbKmb BM /B2

bvKK2i`Bb+?2 :`mTT2 S5X

R3 | a+?2BMTmMFi`�mK

1b ;B#i 2BM2M MB+?i xmb�KK2MxB2?#�`2M- 2M/HB+?@/BK2MbBQM�H2M w2HHFQKTH2t- /2` bB+? �M?�M/ b2BM2`

x2HHmH `2M >QKQHQ;B2;`mTT2M MB+?i pQK 1BMTmMFi`�mK mMi2`b+?2B/2M H bbiX

RN | >QKQiQTB22;�HBb�iQ`

wm D2 xr2B �##BH/mM;2M f, g : X ⇒ Y ;B#i 2b 2BM2M ò;`º=i2M ZmQiB2Mi2Mó Y → Ef,g- 7C` /2M /B2

#2B/2M EQKTQbBiBQM2M X ⇒ Y → E ?QKQiQT r2`/2MX :2M�m2` /2}MB2`2M rB` /2M >QKQiQTB2@

2;�HBb�iQ` Ef,g �Hb 7QH;2M/2b Smb?Qmi,

X ⊔X Y

X × I E

f ⊔ g

i0 ⊔ i1

qB` 2`?�Hi2M Ef,g �HbQ- BM/2K rB` BM /2` /BbDmMFi2M amKK2 (X × I)⊔ Y D2r2BHb (x, 0) KBi f(x) mM/

(x, 1) KBi g(x) B/2MiB}xB2`2MX .�b Bbi BM q�?`?2Bi M�iC`HB+? ;�` F2BM ZmQiB2Mi pQM Y X G bbi bB+? /B2

6Q`KmHB2`mM; ò;`º=i2` ZmQiB2Mió i`Qix/2K KBi aBMM 7CHH2M\

ky | *�M+2HH�iBQM G2KK�

:2;2#2M b2B 2BM E2ii2MFQKTH2t �#2Hb+?2` :`mTT2M (C, d)- bQ/�bb 7C` 2BM n ∈ Z ;BHi, Cn = C ′

n ⊕ A

mM/ Cn−1 = C ′

n−1 ⊕ A 7C` ;2rBbb2 �#2Hb+?2 :`mTT2M C ′

n- C ′

n−1 mM/ AX 62`M2` b2B /B2 EQKTQM2Mi2

pQM dn : Cn → Cn−1- /B2 A �m7 A �##BH/2i- 2BM AbQKQ`T?BbKmbX .�MM Bbi (C, d) F2ii2M?QKQiQTB2@

 [mBp�H2Mi xm 2BM2K E2ii2MFQKTH2t /2` 6Q`K

(C ′, d′) : · · · → Cn+2 → Cn+1 → C ′

n → C ′

n−1 → Cn−2 → Cn−3 → · · · .

qB2 H�bb2M bB+? /B2 .Bz2`2MiB�H2 d′ #2b+?`2B#2M\
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