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AM /B2b2` �m7;�#2 #2`2+?M2M rB` /B2 EQ?QKQHQ;B2;`mTT2M /2` >QKQiQTB27�b2`M Fk,n /2` a2H#bi@
�##BH/mM;2M /2` aT? `2M Sn pQK :`�/ k 7C` k, n > 1X

U�V .B2 H�M;2 2t�Fi2 a2[m2Mx /2` >QKQiQTB2;`mTT2M 2`Kº;HB+?i /B2 "2`2+?MmM; /2` >QKQHQ;B2@
;`mTT2M >0(Fk,n), . . . ,>n−1(Fk,n)X

U#V �mb >0(Fk,n), . . . ,>n−1(Fk,n) F�MM K�M /B2 EQ?QKQHQ;B2;`mTT2M >0(Fk,n), . . . ,>
n−1(Fk,n) bQ@

rB2 /2M hQ`bBQMb�Mi2BH pQM >n(Fk,n) #2`2+?M2MX

U+V .B2 a2``2@aT2Fi`�Hb2[m2Mx xm` 6�b2`mM; FQHH�#B2`i �m7 a2Bi2 nX .� rB` rBbb2M- rQ?BM bB2 FQM@
p2`;B2`i- FºMM2M rB` 7C` 2iHB+?2 .Bz2`2MiB�H2 b+?HB2=2M- /�bb bB2 AbQKQ`T?BbK2M bBM/X 1b 7QH;i
>i(Fk,n) = 0 7C` pB2H2 i ∈ NX

U/V .B2 C#`B;2M EQ?QKQHQ;B2;`mTT2M >i(Fk,n) F�MM K�M /m`+? 2BM2 bB+? �mb /2` aT2Fi`�Hb2[m2Mx
2`;2#2M/2 Fm`x2 2t�Fi2 a2[m2Mx #2biBKK2MX

kk | C�?`2b2M/#CM/2H

AM /B2b2` �m7;�#2 H2`M2M rB`- /�bb /B2 KmHiBTHBF�iBp2 ai`mFim` BK EQ?QKQHQ;B2`BM; /2b hQi�H`�mKb
2BM2b 6�b2`#CM/2Hb F → X → B C#2` 2BM2K 2BM7�+?@xmb�KK2M? M;2M/2M _�mK B BK �HH;2K2BM2M
MB+?i 2BM/2miB; �mb /2` a2``2@aT2Fi`�Hb2[m2Mx xm #2biBKK2M BbiX

U�V 6C` D2/2b 6�b2`#CM/2H X → S2 KBi 6�b2` S2 ?�i /2` hQi�H`�mK X /B2bb2H#2M EQ?QKQHQ;B2@
;`mTT2M rB2 /2` hQi�H`�mK S2 × S2 /2b i`BpB�H2M "CM/2HbX

U#V AK EQ?QKQHQ;B2`BM; pQM S2×S2 Bbi D2/2b Zm�/`�i 2BM2b 1H2K2Mib pQK :`�/ xr2B 2BM ;2`�/7�+?2b
oB2H7�+?2b 2BM2b 1`x2m;2`b pQM >4X

U+V .2` �##BH/mM;bxvHBM/2` /2` >QT7�##BH/mM; h : S3 → CP
1 = S2 Bbi 2BM 6�b2`#CM/2H KBi 6�b2` D2X

U/V AM/2K rB` xr2B EQTB2M /2b �##BH/mM;bxvHBM/2`b /2` >QT7�##BH/mM; 2MiH�M; /2` wvHBM/2`2M/2M
S3 �M2BM�M/2`FH2#2M- 2`?�Hi2M rB` 2BM 6�b2`#CM/2H X → S2 KBi 6�b2` S2X

U2V .B2 �##BH/mM; X → CP
2- /B2 2BM2M /2` #2B/2M �##BH/mM;bxvHBM/2` �mb /2K pQ`?2`B;2M �m7;�#2M@

i2BH xm 2BM2K SmMFi xmb�KK2Mb+?H ;i- BM/mxB2`i 2BM2M AbQKQ`T?BbKmb �m7 >4X

U7V AK EQ?QKQHQ;B2`BM; /2b _�mKb X �mb �m7;�#2Mi2BH U/V H2#i 2BM 1H2K2Mi pQK :`�/ xr2B- /2bb2M
Zm�/`�i 2BM 1`x2m;2` pQM >4 BbiX

6C` /B2b2 �m7;�#2 bBM/ �mbM�?Kbr2Bb2 #Bb xm b2+?b SmMFi2 Y "QMmb xm 2`r2`#2MX
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