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I+ & Selmer Bf: 158 Sely(E")

° p|n. BTF a1/az,bi/ba,c1/co € Q%2, B A = (dy, do, d3) SIRAY Ey, B2 BISFIEZSE
7 Q, BUATHEIEAER. MM

Sely (E\™) == Selly (E{™).
o EFEMHESRRIANZ:

Sely (E™) = Ker (A +Dc Do )

D_g. A+D,
(dla d27d3) = (;) 5
o XMEHEE Monsky %8fF, Erb
u

A= (pp=nh)y Du=ding ([ [2]) € MilFa),

Pk
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HHHE Selmer Bf: 53] Sely(E")

° p|n. BT ai/ag, bi/ba,c1/co € Q2 B A = (di, da, d3) XYM B, B, B5FH4ZSE)
£ Q, KETRRI4AER]. AT

Sely (E\™) == Selly (E{™).
o EFEMHESRRIANZ:

Sel'2 (E(n)) . Ker (A +D_. D_y )

D_g. A+D,
(dla d27d3) = (;) 5
o XMEHEE Monsky %8fF, Erb

A=(lpj,—nlp),;,  Du=diag ([;] [;;]) € M;,(F2),
o [] RIMERREES, | EmEENIEFS.
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3+E Cassels BCxT

® Cassels 7£ Fy ZtEZSE) Sely(F) EEN T—MNRITFREL MR
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3+E Cassels BCxT

® Cassels 7£ Fy ZtEZSE) Sely(F) EEN T—MNRITFREL MR
o XF A, N, &
P = (Pv)v € DA(AQ), Qi € HZ(Q)

FEBEEZAI R > 4 Cassels FxIATIHE 20235 11 B 10 H
XRONOOOROOOOOKOOOO0O00 13/19



3+E Cassels BCxT

® Cassels 7£ Fy ZtEZSE) Sely(F) EEN T—MNRITFREL MR
o XF A, N, &

P = (P,)y € Dr(Ag), Qi € H;(Q).
e & L AENT H; 1t Q; YIFEMZME, EX

3

<A7A,> = Z<A>A/>va HEFI <A’A/>U = Z[Li(Pv)vd;]va

v =1
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3+E Cassels BCxT

® Cassels 7£ Fy ZtEZSE) Sely(F) EEN T—MNRITFREL MR
o XF A, N, &

P = (P,)y € Dr(Ag), Qi € H;(Q).
e & L AENT H; 1t Q; YIFEMZME, EX

3
<A7A,> = Z<A>A/>va Hrp <A’A/>v = Z[Li(Pv)ad;]vv
v =1
* BAMKER P 0 Q; HYEEY.
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3+E Cassels BCxT

® Cassels 7£ Fy ZtEZSE) Sely(F) EEN T—MNRITFREL MR
o XF A, N, &

P = (P,)y € Dr(Ag), Qi € H;(Q).
e & L AENT H; 1t Q; YIFEMZME, EX

3

<A7A,> = Z<A7A/>va HEFI <A’A/>U = Z[Li(Pv)vd;]va

v =1

o BAMKEL P 0 Q; BYEEY.
5|32 (Cassels1998)

Ja % pt 200, H Ao L; 8 A AR p 2, Big p B, Dy MRLT —554 1t
KA BHF@ L =0, 1 (—,—), =0,
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& Cassels BCxf: 291LF| Cassels BLXtIFIR{L

* HIESS
0— E[2] > E[4] =3 E[2] - 0
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& Cassels BCxf: 291LF| Cassels BLXtIFIR{L

* HIES7!
0— E[2] = E[4] =3 E[2] > 0

* BEIKIES?!

EQ)2]
2E(Q)[4]

0—

— Selp(E) — Sely(F) — Im Sely(E) — 0.
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& Cassels BCxf: 291LF| Cassels BLXtIFIR{L

* HIEES!
0— E[2] > E[4] =3 E[2] - 0

* BEIKIES?!
E@Q)[2]
2E(Q)[4]

Im Sely(E)
E[2]

0—

— Selp(E) — Sely(F) — Im Sely(E) — 0.

o ;FEZ Cassels BLXIHIZE
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& Cassels BCxf: 291LF| Cassels BLXtIFIR{L

* HIEES!
0— E[2] > E[4] =3 E[2] - 0

* BEIKIES?!

EQ)2]
2E(Q)[4]

o ;FEZ! Cassels FexIa9Z2 %

o At Cassels EEXSIBRUEMNT

rankz F(Q) =0, II(E/Q)[2*] = (Z/27)*.

0—

— Selp(E) — Sely(F) — Im Sely(E) — 0.

TREBERZAN R Z LR » 4 Cassels BRxdAUitE 2023 11 B 10 A
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1+ & Cassels fixt: ELERBERFFS

o HEAIARIR,

ag = alAZ, b2 = ble, Cy = 6102,

Hoh A, B,C REENAFESFH
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1+ & Cassels fixt: ELERBERFFS

o HEAIARIR,

ag = alAZ, b2 = ble, Cy = 6102,

He A, B,C 2EEEREIIFFFTE
o iﬁ A= (dl,dQ,d3),A/ = ( /1, Iz,dé)
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1+ & Cassels fixt: ELERBERFFS

o HEAIARIR,

ag = a1A2, bg = blBQ, Cy = 6102,

Hrh A, B,C 2ERIESFEH
o iﬁ A= (d17d27d3)7A/ = ( /17 I27dé)
o HRAEEUESRY Qi F P, 5518

[L1:(P1y),d})y = [Lai(Pow), di]o,

N By, B> IIRAY Cassels BEXd#AERT .
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1+ & Cassels fixt: ELERBERFFS

o HFAIAVRIR,
ag = a1A2, bg = blBQ, Cy = 6102,
Hep A, B,C RERRVIFTFTE
o iﬁ A= (dl,dQ,dg,),A/ = (dll,dé,dé)
o FRGAEUEZRY Qi; M P, (B8

[L1:(P1y),d})y = [Lai(Pow), di]o,

N By, B> IIRAY Cassels BEXd#AERT .
o EZEBRIXAMEIERR, FAMWXIRBBEXT S I —FPiEH.
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1+ & Cassels fixt: ELERBERFFS

o HFAIAVRIR,
ag = CL1A2, bg = blBQ, Cy = 6102,
Hb A, B,C 2EENEETFH
o iﬁ A= (dl,dg,d3),/\/ = (dll,dlz,dé)

Ay

o HBeiEBUEZEM Q;; 1 P, F18
[L1:(P1y),d})y = [Lai(Pow), di]o,

N By, B> IIRAY Cassels BEXd#AERT .
o EZEBRIXAMEIERR, FAMWXIRBBEXT S I —FPiEH.
o RNIFiZ A=B=C =1mod 4.
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& Cassels BLx): LLREEBFT S (£5)

*p|n,ptdi,p|ds,p|ds.

TEBERZR DREZ R » 4 Cassels BRxdRitE 2023 & 11 B 10 A
RONOOOROOOOOROOMOOO 16/19



& Cassels BLx): LLREEBFT S (£5)

*pln,ptdi,p|dz,plds &
Qi1 = (a,B,7) € H11(Q), Q21 = (a,AB, Ay) € H21(Q).
Py =(1,0,u,v), L11(P1p) = aina — dzyv + dafu,
Py, =(1,0,Cu, Bv), Lg1(P2yp) = Aaina — Bdsgyv + Cdafu,
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& Cassels BLx): LLREEBFT S (£5)

*pln,ptdi,p|dz,plds &
Qi1 = (a,B,7) € H11(Q), Q21 = (a,AB, Ay) € H21(Q).
Py =(1,0,u,v), L11(P1p) = aina — dzyv + dafu,
Py, =(1,0,Cu, Bv), Lg1(P2yp) = Aaina — Bdsgyv + Cdafu,

Lia(Prp)Loi(Pap) = 5 -

(A+B)(B+C)(C+A) (alna daffu d371))2
b+c a+b a+c)
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+E Cassels fixt: LEEREIFHFES (45)

°*pln,ptdi,plde,p|ds 18
Qi1 = (a,B,7) € H11(Q), Q21 = (a,AB, Ay) € H21(Q).
Pip=(1,0,u,v), L11(P1p) = aina—dzyv + dapu,
Py, =(1,0,Cu, Bv), Lg1(P2yp) = Aaina — Bdsgyv + Cdafu,

Lia(Prp)Loi(Pap) = 5 -

(A+B)(B+C)(C+A) (alna daffu d371))2
b+c a+b a+c)

o XEBEEMA a;A? + b1 B>+ 0% = 0.
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TH Cassels BLx): tLEBREEBFTS (£)

°*pln,ptdi,plde,p|ds 18
Qi1 = (a,8,7) € H11(Q), Q21 = (o, AB, Ay) € H21(Q).
P, =(1,0,u,v), L11(P1p) = arna—dsyv + d2fu,
Py =(1,0,Cu, Bv), Loi1(Pp) = Aaina — Bdzyv + Cdafu,

Lia(Prp)Loi(Pap) = 5 -

(A+B)(B+C)(C+A) <a1na daffu d371))2
b+c a+b a+c)

o I_E gﬁﬁgu a1A2 + blB2 -+ 6102 =0.

FA=B=C=1mod4, M (A+B)(B+C)(C+A)/8=1mod4 £ p|n 8=k
H 4
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1tE Cassels fixt: HEIGFH

o SIF—LAFIKAY (a,b, ), BAIAEE p = 1 mod 8,Vp | n XABIKM
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15 Cassels fiixt: EEI1HH

o XIF—LHASTRA (a,b,c), BATFAEE p = 1 mod 8,Vp | n AR
o AN 2t a;,b;,2 || ¢; (WIETEERIBERLLIETY).
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15 Cassels fiixt: EEI1HH

o XIF—LHASTRA (a,b,c), BATFAEE p = 1 mod 8,Vp | n AR

o I8N 2§ a;, b, 2 || c; (ANETENRRTEEIMLZIEHY).
o RIFEERS p = 2 BHTRMBE, SEEAILUSEIZEE.
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15 Cassels fiixt: EEI1HH

o XHF—LA4FIRAY (a,b, c), FAIAREE p = 1 mod 8,Vp | n XABAIKIE.
o f5IE0 24 a;, b;,2 || ¢; (AITEEDRIEELLIEH).

o ERTEEENT p = 2 BFHTRMNE, REHBATLASENZES.

o AN 2 || a;,bi, 4 | ¢; (AMBEERKERLFR).
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15 Cassels fiixt: EEI1HH

o XHF—LA4FIRAY (a,b, c), FAIAREE p = 1 mod 8,Vp | n XABAIKIE.

o f5IE0 24 a;, b;,2 || ¢; (AITEEDRIEELLIEH).

o ERTEEENT p = 2 BFHTRMNE, REHBATLASENZES.

o AN 2 || a;,bi, 4 | ¢; (AMBEERKERLFR).

o IWAIRTEERT p = 2 B TERIAME, TEEEESTHERENE p = co BIFRAIIEIRT.
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HE—HHEE

o XWF—RAVRERRZ E1, E2/Q, IRIRA Galois 12[E E1[4] = E,[4].
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HE—HHEE

o XTF—MRAVERS £, E2/Q, RIRE Galois 1R[EH E)[4] = E»[4].
° 1% n BLFAERFIERBHBENT £ & B, I8N 0, 198 n e Q2
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o MT—RRAIBERIL F1, E2/Q, RIRE Galois &EEH F1[4] = Es[4].
° 1% n BRFAEFERYENT £ 8 F RI8MAAM v, 198 n € Q2.
o BAIFREHARRISFaEIEHEH

Sely (B™) 2 Sel, (E{™),

rankz, E%n) (Q) = rankg Eén) (Q)?

FREBEEZAI ZRAZ IR > 4 Cassels FxIATIHE 20235 11 B 10 H
XROXOOOROOOOOROOOOMO 18/19



1!

TEBERZH DRIEZ R » 4 Cassels BExdHitE 2023 11 B 10 B
ROXOOOROOOOOKROOOOOm 19/19



	背景
	主要结论
	Selmer 群的计算
	Cassels 配对的计算

