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» 3T L | D Q — Rsy.

(1). [x] >0,vx € Q; [x| =0 & x =0,
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I x#0
[x[o =
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!/
Ag =[] @ = {x = (xc, ), x, € Z, for aimost all
/

Ay =]]Q = {x = (xx.%,). %, € Z) for almost all

P hgfo A ERBRARIBIT REFEM,
M A AR By SR Fa i AT R
» I Haar MEdx on Ag, Haar WM& dx,
onQ,,veX
dx = ®,dx,
» FIAERT AS,
d*x = d*x,
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» & X: Riemann-Zeta & ((s) = >0,
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A(s) == 7 (s/2)C(s) = A(1 —s)
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> Proof: I EAVH By HEE., RIEAy LégHaarn
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R E#)Schwartz &3 = &4, B A CHALER FHIk
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S Fourier 440 T :

S(R) — S(R)
6 =) = [ £00) exp(=2miy)

» Fact (Multiplicity One): R* £ S(R) E4FA, A
S'(R), S(R) 49k s 4452 % B 5
A (distribution) 89 &4 EAEA . ER* A THRIFRARE
A AT LR A ) R 1 AR
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»AE: yV=x-5 ()
=+ VI3 -vV-3) =2

> RAVTAEHIRQ[V 5] B4R
ZI=5) ¥R (Y), R RL
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> RAVTAEHIRQ[V 5] B4R
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— RLfE
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» Proof.
Y+ V=35 —v-5=x
HA B, VARG — R € IR 5] 4
VV5 = (a+ bvV—3) = (@®—15ab*)+(3a*b—5b%)
R Galoisit4e, A
VvV =5 = (a — bv/=5)’ = (@ —15ab*)— (3a*b—5b°)
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» Proof.
y+ V=5 - V-5 =x
HA B, VARG — R € IR 5] 4
VV5 = (a+ bvV—3) = (@®—15ab*)+(3a*b—5b%)
IR Galoist:4e, &
VvV =5 = (a — bv/=5)’ = (@ —15ab*)— (3a*b—5b°)
» TR, AAFRAMRITHI2YS5, A
1 =3a’b — 5b° = b(3a* — 5b°)
=b==1, 3a*>—-5=+1=3d*>=4,6
Tz,



Galois #
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Ry K 0913 8.2
ZLQ AHQ R &,
Gal(Q/Q) = limGal(K/Q)
K/Q

o, K/QsmFiaeREy K €HRT, €
A BB S P AL,
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(a,b,c),a® + b* = R, F SN T
x2+y2:1,xye(@

EMNTABE R RN +y> =1 Foprh @it
(0,1) 894 B4 6 A & 09 5k KIFiz %
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» FRENAAZARNH =
(a,b,c),a® + b* = R, F SN T
x2+y2:1,xye(@

KT LB AT Fx% 42 = | FepiA @it
(0,1) #97 B4HF 04 H 409 R ERIRIF % E

1B/ L6 PR A B 5
g 2
=1 2t
(xay)_ (t2+17t2+1)

= (a7 b, C) = k((S — t)z, 2st, (S + t)z)
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» Congruent number Fl#: n Z1EZ 6%
#H, REAEAEALAZATC, EiFCHE
R AN?

RAAZABGEAALAa b, B2 A, N
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» Congruent number FJ#: n Z1EZ 694
B, ATHEEABRAAZATC, #HFEHE

FAN?
KREA=ZATMAARNDAa b, #AHc, N
A
a2—|‘b2 — C2
0.1
%ab:n 0.7)

(a,b,c) € Q° (0.2)
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> FWHME,) AXNE Q LoyWBE WL (ellptic
curve). £ LEmA AMEF 9L b, AL
FikE, @A QE R AR A A
#9Abel . X THiE8], NE A5 Galois #Gal(Q/Q)
b3
T,(E) = lim E[p']

EAZ, Loy B AR EGGVER . 45 A4, n AH—
/~congruent number % HAX L E,)(Q) A —
MQ#E(x,y #0).
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> FWHME,) AXNE Q LoyWBE WL (ellptic
curve). £ LEmA AMEF 9L b, AL
FikE, @A QE R AR A A
#9Abel . X THiE8], NE A5 Galois #Gal(Q/Q)
b3
T,(E) = lim E[p']

WAN2ETZ, Lo B AR LR . 4 Aleg, n A —
A~congruent number % ALK E ) (Q) A —
MQA&(x,y #0).

» Observation: A% 5 HIKE|, EHAEGBRAn 49H =
Z A, &KAKAa,b,c, Ha > b,
M(x =< y=t) £ 0) RE, L#HAEE,
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X2 — n? X2 + n?
y y y
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2xn

a= b= c =
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Langlands 4R & AR E e 54789 0. 422 5 7]
AT AERH . R B RIT UL,

» oM —— XZ&: Langlands 447,

» M7 — JUAT: Eichler-Shimura 2244,

> S M —— JUAT: Shimura 4.

» KRE— JUAT: Fontain-Mazur 2%

» X3k JUFT: Grothendieck etale L) A.
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E:y2:x3—n23€, K:Q(i)

~ 1 € Ag(GL2(Q)\GL,(Ag))
~p:  Gg — Aut(T,E)
Langlands #t &

REFX
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» BSDAF# 69455 X
HE L th6ik
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a, = #{2%+y* +8z7 =n|2lz} -
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» BSDAF# 69455 X
HE L th6ik
n#Fi, LEFFBEF, 4

a, = #{2x*+y*+877 =n|2|z} —
#{2x +y* + 82 =n| 2 J}

m -
» (1)AR=ZATRCHERAINS a,=0
> (2):%F  a, #0,
ai = doy(n)#10
Il = {FA&H 1 AFHFZMARC, #8Jac(C) =
E, Clhg)#0)
oo(n) A n P ARREFEBTAK.
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BT, —AEMNFHKp > 2 2 —AFFLK
TAERQ(V) KA.

ENZHAREE, ZEAHKummerzifr £
YiFermatéy 2 JLiEBA AT, FIEAAREHK, IE
BXP 4y = 22 TAEFFLEGAE, Lp AHENFHHK
Bt
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Herbrant-Ribet:
pRENSp )K(1—k),k=2,4--- p—3
Fact:

2n

((2n) = (_I)HHBZ;:((;:))! '
(-m)= B
£FB,A:

t 0
= B, "
= B
e 1 —~
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