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xn + yn = 1 n ≥ 3
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f(x, y) f(x, y) = 0 x, y

f(x, y) = 0
f(x, y) = 0

X
R R X (R)

X : R �→ X (R) f(x, y) = 0
F R f(x, y) = 0

R (x, y) F(R) R
Q F(Q) f(x, y) = 0

F x, y
f(x, y) = 0 F
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§2.

X X
X

X C
X (C) C a + b i a b

i =
√−1

C
C

a1+b1 i, a2+b2 i (a1−b1)2+(a2−b2)2

C
X (C) X = F F §1

f(x, y) α = (x, y), α′ = (x′, y′) ∈ X (C)
x x′ y y′ F(C)

X F
X (C)

X (C)

X (C)

X g
X (C) g X = F f(x, y)
d g = 1

2 (d − 1)(d − 2)
F , F ′ F(C) F ′(C)

(“holomorphic structure”)
F ‘x’ ‘y’
X (C) C X,Y X

(x, y) x F(C)
U ⊆ F(C) u ∈ U u

U U C
φ : U → C U X Y C

X F X (C)
X (C)

X (C)
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X

§3.

X §2 X

X X
X (C)

H {z = a + b i ∈ C | b > 0} SL2(R) ad − bc
1 2 × 2

M =
(

a b
c d

)

SL2(R) M z �→ M(z) def= az+b
cz+d H

SL2(R) H

SL2(R) SL2(R) M
SL2(Z) SL2(R)

R SL2(Z) Z
SL2(Z)

SL2(R) SL2(Z)

Γ ⊆ SL2(R) H Γ H/Γ
H z, z′ z′ = M(z) Γ M

z z′ H H
H/Γ H/Γ Γ
H/Γ

X X (C) H/Γ
Γ ⊆ SL2(R) Köbe

Γ g Γ H X
Γ X (C)

π1(X (C)) Köbe
X

{ π1(X (C))} + {π1(X (C)) H }
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Köbe

X X (C) H/Γ H/Γ
X H

φ(z) φ(z)
dz φ(z) dz “dz”

Γ M z �→ M(z)
φ(z) φ(z)

X

§4.

X X (C) H/Γ
X (C) H/Γ H/Γ ψ : H → H/Γ = X (C)

H/Γ = X (C) x ψ x H
ψ

ψ X (C)
Y → X (C) X (C)

ψ Y → X (C)
H H/Γ = X (C) H → Y → H/Γ = X (C)

Y → X (C) Y
X Y

a + b i√
2 i X2 − 2 = 0 X2 +1 = 0

π Q ⊆ C
Q GQ GQ

Q 1 1
GQ
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Q

GQ

X (C) Y → X (C) Y
σ

GQ σ Y
Yσ Yσ → X (C) σ i −i

Y f(x, y) = x2 + i · xy + y2 Yσ

fσ(x, y) = x2 − i · xy + y2 GQ

X (C)

X π1(X )
π1(X )

π1(X )
Q GQ π1(X (C))

πalg
1 (XC) πalg

1 (XC) π1(X (C))
X Y → X (C)
π1(X (C)) H H → H/Γ = X (C) H

πalg
1 (XC)

π1(X (C)) π1(X (C)) X (C)

§5.

X π1(X ) GQ

πalg
1 (XC) πalg

1 (XC)
X GQ

X
X π1(X ) πalg

1 (XC)
GQ π1(X )

GQ X (C) ( πalg
1 (XC))
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[ ] X π1(X ) GQ

πalg
1 (XC)

Köbe §3 Köbe
π1(X (C)) πalg

1 (XC)
π1(X (C)) = Γ H GQ

πalg
1 (XC)

[2-3]
([10])

([11],[6-7])
([8-9]) p

§6. p

p §3 Köbe
§3

§3 C
p p

p

§2 a1 + b1 i a2 + b2 i
(a1 − a2)2 + (b1 − b2)2 p p

a b a− b = c
d c d

c p
a b d p a b

c d p
Q p

Qp Qp p
p p §3

p p
Qp

p Qp L
p L Qp

L
Spec(L) Spec(L) θ : Spec(L) → X

θ §3 §4 C ψ : H → H/Γ = X (C)
H X

L Spec(L) X
X (C)

H
§3
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H X (C)
[7,8] Spec(L)

X p

p [1]
[8] [1] πalg

1 (XC)

p
p
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