
IV.

§1.

R R× = R\{0}

α : R → R

α(1) = 1 n
α(λ) = λ, ∀λ ∈ Q

α = id �

PSL2(R)
R

R

{ (
cos(t) sin(t)

− sin(t) cos(t)

)
| t ∈ R

}
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PSL2(R)
γ ∈ PSL2(R)

PSL2(R) � g �→ γ · g · γ−1 ∈ PSL2(R)

PSL2(R) ↪→ Aut(PSL2(R))

Aut(−)(
1 0

0 −1

)

ι ∈ Aut(PSL2(R))
ι z �→ z −1

PSL2(R) ↪→ Aut(PSL2(R))
2 ι

Aut(PSL2(R))/PSL2(R)
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§2.

H H
T

Aut(H) ⊆ Aut(T )
(i) Aut(T ) Aut(H) Z

(ii) Aut(T ) Aut(H) N
Aut(H) ι : z �→ z−1

[N : Aut(H)] = 2

(i) α ∈ Z α §1

α
Aut(H) ∼= PSL2(R) H

α
Aut(H)

α H

(ii) α ∈ N
Aut(H) ∼= PSL2(R)
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H
α

Aut(H) §1
Aut(H)

(ii)
(i)
α �

(ii) H
C

T
Aut(T )

A
def= Aut(H) ⊆ Aut(T )

T
∼→ T

A
(ii)

C
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§3.

X C

C

f(z) dz

f(z)

z2 = h21(z1)

f2(z2)dz2 = (dh21(z1)/dz1) · (f2 ◦ h21)(z1)dz1

= f1(z1)dz1

Γ(X,ωX)

C
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X
g

dimC(Γ(X,ωX)) = g

θ

p
x

γ
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x θ∫
γ

θ ∈ C

X → V
def= Γ(X,ωX)∗ = HomC(Γ(X,ωX), C)

∗

p x γ
x = p

θ 0

γ ∈ V
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V

Λ ⊆ V

Z2g

J
def= V/Λ

g ≥ 1

X → J = V/Λ
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§4.

§3
n ∈ Z

C

C n

f(z) dzn

f(z)
n

z2 = h21(z1)

f2(z2)dzn
2 = (dh21(z1)/dz1)n · (f2 ◦ h21)(z1)dzn

1

= f1(z1)dzn
1

n
n

n

Γ(X,ω⊗n
X )

C
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X

g ≥ 2
g = 0

X g = 1 X

C

(i) n < 0 dimC(Γ(X,ω⊗n
X )) = 0

(ii) n = 0 dimC(Γ(X,ω⊗n
X )) = 1

(iii) n = 1 dimC(Γ(X,ω⊗n
X )) = g

(iv) n ≥ 2
dimC(Γ(X,ω⊗n

X )) = (2n − 1)(g − 1)

dimC(Γ(X,ω⊗2
X )) = 3(g − 1)
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n

0 �= θ ∈ Γ(X,ω⊗2
X )

θ X
U p ∈ U

x ∈ U p x
γ θ ±√

θ∫
γ

±√
θ

U

X
Teichmüller
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§5.

X U ⊆ X

z
def=

∫
γ

±√
θ

z = x+ iy
λ ∈ R>0

zλ
def= λ · x + iy

zλ

X

T
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Xλ

X Xλ

X → Xλ

Teichmüller

λ ∈ R>0

X T

C ∈ {Squr,Rect, Para}
X

C(X)
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X Y

(i) C ∈ {Squr, Rect}{
C(X) ∼→ C(Y )

}
{

X
∼→ Y

}
1 1

(ii) C = Para{
C(X) ∼→ C(Y )

}
{

Teichmüller X
∼→ Y

}
1 1
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