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I.

§1.

nonarchimedean p I, II, V, VI

archimedean III, IV

global
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=category C
(a) objects Ob(C),

(b) morphisms Mor(C) ,

(c) Mor(C) → Ob(C) × Ob(C)
f �→ (A,B) f : A → B

(d) Mor(C) ×Ob(C) Mor(C) → Mor(C)
(f, g) �→ f ◦ g

(i) ∀A ∈ Ob(C), ∃ idA : A → A
s.t. idA ◦ f = f , g ◦ idA = g

∀f : B → A, g : A → C

(ii) ∀f : A → B, g : B → C, h : C → D,
h◦ (g ◦f) = (h◦g)◦f
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: one-object category
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§2.

Γ′ → Γ
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Γ′ → Γ
Aut(Γ′/Γ)

Gal(Γ′/Γ) def= Aut(Γ′/Γ)

Γ Γ′ → Γ

Γ̃ → Γ (s.t. Γ̃ → Γ′ → Γ)

π1(Γ) def= Gal(Γ̃/Γ)

Γ

Γ
∼→ π1(Γ)
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§3.

loop

Z

n · Z ⊆ Z n ∈ Z

bouquet

∀
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Z
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π1( )
∼=

a, b, c, . . .

a3 · b2 · a−1 · c5 · . . .

[a, b]

Z · a ⊕ Z · b ⊕ Z · c ⊕ . . .
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§4.

Γ̃ → Γ
Γ∗ ⊆ Γ

Γ̃∗ → Γ∗

Δ∗
1 Δ∗

D∗ ⊆ π1(Γ)



11

π1(Γ) =⇒ D∗

D∗ ∼= π1(Γ∗)

Δ∗ � σ · Δ∗

σ ∈ π1(Γ)
D∗

D∗ � σ · D∗ · σ−1

D∗
Γ∗

D∗ ⊆ π1(Γ) Γ∗
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§5.

. . . → En → . . . → E3 → E2 → E1

E∞

lim←−
n

En
def=

→ ⊆
∏
n

En

E∞
∏

En

→ E∞
E∞
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G

G∧ def= lim←−
N�G, [G:N ]<∞

G/N

G

free profinite group

Γ

G
def= π1(Γ)

G/N

§3
π1(Γ)∧


