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ϕ C n V :

(λ− λ1)
e1 , (λ− λ2)

e2 , . . . , (λ− λm)em ,

V ξ1, . . . , ξn

ϕ(ξ1, . . . , ξn) = (ξ1, . . . , ξn)

J(λ1, e1) . . .

J(λm, em)


e1 + · · ·+ em = n
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V (λ1, e1) = ⟨ξ1, . . . , ξe1⟩,

ϕ(ξ1) = λ1ξ1 + ξ2,

ϕ(ξ2) = λ1ξ2 + ξ3,

· · ·
ϕ(ξe1−1) = λ1ξe1−1 + ξe1 ,

ϕ(ξe1) = λ1ξe1 .

ϕ (V (λ1, e1)) ⊂ V (λ1, e1) V (λ1, e1) ϕ-
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V (λj , ej) = ⟨ξtj+1, . . . , ξtj+ej ⟩,

tj = e1 + e2 + · · ·+ ej−1 V (λj , ej) Jordan
J(λj , ej) (λ− λj)

ej V (λj , ej) ϕ-
ϕ-

V = V (λ1, e1)⊕ V (λ2, e2)⊕ · · · ⊕ V (λk, ek).
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1

2 Jordan-Chevalley
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(ϕ− λ1idV )ξ1 = ξ2,

(ϕ− λ1idV )ξ2 = ξ3,

· · ·
(ϕ− λ1idV )ξe1−1 = ξe1 ,

(ϕ− λ1idV )ξe1 = 0.

U V r α ∈ U
α,ψ(α), ψ2(α), . . . , ψr−1(α) U U
ψ α,ψ(α), ψ2(α), . . . , ψr−1(α) U
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ϕ C n V ϕ

(λ− λ1)
e1 , (λ− λ2)

e2 , . . . , (λ− λk)
ek .

V = V (λ1, e1)⊕ V (λ2, e2)⊕ · · · ⊕ V (λk, ek),

V (λi, ei) ϕ − λiidV ϕ-
dimV (λi, ei) = ei(i = 1, 2, . . . , k) V (λi, ei)

ϕ-
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Jordan-Chevalley

1

2 Jordan-Chevalley
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Jordan-Chevalley

λ0 C n V ϕ λ0 mϕ(λ)
s0

R(λ0) = {α ∈ V |(ϕ− λ0idV )s0(α) = 0}

V ϕ- λ0
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Jordan-Chevalley

ϕ C n V λ1, λ2, . . . , λt ϕ

mϕ(λ) = (λ− λ1)
s1(λ− λ2)

s2 · · · (λ− λt)
st ,

V = R(λ1)⊕R(λ2)⊕ · · · ⊕R(λt),

R(λi) λi dimR(λi) λi R(λi)
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Jordan-Chevalley

Jordan-Chevalley

ϕ C n V
ψ δ

1 ϕ = ψ + δ ψ δ
ψδ = δψ

2 g(λ), h(λ) ∈ C[λ] ψ = g(ϕ), δ = h(ϕ)

p1(x), . . . , pm(x) ∈ F[x](m ≥ 2) g1(x), . . . , gm(x) ∈
F[x] deg gi(x)<deg pi(x) g(x)
i = 1, . . . ,m

g(x) = pi(x)qi(x) + gi(x).
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