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ϕ+ ψ : V → U, (ϕ+ ψ)(α) = ϕ(α) + ψ(α),

aϕ : V → U, (aϕ)(α) = aϕ(α),

V
ϕ + ψ, aϕ ∈ L(V, U) W L(V, U) XY?PQRS#/T,G K ?&'()0
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U = K \3&'EF ϕ : V → K ]4&'^/3 L(V,K) ]4 V
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(2)
+IhUXfij* a, b, c ∈ A,

D
a(bc) = (ab)c;

(3) kNTS*lmn e ∈ A, opXfij a ∈ A,
D

ea = a = ae;

(4)
TS#RSqrUXfij* a, b, c ∈ A,

D
a(b+ c) = ab+ ac, (a+ b)c =

ac+ bc;

(5)
TS#/TqrUXfij* a, b,∈ A, λ ∈ K,

D
λ(ab) = (λa)b = a(λb).V] A 2 K-
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ϕφ(α) := ϕ(ψ(α)).

xy z{89Xfij* ϕ, ψ ∈ L(V ), ϕψ ∈ L(V ),
w89&'JK*TS|2&'EF0v}89Y?PQO* (2)-(5). ~� (5)

*89UXfij* ϕ, ψ,∈ L(V ), λ ∈

K, α ∈ V , (λ(ϕψ))(α) = λ((ϕψ))(α) = λ(ϕ(ψ(α))) = ϕ(λ(ψ(α))) = ϕ((λψ)(α)) =

(ϕ(λψ))(α),
CY λ(ϕψ) = ϕ(λψ). �!3 λ(ϕψ) = (λϕ)ψ. 2
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*&'JK ϕ,
D

ϕnϕm = ϕn+m, (ϕn)m = ϕnm; � ϕ ��3PQ
ϕ−n = (ϕ−1)n, ϕ0 = idV ,

V
ϕ−n = (ϕn)−1.

Z
2
6��3

ϕψ 6= ψϕ(� P148. �� 1).
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ϕ, ψ ∈ L(V ), ϕ, ψ ��3 0 6= λ ∈ K,
V

(ϕψ)−1 = ψ−1ϕ−1, (λϕ)−1 =

λ−1ϕ−1.
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*�()W V = V1

⊕
V2. X i = 1, 2,

PQ

τi : V → Vi, α1 + α2 7→ αi;

σ1 : V1 → V, α1 7→ α1 + 0;

σ2 : V2 → V, α2 7→ 0 + α2.

V
τi, σ1, 1 ≤ i ≤ 2, 2&'EF3Wde

τjσi = δij idVi
, σ1τ1 + σ2τ2 = idV .

] τi
4 ����, σi
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