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U V ϕ ∈ L(V ) ϕ(U) ⊆ U U ϕ-
ϕ-
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1 V

2 ϕ = cidV V ϕ-

ϕ V Kerϕ Imϕ ϕ-
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0 < θ < π ϕ ∈ L(R2)

(
cos θ − sin θ
sin θ cos θ

)
ϕ
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ϕ ∈ L(V ) ξ1, . . . , ξs ∈ V ⟨ξ1, . . . , ξs⟩ ϕ-

ϕ(ξi) ∈ ⟨ξ1, . . . , ξs⟩, i = 1, . . . , s.

V1, V2 ϕ-

V1 + V2, V1 ∩ V2

ϕ-
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ϕ ∈ L(V ) U ϕ

(ξ1, . . . , ξr) U
V (ξ1, . . . , ξr, ξr+1, . . . , ξn) ϕ

a1,1 · · · a1,r a1,r+1 · · · a1,n
...

. . .
...

...
. . .

...
ar,1 · · · ar,r ar,r+1 · · · ar,n
0 · · · 0 ar+1,r+1 · · · ar+1,n

...
. . .

...
...

. . .
...

0 · · · 0 an,r+1 · · · an,n


. (*)

ϕ (ξ1, . . . , ξr, ξr+1, . . . , ξn) (*) ⟨ξ1, . . . , ξr⟩
ϕ-
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ϕ n V V = V1 ⊕ V2 V1 V2 ϕ-

(ξ1, . . . , ξr) V1 (ξr+1, . . . , ξn) V2

(ξ1, . . . , ξr, ξr+1, . . . , ξn) (
A1 0
0 A2

)
(**)

A1 r A2 n− r
ϕ (ξ1, . . . , ξr, ξr+1, . . . , ξn) (**)

V1 = ⟨ξ1, . . . , ξr⟩, V2 = ⟨ξr+1, . . . , ξn⟩,

V1 V2 ϕ-

V = V1 ⊕ V2.

m
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ϕ ∈ L(V ) ϕ V ⇔V
ϕ
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V 3 V ϕ ξ1, ξ2, ξ33 1 −1
2 2 −1
2 2 0


: ⟨ξ3, ξ1 + ξ2 + 2ξ3⟩ ϕ-
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ϕ n V U V ϕ ϕ

1 ϕ|U

2 U ϕ−1-
3 (ϕ|U )−1 = ϕ−1|U
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ϕ α ̸= 0 α ϕ-

ϕ V 0 ̸= α ∈ V k
α, ϕ(α), . . . , ϕk−1(α)

W = ⟨α, ϕ(α), . . . , ϕk−1(α)⟩.

W α ϕ|W
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