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n A A D = diag (λ1, . . . , λn)

⇔ n P P−1AP = D

AP = PD

⇔ n n α1, . . . , αn

A(α1, . . . , αn) = (α1, . . . , αn)


λ1 0 · · · 0

0 λ2
. . .

...
...

. . .
. . . 0

0 · · · 0 λn

 ,

(Aα1, . . . , Aαn) = (λ1α1, . . . , λnαn)

⇔ n n α1, . . . , αn

Aα1 = λ1α1, . . . , Aαn = λnαn.
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A F n , λ ∈ F, 0 ̸=X ∈ Fn

AX = λX,

λ A X A λ
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A =

(
1 1
1 1

)
, X =

(
1
1

)

AX =

(
1 1
1 1

)(
1
1

)
=

(
2
2

)
= 2

(
1
1

)
= 2X,

2 A X A 2
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1

2

X1, X2 A λ

AX1 = λX1, AX2 = λX2,

A(X1 +X2) = λ(X1 +X2), A(cX1) = λ(cX1).

https://gdfzu.club 7.3 8 / 31



1

2

X1, X2 A λ

AX1 = λX1, AX2 = λX2,

A(X1 +X2) = λ(X1 +X2), A(cX1) = λ(cX1).

https://gdfzu.club 7.3 8 / 31



1

2

X1, X2 A λ

AX1 = λX1, AX2 = λX2,

A(X1 +X2) = λ(X1 +X2), A(cX1) = λ(cX1).

https://gdfzu.club 7.3 8 / 31



1

2

X1, X2 A λ

AX1 = λX1, AX2 = λX2,

A(X1 +X2) = λ(X1 +X2), A(cX1) = λ(cX1).

https://gdfzu.club 7.3 8 / 31



λ A

Vλ = {X ∈ Fn| AX = λX}

Fn A λ

Vλ
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λ0 A α A λ0

⇔ Aα = λ0α, λ0 ∈ F, α ̸= 0

⇔ (λ0E −A)α = 0, λ0 ∈ F, α ̸= 0

⇔ α (λ0E −A)X = 0 λ0 ∈ F

⇔ det(λ0E −A) = 0 α (λ0E −A)X = 0
λ0 ∈ F
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det(λEn −A) =

∣∣∣∣∣∣∣∣
λ− a11 −a12 · · · −a1n
−a21 λ− a22 · · · −a2n
· · · · · · · · · · · ·

−an1 −an2 · · · λ− ann

∣∣∣∣∣∣∣∣
A χA(λ) χA(λ)
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A F n

1 λ0 A ⇔ λ0 A χA(λ) F

2 α A λ0 ⇔ α
(λ0E −A)X = 0
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A F n
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1 A χA(λ) = det(λE −A)

2 χA(λ) F

3 λ0 (λ0E −A)X = 0
X1, . . . , Xs

c1X1 + · · ·+ csXs

λ0 , ci F
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A =


a11 0 · · · 0

a21 a22
. . .

...
...

. . .
. . . 0

an1 · · · an,n−1 ann


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A =

3 2 4
2 0 2
4 2 3



A =

(
0 2
−2 0

)
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A n ,

χA(λ) = χAT (λ).

A A AT
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A, B F n , A B

χA(λ) = χB(λ).

2

A =

(
1 0
0 1

)
, B =

(
1 0
1 1

)
(λ− 1)2 A B
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A n ,

χA(λ) = det(λE −A) = λn − an−1λ
n−1 + · · ·+ (−1)na0,

an−1 = tr(A), a0 = detA.

λ1, λ2, · · · , λn n A ,

detA = λ1λ2 · · ·λn, tr(A) = λ1 + λ2 + · · ·+ λn.
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A n A A

A 3 A+E, 3E −A,E − 3A
A
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A n A A

A 3 A+E, 3E −A,E − 3A
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AB BA

A, B n χAB(λ) = χBA(λ)

A ∈ Fm×n, B ∈ Fn×m m ≥ n

1 det(λEm −AB) = λm−n det(λEn −BA)

2 tr(AB) = tr(BA)
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A =

(
A1 0
0 A2

)
χA(λ) = χA1(λ)χA2(λ)
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F

n A λ1, . . . , λt (λiE−
A)X = 0 Xi1, Xi2, . . . , Xisi , (i = 1, . . . , t)

X11, X12, . . . , X1s1 ;X21, X22, . . . , X2s2 ; . . . ;Xt1, Xt2, . . . , Xtst

Vλ1 + · · ·+ Vλt
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V F n φ V φ V
ξ1, . . . , ξn A

φ(ξ1, . . . , ξn) = (ξ1, . . . , ξn)A

α ∈ V α ξ1, . . . , ξn X

φ(α) ξ1, . . . , ξn AX ,

λα ξ1, . . . , ξn λX

φ(α) = λα AX = λX
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φ F n V λ0 ∈
F, 0 ̸=α ∈ V

φ(α) = λ0α,

λ0 φ α φ λ0

Vλ0 = {α ∈ V | φ(α) = λ0α}

φ λ0

Vλ0 φ- φ Vλ0 φ|Vλ0
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φ F n V φ V ξ1, . . . , ξn
A χA(λ) A χA(λ) φ

χφ(λ)
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φ F n V φ

F n φ λ1, . . . , λt

Ker(λiidV − φ) Vλi
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n

1 F F
2 F n F F

P P−1AP
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A F n g(x) ∈ F[x]
1 λ A g(λ) g(A)

2 λ1, λ2, · · · , λn A ,
g(λ1), g(λ2), · · · , g(λn) g(A)
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A 3 X1, X2 A −1, 1
X3

AX3 = X2 +X3.

1 X1, X2, X3

2 P = (X1, X2, X3) P−1AP

φ n V
1 ≤ r ≤ n r V r φ- .
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