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C n A

(1, . . . , 1, d1(λ), . . . , dk(λ)) ,

d1(λ) = (λ− λ1)
e11 · · · (λ− λt)

e1t ,
d2(λ) = (λ− λ1)

e21 · · · (λ− λt)
e2t ,

...
dk(λ) = (λ− λ1)

ek1 · · · (λ− λt)
ekt ,

0 ≤ e1s ≤ · · · ≤ eks, s = 1, . . . , t.
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A ejs > 0 (λ −
λs)

ejs A A
A

A

1, . . . , 1, (λ− 1)(λ2 + 1), (λ− 1)2(λ2 + 1)(λ2 − 2),

A
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A

A

(λ− 1)2, (λ− 1)2, (λ− 1)2, λ+ 1, λ+ 1, (λ− i)2, (λ+ i)2.

A A
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A B A,B
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(fi(λ), gj(λ)) = 1, (i, j = 1, 2)

(f1(λ)g1(λ), f2(λ)g2(λ)) = (f1(λ), f2(λ))(g1(λ), g2(λ)).

(fi(λ), gj(λ)) = 1, (i, j = 1, 2)(
f1(λ)g1(λ) 0

0 f2(λ)g2(λ)

)
≃

(
f2(λ)g1(λ) 0

0 f1(λ)g2(λ)

)
.
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λE −A ≃ diag(h1(λ), . . . , hn(λ))

hj(λ) = (λ− λ1)
ej1 · · · (λ− λs)

ejs ,

ejk ≥ 0

{(λ− λk)
ejk |ejk > 0, j = 1, . . . , n; k = 1, . . . , s}

A

A = diag(A1, . . . , Ak) Aj(j = 1, . . . , k)
A Aj
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λE −A ≃


1

1
(λ− 1)2(λ+ 2)

λ+ 2
λ− 1

,

A
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Jordan

Jordan

k

J(λ0, k) =


λ0

1 λ0

. . .
. . .

1 λ0


λ0 Jordan

k Jordan J(λ0, k)
(1, . . . , 1, (λ− λ0)

k) (λ− λ0)
k
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Jordan

J =


J(λ1, k1)

J(λ2, k2)
. . .

J(λs, ks)

 ,

J

{(λ− λ1)
k1 , (λ− λ2)

k2 , · · · , (λ− λs)
ks}.
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Jordan

Jordan

A ∈ Cn×n A

{(λ− λ1)
k1 , (λ− λ2)

k2 , . . . , (λ− λs)
ks},

A

J =


J(λ1, k1)

J(λ2, k2)
. . .

J(λs, ks)

 ,

J A Jordan
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Jordan

Jordan

φ n V V
φ Jordan
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Jordan

A

(λ− 2)2, (λ− 2)2, λ+
√
2i, (λ+

√
2i)2, λ−

√
2i, (λ+

√
2i)2,

A Jordan

A =

 0 1 0
−4 4 0
−2 1 2

 A Jordan
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Jordan

Jordan

C n A λ1, . . . , λt χA(λ) =
Dn(λ) = g1(λ) · · · gn(λ) A

χA(λ) = (λ− λ1)
n1 · · · (λ− λt)

nt ,

ni λi Jordan
λ− λi
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Jordan

Jordan

C n A λ1, . . . , λt A
A mA(λ) = gn(λ)

A λ− λi

mA(λ) = (λ− λ1)
s1 · · · (λ− λt)

st ,

si λi Jordan
λ− λi
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Jordan

A n

1 A

2 A

3 A Jordan
4 A

5 A

Ak = E A
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Jordan

A n

1 A A = cEn

2 A

3 A

4 A
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1 A
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Jordan

Jordan

A ∈ Cn×n A (λ− λ1)
k1 , · · · , (λ− λs)

ks , A

J =

J(λ1, k1)
. . .

J(λs, ks)

 .

r(A) = r (J(λ1, k1)) + · · ·+ r (J(λs, ks))

r (J(λ, k)) =

{
k, λ ̸= 0

k − 1, λ = 0

A ∈ Cn×n r(A) = r A Jordan J
0 Jordan n− r
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Jordan

Jordan

A ∈ Cn×n λ0 A A Jordan J
λ0 Jordan n− r(λ0E −A) A Jordan

J λ0 Jordan λ0
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Jordan

Jordan

J = J(λ0, k) Jordan f(x)

f(J) =



f(λ0)
f ′(λ0)

1! f(λ0)

f ′′(λ0)
2!

f ′(λ)
1!

. . .
...

. . .
. . .

. . .
f (k−1)(λ0)

(k−1)! · · · f ′′(λ0)
2!

f ′(λ0)
1! f(λ0)


.
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*

λ-

A =

 4 −1 2
−9 4 6
−9 3 −5

 P P−1AP = J

J A Jordan
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