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(Pn)n∈N K[X]
n Pn < Pn+1

(Pn)n∈N K[X]

E Mn(R) A
E A = (1, 2, · · · , n)(

In, A,A
2, · · · , An−1

)
E

E K n u E
p � 1

up−1 �= 0̃ up = 0̃
a E up−1(a) �= 0E(

a, u(a), u2(a), · · · , up−1(a)
)

p � n un = 0̃

p q K E

p + q p ◦ q = q ◦ p = 0̃

(p+ q) = p ∩ q (p+ q) = p+ q

K E p q E
p ◦ q = q ◦ p

p ◦ q
(p ◦ q) = p ∩ q

(p ◦ q) = p+ q



F G K

E

p E p = F p = G
s = 2p− E F G

s F

G p =
1

2
(s+ E ) E p = F p = G

p q E q = G q = F
s′ G F

P R[X]

P (0) = −2 P (1) = 0 P (2) = 3

P0 =
1

2
X2 +

3

2
X − 2

n ∈ N
∗ (Ei)i∈[[1,n]] n K

E
n∑

i=1

Ei

∀(i, j) ∈ [[1, n]]2, (i �= j ⇒ Ei ∩ Ej = {0E})
n = 2

E1 + E2 ⇔ E1 ∩ E2 = {0E}
R

2 n > 2

E K p F1 F2 Fp

E
p∑

i=1

Fi (xi)i∈[[1,p]]

F1 × F2 × · · · × Fp



(xi)i∈[[1,p]]

F1 × F2 × · · · × Fp

J ⊂ [[1, p]] (xi)i∈J∏
j∈J

Fj

p∑
i=1

Fi

f E

(f + E ) ◦ (f − 2 E ) = 0̃ 0̃ E

(f + E ) (f − 2 E )
E

p =
1

3
(f + E ) q = −1

3
(f − 2 E )

p ◦ q q ◦ p n N pn qn

n N fn p q

f−1 f

n ∈ N
∗ f−n = (f−1)n

n Z

f K E λ1, λ2, · · · , λn n
n � 2)

(f − λi E) , i ∈ [[1, n]]

E K u v E

(v − λ E ) u

u E
(v − λ E )



�

E K u ∈ L (E) n ∈ N
∗ un = E

V E u p p = V

q =
1

n

n∑
k=1

uk ◦ p ◦ un−k

p = {x ∈ E | p(x) = x}
q ◦ u = u ◦ q q ⊂ V p ◦ q = q

q V
u

A ∈ Mn(K) B ∈ Mn,p(K) C ∈ Mp(K)

N =

(
In B
0p,n C

)
N = n+ C

M =

(
A 0n,p
0p,n C

)
M = A+ C

A =

⎛
⎝−1 3 0

0 2 0
2 1 −1

⎞
⎠ B =

⎛
⎝2 0 0
0 −1 0
0 2 −1

⎞
⎠

�

A Mn(R) r A2 = 0n

A

(
0 Ir
0 0

)

A B Mn(R) (AB) = (BA)

A B Mn(R)

AB −BA = In.



Mn(R) AB −BA = A A

A Mn(R)(
AT A
)
= 0 A = AT = 0

A Mn(K)

f :

{
Mn(K) −→ Mn(K)

M �−→ (M)A− (A)M
f Mn(K)

∣∣∣∣∣∣∣∣
1 2a+ 3 3a2 + 4a 4a3 + 5a2

1 2b+ 3 3b2 + 4b 4b3 + 5b2

1 2c+ 3 3c2 + 4c 4c3 + 5c2

1 2d+ 3 3d2 + 4d 4d3 + 5d2

∣∣∣∣∣∣∣∣

V (x, a, b, c, d) =

∣∣∣∣∣∣∣∣∣∣

1 1 1 1 1
x a b c d
x2 a2 b2 c2 d2

x3 a3 b3 c3 d3

x4 a4 b4 c4 d4

∣∣∣∣∣∣∣∣∣∣
V (x, a, b, c, d)

D =

∣∣∣∣∣∣∣∣
1 1 1 1
a b c d
a2 b2 c2 d2

a4 b4 c4 d4

∣∣∣∣∣∣∣∣

A B C D Mn(K) CD = DC D

M =

(
A B
C D

)
(

A B
C D

)(
D 0n
−C D−1

)
0n Mn(K)

M



A B Mn(K)(
In A
In B

)
= (B −A)

(
A B
B A

)
= (A+B)× (A−B)

n ∈ N n � 2 M ∈ Mn(R) M2 = M4 In
n

(In + M)(M2 − M3) In + M
M2 = M3

U V

(1 +X)U + (X2 −X3)V = 1

M2 = M3 In + M
In +M M

n ∈ N n � 2 A,B ∈ Mn(K)
P AB = P (A) P (0) �= 0 A

A B

E K u ∈ L (E) u3 = E

K = R E = (u− E )⊕ (u2 + u+ E ).

K = C E = (u− E )⊕ (u− ω E )⊕ (u− ω E )
ω

f g E
n � 2 (f) = (g) f g


