
2 cos(p) cos(q) = cos(p+ q) + cos(p− q) 2 sin(p) cos(q) = sin(p+ q) + sin(p− q)

α

n un R R

∀x ∈ R, un(x) =
αn cos(nx)

n !

D C : x �→
∑

n�0

un(x)

∑

n�0

un D

x ∈ D C(x)

n

Jn =

∫ π

−π

sin(nx)C(x) x In =

∫ π

−π

cos(nx)C(x) x

Jn In

lim
n→+∞

Jn lim
n→+∞

In

S(x) =
∑

n�0

αn cos2(nx)

n !

S S(x)

n K = R C En = Mn(K) En In

A ∈ En j ∈ �1, n� Aj j A

u A En B Bj

∀ j ∈ �1, n�, Bj = S −Aj =
n∑

k=1,k �=j

Ak S =
n∑

k=1

Ak

n = 2 E2 B = (K1,K2,K3,K4)

K1 =

(
1 0
0 0

)
K2 =

(
0 0
1 0

)
K3 =

(
0 1
0 0

)
K4 =

(
0 0
0 1

)

u E2

u B u E2

u

det(u(A)) det(A) n = 2 n = 3

DL 10 : Sujet E3A

u En

S

det(u(A)) = (−1)n−1 (n− 1) det(A)

u

u

Jn En Un = Jn − In

AUn A

f (P)

(f R )

(
∀x ∈ R, f(x) = 1−

∫ x

0

(t+ x) f(x− t) t : (E1)

)

f R F (x) =

∫ x

0

f(t) t

f R

F C1 R

f (E1) f R

f (P)

(P1)





f R

∀x ∈ R, f ′(x) + x f(x) + 2

∫ x

0

f(u) u = 0

f(0) = 1

f (P)

(P2)





F R

∀x ∈ R, F ′′(x) + xF ′(x) + 2F (x) = 0

F ′(0) = 1

H R H(x) =
+∞∑

n=0

an x
n

{
∀x ∈ R, H ′′(x) + xH ′(x) + 2H(x) = 0

H ′(0) = 1 H(0) = 0

Montrer que les valeurs propres de     sont racines de ce polynôme. On admet qu'il est diagonalisable.u

a0 = 0 a1 = 1 ∀n ∈ N an+2 = − an
n+ 1

H(x) x

(P)

FIN DE L’ÉPREUVE


