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E M3(R)

I3 I3 =





1 0 0
0 1 0
0 0 1





A =





0 −1 0
1 0 0
0 0 0



 ∈ E

A

A M3(C) E

k ∈ N Ak

F E A

B F A

θ ∈ R

n

Sn =

n
∑

k=0

θk

k !
Ak

Sn ∈ F

Sn B

M = lim
n→+∞

Sn

M ∈ F B

C = (e1, e2, e3) R
3

M C

θ lim
n→+∞

S2
n

n
∑

k=0

1

2k + 1
∼

n→+∞

1

2
ln(n)

n +∞

n
∑

k=1

1

k
= ln(n) + o(ln(n))

ln(n)

n2
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x ∈ R

f(x) = | sin(x) |

f [−2π, 2π]

f

∀x ∈ R, | sin(x) | =
2

π
−

4

π

+∞
∑

n=1

cos(2nx)

4n2 − 1

∑

n�1

1

4n2 − 1

∀x ∈ R, | sin(x) | =
8

π

+∞
∑

n=1

sin2(nx)

4n2 − 1

m

ρm =
2

π

∫ π/2

0

| sin(mx) |

sin(x)
x

ρm

n ∈ N

∀x ∈ R,

(

n
∑

k=0

sin((2k + 1)x)

)

× sin(x) = sin2

(

(n+ 1)x

)

∀m ∈ N
∗

∑

n�1

1 +
1

3
+

1

5
+ ...+

1

2nm− 1
4n2 − 1

∀m ∈ N
∗, ρm =

16

π2

+∞
∑

n=1

1 +
1

3
+

1

5
+ ...+

1

2nm− 1
4n2 − 1

g : x �−→ g(x) =
1

sin(x)
−

1

x

g
[

0,
π

2

]

m

αm =
2

π

∫ π/2

0

| sin(mx)| g(x) x βm =
2

π

∫ π/2

0

| sin(mx)|

x
x

ρm αm βm
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u > 0 G(u) =

∫ u

0

| sin(t)|

t
t n ∈ N

∗ vn =

∫ (n+1)π

nπ

| sin(t)|

t
t

G R
∗

+

G
(mπ

2

)

βm m ∈ N
∗

N
u

π
u

G(u) =

∫ π

0

sin(t)

t
t+

N−1
∑

n=1

vn +

∫ u

Nπ

| sin(t)|

t
t

2

π

N−1
∑

n=1

1

n+ 1
� G(u) �

∫ π

0

sin(t)

t
t+

2

π

N
∑

n=1

1

n

G(u) u +∞

ρm m

n

f Cn
R

(a)

∀x ∈ R, f(x) =

n−1
∑

k=0

f (k)(0)

k !
xk +

∫ x

0

(x− t)n−1

(n− 1) !
f (n)(t) t

(b)

∀x ∈ R, f(x) =
n−1
∑

k=0

f (k)(0)

k !
xk +

xn

(n− 1) !

∫ 1

0

(1− t)n−1 f (n)(xt) t

u v R

∀x ∈ R,

∫ x

0

u(x− t) v(t) t =

∫ x

0

u(t) v(x− t) t

• a b c d a < b c < d

• f K = [a, b]× [c, d] R C1
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H K

H(x, y) =

∫ y

c

f(x, t) t

x y

G [a, b] [c, d] C1

F [a, b]

F (x) =

∫ G(x)

c

f(x, t) t

F ′(x) = f(x,G(x) )×G′(x) +

∫ G(x)

c

∂f

∂x
(x, t) t

ϕ R R a0, a1, ..., an−1

(E1) y(n) = ϕ

X =











y

y′

y(n−1)











A ∈ Mn(R)

X ′ = AX +B B =











0

0
ϕ











(E1) h

∀ k ∈ �0, n− 1�, h(k)(0) = ak

∀x ∈ R, h(x) =

n−1
∑

k=0

ak

k !
xk +

xn

(n− 1) !

∫ 1

0

(1− t)n−1 ϕ(xt) t

ψ R R c1, ..., cn

(E2) y(n) + c1 y
(n−1) + ...+ cn y = ψ y(n) +

n
∑

k=1

ck y
(n−k) = ψ

(H2) y(n) + c1 y
(n−1) + ...+ cn y = 0 y(n) +

n
∑

k=1

ck y
(n−k) = 0
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s (H2)

∀ k ∈ �0, n− 2�, y(k)(0) = 0 y(n−1)(0) = 1

g R

g(x) =

∫ x

0

s(x− t)ψ(t) t =

∫ x

0

s(t)ψ(x− t) t

ψ1 ψ 0

∀x ∈ R, g(x) =

∫ x

0

s′(x− t)ψ1(t) t

g

∀x ∈ R, g′(x) =

∫ x

0

s′′(x− t)ψ1(t) t

∀x ∈ R, g′(x) =

∫ x

0

s′(x− t)ψ(t) t

∀ k ∈ �1, n− 1� ∀x ∈ R g(k)(x) =

∫ x

0

s(k)(x− t)ψ(t) t

∀x ∈ R, g(n)(x) = ψ(x) +

∫ x

0

s(n)(x− t)ψ(t) t

g (E2)

(E3) y′′ + y = α

α R α(x) =















π − x x ∈ [ 0, π ]

π + x x ∈ [−π, 0 ]

0

α R

(E3)

]−∞,−π[ ]− π, 0 [ ] 0, π [ ]π,+∞[

(E3)
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