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n Rn[X] R

n

P =

n
∑

k=0

akX
k ∈ Rn[X] P n an

P P =

n
∑

k=0

akX
k

n cn x ∈ [−1, 1] cn(x) = cos(n arccos(x))

n cn

x ∈ [−1, 1] c0(x) c1(x) c2(x) c3(x)

c0 c1 c2 c3

∀n ∈ N
∗, ∀x ∈ [−1, 1] cn+1(x) + cn−1(x) = 2x cn(x)

(Tn)n∈N

T0 = 1, T1 = X, ∀n ∈ N, Tn+2 = 2XTn+1 − Tn

n Tn n

n (T0, T1, ..., Tn) Rn[X]

x ∈ [−1, 1] n ∈ N Tn(x) = cn(x)

(P,Q) R[X] (P |Q) =

∫ 1

−1

P (t)Q(t)√
1− t2

t

R[X] ‖.‖
R[X]

p q N Ip,q =

∫ π

0

cos(p θ) cos(q θ) θ

p �= q Ip,q = 0

Ip,p

n (T0, T1, ..., Tn)
Rn[X]

n Tn Rn−1[X]

∀n ∈ N
∗ (Xn|Tn) =

‖Tn‖2
2n−1
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n ∈ N
∗ a0, a1, . . . , an−1 P Rn[X] P = Xn +

n−1
∑

k=0

ak X
k

(bk)0�k�n P =
n
∑

k=0

bk Tk

bn

‖P‖2 �
π

2
b2n

(a0,a1,...,an−1)∈Rn

(
∫ 1

−1

(tn + an−1t
n−1 + ...+ a0)

2

√
1− t2

t

)

n ∈ N
∗ k ∈ {1, 2, · · · , n} θk =

(2k − 1)π

2n
xk = cos(θk)

x1, x2, . . . , xn Tn

L = (L1, ..., Ln) (x1, ..., xn)

Rn−1[X] i j �1, n�

Li(xj) = δ
j
i

δ
j
i δ

j
i =

{

1 i = j

0

L Rn−1[X]

λ1, ..., λn

∀G ∈ Rn−1[X],

∫ 1

−1

G(t)√
1− t2

t =
n
∑

i=1

λi G(xi) ∀ j ∈ {1, ..., n}, λj =

∫ 1

−1

Lj(t)√
1− t2

t

R ∈ R2n−1[X]

S U Rn−1[X] R = S Tn + U

∫ 1

−1

R(t)√
1− t2

t =
n
∑

i=1

λi R(xi)

k �1, n�

∀x ∈ [−1, 1], Tn(x) = cn(x)

T ′

n(xk) =
(−1)k+1 n
√

1− x2
k

=
(−1)k+1 n

sin(θk)
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ψk : R → R























ψk(x) =
Tn(x)

(x− xk)T ′
n(xk)

x �= xk

ψk(xk) = 1

x ψk(x) = Lk(x)

j ∈ N

lim
θ→θk

cos(j θ)− cos(j θk)

cos(θ)− cos(θk)

uj =

∫ π

0

cos(j θ)− cos(j θk)

cos(θ)− cos(θk)
θ

λk =
(−1)k+1

n
un sin(θk)

∀ j ∈ N, uj+2 − 2uj+1 cos(θk) + uj = 0

λk =
π

n

R ∈ R2n−1[X]

∫ 1

−1

R(t)√
1− t2

t =
π

n

n
∑

k=1

R

(

cos

(

(2k − 1)π

2n

))
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