
EDO

−λmax ≤
∂f

∂x
(t, x) ≤ −λmin

h <
2

maxj=1,...,p |λj|
=

2

ρ(A)
,

∀n = 0, . . . , Nh |un − y(tn)| ≤ C(h)

|y(tn)− un| ≤ htn
1

2
max

t∈[t0,tn]
|y′′(t)|

un+1 − un =
h

2
[f(tn, un) + f(tn+1, un+1)]

... =
h

2
[f(tn, un) + f(tn+1, un + hf(tn, un))]

Équations non-linéaires

lim
k→∞

x(k+1) − α
(x(k) − α)d

=
1

d!
φ(d)(α)

Systèmes linéaires

B = P−1(P − A) = I − P−1A , g = P−1b.

P (x(k+1) − x(k)) = αkr
(k)

αk = αopt =
2

λmin(P−1A) + λmax(P−1A)

ρopt =
λmax(P

−1A)− λmin(P
−1A)

λmin(P−1A) + λmax(P−1A)

Pz(k) = r(k)

αk =
(z(k))T r(k)

(z(k))TAz(k)

x(k+1) = x(k) + αkz
(k)

r(k+1) = r(k) − αkAz(k)

‖x(k) − x‖A ≤
(
Cond(P−1A)− 1

Cond(P−1A) + 1

)k

‖x(0) − x‖A

αk =
p(k)T r(k)

p(k)TAp(k)

x(k+1) = x(k) + αkp
(k)

r(k+1) = r(k) − αkAp(k)

Pz(k+1) = r(k+1)

βk =
(Ap(k))

T
z(k+1)

(Ap(k))
T
p(k)

p(k+1) = z(k+1) − βkp(k)

‖x(k)−x‖A ≤
2ck

1 + c2k
‖x(0)−x‖A , c =

√
K2(P−1A)− 1√
K2(P−1A) + 1

‖x(k) − x‖
‖x‖

≤ Cond (P−1A)
‖P−1r(k)‖
‖P−1b‖

Cond(C) =

√
λmax(C

TC)

λmin(CTC)
ou

λmax(C)

λmin(C)

Interpolation

ϕk(x) =
n∏

j=0,j 6=k

(x− xj)
(xk − xj)

.

max
x∈I
|Enf(x)| ≤

1

4(n+ 1)
(h)n+1max

x∈I
|f (n+1)(x)|,

max
x∈I
| EH

1 f(x) |≤
H2

8
max
x∈I
|f ′′(x)|.

max
x∈I
| EH

n f(x) |≤
Hn+1

4(n+ 1)
max
x∈I
|f (n+1)(x)| .

Intégration numérique

Jxx(f) = (b− a)f
(
a+ b

2

)
; H

N−1∑
k=0

f(xk)

Jxx(f) = (b−a)f(a) + f(b)

2
;

H

2

N−1∑
k=0

[f(xk) + f(xk+1)]

Jxx(f) =
b− a
6

[
f(a) + 4f

(
a+ b

2

)
+ f(b)

]
;

H

6

N−1∑
k=0

[f(xk) + 4f(xk) + f(xk+1)]

|I(f)− Icxx(f)| ≤
b− a
24

H2 max
x∈[a,b]

|f ′′(x)|

|I(f)− Icxx(f)| ≤
b− a
12

H2 max
x∈[a,b]

|f ′′(x)|

|I(f)− Icxx(f)| ≤
b− a

180 · 16
H4 max

x∈[a,b]
|f ′′′′(x)|


