
ATTENTION !

à l’emplacement prévu sur votre fiche réponse
N’oubliez en aucun cas de recopier votre u0

n

O(n2) O(n log n)



P (si)i=0...n−1

[s0, s1[ [s1, s2[ . . . [sn−2, sn−1[ [sn−1, s0[
P P

x P

x

s6

s7
s5

s4

s3

s2

s1

s0

s8

x

P = (s0, . . . sn−1) c

P P x P

[c, x] P

P [c, si] i = 0, . . . n− 1
P = (s0, . . . sn−1)

c [c, si] i = 0, . . . n− 1

x

c c

(ui) i ≥ 0

ui =

�
i = 0

8 191× ui−1 mod 30 269 i ≥ 1

u0 30 268



u10 u100 u1000

(vi) ]0, 1[
i ≥ 0

vi =
ui

30 269

ax + by = c

�
ax + by = c

c1 ≤ bx− ay ≤ c2

a b

ai = [pi, p
�
i]

pi = (xi, yi) p�i = (x�i, y
�
i)






xi = v4i

yi = v4i+1

x�i = v4i+2

y�i = v4i+3

0 ≤ i < j <

100 ai ∩ aj �= ∅

n m

I = {i|i ≥ 0 u2i ≡ 0 mod m} (si)i∈I

si = (xi, yi)








xi = v2i+1 cos 2πi
n

yi = v2i+1 sin 2πi
n

k ≥ 0 Pk

(si)i∈I kn≤i<(k+1)n

n = 17 m = 3
P10 P100 P1000

(cn)






c0 = k ≥ 0 Pk

Pk

∀i ≥ 0 ci+1 = k > ci Pk

Pk

k ≥ 0 Pk (0, 0)
(0, 0) ∈ P k

(Qi)
Qi = Pci i ≥ 0

n = 17 m = 3 c1 c10 c100

r

P = (s0, . . . sn−1)
(c, si, si+1 mod n) r o(n)

[0, 2π[ [0, α0[ [α0, α1[ . . . [αn−2, αn−1[ [αn−1, 2π[
αi [(0, 0), si]

0 ≤ i < n

α

r

Q0 n = 8 191 m = 5
R = {r0, . . . rk−1} k = 5 000 0 ≤ i < k

ri = (xi, yi)

�
xi = 2v2i+2n − 1
yi = 2v2i+2n+1 − 1

R ∩Q0



x

y

α0

α4

α3

α1

α2

T4

T0

T1

T2
T3

r

α0 α1 α2 α3 α4

P P � P ∪P �

P ∪ P �

P ∩ P � = P ∩ P �

P ∪ P � P ∩ P �

P = (s0, . . . sk−1) P � =
(s�0, . . . s

�
k�−1) S






∀i, 0 ≤ i < k, si �∈ P � ⇒ si ∈ S

∀j, 0 ≤ j < k�, s�j �∈ P ⇒ s�j ∈ S

∀i, j, 0 ≤ i < k, 0 ≤ j < k�, [si, si+1 mod k] ∩ [s�j, s
�
j+1 mod k� ] = {x} ⇒ x ∈ S

∀i, j, 0 ≤ i < k, 0 ≤ j < k�, [si, si+1 mod k] ∩ [s�j, s
�
j+1 mod k� ] = [x, y] ⇒ x, y ∈ S

P P �

S O(k + k�) O(kk�)
S

n = 337 m = 4 (Qi)
m = 5

Q0 Q1

Q1 Q0

Q0 Q1

Q2 ∪Q3

Q2 ∪Q3



Q4 ∩Q5

Q4 ∩Q5

♦
♦ ♦
♦


