
Números y polinomios de Bernoulli

Sk(n) = ∑
1≤i≤n

ik = 1k + 2k + · · ·+ nk

Sk(n) =
1

k + 1

(
(n + 1)k+1 − 1− ∑

0≤i≤k−1

(
k + 1

i

)
Si(n)

)

∑
0≤i≤k

(
k + 1

i

)
Bi = k + 1 ←→ t et

et − 1
= ∑

k≥0
Bk

tk

k!

k : 0 1 2 3 4 5 6 7 8 9 10

Bk : 1 1
2

1
6 0 − 1

30 0 1
42 0 − 1

30 0 5
66

k : 11 12 13 14 15 16 17 18 19 20

Bk : 0 − 691
2730 0 7

6 0 − 3617
510 0 43867

798 0 − 174611
330

t etx

et − 1
= ∑

k≥0
Bk(x)

tk

k!

Bk = S′k(0)

S′k(x) = k Sk−1(x) + Bk

Sk(x) =
1

k + 1 ∑
0≤i≤k

(
k + 1

i

)
Bi xk+1−i

Bk(1) = Bk, Bk(0) = Bk para k 6= 1

B′k(x) = k Bk−1(x)

Bk(x) = ∑
0≤i≤k

(−1)i
(

k
i

)
Bi xk−i

Bk(x) = S′k(x) para k 6= 1

1



S0(x) = x

S1(x) =
1
2

x2 +
1
2

x

S2(x) =
1
3

x3 +
1
2

x2 +
1
6

x

S3(x) =
1
4

x4 +
1
2

x3 +
1
4

x2

S4(x) =
1
5

x5 +
1
2

x4 +
1
3

x3 − 1
30

x

S5(x) =
1
6

x6 +
1
2

x5 +
5

12
x4 − 1

12
x2

S6(x) =
1
7

x7 +
1
2

x6 +
1
2

x5 − 1
6

x3 +
1

42
x

S7(x) =
1
8

x8 +
1
2

x7 +
7

12
x6 − 7

24
x4 +

1
12

x2

S8(x) =
1
9

x9 +
1
2

x8 +
2
3

x7 − 7
15

x5 +
2
9

x3 − 1
30

x

S9(x) =
1

10
x10 +

1
2

x9 +
3
4

x8 − 7
10

x6 +
1
2

x4 − 3
20

x2

S10(x) =
1

11
x11 +

1
2

x10 +
5
6

x9 − x7 + x5 − 1
2

x3 +
5

66
x

B0(x) = 1

B1(x) = x− 1
2

B2(x) = x2 − x +
1
6

B3(x) = x3 − 3
2

x2 +
1
2

x,

B4(x) = x4 − 2 x3 + x2 − 1
30

B5(x) = x5 − 5
2

x4 +
5
3

x3 − 1
6

x

B6(x) = x6 − 3 x5 +
5
2

x4 − 1
2

x2 +
1
42

,

B7(x) = x7 − 7
2

x6 +
7
2

x5 − 7
6

x3 +
1
6

x

B8(x) = x8 − 4 x7 +
14
3

x6 − 7
3

x4 +
2
3

x2 − 1
30

,

B9(x) = x9 − 9
2

x8 + 6 x7 − 21
5

x5 + 2 x3 − 3
10

x

B10(x) = x10 − 5 x9 +
15
2

x8 − 7 x6 + 5 x4 − 3
2

x2 +
5

66

Bk(x)

x

x = 1
2

B2(x)

B3(x)
B4(x) B5(x)

Bk(1− x) = (−1)k Bk(x)∫ 1

0
Bk(x) dx = 0

2


