
n
±1 0

a(n) =
(

n

!n/2"

)
.

a(n)
0 n 1 n

n!
(n

e

)n √
2πn (1 + O(1/n))

• n√
2/(πn),

• 2n
1/

√
πn,

• 2n
1/

√
πn3.

P (t) =
∑

n p(n)tn
P (t)

0 r > 0 n

p(n) > rn.



A(t, u) A
| · | t s u Sn

s(a) a A
n A(t, u) Sn

L(x) = E(exSn) Φ(x) = E(eixSn).

Ã(t, u) =
∑

a∈A

t|a|

|a|!u
s(a).

2n

prob(p) =
1

Zn(u)
ua(p)

a(p) p

Zn(u) =
∑

|p|=2n

ua(p) =
n−1∑

i=1

ui(n−i)

2n An

E(An) Zn

u = 1 Zn(u) E(An)

Zn(u) u < 1

u > 1

E(An) u < 1 u > 1



n n

−1

Mn =
∑

k

n!
k!(k + 1)!(n − 2k)!

.

Mn ∼ 33/2

2
√

π
3n n−3/2.

• n
4n

( n
n/2

)2

n

• n
x + y = 0 2n

(
n

#n/2$
)

n( n
n/2

)
Cn/2 Ck k

• n
y = 0

(2n+1
n

)

n Cn/2

(
n+1
n/2

)

• n

x+y = 0 x = y
( n
#n/2$

)2

n C2
n/2



• n
y = 0 x = 0

(
n

#n/2$
)(

n+1
#(n+1)/2$

)

n Cn/2Cn/2+1

k ∈ N n

[tn](1 − t)k log
1

1 − t
=

(−1)kk!
n(n − 1) · · · (n − k)

.

(0, 0)
y = 0, x ≤ 0

A(z) =
(1 +

√
1 + 4z)1/2(1 +

√
1 − 4z)1/2

2(1 − 4z)3/4
.

n

T (z) = z exp(T (z))
z T (z) z = 1/e

T (z) = 1 −
√

2
√

1 − ze + O(1 − ze).

T (z, u)

n

P(S = k) =
1

e(k − 1)!
.



A(t, u) =
u

1 − 2uP (t)
P (t) =

1 −
√

1 − 4t

2
.

Cn 2n
j ≥ 0

(
2n

n

)
E(Cn(Cn − 1) . . . (Cn − j + 1)).

n → ∞

E
((

Cn√
n

)j
)

→ j!
Γ(1/2)

Γ(j + 1)/2
.

mj j x/2 exp(−x2/4)
x > 0

exp(et − 1) =
∑

n≥0

Bn
tn

n!
.

Bn

n!
∼ exp(n/r)

ern
√

2πrn

r ≡ r(n) rer = n


