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N ∈ N G(V,E) N
V ∈ {−1, 1}N ωij ∈ [0, 1] i, j ∈ {1, . . . , N}
ωii = 0 ξ̄ K ∈ N ξk ∈ {−1, 1}N

ξ̃ ∈ {−1, 1}N σ(0) = ξ̃

σi(t+ 1) =

⎧⎨⎩
N∑
j=1

ξijσj(t)

⎫⎬⎭ ,
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N
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√
c ln(N)

N
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αcpN c ≈ 7 αc ≈ 0.027 c αc



−1/ ln(c) p = ln(N)/N
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√
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σv(t) =

(
av(t), bv

)
a ∈ {0, 1}

b ∈ {−1, 1} n(v) v

av(t+ 1) =

{
1,

∑
w∈n(v) aw(t) · bw ≥ r,

0,



N ∈ N

P̄ ∈ R
N

0 ≤ P1 ≤ · · · ≤ PN−1 ≤ PN ,

β, γ ∈ R
+



H̃(P̄ ) =
β

P1
+

N∑
i=2

( β

Pi − Pi−1

)

+
γ

P1 + (PN − PN−1)
+

γ

P2
+

N∑
i=3

( γ

Pi − Pi−2

)
,

Ȳ ∈ [0, 1]N

Y1 := P1,

Yi := Pi − Pi−1, i ∈ {2, . . . , N}.

N

H(Ȳ ) =
N∑
i=1

( β

Yi
+

γ

Yi + Yi+1

)
,

Ȳ

fȲ (ȳ) =
1

ZN
e−H(ȳ),

ZN =

∫
[0,1]N

e−H(ȳ)dȳ.

Ȳ ∈ [0, 1]N

I ⊂ {1, . . . , N} ȲI
Ȳ I

β > 0 γ ≥ 0 Ȳ ∈ [0, 1]N

fȲ (ȳ)
C = C(β, γ) α = α(γ)

I, J ⊂ {1, . . . , N}
r(I, J) ∣∣∣fȲI |ȲJ=ȳJ

(ȳI)− fȲI
(ȳI)

∣∣∣ ≤ Ce−αr(I,J)fȲI
(ȳI),



ȳI ∈ [0, 1]|I| ȳJ ∈ [0, 1]|J |

α(γ)
γ→0−→ ∞.

|I| = |J | = 1 I J

Ȳ

I, J
{1, . . . , N} \ (I ∪ J)

X̄ ∈ [−1, 1]N

fX̄(x̄) C,α ∈ R
+

I, J ⊂ {1, . . . , N}
fX̄(x̄) δ ∈ [0, 1]

c > 0 N

( �Nδ�∑
i=1

Xi

)
≥ c�N δ�.

σ2
N :=

1

N

( N∑
i=1

Xi

)
,

ζN :=
1√
Nσ2

N

N∑
i=1

Xi.



ε ∈ (0, 1/4)

z |P(ζN ≤ z)− P(Z ≤ z)| = O(N− 1
4
+ε),

Z

d

p q q � p
N k = �N/(p+

q)� ζN

p
q k p q

p q O(N−1/4+ε)

p q

O(N−1/9) O(N−1/4)



K K ∈ N

K β1, . . . , βK Ȳ

HK(Ȳ ) = −
K∑
k=1

N∑
i=1

βk
Yi + · · ·+ Yi+k−1

.

K − 1
T (x̄, ȳ)

x̄, ȳ ∈ [0, 1]K−1 T (x̄, ȳ) = T (ȳ, x̄)

T
(
(x1, x2, . . . , xK−1), (y1, y2, . . . , yK−1)

)
= T

(
(yK−1, . . . , y2, y1), (xK−1, . . . , x2, x1)

)
.

K > 2

K c

( �Nδ�∑
i=1

Yi − E(Yi)

)
≥ c�N δ�,

δ ∈ [0, 1] ε ∈ (0, 1/4)

δ = 1− 2ε
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