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Setup

¢ 7% — d-dimensional integer lattice, d > 1.
& X — finite state space, B = T = 2.
¢ X% is the space of configurations on S C 7" (X? = {@}).

® v — restriction (subconfiguration) of € X° onT C S.
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¢ 7% — d-dimensional integer lattice, d > 1.

& X — finite state space, B = T = 2.

¢ X% is the space of configurations on S C 7" (X? = {@}).
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¢ 7% — d-dimensional integer lattice, d > 1.

& X — finite state space, B = T = 2.

¢ X% is the space of configurations on S C 7" (X? = {@}).
® xp — restriction (subconfiguration) of x € X® onT C S.
& xy — concatenationof v € X andy € X7 (Sﬂ T = @)

¢ A function on X*® is guasilocal if it is continuous in product

topology .7°.
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¢ X% is the space of configurations on S C 7" (X? = {@}).
® xp — restriction (subconfiguration) of x € X® onT C S.
& xy — concatenationof v € X andy € X7 (Sﬂ 1T = @)

¢ A function on X*® is guasilocal if it is continuous in product

topology .7°.
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Setup

¢ 7% — d-dimensional integer lattice, d > 1.

& X — finite state space, B = T = 2.

¢ X% is the space of configurations on S C 7" (X? = {@}).
® xp — restriction (subconfiguration) of x € X® onT C S.
& xy — concatenationof v € X andy € X7 (S N1 = @)

¢ A function on X*® is guasilocal if it is continuous in product

topology .7°.
¢ V' & 7% means that V is a finite subset of Z¢ (finite volume).

¢ We omit braces for one-point sets (we write a instead of {a}).
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Random fields

¢ P, — probability distribution in finite volume V', i.e.,on X"
Py = {Py(z), z € X"}
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Random fields

¢ P, — probability distribution in finite volume V', i.e.,on X"
Py = {Py(z), z€ X"}, Py(z)>0.

¢ (Py ), — restriction (marginal distribution) of Py on I C V

(Pv)(x) = > Py(ay).
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Random fields
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® P — random field on 7%, i.e., probability distribution on X Z°.

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.3/22



Random fields

¢ P, — probability distribution in finite volume V', i.e.,on X"
Py = {Py(z), z€ X"}, Py(z)>0.

¢ (Py ), — restriction (marginal distribution) of Py on I C V

(Pv)(x)= ) Py(ay).

ye X V\I
® P — random field on 7%, i.e., probability distribution on X Z°.

¢ P = {PV, V e Zd} — family of finite-dimensional distibutions
of P
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Random fields

¢ P, — probability distribution in finite volume V', i.e.,on X"
Py = {Py(z), z€ X"}, Py(z)>0.

¢ (Py ), — restriction (marginal distribution) of Py on I C V

(Pv)(x)= ) Py(ay).

ye X V\I
® P — random field on 7%, i.e., probability distribution on X Z°.

¢ P = {PV, V e Zd} — family of finite-dimensional distibutions

of P consistent in the Kolmogorov sense:

(Py), =P forall I C V € 7°.
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Random fields

¢ P, — probability distribution in finite volume V', i.e.,on X"
Py = {Py(z), z€ X"}, Py(z)>0.

¢ (Py ), — restriction (marginal distribution) of Py on I C V

(Pv)(x)= ) Py(ay).

ye X V\I
® P — random field on 7%, i.e., probability distribution on X Z°.

¢ P = {PV, V e Zd} — family of finite-dimensional distibutions

of P consistent in the Kolmogorov sense:
(Py), =P forall I C V € 7°.

¢ Kolmogorov’s description: P +— P.
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Conditional distribution of a random field
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Conditional distribution of a random field

¢ For all V' € 7¢, the probability distributions Q¥ defined by

— . PVUA(fo) Vv
7 = | c X
Q (33) ATIZICRV Pa (EA) B 7

exist for almost all 7 € XZ"\V.
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Conditional distribution of a random field

¢ For all V' € 7¢, the probability distributions Q¥ defined by

» . PVUA(CCfA) 1%
T = 1 c X
W= @) 0 T

exist for almost all 7 € XZ\V,
*Q = {q‘f/, V ezl e de\v} — (version of) conditional
distribution of P if
qy = Qb
forall V & Z% and almost all T € XZ°\V.
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Specifications

[Dobrushin 68]
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Specifications

[Dobrushin 68] — description of random fields by means of

conditional distributions
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Specifications

|

[Dobrushin 68] — description of random fields by means of
consistent families of probability distributions in finite volumes

indexed by infinite boundary conditions: specifications.

Definition. A family Q = {¢¥, V € Z¢, 7 € X?"\V'} is called
specification 1f 1ts elements are consistent in the Dobrushin sense
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Specifications

-

[Dobrushin 68] — description of random fields by means of
consistent families of probability distributions in finite volumes

indexed by infinite boundary conditions: specifications.

Definition. A family Q = {¢¥, V € Z¢, 7 € X?"\V'} is called
specification 1f 1ts elements are consistent in the Dobrushin sense:

av(@y) = (a7 )\ (@) 47" (¥)
forall ] cV ez, ze XV, ye X andT € X2V,
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Specifications

|

[Dobrushin 68] — description of random fields by means of
consistent families of probability distributions in finite volumes

indexed by infinite boundary conditions: specifications.

Definition. A family Q = {¢¥, V € Z¢, 7 € X?"\V'} is called

specification 1f 1ts elements are consistent in the Dobrushin sense:
av(@y) = (a7 )\ (@) 47" (¥)

forall ] cV ez, ze XV, ye X andT € X2V,

Equivalent form of Dobrushin’s consistency conditions:
av (zy) gt (u) = qv (uy) ¢t (o)
forall I cV eZ% z,ue XY\, ye X andT € X2V,
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Gibbsian specifications

Q is a Gibbsian specification if ¢f is defined by the Gibbs formula

T () — exp{—Hy(z)} . 1%
qy () %vexp{—ﬂf/(z)}’ c X",
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Gibbsian specifications

Q is a Gibbsian specification if ¢f is defined by the Gibbs formula

T () — exp{—Hy ()} . 1%
qy (%) z};‘/exp{_ﬂ‘f/(z)}, c X",

with the Hamiltonian

H‘E/(Qj‘) = ATHZICRV >J >:®[UJ($[EJ), T < XV,
PAICV JCA
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Gibbsian specifications

Q is a Gibbsian specification if ¢f is defined by the Gibbs formula

T () — exp{—Hy (z)} . 1%
qy (%) z};‘/exp{_ﬂ‘f/(z)}, c X",

with the Hamiltonian

H‘E/(Qj‘) = ATHZICRV >J >:(I)[UJ(QZ'[fJ), T < XV,
PAICV JCA

where @ = {CID 5, O#JE Zd} 1S an (interaction) potential satisfying

some convergence condition.
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Gibbsian specifications

|

Q is a Gibbsian specification if ¢f is defined by the Gibbs formula

B . 20 S
qy (%) EX:VGXP{—H\E/(Z)}’ c X",

with the Hamiltonian

H‘E/(Qj‘) = ATHZICRV >J >:(I)]UJ(£C[fJ), T < XV,
PAICV JCA

| where ® — 1@, @ #J € 2% is an (interaction) potential satisfying

some convergence condition.

Ruelle’s problem: how broad the class of Gibbsian specifications is ?
[Ruelle 78, Appendix B (Open problems), B.1]
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Dobrushin’s theorems and problem

[Dobrushin 68]

Theorem. LetQ = {¢}, V@, T € X Zd\V} be some specification.

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.7/22



Dobrushin’s theorems and problem

[Dobrushin 68]

Theorem. LetQ = {¢}, V), T € X Zd\V} be some specification.

1) If Q is quasilocal (i.e., if ¢, () is quasilocal w.r.t. T), then there
exists a random field P compatible with Q) (i.e., having ) as a
conditional distribution).
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Dobrushin’s theorems and problem

|

[Dobrushin 68]

Theorem. LetQ = {¢}, V), T € X Zd\v} be some specification.

1) If Q is quasilocal (i.e., if ¢, () is quasilocal w.r.t. T), then there
exists a random field P compatible with Q) (i.e., having ) as a
conditional distribution).

2) If, moreover, (Q satisfies Dobrushin’s uniqueness condition

1 sup Z sup Z ‘qt ‘ < 1,

2 o —_
tez s€Z\t TY Tgd\t=Yzd\s reX?

then the random field P compatible with ) is unique.
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Dobrushin’s theorems and problem

-

[Dobrushin 68]

Theorem. LetQ = {¢}, V), T € X Zd\v} be some specification.

1) If Q is quasilocal (i.e., if ¢, () is quasilocal w.r.t. T), then there
exists a random field P compatible with Q) (i.e., having ) as a
conditional distribution).

2) If, moreover, (Q satisfies Dobrushin’s uniqueness condition

% sup Z sup Z ‘qt ‘ < 1,

tez? sezd\t DY Tzd\eT Yzd\t gext
then the random field P compatible with ) is unique.

Dobrushin’s problem: Q +— Q") = [qf, t€ 7% 7 e X2},
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Energy <—— probability in finite volume
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Energy <—— probability in finite volume

Definition. A function Ay = {Ay(z,u), z,u € XV} is called

transition energy in volume V 1if

Av(z,u) = Ay(z, 2) + Ay(z,u), z,u,z¢€ X",
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= Energy <—— probability in finite volume

Definition. A function Ay = {Ay(z,u), z,u € XV} is called

transition energy in volume V' it

Av(z,u) = Ay(x,2) + Av(z,u), x,u,2€ X",

Proposition. Py is a probability distribution in volume V' iff

L eXp{AV(CC, u)}
V() = oAy )

zeXV

re XV,

where and v € X" is arbitrary and Ay is some transition energy in
volume V
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Energy <—— probability in finite volume

-

Definition. A function Ay = {AV(:C, u), T,u € XV} is called

transition energy in volume V' it

Av(z,u) = Ay(x,2) + Av(z,u), x,u,2€ X",

Proposition. Py is a probability distribution in volume V' iff

L eXp{AV(CIZ‘, u)}
V() = oAy )

zeXV

re XV,

where and v € X" is arbitrary and Ay is some transition energy in
volume V', uniquely determined by

Py (x)
Py (u)’

Ay(z,u) =In r,u€ XV,
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Energy <—— probability in finite volume

Remark. We have a one-to-one relationship Py «— Ay,.
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Energy <—— probability in finite volume

Remark. We have a one-to-one relationship Py «— Ay,.

Remark. A function Ay is a transition energy in volume V' iff
Ay (z,u) = Hy(u) — Hy (z)

where Hy is an arbitrary function on X" .
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Energy <—— probability in finite volume

-

Remark. We have a one-to-one relationship Py «— Ay,.

Remark. A function Ay is a transition energy in volume V' iff
Ay (z,u) = Hy(u) — Hy (z)

where Hy is an arbitrary function on X" . Then:

) — exp{ Ay (x,u)} _ exp{—Hy(z)} ) y
PV( ) EX:VGXP{Av(Z,U)} EX:VeXp{_[—[V(Z)}? c X".
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Energy <—— probability in finite volume

X

Remark. We have a one-to-one relationship Py «— Ay,.

Remark. A function Ay is a transition energy in volume V' iff
Ay (z,u) = Hy(u) — Hy (z)

where Hy is an arbitrary function on X" . Then:

) — exp{ Ay (x,u)} _ exp{—Hy(z)} ) y
PV( ) EX:VGXP{Av(Z,U)} EX:VeXp{_[—[V(Z)}v c X".

But we do not have a one-to-one relationship Py <— Hy (as Hy 1s
defined up to an arbitrary additive constant).
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Energy <—— probability in infinite volume
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Energy <—— probability in infinite volume

Definition. A function A(-, -) defined on pairs of configurations
on Z¢ that differ in at most a finite number of points is called

transition energy (function) if

ATw) =AW,z +AEZw), uwzeX?

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.10/22



Energy <—— probability in infinite volume

Definition. A function A(-, -) defined on pairs of configurations
on Z¢ that differ in at most a finite number of points is called

transition energy (function) if

ATw) =AW,z +AEZw), uwzeX?

Ar— A={AL, Vez! 7ec X?\V}, where
AL (z,u) = A(27,ux), z,uc X",
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Definition. A function A(-, -) defined on pairs of configurations
on Z¢ that differ in at most a finite number of points is called

transition energy (function) if

ATw) =AW,z +AEZw), uwzeX?

Ar— A={AL, Vez! 7ec X?\V}, where
AL (z,u) = A(27,ux), z,uc X",

Then A is a family of transition energies in finite volumes:

AV (z,u)=A(2T,uT) = AT, 2T)+ A(2T, uT) = AV (x, 2) + AL (2, u)
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b Energy <—— probability in infinite volume

Definition. A function A(-, -) defined on pairs of configurations
on Z¢ that differ in at most a finite number of points is called

transition energy (function) if

ATw) =AW,z +AEZw), uwzeX?

Ar— A={AL, Vez! 7ec X?\V}, where
AL (z,u) = A(27,ux), z,uc X",

Then A is a family of transition energies in finite volumes:

AV (z,u)=A(2T,uT) = AT, 2T)+ A(2T, uT) = AV (x, 2) + AL (2, u)

Moreover: AT, (zy, uy) = A(zyZ, uy®) = AT (2, u).
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Definition. A family A = {A7, V € 7%, 7 € X?"\V} is called

transition energy field if its elements are consistent in the following

sense:
AT (zy, uy) = AT (2, u).

forall V,I @ Z%suchthat VNI = Qandall z,u € X",y € X! and
7 c XZN\(VuI)
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Energy <—— probability in infinite volume

Definition. A family A = {A7, V € 7%, 7 € X?"\V} is called
transition energy field if its elements are consistent in the following
sense:

AT (zy, uy) = AT (2, u).

forall V,I @ Z%suchthat VNI = Qandall z,u € X",y € X! and
7 c XZN\(VuI)

Proposition. We have a one-to-one relationship A <— A.
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B Energy <—— probability in infinite volume

Definition. A family A = {A7, V € 7%, 7 € X?"\V} is called
transition energy field 1t 1ts elements are consistent in the following

SCNSC.
A?/U](ny, uy) = Af/y(g% u).

forall V,I @ Z%suchthat VNI = Qandall z,u € X",y € X! and
7 c XZN\(VuI)

Proposition. We have a one-to-one relationship A <— A.

Equivalent form of consistency conditions:

AT (zy, uv) = A (2, u) + AT (y, v)
forall VI @ Z%suchthat VNI = @andall z,u € X", y,v € X!
and 7 € XZ\(VUI),
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Energy <—— probability in infinite volume

Theorem 1. We have a one-to-one relationship QQ <— A
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Theorem 1. We have a one-to-one relationship QQ <— A:
afamily Q = {¢¥, V € 7%, 7 € X?"\V} is a specification iff

oA}
Gy () EX:VeXp{A‘f/(z,u)}’ c X",

where u € XV is arbitrary and A = {A},, V € 7%, 7 € XZd\V} is
| some transition energy field
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b Energy <—— probability in infinite volume

Theorem 1. We have a one-to-one relationship QQ <— A:
afamily Q = {¢¥, V € 7%, 7 € X?"\V} is a specification iff

oA}
Gy () EX:VeXp{A‘f/(z,u)}’ c X",

where u € XV is arbitrary and A = {A},, V € 7%, 7 € XZd\V} is
| some transition energy field, uniquely determined by

A (xz,u) = In q;(:l:‘)) z,u€ X"
qy (u)

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.12/22



Theorem 1. We have a one-to-one relationship QQ <— A:
afamily Q = {¢¥, V € 7%, 7 € X?"\V} is a specification iff

N - AC0) S
Gy () EX:VeXp{A‘f/(z,u)}’ c X",

where u € XV is arbitrary and A = {A},, V € 7%, 7 € XZd\V} is
| some transition energy field, uniquely determined by

A (xz,u) = In q;(x)) z,u€ X"
qy (u)

Proof. We have

T T worlry) @ (x)
Avur(zy,wy) = AV (z,u) <= = = = .
e v ¢iror(uy) qu(u)
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One-point transition energy fields
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Recall that AT, (zy, uv) = AT (2, u) + AT (y, v).
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One-point transition energy fields

Recall that AT, (zy, uv) = AT (2, u) + AT (y,v).

Hence, for V = {ty,t5,...,t,} we get

A‘f/(xy U/) — AtflxthtB " Fin (xtu Utl) + Atiu“x% o (.fljt2, Ut2)

futl Uto Ut _q

futlthxM---azt _
—|_At3 n(xt37ut3)+°'°+Atn (xtnvutn)v
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One-point transition energy fields

Recall that AT, (zy, uv) = AT (2, u) + AT (y,v).

Hence, for V = {ty,t5,...,t,} we get

AT (2, u) = AT (g ) 4 AT (2, )

futl Uto Ut _q

futlthxt4---a:t _
+At3 n(xt37ut3)+°'°+Atn (xtnvutn)v

So the problem of reconstruction of A by
AL = {AT, teZ2% T¢c de\t} is solved.

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.13/22



One-point transition energy fields

W |

Recall that AT, (zy, uv) = AT (2, u) + AT (y,v).

Hence, for V = {ty,t5,...,t,} we get

AT (2, u) = AT (g ) 4 AT (2, )

futl Uto Ut _q

futlut2azt4---azt _
—|_At3 n(xt:avut:a)—l_"'—l_Atn (ajtn7utn)7

So the problem of reconstruction of A by
AL = {AT, teZ2% T¢c de\t} is solved.

For the problem of reconstruction, the natural consistency conditions

arc.

AV (@,u) + AT (y,v) = AT (y,v) + AT (z,w).
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One-point transition energy fields

Definition. A family A" = {A? ¢ € 7%, 7 € X?"\'} is called one
point transition energy field if 1ts elements are consistent in the

following sense:

AP (z,u) + AT (y,v) = AT (y,v) + AT (, u)
forallt,s € Z%suchthatt # sand all z,u € X, y,v € X*
and T € XZ"\ts},
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One-point transition energy fields

Definition. A family A" = {A? ¢ € 7%, 7 € X?"\'} is called one
point transition energy field if 1ts elements are consistent in the

following sense:

AP (z,u) + AT (y,v) = AT (y,v) + AT (, u)
forallt,s € Z%suchthatt # sand all z,u € X, y,v € X*
and T € XZ"\ts},

| Theorem 2. We have a one-to-one relationship A +— AW,
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1-specifications
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1-specifications
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1-specifications

X

;" (%) 2 (v) ¢ (w) 2" (v) = 2" (v) ¢* (v) & (v) ¢7" ()

| Definition. A family Q) = {¢7, t € 7%, T € XZ"\'} is called

I—specification 1f 1ts elements are consistent in the following sense:

" (%) 2 (v) ¢ (w) ¢ (y) = ¥ (v) ¢* (v) & (v) ¢7° (2)
forallt,s € Z%suchthatt # sand all z,u € X, y,v € X*
and T € XZ'\{t:s}
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1-specifications

Theorem 3. We have a one-to-one relationship QY «— AW
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1-specifications

..

Theorem 3. We have a one-to-one relationship QY «— AW:
a family QW = {¢7, t € 7%, 7 € X?"\'} is a 1-specification iff

o eplATw)
W) = S o AT W)}

zeX?
where u € X! is arbitrary and A = {AT, teZ% T¢c XZd\t} is

| some one-point transition energy field

r e X',
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1-specifications

..

Theorem 3. We have a one-to-one relationship QY «— AW:
a family QW = {¢7, t € 7%, 7 € X?"\'} is a 1-specification iff

o eplATw)
W) = S o AT W)}

zeX?
where u € X! is arbitrary and A = {AT, teZ% T¢c XZd\t} is
some one-point transition energy field, uniquely determined by
4/ (z)
qf (u)’

r e X',

A7 (z,u) =1In r,u € X'
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Answer to Dobrushin’s problem
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Answer to Dobrushin’s problem

Q Q(l)
Th. 1] 1 Th.3
A Th. 2 A(l)
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Answer to Dobrushin’s problem

Th. 1] 1 Th.3
A Th. 2 A(l)

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.17/22



Explicit formula
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Explicit formula

(Al
W) = S (AT (2 )}

zeXV
qtfla;t2a;t3..-ajtn (ajtl) qzutlxts--.xtn ($t2) N qi;uftl’uftQ-..Utn_l (ajtn)
T ) @ () g ()
S an T () gt T () g T ()
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Explicit formula

(Al
W) = S (AT (2 )}

zeXV
qtfla;thtg..-a;tn (xtl) qzutlxts--.xtn ($t2) N qi;uftl’uftQ-..Utn_l (ajtn)
T ) T ) g )
% Z qzxthtg...xtn (Itl) qZutla:tg...a;tn (gth) N qf:tlut2...utn_l (,Cljtn)
XV qzwthgmxtn (uy,) QZUtlxt?)”wtn (us,) qzbtluwmu%_l (u, )

Hence: @ is quasilocal <= QWY is quasilocal.

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.18/22



Explicit formula

(Al
W) = S (AT (2 )}

zeXV
quthtg..-a;tn (xtl) qZutlxts-..xtn ($t2) N qi;uftl’UItQ-..Utn_l (ajtn)
T ) g )
3 R G G B e G
gl () g T () g T ()

Hence: @ is quasilocal <= QWY is quasilocal.

Moreover: P is compatible with Q <= P is compatible with Q(l).
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Reformulation of Dobrushin’s theorems
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Reformulation of Dobrushin’s theorems

-

Theorem. LetQ = {¢}, V €Z% T ¢ XZd\V} be some
specification.

1) If ¢°(z) (where t € Z%) is quasilocal w.r.t. T, then there exists a
random field P compatible with Q.

2) If, moreover,

1 B _
5 Sup »  sup > g (@) — gl (x)| < 1,

tEZd SEZd\t xay:xzd\t:gzd\t QZEXt
then the random field P compatible with ) is unique.
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Reformulation of Dobrushin’s theorems

-

Theorem. Let Q1Y = l¢f. tez 7€ XZd\t} be some
l—specification.
1) If QY is quasilocal (i.e., if g/ () is quasilocal w.r.t. T), then
there exists a random field P compatible with QY.

2) If, moreover,

1 B _
5 Sup »  sup > g (@) — gl (x)| < 1,

tez¢ seZ\t T Tzd\¢=Yzd\y reXt
then the random field P compatible with QW is unique.
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Further consequences
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Further consequences

Afamily A = {A], Vezl,zeX Zd\v} is a transition energy field
1ff
AT (e, u) = Hij(u) — H(2),
where the family H = {Hy, V € 2%, 7 € X Zd\V} satisfies
HE o) + 3 (u) = HEoy(uy) + HY(2)
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Further consequences

|

Afamily A = {A], Vezl,zeX Zd\v} is a transition energy field
1ff
AT (e, u) = Hij(u) — H(2),
where the family H = {Hy, V € 2%, 7 € X Zd\V} satisfies
HE o) + 3 (u) = HEoy(uy) + HY(2)

| or, equivalently,

Hyyy(zy) + Hy! (u) + Hp"(v) = Hyy(wo) + Hy () + Hp"(y).
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Further consequences

..

Afamily A = {A], Vezl,zeX Zd\v} is a transition energy field
1ff
A\E/(g%u) — H\f/(u) — HXE/('CB%
where the family H = {Hy, V € 2%, 7 € X Zd\v} satisfies
Hon () + B3 () = Hiy () + HE ()
| or, equivalently,

Hyyy(zy) + Hy! (u) + Hp"(v) = Hyy(wo) + Hy () + Hp"(y).

Then
qf (.CIZ) _ eXp{A‘f/(aj,u)} _ eXp{—H‘f/(CIZ‘)}
TS ewldeal T T ea{-H ()
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Further consequences

¢ Axiomatic definition of the Hamiltonian H (with two equivalent

versions of consistency conditions).
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Further consequences

|

¢ Axiomatic definition of the Hamiltonian H (with two equivalent
versions of consistency conditions).

¢ Theorem 1 says that a family Q = {¢},, V € Z, T € XZd\V} is
a specification 1iff it has Gibbsian form (with some Hamiltonian
satisfying above axiomatic definition).
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Further consequences

W |

¢ Axiomatic definition of the Hamiltonian H (with two equivalent
versions of consistency conditions).

¢ Theorem 1 says that a family Q = {¢},, V € Z, T € XZd\V} is
a specification iff it has Gibbsian form (with some Hamiltonian
satisfying above axiomatic definition).

¢ A justification of the Gibbs formula (for infinite volume
systems).

Stochastic and Analytic Methods in Mathematical Physics XII, September 7—12, 2026, Yerevan, Armenia — p.22/22



Further consequences

..

¢ Axiomatic definition of the Hamiltonian H (with two equivalent
versions of consistency conditions).

¢ Theorem 1 says that a family Q = {¢},, V € Z, T € XZd\V} is
a specification iff it has Gibbsian form (with some Hamiltonian
satisfying above axiomatic definition).

¢ A justification of the Gibbs formula (for infinite volume
systems).

¢ An answer to Ruelle’s problem.
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Further consequences

. | =

¢ Axiomatic definition of the Hamiltonian H (with two equivalent
versions of consistency conditions).

¢ Theorem 1 says that a family Q = {¢},, V € Z, T € XZd\V} is
a specification iff it has Gibbsian form (with some Hamiltonian
satisfying above axiomatic definition).

¢ A justification of the Gibbs formula (for infinite volume
systems).

¢ An answer to Ruelle’s problem.

¢ Everything can be reduced to one-point systems, including
one-point Hamiltonian HY = {Hf, t € 7,7 € de\t}:

H @)+ HI(v) +H (w)+ HIY(y) = HY(y) +H(u) + H ' (0)+ H ().
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