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marginal probability:

1/n additive error for 
marginal in poly(n)-time
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ferromagnetic:

[Jerrum-SinclairÕ93]

!" > 1

FPRAS: [Goldberg-Jerrum-PatersonÕ03]

anti-ferromagnetic: !" < 1

hardcore model:

Ising model:

! = 0 , " = 1
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!  FPTAS for graphs 
of max-degree !

(! , " , #) lies in the interior of 
uniqueness region of ! -regular tree

[Sinclair-Srivastava-ThurleyÕ12]

[WeitzÕ06]

! !"# $ $"# % %"# &
!

!"#

$

$"#

%

%"#

&

��

��

! ! !�� "#��"! $

���� #%#$ !"#$!%"%&&'()*%&)+,-

!"#$%"&'()*+",$-$()./
"$*!.*!")#*0(&1)2*'3

!

!

[Li-Lu-Y. Õ12]:

FPTAS for arbitrary graphs 

[Goldberg-Jerrum-PatersonÕ03]



anti-ferromagnetic: !" < 1

!  FPTAS for graphs of max-degree !

(! , " , #) lies in the interiors of uniqueness 
regions of d-regular trees for all d "  ! .

"  FPRAS for graphs of max-degree !

(! , " , #) lies in the interiors of non-uniqueness 
regions of d-regular trees for some d "  ! .

assuming
NP ! RP

[Sly-SunÕ12][Galanis-Stefankovic-VigodaÕ12]:

bounded !  or ! =#



Uniqueness Condition

(d+1)-regular tree

reg.
treet

arbitrary boundary conÞg

marginal 
at root ± exp(-t)
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anti-ferromagnetic: !" < 1

!  FPTAS for graphs of max-degree !

"  FPRAS for graphs of max-degree !
assuming
NP ! RP
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Correlation Decay

strong spatial mixing (SSM):
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weak spatial mixing (WSM):

Uniqueness:  
WSM in reg. tree
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Self-Avoiding Walk Tree
due to Weitz (2006)
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SSM FPTAS

on bounded degree graphs:
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Potential Analysis
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Potential Analysis
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anti-ferromagnetic: !" < 1

!  FPTAS for graphs of max-degree !
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Computationally EfÞcient 
Correlation Decay

for some

! d(x) =

!
d(1 ! !" )x

(! x + 1)( x + " )

!
d(1 ! !" )f d(x)

(! f d(x) + 1) ( f d(x) + " )

v

v1 v2 vd

y

y1 yd+ ! 1 + ! d

+ !

! ! " d(x) á �U�I�`
1! i ! d

{ ! i }



Computationally EfÞcient 
Correlation Decay

for some

for small one-step recursion decays

for large one-step recursion decays

behaves like steps!
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anti-ferromagnetic: !" < 1

!  FPTAS for graphs of max-degree !

bounded !  or ! =#

WSM in d-reg. trees for d "  !  

hardcore model

Ising model[Sinclair-Srivastava-ThurleyÕ12]

[WeitzÕ06]

[Li-Lu-Y. Õ12]unbounded-degree  graphs, no external Þeld



Open Problems
¥ Characterization of SSM in ferromagnetic 2-state spin 

systems.

¥ SSM in multi-state spin systems:

¥ difÞculty: no SAW-tree;

¥ implications: WSM vs. SSM in reg. trees, monotonicity of 
WSM/SSM w.r.t degree.

¥ Apply potential analysis and computationally efÞcient 
correlation decay to other problems.
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