
Methods for proving ADX Remare: We just need to show HDX.

Fast sampling follows because

We have bounded deg spin system

8 lower bound on marginals:

mancompariso IPx(X(v1=0]> Fx =(x)

*ledown orbrushorration 10x-m(X(V) =1)3+x(π=-(1)

We now focus on correlation decay. Strategy [Chen-Lin-Vigoda]
- Bound [Up[j1i] - ICjli]1 ⑦Main app: show fast sampling of j similar to

rootfreeness
hardcore model for x<(1.5(c).

- Relate above quantity on graphs 60

- similar one on trees
&
SAW tree(Assume A =f(x)



Reduction to trees Proof: We sketch it for hardcore bub

We use the same strategy as in applies to all Espin systems.

[weitz] to show the following: Split i
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It generalizes to 2spin systems.
90 =2.g 9G G'(v,2-,Vx-1)

has no root
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Thi: Street Sgraph: h"for some he -9((V+-Vx + 1-1=0
[Chen-Vin-Vigoda] (for matchings: Godsil] 92i =2.g+9-9aumrn(11-0-6



Note that gl = gobre This means

g() =higccwicd=high
ILet q= 9a(nnw901

- i8a'(v-vn50019G'(vitc-d) same as setting vic
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=2.4g(0 + 51919treeWhat happens for tree:

gtree2.5g(+9+i *Aso we proved that see graph h
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By induction Thi s6. Note that the root v appears just once,
so h does not contain 20 or else95 =higohave

zwi
↓he on-degrees wouldn't match.



we can now prove powerful things:
Another important quantity is

H[v ->u] = PP[ulv] -IPCuN]Lem: IP
graph
[vocc] - IPtree(vocc.]

don't confuse with Dobrushin
K

Ultimately our goal is to show
Proof: In general we can compute

marginals as logarithmic derivatives. Or: [IF(venT =w()

yIS
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Lent: We have
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Similarly IPareevocc.] = x299treekz =x1
graph

& : us copies
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Proof: Note that we have
Note that Ig9tree - 19 9graphsigh (C)

doesn't depend 9 tree- 9 tre+2n9tree
So the Ig-derivatives are

on Iv Igraph-ga2v9graph
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Now it's easy to see
When we subtract the extra terms

IP
graph
(UNS = xG159,okc=x

cancel each other and we get

&Pie(n,(v] = x Glggieelz-x ECIPSui/v)-IP(ui1x]) = IP/nNv]-ICul
I

This time the above are not equal,
so now to prove DOX we simply

but we have

(1)
need to show HeCvew]1-0(1)

↓Glgge x02199graphgh
extraterm Egrap[ven)) = (lven1<

By a similar calculation we have

IP
graph(ulv] = 66199gr1z=x ElFiree(v>w] /

&.IPtreeLU: Nv] = x2199,onz-x
extra term
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Remember tree recursion:
Claim:Fx=I(v>n] xP: IP(xv=0] in Proof: First note that

v's subtree I 8ThW F(ven] follows chain rule,
u

Child T childd
12

-2 ...

the same way derivatives do.
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Xroob = 1g x - <1g(1+ e
child is -> I(v +w]5[w-n]

=>f (childs' -,Xchidd)
So we just need to show it for one level:

F(ven] = P(u)v] -P(n(v) =0 - ( -P)
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This means
We can use the same trick as before:

2)5(v ->n))=110 f(f(-11 -15(t)', G:=40f(4'(x). -.4"(xal)
d

u at level i ↑levels of nest
I
some change of variable

If we had that 115711, 115 then for some appropriate 4, when 6<(12)xc(A),

the above would be <(1-8)". we have 110 all, 713.

We could then sun over all levels:
Moreover 4 is "nice": its derivatives have

bounded aspect ratio.
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Methods for proving ADX Suppose ↑ is a spin system on averts.

m: (au
-

dx)- (B),
from HW, we know that Dobrushin (r ++mancompariso implies trelO(e).

*ledown orbrushorration Thm: If DotxxUnon has tree8(b) then

Put contracts n by 8((()

We now focus on Dobrushin.
Proof: We need to show

This was proved by
cor (p) C(1).diag(mean (MC)

[Lin], (Blanca-Caputo-Chen-Parisi-Stefanovie-Vigoda] which means for allvells

I will show a different argument vcov(pr<0 (ridiag (mean(()) v)
[A-Jain- Roehle--Pharn-Unrug]



Rewriting this: = IE & I [viY. IFim[vi]3]TROKERT NT
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So we conclude that
So we need to show ASO/E).

Note that trel =O(x) implies Puent contracts Rcb)t)Δ

xby 11(2). We apply this to which means &SO(E) j

u(s) =M(s))(i)
xYullp) =lssmLlEsr]- IE[[vij

ND
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