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. An efficient Let G be a graph and let w be a weight function on E. For B C E let w(E') =
by Edmonds > ecr w(e). We define the generating functions C(G, z), £(G, z), P(G, z) of the
lve the

edge-cuts, the even sets and the perfect matchings as follows. ’

¥ith' rational
for the max-

C(G,z) = Z xw(El),

« B’ edge-cut

EGa)= > guE)

E’ even set

P(G,z) = 3 @ E),

E’ perfect matching

ves Theorem

nwonk, it
onw' on E'
t of the even

The transformation of Theorem 6.2.2 shovs}s that £(G,z) = P(C, z).
formation at ‘ :

«dges e of G, . .
legstatement 6.3 Van der Waerden’s theorem
2 The Ising partition function for a graph G' may be expressed in terms of the

generating function of the even sets of the same graph G. This is a theorem
of Van der Waerden. We will use the following standard notation: sinh(z) =

(e” —e™®)/2, cosh(z) = (e + e~")/2, tanh(z) = Sizh(z) ' ‘

cosh(z) "

. Theorem 6.3.1.

‘Z(G, B) =2V (H cos_h(ﬂw(uv))) < Z H tanh(ﬂw(uv))) .

uveER 'CE evenuveE!

Proof. We have

Z(G, /8) = Z B 2wy w(uv)oya, -

Z H (cosh(ﬂw(iw)) + w0y s.inh(ﬂ'w(u’u))) =

o uweFE
o H cosh(ﬂw(uv))z H (1+ oyoy tanh(Bw(uv))) =
uwveEE ¢ wvEE i ’
name of a )
the problem H cosh(ﬂw(u*u))z Z H 0u0y tanh(Bw(uv)) =
m: wEE o E'CEuveE’ )
I cosh(Buw(uv)) D (UE I tanh(Bw(uw))),
weEE E'CE uyEE’
ctions. The Where , ' B
dmum even U(E") = Z H , Ouly.
at the even 7 weE
. This may

The proof is complete after‘notiéihg that U(E') = 2IV1 if B’ is even and U (E') =
' O

0 otherwise.
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