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Spin model: Ising model (1920)
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Spin glass model: Edwards-Anderson (EA)
model (1975)
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Mean-field spin glass model.:
Sherrington-Kirkpatrick (SK) model (1975)

f € ]0,): B =strength of interaction= !

Temp

Gg probability measure on space of all spin
configurations

High temp: kind of like Ising, decorrelated
o) spins

Low temp: Gg = X u;,Gg,,  (Parisi 1980)




Similar structure in hard combinatorial
optimization problems



Proper definitions



Curie-Weiss model (mean-field spin model)

Hy(o) = z 0;0; Hy (0) = Hy(o) + h Z 0;
i,j=1,..,N i=1,.,N
: Qnloil =0
P params Qu uniform on {—1,1}" o i.i.d. under Qy
Qn |14 exp (BHA(0))|
Gibbs measure: Gy(A4):= Z

) Partition function: Zy:= Qy [exp ('BHIG(U))]

Free energy: Fy = NlogZN

Goal: compute lim Fy,



Sherrington-Kirkpatrick (SK) model ‘75

@)= Y Moo H@=H@+h ) o
i,j=1,...,N\/N i=1,.,N
Qnloil =0
il params Qy uniform on {—1,1}" o i.i.d. under Qy
Qn [1A exp (ﬁHﬁ(U))]
Gibbs measure: Gy(A4): =
Jij 7y

) Partition function: Zy:= Uy [exp (,BH[\}(U))]

Free energy: Fy = NlogZN

Goal: compute lim Fy,



THE END
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