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SE

模型出发点：

算法出发点：

定义以下序参量：

闭合方程：



SE

same as replica

Nishimori condition:q=m

Bayes optimal

显式表达： 简单并不断重复：



Conclusion

Asymptotic solution   𝛼 → ∞, 𝑞 → 1
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partition function

Replica



Replica

Assuming  X  is i.i.d, according to the central limit theorem
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The integration of column vectors → row vectors.



Replica

Introduce Fourier transform of Dirac 𝛿 function

𝑎 > 𝑏 :

𝛿2 𝑥 =
𝑏 − 𝑎

2𝜋
𝛿 𝑥 , 𝑥 ∈ [𝑎, 𝑏]

Insert it into the partition function

where

Laplace approximation



Replica

Replica symmetric ansatz

•



Replica

•

H-S transformation

decouple the teacher and 
student expectations



Replica

define

•

Bayesian optimization



Replica

similar operation

Finally, the replica symmetric solution of free energy is obtained as follows

Nishimori condition



Replica

define

equivalent to the definition in AMP

obtain

Analytic solution

same as SE equation



Conclusion

Asymptotic solution   𝛼 → ∞, 𝑞 → 1
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