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Lecture 18 . Lindeberg approach and universality .

[ Carmona, Hu, 2004]
.

① The Universality phenomenon .

[ Chatterjee , zoos]
[ Ko-rada

, Montanari , 2010]
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Y = A Xo t w .

Xo E IRD .
AE lRn×d

,
WE IR

"

.

Wi N i id N LO, 64 .

LCA ) = min ( frilly - Ax hit # xD. }
XEEB ,

B]

Thin : Let GE Rmd with Gijniid N lo, D
.

AE Rmd with Aijniid Pin.

E. ( AijI=0 . Eat Aij
'

] =L , guys E. [ Aijb ]
EK co .

Then Laning (ECLCAIRND - Echlalrni ])=o .

Example 2 : The SK model ( Zz synchronization )
.
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Ground state energy : to CAD = main HK , An ) .
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Remark : We don't even need to know high EC ftp.G/rnD

exists before we know the universality .
( for some M , this meynoe

exists )

④ When h=o ,
one can show that the limit exists

.

④ One can show that ftp.A/rn) I ftp.G/rn)
,

both concentrate .



④ This principle can be extended to other mean -field models ,

e.g . empirical distribution of eigenvalues, etc
.

④ With additional conditions
,

one can show

the universality of limiting observables
.

If we write H (o ; A ;h ) = - # Ji , Aijoisj th MK) .
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Proof idea : ftp.h.A/rn) is convex in h
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② The Lindeberg approach
[ Chatterjee , 2005] .

Thin ( Generalized Lindeberg principle) .
Let U = (Ui, - - -

, Un ) and V -- (Vi
,
- -

-

, Vn )
.

be two random vectors with mutually independent component .

For Isis n
,
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Proof idea : ④ decomposition into telescope sum , change one coordinate each time
.

④ Taylor expansion .
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③ Application to the SK model
.

so = f II }
"

H (6, A) = - try , Aijsiej th Mk) .

Free entropy density ftp.A ) = NL log { ¥⇐µ exp f - PH lo . A )} }
.

Ground state energy : to CAD = min HK , An )
.
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Taking f- n 't
,

⇒ I fo (Atr ) - focal rn ) 1=0# → o .D

Other reference :

[ Carmona , Hu , 2004]
: Universality of SK model

using interpolation method

[ Korada, Montanari , 2010) : Universality of CDMA ,
LASSO

,

using generalized Lindeberg approach .

Next lecture : Approximate message passing algorithm .






