







































































































Problem 1 the energy landscape ofthe REM

III ANNEALED ENTROPY

Wewrite Affeldt IIXdEDE Kacey 1 EaECEEtde
0 otherwise

Takingtheaverage
NIETDE tacetDE P EaECEEtDE

I p E DE 2 e DE
Z

femflog2 NY OH DE

Introducingtheenergy density E EIN we have

safe time log IfE log2 E42

This function is plotted below
Safe
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II SELF AVERAGING

let us compute thesecondmoment as above
2N 2

NIET fz XxlEXpE
p

Kate XBIE t

ca113
independence

f Etta Tail.EETst1I
NET42 e e t 1

Ex

t NI N.IE ft e I

Therefore

NIET 2
i ttf.ie f eEH

And NIET e Safet tdN

when Sa 0 NIHgrowsexponentially and

fin I Nn is selfaveraging
HE thus Sa e SCE

for lelsteogI










































































































For let tog the average decays to zero
faster than the standard deviation the
fluctuations are not negligible and the large N
behavior is not controlled by the average
The quantity is not self averaging sample to sample
fluctuations will matter when N is large

13J AVERAGE VS TYPICAL

let us try to bound the probability to have
configurations with Kl zerogz It holds

atleast one conrigurationp etistse such that Ea CTE EtDE
with E s N tog 2

2N
E p exist n configurations E n EI gnsin EtaA 1 in CE EtDE

NIET exponentially small

Notice this band is a special case of Markov's
inequality p X za e Elma
applied to the randomvariable Nutt and a I










































































































Since theprobability to find a configuration is
exponentially small in this region the typical
numberof configurations is zero N e vanishes

and so Sk

Thus puttingeverythingtogether we have

S e Sale tog 422 lets 28
so let Fi

Thepointwhere Skko gives the minimal maximal

energy density at which one kinds configurations with
a probability that is 011 as N soo it defines

the TYPICAL VALUE of the groundstate energydensity
This is consistentwithwhat found in lecture 1
by Alberto on extreme values
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