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Abstract: We investigated the decoding process of 3-body Sourlas code using principal

component analysis (PCA) method. In this report, we show the possibility that extracted

axes by PCA could be useful parameters, such as order parameters or free energy, for

understanding both dynamical and equilibrium states of the system. This PCA approach

could be valid even in more difficult systems that we cannot investigate analytically.
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P(s) = exp(—fH(s)), (1)
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i<j<k
KJ K\J?

000 K=30NODOUOOOOOs =Is1,.,sy]000
U0b000b00ON —ococO0OO00OO0O0OODOOODOOO
00J; 0 NOOODDODOOOOOOOOOOOOOO
gooooo

0(2)0(3)000000000000000000
00000000000000000000000

Ko ) L@

= [ Dztanh?® g | JoOKm5 1 +J Kq™2 5
q= ztanh” B8 | JoKm™— + 22,()

000 [6)0 /D00 % d222A 000000
OD00m=4s-£00000000000000000
0000¢000000000000000000

01020000007 =1/8=1000 m-JOOO
000000 4)O()0m=00000000000
0J<13400m#00000000000m#00
OO0Sowlas 000000000 00000000m =0
00m+£00000000000000000000
m=0000000000000000000000
D000000000000000000000000
OO0

m = /Dz tanh 3 (JOKmK_l—i-J

3 Juooobod

3.1 0OUOooobobodg

000000o000o0o0oo0oooooooo [roo
ooooooo{J,,;000000000000000
00000oooooooooo0o0o0oOooooooog
goo0ooooooopoooooooDpoooooooo
00000o0ooooooooooooooooogg
0000000o0o0oooooooooooooooo
0000000oooooooooooooooooo
O000000D00D00OD0OD0OO0OOsimulated annealing
ooooooooooog

000000000000 0O0OHeat bathOO 100
0000000000000 00DO0O Metropolis O
O00O0O0O0OHeatbathOOOOOOO0O0OODOOOO
ocoooooooo

exp(—S8H,)
exp(—BHy) + exp(—5H1)
000000000000 0000000H, 0000
0000000000000 00MA, 00000000
goooooboooobooooboboooooooon
0 MetropolisO O OO0
. ( exp(—=pH1) )
min | —————=,1 7
<6XP(—/3H0) ™
odo0ooooboooooooooooooooooa
000000000000 {G, Ho}, {f1, H} 0000

(6)



N=128, J=Jo=1, T=1100000 1(00O)O
2(00)00000D000DOOO

[ RRRREAL
L Tt

04 T7T=1150000000000000 30000

O0oboooooooooo
. ( exp(—,@oHl)exp(—ﬂlHo) )
min ,1
exp(—LFoHo) exp(—B1H1)

ooooboooooboooobooobbooobooooo
0000000000000 SO000OHeat bathO
O Metropolis 00O O0DO0OOO0O0DOOOODOOOO

(8)

P(SO)P(S() — Sl) = P(Sl)P(Sl — S()) (9)
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Y = Var[s] = VDVT (10)
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