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00O 0O 0 O —Self avoiding walk

00000000000D00000000000000
1. NA=7Z900000000000000 n0000
:Iun-i-o(n).
(N2A < N2A-NA D Fekete DO 0)

m-+n
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1. NA=7Z900000000000000 n0000
= yntoln),
(NS4, < NSA-NSAD Fekete DO O)

2.n000x€z00000000 NA(X)---0
002000000~ 0000000000000

n, d =1 (trivial),

n3/4  d =2 (open),
((m))Y2 & 0%, d =3 (open),

n'/2, d =4 (open?),

n'/2, d > 5 (Hara-Slade).

> n2/3d < {(|v(n)| )1/2 < n (Madras, Duminil-Copin-Hammond)
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Vp > pe, d=2,
NA < (NZRY for p=Pe
P~ Pc, d>1
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00 0O Yoshida d =1, Bertin d =2, Lacoind > 1, p~ p. 000
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> N, > e, (F.-Yoshida).
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DED NxziOooooo N, 0000
(N,) =(2dp)"0p>00000000
ooooooo

> N, < (N,), (Yoshida).

> Nu(x)/Np ~ We*|x|2/”, (Nakashima).
00 0O Yoshida d =1, Bertin d =2, Lacoind > 1, p~ p. 000
> N, < e "(N,).
» 0000000 Np(x)/N, 00000 Datom 00000
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> N, > e, (F.-Yoshida).

> Jlimy_eo % log N,,, (Garet—Gouéré-Marchand)




Directed polymer in random environment

O000odoooooboooooooobooooooono
n
26— zexp{—az 1@0%-)}
¥ j=1

ooono Z2 =ew®+en opoon
Proof.

70, >70.20 — logZ° > log Z2 + log ZP.

m+n ~ m+n ~

000000000000000 FeketeDOOOOODO
im0 & log Z5.

22



Directed polymer in random environment
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n
2= ool 53 100
¥ j=1

ooon0 Z2 =ew@®+em opoon
Proof.

70, >28.70 — 10g 78, > log Z2 + log Z2.

m+n ~ m+n ~

000000000000000 Fekete 1000000
3limy—oo Llog Zy. 000000000000 (logZf|) < oo
0O00ON,000000000000000000M 0



Directed polymer in random environment

godoooooooooooooooooooood
n
z0 = zexp{—ﬁz 1@(1,71-)}
v Jj=1

0000 zZ8 =eBte(M N0 f=cc0000 Z2° = N,O
00000 Flimg_e ¢(B)0 00 Garet-Gouéré-Marchand 0 O O
ploo)0O0DODOOODO

lim ¢(8) = I|m lim —IogZﬁ— I|m lim flogZﬁ:<p( )d

B—00 B—00 N—00 —00 B—o00

O Directed polymer 00000000000 OOOOODOODO

22



gooon

» ({Xo}ren, P): 20 000000000000000
P(Xny1 = x|Xn = y) = aexp{—c2|x — y|T};
> ({10, ¥)}jx)enxze; Q): 0D OO DT Ber(p) 00D O

ooooooooo "oboor"obobooo

z1’ =P [exp{ ﬂZnJ, }
z3 = P(Z . %) = o).
=1

)




Z =3 a exp{z[—ﬁnu,xj) — alXi1 = X7 }

X: path

j=1

e:n(j,x)=0
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O000Ve>00000 38 >0,
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Remark
O000Ve>00000 38 >0,
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Theorem (Nakajima)
000 a€ (0,00) 0000 ¢(c0) = limg_a ¢(B).
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O 0O 0O O O first passage percolation
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j=1

X: path

0 8 =o0000 ground state 0 0 O O minimizer.

Tn(n):i“f{Z!le—Xj!?:XD nleDDDDD}.

j=1
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X: path

0 8 =o0000 ground state 0 0 O O minimizer.

Tn(n):i“f{Z!)Ql—Xj!?:XD nleDDDDD}.
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O 0O 0O O O first passage percolation
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n

Th(w) = min {

w(k): 0 <= ne; O lattice path} :
k=1

(Hammersley—Welsh, Cox, Durrett, Kesten...)
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Tr(w) = min { g [vk—1 — v&|¥: 0 = nel} .
k=1

(Howard—Newman). 000000 o« <10 trivial.
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Time constantJ 0 O O

» Lattice pathO 000 wOOODODOOODO time constant 0 O
00 000 (Cox—Kesten)

» Poisson0 0000000 OOOCO0ODOOODOOOOOO
gbobobobobobobobobbobooboooo
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» DO00o0booobooobooobboobooo

Theorem (Comets—F.—Nakajima—Yoshida)
0000000000000 duy = limpy pp.
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1+1000p=1/2,10240000, =12

Passage time 462.801494 Maximal jump 3 Maximal
displacement 64 Optimal path
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112
149
186
223
260
297
334
371
408
445
482
519
556
593
630
667
704
741
778
815
852
889
926
963
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em==passage time 462.801494 Maximal
jump 3 Maximal displacement 64
Optimal path
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1+1000p=1/2,10240000, =04
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displacement 361 Optimal path

em==Passage time 285.561097 Maximal
jump 162 Maximal displacement 361

Optimal path

"\,

L
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609
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685
723
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875
913
951
989

20/22



1+1000p=1/2,10240000, «=0.8
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560

540

520
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Passage time 401.931242 Maximal jump 8 Maximal
displacement 85 Optimal path

™

em===passage time 401.931242 Maximal
jump 8 Maximal displacement 85
Optimal path

38
75
112
149

186
223
260
297
334
371
408
445
482
519
556
593
630
667
704
741
778
815
852
889
926
963
1000




1+1000p=1/2, a=08000

gooog 1024 | 2048 | 4096 | 8192 | 16384 | 32768
ooooog | 899 | 11.17 | 11.55 | 12.75 10 15
goood 80 40 40 20 1 1
gooo 441 | 4.04 | 2.67 | 245 - -
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