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Gap FEZR L AIED R
Prob(no EV in (a1,a2)) = Det(I — K4, a5))

K : BAHAE T L2(R) — L*(R)

fEREA 27 — )L 1980 : /N> RNER - Kiinel(0,5) = Painlevé V
Tracy-Widom 1993 : /N> R (H HIi) @ Kairy|(s,00) = Painlevé Il
Tracy-Widom 1993 : I FRAULES (153 5) : Kpessel|(0,s) = Painlevé I’
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BB RERE(KPZ) [FT7 etal. 2011] WOLFRAM Products&Senvices v Technologies v Solutions «
a Home Principles Uses What's New Resources v Documenta
1000 X
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500
«<Random Matrices
! Tracy-Widom Distribution
-500
Tracy-Widom distribution is the limiting distribution of the scaled largest eigenvalue
Italso appears in different disciplines, such as count
-1000 models, ions, etc., and gives pr
-1000 0 1000 (um; Tracy-Widom distribution consists of three classes = 1,2, and 4. Each corresponds t

ensembles; see the corresponding PDFs.
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THY 1 X =128, > N =107

EREDT Pia(t, s) = Isomonodromic %

Forrester-Witte 2007 : 70 3~ : X FRAULE — IS for Painlevé 11" N\ 2 BRI T OffE
Witte-Bornemann-Forrester 2013 : 29 5~ : /N> R — IS for Painlevé I
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© Janossy density in DPP
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MELEED DPP

Ty ng ns nN

X
1
N @l D fermion DRI : P(ny,...,ny) = mdet (K (ni, ny)] Y

ij=1
with 8% : K = [K(n,n')] =K K, trK=N
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MELEED DPP

Ty n2 nsg nN

X
_ 1
N @l D fermion DRI : P(ny,...,ny) = vl det [K(ni’nﬂ')]gjﬂ
with B8 © K = [K(n,n/)]

\
kA& fermion DHEFEIAR : pr(ng, ..., ng) = det [K(ni,nj)]szl
I CXATHF VR WIER = det(I - K;), Kj= [K(n,n')]

=K-K, trK=N
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MELEED DPP

Ty ng n3 nN

X
. . 1
N {H D fermion DHERDI A : P(n,...,ny) = mdet [K(nhnj)]gj:l
with fE% . K= [K(n,n')], ., =K K, trK=N
4
k8D fermion OEFEDN M © pr(ny,...,ng) = det [K(ni,nj)]szl
I CXTRFAVEVIER = det(I - K7), K= [K(n,n)] .,

2TOXFHEES LD DPP IZHFLY
pr({n}) = pr({x})day - - - day, det — Det
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1 DDKFDAE m ZETE L, m %8 (T 5 transformed % % EFH

f((n,n’) = K(n,n') — K(n,m)K(m,n’)

K(m,m)
o MM, ML R T K = [K(n,n)] L ~KK oK=N-1
o RN EEREAM (m EEEFE) CHTBHIIES
_ _pa(n,m)  K(n,n)K(m,m)—K(n,m)K(m,n) -
prlmlm) == my — K(m,m) = &)
ﬁz(n1,n2|m) — p3(nlan23 m)
p1(m)
_ K(nlvnl)K(n27n2)K(m’m)i (5 IE) _ % ) 2
— K(m, m) = det [K(nl,nj)L’jZI , etc i
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Jo(Ilma, ..., mp) = det(I — K;) K,_[ (nn)]nn,g
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Janossy & = ARG I W TE p DR 70 my,...,m, % &G THERIZ

Jp(I;my,...,my) = pr(my,...,m,) - det(I — Ky)
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Tracy-Widom ;EDE AR BESR M (1994) :
1

T —

© ¥ Christoffel-Darboux # : K = ; [p(z), —¥(x)] {T/)(y)} = M

o (y) T—y
Q 2 B U(x) AHEIY 1 B LDE %2177 1 (0 + A(x)) ¥(z) =0 , trA(z) =0
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Tracy-Widom ;EDE AR BESR M (1994) :
N i _ ux 4 : - 1 ). — x T/J(y) — @($)\Il(y)
© 4 Christoffel-Darboux # : K = P [p(x), = (x)] Lo(y)} iy

Q 2 B U(x) AHEIY 1 B LDE %2177 1 (0 + A(x)) ¥(z) =0 , trA(z) =0

Theorem
B K A TW il iTBESe A 2 i 72 3772 5, transformed 1% K % {723
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Tracy-Widom ;EDE AR BESR M (1994) :

©Q #7° Christoffel-Darboux 1 : K = i [p(x), = (z)] {T/)Eyﬂ M
T —y Ay T —y

Q 2 HH B U(x) AEHIY 1 B LDE 23729 : (0x + A(2) U(z) =0 , trA(z) =

Theorem
K A TW AT RESE 2729772 5, transformed #% K H 1723

Proof.
, e Fon o emTew”
HERLSL(2) 7= V24 U (z) = U(z)¥(x), U(x)T.— I POEED]
Riﬁ(w)‘l’(y) 1 (@) ¥(H)¥(y) o+ V(= )¥(y) yEEN,

T—y p1(t) x—t t—y T—y

(02 + A@)¥(2) =0 , trA(z) = tr {U(@)A@)U(z) ™! = 9:U(z) - U(z)" } =0

12 & b transformed &1

O
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O Joint distributions of extremal EVs
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Det(]I — KAiry‘(s,oo)) = jl(t, (8, OO)) % T™W 5£’C§$ﬁﬂi
[ 1

EAEDR 1 Pio(t,s) = O(t — s)p1(£)ds 1 (t, (s,00))

P12(t, s)
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T=h
il f=r=

%f’]TW Sl - AELEY s((2) Bt g 2 LR EBYIWT (0, + A(z))V(z) =0
@ TW iEDS Gap HERIZHE M Al 72 5, SL(2) 22 £V Janossy %12+ 3 AT
© Kairy, Kpesse 7 SHRE Pro(t, 5) & MHTHICFHT = Kufiihat & Fis
@ Pros: JUHM. Vg-1E3Z, # Airy, HBR N 72 EORIZHEHEE. P, D85
@ Cons: Painlevé/IS & DA FEE. WL |t — s| > 1 IXAEZ TR

I Rl
o r A DHFAKK = ‘w , F(x) - g(z) =0 IZTHHLIRAT (SL(r))

= GUEHEELTHID Pearcey 1% (r = 3) [Brézin-k 1= 1998] Z 3 FH

@ B Airy BZIZ KT % Janossy HIE ~ c < 1 IEFHFALIZB T B ZZ brane
= D-brane SR DOWIIE [7E11 et al. 2004] ZIEEENROZERINIHETE S

o EAMEDERENA Py o WIHR, eg. L BIEODE A [Keating 2000]
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