1 28w
1sRERB p(x) = =4 — a2, x€[-2,2] B k AR p(a).

Proof. (From RUfEEL)
k=2m+ 11, B2 = [? % LV/a—a2de = 0.
2 k= 2m B,

1 /2
E [:c%q = —/ ¥ Ar2dx
™ Jo
1 (2 2 .9
:—/ 2™ . sin“™x - 2cosx - 2 cos xdx
™ Jo
2

1 2
= — . 4mtl sin®™ x cos® xdzx
0

a
:l4m+1,lB (2m+1 §) (1)

T 2 2 2
R G s ¢ )
27 I'(m+2)
1 1 1 1
= 4™ —om -1 =7
27 2m 2 (m+1)!
1

- (M

NI]

Riesz 2544

. In((2k+2)!) — In(2k)! + 2In k! — 2In(k + 1)!
——2 = lim
k—oo 2k k— 00 2k+2 -2k

Y In(2k +2) +In(2k+1) —2In(k + 1)
= lim

k—o0 2

(Stolz EFH)

=1n2,

AT o
lim inf( (73)) = 0 < oo. (5)

Wi /2 Risez 2504, MIMAFIIHE T 070 p(z). O

1



2 FH) Yopr1 = 0, vap = 1 JBTENT . BEHLAS B 741 7

Proof. 4K {w} Wi Risez ZfF, FATZE AT AR R BN EE
PLALE X Ry,

E(eltX) _ ZOE( (Z )n' )

o ()"

X ©)

= (it)*n

B % (2n)!

B eit _I_e—it

N 2
PSS P(X =1) =P(X = 1) = 1 fEHMERE. HIRIE X AR EBH &
s O

3 % X AR RS, B[X)] = 0,Var(X,) = 1, B[ X1]’] < oo, KM
Linderberg #4ey4 41

|P<%;Xk <t)- (1) =O(), WieR )

Proof. (From RytfErfEl)
FRATSEIERH lindeberg i g H -

A 1.1 (Lindeberg #i).

Lindeberg i @ 324200 . 4 Y1, Yo, Y, NRMIESTE N(0,1) Wy2d 7 [ FE#LAS
B, OBX WA 1 LRI R, A2 Z, = 2 20 X 2

1
iy
n—1
Eo(Z,) —o(Y) == ) E(p(Zni) = ¢ (Znit1)) (9)
i=0
N EFI Y X
Zni = Sni+ iTJrnl, Znit1 = Sni+ %7 (10)
Sn,i=X1+"'+§i—+K“+Y”. (11)
n
o MR R
Yip | 1 Vi | Y3
2 (Zn,z) =@ (Sn,z) + 90/ (Sn,z) T+7’L1 + Egp/l (Sn,z) Jl + ﬁgpm(g)_ (12>



[FIREXS ©(Zni1) A2 T
X |1, X2, X3

3
6n2

BOWEL, it X MY gy —p—2, o ¢ " 85

B [|X]’] L (Y]]

nz TER

Elo(Zni) =0 (Zniv1)] = O <

RIECE

—_

n—

Il
o

7

B bump pREL
o0 ={ ot e a0
M a1 = ©(F25) 00 = p(5575) W2 -
e < licp < e, oli] = O(e7?)

M} pe B Lindeberg B4

Elpu (Z,)] = Elpu(Y)] + 0 (

M

B e =n~'/8 BIE.

2 Wik S PR % o) Al

sup |¢" ()]

Blp () — 9 ()] = O (4B [XF] supl] o)1)

(13)

(14)

(16)

(17)

WAL E B EAAAERY 14.d. BEHLAS BORFI SIS IR X A s i i e, AT
KIRZARR X R MBI AR EESE (Universalilty class) o, XHBATAIHESE

G THER IS EE— . R E S SIS R LR
o ATt E . HLOHR PR ER = Guassian class

o I + AL (FitYHEXTS) = SLE(Schramm-Loewner evolu-

tion)/CLE class



« KPZ ¥EiEE (MHUHSNRGEIR . SMEIEN SPDE HI#F5F)
o BEMUEFERE A1 /AL (HEAEN 2R RSE. ToF R EF%)

FRATTIK L L VR R RV M5 M i, ISLRERE . IR EIg) o X
F B A RN (U4 S ORI, ROTEREZ A TR, H
75 07 I B AT 5 T DA 3 X 0 G 1 O S8 A5 BRI e N 080 e 1 BB 5 4 i
S, B AN T BB (R 2 Airy 5T
I Tracy-Widom 437, P2 Sine kernel Ff g (AR5 ) o i %ot T — M AL
ﬁf,ﬁm~%@%%ﬁ%%ﬁﬁ%,M®m@§ﬁ%%,ﬁmﬁiig%®%%
V= IR

WO RE BB H r(XF) = S0 Ml or(XF) AT BRSE IR ATAT A
ST RARE) N PR, T tr(XF) BAT R AT AU ZE BN R BRI, Ay
AT T ST WAL B REAT A3 — 4T 1) B P L B AR A e X — 4l &
R

PAE FEEFIY Wigner 45FE K], FoA1%1E Btr(XF) 1 Var(tr(XF)) X HI4LE
BT DARER tr(X%) 2 as. WCSEIMEA I HBY ve, TP A5 F AT 60 I — ) 22 TR
B B AN B R — R T 55, A i B Rk B A 40 7 2 590 64 F) Wigner
[T R 4917, AN TSR A R N A A REBILAS B AT 2 e I M. G
AR B OE B )y ¥ e, — AR G R R+ SRR R i —
Ve R W AR R 7 ELE— )

TR Wigner 2 [ HUR R 5 7 BE LR M5 P o SR B0 A, LR MU %
FE L R M, TSR TR A D AL [ — S RS A PR I, R B R AT
HERZ R (as SHERT 2), SEMNTEF R Wigner 2[RI A1) % 3155 %5
RATEHE kL N RSS2y IRi] & 55 log N &
I HBETAT EA E AL B2 T (B ) i, TidE—2 4 k B3k
<f§§$%ﬁﬁME%%ﬂ%ﬁ%ﬁﬁ%ﬁﬁ%%,ﬁﬁ%%%%ﬁﬁ%@ﬁ%
JE ST .

S A AT Wigner 4, FRATTAR (62 A 17 B3 ) e o L
(HLAARRBE AR M . 2 A BENLUAE TR . BEALIE G R B BE AR R4S ) | 7 R 1Y
USE PR RSB AFAEN SIS MEAEAE A 15 5 SR B AT, 34 2 — AN WA BB ]

i

3 Wishart %

Wishart HiFESEEr EAURAEA T Z20FE, BAORGAR A E

Y 3.1 L X, A nxpn) NMER, HL X, A did MEs, EX;) =
0, B(X2) =1, B(|X;[F) < 0o 1 k> 3. %3

1
S, =-XXT e R™" (22)
n

T

A< A< <A,

4



N Sn BUREHIEME, FRATTE SCHBAG TSI A
1 n
Hn = g ; 5/\¢' (23)
NIRATE B RL 515 843 Marchenko-Pastur law.
SR 3.1, S, e B SL, & p/n "= o> 1 W ANE

(-, w) = 1 a.s. (24)
Hb, = BB, p e T

du 1
Ir %\/(M —z)(r — A ) <ecn, (25)
FH
A = (14 V@, A = (1 - vay. (26)
# 31 R a=1, A
dp 1
% = %\/ (4 - $>$’10§x§4. (27)

TOARE AR F A AT o? 45 %
FABX R LB ((5)F) MR
KT Wigner BN, Fl1% & SE AL

1 1 o o o o
nk+1]EtrSfL = nkJrl Z EXn(Zlajl)Xn(Z%]l) e -Xn(lk,]k)Xn(h,]k;)

i1y ik

(28)

J1s - Jk

Hiel,2,...,n], 7 €1,2,...,p]. FATATLAIE { (1, 71), (i2, ja), (42, J2) .- (ik, Jk), (i1, J) }
XFRE] [1,2,..,n] U (1,2, ..., p] XA ZHE _EREEPLITE , B4 (7, ) XRbiR—
AEL .

M X0, 7) 57, B BRSO A TR IR A B S Tk, 3K
TR T2 TEAE SR IAGE PR DA ERIBEPLIEE . B ni Al ny 235104 @ FPAUAL § 75
AR 4, A M TAER WAL Z 2k/2 55, WITG TR B ni+n; < k+1,

U B < ko, AEZREMRLE @ R j S ARER 2 e (BB U REPLIE IR S
SENG), BATURH R g O(n®) i, XFPBEHLIE TR 0L b BT, By
PAE B EIRIARITNY er, BATHFTEEIE n +ny = b+ 1 BEPLIE, XEHi2
AR AR .

FATEAFX AP FN R, RN EER J 80P aE (L2, p] ks, &
A (L2, n] B a £, FrRABREE o S, SEXSEAERFSIIE L o BB

FATTAS e AR . B B AN 2k AT SR %, R

B = > N (29)

type sequences of length 2k

5



FNMEBE 27 S 2 A g, IRART 25 X — BN F AN IR [ 4
BRI HAI RIS, IG5 2k — 25 BOAM (1, 2., n] I RAYEE S Zead IR 9

IR
HI 27 A LA 25 RS T R 25 — 2 XHFHIRRUE. FATiEA
[1,2,...,p] HEKH 2k LB WYX BT INFH e, W

k
B = Zﬁ)/jflﬁkfj- (30)
j=1
FAUI W] DATT By HUIBIER R
k
Ve = Bi1V - (31)
j=1

WIXET k> 1 RATEA = B, 24 k=0 WFRATAT AR B2 AR R KA 0
WIS, FTPA 70 = o, Bo = 1. NTITAT A HY By, HUZBHHE R -

k
Br=(a = 1)B1+ Z Br—iBj-1- (32)
P B 5 R BT . BIGIEX RS EI B BT
B = / *dy, (33)
FATT A By RIS 5(2) = D00, Bez®. HH 2
B(z) = 1+ 2B(2) + (a — 1)2B(2). (34)
%ﬁﬁ]/\
DI EETE
/ (35)

- / =2z )

BAIE s(2) Fl B(z) Wk IR RERY 56 A RITAT
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