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\ 12 8 202 12 9 219 12 10 219

08:30 - 09:05     

09:05 - 09:40     

10:00 - 10:35     

10:35 - 11:10         

11:25 - 12:00         

14:30 - 15:05     

15:05 - 15:40         

16:00 - 16:35

16:35 - 17:10

17:25 - 18:00



12月8日
南楼202

08:20 - 08:30                

08:30 - 09:05 Diffusion processes on Wasserstein space

09:05 - 09:40    
Smoluchowski-Kramers approximation  

for distribution dependent stochastic differential equations

09:40 - 10:00                

10:00 - 10:35 Liouville theorems for graphs with nonnegative curvature

10:35 - 11:10    Local hard edge universality of Muttalib-Borodin ensemble

11:10 - 11:25                

11:25 - 12:00    Weak Lévy-Gromov's isoperimetric inequality

14:30 - 15:05 Favorite edges and rarely visited edges of the simple random walk

15:05 - 15:40    Mean field stochastic control problems under sublinear expectation

15:40 - 16:00                

16:00 - 16:35 Regularity of singular set in optimal transport

16:35 - 17:10
Large separable sample covariance matrices:  

joint CLT for linear spectral statistics and its applications

17:10 - 17:25                

17:25 - 18:00 SDEs with supercritical distributional drifts

12月9日 
南楼219

08:30 - 09:05    The sharp weighted maximal inequalities for noncommutative martingales

09:05 - 09:40 Anderson model and infinite dimensional hypercube

09:40 - 10:00                

10:00 - 10:35 Quantitative propagation of chaos for 2D viscous vortex model on the whole space

10:35 - 11:10 From Wigner matrices to Anderson models

11:10 - 11:25                

11:25 - 12:00

14:30 - 15:05    Quenched local limit theorem for random conductance models with long-range jumps

15:05 - 15:40    A particle approximation to the Dean-Kawasaki equation

15:40 - 16:00                

16:00 - 16:35

16:35 - 17:10 Towards quantitative H theorems: hypocoercivity and functional inequality

17:10 - 17:25                

17:25 - 18:00 Barycenter and optimal transport

12月10日 
南楼219

08:30 - 09:05

09:05 - 09:40 How big are the increments of Airy process?

09:40 - 10:00                

10:00 - 10:35    The three dimensional stochastic Zakharov system

10:35 - 11:10    Bulk universality and quantum unique ergodicity of random band matrices

11:10 - 11:25                

11:25 - 12:00    Exact controllability for a refined stochastic wave equation

Entropy formula and displacement convexity for  -Laplacian on  

Wasserstein spaces over Riemannian manifolds

p

Importance sampling estimator for rare events of  -Jacobi ensemblesβ

Large   limit and   expansion of the observables for   linear sigma modelN 1/N O (N )
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BME E:KBMR H? LBG E:K L M BG HIMBF:E MK:GLIHKM

' LMK: M 9Z TU MXW 9 cUXX PU Oa M QSaXM U e TQ[ e R[ TQ [ UYMX MZ [ [NXQY cTQZ TQ
M SQ O[Z U [R c[ PU V[UZ O[ZbQd P[YMUZ PQZ[ QP R[ DTU U M RaZPMYQZ MX

Y[PQX UZ cTUOT UZSaXM U UQ M U Q DTQ QSaXM U e [R TQ UZSaXM Q U PQ UbQP R [Y TQ QSaXM U e
[R TQ [ QZ UMX RaZO U[Z a [ U GQ UZ [PaOQ M Z[bQX R MYQc[ W [ PQY[Z M Q TQ TUSTQ

QSaXM U e [R TQ [ QZ UMX RaZO U[Z a [ TQ UZSaXM Q PQ U Q TQ UZSaXM Q QdTUNU UZS Z[
R[ Y [R O[ZbQdU e M U[ U UZOXaPUZS QYUO[ZbQdU e [ MNXe [a Q aX M Q MOTUQbQP cU T[a

Q]aU UZS MZe O[ZbQdU e [R TQ [a OQ P[YMUZ DTU MXUSZ cU T 3MRRM QXXU OQXQN M QP QSaXM U e
TQ[ e

u x Z

BME ' I:KMB E :IIKHQBF:MBHG MH MA :G : :L:DB J :MBHG

' LMK: M 6[XX[cUZS TQ UPQM [R [OTM UO M MXXQX MZ XM U[Z [Z GM Q QUZ MOQ cQ O[Z aO
M ZQc M UOXQ M [dUYM U[Z [ TQ QSaXM UfQP YM UZSMXQ [Xa U[Z [R TQ PURRa UbQ QMZ
;McM MWU Q]aM U[Z [Z ' [ a cU T O[X[ QP Z[U Q

viW

BME (:KR GM K :G HIMBF:E MK:GLIHKM

' LMK: M 2M eOQZ Q U M NM UO O[ZOQ UZ N[ T SQ[YQ e MZP [NMNUXU e TQ[ e 6[ QdMY XQ M
TQ [Xa U[Z [R M UY XQ [ UYUfM U[Z [NXQY NM eOQZ Q [bUPQ M ZM a MX SQZQ MXUfM U[Z [R TQ

Z[ U[Z [R YQMZ bMXaQ [R M [NMNUXU e YQM a Q M cQXX M TQ Qd QO M U[Z [R YQ UO MOQ bMXaQP
MZP[Y bM UMNXQ 9Z TU MXW 9 cUXX UZ [PaOQ [YQ ZQc Q aX [Z U QXM U[Z TU cU T [ UYMX
MZ [

Ω*i i = 1,2



o W

BME : HKBM L :G K:K ER BLBM L H? MA LBFIE K:G HF :ED

' LMK: M 9Z TU MXW cQ cUXX UZ [PaOQ [a QOQZ Q aX [Z RMb[ U Q QPSQ MZP M QXe bU U QP QPSQ
U Q QPSQ TM M Q bU U QP [ZXe [ZOQ [R TQ [ZQ PUYQZ U[ZMX UY XQ eYYQ UO MZP[Y cMXW NM QP

[Z TQ R[XX[cUZS c[ M Q
K'L 3 H 8M[ J 3 8a D M B C[ZS DT QQ RMb[ U Q QPSQ [OOa UZkZU QXe [R QZ R[ [ZQ

PUYQZ U[ZMX UY XQ MZP[Y cMXW 1OOQ QP Ne 3[YYaZUOM U[Z UZ M TQYM UO MZP C M U UO
( ()

K(L J 3 8a H QZS B C[ZS I DMZ DTQ M eY [ UO NQTMbU[ [R M QXe bU U QP QPSQ [R TQ
UY XQ MZP[Y cMXW M HUb ()' ' ,b' ( ()

9Z K'L cQ T[cQP TM cU T [NMNUXU e ' T QQ RMb[ U Q QPSQ [OOa UZkZU QXe [R QZ Q NQ
TQ ZaYNQ [R M QXe bU U QP QPSQ a [ UYQ 9Z K(L k cQ T[cQP TM U Z[Z

PQO QM UZS UZ MZP TM 0 TQZ cQ aPUQP TQ M eY [ UO NQTMbU[ [R
R[ MZe MZP a QP U [ T[c TM TQ Q QdU M O[Z MZ

aOT TM MXY[ a QXe

W

BME 2BH BEE MA HK FL ?HK K:IAL BMA GHGG :MB K :M K

' LMK: M 6[ M S M T cU T Z[ZZQSM UbQ 2MW e 5YQ e Oa bM a Q [ XXUbUQ Oa bM a Q cQ PU Oa
[YQ WZ[cZ Q aX [Z U[abUXXQ TQ[ QY R[ PU O Q Q TM Y[ZUO RaZO U[Z [ Q[bQ cQ [bQ
TM TQ Q M Q M Y[ c[ QZP [R UZkZU Q b[XaYQ R[ TQ XXUbUQ OM Q bUM TQ QdU QZOQ [R

Z[Z UbUMX XUZQM S [c T TM Y[ZUO RaZO U[Z DTQ MXW U NM QP [Z V[UZ c[ W cU T 6X[ QZ UZ
aQZOT

W

BME A LA:KI B AM F:QBF:E BG J :EBMB L ?HK GHG HFF M:MB F:KMBG :E L

' LMK: M DTQ a [ Q [R TU MXW U [ Q QZ cQUST QP YMdUYMX UZQ]aMXU UQ UZ TQ O[Z Qd [R
[ Q M [ bMXaQP YM UZSMXQ [Z QYUkZU Q b[Z QaYMZZ MXSQN M DTQ YMUZ QY TM U U a [Z
TQ [ UYMX PQ QZPQZOQ [R TQ O[Z MZ [Z TQ OTM MO Q U UO [R TQ cQUST UZb[XbQP 1

M XUOM U[Z cQ Q MNXU T cQUST QP Q UYM Q R[ TQ Z[ZO[YYa M UbQ bQ U[Z [R 8M Pe
U XQc[[P YMdUYMX [ Q M [ MZP cQUST QP N[aZP R[ Z[ZO[YYa M UbQ YMdUYMX aZOM U[Z [R M

cUPQ OXM [R UZSaXM UZ QS MX

α(n)
n n → #(α(n))

n lim
n→+∞

#(α(n)) = 2
ℙ (α(n) > a(log n)2) a > 0 C ∈ (0, + ∞)

lim
n→+∞

α(n)
(log n)2 = C

Lp

Lp



viW

BME :G T E LMH A:LMB HGMKHE IKH E FL G K L EBG :K QI M:MBHG

' LMK: M 9Z TU MXW cQ aPe [Z eMSUZ [OTM UO YMdUYaY UZOU XQ R[ M YQMZ kQXP [ UYMX
O[Z [X [NXQY aZPQ QZS Qd QO M U[Z DTQ PeZMYUO [R TQ O[Z [XXQP M Q [OQ U SUbQZ
Ne M [OTM UO PURRQ QZ UMX Q]aM U[Z P UbQZ Ne M 2 [cZUMZ Y[ U[Z cT[ Q O[QRkOUQZ PQ QZP
Z[ [ZXe [Z TQ O[Z [X TQ O[Z [XXQP M Q [OQ Na MX [ [Z U XMc aZPQ TQ Qd QO M U[Z

1X [ TQ M [OUM QP O[ RaZO U[ZMX U [R YQMZ kQXP e Q EZPQ TQ M aY U[Z [R M O[ZbQd
O[Z [X M Q MOQ cQ aPe TQ [OTM UO YMdUYaY UZOU XQ cTUOT SUbQ M ZQOQ M e [ UYMXU e
O[ZPU U[Z R[ O[Z [X [OQ Q EZPQ MPPU U[ZMX O[ZbQdU e M aY U[Z [Z TQ 8MYUX [ZUMZ U U

T[cZ TM TU ZQOQ M e O[ZPU U[Z U MX [ M aRkOUQZ [ZQ DTQ YMUZ PURkOaX e cTUOT cQ TMbQ [
[bQ O[YQ UZ [a c[ W O[Z U UZ TQ PURRQ QZ UM U[Z [R TQ Qd QO M U[Z [R M MYQ Q UfQP

MZP[Y bM UMNXQ
2M QP [Z M V[UZ c[ W cU T BMUZQ 2aOWPMTZ E2 6 MZOQ 2[cQZ 8Q C E 3TUZM

W

BME KHF B G K F:MKB L MH 'G KLHG FH EL

' LMK: M 9Z TQ '. GUSZQ MZP 1ZPQ [Z UZPQ QZPQZ Xe N [aST MZP[YZQ UZ [
8MYUX [ZUMZ UZ ]aMZ aY Te UO cTUOT SUbQ NU T [ GUSZQ YM UOQ MZP 1ZPQ [Z Y[PQX
2[ T QQY ]aU Q PURRQ QZ Y[ Q MZP[YZQ [ XQ MZP[YZQ PQZ Q aO a Q [ M Q

aO a Q YQMZ kQXP [ Z[ 8[cQbQ TQ UQ NQ cQQZ TQ c[ YMe aZ PQQ

W

BME FHE AH LDB K:F KL :IIKHQBF:MBHG ?HK BLMKB MBHG I G GM LMH A:LMB B?? K GMB:E
J :MBHGL

' LMK: M 9Z TU MXW cQ cUXX T[c TQ O[ZbQ SQZOQ M Q UZ TQ CY[XaOT[c WU ; MYQ
M [dUYM U[Z R[ TQ [Xa U[Z [R TQ PU UNa U[Z PQ QZPQZ C 5 P UbQZ Ne 2 [cZUMZ Y[ U[Z [
R MO U[ZMX 2 [cZUMZ Y[ U[Z

G
G

G

G



o W

BME Q: M HGMKHEE: BEBMR ?HK : K TG LMH A:LMB : J :MBHG

' LMK: M 1 cUPQXe a QP [OTM UO cMbQ Q]aM U[Z U TQ OXM UOMX cMbQ Q]aM U[Z Q a NQP Ne M
Q Y [R 9 g UZ QS MX GQ T[c TM TU Q]aM U[Z U Z[ QdMO Xe O[Z [XXMNXQ QbQZ UR TQ O[Z [X

M Q QRRQO UbQ QbQ ecTQ Q UZ N[ T TQ P UR MZP TQ PURRa U[Z Q Y MZP MX [ [Z TQ N[aZPM e 9Z
[YQ QZ Q TU YQMZ TM [YQ WQe RQM a Q TM NQQZ USZ[ QP UZ TU Y[PQX DTQZ NM QP [Z M
[OTM UO Qc [Z XMc cQ [ [ Q M QkZQP [OTM UO cMbQ Q]aM U[Z 2e YQMZ [R M ZQc SX[NMX

3M XQYMZ Q UYM Q cQ Q MNXU T TQ QdMO O[Z [XXMNUXU e [R [a [OTM UO cMbQ Q]aM U[Z cU T
T QQ O[Z [X [ Q[bQ cQ SUbQ M Q aX MN[a TQ XMOW [R QdMO O[Z [XXMNUXU e cTUOT T[c TM
TQ MO U[Z [R T QQ O[Z [X U ZQOQ M e a MZMXe U UZPUOM Q TM M XQM R [Y TQ [UZ [R

bUQc [R O[Z [X TQ[ e TQ ZQc [OTM UO cMbQ Q]aM U[Z UZ [PaOQP UZ TU M Q U M Y[ Q
QM [ZMNXQ Y[PQX TMZ TM UZ TQ QdU UZS XU Q M a Q

s W

BME FIHKM:G L:FIEBG LMBF:MHK ?HK K:K GML H? : H B GL F E L

' LMK: M GQ O[Z aO TQ UY [ MZOQ MY XUZS Q UYM [ 9C UZ T[ [R M Q QbQZ QXM UZS [
TQ [ QUSQZbMXaQ [R :MO[NU QZ QYNXQ 6[ SQZQ MX OM Q cQ Q MNXU T M ZQc XM SQ PQbUM U[Z

UZOU XQ R[ TQ [ QUSQZbMXaQ MZP TQZ cQ [N MUZ TQ X[SM U TYUOMX QRkOUQZOe [R TQ 9C
QMZcTUXQ R[ TQ bQ e QO MZSaXM OM Q cQ T[c TQ [ZS QRkOUQZOe [R TQ 9C MZP MX [ [bQ

TM TQ 9C O[ZbQ SQ [ TQ [ UYMX Q UYM [ cU T Q QO [ TQ [ MX bM UM U[Z PU MZOQ

W

BME H B :K MA BG K F GML H? 'BKR IKH LL

' LMK: M DTQ 1U e [OQ U M QMX bMXaQP MZP[Y [OQ cT[ Q kZU Q PUYQZ U[ZMX PU UNa U[Z U
PQ Q YUZQP Ne M 6 QPT[XY PQ Q YUZMZ cU T 1U e WQ ZQX 9 cM k UZ [PaOQP Ne MThRQ MZP
C [TZ UZ TQ aPe [R [XeZaOXQM S [c T Y[PQX Y[ Q TMZ ( eQM MS[ MZP TM NQO[YQ M OQZ MX
[NVQO UZ TQ ; J aZUbQ MXU e OXM DTQ Q TM NQQZ [YQ UZ QZ UbQ Q QM OT MO UbU UQ M [aZP TQ
1U e [OQ [YQ [R cTUOT TM US[ [a Xe [bQP U QdU QZOQ UYQ O[ QXM U[Z MZP O[Z UZaU e
MZP Y[ Q UZ Q Q UZSXe [N MUZQP TQ Y[PaXa [R O[Z UZaU e 3[Y M QP [ cQXX aPUQP 2 [cZUMZ
Y[ U[Z 2 [cZUMZ N UPSQ MZP QbQZ Z QUZ EXQZNQOW [OQ Q 1U e [OQ MZP U Qd QZ U[Z
U Q 1U e XUZQ QZ QYNXQ M Q ZQc [ U U c[ TcTUXQ Ra TQ Q QM OT 9Z TU MXW 9 TMXX N UQle
QbUQc [YQ QYM WMNXQ Q aX UZ TU kQXP cU T R[Oa [Z TQ UZO QYQZ [R 1U e MY XQ M T Z[

PQ MUXQP [[R M Q SUbQZ

β

β



h s W

BME 'G KLHG FH E :G BGTGBM BF GLBHG:E ARI K

' LMK: M DTQ OXM UOMX 1ZPQ [Z Y[PQX U MO aMXXe M MZP[Y COT hPUZSQ [ Q M [ [Z TQ
PUYQZ U[ZMX UZ QSQ XM UOQ cTUOT XMe MZ UY [ MZ [XQ UZ TQ Te UO [R O[ZPQZ QP YM Q
MZP PU [ PQ QP e QY 9Z TU MXW cQ k UZ [PaOQ MZ UZkZU Q S M T cTUOT cQ OMXX TQ UZkZU Q
PUYQZ U[ZMX Te Q OaNQ 9 8 DTQZ cQ UZ [PaOQ MZ 9 8 bQ U[Z [R TQ OXM UOMX 1ZPQ [Z
Y[PQX ZMYQXe M MZP[Y COT hPUZSQ [ Q M [ [Z TQ 9 8 1Y[ZS [ TQ cQ T[c TQ Q S[PUOU e
[R TQ Y[PQX MZP TQ QdU QZOQ [R U PQZ U e [R M Q YQM a Q

i W

BME 2H :E A:K GB KL:EBMR H? MM:EB (HKH BG GL F E

' LMK: M a MXUN 2[ [PUZ QZ QYNXQ U PQkZQP Ne TQ V[UZ [NMNUXU e PQZ U e RaZO U[Z

9 U [ [ QP Ne Te UOU a MXUN M M [e Y[PQX [R ]aMZ aY MZ [ MZP TM QXM U[Z [
MZP[Y YM Ud TQ[ e 2QOMa Q [R U UY XUOU e MZP U Z[Z UbUMX TM P QPSQ XUYU a MXUN

2[ [PUZ QZ QYNXQ NQO[YQ TQ M OTQ e Q [R NU[ T[S[ZMX QZ QYNXQ 2[ [PUZ aPUQP TU Y[PQX
UZ TQ OM Q MZP R[aZP U XUYU UZS PU UNa U[Z M [aZP TQ TM P QPSQ GQ T[c TM R[
M XM SQ OXM [R a MXUN 2[ [PUZ QZ QYNXQ TM TQ MYQ XUYU UZS PU UNa U[Z TM U TQ Y[PQX
TM M aZUbQ MX [ Q e a M [MOT U Ne TQ M eY [YM UO MZMXe U [R M WUZP [R bQO [ bMXaQP
BUQYMZZ 8UXNQ [NXQY

y W

BME B?? LBHG IKH LL LSHG :LL KLM BGSLI:

' LMK: M 2e a UZSj TQ UZ UZ UO PQ UbM UbQjMZP QRQ QZOQ [NMNUXU e YQM a Q [Z TQ GM Q QUZ
MOQ MZ R[ YQP R [Y TQ MZSQZ MOQ cQ O[Z aO M OXM [R O[Z Q bM UbQ ]aM U QSaXM X[OMX
U UOTXQ R[ Y [Z TQ GM Q QUZ MOQ 9Z M UOaXM TQ E e Q U UOTXQ R[ Y [Z TQ

GM Q QUZ MOQ M U kQ TQ X[S C[N[XQb UZQ]aMXU e TQ M [OUM QP E QYUS [a U O[Y MO
MZP TQ TQM WQ ZQX TM M ZUOQ a Q N[aZP j

d
Zd

∏
1≤i< j≤n

(xi − xj)(xθ
i − xθ

j )
n

∏
i=1

e−nV(xi) .

V(x) = x 0
V

L2



q s W

BME G A EH :E EBFBM MA HK F ?HK K:G HF HG M:G FH EL BMA EHG K:G C FIL

' LMK: M GQ Q MNXU T TQ ]aQZOTQP X[OMX XUYU TQ[ QY R[ MZP[Y cMXW MY[ZS M U[ZM e
Q S[PUO MZP[Y O[ZPaO MZOQ TM Q YU VaY [R M NU M e XQZS T DTQ [[R U NM QP [Z TQ
cQMW M MN[XUO 8M ZMOW UZQ]aMXU UQ MZP [Z PUMS[ZMX TQM WQ ZQX Q UYM Q R[ X[ZS MZSQ

MZP[Y cMXW [Z SQZQ MX Q S[PUO QZbU [ZYQZ

vhW

BME GMKHIR ?HKF E: :G BLIE: F GM HG QBMR ?HK 2:IE: B:G HG :LL KLM BG LI: L H K
B F:GGB:G F:GB?HE L

' LMK: M 9Z TU MXW cQ [bQ TQ QZ [ e Y[Z[ [ZUOU e R[ YaXM R[ M XMOUMZ MX[ZS TQ
SQ[PQ UO l[c [Z TQ GM Q QUZ MOQ [bQ PUYQZ U[ZMX O[Y MO BUQYMZZUMZ YMZUR[XP
cTQ Q [ Q[bQ cQ aPe TQ SQZQ MXUfQP PU XMOQYQZ O[ZbQdU e R[ Z[ZXUZQM
Y[NUXU e O[Z UZaU e Q]aM U[Z cU T M XMOUMZ [Z GM Q QUZ MOQ [bQ BUQYMZZUMZ YMZUR[XP

W u Z

BME :GMBM:MB IKHI: :MBHG H? A:HL ?HK BL H L HKM Q FH E HG MA AHE LI:

' LMK: M GQ PQ UbQ TQ ]aMZ U M UbQ Q UYM Q [R [ MSM U[Z [R OTM[ R[ TQ XM SQ UZ Q MO UZS
M UOXQ e QY UZ Q Y [R TQ QXM UbQ QZ [ e NQ cQQZ TQ V[UZ XMc [R TQ M UOXQ MZP TQ

QZ [ UfQP XMc [R TQ YQMZ kQXP 5 GQ Q [XbQ TU [NXQY R[ TQ k UYQ R[ TQ bU O[a
b[ Qd Y[PQX TM M [dUYM UZS ( MbUQ C [WQ Q]aM U[Z UZ TQ b[ UOU e R[ YaXM U[Z [Z TQ
cT[XQ MOQ GQ [N MUZ M WQe [[X TQ U IMa e Q Q UYM Q MZP 8MYUX [Z e Q TQM WQ ZQX
Q UYM Q R[ ( MbUQ C [WQ [Z TQ cT[XQ MOQ DTU U M V[UZ c[ W cU T HaMZ aU 6QZS R [Y

QWUZS EZUbQ U e

W

BME :D 2 R -KHFH  L BLHI KBF MKB BG J :EBMR

' LMK: M 9Z TU MXW cQ cUXX UZ [PaOQ M cQMW be 7 [Y[b U [ Q UYQ UO UZQ]aMXU e R[ TQ
PURRa U[Z [ Q M [ [ Q[bQ cQ MX [ Q QZ [YQ O[ZZQO U[Z NQ cQQZ cQMW be 7 [Y[b 
U [ Q UYQ UO UZQ]aMXU UQ MZP [ TQ RaZO U[ZMX UZQ]aMXU UQ

p

W p
Lq n

1/p + 1/q = 1
p



k W

BME ( ED GB KL:EBMR :G J :GM F GBJ K H B BMR H? K:G HF :G F:MKB L

' LMK: M 3[Z UPQ M SQZQ MX OXM [R MZP[Y NMZP YM UOQ [Z TQ PUYQZ U[ZMX XM UOQ [R
XUZQM UfQ DTQ QZ UQ [R M Q UZPQ QZPQZ OQZ Q QP O[Y XQd 7Ma UMZ MZP[Y bM UMNXQ cU T
bM UMZOQ cTUOT TMbQ M NMZPQP [kXQ [ TM U ZQSXUSUNXQ UR QdOQQP TQ NMZP
cUP T 9Z PUYQZ U[Z M aYUZS TM R[ M YMXX O[Z MZ cQ [bQ TQ
PQX[OMXUfM U[Z MZP ]aMZ aY aZU]aQ Q S[PUOU e AE5 [R TQ NaXW QUSQZbQO [ [R 6a TQ Y[ Q
cQ [bQ TQ NaXW aZUbQ MXU e [R aZPQ TQ O[ZPU U[Z 9Z TQ MXW 9 cUXX PU Oa M
ZQc UPQM R[ TQ [[R [R TQ NaXW aZUbQ MXU e T [aST AE5 cTUOT bQ UkQ TQ O[ZVQO a QP
O[ZZQO U[Z NQ cQQZ AE5 MZP NaXW aZUbQ MXU e DTQ [[R [R AE5 U NM QP [Z M X[OMX XMc R[ TQ
7 QQZ RaZO U[Z [R MZP M TUST [ PQ Qd MZ U[Z PQbQX[ QP QOQZ Xe 2M QP [Z :[UZ c[ W cU T
Ha IMa MZP IUZ

p f lrW

BME H :K L J :GMBM:MB MA HK FL ARIH H K B BMR :G ? G MBHG:E BG J :EBMR

' LMK: M 2[X fYMZZ 8 TQ[ QY M Q TM TQ QZ [ e U Y[Z[ [ZQ MX[ZS TQ Qb[Xa U[Z [R TQ
2[X fYMZZ Q]aM U[Z 9 U UZ Q Q UZS [ [N MUZ ]aMZ U M UbQ bQ U[Z [R TQ 8 TQ[ QY R[ WUZQ UO
Y[PQX UZ [ TQ c[ P [ [N MUZ Qd XUOU O[ZbQ SQZOQ [ Q]aUXUN UaY UZ TQ QZ Q [R QZ [ e ZQ
[R TQ Y[ RMY[a Q aX UZ TU PU QO U[Z U TQ X[SM U TYUO C[N[XQb UZQ]aMXU e R[ TQ 7Ma UMZ
PU UNa U[Z cTUOT UY XUQ Qd [ZQZ UMX PQOMe UZ QZ [ e R[ TQ Z QUZ ETXQZNQOW [OQ cU T
MZ [ UYMX M Q [R O[ZbQ SQZOQ 9Z TU MXW cQ cUXX O[Z UPQ SQZQ MXUfM U[Z [R TU YQ T[P[X[Se
[ TQ MZSQbUZ PURRa U[Z MZP TQ MZPMa Q]aM U[Z 6[ TQ MZSQbUZ PURRa U[Z cQ cUXX Q QZ

FUXXMZU QZ [ UO Te [O[Q OUbU e TQ[ QY MZP [a UY [bQYQZ 6[ TQ MZPMa Q]aM U[Z cQ cUXX
Q QZ M XUZQM RaZO U[ZMX UZQ]aMXU e QXM UZS TQ QZ [ e MZP TQ QZ [ e [PaO U[Z RaZO U[ZMX

p jxmW

BME A MAK BF GLBHG:E LMH A:LMB :DA:KH LRLM F

' LMK: M DTU MXW O[ZOQ Z TQ T QQ PUYQZ U[ZMX [OTM UO JMWTM [b e QY UZ TQ QZQ Se
MOQ cTQ Q TQ COT [QPUZSQ Q]aM U[Z U P UbQZ Ne XUZQM YaX U XUOM UbQ Z[U Q MZP TQ cMbQ

Q]aM U[Z U P UbQZ Ne MPPU UbQ Z[U Q GQ cUXX T[c TQ cQXX [ QPZQ [R TQ e QY NQX[c TQ
S [aZP M Q 6a TQ Y[ Q cQ cUXX MX [ Q QZ M Z[U Q QSaXM UfM U[Z Q aX cTUOT M Q TM
kZU Q UYQ NX[ca NQR[ Q MZe SUbQZ UYQ OMZ NQ QbQZ QP cU T TUST [NMNUXU e Ne MPPUZS

aRkOUQZ Xe XM SQ Z[Z O[Z Q bM UbQ Z[U Q

H d
L H
sxy sxy |x − y |

W d ≥ 7 W ⩾ Lδ δ > 0
H

H W ≫ L95/(d+95)

H T



p blW

BME L BMA L I K KBMB :E BLMKB MBHG:E KB?ML

' LMK: M Q 9Z TU M Q cQ UZbQ USM Q TQ R[XX[cUZS [OTM UO PURRQ QZ UMX Q]aM U[Z
C 5 UZ P UbQZ Ne 2 [cZUMZ Y[ U[Z

cTQ Q NQX[ZS [ TQ MOQ cU T MZP cTUOT U M PU UNa U[Z
bMXaQP MZP PUbQ SQZOQ R QQ bQO [ kQXP 9Z TQ aNO U UOMX OM Q cQ Q MNXU T TQ
QdU QZOQ MZP aZU]aQZQ [R M cQMW [Xa U[Z [ TQ UZ QS MX Q]aM U[Z

8Q Q Q Q QZ TQ Y[XXUReUZS M [dUYM U[Z MZP TQ XUYU U MWQZ UZ TQ QZ Q
9Z TQ a Q O U UOMX OM Q UR TQ UZU UMX PU UNa U[Z TM MZ PQZ U e cQ

T[c TQ QdU QZOQ [R cQMW [Xa U[Z M cQXX M TQ M [OUM QP M W[b [OQ Q 6a TQ Y[ Q UR U
U MPPU U[ZMXXe M aYQP TM cTQ Q MZP U M
N[aZPQP MZ U eYYQ UO YM Ud bMXaQP RaZO U[Z cQ MX [ Q MNXU T TQ O[ZbQ SQZOQ [R Y[XXUReUZS
M [dUYM U[Z [Xa U[Z cU T[a TQ ZQQP [ aN MO M aN Q]aQZOQ

i s W

BME 2:K L I:K: E L:FIE H :KB:G F:MKB L CHBGM )2 ?HK EBG :K LI MK:E LM:MBLMB L :G BML
:IIEB :MBHGL

' LMK: M DTU M Q aPUQ M S [a [R O[ QXM QP Q M MNXQ MY XQ O[bM UMZOQ YM UOQ [R TQ
R[ Y

cTUOT TM Q M XM QZ MZP[Y YM Ud Na TMbQ PU UZO M UMX QY XQ O[bM UMZOQ aO a Q
DTQ QZ UQ [R TQ MZP[Y YM Ud OMZ NQ QU TQ UZPQ QZPQZ MZP UPQZ UOMXXe PU UNa QP

[ QXXU UOMXXe O[ QXM QP MO [ [c 1 V[UZ OQZ MX XUYU TQ[ QY R[ XUZQM QO MX M U UO [R
aOT O[bM UMZOQ YM UOQ U Q MNXU TQP UZ TUST PUYQZ U[ZMX R MYQc[ W

2e a UXUfUZS TU SQZQ MX Q aX cQ Qd QZP c[ OXM UOMX XUWQXUT[[P M U[ Q [ TUST PUYQZ U[ZMX
U aM U[Z UZOXaPUZS TQ USZUkOMZOQ Q UZ M YaX UbM UM Q XUZQM QS Q U[Z MZP TQ Q R[ TQ

Q]aMXU e [R QbQ MX O[bM UMZOQ YM UOQ

d ≥ 2
ℝd

dXt = b(t, Xt)dt + 2dWt,
b -q

T Hα
p α ∈ [−1,0] p, q ∈ [2,∞)

d
p

+ 2
q

< 1 + α

Xt = X0 + lim
n→∞ ∫

t

0
bn(s, Xs)ds + 2Wt .

bn := b * ϕn L2

1 + α ≤ d
p

+ 2
q

< 2 + α L2

b = b1 + b2 + div a b1 ∈ -∞
T B−1

∞,2 b2 ∈ -2
T L2 a

{n−1ΓnxnBntBT
nt xT

n ΓT
n , t = 1,…, R}

xn
{Γn, Bnt}



blW

BME 2:K EBFBM :G QI:GLBHG H? MA H L K : E L ?HK EBG :K LB F: FH E

' LMK: M 9Z TU MXW cQ MXW MN[a TQ XM SQ [NXQY R[ TQ GUOW QZ[ YMXUfQP XUZQM USYM
Y[PQX U Q O[Y [ZQZ Y[PQX UZ c[ M UMX PUYQZ U[Z a UZS [OTM UO ]aMZ UfM U[Z
YQ T[P MZP e [Z COTcUZSQ Q]aM U[Z GQ UPQZ URe TQ XM SQ XUYU UZS XMc [R M O[XXQO U[Z [R
GUOW QZ[ YMXUfQP UZbM UMZ [N Q bMNXQ 9Z M UOaXM aZPQ M aU MNXQ OMXUZS TQ
]aMP M UO [N Q bMNXQ O[ZbQ SQ UZ TQ XM SQ XUYU [ M YQMZ fQ [ UZSaXM 7Ma UMZ kQXP
cU T MZ Qd XUOU O[bM UMZOQ0 MZP TQ [N Q bMNXQ cTUOT M Q QZ[ YMXUfQP [cQ [R [ PQ
O[ZbQ SQ UZ TQ XM SQ XUYU [ aU MNXe QZ[ YMXUfQP T [cQ [R

6a TQ Y[ Q cQ PQ UbQ TQ Qd MZ U[Z R[ TQ [UZ RaZO U[Z [R TQ ]aMP M UO [N Q bMNXQ
Ne QY X[eUZS M S M T Q Q QZ M U[Z MZP OM QRaXXe MZMXefUZS TQ [ PQ [R QMOT S M T R [Y e [Z
COTcUZSQ Q]aM U[Z 6UZMXXe cQ [N MUZ TQ ZQd [ PQ M U[ZM e PeZMYUO

N 1/N O(N )
N

N Φ4

N
O(N )

N 0
2n

N n 0
1/N k


