FEARSE (ERIMERE, 2019/11 FERFIAFITEKRE

Sy
VAREGRIAEST YA
AL BRI
T WX EEE
(—)iL
(=)
(Z)Ef
. TR R
(—) A%
(=) g2
(= )I%Eﬁi%ﬁfﬁ
R AAH S AN S 2L
2. MGk
3R ML R
4. RS EE R
5. F A R
o FEEARSWE VI
BE. #HUAE L
(—) —iREE
(=) Pt Fe A B R R
(=) B IRt st G ol
B, &%

)

FRAYE, 55,1946 £ 8 A 22 HAEFAE# A HZ B WK, 1961 4 12
HAInAFEHH, 1985 4 6 A 21 HINAHE 25 1965 S8 5 ANJL R



Ik, 1977 4F AT BIM, 1985 4F & FAb B K #4%. 1990 F4 o+
A S, 1990 FHVF N E KA/ R ETTERHFE LK. 40T 2003
FEFN 2009 HE 2% S rh R B AR = (AR N R B T E R BB
et 2012 fE 4k K EE S E E Fellow. 2019 4F 11 AAEERT-I1 75
PN A =TI

Ll #zt

W55 LK BENLES: B 58 XA
Zh:

(1) 1959-1965, &gk H2—rh, m EEb.

(2) 19651969, JbHIHTE K52 R (S HEE R 220 ) BBk, 1966 F4]
Bk —2%.

(3) 1978.10-1980.3, Jb 3T i K 2250 % R Ak, $R AT — 4 Elb.

(4) Wi 1982 4F 5 H 24 H 3RAG ST R B A~ 2 7 (R 25 3k b
WA ST S B, S MR,
AL ARG R AR FE (1980 4 3 H il ).
W R AR E R,
2207 1983 4F 11 A 17 HIRILH0T R H 2= 8 A 240
AR By R ] R B b A A M — M T I AT
e PR R AR R

FEZR:

(1) 1970-1972, JLHITTE K.

(2) 1972.5-1974.8. JE St BHIT e (I oz M K) B o, B0
(3) 1974.9-1978.9. JE 5t FH il e £ R UM, PHli(1977).
(4) 1980.3-1985.6. JbHLIMTE K807 &, YHI.

(5) 1981.12-1983.3. [ Colorado K, Vi in] 3.

(6) 1986.10-1987.9. FE[E Edinburgh K2, iFAMJF 7t .
(7) 1985.7— AL 5K E ¥ &R, #%.

(8) 2003.11- H R} Re e 1.

(9) 2009.8-2014.7 B [E Swansea K% SR & H#%.
(10) 2009.10.20 A J& H B 2R B (TWAS) B .
(11) 2012.9.18- Fellow of AMS.



(12) 2019.11 Y75 KRB0 Fe e B 1.

Z. FER 55k

1) 1980-1982 HEM ARSIt F o H EH .
2)  1983-1989 MEF STt HHT = F T AT
3)  1989-1990 MEZ Gt it #hl % £ AT.
4) 1985 Jb MR AR IRFR B AE VPR 2 1t
5)  1989-1992, AL 5T KE % R P ARZ: Bl o222 AR EAF, 324F:(1992-1994).
6) 1987 {#[H Zentralblatt fur Mathematik Z%E&iFie .
7)  1982— ZE[E Mathematical Reviews 2 EPFiE .
8) 1986 (AbFIMRIAEF A1) dmZ.
9)  1988-2008 (HZ=2EH) .
10)  1989- (M HMER ST . 9% (1999-2002). 4 (2015
2022).
11) 1989 “RycHeEm H” (BUACH ) .
12) 1995~ (RS EEHT) W&,
13) 1996 (ARIEFRE) W%
14)  1999- (BUFWHR) .
15)  2002-2010 {Far East Journal of Mathematical Sciences) 4mZs.
16)  2005-2011 (kg ) @3 4.
17)  2006-2023 {Frontiers of Mathematics in China) &l 3 4.
18)  2006-2012 {Sankhya(The Indian Journal of Statistics)) 7%z (EF

E3E S

19901998 i [E MR G it 2 55 B

1991-1995 H K BZFHLZE R — JmF R KA.
1995-2003 H B £ 25 %5 3.

1995-2000 E X BHZH 5 1R FERRE F AT
1995-2018 L3Il R AR 223 bl o

1995-1999 LI KA TEFE AT R .

1995-1997 Jbut IR E s 58U 2 a W s K.
1996-2000 bt M 25 23 Ot

1996 1 E R} 22 P R MEE R L EAR T R ST R

N NN
N = O O

NN NN
S O = W
—_ — Y N N T

[\]
-3



ol WWw W W W W W W W Ww NN

8) 1996- mEFR MFMAEMEANA TR T FREASRR.
9)  1997-2006 [ 55 R A 2 R4 50U . TuJm A BT RUA

0)  1997-2000 At 5T RHT 78 A= B e .

1) 2000-2018 LUK ARZE e FAT.

2)  2002-2004 AbHUITRBEHLE S O FAR

3)  2002-2006 *EMER G HE K

4) 2004 25 DU T mEee R oo ARG N LR B

5)  2006-2012 H [E B} B A 130 14 Jm W B R REER
6) 20062008 HEF} A B 2 AR A AR AR R 5

7)  2006-2007 PESGH EREI 2K

8) 2015 {Annals of Applied Mathematics) 423

9)  2016-2019 H EFR}FE AP 16 JmE SR A SRR

0) WHEBERS Y, PESENE S SNEEBE R R
1) 2019 4F 11 AARILIRIME R ZH0F 0t 7 b b .

A. REIFR

1) 1980 4 7 H R F & B KR R 2 — SR (5 RIRE A1),

2) 1984 AL HUIM R et TAE & — 5%

3) 1985 4 1 HIRE R ALF A HOR D 3 — 540 (5 @5 5 4F).

4) 1986 FAF 7T T & “Bhid F2 567 R G0 3R [H K 2 R e

5) 1988 4 9 AIRE HRHE RESH FHIMK — ST 73 4

6) 1989 4F 11 HIRE M &5 RN F B R K—E X BN FH (5
P XTI A E).

7) 1990 4 1 H#ITF N E K G A R H OBk o K

8) 1991 4 1 H WL VT Hh 5% Hi Bk iy v [ - 2 o 3R A5

9) 1996 F 8 AR ERHEEE AN N FHEFRE L.

10) 1999 4 1 HIRHH HREHEAR ML —EFX (5 ERAWEE).

11) 1999 4F 12 H 3k E K B3 AR =52 (5 £ R E1F).

12) 2000 “F 5 H#EpF At 5t i Sk TR

13) 2004 FHEVER B ZKBHEES 973 THRIZEHEA N7,

14) 2006 B4 (1) BT A SRS AL 50 7 B0 U AR AR 5 . E
— 55 Bl AR AN 4 [ L — 55 B AR



15) 2006 43K “55 = i b B R TR 75 2 R 50 2.

16) 2009 A= 3R] T R 45 “Rb 2 S HOR DL

17) 2017 SF3K <3 — Ja b H R 5 BHE 1 S0k TH RN L 18 30 2
18) 2019 43R #IT B FE”.

T. X 5EE
(). AR (LA R )

[1] AN TE DK (3H0) B 2% A T 5 DR 2 D0 a2 ) et ) e D0 s, 5 B i e (4 5
PN R) 224 (1977)3, 117-134.

2] KT M SR — sl Ab Rk (1979)1, 45-46.

[3] #*ﬁ%ﬁﬁﬁﬁmd\ﬁﬁ# JEBTIH K 224 (1979)3, 66-73.

(4] R RO BRI LIV, A6 HTITR 524 (1979)4, 1-6.

[5] 3%%&% MO IT (S IRIE & 1), BRIERH A 5 TR PR (R KV ERIE 7

B 2E i), 1979 41 3, 1-6.

6] A% Q IREKETH T (SERESE), RiER 5 TRk (R
KD 2B 224k ), 1979 4F4 B, 9-20.

7) W Q IREMAFAEAEN (S EREE . WHEESE), KRTWREL
(B (=) [1)), 1979.

(8] Al AR KOS R (5 BEIRSE  VERE A 1E), KRE T 05L& 2([48]], 1979.

9] BRI RSB E it (SEIREEE), &30 R THHEE & [[48]], 1979.
HH L SRR L 4y il R 3 T (R AEIE R ) 25(1980)20, 913-916; 25(1980)10,
807-811.

[10] —28 Q IREMA HME(SERIESE), bRl R7#HR(1980)3/4, 1-
12,

[11] b2 8] A (0 v 3 D R m] SR AR, 2025 1111(1980)3/4, 437-452.

[12] 55400 JiZ R B 400 T 100 22 (55T 0 A 1R ), e iR FI2(1981)1, 47-
59.

[13] B & R HAEWERT Q SEREMIE WM H (SEEEE), b
IR 2= 4 (1981)4, 1-14.

[14] MEZARHIET R (S5 F M a1E), BARRIHEE, BlERH RH,
1981.

[15] ARRAHA S Q 2, HaF#H25(1982)2, 136-166.



[16] Potentiality and reversibility for general speed functions(I)(with S.J.
Yan&W. D. Ding), Chin. Ann. of Math.3(1982)5, 571-586.

[17] —(II),(—), Compact spaces, Chin. Ann. of Math.3(1982)6, 705-720.

[18] ¢ MR MME—PEAEN (5N A 1E), M2 BHEIEHR 26(1981)11
(1 3CHR), 702; 27(1982)2 (FEICAR), 235. H ERIE 12A(1982)4(H 3¢
hi), 298-308; (1983)1 26A (FE3ChR)1, 11-24.

[19] ¢ RSB H ¢ T, AL IH K80 FA4 K SCik g, 1982, 165-169.

[20] Ap-invariant measures(5D.W. Stroock & 1E), Lecture Notes in Math.,
Séminaire de Probabilités, XVII, 986(1983), 205-220.

21] HL R sE A B H LR (5™ L E1F), Br a4k, 4(1983)3
(FSTRR), 407-418; 4(1984)1 (¥£32), 13-26.

22] EEEIEAR S, LUKk (1984)4, 3-10.

[23] Infinite dimensional reaction diffusion processes, Acta Mathematica
Sinica, New Series 1(1985)3, 261-273.

[24] Multidimensional Q-processes (with S. J. Yan), Chin. Ann. Math.
7B(1986)1, 90-110.

[25] Couplings of jump processes, Acta Mathematica Sinica, New Series
2(1986)2, 123-136.

[26] Existence theorems for interacting particle systems with noncompact
state spaces, Sci. Sinica 16A(1986)8(H 3Chix), 785-792; 30A(1987)2( %
HR), 148-156.

[27] WERAZ MU AFAETEREL RS oA B Rl e, B 5K 5431 (1986)4, 6-9.

28] MERIe R — L RthE, FEKE S 50 HEFERGEIRE, v
FI11(1986)1, 104-117.

[29] Stationary distribution of infinite particle system with noncompact
state spaces, Acta Mathematica Scientia 9(1989)1, 7-19.

[30] Coupling methods for multidimensional diffusion processes (with S.F.

Li), Ann. Prob.17(1989) 1, 151-177.

[31] Probability metrics and coupling methods, Pitman Research Notes
in Mathematics,Vol. 200, 1989,55-72.

[32] AL, B 2 18(1989)3, 294-322.



[33] Ergodic theorems for reaction diffusion processes, ##%: £} iH i
34(1981)18 (F3CHR), 1434-1435; 35(1982)15 (HE3ChR), 1316-1317.
J. Statis. Phys.(4230)58(1990)5/6, 939-966.

[34] Large deviations for Markov chains (with Y.G. Lu), Acta Mathemat-
ica Sicentia 10(1990)2, 217-222.

[35] On evaluating the rate function of large deviations for jump processes
(with Y.G. Lu), Acta Math. Sinica, New Series, 6(1990)3, 206-219.

136] Holder BUANEEL( 1), #2i@Hk, (1990)3, 41-44; (TF)(1990)4, 37-39.

[37] Uniqueness of reaction diffusion processes, £t2#iBHk 35(1990)17(H
SCHR), 1290-1293; 36(1991)12(Z CHR), 969-973.

[38] Dirichlet forms and symmetrizable jump processes, £5#Z= 1| 6 (1991) 1,
83-103.

[39] On three classical problems for Markov chains with continuous time
parameters, J. Applied Probab. 28(1991)2, 305-320.

[40] On coupling of jump processes, Chin. Ann. Math. 12(B)(1991)4,
385-399.

[41] Applications of Malliavin calculus to stochastic differential equations
with time-dependent coefficients(5 &l 4R 51E), Acta Appl. Math.
Sin. 7(1991)3, 193-216.

[42] Exponential L*-convergence and L?-spectral gap for Markov process-
es, Acta Math. Sinica, New Series 7(1991)1, 19-37.

[43] Comparison theorems for Green functions of Markov chains, Chin.
Ann. Math. 12(B) (1991)3, 237-242.

[44] Jump processes and particle systems(-5 ™ L5 1E), in “Probability
Theory and its Applications in China”, edited by S.J. Yan, C.C. Yang
and J.G. Wang, Providence, AMS.118 (1991), 23-57.

[45] Stochastic processes from Yang-Mills lattice field, in “Prob. and
stat. (Tianjin, 1988/1989), Nankai Ser. Pure Appl. Math. Theoret.
Phys.”, Z.P.Jiang, S.J.Yan, P.Cheng & R.Wu (Eds.), 12-22, World
Sci. Publ., 1992.

[46] Continuum limit for reaction diffusion processes with several species
(S5 J1°F G 1E), in “Prob. and stat. (Tianjin, 1988/1989),



Nankai Ser. Pure Appl. Math. Theoret. Phys.”, Z.P.Jiang, S.J.Yan,
P.Cheng & R.Wu(Eds.), 23-31, World Sci. Publ., 1992.
[47] Diffusion processes from Yang-Mills lattice field (5 XM & 1), 1992,
collected in book [[3]].
48] A TF AL AN (T), B MRS E 8(1992)3, 289-294.
[49] B A BENUE AL (), MM E S T8 E 8(1992)4, 374-377.
[50] On order-preservation and positive correlations for multidimensional
diffusion processes(5 £ R & 1E), Prob. Th. Rel. Fields 95(1993)3,
421-428.

[51] Application of coupling method to the first eigenvalue on mani-
fold(55 E MG 1E), % HARBF AR 4(1994) 2 (FF3ChR); 245-
246; 5(1995) 2 (JEILHR), 227-229. Sci. Sin.(A), 23(1993)11 (Chinese
Edition), 1130-1140; 37(1994)1 (English Edition), 1-14.

[52] Ergodicity of reversible reaction-diffusion processes(5 T 7 8. fLA&R
A 1E), Acta Math. Sin. New Ser. 10(1994)1, 99-112.

[53] Stochastic model of economic optimization(52* 5 &1F), J. Beijing
Normal Univ. 30(1994)2, 185-194.

[54] Optimal Markovian couplings and applications, Acta Math. Sin.
New Ser. 10(1994)3, 260-275.

[55] Optimal couplings and application to Riemannian geometry, Prob.
Theory and Math. Stat., Vol.1, Eds. B. Grigelionis et al, 1994
VPS/TEV, 121-142.

[56] On the optimality in general sense for odd-block search (5 ¥ FH 45
E), Acta Math. Appl. Sin. 11(1995)4, 389-404.

[57] On the ergodic region of Schlogl’s model, in Proceedings of Inter-
national Conference on Dirichlet Forms and Stochastic Processes,
Edited by Z.M. Ma, M. Rockner and J.A. Yan, Walter de Gruyter
Publishers, 1995, 87-102.

[58] Estimation of the first eigenvalue of second order elliptic opera-
tors (45 £ M A1E), J. Funct. Anal. 131(1995)2, 345-363.

[59] A comment on the book “Continuous-Time Markov Chains” by W.
J. Anderson, Chin. J. Appl. Prob. Stat. 12(1996)1, 55-59.



[60] Estimation of spectral gap for Markov chains, Acta Math. Sin. New
Series 12(1996)4, 337-360.

[61] The range of random walk on trees and related trapping problem(5
Fetfid . SR A1E), Acta Math. Appl. Sin. 13(1997)1, 1-16.

[62] Estimates of logarithmic Sobolev constant (5 T KW &1E), J. Funct.
Anal. 144(1997)2, 287-300.

[63] Estimation of spectral gap for elliptic operators (5 T AW & 1F),
Trans. Amer. Math. Soc. 349(1997)3, 1239-1267.

[64] General formula for lower bound of the first eigenvalue (45 X/
A1), Sci. Sin. 27(1997)1, 34-42 (Chinese Edition); 40(1997)4 ,
384-394 (English Edition)

[65] Coupling, spectral gap and related topics (I), Chin. Sci. Bulletin
42(1997)14, 1472-1477 (Chinese Edition); 42(1997)16, 13211327
(English Edition).

[66] Coupling, spectral gap and related topics (II), Chin. Sci. Bulletin
42(1997)15, 1585-1591 (Chinese Edition); 42(1997)17, 1409-1416
(English Edition).

[67] Coupling, spectral gap and related topics (I), Chin. Sci. Bul-
letin 42(1997)16, 1696-1703 (Chinese Edition); 42(1997)18, 1497—
1505 (English Edition).

[68] Reaction-diffusion processes, Chin. Sci. Bulletin 42(1997)23, 2465—
2474 (Chinese Edition); 43(1998)17, 1409-1421 (English Edition).

[69] Trilogy of couplings and general formulas for lower bound of spectral
gap, in “Probability Towards 20007, Edited by L. Accardi and C.
Heyde, Lecture Notes in Statis. 128, 123-136, Springer-Verlag, 1998.

[70] Estimate of exponential convergence rate in total variation by spec-
tral gap, Acta Math. Sin. Ser. (A) 41(1998)1, 1-6 (Chinese Edition);
14(1998)1, 9-16 (English Edition).

[71] Analytic proof of dual variational formula for the first eigenvalue
in dimension one, Sci. in China (A) 29(1999)4, 327-336 (Chinese
Edition); 42(1999)8 (English Edition), 805-815.

[72] Cheeger’s inequalities for general symmetric forms and existence cri-
teria for spectral gap (5 ERME1E), M2 Bloziifk 43(1998)14



10

(1 3ChR), 1475-1477; 43(1998)18 (¥ L), 1516-1519. A3: Ann.
Prob. 28(2000)1, 235-257.

[73] Single birth processes, Chin. Ann. of Math. 20B(1999)1, 77-82.

[74] Nash inequalities for general symmetric forms, Acta Math. Sin. Eng.
Ser. 15(1999)3, 353-370.

[75] Equivalence of exponential ergodicity and L2-exponential conver-
gence for Markov chains, Stoch. Proc. Appl. 87(2000)2, 281-297.

76] ERHEME AT B, (BEdERE ) 43(2000)5 (1 3ChR), 769-772;
16(2000)3 (English Edition), 361-368.

[77] Eigenvalues, inequalities and ergodic theory, Chin. Sci. Bulletin
44(1999)23 (HH3ChR), 2465-2470; 45(2000)9 (English Edition), 769
774.

[78] Eigenvalues, inequalities and ergodic theory (II), Advances in Math.
28(1999)6, 481-505.

[79] Logarithmic Sobolev inequality for symmetric forms, Sci. in China
(A) 30(2000)3, 203209 (1 3CHR); 43(2000)6 (English Edition), 601
608.

[80] The principle eigenvalue for jump processes, Acta Math. Sin. Eng.
Ser. 43(2000)5 (Chinese Ed.), 769-772; 16(2000)3 (English Ed.), 361
368.

[81] Explicit bounds of the first eigenvalue, Sci. China (A) 39(2000)9
(Chinese Edition), 769-776; 43(2000)10 (English Edition), 1051—
10509.

[82] Variational formulas and approximation theorems for the first eigen-
value, Sci. China (A) 31(2001)1 (H13CHk), 28-36; 44(2001)4 (English
Edition), 409-418.

[83] Explicit criteria for several types of ergodicity, Chin. J. Appl. Prob.
Stat. 17(2001)2, 1-8.

[84] Linear approximation of the first eigenvalue on compact manifolds
(with E. Scacciatelli and L. Yao), Sci. China (A) 31(2001)9 (Chinese
Edition), 807-816; 45(2002)4 (English Edition), 450-461.

[85] A new story of ergodic theory, in “Applied Probability”, 25-34, eds.
R. Chan et al., AMS/IP Studies in Advanced Mathematics, vol. 26,



11

2002.

[86] Variational formulas of Poincaré-type inequalities in Banach spaces
of functions on the line, Acta Math. Sin. Eng. Ser. 48(2005)2
(Chinese Edition), 209-220; 18(2002)3 (English Edition), 417-436.

[87] Ergodic Convergence Rates of Markov Processes — Eigenvalues, In-
equalities and Ergodic Theory, in Proceedings of “ICM 2002”, Vol.
11, 41-52, Higher Education Press, Beijing, 2002.

[88] Algebraic Convergence of Markov Chains (with Wang Y.Z.), Ann.
Appl. Prob. 13(2003)2, 604-627.

[89] Dual Variational Formulas for the First Dirichlet Eigenvalue on Half-
Line (with Y.H. Zhang and X.L. Zhao), Sci. China (A) 33(2003) 4
(Chinese Edition), 371-383; 46(2003)6 (English Edition), 847-861.

[90] Variational formulas of Poincaré-type inequalities for birth-death
processes, Acta Math. Sin. Eng. Ser. 19(2003)4, 625-644.

[91] Variational formulas and explicit bounds of Poincaré-type inequali-
ties for one-dimensional processes, IMS Lecture Notes — Monograph
Series, Volume 41, Probability, Statistics and their Applications: Pa-
pers in Honor of Rabi Bhattacharya, 2003, 81-96.

[92] Ten explicit criteria of one-dimensional processes, in “Proceedings
of the Conference on Stochastic Analysis on Large Scale Interact-
ing Systems”, Shonan Village Center, Hayama, Japan (July 17-26,
2002), Advanced Studies in Pure Mathematics, Mathematical Soci-
ety of Japan, 2004, 89-114.

[94] Stochastic models of economic optimization, in “Recent Develop-
memts in Stochastic Analysis and Related Topics—Proceedings of
the First Sino-German Conference on Stochastic Analysis (A Satel-
lite Conference of ICM 2002)”, eds: S. Albeverio, Z.M. Ma and M.
Roeckner, World Scientific, 2005, 112-124.

[95] Capacitary Criteria for Poincaré-type Inequalities, Potential Analysis
23(2005)4, 303-322.

[96] RIRME R 5 H AR T2 X, F2zdt @ 34(2005)6, 661-672.

[97] Exponential convergence rate in entropy, Front. Math. China 2007,
2(3), 329-358.



12

[98] Spectral gap and logarithmic Sobolev constant for continuous spin
systems, Acta Math. Sin. New Ser. 24(2008)5, 705-736.

[99] Speed of stability for birth-death processes, Front. Math. China 5:3
(2010), 379-515.

[100] General estimate of the first eigenvalue on manifolds, Front. Math.
China 2011, 6(6): 1025-1043.

[101] Basic Estimates of Stability Rate for One-dimensional Diffusions,
Chapter 6 in “Probability Approximations and Beyond”, 75-99. Lec-
ture Notes in Statistics 205, 2011/2012.

[102] Lower bounds of principal eigenvalue in dimension one, Front. Math.
China 7:4, 645-668, 2012.

[103] With L.D. Wang and Y.H. Zhang. Mixed principal eigenvalues in
dimension one, Front. Math. China 2013, 8(2): 317-343.

[104] Bilateral Hardy-type inequalities, Acta Math. Sin. Eng. Ser. 2013,
29:1, 1-32.

[105] With L.D. Wang and Y.H. Zhang. Mixed eigenvalues of discrete
p-Laplacian, Front. Math. China 2014, 9(6): 1261-1292.

[106] With L.D. Wang and Y.H. Zhang. Mixed eigenvalues of p-Laplacian,
Front. Math. China 2015, 10(2): 249-274.

[107] With X. Zhang. Isospectral operators, Communications in Mathe-
matics and Statistics 2014, 2(1):17-32.

[108] With Y.H. Zhang. Unified representation of formulas for single birth
processes, Front. Math. China 2014, 9(4): 761-796.

[109] Markov Processes and Related Topics, Front. Math. China 2014,
9(4): 715-716.

[110] The optimal constant in Hardy-type inequalities, Acta Math. Sin.,
Eng. Ser. 2015, 31(5): 731-754.

[111] Progress on Hardy-type inequalities, Chaper 7 in the book “Festschrift
Masatoshi Fukushima”, 131-142. Eds: Zhen-Qing Chen, Niels Jacob,
Masayoshi Takeda, Toshihiro Uemura, World Scientific 2015.

[112] Criteria for Discrete Spectrum of 1D Operators, Commun. Math.
Stat. 2014, 2(3): 279-3009.

[113] — =57 PAAN 1 1] 80 1 0 S o T, A B RF 2 2015, 45(5), 429-438.



13

[114] Practical Criterion for Uniqueness of ) -processes, Chinese Journal
of Applied Probability and Statistics 2015, 31(2): 213-224.

[115] Unified speed estimation of various stabilities (extended abstract).
In: Souvenir Booklet of the 24th International Workshop on Matrices
and Statistics (25-28 May 2015), Haikou City, Hainan, China. Ed.
Jeffrey J. Hunter. Special Matrices 2016; 4: 9-12.

[116] Unified Speed Estimation of Various Stabilities, Chinese Journal of
Applied Probability and Statistics 2016, 32(1): 1-22.

[117] Efficient initials for computing maximal eigenpair, Front. Math. Chi-
na 2016, 11(6): 1379-1418. A package based on the paper is avail-
able on CRAN now. One may check it through the link:
https://cran.r-project.org/web/packages/EfficientMaxEigenpair /index.html

[118] The charming leading eigenpair. Advances in Mathematics (China)
2017, Vol. 46, No. 4, 281 - 297.

[119] Global algorithms for maximal eigenpair, Front. Math. China 2017,
12(5): 1023 - 1043.

[120] Trilogy on Computing Maximal Eigenpair, in “Queueing Theory and
Network Applications”, LNCS 10591: 312—329. Springer 2017.
[121] fALd% 2 ) d— M S R R, BB 4 41 4 3 1(2017), 13-25.

[122] MEFRR D, MM S112017, 33(5): 538-550.

[123] Y5 E e it V)3 e 108 (—)— PR ™ L B R 90 e it L 4.

[124] 1

[125]

\]

124] I8 A Gt Y EL IBCE R R ) PR EAE S R 90 B 1 5 4.

125] Efficient algorithm for principal eigenpair of discrete p-Laplacian.
Front. Math. China 2018, 13(3): 509-524.

[126] Az KRR B A =52 SR 1. B FHMERGirt 34 4 5 #1(2018), 533-545.

[127] Hermitizable, isospectral complex matrices or differential operators.
Front. Math. China 2018, 13(6): 1267-1311.

[128] With Li, Yue-Shuang. Development of powerful algorithm for maxi-
mal eigenpair. Front. Math. China 2019, 14(3): 493-519.

[129] With Li, Yue-Shuang. Improved global algorithms for maximal eigen-
pair. Front. Math. China 2019, 14(6): 1077-1116.

[130] =2 XAk Fe ittt AR ST 36 & 1 11(2020): 86-110.



14

[131] On spectrum of Hermitizable tridiagonal matrices. Front. Math.
China 2020, 15(2): 285-303.

[132] With Li, Jin-Yu. Hermitizable, isospectral complex second-order d-
ifferential operators. Front. Math. China 2020, 15(5): 867-889.

[133] With Z.G. Jia and H.K. Pang. Computing top eigenpairs of Hermi-
tizable matrix. Front. Math. China 2021, 16(2): 345-379.

[134] &5 15 EC A, BoE st 2021, 50(3): 321-334.

[135] With R.R. Chen. Top Eigenpairs of Large Scale Matrices. CSIAM
Trans. Appl. Math. 2022, 3(1): 1-25.

[136] BEALEC S A T Be. AR Si112021, 37(5): 544-550,

[137] Hermitizable, Isospectral Matrices or Differential Operators. Chaper
3 in Dirichlet Forms and Related Topics— The Festschrift in Honor
of Masatoshi Fukushima’s Beiju 2022. eds. Chen, Z.Q., Takeda, M.,
Uemura, T., 45-55. Springer Proc. Math. & Statis., vol. 394.

[138] 42 B Gt i AL AL EL R B ik 2. B FH R a1t 2022, 38(2): 159—178.

[139] &5 ZGui = ik e 5 S5 M A4 (S R, BHRHE, Mts, B & 1E).
N FAE R 483t 2022, 38(4): 475-504.

[140] Economic ProductRank and Quantum Wave. CSIAM Trans. Appl. Math.
doi: 10.4208 /csiam-am.SO-2023-0002, 2024.

MEIL:

(1] BRAYE, BRI BORE R 37 5 1 M, 15-25 (74 %0).

2] BRARE, #iE Hardy AR BTER, BEEE 37 & 2 1,
12-32; $2F iR, 2013 4E55 52 5 8. 9 W3 E).

(3] BRAE, U RHEA FUR 5 — 2, SRR 37 5 3 M, 48-51 (4% 4k).

[4] BRAHE, SR s B L e 2R 8 T X, BURERE 37 & 4 W,
16-32 (¥4 #K).

[5] BRAYE, IRREY R AR 75— e AR M — TP s, ek, 28 5
L5 11, 35-48.

(=) &1E

[1] A6 S R RS RE (W 78 & 3, SERE. RIRIESE &%), W RlE
Jit, 1979.



15

2] BRLFE SR RGBT T ), LU ok, BIARE S A5, 1986.

[3] From Markov Chains to Non-Equilibrium Particle Systems (7T %
#), 1992, World Scientific. [ NI, 1994, tH 545 H b 2 A
5 AR, 2004
http://www.worldscibooks.com/physics/5513.html [3]” Ergodic Con-
vergence Rates of Markov Processes—Eigenvalues, Inequalities and
Ergodic Theory, (H 19934, #8408 7818 X SN R FIL4%) Vol. 1,
Vol.2, Vol.3, Vol.4.

[4] Eigenvalues, Inequalities, and Ergodic Theory, Springer, 2005
http://www.springeronline.com/sgw/cda/frontpage/0,11855,5-10049-
22-30265375-0,00.html Reprinted by World Publishing Corporation,
Beijing, 2013.

The book was based on the ten lectures presented in Japan in
2002: the collection of lectures, the corrected version of the book
(for readers’privide use only), and a file about two progresses made
in the past twenty years, are given on the author’s homepage:
https://math0.bnu.edu.cn/~ chenmf

5] BENLE AR 8, BRI, B RE, W55 20E HARL, 2007

[5'] English Edition: Introduction to Stochastlc Peocesses, by Mu-Fa
Chen and Yong-Hua Mao, Heigh. Edu. Press and World Scieftific.
2021.

6] BRAERRE SCAE, AR H AR A, 2024.

7] TR GG B R B AR G R, R B, RIS A =i
G, ALBUIM R AL, 2025.

8] HF RAFALH HIC 5 S0E, RV, BB, B, HE), mi
&, AR H R, 2025.

KT WA HRLER: BT s - E L. BR, BEAGE, 7
45 JE B[ SChi] Hua-Chen New Theory of Economic Optimization
[Fe SChi], YT FE R 3 T 4k 3

[4’] Ergodic Convergence Rates of Markov Processes—Eigenvalues, In-

equalities and Ergodic Theory, (H 1993 4E#2, KH2HF 51 L DI

RHILS%) Vol. 1, Vol. 2, Vol.3, Vol 4.

A package of book review is also included in the author’s homepage.



16

(=) i

9] iS5 (5XF577 . BT IEE ), U HCE ik, 1981.
[10] FENLIZ (5™ A T 8E), dERTIMR B it 1982.

K. TERRR
(—) REMILE
(1] BRARIEME L), 1
o IChR: B RE SR T RS, Jb Rt Rk, BARE Y A5, 1986.
o JE (¥ F)MK: From Markov Chains to Non-Equilibrium Particle Sys-
tems, 1992, World Scientific, Singapore.
o [E N E IR (TEIL), 1994, tHFEFH A A

[2] Chen, M.F., Infinite dimensional reaction diffusion processes, Acta

Math. Sin., New Series, 1:3(1985), 261-273. ..............cooun... 4
[3] Chen, M.F., Couplings of jump processes, Acta Math. Sin., New
Series, 2 (1986)2, 123-136. ....oviriii e 18
[4] Chen, ML.F. and Li, S.F., Coupling methods for multidimensional
diffusion processes, Ann. Prob. 17(1989)1, 151-177. ............ 29
[5] Chen, M.F., Optimal Markovian couplings and applications, Acta
Math. Sin. New Ser. 10:3(1994), 260-275. .........cccvvvinn... 54
[6] Chen, M.F., Estimation of spectral gap for Markov chains, Acta
Math. Sin. New Series 12:4(1996), 337-360. .................... 69

[7] Chen, M.F. and Wang, F.Y., Estimation of spectral gap for elliptic
operators, Trans. Amer. Math. Soc. 349:3(1997), 1239-1267. ... 94

[8] Chen, M.F. and Wang, F.Y., Cheeger’s inequalities for general sym-
metric forms and existence criteria for spectral gap. Abstract: Chin.
Sci. Bulletin 43:14(1998) (Chin. Ed.), 1475-1477; 43:18(1998)(Eng.
Ed.), 1516-1519. Ann. Prob. 28:1(2000), 235-257 [[Full paper]]. 121

[9] Chen, M.F., Equivalence of exponential ergodicity and L?-exponen-
tial convergence for Markov chains, Stoch. Proc. Appl. 87(2000),
2812 140
[10] Chen, M.F., Ergodic Convergence Rates of Markov Processes— Eigen-
values, Inequalities and Ergodic Theory, in Proceedings of “ICM
20027, I11, 2540, Higher Education Press, Beijing ..... 154



17

WAA (T 10 3 AR M L TRTIs 1 k RE I R ) IX i 3 Kk b & DL —
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A [2]. SR, IX AR R Ak R T R A] B (T IEE ). (HLED A R X P4
BT, O B TR 208 T 23 (8] (0 JLART P R T 2R 0. X B30T 5 K E
B — W Bk AR EE V8 Y R GO 9T (1978-1983), JEAL T &3 (1] MIRTF
oy, B R NH IRYEH A, /s TE 55 4R LI FE o 1% 2 — KME R, 7
BABMNES TR, ik, REHMAEHBXER TR, X THRRE
ARHBENUSFE R D AR A, 20 el [3]) A0 [4] e k. HET e N T 55
YEREALIE AR (RS BLY B A2 R Ra) i R g 1 (B G AH AR )BT 72 ([2] A0
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THAIXT 2L Sobolev ANGF (YR L N RIS, 1% FR i 1E AR S 3R 7R H B AR
%Yo B FLBEALIE AR RS Bk UE, YRR, e S LR i . A
AR I, FEA 1K — MR 7 V240 0] FH RO F0 T LA REAEAE 1) A/, PR 7 b
TR MBS ([5])(1993-). Z G M —AMER, A R AR 3] T8 —4FF
TEAE R AL 5y 3 (6] A7), BEJE, K& T JLATH 1) Cheeger /i i%, %I
T 51 B E B A S Cheeger X4 Sobolev 1 Nash A58, /E 14—
PIALEE (1998-). sk, f H# A  A X FH 4 A Orlicz T H B, $E T
— Y TSR M (R 10 ) (2 2 XA v U, AT 10 A [
PE2Z [ 5 B8 280000 08 R B, ARk T KR SR HE A (2000-). 7E“ICM
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L2 I TR B 2 kg E N M A AR AR BERTR FH, E 48k
RS NP A ZAE . ROgYT it 16 [17) NERFHIX[3] # 45 BT
KRBT, 10 IRAE B FRe (B IR A Tk i KAL) EAERR# R 2.
HRRILIL 80 i TE AR, BFEWH. BFRT 17 K130 4
Wi, T R B AR AR T S B DTk, A 32 BRI AR
HMPEFL —BOI A FRA 2B S T 3R B (30 50) i — A~ “22k (school ).
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fiL.
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T)EDEERWEE) KB T RIEE N PRS- SA R
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i b B R BSOS SR L R . BOE 2001 4R 2 A 8 H, BRIMEFE R SCI 1A 267 K, H
Rt A ST 116 Wk 54k, EEREE S R A 1989-99 M5 298 Wk, Frhath A 5| A
174%.
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feF ’I‘E(O,D) 0 S
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c) 2001 FRGH T —4F RNy A HHREAKX K
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T2 KWIR R AR, XL TARR S 7 P Bie, £ /g,
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BRI 525 JURAE 3O 1 = MURIME SR 2 — (Math. Review, 2001)°,
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FAH A 25 RAEH T A R . BT Ja2, WA M ORBEER], AR BRI 1.

STER RV, FRks B R =S8 R EAR MR, BEF RS, 2. rig
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THPE(R): 8 2 TU(ME: 45 2 %), % 21-23 TU(SLERfE).

SHHEE(H): 55 67 JT(RES: 25 18-20 %), 25 53-70 S(SEME). MEAMIT: s [1] s
&, GRERERITIRATIRN & 5 2% T REBR AN T 1A 2. 3 [2] R A ik, ERHEHBRATN R 4 A (H
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=7 .
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H([1, 3, 4]);

b) B AL A S IR I T s R & (5]

c) iRtk T EE B TG B2 BRI R ([6, 7)).
CL WSR3 7RG EEE. iRa) U W.J. Andersonff] & 2. B R
b) Fl ¢) # K.Burdzy f1 W.S. Kendall & 4 N[ 5 & X F 44 Chen’s

YaranWar:
theorem, 254510,
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.
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1] Burdzy, K. and Kendall, W.S. (2000), Ann. of Appl. Probab.10:2, 362-409(48 71). //
2] Bakry, D. and Qian, Z.M. (2000), Adv. in Math.155:1, 98-153(56 17).//
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SRANTT 5 SUM A R MR R A, (R S B b EVR R T F). R0 TR 00 10 U 445 9 2 R B T [ R
&, BRI ) SR T B, BBt T AR A ] L

YO () &5 8-9 TU(HE: &5 22-28 %%), 5% 56-59, 72-76 W(EE). WA TIELE R T ¥
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AT AR G AN R R S A E B B X RIS, e AN
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w([1-3]). Zeik 7G4, ERmEE. EE IS, XMREE
[ 1,9 SRR A4 R H 26 IR 56 IV #873 (3E 108 1),

A.Perrut, R.Durrett %5 6 ATt 4 f XEFHK LRIEEMHIER
“Chen’s construction”, &2,

FEFWA: MER Fields B AT D.A. Dawson & AXf T
FHN P33 3 R B 5T, B T A4 RATTR2 51 % 7% H
PA R.Durrett N E B — b7 3 58 5 S DA O AE ) 24 A g A A 2 ) —
R FL) AR B A 45 H “for a closely related model of Schlogl (1972)
(see Part IV of Chen (1992) for a survey).”

KWK AT Z IR R R LT AR LR, ER& KR
2K RIE TS 3T
4. SR#SSHERE. o A M SKER AT B FRFE Bk 72 1 R
i) B O 56 B, (HAT AE R AN “ BB 05 B 7 R T]. 7R b i, FRi 32
BLOTERER IR % 2K ANEH

a) FREN 7 Bkt B2 1 — | IR A A P 1 T B SR R A (1],
[3]) 5. Mg AR S BB R S I I A T I A e SR AR
2R W H T =3 G4 7.

b) LR 1 AR I R A — R A U (R % S 1A T a2 3R [ Di-
vidson R IE & B ). 16

c) 5 D.W.Stroock Bt &R T HH3E B B 42 i — A2
FEAE 8.

d) fEU T Bk A5 A B2 ME 22 T o 1 2 K R

VR (rR): 8 11 BT(REL S 36-38 4%), 111116, 122-125 TT(KEFF).

LR () A 11 TU(HEERAE 39 %), & 117118, 126-127 (K EIHF).

13330 g e A 7E Vo [ MR 26 1828 BT 5 S 10 T VR R BI 9 %5: Ten Lectures on Particle Systems, LNM
1608, 1995.

V() 2 121 T(SEEME). AT TR IR, AW T Schlogl H R 4 P4 S it My BE i)
RUBR =T A [ 3 5t 0L H.Haken (1977-83), Synergetics|, 77ERZR T4 EE 1 52
Bemf. MECE L oF, XS AR . BA RIS, M R AR

15pf— ke 3 N W.J. Andersonf % 3,
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CLRRIL 90 FiE . TEZA . BREWE. EERIA:

o # Sci 51 309 X (fh5] 147 ¥k), CSCD 51 H 375 (fh 5] 169) K. 5l
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o WE AL 8 AL F WA
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construction, Chen’s coupling and distance argument, Chen-optimal
coupling, distance method invented by Mu-Fa Chen, the important
works of Chen, the method of Chen and Wang, %545)20,
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WFHC T AE; 3 = 84 AR AR “coupling (R4, ELFEME = T 1 GRS A o 3 A 5 1.

BIHBTAIE, OO E SN RS b7 RGOS 7 =07 T NS & Z i 7 BATHIAR R, [ il
L EH LA
OB (R): 553 (LA 8 &), &5 39-40 W(EEF).
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— “Chen-optimal coupling”: ULFf#:(+), 5 6 TI(HE: 25 18 %);

— “distance method invented by Mu-Fa Chen”: JLHH#E(H), 28 8 T(HHE:5E 22 %);

— “Chen’s coupling and distance argument”: JLHA(H), 5 8 TI(FE:H 24 %);
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o b I EE FREU PR R EPFIR — BUA AN G e 7R E
)= “22YK (school)” . = A7 L HK P HBIFUF.

S. Rachev:
“The author is an outstanding Chinese probabilist in prob-
ability and stochastic processes creating the Chinese school

of Markov processes”.

T.M. Liggett:
“the school led by the author in Beijing has worked on the
construction and ergodic theory of the class of interacting

particle systems known as reaction diffusion processes.”

R. Durrett:

“if you are curious... this book belongs on your bookshelf.” 2

A EE LK
L. Miclo (2005):
“The two chapters concerned with probability metrics, coupling meth-
ods and with spectral gaps have been rewritten because these fields
have been very active recently, in particular due to the contributions
of the Beijing school led by Mr. Chen.”

FPI T EEAR 2002 FE3RE 5 B A R4 R AUH T FORER BB, 3k
1999 £F[H X B AR} 2 R =S5 355 12 TR ).

R AVEAE [ Bm 2 R F A AR v 0 P 2 Ath 8 R3] ik 38 1] (6] (1t
b [#] TRV # R, (HAERS (1)) B KF (6], JLE 5] fHE [4]. B
hn3gk (4] BRZ B (3]s vEE 3] HA 3], IEX. It gy, &7
FIL P25 w2t DLEasl] . KR . BN (B 32 ERIE R ZKAE N )
17 NEFKF A (6], Fis. W1 3 ANHIX K 68 BT KA 7T Ar (R it
FEH). MRS P2 250 Wk, Hd 13 YO8 E BRE IR
i, ALFE 2002 FFHHEFEEE R KM 45 738k & SRR UL, BRAIE 2
— L TE BE ML E 2 B A IS U AN A DT R IR S, A T TR R X

LR (rR): B 45 TT(RME: 55 12-16%), 5 44-50 TU(SZEME).
PR (R A 34 TTMTE: 55 9-11 %), % 41-43 T ).
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6) 1982.9. K [H Colorado K%, “¢ IS5 LR T R4 (D).

7) 1983.3. FKEIIM KZZIZEIN 1L, 1E“q IREE R F RE WG

8) 1984.5. A= [E o=, /E “ 5 IR 1) LB e B i

9) 1984.8. & H, 25— JmbENLI E PR U, ME B SR R

s
=

10) 1984.11. &FEMARIRSW, /ELF R T RE HERE MR,
11) 1985.12. H[EE 22 ML 50 E K2, ME B30 M4 TRt e 11

Giatha.
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12) 1987.3. J&[H Edinburgh K=, fF “BRilFE -3 MR 4Rk &
13) 1987.3. #[H Edinburgh K%, N0 F A & — TR,

WHEN: G IREES R T AR5, K2, Malliavin FEPLAE 7027
14) 1987.1. Z v 5 WL [ b 2 1
15) 1987.1. PhfEHeidelburg K5, 1E“To 55 4E R M4 B A2 ik 2.
16) 1987.4. Z NS 2T FR 23
17) 1987.8. e[ Warwick, International Conference on Stochastic Anal-
ysis, Path Integration and Dynamics, {E “ME R E & 5# & 715" 56
£ S=]
1988.11. S7Fig 5 JE AN [ R e, I R (1.
1988.11. SZPZE S AN ERL 2B, SN HOS L.
1988.11. 7Pesu 36 A0 E B 22 B, R GT7 i
1988.11. Sz Fg yu S AN E B e, R ECAR S RO R Ao AT R PR
1988.11. LR, 1E “CARR AT ik T R i e o

1988.12. Moscow University. Lecture on coupling methods and reaction-

18)
19)
20)
21)
22)
23)

diffusion processes.

1990.5. Hrmyg B 7 K5 5 KA.

1990.5. Hrnyg E 7 K2, #E 7k

1990.5. Frlnyg E 7oK 2E, [ A HUS 2.

27) 1990.5. #r s B 37 K%, HE R,

28) 1990.6. FFHsH R, AR “EHERNATT R .

24)
)
)
)
)
29) 1990.11. B ARFZ 5 T K, 1F a7k it
)
)
)
)
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30) 1990.11. = KHMZ 5 T K, 1F e B4 Hud 727 i i

31) 1990.11. B KF| L’Aquila K2, 1EMERE & SHE 5 .

32) 1992.1. M AKFF 5 1T K, fE“ Ny B FE” #Hi 4.

33) 1992.2. B KFIF G T K, 1E W T2 % L I BEHLIF 3 FlTsing A= 747 4R

s =N
= .

34) 1992.6. 2 EMARIG 2, 1E P S RE A FE B8 ) 255 ks
35) 1993.1-2. JNEEK Carleton K%, HE [ 5 AHAZ.
36) 1993.1-2. JINEEK Carleton K%, H 5 KA
37) 1993.1-2. JIEEK Carleton K2, N4 Hd FEAF 7L 2534
)

38) 1993.2. MNEEK York K&, 1E “B A& S0 2L 2 LA ) N #i i
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39) 1993.2. MNEK Ottawa K=, /F“HALM G KX &S LR IR Y i

s ot
=

40) 1993.2. HIEEK British Columbia K%, E “F il & KX 22 2 JLAT I
IV ERE Sy

41) 1993.5. B ARMP 5 T K, 1E B & Aot B & LA i ML i
42) 1993.5. =AM Bari K57, 1E “BARAE & SO0 2 & LR B R 4 5
43) 1993.5. B AP 5 I K, VBRGSO B2 TUA IR
44) 1993.6. = AF] Comerino K2, 1 “I M4 B F2” e .

45) 1993.6. 5575 @ Vilnuis M8 58S H PR BB IE IR & &AL

LSOO S-DIRCNIINA RS

46) 1993. 7. BERFFEBEECEAT IO, VBRI G KO B 8 LA 1 R
HI7 i

A7) 1993. 10. JbxE. FKIRAL S BENLERE E bR OBE I dr: RIS
Jx B & JUAMT ) R

48) 1994. 11. FRF| Comerino K%, 1E B G KA 2 LA B
HI7 i

49) 1994. 11. = KM Z 5 T K, w41t

50) 1994. 11. B AFF 5 T K, X #(Sobolev % Hfli i1

51) 1994. 11. BmARIZ 5 1 K, 1EEBAEHMG T )5,

52) 1995. 1. faf 2= Utrecht KZZAE “Be ARG S0t B2 8 JLART I R A i .

53) 1995. 4. HEEF AL 60 JAE RSy, AF 5 IRBE R I RR AL 1 (143
AR

54) 1995. 6. BN, “5523Jm b L R A HLN I PR WO i i B
B ARG B B 7 B3 B A T AR & 0Tk,

55) 1995. 10. AL “[HiA) 2000 M8 1 E brf B 16 27 s i i
ME =B — AT BB AR s A 2

56) 1995. 10. Cornell K77, 1 “Mfill 55~ 81 Bl v (R & 0705 ) 7 il

57) 1995. 10. Tllinois K27, 1 “4Hf [ 551 1% B At o+ (R 5 707k )" e

58) 1996. 4. HUIN. “BEALGST U FITE 55 4 50 B [ b 2> 130 31k i 15 - it
o N R IO R TR W IE - g 8

59) 1996. 5. fE[E Bielefeld K7, iR FAlTHH — R A X & =2
iiil

60) 1996. 5. #[E Biclefeld K2, BhilFEHIAE 4.
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61) 1996. 5. {&[E Bielefeld K%, ¥ BUTFEHIHE A

62) 1996. 5. ##[E Bochum K% 7E“WEI T F Al — A XS =
A AR

63) 1996. 6. L% Bar-Tlan K% /E“WE BN AL THHT — A MRS &
=0 R

64) 1996. 6. LA{a% Haifa. ZhN2H 4 ki T 2 50 & N B bR i
27 ARSI R 1 BRAL THAO R R AR 7 4 5

65) 1996. 6. LAf%1 Technion-Israel Institute of Technology. fE“i&BR T~
FAbTH — R AR A =20 il A5

66) 1996. 10.5 KA 5 T K, fE G T AT — A A& =2
% 75

67) 1996.10. = KH| Comerino K%, VU BT AL T — M A 2FHS
H =R

68) 1996.11. = AH| Bari K%, 1F“HE B2 T AL — A XS =
AR

69) 1996.11. A Grenoble K5, 1E“HE R T Aokt B — M & AR &
=GR

70) 1997.6.10. % Wikl 2B fE BAL % ) @A 5T B, General formulas for
lower bound of spectral gap.

71) 1997.6.13. % Wkl B s B AL f ) @78 T, Couplings for (Markov)
jump processes.

72) 1997.6.19. % WL 7 B 5 SAL f 18] @A 5T T, Logarithmic Sobolev
inequalities.

73) 1997.6.25. RHELR ST )5 R EE, Reaction-diffusion processes.

74) 1998.4.17. &SRB FTRE EC2E 0 7T T, Coupling methods.

75) 1998.4.20. &1+ LA BT EFE ST, General formulas for lower
bound of spectral gap.

76) 1998.4.24. &8 H YA 5T B B W ST, Existence of spectral gap and
Cheeger’s inequalities.

77) 1998.4.28. &8 HH YLHIF 5 B A 2E W AR, Logarithmic Sobolev inequal-
ities.

78) 1998.4. H¥EH J K2~ General formulas for lower bound of spectral
gap.
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79) 1998.4. 575 K%, General formulas for lower bound of spectral gap.

80) 1998.4. &8 AT K%, General formulas for lower bound of spectral
gap.

81) 1998.4. BIEWRIL K, BUF A BEN Y.

82) 1998.4. BT K2, LT Bt FIBEHLAR Y,

83) 1998.6.23. USA. University of Illinois, Recent story of the study on
spectral gap.

84) 1998.7. 8. USA. Oregon. “%F 25 JmBEML I FE fz Ho o7 FH [ bR 2130 38
154 75, Recent story of the study on spectral gap.

85) 1998.10.16. Jbxt. “H6)EaEMF L TH I KB, FHRHE
B T B Hr s

86) 1999.6.7. Hong Kong. International Workshop on Applied Probabil-
ity, 45 minutes invited talk: Cheeger’s method and new picture of
ergodic theory.

87) 1999.6.13. Jtx%. The 25th International Conference on Stochastic
Processes and Applications, report on “Cheeger’s method and new
picture of ergodic theory”.

88) 1999.6.23. JbE. Ml i Bt T 2, FRAEE AL T S
J3 BEAR Rt

89) 1999.7.24. 7M. 2 R FRER S TH 2L, report on “Cheeger’s
method and new picture of ergodic theory”.

90) 1999.8.22. K¥). International Workshop on Markov Processes and
Markov Decisions, 45 minutes invited talk: Eigenvalues, Inequalities
and ergodic theory.

91) 1999.8.27. Jt3i. International Congress of Chinese-Canadian Math-
ematicians, 45 minutes invited talk: Eigenvalues, Inequalities and er-
godic theory.

92) 6/19/2000. Italy. University of Rome I, Eigenvalues, inequalities and
ergodic theory.

93) 6/26/2000. Italy. University of Rome I: Trilogy of couplings.

94) 6/29/2000. Italy. University of Rome II: Eigenvalues, inequalities and
ergodic theory.
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95) 8/30/2000. Singapore. National University of Singapore: Eigenval-
ues, inequalities and ergodic theory.

96) 9/5/2000. Australia. Australian National University: Stochastic
Model of Economic Optimization.

97) 9/6/2000. Australia. Wollongong University: Stochastic Model of
Economic Optimization.

98) 9/8/2000. Australia. New South Wales University: Eigenvalues, in-
equalities and ergodic theory.

99) 9/9/2000. Australia. Sydney University: Trilogy of couplings.

100) 9/22/2000. Australia. Melbourne University: Eigenvalues, Inequali-
ties and ergodic theory.

101) 10/15/2000. &if. The 6th National Conference on Probability and
Stastics, 45 minutes invited talk: Explicit criteria for several type of
ergodicity.

102) 4/9-11/2001. Wuhan. The second Chinese-French Conference on
Probability Theory, Minicourse (6 hours): Eigenvalues, inequalities
and ergodic theory.

103) 4/13/2001. Taipei. 25 =JE#EWPMFMESTHU, report on “Ex-
plicit criteria for several type of ergodicity”.

104) 4/19-5/2/2001. Taipei. &% RBF5TREE A F BT, Eigenvalues,
Inequalities and ergodic theory.

105) 4/19-5/2/2001. Taipei. ¥ S 7T B2 AT 7E . Explicit crite-
ria for several type of ergodicity.

106) 4/19-5/2/2001. Taipei. &EHRBFFTBEE =W FHT. Exponential
convergence in relative entropy.

107) 4/24/2001. 575 R K. Eigenvalues, Inequalities and ergodic the-
ory.

108) 8/5-6/2001. #&MI. 5513 Ji 4 [E FEALIE A2 AR BT 2. Minicourse (4
hours): Variational formulas of Poincaré-type inequalities.

109) 7/26, 2002. International Conference on “Stochastic analysis on large
scale interacting systems”, Japan. Ten explicit criteria of one-dimens-

ional processes.
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110) 7/29, 2002. International Conference on “Stochastic analysis and
statistical mechanics”, Japan. Variational formulas of Poincaré-type
inequalities for one-dimensional processes.

111) 8/26, 2002: ICM 2002. Ergodic Convergence Rates of Markov Proces-
ses—Higenvalues, Inequalities and Ergodic Theory.

112) 8/29, 2002. The First Sino-German Conference on Stochastic Analy-
sis—A Satellite Conference of ICM 2002, Beijing. Ten explicit criteria
of one-dimensional processes.

113) 10/25, 2002. Dept. of Math., Kyoto University, Japan. Optimal
Markovian Couplings.

114) 11/8, 2002. International Conference on “Stochastic analysis in infi-
nite dimensional spaces”, Japan. A Diagram of Nine Types of Ergod-
icity.

115) 11/12, 2002. Dept. of Math., Osaka University, Japan. Ergodic Con-
vergence Rates of Markov Processes—Eigenvalues, Inequalities and
Ergodic Theory.

116) 11/15, 2002. Dept. of Math., Kyoto University, Japan. New Varia-
tional Formulas for the First Eigenvalue.

117) 11/18, 2002. Dept. of Math., Nagoya University, Japan. Reaction—
Diffusion Processes.

118) 11/29, 2002. Dept. of Math., Kyoto University, Japan. Generalized
Cheeger’s Method.

119) 12/6, 2002. Dept. of Math., Kyoto University, Japan. Stronger or
Weaker Convergence than Exponential One (Stronger or Weaker In-
equalities than Poincaré One).

120) 12/9, 2002. ”Japanese National Conference on Stochastic Processes
and Related Fields”, Keio University, Japan. Stochastic Model of
Economic Optimization.

121) 12/13, 2002. Dept. of Math., Tokyo University, Japan. Reaction—
Diffusion Processes.

122) October 1, 2003. Ergodic Convergence Rates of Markov Processes,

Technical University of Berlin
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123) October 9, 2003, Ergodic Convergence Rates of Markov Processes,
University of Bonn

124) October 16, 2003, New Forms of Isoperimetric Constants, University

of Bielefeld

125) October 22, 2003, Reaction—Diffusion Processes, University of Zurich
and ETH

126) October 30, 2003, Cheeger’s and Capacitary Methods, University of
Bourgogne.

127) November 4, 2003, Ergodic Convergence Rates of Markov Processes,
University of Paris VI and VII

128) November 6, 2003, Poincaré-type Inequalities and General Ergodic
Speed of Markov Processes, Loughborough University

129) November 7, 2003, Poincaré-type Inequalities and General Ergodic
Speed of Markov Processes, University of Manchester

130) November 10, 2003, Optimal Markovian Couplings, Loughborough
University.

131) November 11, 2003, Optimal Markovian Couplings, Cambridge Uni-
versity

132) November 12, 2003, Eigenvalues, Inequalities and Ergodic Theory,
Loughborough University

133) November 14, 2003, Poincaré-type Inequalities and General Ergodic
Speed of Markov Processes, University of Hull

134) November 17, 2003, Poincaré-type Inequalities and General Ergodic
Speed of Markov Processes, University of Oxford.

135) November 20, 2003, Eigenvalues, Inequalities and Ergodic Theory,
University of Wales Swansea

136) June 22, 2004, Spectral Gap and Phase Transitions, Chinese and
French Workshop on Probability and Applications, Wuhan Univer-
sity

137) August 16, 2004, Capacitary Criteria for Poincaré-type Inequalities,
550U J R P 5 g BRI &, MK

138) September 8, 2004, Capacitary Criteria for Poincaré-type Inequalities.
The 1st Shanghai Workshop on Probability, Fudan University
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139) September 28, 2004, Capacitary Criteria for Poincaré-type Inequali-
ties. Chinese and Japanese workshop on interacting particle systems
and percolations, b 5 A8 K%~

140) June 29, 2005, The First Eigenvalue and Coupling Methods, Inter-
national Conference on Stochastic Analysis and Partial Differential
Equations at Northwestern University, USA

141) July 4, 2005, The First Eigenvalue and Coupling Methods, Sympo-
sium on Nonlinear Elliptic Equations and Variational Methods at Bei-
jing Normal University

142) January 5, 2006, Eigenvalues, Inequalities, Ergodic Theory, Confer-
ence on Probability and Statistics, Indian Statistical Institute (Kolkata),
India

143) June 19, 2006, Convergence Rate in Entropy, International Confer-
ence on Asymptotic Theory in Probability and Statistics, Zhejiang
University

144) March 20, 2007, Continuous Spin Systems, Second Sino-German Meet-
ing on Stochastic Analysis, Beijing

145) April 17, 2007, Ergodic Convergence Rates of Markov Processes, Sec-
ond Sino-German Meeting on Stochastic Analysis, Acad. Math. Sys.
Sci. CAS

146) April 20, 2007, Exponential Convergence Rate in Entropy, Interna-
tional Workshop on Probability Theory and Related Fields, Changsha

147) June 11, 2007, Spectral Gap and Logarithmic Sobolev Constant for a
Typical Model, Institute of Mathematics Academia Sinica

148) June 21, 2007, Some Interaction of Probability Theory and Other
Subjects (colloquium), Institute of Mathematics Academia Sinica

149) June 26, 2007, Exponential convergence rate in entropy, The 2007
Taipei International Statistical Symposium and ICSA International
Conference, Taipei

150) July 27-August 1, 2007, mini course on “Ergodic Theory of Markov
Processes” (12 hours), Summer School of Mathematics at Wuhan U-

niversity



34

151) April 7-11, 2008, Decay rates of Markov processes, International Con-
ference on Stochastic Analysis and Related Fields, Huazhong Univ of
Science and Technology, Wuhan

152) May 21-25, 2008, The First Eigenvalue and Logarithmic Sobolev Con-
stant for a Typical Model, International Workshop on Huxiang Math-
ematics, Changsha

153) June 11-14, 2008, Plenary lecture, Ergodic Convergence Rates of
Markov Processes, The Sixth International Conference on Matrix-
Analytic Methods in Stochastic Models (MAM6), Beijing, P.R. China

154) June 19, 2008, Some interaction of probability theory and other sub-
jects (I), (I) 2008 Probability Workshop, Center for Theoretical Sci-
ences, National Cheng Kung University (&7 E 37 ) K2%).

155) June 24, 2008, Starting from the first non-trivial eigenvalue, National
Sun Yat-sen University (578 EZH1 111K %7).

156) June 25, 2008, Eigenvalues, Inequalities and Ergodic Theory, National
University of Kaohsiung (5 ¥ [ 57 = b K 5).

157) June 28, 2008, Coupling methods and probability metrics, Plenary
lecture, 55 +-CJEF X GBI BN E R P EILRS T
o KRBT 22, National Dong Hwa University (75 B 37 R 48
K2%).

158) September 12, 2008, Speed of stability for birth—death processes,
Chinese-French meeting in probability and analysis, THE ESTAB-
LISHMENT OF THE INTERNATIONAL MATHEMATICS MEET-
ING CENTER (CIRM), Luminy domain, Marseille, France.

159) December 15, 2008, Exact order of two inequalities for ¢* model,
International workshop on Fourier analysis and PDE’s, b5y K
2
¥

160) February 20, 2009, Coupling methods and probability metrics, Uni-

versity of Utah, USA.

161) June 15-19, 2009, Starting from T.M. Liggett’s paper on Ly-exponential
convergence (1989), Workshop on IPS in honor of
Professor Tom Liggett’s 65th Birthday, Peking University.
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162) July 3, 2009, Speed of Stability for Stochastic Systems, IMS-China In-
ternational Conference on Statistics and Probability 2009, Shandong
University, Weihai.

163) September 18-21, 2009, Criteria and Basic Estimates for Stability of
Birth-death Processes, International Workshop on Probability and its
Applications, Hunan Normal University.

164) October 20, 2009, The first nontrivial eigenvalue, University of Strath-
clyde, UK.

165) October 22, 2009, Criteria and Basic Estimates for Stability of Birth-
death Processes, Workshop in Honour of Professor Mu-Fa Chen (Bei-
jing Normal University) and WIMCS Probability Colloquium, Swansea
University, UK.

166) December 25, 2009, Basic estimates of ergodic rate for one-dimensional
diffusions, Workshop on Stochastic Differential Equations and Appli-
cations”, Shanghai.

167) May 4, 2010, Basic estimates of ergodic rate for one-dimensional dif-
fusions, Chinese-German Meeting on Stochastic Analysis and Related
Fields”, Beijing.

168) June 13-16, 2010, Basic estimates of stability rate for one-dimensional
diffusions, From Markov Processes to Brownian Motion and Beyond—

An International Conference in Memory of Kai-Lai Chung, Beijing.

169) April 19, 2011, Speed of stability for birth—-death processes, (Interna-
tional) Workshop on Branching Processes and Coalescent Processes,
Beijing Normal University.

170) April 26, 2011, General Estimate of the First Nontrivial Eigenvalue on
Manifolds, International Conference on Stochastic Partial Differential
Equations and Related Topics, Nankai University, Tianjin.

171) April 17, 2012, From Phase Transitions to Bilateral Hardy-type in-
equalities, Beijing—Swansea Workshop on Stochastic Processes, Bei-
jing.

172) August 15, 2012, Bilateral Hardy-type inequalities, The 8" Confer-
ence on Prob & Stat of the Mainland and Taiwan, Harbin University.
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173) 2012/10/01, Speed of stability — a short survey on new progress,
Institute of Mathematics, Academia Sinica

174) 2012/10/03, FE# e, 5l K5

175) 2012/10/09, Bilateral Hardy-type inequalities and application to ge-
ometry, National University of Kaohsiung

176) 2012/10/11, Starting From the First Non-trivial Eigenvalue, National
Central University

177) 2012/10/16, Bilateral Hardy-type inequalities and application to ge-
ometry, National Chiao Tung University

178) 2012/10/22, Bilateral Hardy-type inequalities and application to ge-
ometry, Institute of Mathematics, Academia Sinica and National Tai-
wan University

179) 2013/4/26, Speed of stability — contribution to geometry and Anal-
ysis, University of Utah

180) 2013/7/30, Progress on Hardy-type inequalities, 1°* Workshop on S-
DEs and SPDEs, USTC

181) 2013/8/5, The optimal constant in Hardy-type inequalities, Workshop
on Stochastic Analysis and Related Topics, AMSS

182) 2014/8/25, Progress on Hardy-type Inequalities, Stochastic Processes,
Analysis and Mathematical Physics—in Honor of Professor Masatoshi
Fukushima’s Sanju, Kansai University, Osaka, Japan

183) 2015/4/23, Unified Speed Estimation of Various Stabilities, Workshop
with Probabilists from Taiwan, Jiangsu Normal University

184) 2015/5/27, Unified Speed Estimation of Various Stabilities, The 24
IWMS, in honor of 75" Birthday of Prof Kai-Tai Fang and the 70"
Birthday of Prof Simo Puntanen, Hainan

185) 2015/6/23, Unified Speed Estimation of Various Stabilities, Markov
Processes and Stochastic Models In honor of the 80" Birthday of
Professor Zhen-Ting Hou, June 23-25, 2015. Changsha

186) 2015/8/3, Unified Speed Estimation of Various Stabilities, Interna-
tional Conference on Stochastic Analysis and Related Topics. Wuhan

187) 2015/11/14, Efficient initials for computing the maximal eigenpair,
International Workshop on SDEs and Numerical Methods, Shanhai



37

Normal Univ.

188) 2015/12/18, Efficient initials for computing the maximal eigenpair, 1%
AR SN U, IR

189) 2016/4/25, The Charming Leading Eigenpair. Brigham Young Uni-
versity, USA.

190) 2016/5/10, The Charming Leading FEigenpair. Plenary lecture at
“FRONTIER PROBABILITY DAYS” Salt Lake City, Utah. May
8-11, 2016, USA.

191) 2016/6/13, The Charming Leading Eigenpair. The 8th International
Conference on Stochastic Analysis and Its Applications. June 13th -
June 17th 2016, Beijing, China.

192) 2016/8/12, The Charming Leading Eigenpair. The 10th Cross-Strait
Conf. in Stat. & Probab., Chengdu, China.

193) 2016/8/21, Starting from the computation of the maximal eigenvalue.
The Sixth National Mathematical Culture Forum. Lanzhou, China.

194) 2016/9/19, Two lectures at Interdisciplinary Workshop: The Charm-
ing First Non-trivial Eigenpair. Zhejing University.

195) 2017/3/29, Progress on probability theory, National Chengchi Uni-
versity, Taiwan. ¢

196) 2017/3/30. The Charming Leading Eigenpair. Institute of Mathe-
matics, Academia Sinica.

197) 2017/4/6, Progress on probability theory, National Chung Cheng U-
niversity, Taiwan.

198) 2017/4/13, Optimal search problem, National Central University, Tai-
wan

199) 2017/6/29. Trilogy on Computing Maximal Eigenpair. 2017 IMS-
China, ICSP.

200) 2017/8/21. Trilogy on Computing Maximal Eigenpair, the 12th Inter-
national Conference on Queueing Theory and Network Applications.

201) 2017/9/24. Trilogy on Computing Maximal Eigenpair, the 2nd Sino-
Russian Seminar on Asymptotic Methods in Probability Theory and
Mathematical Statistics & the 10th Probability Limit Theory and
Statistic Large Sample Theory Seminar.
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202) 2017/10/12. Mathematical topics motivated from stat. physics, In-
ternational conference on Spatial probability and statistical physics,
AMSS, CAS, two hours lectures.

203) 2017/11/2. Trilogy on Computing Maximal Eigenpair, Workshop on
Stochastic Analysis and Statistical Physics, AMSS, CAS.

204) 2017/12/10. Efficient Algorithm for Maximal Eigenpair and the Story
Behind, Workshop on Spectral Geometry, USTC.

205) 2018/03/30. Starting from symmetric matrices. “Beijing Normal U-
niversity Mathematics Forum?”.

206) 2018/4/9. Starting from symmetric matrices. “Academician Forum
of Fudan University ”.

207) 2018/4/23. Starting from symmetric matrices. “Celebrating the 60th
Anniversary of the Founding of University of Science and Technology
of China-Hua, Luo-Keng Lecture”.

208) 2018/5/18. Starting from symmetric matrices. “Seeking Mathematics
Frontier Forum Public Speech” “Master of Science Forum”. Jiejiang
Univ.

209) 2018/7/13. Starting from symmetric matrices. “Jiaxi Forum of Fuzhou
University”.

210) 2018/07/28. Reconstructing the Sanxian’s Music Score by a Birth—
Death Matrix. International Symposium on Probability Theory and
Its Cross-Application. Hunan College of Arts and Sciences.

211) 2018/10/13. Reconstructing the Sanxian’s Music Score by a Birth—
Death Matrix. The 2nd Young Scholars’” Conference on Probability
and Statistics at Jiangsu Normal University.

212) 2018/12/17. Perception of cross-study. Everest Forum, School of
Mathematics, Shandong University.

213) 2019/3/22. Perceptions of Cross-study. Xu, Bao-Lu Lecture of Peking
University in 2019.

214) 2019/3/27. Perceptions of Cross-study. Key Laboratory of stochastic
complex structure and data science, Chinese Academy of Sciences.

215) 2019/4/19. Perceptions of Cross-study. Shanghai Jiaotong University.
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216) 2019/5/10. Perceptions of Cross-study. School of mathematics and
statistics, Ningxia University.

217) 2019/5/10. Perceptions of Cross-study. School of mathematics and
information science, North University for Nationalities.

218) 2019/6/23. A Mathematical View on Quantum Mechanics. Interna-
tional Conference on Stochastic Analysis and Related Topics. Jiangsu
Normal University.

219) 2019/7/9. A Mathematical View on Quantum Mechanics. “The 11th
summer camp for outstanding students in mathematics”. Beijing Nor-
mal University.

220) 2019/7/13. Perceptions of Cross-study. Tianyuan Mathematics North-
east Center.

221) 2019/7/25. Perceptions of Cross-study. “Dagong Platform”. Dalian
University of Technology.

222) 2019/10/12. Perceptions of Cross-study. The third conference of y-
oung scholars on probability and statistics of Jiangsu Normal Univer-
sity.

223) 2019/10/25. Perceptions of Cross-study. “Beiyang mathematics lec-
ture hall”, applied mathematics center, Tianjin University.

224) 2019/10/26. Perceptions of Cross-study. “Centennial Nankai Forum”,
School of statistics and data science, Nankai University.

225) 2019/11/29. Perceptions of Cross-study. “Number Rhyme Central
South”, School of mathematics and statistics, Central South Univer-
sity.

226) 2019/12/22. Perceptions of Cross-study. Annual meeting of Key Lab-
oratory of Ministry of education at Beijing Normal University.

227) 2020/9/18. A Mathematical View on Quantum Mechanics. Inst. of
Math. Academy of Science.

228) 2021/1/13. Starting from Hua Luo-Geng’s economic optimization
model-Make great preparations. The 24th issue of the Forum.

229) 2021/5/24. Let’s start with tridiagonal matrix. School of Mathemat-

ics and Statistics, Wuhan University.
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230) 2021/7/9. Let’s start with tridiagonal matrix. The 13th Summer
Camp for Outstanding College Students. Beijing Normal University

231) 2021/7/12. Summary of Growth of Mathematical Stochastics. 16th
Workshop on Markov Processes and Related Topics. BNU and CSU.

232) 2021/8/2. Let’s start with tridiagonal matrix. 2021 Jiangsu Graduate
Summer School - Scientific Computing and Big Data Analysis.

233) 2021/12/25. The new development of Hua Luo-Geng’s economic op-
timization theory. “Symposium on Stochastic Analysis and Ergodic
Theory” (Shandong University)

234) 2022/3/2. New progress in Hua Luo-Geng’s economic optimization
theory. “Stochastic analysis and ergodic theory” seminar (Shandong
University, Qingdao).

235) 2022/7/2. Product ordering and structure optimization of economic
system. Celebrate the 70th anniversary of Guangxi University for
Nationalities.

236) 2022/7/4. Product ordering and structure optimization of economic
system. The 14th National Excellent College Student Summer Camp
— Celebrating the 120th anniversary of Beijing Normal University.

237) 2022/7/20. The new development of Hua’s economic optimization
theory. Liu Ying-Ming’s Lecture, Outstanding Scholar of Sichuan
University.

238) 2022/8/29. The new development of Hua’s economic optimization
theory. Report on the 7th National Annual Conference of Probability
Theory (Shandong University - Weihai).

239) 2022/9/24. The new development of Hua’s economic optimization
theory. Seminar on “Hua Luo-Geng’s New Exploration of Economic
Optimization Theory” (Jiangsu Normal University).

240) 2022/10/15. Hua Luo-Geng’s exploration of economic optimization
theory. Lecture by Outstanding Scholars of Shanghai Normal Univer-
sity.

241) 2022/12/3. Hua’s economic optimization theory and Markov chain.
Seminar on the Construction and Teaching of Probability and Statis-

tics (Xi’an University of Electronic Science and Technology).
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242) 2022/12/4. Hua’s economic optimization theory and Markov chain.
International Conference on Stochastic Analysis and Its Application
(Fujian Normal University).

243) 2022/8/22. New Mathematical View on Quantum Mechanics. Invited
lecture at the conference “Dirichlet Forms and Related Topics”. In
Honor of Masatoshi Fukushima’s Beiju.

244) 2023/2/22. Hua’s economic optimization theory and Markov chain.
Lecture by outstanding scholars (Academy of Mathematics and Sys-
tems Sciences, Chinese Academy of Sciences).

245) 2023/3/20. Hua’s economic optimization theory and Markov chain
(Fujian Normal University).

246) 2024/8/23. New progress and empirical evidence in economic opti-
mization theory. The National Bureau of Statistics held the 201’st
Era Statistics Lecture Hall.

247) 2025/3/1. T FAFMAB R SELIE. BE T BEHIRRIEZE I
+ 3.

248) 2025/11/19—. JFHRHVEE H . FE0E 00 Sk 5 BBk 8l 5 I
K1 LB AL RS 2 18(2025/11/19) 2 ¥t 538 X F
[P R Hh (2025 /11/26) 3 - Fhfe e 1 S o B Al vF 1 4587 2218 (2025 ...
4 BUEARE TR R AR IE S (2025/..)

E. ARUN 2018 4F LART K 2 20rE B N KA AR T8 BT IR ) RS
B. #FHER
(—)—RRIREE:

o 1989 &k, AR} (BEALILFE) .

o 1980-1985, = X7 “Ax [l vy 55 IV B A% 2 A 2 2] P 4 [ vy 55 2
KBRS 2 F R 1S 5 L FE TR

o 1987, P &2 T2 G vk 4 2 AT A& UE L uF 42 (BRI MR ) .

(Z) TR E#HiIRE

o 1983 Ak, 437 e ¥4 i B SE o AT, AU ST G 2
Holmander 5&#%) 34 B S, 1 EIEE P22 37
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o 1984 F . K, M4ty HUI .

o 1984 #1985 %, Malliavin BENLAZ /) 2.

o 1987 FK-1988 #, #+ T-WF Fi 77 ) (FHAZ A 2Rt 7 TR BR AR A0 L2 3
it 55) T 5.

o 1989 #k-1990 %, REALAE PR S 5 4 UF s itk B 2L

o 1991 F. K, ML [KEE R LV R T R4

(E)EFMREBR:

2 a0k, thih g BER fe T B E B R T R 7T AR RIS U (L
FEEARRE) A [FLr B 15 L3548 2000 ERTMISTE, K2 i, 1 an
JESFIERT 1995 4 4k thBFRE Be 1. (H H A7 J6 /118 — % 5%

1) JE IR 5 B 505 ) J0 55 o e 5 PO A BT A MOl B 27 B i 7
AR

2) AN T BT ) q RS TE S5 A O AR BT LI K il 2
19874 BF v = AR 1 ).

3) T35, BN, JE 5 i sk R BT e O R 8 2 R AT 3504%,

4) AT B, BB 20T, T8 75 5 i 1 Kk A2 BT e ZR S5 A A0 TR 2 B 1) 34
%

5) Z=/b 4 U ) 95 [E I — 2 TAE RS B0, m 4 5L R AR A BT
TR K 2%

6) 2=t E A - T 55 5T T P R AT To] R 8 N A T R 2 B R 2K
% 200 = F AT

7) WSO TG 5 e IO R AT AR L T R R .

8) RWEAR, BN, JC 55 5 s T B 2, B T K M. S 78 = K sk
A

9) AR AL, IR Bk R S5 BEH LI, R

10) B¢ J7°F 14 BEALEE 6 5 T 55 0 A S IO A2 AT A A6 K 22 .

11) a2 S5 7R e S KRER 15

12) AR T S S oS RE S 7 vk R BRSSO = AT

13) JASeE, 1 1, Malliavin BEALAE 735 & 40 T 5 50 8. B RAE 2L

14) EK At AE LR PEMaster 7725 5 [RBE, ILE N & KB .

15) B4 BB, ¢ 52 BUE T 226 4 2 B VR,
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16) FhInWAFEAZ A L (48 T 2T G AR EE ) BE AL, IR AE N 3= R 2 1

17) AR it o5 4y mod AR, CE 36 [ SRk

18) ¥ LA A AR KA 25 B AG $ AiT kb 52 [l 1 1

19) ZEARF Al o 55 ot s B IRk A2 ILAE K Vb 8k 2 B 13 18

20) FERRE Bt B TEE 5 R R G AR K VDR TE S B B 1 L

21) BT, i, MEER R, AR ORI e i L

22) BRAT L BEATLI BB R B8 BLAETE e KPR 2L

23) ZH WA RNY BUIESA Y. C R RAEEL

24) MRS L A KT RS0 KW 2 B8 AR B T KPR 2L

25) RSk WA R RG-S AR S) 77 E AR PR AR B HORSAT L

26) FRE LRI By EOS R

27) PINEEAE T RN BUS AR

28) T PHE BB N, 73 T BEAR FIAR % 2 I A 55 e i 1
) SRR, A BRI R BT
) Bk, A XL Sobolev NS BT

31) E##, Eﬁﬂ:éE BRI

32) EA, Witk B

33) M, ik, YrEod e,

34) A3, Wik, b 2Lt
)
) £
) 5K
) £

29
30

35) HELEA A4 kbR E i

36) TR, WA, T EuE EAEGERE, AR

37 >< LA SR FUR ST - REWIRrS

38 %, fil -, EFR S04 Sobolev A% ) Latala—Oleszkiewicz
;EQ

39 %BB%E‘;, Bt A, kb3

40) @5z, At

)

)

41) B NE R
42) W%, Tt
43) RFHE, Bt
14) AR, il
5) REfEk, it
46) FER, Al
A7) BAEAE, Wit

W
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48) A E %, mit:

49) B RRL, fiid:

50) FRPOME, At

51) XIFE, Sy al 3, 2004.9-2005.6, B PN i K 2%
52) MR (L BUMYE R ), My il 5234, 2005.3-2005.7
53) FKHE2007

54) FKITH2007

55) 35&2008

56) i AH2008

57) Eafmow

58) 5Kith2014

59) B 2016

60) ZEESAR2017

61) ¥EI%iFH2018

62) &, Mt 2018

. &€ "B

(1) BRRIL. KRG 5. By RouEeE mTiEH, 375, 1991-01
~1995-12

(2) BRAVE(IH A TTN). S BRR(GEHE), BokE(H L), BRKX
EACK), EkH#E(FEIT), ERMALITK). Ki¥ RA. e RokEs
A IIH, 55.2 J3, 1997-01~2001-12

(3) BEARYE. KT RS 2 RouEe = S H I8, 8.7 /i, 1997-01
~2001-12

(4) BERIE(Hilgs a6 0H). A1EH: EK, £E Georgia Insti-
tute of Technology. #i Z4t5HFBA M 2% (20014 f5 V4 897351 H ).
BERIuH 4, 25 Ji, 1998-01~2002-12

(5) BEAYE(TH 5T N) (B E SMEA Y 5 1 HH R R R NS K
ETARANA). g 5 dR), Z@E (%), RRHARK),
ZHAUNR), X BAR RS R0 S, 3 77, 1998~2000.
BEMmEA T A,

(6) BRARIE(TH 7 TTN). s £, 223880, sk R, BK4E, £
AT, WSO R RS B IR R S Qe AR AR 2
4, 24077, 2002-01 ~2004-12
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(7) BRARIE@H 5T N). i TN, =38P, kR, BikE, T
A, WSO, k. KT RS, IR R SRS (8. AU A
ﬁiﬁ:ﬂ K4 265 Ji, 2005-01~2007-12

(8) BEAIE(HMTTIN). S ERN, =80, skq i, Bk, £
AT, EOCH, sk, DR, A0FE. KT Rg. SRR S
(8. B BRI 223 4, 315 75, 2008-01~2010-12

(9) BRAE(ITH 75T N). B Kok F2 S AH O 80358 i 2 i 2.

(10) EZXK BRI #EEEHERIuHSE, 5 1, 2007-01~2007-12.

(11) B AR FEEE GIH, BRAE@HEATAN). BRI ER
XU HIRE. S TR, 22877, kR, Bk, dC.
230 J3. 2012.01 £ 2016.12.

(12) X HAREREESCHT 6. BRI KAH IR . FRAREE (T E 7751
N). S BUEER AR 51 . 100 J3. 2017.01 & 2017.12.

(13) Ex AR Em EIH. BRAKR@EMTAN). ShE: %
AR, Rk, BB, (BEAL FRoE i LG, 48 /5.
2018.01 £ 2021.12

(14) Ex AR REETH RDH. BRAAE@HATTN). LRSS R E
PE. BT ATEIESE. SN X, MG RS, TLEN P
exit. Zemk 2 B, PE2E4E. 450 J5. 2021.01 & 2025.12

ER#EERS/HEFBELREEIE

(15) MEAIE (S Mg, XI55 75, HE L, FLR).

(16) M5 IREE B JEFATRF RS, 2.2 73, 1991-09~1994-02

(17) BrAVE(Z & ERW).

(18) AIIg 5 [k A2 48 8 N 8. 3 13, 1993-09~1996-02

(19) BEAE (S £, skRME, BAE). AR SERMAT. 3
J35 1995-09~1998-02

(20) BEARIE (SN ok R, BAkE). B IRaE RIS 155 A i IE
&1, 4.5 J3, 1998-01 ~2000-12

(21) BEARME(Z I skeors, ). SRR RS, 4 77, 2000-
01 ~2002-12

(22) BRAVE (S INE KR, Bk, TR, T0). &Pl b v i) 82X
FVRIAEN. 5 J5, 2002-01 ~2004-12.
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OERBEER 973 IH

(23) ZE8G (DTN ). BEMLECE R SWE A SO SR H . 150 155 2020-
12~2025-11

El R uh i & X E

(24) BRAVE. B OHUARTTR IR 5 IR BEHL AT 5095 4E 73 #7. 29 75, 2000-
01~2004-12

ERFEFFRITESE

(25) BRAE:. MR 5. 1.78 JI3EI6, 1989-01~1991-12

ERBEZEASMNFERITES

(26) AL ME5HE. 3 77, 1989-01~1991-12

BERKEREEES

(27) BEARE. RERHFEEEXMESE. 4 /13I8, 1997-01~2000-12

Elfr&1EmE

(28) BEARE, R. Minlos(H % Wik} 7 B A5 BAL Ha i) B 7 ). 72
g BRRKE(ER), 28y, sk, ERARITR). 772
#: E.A. Pechersky, EA Zhizhina, B.M. Gurevich. 5 [QIiTF2 5FEHL
3 (Markov processes and random fields). HH A& E 425, 69 1A
R, 1997.1 ~2001.12

SEFRUEMRESFAFEFRHL
(29) BRARE(IE 5t N, g BRRKEACER), ®AHE RS, B
EER), P AmR), TR ALK, sk JRIKR), #
Rt (LMK, BAKREALINR), KA LEHILITKR)). KT RAEH
HERAX 2%, 3 5, 1996-12~1999-12
M S0 g T E RS T2 T E . a0 1985 845 1L
B E SRR R .
1984-85 HF--Z Il FH 587K B 20452 6 FR I A 1 K 27 i 5 2 R 70 0 1Y)
WEIH .

FERARRNTBNGERAK. WEFE?
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(—) A A A
(=) T R B e
(=) WTBkIL R 5 W R T R 5
(P R B Ry
()&f#%ﬁﬁ

() 3

/

/

FEBRA: BT N ARG, B TR | 3k iy — Ak 72 1)
EANGMFEA )@ (ME— R IR IR i&%*ﬂ‘%$ﬁ'3_fﬁf VHIARZ
AT 300 I R A A ME — 1 SR T R e AT K R S BT O A 1
Fadh 3 P ROmAR SN ) R MR B SRR A TR IS B MUK FE;
b OB ) K 22 BRR A 23 TR BEAR O T 45 2R KB TAE C R SEEWF 7
25 [49] A1 [50] Z .

(—) AENEIFE:

K B JUART B fe /INFFAEAR Al 155 77 T 16 7% 1, 58 [ [ 50k Be be £ D.
Sullivan Ml D.W. Stroock (fm 4E4 HUd #2 S AL 2B 1) 5k A2 —)$2
T E R — PRI AL AR, BRI A A F, 3R T B B A, AR
M EFE R (kR T EH PR Lecture Notes in Math. Vol 923, Sprin-
ger-Verlag, p.287-307). % HE B4 B i@ ML LP.A. Meyer £ VPR IS}
fa i X2 — R AR i ) L ASD N (B M. Yor) B NIXAS
] A 2 M. ABAEES 0 5T v DU B, M. Pinsky 75 B iX A~ jr) @1,

1982 4 FRARYE [20] U5 IRBEZS Y e o], Wi WAE — ARG OL T, A4
MRS AN H. #/5, S.R.S. Varadhan & T 5 FREER) S, thidk
P AR A (WL[20]). BREESE— BRI T\, A3 R AT A i
A7 S8 B AT 58 A 13X — B 70 U8 (B AR 26 0 TT).

(D) BRESHETEE:

L REE T Je B A BIPIRAS i f 8] ) 5 IR AR, A AR T2 R .
& LA — AR F K, #0687t 5 IREE. %11 A.N. Kolmogo-
rov WEM T IREEFE RS M SR P At T I AE 2N AT B ) T
5 7R W Feller B 70T IR 5 75 R ) B /Mg, AATTBRZA Feller
&8 Feller /it A%, J. Doob I EW S N AR, #RZ A Doob
fi&. W. Feller fil G.E.H. Reuter W 78 O 57 115 T 1 A2 1 e — M (1957) 4
S AR RREME— I, AT PR AR R IR A IR IR M. SRR
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MR N TS B 1) R ML, BN T S bR RA RIS E M. DAL
ZE A M K.L. Chung (1960) )% & H L3

] AE 23 2 % T e o N e IR B 8 55 4 A L SR U Tk, (4 3R
e 5 ek W7, EE PR EALTAUEHAL. Blan W W.J. Anderson
H1#r# ( Continuous-Time Markov Chains) , Springer-Verlag, 1991.

VRS i N ) QB Y = A7 B R [39), 4t 1 ME—1E L HIR
AR I A AP PRIl 92 (O v 020 4 2R FUAth 2 B (AR SCga T 48—
HUUEYE). Bk R A R AR R TR . fllse T 1R iR, 2677
Ry =00 B AR 1, T HARTT . WA A IS A R
SR 2 H ) (BEE S 1-3 T0). S2br b, Bk R ZRATR T — R
A B R4 SR R, T HOR R )k 36 TR 5T [23](1985) Fil 2
[49](1986). 3¢ [39] REBSAEAN IR Tl #US ], A EEE THZ
HIBEE . BRI AT )RS 2 TR B — R A 7 a), FLAE AT 92 [H 2
K242 D.G. Kendall (8IMr Gt THIRA5 % 7 FAF), AT 705 B MR A
t=0 AL H AT (1950). FREVFE ARG, WHTFOIRES 2008 R I8 2
MERAEL > 0 AR AT TME (1958). Ja ok, #B/NF L XIF5 75 (1984) ¥ VFoe 4
HOZE AR T HES . XA ) ) e 2825 R [27) AN[49] 1331, BIZa T
DRAE A % W23 AT 75 Tt IR 25 70 1) 1 78 20 255 A Bl A8 0 5 IR
&%, K.L. Chung & %6 )5 25 i A] et i) = Fb AN [R] AR B, AT AL 1) @t )
{EAIRERE. D.G. Kendall (FH455 17 T)A G.E.H. Reuter (I13k55i%, 1B
MG R R LA SORIE) Fa X 2 — A E LR

AT AR BIER ST 15 8 5 PR A ME— 1 R FOR A, X T — AR
FOVFAECR ST T T, ME— P i 8 8 28— RS R BB AR e 11 o 238 (491 4
L D.G. Kendall and E.F. Harding, Stochastic Analysis, Wiley and Sons,
1973, p.39 83 D. Freedman, Markov chains, Holden-Day Inc. 1971,
Springer-Verlag, 1983, p.146). XA A @iy J5 HAEIREE (1974) k. 3k
1978 4F 4 [H S H K% Davidson . X T — R [AI1E I, #HEE
(1966) 1S 2IE 7 . mASRHBEEA /NS [18)(1982) 152 (¥4
ERERT) AR B, WRIRE— 8, WA I TR HiX R RE
— B MERE ). A5 a0 e o AT B ) BT 7 R B IE B 2N, RO AERRSC [11] H
A HBELH). AEARTEL, X TIRE RN R WA IRIEIE, 5 R KER T5
K1) CHEZR 18 S LR AT ) (1988458 — M) by LA &SR [H S.N. Ethier
A T.G. Kurtz #9745 {Markov Processes) (John Wiley & Sons, 1986) H,
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B R B — 2 Te I S fF, FRBRESE T B
DA AR AR 96 1 ) BRBE AT — ik o A ) = A vy i B AR ] ik
REFME—VE o 1R 5 3R P AN R B3 1) m] Bl AR 76 AR

(Z)TEREIES ISR T R R

T K ER LB 7 2 (0, goit e Eer-d, B Gibbs 25, Bt
FH T 0l R 0] R AR, i T 5 H e e o SRR (19 a4 Hr R
(07 AR 4 ), P Ly JR AT SR FE (SRR AT FR By /R AT R A2 AR AL, 78
] B 52 3] 317 3 1) 2R

PRAVE A EARIE . BRIP4, I REENIF R ¢ IR EPBT
F2) WIRE 5T TAE, W [6]-[11], [15] A1 [48], 35— AN AL A RW ATl ¢
AR AAAEHEN 7). B 5 SE R 1 AR KO RS, BOA A KRR, R Q i
e, A REH Q T2 [15] MmT IR 7T, X 2 TAE 5 5k OB/
R it — b k.

PRARVEAS R 70l ¢ AR (VR ) e — v ([49], 238 £ 5).

1979 4, BEAREFEREE (9] 3 B sl AT ¢ i 2
WAL, 3t T A S Q IREFHMES, 2R T B A R, X—38iE
S TIEM MR B, RO S R — 2P R T 55 i B R (R
NEFRA RG) AR T H IR 1979 5 24 HORRHEUR =55
x.

A4, MR SR FERIESE AR T 9 5 35 (ATl /R AT R I FE ) [48).
WAER, FEE AR T (AT PE S L2 ) (F.P. Kelly). fH/EXT L, {8
AIE AT T F I IR

LH KT RGIRET HHE, MR — A8 3. HAZ
Z—RMBWBINES). EERIENE: . Y. THEHLRE (W Annea-
ling BE)FIA LR F SV 2 AU WA R ZNH. ER&SS5 M
RIS E ) R Z —.

H 1978 e, ™ @B & MBS LR+ REMTH T .
TE, %77 7] © 9 3R B 22 R i 70 1) F 2240 2 —; R AL 24
K TAEE L.

EARVES ™. T s B IESE—1E, BE%. il ¢ JfE
(1) AR (B andgie) SINTGTS B s A, 45t 1 nr ik i R v )
AE([16)AN[17]) (X T AR AH I 2, R VU 44 X THEe 2, 2
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=AM IEB T I B ED 52 Gibbs &, X MR B HEENYEE
X.

FEE A, X757 H ) TAE G R b g Sl G, ARJFRE . Bk ESE
A Gk ek, T ARANTT I 2 H AT AP L R 7 BR AR A ™ - [21]0EBR T
BB 0 7€ H I FAIAL, 1T BRI 23 O T N TR) v Ak 2 4G E 1Y, X it T A
PHTIL R — A A, D.C. Kendall FRiX— TAE & “FF W7 (i, 56
17 1), IE KK D.A. Danson(H k22N A& KT A ST
DA I IF 45 R

FLAE 1980 4, £ [H [E X BBt bt 4 F. Spitzer Btil 40 7£ Cornell
KEEFHE B TR IG 28R B n il 20 75 (48] A B R AR (Rl 2 X
[9]). 1987 “EjuH, Pufl Heielberg N AT K H. Rost EAhFIH S YE
FWAHET R VA& &S TR RS MRS —ARFLE (T.M.
Liggett, Interating Particle Systems, Springer-Verlay, 1985) #23C [12],
[16] A1 [17] %1922 SCRR (A, 25 13T0).

X CL_E AR BRARVE ¥ N3 7E € [F Colorado K2#H1 University of
Los Angeles £ RS YE. ST [9]+ [15]-[18] B 7E 1981 437 N [l bx %
o PG, A ZESWCCE. & FHAR M. Fukushima B 55
SR AR FARAE T KA TR A, XL TAE TR 1984 HE &) F R 28 —
Ja BN bR ol B did, 13 375780 480 K R.L. Dobrushin )
FRIH J. Fritz M KHE L. Accardi 55 N IFRHE.

BT XA, BRARTE 5™ R S5 — 3R 1985 4 H K #ZE A
SRR
(M) MEEESHEERHE

M B2 BN R GET T 3 s T ORBR AR, TR & A I R G TR
ZoRHKE, BRARVER EEEEMERA W LA 5

1. BB 5 TH T Fe 45 Akt k. 53 [30) AR F AR 17 F—
FRE R B SR & T VR R AU, 55T o — R R B ) I
MG TR R, T 55 Hb— Rl & 75 A

2 . BTN RR ARG, B A i) AR H R, BISE AR B T4
EWIAG T T NET, a7 /NE TS [22]. [25]. [30]. [31].

3. i, MRS R IR U 2 B8 B R KT 55 /NRRAE. R
BRIC [33] 45 T — ol B S b S b St AR G 7V
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4 . AEW] T Bh FE AR A S A B T S R A M PR AN TR T
HERRAETLT ZA) E— [25] (M, 26 14 70).

5. et RS B H B ARE & I IR B AR AL T [30] [31] [40].

6 . KRS VAN H T EEBL R B [25]. [40], MY O
(38 5 3 I PERIT AT [24]~ [26]~ [29]- [33] A1 [49)].

XN A A T FE AL 2 B9V 2 4 3T B T S A BE L
A TS EE R X, B AT B R A R J LR,
R A B 1 22 IR AE B P 40 & i) 6 3 0 5 T PRI 9 2R 49 a7 4
Heidelberg 1987.1, ¥t [ Edinburgh 1987.2, J:[E Warwick 1987.8, 7.4
S 1988.11, ALK 2% 1988.12, Hilnd E 37 K2 1990.5 % 5 I, 11
KEE. A, HAME 6 MR RPN A S e A, BT, M. &
KA RIS RE A NEWF TR TAE. 923 W.S. Kendall A5 H it <Xt
TR TTIEAEREALEL S T LA R, HORAFAE S — S R ) 2R 7. i
B AT, NN GARATIXHFE I TAE W2 WA 5 B (B, 38 4-7 10).
NIBEEIE =R T 5 IREEF 7 1 £ B R, Springer tHAR T W.J.
Anderson [1]JZ {£Continuous-Time Markov Chain (1991). &% BH4H T
IR AR R E E BN . BROCT Rl G R ) — e B[R, A —
TG RO T 5 IREEAR & BT AR

() R Rz B 3%

AR B 24 A GE it YR AR E TSR AE T R 4. DA T [ Ah AR
5 LR AL IR S 22 TR SR = Ak iy HLA R — AN RT3, PR T 3z oy A
H1 B 78 PR SE Dy AT HLBE 2 A A 1 B AR RS, X T AR B R
ESESREN

FETAFA LNV ARYERE, SREAME, #8155
RN T7 AR IR,

1 AMRYEREE. Sr oy S IR, (HE A8 RIiEERNA. &
LT T I 1), A PR BT 4E A Oy — 4B 30T [23], A 1R @A DL .
W5 1A A RE— 2D R SRR A T 3 () R — B (AT I

2. WRERME. AR REE A RYEAFRIR, X8, £/ 1 i
H S WCSICE s S, BIAE T T Wasserstein B2 (VA Al IR 25 22 1]
BRZJR) BB ). X T BRI AL T A (DY ). — AR R N IR A A A
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HEAE [24], [26], [38] A1 [41] HFSE R (“LRMET FIRFERIE T B /NS L T )T
23).

3. fF RS G 5 VARt R N RO R 0 433 g 1 X 3 [29] [41].
b S5 )3t e an ik

1987.1 BRI EETE i Heidelberg K&AF @R T 55 4 S N #iid
P2 R . 25, ABE C. Neuhauser Huk 1 BR A3 i 45 8, A T
— AR AR S0 R 26 B2 2 L [RIFE AR & 7 . il Bk [35] 5N T
— A T b 55 RS B AN — o ARG T VE, 49 31 B AR — R i
Ptk &8 B (A, 565 11-12 TT).

1985 4, 3£ [E Cornell K241 R.Durrett %R UGS, R Ia)fth /¢4
TR AT BOL R I T AR, SRR R BN ER. R LAt (B 5T
W 2R ORI FE B SR . 1987-1988, {5 W.D. Ding(T /i
§#), T.M. Liggett fifuk 7 vl i ) Ry BOS F2 03 [ 1. BEJS, T.J.
Mountford SAEHR T w5 IR USCAS R AT 306 e 4™ it 7% o) g 1. AT 51 A
T BRTEIX 75 TH 1) R 18 5L, R F 3 3o R 1 ) 3 PR Ol o DA i (B, 26
8-10 T1).

LG H RN IO A R A e T AR T (L™ g 2
AR, PR 29(1980); P Af L BRARYE, HAE T 7TB(1986)1). 1984.8,
WRAYAE £ 2 ) [ s 2 130 A o5 3 7 T PR AT 98 A . P L R A
H A B brax il b (1985) Wit /Sask, B IR & TIE, 725 br
b, B EiRWT R E 24, £ ER J.L. Lebowitz, HASH) T. Shiga, & KA
A e 2 NI T TH BT

4. AR 1R IR

SN BO R & AT G B G — RO I 2 WA A B
TR R HU o TR, WA A3 b BT 3] 75 W ) T B2 i i
TAREN J1 R, 31X 72 A5 50 I BLy Bl A2 i — > TAFE A 3
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