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8:00 —22:00

August 20

Sunday
Registration
Hotel Hall (Ground floor), Hollyear Hotel
August 21
Monday

Opening Ceremony

Venue: Conference Hall, Tower C-201, Century Building, Railway Campus, CSU

9:00-9:10
9:10-9:30
9:30-10:00
10:00 —10:30

Session 1A-R1

10:30-11:00

11:00-11:30

11:30-12:00

Welcoming Address
Professor Boyun Huang, President of CSU
Opening Remarks

Professor Zhenting Hou, Co-chair of the workshop, CSU
(zthou@csu.edu.cn)

Professor Mufa Chen, Co-chair of the workshop, BNU
(mfchen@bnu.edu.cn)

Photo Session

Tea Break

Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Anyue Chen

Fractal Geometry of Markov Processes

Yimin Xiao

(Michigan State University, US; Email: xiaoyimi@stt.msu.edu)

Constrained Optimization for Average Cost Continuous-Time Markov
Decision Processes in Polish Spaces

Xianping Guo

(Zhongshan University, China, mesgxp@mail.sysu.edu.cn)
A Note on the Finite Collision Property of Random Walks
Dayue Chen

(Peking University, China, dayue@pku.edu.cn)



Session 1B-R2  Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel
Session Chair: Wei’an Zheng

10:30-11:00 The Choquet Integral and Its Applications: A Survey

Jia’an Yan

(Institute of Applied Mathematics, CAS, China, jayan@mail.amt.ac.cn)
11:00-11:30 Anticipating stochastic partial differential equations

Tusheng Zhang

(University of Manchester, UK, tzhang@maths.man.ac.uk)
11:30-12:00 On Brownian Motors

Minping Qian

(Peking University, China, qianmp@math.pku.edu.cn)

12:00 — 14:30 Lunch Break

Session 2A-R1 Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Dayue Chen
14:30 — 15:00 Markov Processes in Random Environments
Dihe Hu
(Wuhan University, China, dhhu@whu.edu.cn)
15:00-15:30 Criteria on several types of ergodicity for single birth processes
Yuhui Zhang
(Beijing Normal University, China, zhangyh@bnu.edu.cn)
15:30-16:00 Age-dependent Branching processes in random environments
Yingqiu Li

(Changsha University of Science & Technology, China,
liyq@csust.edu.cn)

Session 2B-R2  Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel

Session Chair: Minping Qian



14:30 — 15:00

15:00-15:30

15:30-16:00

16:00 — 16:30

Strong continuity of generalized Feynman-Kac semigroups: Necessary
and sufficient conditions

Chuanzhong Cheng

(Hainan Normal University, China, czchen@hainnu.edu.cn)

A topological lemma and its stochastic applications

Jiagang Ren (Zhongshan University, China, jgren@hust.edu.cn)
Levy XTI HTRE ] Burgers 77 FEHIRE LR AN LM

Zhao Dong

(Institute of Applied Mathematics, CAS, China, dzhao@mail.amt.ac.cn)

Tea Break

Session 3A-R1 Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel

16:30-17:00

17:00:17:30

Session 3B-R2

16:30-17:00

17:00:17:30

18:00 —20:00

Session Chair: Zenghu Li

Upper bounds for ultimate ruin probabilities in the Sparre Andersen risk
model with interest and a nonlinear dividend barrier

Yijun Hu
(Wuhan University, China, yijunhu@public.wh.hb.cn)

A Markov process functional with Markov process

Xianmin Geng

(Nanjing University of Aeronautics and Astronautics, China,
Xianmin.g@nuaa.edu.cn)

Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel

Session Chair: Guanglu Gong
A Large deviation principle of super \alpha-stable process
Yanxia Ren
(Peking University, China, yxren@math.pku.edu.cn)
Almost Surely Exponential Stability of Numerical Methods for SDEs
Chenggui Yuan

(University of Wales Swansea, UK, c.yuan@swansea.ac.uk)

Conference Dinner




August 22
Tuesday

Session 4A-R1  Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Jiezhong Zou

8:30 — 9:00 General Reuter Lemma and Uniqueness and Extinction of Interacting
Branching Models

Anyue Chen

(University of Greenwich& University of Hong Kong, A.Chen@gre.ac.uk)
9:00 —9:30 Complex networks and Markov chains (1)

Liming Liu

(Hong Kong Polytechnic University, liming.liu@inet.polyu.edu.hk) and

Dinghua Shi

(Shanghai University, shidh2001@263.net)
9:30-10:00  Complex networks and Markov chains(Il)

Liming Liu and Dinghua Shi
Session 4B-R2  Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel

Session Chair: George Yin

8:30 - 9:00 LN -uniqueness of Kolmogorov's forward equations and Liouville property
Liming Wu
(Wuhan University, China, Li-Ming. Wu@math.univ-bpclermont.fr)

9:00 - 9:30 Stability of Stochastic Differential Equations with State-Dependent
Switching

Fubao Xi
(Beijing Institute of Technology, China, xifubao@xinhuanet.com)

9:30-10:00  Quenched limit theorems for the super-Brownian motion with random
immigration

Wenming Hong
(Beijing Normal University, China, wmhong@bnu.edu.cn)

10:00 - 10:30 Tea Break

Session SA-R1  Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Xiangqun Yang



10:30-11:00  From Markov skeleton processes to PDMPs with application in risk theory

Guoxing Liu

(Hebei Univeristy of Technology, China, gxliu@hebut.edu.cn)
11:00-11:30  Branching Processes with Large Immigration

Junping Li (Central South University, China, jpli@csu.edu.cn)
11:30-12:00  Subgeometric convergence of Markov processes

Yuanyuan Liu (Central South University, China, liuyy@csu.edu.cn) and
Zhenting Hou

Session SB-R2  Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel
Session Chair: Jiagang Ren
10:30-11:00  Asymptotics of random mapping graphs
Jiangang Ying
(Fudan University, China, jgying@fudan.edu.cn)
11:00-11:30  Optimal control of SDEs associated with Levy generators
Jianglun Wu
(University of Wales Swansea, UK, J.L.Wu@swansea.ac.uk)
11:30-12:00  Stability of stochastic neutral partial functional differential equations
Jiaowan Luo

(Guangzhou University, mathluo@yahoo.com)

12:00 — 14:30 Lunch Break

Session 6A-R1 Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Dihe Hu

14:30 — 15:00 4 stochastic equation of non-negative Feller processes with non-negative
Jjumps

Zenghu Li
(Beijing Normal University, China, lizh@bnu.edu.cn)
15:00-15:30  Some new results for dynamic mean-variance portfolio selection

Zhongxing Ye



15:30-16:00

Session 6B-R2

14:30 — 15:00

15:00-15:30

15:30-16:00

16:00 —16:30
Session 7A-R1

16:30-17:00

17:00:17:30

Session 7B-R2

16:30-17:00

(Shanghai Jiaotong University,China, zxye@sjtu.edu.cn)
Large deviations and interacting systems
Jinwen Chen
(Tsinghua University,China, jchen@math.tsinghua.edu.cn)
Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel
Session Chair: Elton Hsu
Entropies, convexity, and functional inequalities
Djalil CHAFAI
(Université Paul Sabatier, France, chafai@math.ups-tlse.fr)
Pathwise stationary solutions of SPDEs and BDSDEs on infinite horizon
Huaizhong Zhao
(Loughborough University, UK, H.Zhao@]lboro.ac.uk )
Limit Theorems for Immigration Super-Brownian Motion
Mei Zhang

(Beijing Normal University, China, meizhang@bnu.edu.cn)

Tea Break

Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Yimin Xiao
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Shaoyi Zhang

(Hubei University,China, zhshaoyi@yahoo.com.cn)

The linear minimax estimator of stochastic regression and parameter under
quadratic loss function

Shenghua Yu

(Central South University, China, yshh1966@163.com )
Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel
Session Chair: Tusheng Zhang

Switching Diffusion Processes
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George Yin
(Wayne State University, US, gyin@math.wayne.edu)

17:00:17:30  Strong Feller property for measure-valued flows (Fleming-Viot processes)

Kainan Xiang

(Hunan Normal University, China, nan_kai@yahoo.com)

18:00 —20:00 Conference Dinner




Session 8A-R1

8:30-9:00
9:00 - 9:30
9:30 - 10:00

Session 8B-R2

8:30 —9:00
9:00 - 9:30
9:30 - 10:00
10:00 - 10:30

Session 9A-R1

10:30-11:00

August 23
Wednesday

Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Zhongxing Ye

M/PH/I1 queuing model with infinite phases

Yonghua Mao

(Beijing Normal University, China, maoyh@bnu.edu.cn)

Testing Serial Correlation in Partial Linear Measurement Error Models

Feng Liu and

Jiezhong Zou

(Central South University, jzzou@csu.edu.cn)

TR TS

Wei’an Zheng

(East China Normal University& University of California, wzheng@uci.edu)
Stochastic Analysis, Meeting Room 2,15th Floor, Hollyear Hotel

Session Chair: Liming Wu

Generalized Bismut's formula for certain stochastic differential equations
in vector bundles

Elton Hsu
(Northwestern University, US, elton@math.northwestern.edu)

The Range of super-Brownian motions on hyperbolic space

Jiashan Tang
(Nanjing University of Posts & Telecommunications, jiashant@yahoo.ca)

Exponential stability of neutral stochastic partial differential equations
Kai Liu

(University of Liverpool, UK, K.Liu@liverpool.ac.uk)

Tea Break

Markov processes, Meeting Room 1,13th Floor, Hollyear Hotel
Session Chair: Xianping Guo

A detailed structure of infinite cluster of two-dimensional supercritical



11:00-11:30

12:00 — 14:30
14:30-18:00

19:30-22:00

oriented percolation
Xianyuan Wu
(Capital Normal University, China, wuxy@mail.cnu.edu.cn)

Asymptotic Relationship for Ruin Probability in Classic Risk Model
Rizhao Gong and

Jiezhong Zou

(Central South University, jzzou@csu.edu.cn)

Lunch Break

City Tour: Yuelu Academy(Yuelu Shuyuan) and Hunan Provincial
Museum

Social and Cultural Activity-Tianhan Theater



August 24-25
Thursday and Friday

Trip to Zhang Jiajie National Forest Park
Note: This trip is Non-free. If you want to go, please tell the

workshop secretariat when you register on your first day of arrival.
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Appendix I

A Short Introduction to Andrei A Markov (1856 to 1922)

http://www-history.mcs.st-andrews.ac.uk/PictDisplay/Markov.html
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Anrei Andreevich Markov

Andrei Andreevich Markov was born June 2, 1856 in Ryazan, Russia. In his
early years, he attended school in Petersburg and was a poor student in
everything but mathematics. He was somewhat of a rebel, and this quality stayed
with him into adulthood, causing many problems with his government and peers.

He was a student under P. L. Chebyshev at the Petersburg University in 1874,
and completed his studies there in 1878. He received a gold medal from the
university and was asked to stay and become an academic by profession. When
Chebyshev left the university, Markov taught his probability courses.

Markov was elected to be a member of the mathematical "school" founded by
Chebyshev, the St. Petersburg Academy of Science, in 1886. He became a full
member by 1896 and retired from the University (although he continued to teach)
in 1905. He was also one of the early mathematicians who were always seeking
the practical uses for statistics and probability, and took part in debates about the
running of certain departments of the government and also teaching math in high
schools.

Markov was one of Chebyshev’s most famous disciples and his ideas were
always trying to represent probability as an exact and practical mathematical
science, even before R. A. Fisher. He and one of Chebyshev’s other great
students, Liapunov, were very focused on their mentors’ ideas. Markov
especially focused on the method of movements. His introduction of the Markov
chain as a model for the study of random variables made huge amounts of
research possible in stochastic processes [ a stochastic process is a family or a
collection of random variables indexed by a parameter-also called a chance or
random process. The common indexes used are time and space to represent
random phenomena.] He mostly confined his work to investigating the Weak
Law of Large numbers (WLLN) and the Central Limit Theorem. His motivation
for the writing of his papers involving the Markov chains was first, to show that
Chebyshev’s approach to extending the Weak Law of Large numbers to sums of
dependent random variables could be taken even further. Second, and probably
more applicable, is an animosity between Markov and P. A. Nekrasov. In 1902,
Nekrasov said that not only would "pairwise independence" yield the WLLN
according to Chebychev’s deductions, but also he claimed without much proof
and wrongly that it was not only sufficient but necessary for the WLLN to hold.
Markov, of course, refuted this argument (and correctly) in his papers, and

12



thereby made a lifelong adversary out of Nekrasov. In doing all this, he uses his
self-named Markov chains as part of the processes.

A practical use for his mathematics was found in his use of his chains to model
the alteration of vowels and consonants in Russian literary works. He also wrote
a statistics and probability textbook, one of the best in its time. His work
influenced many other famous mathematicians and statisticians, including S. N.
Bernstien, V. I. Romanovsky, and Jerzy Neyman (who then took statistics to a
new and more practical level). After contributing a great deal to number theory,
analysis, calculus of finite differences, probability theory (with the Markov
chains), and statistics, he died in Petrograd (formerly St. Petersburg, now
Leningrad), U. S. S. R., on July 20, 1922.

http://www.mrs.umn.edu/~sungurea/introstat/history/w98/markov.html
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Appendix 11

The Original Paper that Introduced Markov Processes (1906)

A.A. Markov. "Rasprostranenie zakona bol'shih chisel na velichiny, zavisyaschie
drug ot druga". Izvestiya Fiziko-matematicheskogo obschestva pri Kazanskom
universitete, 2-ya seriya, tomel5, pp 135-156, 1906.

Sincere thanks goes to Dr. Zhanna Kashina of the International Office at Kazan
State University, Russia and also to the University Library. Without their
generous and prompt help, we cannot find this great paper that was published in
the journal of Kazan State University one hundred years ago.

BULLETIN DE LA SOCIETE PHYSICO-MATHEMATIQUE
de Kasan.
Deuxigme série. Tome XV.

N3BBCTIA

ORIRC-VATEMATIFRCRATD - OBLLACTRA

P HMIEPATOPCKOM®D KASAHCKOMD VHUBEPCHTETS.

BTOPAH CEPIA
Tomb XV.

N, 4.

e St - ———

EA3AHD.

Tuno-anrorpacpis Mmneparopecxaro Yamsepcurera,
1906.
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PacmpocTpanenic saxoma $oasmexs 3I2Ced® HA BS-
AUYANE, SABMCAWMIR JPYIB OTB APYra.

3aR0EE® (OIpMHXE YECEIH, BB CHIY RKOTOparo, ¢s Bhpo-
ATHOCTBI CEOJB Yroamo 61u3r01w k% 1ocrosbprocrn, Mo®HO yreep-
®£1aTh, 4T0 cpelsee apauerziecsoe B3h BECEOILEEXED pelm-
9@ED, NPE I0CTATOYEO (OIbmMOMT 9YuCAE STEXE BEIWYEED. OF-
€1h OPON3BOILHO MaJ10 OTIRYATHCA OTH cpexmelt apupmernze-
¢Eoff H3P HXB MATEeMATRYECEEXT O&sjanil, suseiens UeOwme-
euMs *) u3s pascuorpBEis MaTewarmeecgaro O&MIamia EBalpa-
T& PAsSHOCTH Me®IV CYMMO¥ ITHX® Belaydss W CyMMOod muX3B
MATeMATHYECEUXE OmmIasii. A mmenso, m3s pascymienid Yedn-
meBa HCHO, YT0 VEAsaEHu 3ax0E® (0ISIMAXD Y@cCeldh JXOA®KEED
onpaBimearscd B0 sBCchxm THx1 caysadaxs, xoria marewarayeckoe
ORMIAEIC KBAIDATA PA3BOCTH Me&EIY CYMMOH BeIRYAHD € CYM-
Mol EXBP MATEeMATHYECEUXE® oOxmsiagill, mnpm Oesmpexbirmon:
5O3DACTaEiE YECIA BeIEIEAD, BO3pacraers Meriesdbe sbys Kpaz-
PaTs BX%H YHCIA, TaR® 4YTO OTHOMERie ATOT0 MATEMATAYECKATD

0:RBJAaHld EBb KBaIpary 4dmcia sexutuss uxbers mpexbiows
HV1b.

B csonxs suso1axs UeGumess orpaguynica npocrbiumys,
¥ moroMy EanGoabe mETepeCHHMD C.JAVYaeMh, HE3ABHCHMEXE Be-
3189683, BB aT6oM:s npocthimews caysad, maEs mogasars e

Coummeniz I, 1. Yebumepa. T. [, O cpeiums? BeIHTUNAXS.
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GuureBh, MATEMATAYCCKOR O:RETAMIC BHIICYEASANHATO EBALpaTa,
npa Gesupepbabnons BO3PACTAHIN YHCAA DEANINAD, MOKETD BOZ-
pacrTath TOIBEO CH TAROH e guerporoif KaRB YHCAO BXB, €CIH
MATEMATHYECKifl OEMAAHIS KBAXPATOBB CAMEXTH BEINUIRD ocra-
joTes KOHEYHEIME, & HE BO3PACTAOTE Gesuperbasno.

Komeumo, yeiosis ‘Uefmmesa jaiexo e HCUEPIHBAIOTD
pebxT cayuaesh, KB EOTOPEME MOMHO npuabEETh BEIIEYRA3AH-
Amil SAKOHS, €CAN JajRe MH OTPAHMUMMCH HESABHCHMMMI peu-
ygmamm. Mu Ee mawleMs OHAKO BB BHAY SAREMATHCA pasui=
ckamieMd yeaopiff HeOOXOXMMUXT H 1OCTATOURNXT Jad upuyb-
HEMOCTH BTOLO 3KOHA; & YRAmeMB TOAbEO, HT0 BHBOM Yeou-

mepa MOKHO PACHPOCTPABUTH H HA phroTOpLie CAYYAM, JOBOIB-
40 ofmaro sapakrepa, ROrja BeANUHHEL SABHCITD APYI's 0TH

ApYTa. _
§ 1. Ha mepsons piaph MOmHO NMOCTABUTE CAYudil, BOCAA
cp3h BeINUNHT TAR0BA, 4TO yseantenie 0G0l 3% RAXD Lie-

yers 3a cofoif &'HEHhmEEiE MATEMATHYCCRUXE OfBAaniil 0CTalb-
HEXB.
()cramopuMCs Ea HTOMD cayuah; mycrp pascMATPHBACMED

payu Beamamen Gy1yTs
55:*'“30:"--:*"5;;:""'
a yaTEMATHYECKiA Ommiamia mX® coorsBrersesdo pABHLL

all aj: L] - L L T Et’z: - - " " Ll ;

MOI0EOMTE eme Jid EDPATROCTH

PascMaTpuBAS MATEMATATECROE OomBaAHIe RBAIPATA
i i s X2
(2,424 » A En)

paﬂnaraem. ero Ha CAAraeMu

a2 - 2 = 2 - " G ~
£y g e “+".?: +2"I‘2+Q‘lz:i+"'"""'-"—"'”n-l"n
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1 moas3yeves m3pBerAMMD TIPEANOBERieNMT, UTO MATEMATHYECHOE
omuEIagie CyMME pasHo cyMMb MaTeMarmueckux® ORuTAmil cia-
TAeMHE Y.

T11 nesaBuCHMHXDH BeINYUAT MATeMATAYCCKid omlania
npousseeniii Buga z,z; BCh paBHM HYA0 W IOTOMY MATEMATH-
yeckoe ommaamie (2, +7,+. .+2,)" mpasoxaTca Kb cymub wa-
TeMATIYECKEXD ORUAAHIN KBAXPATORD BEIUTHAD 2, Z,, . . , &,
By mamems me caydal Maremarmdeckoe omujamie Ra®Iaro
nponspejenis z;z; MHCIO OTPHUATEIbHOE M HOTOMY
MAT, OEHL. (2, #2,+..+7,)' <X Mat. om. 2% (k=L1,2,..,n).
UroGu Be roME yiocrosbpursed, moI0mAMD, U0 COBOEYNHOCTH

qicean
i
flf:z’h sy -‘?ﬂfrm]:

PRCIOIOMENHNET BH BOPACTAIOMENT HOpaJEB, mpefcrapiaers
ne' posMomEN 3Havenia z;,, a pbpoarmocTH MXH coorsbreTBEH-
110 PABHN

VT TR AL

NYCTh HAKOHEND NpPH
R n P
=& n& o« o - ,Egmj
MaTesaTHyeckoe ommianie z; cooTBLTCTBEHHO pPABHO
Bplin o o o o080,
Tlpn Tagaxs 0003mAMEHIAXT MATEMATHUCCROE OMMAAHIC MPOH3be-
JXeHif 2,2, BHDRIRAETCH CYMMOIO
P+ p . o A 2 e
A MateMaTmyeckia OMHAAHIA CAMAXT BCAHMYUHTE 2,,Z;, DPABHMK
ny.aw, MOryTh GHIE npejicrapieal Bb BH,H.'E CYMMEB

e o ple)afe)

P+ @ e+ AP )
1#
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1 raE® EARB A1d PASCMATDHBAEMATO HAMH CJIYudd, COIAACHOD
NPeinoA0Aenio, J0ImE0 OHTH

a[k:}a”,&:} e .:.I-ﬂ;.r["'],
o 8b cmay nspbernaro mepapencrsa ‘ledumesa *) mawbesn.

@ () @ (i) B~ @ O

Pi % ‘1.&{223; 2 2P 4=0.
Cabropatelbno BB PASCMATPHBACMOMY HAMU CIYYal0 MORHO [1pi
whBHENTH SAKORT OOABIIAXD vHCelb, €CIA TOABRO MATEMATHYECROC

omujanie 2z, OCTAErci EVHEYHRMMD, & HE BO3PACcTacTh deaupe-
rbaso suberb cm 2.

E® 'romy me HEPABEHCTBY
MAT, ORHA. (2, +2+. +2,)'< SJM&T. OmHA. 27 @ cabro-

BATEILHO [ EB TOMY e SaRiouenino o npumbnnMocTH 3aRona
Goapmmy® uAcerb, He TPYAHO npuitm m BB cayuah xoraa
WaTeMATHYCCKOE OMEBAARie &y, NPH BCAEOML K, yMEHbIIAeTC:
CH YBEAMYCHIEMD CYMMIL

ﬂ?i-i"ﬂ'z,_,"'. S

A4 9TOr0 HYRHO TOABKO BOCIOIBS0BATECH TORICCTBOMD

(2, 42,4 0 o+ 8,) =2 +&+. . F 2,2 +2z 2,
+2(2, + 2,08, + 2(5, + £, +55) 2,

Viasagass YeloBis BHIOAHANTCH, HAnpuMmBps, bb cayual, xor-
Ia CYMMA
B+ Tyt o B,

papEa 4HCIy GBANXH Waposs Cpeim 7 WAPOBH, BHHYTHXE HO-
crbropaTeasno usEs cocyia upn crBIVIOUEXD YCIOBIAXT!

* Cownmenin 1. J. YeGmmesa. T. 11, erp. 716—719. 0 upubinEen-
HHYD BHPAEEHIAXT OAHHX® WHTECPANOBTE WEPEIT apyrie. Korkine. Sur un
thioréme de M. Tehébycheff (Comptes Rendus, T. XCYD
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1) nepsomayarsmoe ducio OBINXS mAPOBs BB COCYAB
pasno 2a, & OCTAIBHHXD Maposs—20;

2) puHYTHE WApW 00pPATHO BB COCYAH HE BOIBPALLAKTCS;

3) rorga BB cocyal ocraeres a-+ ) mAapoRs, BB HEro UpH-
Gapaiors ¢ Gbamxsn mapops u b ApyraxTs maposs.

Br cmiy sagoma OOABIIEXTH YACENH BH JAHHOMB caviab,
COBEPUICHBO TakKe Eaks B5 mspbermown cayuak, ®orza ormo-
mesie yncaa OBInx® mapops Eb uucay BeBx®n maposs BB Co-

. a
cyxb coxpamaers nemsmbmumylo Beamtmmy ] \WH MO YTBEp-

RIATH, ¢ BLPOATHOCTHIO CEOIb, YroAHO (AE3R0W K% jocrosbp-
HOCTH, 4T0 OTHOWeHNie ymexa uoasmpmmxcs OBamxs mapops Kb
4HeAy BehX® BMHYTHXE MapoBh, NpH TOCTATOYHO GOJBIIOMS

a
yic.rb uxb, Oyjers OTAHYATHCH OTH mmen’ke, ybun ma Jamw0-

0y 3a7aHEYI0 BEAMYUHY.

§ 2. IMopropsas, 9ro MH JaeMF TOALKO J0CTATOYHHA, EO
He HeoOXOAMMHA, YcA0Bi#, ocTaHOBHMCA HA OXHOMT 3% THX%B
‘CIVYAEREH, HA KOTOpPHe BHEBOAH Uelmmesa MOREO pacumpocTpa-
HETH 00 Toff upuyamb, uro Baisnie BernmumHD

L N

B bl B 4 Tl Eftae e

Apyrs HE gpyra Owerpo y6uBaers mo MEph yeeawvenia uxw
‘B3AHMBATO pascroamid. Do mamemt cayuab

&+ T+, . T,

0yiers NpeicTaBadTh uncAo mospiaerilt mhrortoparo codmmii A
nps # nocabioBaTeARHWXS HCHHTAHIAXT, CBABAHHWIL TAKAME
.00pasoMs, uTo BhposTHOCTH CcoOMTIA A NpW RARAOME HCIIRITA-
gir awbers snoamb ompenbiennoe smauemie p', ecam coburie A
MOABHIOCH IPH HEHOCPEACTBEHHO NPEIUIECTBYIOMEMT HCOMTARIN,
u gpvroe onperbaennoe smaveaie p” BB UPOTABHOMB cayuab,
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EAKOBK OH HO OHJH Pe3yAbTATH MPOYNXH UpPepmecTsyIoUnEs:
eMy wWcnuTamniii; ceam ke pesyaprati schxs ncnr1apiif ocTa-

iorca meonperbaennmyu, 1o Bhposarnocts cofumrin A ang RURAA-
TO H3h HEXH pPapHa OJHOMY H TOMY e 9HcIy p.

Ilpmcrynaa ®» pasemorpbmiio droro ciydad, MOA0KIMD
I8 EPATROCTH

1"_”1]: Qsl_f}'i’ gr’ l—-]_!”: Q:I

g samBrame, uTo uncaa p,p',p" eBISANH MEEAY COOOL HPOCTHMD
PABEHCTBOMB
— ! ]
P=pp +qp,

Ha OCHOBABIH KOTOPAro MO ARHHKAMYD JABYMTE M3B ITOXE HICETD
He TPy HO Bafitm Tperse; ONO JaerTh

n = ]
= 1_3%}_—' p'=1+p'— &

A e 4
+p p’ '

H=rr—

Tagp Eakbh YMCIA 2,%; COOTBBICTBEHHO O03HAYAIOTH UICIO (0
pam 1) nospaenit codmrin 4 mnpu menmranigxs oTMBYCHHEINT
mymepams [ a L, TO HETPYAHO YCTAHOBHTH PABEHCIBA

(y= ﬂ‘c._—_gji

Herpyzmo taxke yobinrbed, 410 MAaTeMarnieckoe ORHJARIC MPO-
m8Befienis 2;7;, PABHATO

x.{mﬁ,—agﬁﬁ—-ﬂﬁ.‘ﬂf. UGS
NpABOANTCS BB PA3HOCTH
MaTeM. OEHI. ¥;T;—p’.

Uro e KACACTCH MATEMATHYECKATO OKHIAMIN NPOMSBEJEHIT X,
10 om0 paBmo BBPOATHOCTH TosBieHiA COOHTIA A npn ofonxn
HCOHTAHIAXE, OTMBUCHHNYT HyMepamu [ u L, KOTOPaid b5 CBOW
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ogepeib BB CHAY TEOPEMH 00D yuuomenin phpoarnocTedl MO-
:xeTh OWTh BHPAKENa IPOHSBEeHieMB YHCIA p, MPEACTABIAI0-

maro phpoATHOCTs mOABIERis COOLITIA HpH ACHOHTARIA Ch HyMe-
poxs [, Ha mbroTOpOE ¥MCIO L', npexcrapigiomee BEpoaTroCTH
nossienis cobmrig A mpH MCOHTAmiE CH HYMEpPOMD k, ®orja
nsebermo, wro coburie A 1osfBHIOCH IPH HCOHTABIA CH HyME-
poMs I,

[Ipuzs TaREMB 00pasoOMB KDL PABEHCTBY
MaTeM. ORMJ. zﬂzg_:_—p[R"k——p),

Wi IOKHE BAEATLCH pasuckamiess uncia [y, xoropoe sapm-
cuTh, Kakp He TpyArO yobamrsesd, TOABRO OTH PAsHOCTH k—I
m MOTOMY MOEers Outh ofospadeno Goake mpoCTHME CHMBOIOMD

‘Ra{'—d'

HUpr k—1=1 B5 cuay mamuxs yeaosiii uwbems
-_R’:PI:J
sarbms merpyimo mocxbrosarenrsno HaHTH
R,=R.p' +(1—R)p"=pp +47",
RSZRQPF'!'U_I{E}P“:

J’Rm+1':"R.-mpF "+ (1—-Rm)})”:p” =+ (,p,'_pu}ﬂm‘
Yvasuenie
R.=p"+{o'—p") B,

upuRARTeRNTs Kb uncay Thxs, xra phuenis KOTOPHXD HETPyL-

O YRA3arh 00wy (opMyly; & HMEHHO, JTO ypaBhenie Ja€Th
BAMD

R,, =0+ C(p'—p")"
npi ueMs mocrosunoe gncxo € omperbaserca 3B yCA0Bid
g 5
By=p

Il OKAsHBaercs pasEHMB l—p==(¢.
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ecan e p'>>p", TO MATEMATHYECKOE ORHIARIC NPOM3BEIEHIH

(2, +2,+. . A23)%;
MEHBIIE
py(p'—p")
ey
M IOTOMY
I LY
MAT. ORAL (2, +2,+..+2,) <npg(l+ f{{%rf_g}l)

npg (14+p'—p")
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TaguMD 00PAs0MB ML HPAULIA KB HEPABEHCTBAMB, EOTODHA ACHO
0GHAPYRHABAITS, YTO Kb JAHHOMY CIyUal0 MOMHO HpuMBAUTH
3aK0HF OOJBIIEXTE YHCEN.

B cHIy 5TOr0 B3aEOHA MBI MOKEMB, C€B BBDPOATHOCTHIO
CKOAL YTOJHO OJXH3R0I0 KDL JocTopbpHOCTH, YTBePEAATH, HTO
IPH j0cTarodao OoapmomMs vueab Bamaxs peunTaniit orsome-
Bie umcaa mogpiremifi coGmria A KB wumcay meudramiii Oyaers
1]3.31'111%{:3 OThH P Ha BE.'IH‘IH]]}' MEHBIIYIO 1100010 JABHATO 90C14.

§ 3. Bupaigenie MareMarnyecraro ORMIAHIA LPOA3BEACHIN
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2;2;, HalilemHoe BH MPERRAYIeND naparpa@b, MOEHO BEIBECTSH
gah 00UEXH (POPMYAEH, KOTOPHMHE ME 3afiMeMCd O ROTOPHA MO-
ryTh  CAYMATH OCHOBAHieMH A14 paapubinxs uscabposanii.

(OGo3EAMWNMD, HPH HPELIOJI0KEHIAXD NpPEIRAyularo mapa-
rpada, cnmporons L, ,; BBpOATHOCTE, YTO BH HCPBLLA ; mems-
ragift coOmTie 1 MOABATHCA POBHO M1 DA3D.

Mni MOEeMTD NOA0RHTH
g 17 . )
jjm1§= ina:ﬁ'-l- Unr.'ﬁ"

r1k U,,, u V., osgayaiors Ty®e BLpoATHOCTD, EAED b

po up#H caBAVIOUEXD YCIOBLAXD!

1) U, .,—upm ycaosim, uro npu nocrbigess HCHHTAHIH
conurie 4 ne umbers mbera.

9) V ,,—upu yeiosig, 4ro Hpm mOCrhiHEMB HCHHTAHIH
codmrie A uaberns mbero.

Bs csasn c¢b veruwummavmu P, oV, U, .. BBEIEMT elle

Tpu PVHEIiA TpPON3BOABAAIO YHCIA &

— T . w2 J - A=—1
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Mu [oEakesmns temeph, uro (ymemia £2; momers OmTh ompeib-
dema Raxb Eos(dumients mpu £°, BB PasIOmeHiH, IO BO3PACTA-
JOMEMD CTENeHAMT HPOH3BOALHArO 9YHCIA £, XOBOJBHO MPOCTOIG
BLIDAEEHIA.

JTag oroft wham, WoAB3YACH TEOPEMAMH CIOKEHIH M YMHO-
menis pbposroocrell, ycramaBaupaeMb JBA PABERCTBA
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Uﬂz‘ﬁ':g V.mhi—l +4q =11
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Pr,u.h{':_p ]?nz—-t 1 -1 +J” Uuz—liﬂ—-i
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Dy=q' ¥, +q'd,_,,
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ABYX'B (bg'umliﬁ <> uam Y', BHBOZAMD
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1+1 {p +4q ) y).-i i (p — )*-1 ?3—1
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TO TOIHKHO OHTH TARKE
'Q‘E-H_(E’FE"" &'")5-3.:-.'*' (P""‘"'p”)a"" "'1;:—-120 <

Orecioga cabayers, uro §2, momkso ouperbiants EKaks K0a((u-
nienTs mpm ¥ BB PAsIOMEHin, TO BOSPACTAIOUMEMD CTCICHAMD

£, 1pobm BHJA
A+ Bt

1—(p's+q")t+ (p—p")et”

rib 4 m B ne sasncars orh i
Jaa oupepbaenin 4 m B ocraerca pazemorpbrs 2, upm
JIBYX'h SHaueniaxs k; npe k=1 u k=2 Jerxo HAXOIEME
Q,=q+p&
$2,=qq" + (qp" +pq)s +pp's”,
OTEYJ& BHBOTUMTE
2 =],

Pagraras me Bamy 71po6b [0 BO3PACTAIOIIAMT CTEMEHIMD { I
OTPAHHYABAACH JBYMH IEDPBEIMI UJICHAMN, HAXOIHME
A+(B+p's+q"t=02,+Q,t
=1+ (q+ps)t
IT0 JAeTh HAME JIBA PABEHCTBA
=1
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ush KOTOPHXT mocabieee HE TPYAHO NPHBECTH KD TAROMY BH]IY
I F
B=(p"—p')(q5+p)
IItaxs OKOHYATEJIRHO HAXOJHMT

A =g e TPl
1—(p's+q" )+ (p'—p")it
=0 +2,i+2,+. . ..

g

Dra opyMyia MOmETH CIYRATH OCHOBAHIEMB 1Ad paapRbitmuxs
nscabaosaniii*) w, BB UACTHOCTH, W3 HEd HETPYIHO BRIBECTH
pesyJpTaTH UpEIHAYIAro muaparpajda, BHa YeMb OIHARO ME HE
0CTAHOBHMCH.

$ 4. Jlasx BHACHEHIA rbaa ppusereMts euie npumbps, Kh
XOTOPOMY HeJbsf MpHMBEHTE BAROHA GOXPWUXT HHCELD.

Mycrs nopoGmo npemmemy (§ 1) cymma

L, Ly . . T,

pasEa umely OBANXS WAPOBE CPefm 2 INAPOBH, BHHYTHI®
noeabrosarersHo H3H COCYAA, TOALKO IPH HOBHXD YCAOBIAX'D,.
EOTOPES MH YCTAHOBUMT TaR®!:

1) uepsosavaibpoe YHCIO Ghamxs MmApoRh BB cocyAb
DABHO «, & OCTAILHHXD 0,

2) kamAuil BREYTHE W3H COCyAa UIADH NOCTyHACT® ofpar-
o ®5 cocyns Bwberk ¢B  ApyraMs MApoME  TOTO KE nebra.
Bt xammpoms cayyah yneamvenie CyMME

T Ty, - By

penpeswBHE0 BefeTh Kh yBEAHYEHI0 MATEMATIYCCEArO 0RUARIS
x, W IOTOMY MATEMATAYECKOE ORKmjadie nposssejenis

(2, +2,+. « 712

OKAZHBACTC YHCIOME MOJORHTEILHEMD.

%) Ca. pp HspBerinxs Axag. Hayss sa 1907 roxs MOW CTATHIO ellaead-
gopanie saMBTATEAEHATO ¢AYUAd FABHCHMHEXE HenRTaniiin,
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a 3 {I:|6
M — n P m=0,1,2, . . &),
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POE% Oyaers poBro m GBawx®, m oupepbasercs, makw HOTPY -
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rxh
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a \? ‘n'.:é.'v
(m _— ﬂ"'_'_) -I’ 3
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OcuopwBagch HA JTOMTL Pesyisrarb, MM MOKEMT IIOEA3aTb, YTO-
kb JAEHOMY CIYYal0 3aK0HD OOJALUIAXE Yuceah He npumbhaer-
c#; TAED UTO MPH J0CTATOYHO MAJOMD SHAYeHiH & BBPOATHOCTH
HEpPABeHCTED

m [
—e <l ——<+ ¢
=n a+b=

Ee MOmEErs OWTh HPOE3BOIBHO 0am3ka Kb eiunnnb, Rags Oo 0u
G110 BeJHKO YHCIO 7.
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i €l
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H TAREH BAET ﬂ‘j’h[h‘l&.

(P, a—P5, ) + (P, 6—Pi ) +- .« » .
paBEa Hyai0, T0, oTAkass BE cEcremd

Pa, a==Ps, ) Po, P3G - - - -« &

MOJORATEABHN YHCAA OTH OTPHNATEIRHNXTE I 3aMbuas mocaby-
Hii HXT THCIOBHME BeIHYHHAMH, MH THOIyInMD A COBORYOHO-
CTH NMOXOAHTEILAEXD YHCELH, 00DABYIOUMXD OJHHAROBLIS CYMMH.

Bamno samBrate Taxme, uTO 8TH CYMMH MeHBIIE ejEHH-
UN; MO0 YAeHH OXHOX 8T HHXD MeHbIIe

Doy ay Pafy Pa,yy « o s
4 YIeHH Jpyroii mennme
23,0y P3,8: Phypy » 6 = o s
1o aromy, sambugs oinm wss wucers

<l
4 ¢

A0, A, Ay

HAUOOJIBIINME, & APYrid HAMMEHWIIHMT WHSH HEXH I 0003HAULE
CHMBOJIOMS
Ali—1)

PASHOCTL MERIY HAROOIBOINME K HAHMCHLINAMT H3L HAMNAXE
THCETR
qir=1  qli—=1)  4i—1
AIZ 1 Ji;j ] Jl'\:ﬂ' ;? = s = sy

MM MOKEMB YCTAHOBHTL HEPABEHCTBO

wncn. smav. (47— A7) <pasi-n,
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rib % pasnserca cywud pebx® notommrersHNYT wHeert CHOTEMIT
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7 MeHnple eIUHmIHE.
Cosepmenno mojolg0e ke 3aRAYeHie MORHO RIBECTH OT-
HOCHTEALHO DPABHOCTH JI00LIXD JBYXDH YHCEID CHCTEMEL

w7
i

AL, A, AT v
ITo oromy, pascmarpmsad BMbero
AD—A4%
paznocts A0 Memjy HaHOOIPNIEMD H HAMMEHBIINMD HID THCELD
AR B, A, . e

ML MOMEeM'B YCTAHOBATDH HepapencrTso

A< H Ali—=1)

prh H osnauaers wBROTOpOE NOCTORHNOE YHCIO, JeEallee Meik-
ay 0 m 1.
D10 HePABEHCTBO MOKASHEBAELTH, uT0 AW npudInmacred Kb
npepbay Hyas, ROTAQ ¢ BOBPACTAETS tesuperbarno.
Cabposarersno mpm Ge3npefBasrmoNt BOBPACTAHIN YICIA i
peh KoanuecTsa

o A0 ABL A
npubammanTes Kb ofmoMy upexbay, OTH KOTOparo OHE OTIH-
yaores Ha pexmunmy mespmyio AM; swberk cp byt nwbeas
A<C H’,
v € g H 4ncaa NOCTOAHHEH If
0<<H<I.
OGpamancs 3arbys ED MATeMATHIECKOMY ORUIABIIO EBAIDATA
(¢,—a, +T,—a,+. . T, —0,)%

MEI DAasJ0RHMD 3T0TH EBAJPATE HI TaRig Me ciaraeMwid RaRb
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u BB § 2, moiaras

Lp—0r=;.
H 55 cniy JOKA3AHAAr0, pascy:Rjias COBEPUICHHO TARKe EAET BB
§ 2, MH J1€rE0 OPEXOJUMT Kb HEDABLHCTBAMSD

Mar. OmME. 2y (2, +2,4+. .+2;_ ) <D(H+H*+. . .+H")
H
o
MaT. OREJ. (X,—@, +Ty—0y+. . .+T,—a, ) <<On,
b D u (¢ uneia HMOCTOHHHELA,

On apyroil cropoHH, CPaBHHBAS MATEMATHYECEOE ommianie
(B, —@, +Ty—ay+. . . A, —a,)’
CL MATeMATHUCCEAMT ORHJIanieMD
n . 2
(2, + 2, +. . .+x,—na)’,
b

a==upef. az,; (i=00),

HAXOJIUME, UTO DA3HOCTh MATEMATAYECKUXD ORHJAHIE BTHXE
EBAIpPaTOBh PaBHA

(a,—a+a,—a+. . . .+a,—a)

M COXpaHserds Komeupoe smadenie, mpu GesnperbIbHOMT BO3DA-
cragin umena #. Cabjosarersmo npn  GesmpeiB5abHOMB BO3pA-
CTanig 9meIa 7 MATEMATHYECKO® OKHjJAHIe RB&ApATA

(m,+a‘,_,+. o o, ﬂ)'—‘

n

JOIEHEO HPECAMKATHCE BB Hperbay Hyab.

A orcioga TOTYACTH BHTEEAETH i ZAHHATO CAVYad 3AKO0B B
GOALIINXE YHCEeTXh: KEAKS OH Mals HA OHIH IIOJOKUTEIBHEA ull-
€aa & u 7, BEPOATHOTCH BHIIOJAHEHiA HepaBeHCTBH

T, A+ Ty+. . .+

= n__a<¢
= 7 =
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Oyzers Goasme 1—x 114 Bebxs foeTaTodme Goxsmuss 3HaYe-
8id =,

Hrags EmesasmcmmMocTs BCIHYHEE He COCTABIZeTH HeolIo-
AEMATO VCI0Bid 234 CYMECTBOBABIE SAKOER GOXBMENE U1Ce1L.

25-re mapra 1907 roxa

A. Maphoes.
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FAREEIAEE IR IRFE . 1958 At N 22 B BT L 2 712 R N
L, I TIRR . Sl AR IS HIR . ML SUTE I Bt & b 74
SR SVRBT FIE R, SEIL T ZAER PR . 1960 ERAEERNL I, At o) B 2
KVDERIE 2 BiAE 2. 1962 4F X 0] 3 (LARTE B gt it 2,  FLRIR A 2]
T ERE IR R CBENLIE RIS Y JHEPHE S CUR AR RO FBh S ZER )
4,3 (Markov Chains with Stationary Transition Probabilities). 1963
SEE R 1964 G BARAE B LB S B B g, BBt (1) 2 0T R 2R R AR
LI MERIE R B, F 2R PN PR B . 7£ A ARk 20 5 b R
BB B R, RS T RSE NG R S AR ST HER S,
TR T A 7R 0 1 IR SR

1964 4F [m] B YD Bl 2 B Jo 58 203238 O T /R ] RIS RR MW 7L, R 1
FR AT H R e KSR ) — R Y EE I R @, TR T B R VR
A, eI A DD AR O T R ] Rk FE A v e A ME — PR R B, LT Q
T AR M — PR U X I T AR AE AR A T AR R B sE I, AL IR 3R 1S 1978
ERTE R e L . 1978 SR E E R . WSS T P - By
IR g R B B K 45 O Ot s TAEE =R . A 30 2K
KIS LT F— RARIE 7 BEZ LT At -

1978 -4 E R RS AT, FIREE ORI T IX k2,
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BN RBUM A& R A N B 2 BRI T N B« A — S AR FR ORI 85 7200t
FUAE. 1981 4, (EIRTEAER th [ 55 Bt 4 B s LA S 0m .
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{Probability Theory and Related Fields) Z¢&EgnZe. (FHE g+ 5 M
M) REEH. CBUAETD (NHAMERS) SFRERE. £EH (BT
w) RS .

BEARIE AR AL R = SO A 55 72 P 7 T U f, i 18
KITTER. AL 1135, EENINKERFZARRIC 150 R BHAH R
FORHR I JG 3RS 1978 SE[E PRl e b2 . 1978 S B Rl K. PaE sl
TR RS, 1981 FaEMHREIE AL, 1982 FFEFK AR
BE =520 1995 4E 2L RHLIE A =428 1998 “Fill e & BHHE D — 5%
2. 2001 FEWIEE E B HED — A2 2002 I B R G R & E R
) & A RIRE B, EK ).

T FEZ . RSSO TR E B, GEIREHEE T 1978 4 vF N
2 [ERPE RS AR (RE 5 EhEGE), 1982 Sk vF il me 4 25 N5
2 [EEREE 57 AN EYE, 1984 aE R Tt “EREA R BT R TR BR
5, 1985 MV . BOEILS N, 1987 T M AIRSE R
BTAEE” 9.

— FAREH

(D) RTHBA®

1. FL7E 1960 45 CRZE2 AR EHER R T 3% 4 538 /R AT 28K
43 F 1943 F1 1955 EFR-H A TF IR, 123 LA ST CHEBA IS 1 EL R Gtk
SHAEY T 1961 4E4E (Bfeik) kR et (CRERZE) %8, Jib
B bt e G EECE TAERI R — SR e e A1 N HEBAS = 00 3 ZE %
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2. EHIR I R QL R Ee N A THERGS I 7t . AN R &
JPE AT —HEBA L AR Ay e RHIE (H, Q) SirEN S RG2S, miE
HH 1) J5 5 FE A5 BN BE S 20 A o B b7 MR T LR & AR $ ) GT/G/N HE
PN BN (PRI o0 A e . WSO JETE (N A 259 ) TE3CRR . Stochastic
Analysis and Applications Z£Z4& ER#E.

3. M HmIEE 2 Doob B 42 1 B F A% B 3E 18 A By FG ik A2 i) 25 Fihaks by 14
B, KR T ARZHEAE AR U FR 0 A, ARBR AT W% Harris i
J~ JUeT 3 77 CA S A — B0 4718 B 564« 364318 S 2. 4E (Journal of Applied
Probability). {ANZIAM Journal). {Mathematical Methods of Operations
Research) AT K.

(2) KT H/Rm Rl

40 Z K, EBEN /R ] R AR BEAT TIRABIBE I, IR 1 R4
LR AT RS FE P B — R PV EZEHR A, b — e plUR H AT 98 4L T [ bR
JeaKF, NEBRFEATFT AN o KRR S 4578 % 2 (Homogeneous Denumerable
Markov Processes) (Springer, 1988) FlH 2 ( Lh/Rn] Kt FE T Q FE R4 [ i)

CHF R H AR AL, 1994)
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