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Abstract: In this paper, we consider the uniqueness, recurrence and decay properties of the Interacting F RSS

Branching Collision Processes with Immigration and Resurrection (BCP- IR). Some important properties of Ve 5 A1 5 e

the generating functions for BC-IR g-matrix are firstly investigated in detail. It is proved that there exists a

r F4A
P T

unique BCP-IR, and a good sufficient conditions for it to be recurrent is given. Moreover, the exact value
of the decay parameter A, is obtained in the critical explosion case. It is shown that this A, can be
directly given from the generating functions of the corresponding g-matrix. Finally, the A-invariant
vectors/measures are presented.

Key words: collision branching process recurrence decay parameter invariant measures invariant
vectors

Wk H W1: 2012-06-27;

JE 4 W ) K QAR 4 (11071259, 90820302 F111201489); & ¥ mik i 1 A 5L42(20110162110060); WHIF4
BIF R4 (CX2011B077) DL K g KA SEml 7t 2 4 (2010QYZD001) wihmi H .

IR A3

T4, A RS RORIPR BRI R 2 B BRI PR [3]. N 244k, 2013, (1): 23-37.

WANG Juan,LI Junping. The Properties of Interacting Branching Collision Processes with Immigration and Resurrection[J]. Acta Mathematicae
Applicatae Sinica, 2013, (1): 23-37.

[1] Yaglom A M. Certain Limit Theorems of the Theory of Branching Processes. Dokl. Acad. NaukSSSR., 1947, 56: 795-798

[2] Kingman J.F.C. The Exponential Decay of Markov Transition Probability. Proc. London Math.Soc., 1963, 13: 337-358  rt
[3] Vere-Jones D. Geometric Ergidicity in Denumerable Markov Chains. Quart, J. Math. Oxford., 1962,13(2): 7-28 s

[4] Flaspohler D.C. Quasi-stationary Distributions for Absorbing Continuous-time Denumerable MarkovChains. Ann. Inst. Statist. Math
1974, 26: 351-356 . ret



[5]
[6]

[7]

(8l

[e]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[1]

Pollett P K. Reversibility, Invariance and p-invariance. Adv. Appl. Prob., 1988, 20: 600-621 . rt

Pollett P K. The Determeination of Quasi-instationary Distribution Directly from the TransitionRates of an Absorbing Markov Chain.
Mathl. Comput. Modelling., 1995, 22: 279-287

Pollett P K. Quasi-stationary Distributions for Continuous Time Markov Chains when Absorption isnot Certain. J. Appl. Prob., 1999,
268-272

Darroch J N, Seneta E. On Quasi-stationary Distributions in Absorbing Continuous-time FiniteMarkov Chains. J. Appl. Prob., 1967,
192-196 et

Kelly F P. Invariant Measures and the Generator. In: Kingman, J.F.C. and Reuter, G.E., eds. Prob-ability, Statistics, and Analysis.
London Math. Soc. Lecture Notes Series 79. London: CambridgeUniversity Press, 1983, 143-160 _ ri

Kijima M. Quasi-limiting Distributions of Markov Chains that are Skip-free to the Left in Continuous-time. J. Appl. Prob., 1963, 30:
509-517

Nair M G, Pollett P K. On the Relationship Between p-invariant Measures and Quasi-stationaryDistributions for Continuous-time
Markov Chains. Adv. Appl. Probab., 1993, 25: 82-102  ret

Tweedie R L. Some Ergodic Properties of the Feller Minimal Process. Quart, J. Math. Oxford.,1974, 25(2): 485-493 __ mt

Van Doorn E A. Conditions for Exponential Ergodicity and Bounds for the Decay Parameter of aBirth-death Process. Adv. Appl. Prc
1985, 17: 514-530 i

Van Doorn E A. Quasi-stationary Distributions and Convergence to Quasi-stationarity of Birth-deathProcesses. Adv. appl. Prob.,
1991, 23: 683-700 ., r

Anderson W J. Continuous-time Markov Chains: an Applications-oriented Approach. Berlin:Springer-Verlag, 1991

Chen A'Y, Pollett P, Zhang H J, Li J P. The Collision Branching Process. Applied Probability Trust.,2004, 41: 1033-1048

Li J P, Chen A Y. Markov Branching Processes with Immigration and Resurrection. Ann. MarkovProcesses and Related Fields., 200¢
12: 139-168

Chen M.F. From Markov Chains to Non-equilibrium Particle Systems. Singapore: World Scientific,1992

SPAL. B IR 10 - A AR D - IR I A R [3]. A B4, 2010, 33(1): 26-37.



