
Stohasti partial di�erential equations and measure-valued branhingproessesLeturer: Leonid MytnikTelephone: 4432 E-mail: leonid�ie.tehnion.a.ilTime and plae: Thursday, 15:30, Bloom�eld 310.Measure-valued branhing proesses (superproesses) arise as limits of branhing partilesystems undergoing random migration and ritial (or asymptotially ritial) branhing. Inlow dimensions these proesses ould be desribed as solutions to stohasti partial di�eren-tial equations (SPDEs). We will deal with both superproesses and SPDEs in this ourse.We will need a ertain amount of mahinery: haraterization of proesses via martingaleproblems, weak onvergene of stohasti proesses with values in metri spae, martingalemeasures. We develop this as we need it.As time permits we will over some or all of the following topis.1. Introdution: SPDEs, superproesses and approximating partile pitures, log-Laplaeequation.2. Branhing proesses. Kolmogorov, Yaglom theorems. Feller di�usion.3. Martingale problem. Examples. Existene and uniqueness.4. Weak onvergene of proesses.5. Existene of measure-valued branhing proesses (superproess) via weak onvergene.Uniqueness of solution to the orresponding martingale problem.6. Regularity properties of super-Brownian motion. Fixed time properties.7. In�nitely divisible random measures. Cluster representation of superproesses.8. Martingale measures. SPDEs. Charaterization of super-Brownian motion as a solu-tion to an SPDE in dimension d = 1.9. Weak uniqueness for some SPDEs via duality argument.10. SPDEs driven by Levy noise.11. Catalyti super-Brownian motion.12. Interating partile system onverging to superproesses and SPDEs (ontat, votermodels).Referenes We shall not be following any partiular book. The following are usefulreferenes for di�erent aspets of the ourse.1. D. Dawson. In�nitely Divisible RandomMeasures and Superproesses. In H. K�orezlio�gluand A. �Ust�unel, editors, Stohasti Analysis and Related Topis, Birkh�auser Boston,1992. 1



2. D. Dawson. Measure-valued Markov Proesses. �Eole d'�et�e de Probabilit�es de SaintFlour, 1991.3. A.M. Etheridge. An Introdution to Superproesses, volume 20 of Univ. Leture Series.AMS, Rhode Island, 2000.4. J. F. Le Gall. Spatial Branhing Proesses, Random Snakes and Partial Di�erentialEquations. Birkh�auser, ETH Z�urih, 1999.5. E. Perkins. Dawson-Watanabe Superproesses and Measure-valued Di�usions. Le-tures on probability theory and statistis (Saint-Flour, 1999), Leture Notes in Math-ematis, 1781:125{329, 2002.6. J. Walsh. An introdution to stohasti partial di�erential equations. Leture Notesin Mathematis, 1180:265{439, 1986.
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