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This Ph.D. thesis is organized in 3 parts: an Introduction and two chapters that deal with two different problems.
This thesis is based on 3 publications: Two of them have been written by the candidate alone, and are already
published or accepted for publication in prestigious journals. The third is in final stage of preparation and my
feeling is that it will be published in a prestigious/top journal, as it deserves.

The first part of this thesis consists of a nice introduction which contains the motivation of the models and a
brief history of the more classical models (local) that in this thesis are extended to a different, more general,
setting. The Introduction is split in three sections, one about nonlocal operators, the second about two models
environments, random fields and diffusions, while the third is about two model equations, Burgers and Porous
Medium equations. This introductory chapter is concise, well written, carefully explained, and quite pleasant to
read, and it sets the basis for understanding the results presented in the next chapters.

The second and third chapters contains the main contributions and results that I will briefly discuss below.
Besides the main results, whose importance is unquestionable, this thesis contains deep and interesting results of
high technical level. I find remarkable that the candidate masters a wide variety of techniques which range from
Partial Differential Equations (PDE), Spectral and Functional Analysis, to Stochastic Calculus and Probability.
On one hand, such techniques are extremely useful tools and are essential in the proof of the main results. On
the other hand, they have their own interest and can possibly be used for other purposes, that may motivate
future work, that I strongly encourage.

In my opinion, the work done in this thesis is excellent, the topics and the problems considered are of current
interest in the field of PDEs, to be more specific, of parabolic type, possibly nonlinear and nonlocal and of
degenerate/singular type and/or with viscous or convective terms. The results are undoubtedly both original and
strong. Let me also stress that the results obtained in this thesis are more than sufficient to grant to the Candidate
the Ph.D. title, and this thesis represents a significative advance in the field.

The candidate shows a certain maturity and independence: this is evident by the writing stile, but also confir-
med by the fact that he has written two papers alone. On the other hand, he has collaborated with well-known
experts in the field, like Prof. M. Kassmann and his Ph.D. Advisor, Prof. G. Karch.

Let us now briefly discuss the two main chapters together with the main results.

The second Chapter investigates solutions to a nonlocal version of the viscous Burger equation of the form
∂tu + (−∆)su = ∇zf(u), where (−∆)s is the Fractional Laplacian with s ∈ (1/2, 1], ∇z is the directional
derivative and the function f is a smooth function with polynomial growth (which is allowed to be nonlinear).
In the deterministic case, this equation has been widely studied and has several important applications: for
instance, when s = 1 it is the famous/classical viscous Burger equation. The real novelty here is represented




