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The dissertation by Vadim Prokofev is devoted to an important topic of modern theory of
integrable systems which has attracted a considerable interest over the years. Namely, on
connections between elliptic solutions of two-dimensional integrable hierarchies and integrable
finite dimensional system. A constrained correspondence between rational solutions of the KDV
hierarchy and rational Calogero-Moser system was discovered by Airough, Moser and McKean.
The equivalence of the theories of elliptic solutions of the KP equations and the elliptic CM
system was established in my early work. Later in my joint works with Zabrodin, Wiegman,

Babelon and others that result was extended to many other systems.

It is necessary to emphasize that in all these works the isomorphisms of the theories was proved
for the first flows of the corresponding hierarchies, only. The extensions of the isomorphism to
the level of hierarchies for years had been a well-known open problem which was partially

solved only in rational and trigonometric cases by such distinguished researches as T. Shiota.

The solution of this problem obtained by Prokofev is an important contribution to the theory of

integrable systems.

The dissertation presents results obtained in a series of 5 papers written by Vadim and Anton
Zabrodin. It is aknowledged by the co-author that Vadim’s contribution to these works was

decisive.

In the Introduction VVadim put the results in a historical context, briefly describes the necessary
facts and tools from the theories of two most fundamental hierarchies of the soliton theory: the
KP hierarchy and 2D Toda hierarchy, and presents the main results whose detailed proofs are the
content of 5 Appendices.

In Appendix A the equivalence of theories of trigonometric solutions of the 2D Toda lattice

hierarchy and trigonometric Ruijsenaars—Schneider hierarchy is established.

Appendix B is devoted to the proof of the equivalence of the theories of trigonometric solutions
to the Matrix Kadomtsev-Petviashvili hierarchy and the spin generalization of the trigonometric

Calogero-Moser hierarchy.

The result presented in Appendix C is outstanding. It establishes the equivalence of the theories
of the elliptic solutions of the KP hierarchy and the theory of the elliptic Calogero-Moser

system.




In Appendix D that result was extended to the case of elliptic solutions of the 2D Toda hierarchy

and the elliptic RS system.

Appendix E the equivalence of hierarchies of the elliptic solutions of the matrix KP hierarchy

and the hierarchy of spin CM system is established.

The Doctoral Thesis by Vadim Prokofev contains important result in actively developing area. It

satisfies all the necessary requirements and VVadim is worthy of the PhD degree.

Igor Krichever,
Director Center of Advanced Studies, Professor Skolkovo Institute for Science and Technology,

Professor Columbia University,New York
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