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(1) The UG hierarchy is an infinite-dimensional integrable system satisfied by the universal characters and is an extension
of the KP hierarchy. In the present research project, we have established a method to obtain an auxiliary linear problem
associated with the UC hierarchy (Lax formalism), that is, found how to define the wave function and to derive
a ‘closed’ functional equation from the hierarchy

(2) Moreover, by means of the functional equations of the UC hierarchy, a connection between the UC hierarchy and the theory
of monodromy preserving deformations has been clarified. A broad class of the Schlesinger systems including the Garnier system
and the sixth Painleve equation turns out to be equivalent to a similarity reduction of the UC hierarchy

(3) We construct a tropical (subtraction-free birational) representation of Weyl groups as a group of pseudo-isomorphisms of
certain rational varieties. We develop an algebro-geometric framework of tau functions as defining functions of exceptional
divisors of the varieties. In the case where the corresponding root system is of affine type, our construction yields a class
of (higher order) g-Painleve equations and its algebraic degree grows quadratically.

(4) We study the four—term recursion relation of the Fibonacci numbers as a two-dimensional discrete dynamical system (call
it the Fibonacci dynamics). A phase space of the dynamics is constructed from the projective plane by applying infinitely
many blowing-ups. By using a cohomological technique, we determine the algebraic degree growth of the dynamics and show that
the Fibonacci numbers are again recovered from the degree growth

(5) We explore a solvable chaotic system, which is regarded as dynamical system lying on the border of integrability and chaos
in the sense that it exhibits chaotic behaviors though its solution is exactly solved by known functions (e.g.,an elliptic
function). In particular we present mappings associated with the duplication of anelliptic curve or rational elliptic surface
Also we investigate the ultradiscrete analogue of the mappings from the viewpoint of tropical geometry




