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Abstract

As one of most important legacy of modern mathematical physics is deemed nowadays a new
fruitful conception of supersymmetry, whose main idea [9, 11] is to treat elementary bosonic and
fermionic particles equally, what mathematically amounts to incorporating [2, 7] anticommuting
variables of Grassmann type together with the usual commuting variables. In such way a number
of well known mathematical physical equations have been generalized into the supersymmetric
analogues, amongst which we �nd [5, 8, 12] supersymmetric versions of sine-Gordon, Korteweg-
de Vries, Burgers, Kadomtsev-Petviashvili hierarchy, Boussinesq, nonlinear Schrödinger equation
and many others. The investigation of the problem of particle-like behavior in supersymmetric
�eld theories naturally leads to a theory of super-integrable systems and studying their properties,
which can be helpful in part in analysis of modern super-string mathematical physics problems. It
is nowadays well known [3]) that there exist integrable fermionic extensions [12] of the completely
integrable �eld theory systems on functional supermanifolds, related with conformal superalgebra
symmetries, and which are not supersymmetric. There was also observed [6] that in most
cases the supersymmetric integrable extensions were associated [8, 12] to evolution super�ows,
generated by means of the super- Lax type representations, yet as it was clearly demonstrated
in the work [3], there exist also supersymmetric integrable extensions, related with semi-
supersymmetric systems, generated by the centrally extended N = 2� superconformal loop Lie
superalgebra symmetry and allowing reduction to the supersymmetric �ows. Here is worth also to
mention that, in fact, almost all of so called "new" nonlinear N = 1� superintegrable dynamical
systems, published [3] during past decades, are related to coadjoint �ows of the a¢ ne conformal
N = 1� symmetry Lie superalgebra K(1j1); described in detail �rst in [4], and in general,
are related [3] to the a¢ ne Sturm-Liouville type superconformal spectral problem (�D3
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S1��(1)1 g for a smooth function f 2 C1(S1j1; �(1)0 ); where �(1)0 ��(1)1 := �(1) - the corresponding
Z2 - graded superalgebra. Meanwhile, as the description of N = 1� supersymmetric Lax type
�ows was elaborated [8, 12] are known widely enough, the N � 2 - supersymmetric integrable
�ows, analyzed in [6, 8], still should be paid more attention.
Owing to the interesting observation in the work [3], based on the a¢ ne Sturm-Liouville type
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C; on the supercircle S1j2 ' f(x; �) 2 S1 � �(2)1 g for f 2 C1(S1j2; �(2)0 ) the special reductions
of the related nonlinear integrable superconformal evolution �ows prove to be supersymmetric
dynamical systems on functional supermanifolds. Another interesting Backlund type construction
of nonlinear N = 2� superconformal semi-supersymmetric dynamical systems was suggested in
[3], generalizing in part those obtained before in [6].
Within our Report we successively analyze modern Lie algebraic approaches, lying in the back-

ground of e¤ective constructions of integrable in general semi-supersymmetric Hamiltonian systems
on functional N � 2� supermanifolds, possessing rich yet hidden super-symmetries and endowed
with suitably related super-Poisson structures. As an application, we describe countable hierarchies
of new Lax type integrable nonlinear N = 3� semi-supersymmetric dynamical systems. In partic-
ular, we analyze the suitably central extended super-conformal a¢ ne Lie superalgebra K̂(1j3) and
its �nite-dimensional coadjoint orbits, generated by the related Casimir functionals on the super-
coalgebra K̂(1j3)�; and construct an in�nite hierarchy of completely integrable super-Hamiltonian
systems on smooth functional supermanifolds, which also prove to be supersymmetric. Moreover,
we generalized these results subject to the suitably factorized super-pseudodi¤erential Lax type
representations, taking into account the devised before algebro-analytic constructions both in
mentioned above works [3, 6] and in devoted to Lie algebraic properties of factorized Lax type
representations [10] and the respectively factorized Hamiltonian systems. As a new interesting
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result, we succeed in algorithmic construction of integrable super-Hamiltonian factorized systems,
generated by Casimir invariants of centrally extended pseudo-di¤erential operator superalgerbras.
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