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Homotopies to Diffeomorphisms in Symplectic Field
Theory

Francisco Bulnes
(IINAMEI, Research Department in Mathematics and Engineering, TESCHA)
E-mail: francisco.bulnes@tesch.edu.mx

Homotopies between non-compact Lagrangian submanifolds are considered, and using the
Fukaya conjecture relative to the Witten deformation of higher product structures conforming
a Fukaya category W(H), from the perspective of the Floer complexes, which determine
diffeomorphisms C'_,(€,) — W(H), whose space of paths gofrom ~(z), to ¢(z), foreseen in
HW*(Lg, L1) =2 H_.(Pyy,z,)- Then the field ramification of the space C_,(€,), is a connection
obtained under the following commutative category scheme [1]:

mod(B) LN C
Y a
O.(6) € H(modf(C_.(QZ)) — H(M) M (1)
1 20z — lembb
C_.() R EY:

Note. Here W(H), represents the wrappings of the flow of geodesics, which physically
represents that happen in the dual space obtained for the product of the diffeomorphism
given in the Cech complex defined by C' = @;I'(U;)[—d], that is to say, of the “states” ¢(z),
which are connected by the paths of the cohomology of the paths in Z, from ¢(zg), to ¢(xq).
the other conjecture that must be planted is that as consequence of the derived categories
scheme(1) is:

Conjecture 1. Direction is time and translation is space in the space-time.

Keywords: Cech Complex, Diffeomorphisms, Floer Cohomology, Fukaya Category, Ho-
motopy, Lagrangian submanifolds.



19

REFERENCES

[1] F. Bulnes, and S. M. Ajdani, Homotopies to Diffeomorphisms in Field Theory, JP Journal of Mathematical
Sciences, Vol. 30, (1), (2), ppl-18.

[2] F. Bulnes, “Geometrical Langlands Ramifications and Differential Operators Classification by Coherent D-
Modules in Field Theory,” Journal of Mathematics and System Science, Vol. 3, no. 10, 2013, USA, pp491-507.

Global asymptotic stability of generalized homogeneous
dynamical systems

David Cheban
(Moldova State University)
E-mail: david.ceban@usm.md

The equivalence between uniform asymptotic stability and exponential stability for gener-
alized homogeneous non-autonomous differential equations

' = f(t,x) (1)

is established. This results we prove in the framework of general non-autonomous (cocycle)
dynamical systems.

Let R := (—o0,+00) and C(R x R" R™) be the spaee of all continuous functions f :
R x R" — R" equipped with the compact-epen topology. Denote by (C(R x R",R"),R, )
the shift dynamical system on C(R x R/ R"), i.e., a(z, ) := fTand f7(t,x) := f(t+ 7, ) for
any t,7 € R and z € R™.

Along with equation (1) we consider its H-class [4, 2, 6, 10], i.e., the family of equations

v = g(t,v), (2)

where g € H(f) :=={f"| 7 € R}, f7(t,u) = f(t +7,u) for any (t,u) € R x R" and by bar we
denote the closure in C(R x R" R™). We will suppose also that the function f is regular |9,
ChlV], i.e., for every equation (2) the conditions of existence, uniqueness and extendability
on R, are fulfilled: Denote by ¢(¢,v, g) the solution of equation (2), passing through the
point v € R™ at the initial moment ¢ = 0.

Let R™ with euclidian norm |z| := y/2? + ... + 22. Denote by

|2y = (B2l 70) 7, (3)
where r = (ry,...,1), r; > 0 forany ¢ = 1,...,n and p > 1. Denote by p(z) := |z|., and
AL = diag(e™)",.

Definition 1. A function f € C(R x R" R") is said to be:

(1) r-homogeneous (r € (0,+00)") of degree m € R |7, 11] if f(t, Alzx) = e™ALf(t,z) for
any & >0and (t,z) € R x R™;
(2) Lagrange stable [4] if the set H(f) is compact in C'(R x R" R™).

Remark 2. If the function f € C(R x R",R™) is r homogeneous of degree m > 0, then
f(t,0) =0 for any t € R.

Definition 3. The trivial solution of equation (1) is said to be:
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