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Some critical point results for Fréchet manifolds

Kaveh Eftekharinasab
(Institute of Mathematics of NAS of Ukraine)
E-mail: kaveh@imath.kiev.ua

Linking techniques (see [1]) provide significant results in critical points theory.” We present
linking theorem and some of its corollaries, namely a mountain pass theorem and a three crit-
ical points theorem for Keller C'-functional on C*-Fréchet manifolds. We refer to [2] for the
definitions.

Theorem 1 (Linking Theorem, [2]). Let M be a C*- Fréchet manifold endowed with o eomplete
Finsler metric p and let o : M — R be a closed Keller C!-functional. Suppose {Sy, 8, C} is
a linking set through v € C(Sy,T), C is closed and p(v(S),€) > 0. WSuppose the following
conditions hold

(1) s = sup,g,) < infop — i,

(2) ¢ satisfies the Palais-Smale condition at

¢~ Inf sup p(v(@)), (1)

where H :— {h € C(S,T) : hlag, = V¢
Then ¢ is a critical value and ¢ > i. Furthermore, if ¢ =i then Cr(p, ¢) N C # 0.
The theorem yields the following corollaries:

Theorem 2 (Mountain Pass Theorem, [2])esSupposedthat xo,v1 € M, xq belongs to an open
subset U C M and z, ¢ U. det o : M — R be @ elosed a Keller C!-functional satisfying the
following condition:

(1) max{p(xq), p(r)} < infs@(@s— i;
(2) ¢ satisfies the, Palais-Smale condition at

¢i= inf sup p(h(t)), (2)

heC te(0,1]
where C :— {h & C([0, 1], M) : h(0) = 0o, h(1) = z1}.
Then ¢ is axcritical value and ¢ > 1. If c =1 then Cr(p,c) N U # (.

Theorem 3 (Three Critical Points Theorem, [2|). Let M be a connected Fréchet manifold and
gauM — Ria closed o Keller C!-functional satisfying the Palais-Smale condition at all levels. If
v has, two minima, then ¢ has one more critical point.

We apply the mountain pass theorem and the Minimax principle to prove the following theorem
which provides the sufficient conditions for a local diffeomorphism to be a global one.

Theorem 4. 2| Let M, N be connected C'- Fréchet manifolds endowed with complete Finsler
metrics 8, p respectively. Assume that o : M — N is a local diffeomorphism of class Keller C!.
Let T: N — [0,00] be a closed Keller C!-functional such that Z(x) = 0 if and only if x = 0 and
Z'(x) =0 if and only if x = 0. If for any ¢ € N the functional ¢, defined by

bq(z) = L(p(x) — q)
satisfies the Palais-Smale condition at all levels, then y is a Keller C}-global diffeomorphism.



REFERENCES

[1] Martin Schetcher. Linking Method in Critical Point Theory. Berlin Birkh&user Basel, 1999.
[2] Kaveh Eftekharinasab. Some critical point results for Fréchet manifolds. hitps://arxiv.org/abs/2205.01359.

15



64

3MicT

M. Amram On the algorithm of degenerations and fundamental groups as a tool

to understand algebraic surfaces

D. Bolotov Foliations on closed three-dimensional Riemannian manifolds with a

bounded mean curvature of leaves

Enzo Bonacci Topological issues about the 6D ISST in Physics

Francisco Bulnes Characterized cycles integration on D-modules as solutions in

LL-holomorphic bundles

D. Cheban One-dimensional Monotone Non-autonomous Dynamical Systems
and Strange Nonchaotic Attractors

Y. Cherevko, V. Berezovski, J. Mikes, Y. Fedchenko Holomorphically
Projective Mappings of Kdhler Manifolds Preserving The Generalized Einstéin
Tensor

V. Chernov, R. Sadykov Some questions about wirtual Legendriamknots
Luca Di Beo Morse-Smale flows in the Boy'sssurface
Yu. Drozd Morita equivalence of non-commutative Noctherian schemes

K. Eftekharinasab Some critical point results for Fréehet manifolds

V. Fedorchuk, V. Fedorchuk On partial preliminary group classification of
some class of (1 + 3)-dimensional Monge-Ampere equations. One-dimensional
Galilean Lie algebras.

N. Glazunov On packing anddatlice packing of Minkowski-Chebyshev balls

Omer GOK Unbounded order and norm convergence of some operators on
Banach lattices

J. Ham, d. Lee An, explicit formula for the A-polynomial of the knot with
Conwaglis notation C(2n,4)

N. Konovenko The symplectic invariants of 3-webs

Yaacov Kopeliovich Solutions to Mumford’s second problem on theta functions

I. Kuznictsova, Yu. Soroka Geometric interpretation of first Betti numbers of

orbits afsmooth functions

J-P. Magnot On diffeological principal bundles of non-formal pseudo-
differential operators over formal ones

S. Maksymenko Topological actions of wreath products
J-L. Mo The geometrical properties of degenerations of curves and surfaces

P. Mormul Nilpotent aaprozimations in the Goursat Monster Tower

2

3

4

10

11

12

14

16

18

20

21

23

26

28

29

32



