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Linking techniques (see [1]) provide signi�cant results in critical points theory. We present linking
theorem and some of its corollaries, namely a mountain pass theorem and a three critical points theorem
for Keller C1-functional on C1-Fr�echet manifolds. We refer to [2] for the de�nitions.

Theorem 1 (Linking Theorem, [2]). Let M be a C1- Fr�echet manifold endowed with a complete
Finsler metric ρ and let ϕ : M Ñ R be a closed Keller C1

c -functional. Suppose tS0, S, Cu is a linking
set through γ P CpS0,Tq, C is closed and ρpγpS0q, Cq ¡ 0. Suppose the following conditions hold

(1) s� supγpS0q ¤ infC ϕ� i,

(2) ϕ satis�es the Palais-Smale condition at

c� inf
hPH

sup
xPS

ϕpγpxqq, (1)

where H � th P CpS,Tq : h|BS0 � γu.

Then c is a critical value and c ¥ i. Furthermore, if c � i then Crpϕ, cq X C � H.

The theorem yields the following corollaries:

Theorem 2 (Mountain Pass Theorem, [2]). Suppose that x0, x1 P M , x0 belongs to an open subset
U � M and x1 R U . Let ϕ : M Ñ R be a closed a Keller C1

c -functional satisfying the following
condition:

(1) maxtϕpx0q, ϕpx1qu ¤ infBU ϕpxq� i;
(2) ϕ satis�es the Palais-Smale condition at

c� inf
hPC

sup
tPr0,1s

ϕphptqq, (2)

where C � th P Cpr0, 1s,Mq : hp0q � x0, hp1q � x1u.

Then c is a critical value and c ¥ i. If c � i then Crpϕ, cq X U � H.

Theorem 3 (Three Critical Points Theorem, [2]). Let M be a connected Fr�echet manifold and ϕ :
M Ñ R a closed a Keller C1

c -functional satisfying the Palais-Smale condition at all levels. If ϕ has
two minima, then ϕ has one more critical point.

We apply the mountain pass theorem and the Minimax principle to prove the following theorem
which provides the su�cient conditions for a local di�eomorphism to be a global one.

Theorem 4. [2] Let M,N be connected C1- Fr�echet manifolds endowed with complete Finsler metrics
δ, ρ respectively. Assume that ϕ : M Ñ N is a local di�eomorphism of class Keller C1

c . Let I : N Ñ
r0,8s be a closed Keller C1

c -functional such that Ipxq � 0 if and only if x � 0 and I 1pxq � 0 if and
only if x � 0. If for any q P N the functional φq de�ned by

φqpxq � Ipϕpxq � qq

satis�es the Palais-Smale condition at all levels, then ϕ is a Keller C1
c -global di�eomorphism.
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