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1. Introduction and main result

For n € N, we recall that the symplectic group is defined as
Sp(2n) = Sp(2n,R) = {M € LR*) | MTIM = J},

where J = I 0 | I,, is the n x n identity matrix, and £(R?") is the space of 2n x 2n real matrices.
Without confusion, we shall omit the subindex of the identity matrix.

Let P € Sp(2n) and k € N. We say P satisfies (P);, condition, if P¥ = I and P™ # I for each integer m
with 1 <m <k —1.

In this paper, we consider the (I7, P!)-boundary problem of first order non-autonomous Hamiltonian

systems:

&= JH'(t,z), Vo € R*" Vt € R,

z(l1) = Plz(0), (1)
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where [ € N, 7 > 0, P € Sp(2n) satisfying (P) condition, H € C?(R x R?>",R), and H'(t, x) is the gradient
of H(t,x) with respect to x € R*". We call a solution of the problem (1.1) P!-solution.

We denote by (-, -), |-| the inner product and norm of R?" respectively, and by £,(R?*") the set of 2n x 2n
symmetric real matrices. For S € L4(R?") we denote its operator norm by ||S||. In this paper we consider
the problem (1.1) with the Hamiltonian H given by

H(t,z) = =(B(t)z,z) + H(t, z),

DN | =

where B(t) € C(R, Ls(R?")) and H has superquadratic behavior.

The first result for existence of subharmonic periodic solutions of Hamiltonian systems was obtained
by P. Rabinowitz in [26] for the case with B being a constant matrix. Since then, many mathematicians
made their contributions in this topic. See for example [6,7,16,17,24,30] and the reference therein. In [7],
I. Ekeland and H. Hofer proved the existence of infinitely many geometrically distinct periodic solutions of
the Hamiltonian systems with B = 0 and H being a convex function. In [17], the first author of this paper
generalized the result of [7] to the nonconvex case by using the Maslov-type index iteration theory. In [16],
the first author and C. Li considered the subharmonic brake solution problem of Hamiltonian systems by
using the iteration inequalities of L-Maslov type index theory.

For the problem (1.1), we consider the following conditions on H and B:

(H1) H € C2(R x R?" R) satisfies H(t + 7, Pz) = H(t,z), Vt € R,z € R?",
(H2) There exist constants p > 2 and Ry > 0 such that

0< ,uﬁ(t,x) < (li.\f'(t,ac),gc)7 vVt € R, |z| > Ro.

(H3) H(t,z) = o(|z|?) at = = 0.
(H4) H(t,x) >0 for all t € R,z € R?",
(H5) There exist constants 6, Ry > 0 such that

|H'(t,x)| < 0(H'(t,2),z), VteR, |z| > Ry.

(H6) H”(t,z) > 0 for all z € R2"\{0}, t € R.
(H7) B(t) € C(R, L,(R?")) is semi-positive definite for all ¢ € [0, 7] and satisfies PTB(t + 7)P = B(t).

In the main results of this paper we need the following two numbers 8 and w. 8 > 0 is defined by

= B(®)].
B= max [|B
So there holds (B(t)z, z) < |22, t € [0, k7] and any z € R2". In [23] we got a symplectic path vp satisfying
vp(0) = I, vp(7) = P and —Jyp(t)~149p(t) is negative definite for all ¢ € [0,7]. The number w > 0 is
defined by

w= max [ (07 BE)ye(t) + Jve () e

Definition 1.1. For each positive integer s, we define two sequences {af}$2, and {b‘]S 521 by
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a‘i; =S, a§+1 = (k —|— 1)0,5 V’L S N, (12>

b =s, b= (2k+ 1), VjeN. (1.3)
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