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1. Introduction and main results

In [1], the author established an index theory for the following Hamiltonian system with Sturm-Liouville boundary value
conditions

x = JB(t)x, (1.1)
x1(0) cos@ + x,(0) sina = 0, (1.2)
x1(1)cos B+ x2(1)sin 8 = 0, (1.3)

where B € L*®((0,1);GL(R?*")), 0 < @« < mand0 < B < m, x = (x,x) € R" x R" That is, for any

B € L*((0, 1); GL;(R?>")), he associated it with a pair of numbers (iq,(B), vo,p(B)), which are called the index and nullity of B

respectively. Precisely, he defined v4(B) as the dimension of solution subspace of (1.1)(1.3), iy, g (B) = is,(Bo) +1o,(Bo, B),

where the initial index iy g(Bo) is a prescribed integer associated with By, I, g(B1, By) = er[m) Vo, 8((1 — A)By + ABy)

when By, B, € Li(X), By < B,. We will introduce the definitions and properties of i, g (B) and v, g(B) in detail in Section 2.
In this paper we investigate the following problems (1.2), (1.3) and

X =JH'(t,x), (1.4)
where H' denotes the gradient of H with respect to x. The main result is the following theorem:

Theorem 1.1. Assume that H, H', H” are all continuous, that H(t, 0) = 0, and that the following conditions are satisfied:
(i) H'(t,x) = By(t,x)x + o(|x|) with |x| — 0, where By(t, X) is a symmetric 2n x 2n matrix varying continuously with
(t,x) € [0, 1]1xR*" and satisfying A;(t) < Bo(t, x) < A,(t), forall (t, x), where A, and A, are such that iy, g(A1) = iy, g(A2)
and vy, g(Az) = 0.
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