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WEAK SOLUTIONS FOR THE SINGULAR POTENTIAL WAVE SYSTEM

Abstract

In this paper we investigate the multiplicity of the solutions for a class of the system of the
nonlinear wave equations:

Utt − Uxx = GU (x, t, U) in (−π
2
,
π

2
)×R,

ui(±
π

2
, t) = 0, ui(x, t) = ui(−x, t) = ui(x,−t) = ui(x, t+ π), i = 1, . . . , n,

where U = (u1, . . . , un), Utt − Uxx = ((u1)tt − (u1)xx, · · · , (un)tt − (un)xx), G ∈ C2([−π
2 ,

π
2 ] ×

R1 ×D,R1) and GU is the gradient of G. We assume that G satisfies the following conditions:
(G1) There exists R0 > 0 such that

sup{|G(x, t, U)|+ ‖gradUG(x, t, U)‖Rn | (x, t, U) ∈ [−π
2
,
π

2
]×R1 × (Rn\BR0)} < +∞.

(G2) There is a neighborhood Z of C in Rn such that

G(x, t, U) ≥ A

d2(U,C)
for (x, t, U) ∈ (−π

2
,
π

2
)×R× Z,

where D is an open subset in Rn with compact complement C = Rn\D, n ≥ 2.
1.1 Assume that the nonlinear term G satisfies the conditions (G1)− (G2). Then the system

has at least one nontrivial weak solution.
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