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TRAVELLING WAVES FOR AN INFINITE LATTICE:
MULTIBUMP TYPE SOLUTIONS

DIDIER SMETS

1. Introduction

We consider a one dimensional infinite lattice of particles with nearest neigh-
bour interaction

(1) Ge(t) = Valt, qrr1(t) — qr(t) = Va(t, q(t) — qu-1(t)), k€ Z.
A solitary wave is a solution of (1) of the form

a(t) =u(k —ct), ke
Substituting in (1), we obtain the conditions

(2)  Cu’(k—ct) =V, (t,u(k +1—ct) —ulk —ct))
—Ve(t,ulk—ct) —u(k—1—ct)), ke€Z, teR.

Assuming further that V(-,z) is 1/c-periodic for each x € R, equations (2)
reduce to the second order forward-backward differential-difference equation:

(3) ' (t) = Va(—t/c,u(t +1) —u(t)) — Va(—t/c,u(t) — u(t —1)).

1991 Mathematics Subject Classification. Primary: 58E05; Secondary: 34C25.

Key words and phrases. Lattice equations, multibump solutions, mini-max theorems, trav-
elling waves.

Works supported by the FNRS, Belgium.

©1998 Juliusz Schauder Center for Nonlinear Studies

79



