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Along this talk, will be shown some existence of solutions for systems of coupled NLS equations,
−i

∂

∂t
Ej −∆Ej = µj |Ej |2Ej +

N∑
k 6=j;k=1

βjk|Ek|2Ej , x ∈ Rn, t > 0

Ej = Ej(x, t) ∈ C, Ej(x, t)→ 0 as |x| → ∞

(1)

for j = 1, . . . , N ; n = 1, 2, 3; the coupled parameters βjk = βkj ∈ R for j, k = 1, . . . , N ; j 6= k; lj > 0
and µj > 0 is for self-focusing in the j-th component of the beam. The solution Ej represents the j-th
component of the beam. The coupling constant βjk means the interaction between the j-th and k-th
component of the beam. If they are positive, the interaction is attractive while if they are negative we
have a repulsive interaction. The mixed case involves different sign on the coupling parameters βjk.
Here, we study the attractive and mixed interactions.

And also we will show existence of solutions for systems of coupled NLS-KdV equations,{
ift + fxx − βfg + |f |2f = 0, x ∈ R, t > 0

gt + gxxx + ggx − 1
2β(|f |2)x = 0, x ∈ R, t > 0,

(2)

where f(x, t) ∈ C, g(x, t) ∈ R, β ∈ R and |f |, |g| → 0 as |x| → ∞.
Precisely, we will show existence of positive bound and ground states for the corresponding sta-

tionary systems when one looks for solitary wave solutions of (1) and solitary-traveling wave solutions
of (2).
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