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bpr+ 020 =0 on0<z<1l+el

Oz = 52(Ct + 6¢XCX) onz=1+¢C
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. £ =x—cp(k)t n = €e(x — cg(k)t) T =€t
NS )
™
k=—
A

m Look for an asymptotic solution of the form

[e.o]

¢ ~ Z€n¢n(§,7777', Z) C ~ ZenCn(fvn’T)
n=0

n=0
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d)O = fb(an) + 'L_O(za"%T)eikg + Fg(zvna'r)e_ikg

erivation of 1 * —ik
lDD NLS ! Go = Ao(’la 7_)elk5 + AO(nv T)e ke
and
n+1 ) )
bn =" Fom(z,0,7)" + Fly (2,1, 7)€~ M
m=0
n+1

=" Anm(n, 7)™ 4 A7, (n,T)e e,
m=0
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—2ikepAr + @Ay, + BIARA =0,
Derivation of Where
1D NLS

a= cg — (1 — Sktanh §k)sech®5k
and

k% 1
6:C_S(§

— (2cp + cgsech?5k)*(1— ) 71)

(1 + 9coth?dk — 13sech®5k — 2tanh*dk)
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m Determine the numerical solution to
: 2
ity + auge + By, +ylul‘u=0
Numerical
Solutions of i
2D NLS with 1C

U(fﬂ?a 0) = f(fﬂ?)
and periodic BCs in £ and 1 on [0, L].
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iUy + auge + Buny +y|ulPu=0
Numerical u= U(g, 77’ T) = UR(§7 177 T) + iU[ (é.’ 77’ T)
gglu’\tlifgs of

Re: —u, + aug,, + Bur,, + ’yu?? + fyu,zuR =0

Im: ug, + auy, + Buy,, + 7u;u2R + 'yu? =0
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u(&,n,0) = £(&n)
Numerical u(§7 n’ 0) = UR({, 777 O) + iLI[ (67 ?7’ O)
gglu’\tllfgs of

Re: ug(&,7n,0) = Re(f(&,n))
Im: u;(&,7n,0) = Im(f(&,n))
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U(O, n, 7—) = U(L’ s T)
U(g, 07 T) - U(&, L’ T)
Numerical
Solutions of
2D NLS Re: ug(0,n,7) = ur(L,n,7)

UR(§7O7T) = UR(§7 L7T)
Im: u(0,m,7) = w(L,n,7)
Ul(§7077—) = U/({, La T)
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3k
f— ck(x— EXKT
2\/gk + k3T

Numerical 77 — ﬂ
gglu’\tllfgs of b

Then, the surface displacement is given by

—_26—@ u 7)sin(kx — 2
Cboy,t) =+ k(g+k2T)(R(f,n,) (kx — Vk(g + K2 T)t)

+ uy(&,m, T)cos(kx — v/ k(g + k2 T)t))
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Solitary Waves

m A soliton solution of the 1D NLS equation is given by

ulg,T) = :l:\/gsech(ﬁ)e"m.

sech (&)
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m Consider the following IC.

pertsoln(§, 7, 0, eps) = , /2gsech £
0

+eps((RIU(E)] + iS[UE)™ ™ 2) + (R[U(€)] — iS[U(E)])e "~ 7))
+ ieps((R[V(E)] + iS[V()])e™"™2) + (RIV(€)] — iS[V(&)])e "~ )



Mathematical
Models of the
Evolution of
Surface Waves
on Deep
Water

Perturbed
Solitary Wave

Perturbed Solitary Wave

Re[pertsoln]

I mipertsoln]
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m The soliton solution is not stable with respect to the
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