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Evidence of the
Persistance of
Long-crested Waves
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Analysis
of an
Example Problem



Three—-dimensional — Two-dimensional

Euler Equations Euler Equations
v-independent

<< 1 o <<1
p<<1 p<<1
S ~1 S~1

Three—-dimensional Two—-dimensional
Boussinesqg System Boussinesqg system
u one—way propogation one—way propogation u

KP-like equations KdV or BBM
N / o <<< 1
Pp<<<1

wave equation
(hydraulics)



The a-b-c-d systems

1
%—I—Vn—l—e<§V|V|2—|—aVAn—bAV}g> =0
e+ V- V4+e(V-(nV)+cAVV —dAn) =0

1 — 62 1 — 62
where — b= 1 —
a 5 H 5 (1 —p)
92_l QQ_l
C — 3)\ d: 3(1—)\)
2 2

and 0 € [0,1],\,u € R present themselves as
possible models for the surface waves.



Two-dimensional Versions
(negligable variation in the y-direction)

|
o

Mt + uy + 6((U77)a: T QUgrxx — bnxxt)

Ut MNx € (Uua: Cllxxx — dua::ct)

|
o

1 1
where o = 1 (1)

2 3
1/, 1

b = =~ (62— =) (1— 2
> (P -3)a-»
1 >

= —(1—-26

c 2( )

1

d = ~(1- 02)(1 — )

0<O0<1IMNucR, a+btct+d=



coupled KdV system :

1
Tt + ugz + (U"'?)x + guxa:x =0

1
Ut + T + uug + gnxa:a? =0

regularized Boussinesq system :

1
Nt + ux + (un)z — o awt = 0

1
ut + Nz + uuy — gua:xt =0
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Boussinesq’s ’'original’ system:
e + Uz + (un)x

Ut + Nz + Uty — Ugat

Bona-Smith system:

Nt + ug + (un)z — Ny
Ut + Nz + Uz + Czxx — bzt
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The a-b-c-d systems

1
%—I—Vn—l—e<§V|V|2—|—aVAn—bAV}g> =0
e+ V- V4+e(V-(nV)+cAVV —dAn) =0

1 — 62 1 — 62
where — b= 1 —
a 5 H 5 (1 —p)
92_l QQ_l
C — 3)\ d: 3(1—)\)
2 2

and 0 € [0,1],\,u € R present themselves as
possible models for the surface waves.



+

If we set 6 = \/g and 4 = A\ = 0, the Boussinsg
equations become the coupled system

1 1
Vit Ve (SVIVI2 - Zav) =o,

1
77t+V-V+€(V'(77V)—gA"7t) = 0.
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g_w

A simle rescaling of the independent and de-
pendent variables gives the tidy form

Vi 4+ Vn+VIV[* = AV; =0,
m+V-V+V-(nV)—-An =0.
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Happy Birthday, Walter!!
And best wishes for many,
many more!!
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