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KdV Equation

ηt + coηx +αηηx + βηxxx = 0

Gardner Equationq

β δ 2ηt + coηx +αηηx + βηxxx = δη
2ηx



KP Equation

ηt + coηx +αηηx + βηxxx + γ ∂
−1ηyy = 0

KP Gardner Equationq

β ∂−1 δ 2ηt + coηx +αηηx + βηxxx + γ ∂
1ηyy = δη

2ηx



2+1 Gardner Equation

ηt + coηx +αηηx + βηxxx + γ ∂
−1ηyy =

δη2ηx + ρηx∂x
−1ηy



The Hierarchy Leads to Euler!

2+1 Dimensions1+1 Dimensions

KdV Equation KP Equation

Gardner Equation KP Gardner Equation

2 1 G d i2+1 Gardner Equation

Euler Equations



Kadomsev‐Petviashvili Equation:Kadomsev Petviashvili Equation:
KdV Equation Plus Directionality

ηt + coηx +αηηx + βηxxx + γ ∂
−1ηyy = 0yy



KP Equation: Two Cnoidal Waves Plus Mach Stem





Gardner Equation in 2 Space and 1Gardner Equation in 2 Space and 1 
TimeDimensions




















