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ilO!lLlNEAR STABILITY OF TIlE KElVI:I-STUART CAT'S EYES FlOtJ

Darryl D. Holm, Jerrold E. Narsdenl and Tudor kati l

ABSTRACT. Conditions which ensure the nonlinear stability
of the Kelvin-Stuart eat's eyes solution for two din~nsiona1

ideal flow are given. The solution is periodic in the x
direction and is bounded by two streamlines, which contain
the separatrix. in the y-direction. The stability condi­
tions are given explicitly in terms of the solution param­
eters and the domain size. The method is based on a tech­
nique originally developed by Arnold 11969).

1. EQUATlOt:S OF MOT10;~ ArlO CONSERVED QW\rlTITl ES. The Euler
equations for an ideal, homogeneous incompressible fluid in a

doma i n Din the plane IR 2 are:

(ly + (v-vlv =
at - - -

div v = 0 ( 1 .1 l

where v = (v"v2 ) is the velocity field. p is the pressure.
and n is the outward unit normal of the boundary aD.
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