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a real manifold

an orientation of the manifold

manifold’s boundary

induced orientation of the boundary
open manifold’s infinity

Stokes formula

singular homology

!
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a complex manifold,

a meromorphic volume form
on the manifold,

form’s divisor of poles,

residue of the meromorphic form,
form’s divisor of zeros,

Cauchy formula,

polar homology.
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Example of a fluid domain with one source and two sinks
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Velocity formulation of Yudovich 1966's problem

The incompressible Euler equations read as :

Otv+v-Vv+Vp=0 in Rt x F,
divv =0 in RY x F,
v-n=g on R" x OF,
curlv =w™t on Rt x aF*,
v(0,.) =V, in F,
where
v:R* x F — R? is the fluid velocity field,
p:RT x F — R is the fluid pressure,

n is the unit normal vector field exiting from the domain F,

g < 0 at the inlet, g > 0 at the outlet, and g = 0 on R™ x 9. Moreover, at any time t, the
function g(t, ) has zero average on O.F,

wt : Rt x OF" is the entering vorticity,

the initial data v, is assumed to satisfy divy, =0 in F.
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@ The vorticity w := curl v satisfies the transport equation :
ébaOUO o

Ow+v-Vw=0

in R+ X .F, ’l'O ¢
w=w' on RT x 8F", @Mﬁ V&rious
w(0,.) =w, in F.

xistence
lxn&%uzyd%&t%w&
The velocity v can be recovered from w by : 0 )

divv =0 in F, 2 :

curlv =w in F, W S
v-n=g on O.F, =
/ u(t, ) T =Cilt) fori € T,
a8

where

e 7 is the counterclockwise tangent vector to the boundary.,

o the C;(t) are the circulations of the velocity vector field v around the connected components
oS’
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