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Topological degree for normalized solutions of the
Nonlinear Schrodinger Equations
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We consider the following nonlinear Schrodinger equation:

u >0 in €2, (1.1)[0.1]

{ —Au+V(z)u = au® + pu in €2,

u=20 on d9,

under the constraint

/zﬁzL (1.2)[0-2]
1Y)

where () is a planar unbounded smooth domain with holes, V' is an external potential, p is
the Lagrange multiplier and a > 0 is a constant. We derive a degree-counting formula for
(1.1)-(1.2) if a € [a*,2a"), where a* > 0 is the threshold value, and thus prove the existence
of an excited state solution for (1.1)-(1.2) if a € [a*, 2a*) under certain assumptions on V'(z)
for x € 9 and for |z| large. We also prove that if V(z) = |z|* and 2 = R?, (1.1)-(1.2) has
no solution provided a > a*
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