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The aim of this work is to study the analyticity of the Stokes operator with Navier or
Navier-type boundary conditions on LP-spaces in order to get strong, weak and very
weak solutions to the following initial boundary Stokes problem:

%_Au+ V']’[':f, dlvu:O in QX(OﬂT)7 (1)
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with the following Navier or Navier-type boundary condition:
u-n =0, [D(u)n]. =0 on I'x (0,T). (2)
u-n=0, curlu xn=0 on I'x(0,7), (3)

In this work we prove that the Stokes operator with Navier-type boundary conditions
generates a bounded analytic semi-group on the space

LI;T(Q): {velLP(); divv=0inQ and v-m =0onl}.
The idea is to study the resolvent of the Stokes operator:
AM—Au +Vr=f, divu=0 in Q, (4)

with the boundary conditions (3) or (2), and where A € C* satisfies Re A > 0. We prove
the existence of weak, strong and very weak solutions to Problem (4),(3) or Problem
(4),(2) satisfying the following resolvent estimate

C(Q,p
fulzio) < S o)

We study also the boundedness of the pure imaginary powers of the Stokes operator.
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