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Abstract. The CHNS system defines the equation of motion of an isothermal
mixture of two immiscible and incompressible fluids subject to phase sepa-
ration. It consists of a Navier Stokes equation governing the average fluid
velocity field coupled with a convective Cahn Hilliard equation for the rela-
tive concentration of the fluids. An optimal control problem is formulated as
the minimization of a cost functional subject to the controlled CHNS system
where the control acts on the boundary of the Navier Stokes equations in this
problem. We first prove that there exists an optimal boundary control.Then
we establish that the control to state operator is Frechet differentiable and
derive first-order necessary optimality conditions in terms of a variational in-
equality involving the adjoint system. This is a joint work with Prof. Sheetal
Dharmatti and Manika Bag.
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