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2.Implicit/ Explicit Schemes for the Navier-Stokes Equations
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WE:

We consider implicit/explicit schemes for the numerical solution of the Navier-Stokes
equations and develop the stability and optimal error estimates for the schemes. Particul
arly, we show that the schemes are almost unconditionally stable (with the time step size

satisfying T<C for some constant C) and convergent for smooth (H2) initial data, weakly
unconditionally stable (with T|log h| <C where h is the mesh size) and convergent for no
n-smooth (H1) initial data, and conditionally stable (with T < Ch2) for non-smooth (L2) in
itial data. We also study the Euler implicit/explicit scheme based on the mixed finite elem
ent or the so-called time-space finite element iterative method (the T-S method) for the
stationary Navier-Stokes equations and establish the almost unconditionally stability and



optimal error estimates uniform in time for the scheme. Compared to the standard Stoke
s, Newton and Oseen finite element iterative methods, the T-S method is more efficient f
or problems with small viscosity.

3.Functional dissection of neural circuits
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Human and animal behaviors are generated by the activity of interconnected neurons.
In recent years we have witnessed dramatic advance in techniques of precisely dissectin
g the functions of neural circuits. Here I will present a few examples from my research gr
oup that we used optogenetic and pharmacogenetic approaches to activate or ablate spe
cific subsets of neurons. Physiological and behavioral assays are then performed to revea
| some surprising features and functions of these neurons.



