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Abstract: The consistent splitting schemes for the Navier-
Stokes equations decouple the computation of pressure and
velocity, and do not suffer from the splitting error. How-
ever, only the first-order version of the consistent splitting
schemes is proven to be unconditionally stable for the time
dependent Stokes equations. We construct a new class of
consistent splitting schemes of orders two to four for Navier-
Stokes equations based on Taylor expansions at time tn+k

where k ≥ 1 is a tunable parameter. By choosing suitable
k, we construct, for the very first time, unconditionally sta-
ble and totally decoupled schemes of orders two to four for
the velocity and pressure, and provide rigorous optimal error
estimates. We shall also present some numerical results to
show the computational advantages of these schemes. This
is a joint work with Jie Shen.


