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ASYIVIPTOTICALLY STABLE SOLUTIONS OF THE NAVIER-STOKES 

AND ITS GALERKIN 1.\.PPROXI~lATIONS 

Petm' E, lCloeden 

In many nume:r:ical and theoretical studies in fluid dynamics, 

especially in me·teorology and oceanography, simpler truncated systems 

called Galerkin approximations or spectral sys·tems, are st.udied instead 

of t.he fu.ll system of partial differential equations.. These are f.ini·te 

dirr~ensional syst.ems of ordinary differential. equa·tions, usua.lly wit.h 

only linear and quadrat:ic ·tenrrsy 'Which are ob·tained by tl.llncating 

infinite dimensional sys·tems in"Yolvillg· ·the t.ime-dependent coefficien-ts 

of FourieJ.:.v~lik,e series expansions of the solu-'cions of ·the pa.r·tial 

differential ec_ruation.s"' .AJ.1. implic.it ass.umption here is tha:t t:he 

qu.alitat::.ive :behavicur of i.:he solu.tions of the i:r~.:tn.ca.-ted system closely 

resemble t::ha.-t of ·the sol1..:ttionz of the fv.ll .sys"t:-em (Jf po.:r·tial d.iffe~cential 

s·tea.C!..y solu·'cion in a. Galerkin appro::::i.:m.::1t.iorJ. 1 c:efined in texrns of t:b,e 

eigen.fu.nc:t:ion.s of the s·tokes operat.cn:- t of Sl:tffi cien·tly hig·h order 

implies t.he exis·tence of a nearby asymp·totically stable sol·Lrt:ion in 

·the full N&vier.·-st.okes equat.ions, Theix- makes considerable use 

of ·the spec·tral properties of the linear opera·tors in ·the Galerkin 

approximations and ·the Navier-Stokes equations linearized about steady 

solutions. 


