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V. I. Yudovich is a well-known researcher in the mathemat­
ical theory of the Navier-Stokes equations in the USSR. In the 
1960s he proved a number of results in stability theory and in 
the bifurcation of steady state and time periodic solutions of the 
Navier-Stokes equations. In this monograph he develops the fun­
damental mathematical theory and gives extensive proofs of the 
basic stability theorems. 

In Chapter I the L theory of the Navier-Stokes equations is 
developed. A summary of interpolation theory, singular integral 
operators, and the Calderon-Zygmund theory is given. Then Lp 

estimates for elliptic and parabolic equations and the linearized 
Navier-Stokes equations are given. The Lp theory of the pro­
jection n onto the solenoidal vector fields is given and of the 
resolvent of the Stokes operator. 

In Chapter II the linearized stability theory of the Navier-Stokes 
equations is developed. One of the main results is that if p > 3 , 
the Lp norm of the initial perturbation from equilibrium is suffi­
ciently small, and the spectrum of the linearized stability operator 
is contained in the right half plane, then the solution is regular, 
exists for all time, and tends to equilibrium as t —• oo . 

The regularity theorem of the Navier-Stokes equations has never 
been completely resolved. It is known that weak solutions exist for 
all time; but it has never been proved for general initial data, even 
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for C°° initial data, that the solutions are regular for all time. Us­
ing energy estimates, Shinbrot and Kaniel (Arch. Rational Mech. 
Anal. 21 (1966), 270-285) proved that if the initial values of the 
solution are sufficiently small in the Dirichlet norm, viz., 

then the solution is regular for all time and tends to zero. These 
methods could be extended to consider the perturbations about 
a smooth equilibrium solution; but using the Lp theory of the 
Navier-Stokes equations, Yudovich has given a significant strength­
ening of this result. 

In Chapter III the stability of time periodic solutions of the 
Navier-Stokes equations is investigated. This chapter contains a 
careful treatment of Floquet theory for infinite-dimensional dis-
sipative systems. The stability results are proved by constructing 
the monodromy operator, which takes the solution at time 0 to 
the solution at time T. (T = period of the periodic motions.) 
The Floquet multipliers are the eigenvalues of the linearized mon­
odromy operator. The periodic motion is stable if all the Floquet 
multipliers are less than one in modulus and unstable if at least 
one of the multipliers is greater than one in modulus. 

In the unstable case the stable and unstable invariant manifolds 
are also constructed. 

In the case of time periodic solutions of an autonomous system, 
which is the situation which arises when time periodic solutions bi­
furcate from an unstable equilibrium solution, one of the Floquet 
multipliers is always 1, due to the time invariance of the prob­
lem. In this case, which is treated in §6, one obtains only orbital 
stability. 

The monograph is restricted entirely to the subject of stability 
theory and does not treat the closely related topics of loss of stabil­
ity and bifurcation. This is somewhat surprising, since a number 
of the early rigorous results in this direction are due to Yudovich. 
The book contains an excellent bibliography of the Russian litera­
ture, but is somewhat spotty with regard to the western literature, 
especially in the subject of bifurcation theory. A useful supple-


