
What is suggested by these special results is that in certain 

problems which are approximately linear, the existence of quasi-states 

1 . may be conjectured. 

In a linear problem the tendency of the system to approach a 

fixed "$tate" amounts, mathematically, to convergence of iterates of a 
1. 

transformation in accordance with an algebraic theorem due to Frobenius 

and Perron. This theorem may be stated roughly in the following way. 

Let A be a matrix with positive elements. Consider the linear trans- 

formation of the n-dimensional space defined by this matrix. One can 

assert that if 2 is any vector with all of its components positive, 

and if A is applied repeatedly to this vector, the directions of the 

vectors 2, A(G), . . . . Ai( . ..) will approach that of a fixed vector 

Goin such a way that A(go) = A(;,). This eigenvector is unique among 

all vectors with all their components non-negative. If we consider a 

linear problem and apply this theorem, we shall expect the system to 

approach a steady state described by the invariant vector. Such behavior 

is in a sense diametrically opposite to an ergodic motion and is due to 

a very special character, linearity of the transformations of the phase 

'_. _ 

space. The results of our calculation on the nonlinear vibrating string 

suggest that in the case of transformations which are approximately 

linear, differing from linear ones by terms which are very simple in the 

I. algebraic sense (quadratic or cubic in our case), something analogous to 

the convergence to eigenstates may obtain. 

One could perhaps conjecture a corresponding theorem. Let Q 

be a transformation of a n-dimensional space which is nonlinear but is 


