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still rather simple algebraically (let us say, quadratic in all the 

coordinates). Consider any vector 2 and the iterates of the trans- 

formation Q acting on the vector g. In general, there will be no 
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question of convergence of these vectors Q"(s) to a fixed direction. 

But a weaker statement is perhaps true. The directions of the 

a* vectors Q"(i) sweep out certain cones Cgc or solid angles in space in 

such a fashion that the time averages, i.e., the time spent by Qn(;) 

inCq , exist for n -9 00. These time averages may depend on the 

initial 2 but are able to assume only a finite number of different 

values , given C, . In other words, the space of all direction divides 

into a finite number of regions Ri, i = 1, . . . k, such that for vectors 

K taken from any one of these regions the percentage of time spent by 

images of x under the Qn are the same in any C,. 

The graphs which follow show the behavior of the energy residing 

in various modes as a function of time; for example, in Fig. 1 the 

energy content of each of the first 5 modes is plotted. The absci sa 
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is time measured in computational cycles, at, although figure captions 

give St' since this is the term involved directly in the computation 
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of the acceleration of each point. In all problems the mass of each 

point is assumed to be unity; the amplitude of the displacement of 

each point is normalized to a maximum of 1. N denotes the number of 

points and therefore the number of modes present in the calculation. 

Q denotes the coefficient of the quadratic term and e that of the 

cubic term in the force between neighboring mass points. 

We repeat that in all our problems we started the calculation from 

the string at rest at t = 0. The ends of the string are kept fixed. 
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