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Consider the motion of a point in a d-dimensiona! Euclidean space 
Rd (d ^ 1), which starts out from the origin at the time zero in a random 
direction with constant speed, and at the end of a random time starts 
afresh from its position with a direction which is a random orthogonal 
transformation of the previous direction, and so on for all time. The 
position of the point in time defines a d-dimensional random process with 
continuous trajectories. 

Consider a sequence of such processes; specifically, for n = 1 ,2 , . . . , 
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where cn is a positive constant (the speed); xnth i ^ 1, are nonnegative, 
nonidentically zero random variables (the times between direction 
changes); Nn(t) = max{fc : ]T{L x xnti ^ t},t ^ 0; Anth i ^ 1, are random or
thogonal matrices (the changes of direction); A„t0 = I; and <Jn is a random 
unit vector (the initial direction). For each n we assume that x„th i ^ 1, 
A„th i ^ 1, and t;n are independent, and that xnM i ^ 1, are identically 
distributed, as are A„th i jj> 1. ƒ denotes the identity matrix. 

To obtain an invariance principle for such sequences of processes 
having a Gaussian limit we make the following further assumptions. In 
order that the times between direction changes tend to zero as n -> oo, we 
suppose there are random variables tf and positive constants bn such that 
T«,i = tilK and limn_00&II = oo. To prevent the point from remaining on a 
proper subspace of Rd, d^2, or from traveling in only one direction in 
R1, we require the random orthogonal matrices An>i to be irreducible, the 
definition of an irreducible random matrix of order d being that it has no 
almost surely invariant nontrivial subspace if d ^ 2, and that it is not 
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1 This result is contained in the author's 1972 Ph.D. dissertation at the University of 

California at Los Angeles, written under Professor Charles J. Stone. This research was 
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