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A function K(x, y) of two real variables ranging over linearly 
ordered one-dimensional sets X and Y respectively is said to be 
totally positive of order r(TPr) if for all l r g r a ^ r , X\<x2< • • • <xmt 

yi<y2< • • • <ym (xiÇzX; yjGY), we have the inequalities 
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Typically, X is an interval of the real line or a countable set of dis­
crete values on the real line; similar for Y. 

A related concept is that of sign regularity. A function K(xt y) is 
sign regular of order rf if for every X\<x2< • • • <xmy y\<y2< • • • 
<ym (xiEX; yjE Y) and w, l ^ w g r , 
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depends on m alone. 
An important specialization occurs if a TPr function may be writ­

ten as a function K(x—y) of the difference of x and y where x and y 
traverse the real line (or the set of integers) ; K(u) is then said to be a 
Poly a frequency density of order r(PFr). In this case we assume K(u) 
is integrable with respect to Lebesgue measure. 

The theory of totally positive functions has been extensively ap­
plied in several domains of mathematics, statistics and mechanics. 
The notion of total positivity is a common thread running through 
many disciplines. They derive interest in their intrinsic relevance to 
the theory of stochastic processes of diffusion type [7]; in their nat­
ural occurrence in applications to statistics [S; 6] and mechanics [ l ] ; 
and in their elegant structural properties [8]. 

Examples of totally positive functions appear abundantly and nat­
urally in different contexts. Most of the standard statistical dis­
tributions depending on a parameter such as the exponential family, 
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