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The concept of weak convergence of distribution functions plays a very 
fundamental role in Probability Theory. This concept may be defined as 
follows: 

Let F be a distribution function, that is, a nondecreasing right-contin­
uous function defined on R such that F(-oo) = 0 and F(+oo) = 1, and 
let {Fn : n > 1} be a sequence of distribution functions. The sequence 
{Fn} is said to converge weakly to the distribution function F on R if 

Fn(x) —• F(x), as n -* oo 

at all continuity points x of i7. In this case we write Fn -^ F, as n —• oo. 
We note that the weak limit of the sequence {Fn}, if it exists, is unique. 
Moreover, let % = %(R) be the space of all bounded, real-valued con­
tinuous functions on R. Let {Fn : n > 1} be a sequence of distribution 
functions, and let F be a distribution function. Then Fn -^ F if and only 
if fZo 8dFn — IZO 8dF> as « -> oo for every g e %. 

A necessary and sufficient condition for weak convergence was obtained 
by Levy which can be stated as follows: 

Let {Fn} be a sequence of distribution functions and let {<pn} be the cor­
responding sequence of characteristic functions, that is, (pn is the Fourier-
Stieltjes transform of Fn for n > 1, 

/

oo 
ei,xdFn{x), (€R. 
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Then Fn -^ F if and only if the sequence {<pn} converges (pointwise) on 
R to some function (p, which is continuous at the point t = 0. Moreover 
in this case, the limit function (p is the characteristic function of the limit 
distribution function F. This result plays a fundamental role in the study of 
the limit theorems for sums of independent (real valued) random variables. 

The first result in this direction was obtained by Levy which is known 
as the Levy Central Limit Theorem and can be stated as follows. 

Let {Xn : n > 1} be a sequence of independently and identically dis­
tributed (i.i.d.) random variables with a finite variance a2 > 0. Let Sn = 
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X\+ Xi-\ h Xn, n > 1. Then the sequence of distribution functions of 
the random variables (Sn - ë?Sn)/(jy/n converge weakly to the distribution 
function of a Gaussian (or Normal) random variable with zero mean and 
unit variance, as n —• oo. 

The book contains a systematic exposition of the analytic properties 
of one-dimensional stable distributions. It consists of an introduction and 
four chapters out of which the introduction and the second and third chap­
ters contain the main bulk of information about the analytic properties of 
stable laws, while chapter 1 discusses examples of the occurrence of stable 
laws in applied problems and chapter 4 deals with the problem of statisti­
cal estimation of the parameters determining stable laws. The last chapter 
is intended to show the possibility of exploiting the analytic properties 
of stable laws in solving statistical problems. The structure of the book 
is such that only the introduction and the second and third chapters are 
interconnected while the first chapter is not necessary for understanding 
the remaining material and the fourth chapter makes only minimal use 
of the material in chapters 2 and 3. Information of a historical nature or 
concerning priority is reduced to a minimum in the main text and is dis­
cussed in the section entitled comments. The material in the introduction 
and the second and third chapters is fundamental to the book. 

The material in the introduction is instrumental for the study of the 
subsequent chapters. In the theory of limit theorems for sums of indepen­
dent real valued random variables Khintchine obtained the following basic 
result: 

Let {Xnj : 1 < j < kn, n > 1} be a sequence of independent (in the 
individual series) random variables, and let 

(1) Zn — Xn\ + Xn2 H h Xnkn - An 

where An's are some real numbers. Assume that the terms in the sum Zn 
are uniformly infinitesimal, that is, for every e > 0, 

(2) lim max P{\Xnj\ > e) = 0. 

Denote by Fnj and Fn the distribution functions of the random variables 
Xnj and Zn respectively and by 6 the set of all those distribution functions 
G that can be obtained as the weak limits of the functions Fn as n -+ oo. 
Then a distribution function G belongs to the set 6 if and only if the 
characteristic function Q of G can be written in the form 

(3) 0(0 = exp | ita -bt2+ f (eitx - 1 - it sin x)dH(x) j 

where a, b > 0 are real numbers and the function H, which is defined on 
the whole x-axis except the point x = 0, is nondecreasing on both the 
semi-axis x < 0 and x > 0, tends to zero as \x\ -> oo and satisfies the 
condition 

(4) / x2dH(x)< oo. 
J0<\x\<l 


