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PREFACE

About 30 years ago, two companion volumes appeared, namely "Russian-English
Dictionary of the Mathematical Sciences" (A. J. Lohwater, AMS, Providence, Rhode
Island, 1961), and "English-Russian Dictionary of Mathematical Terms" (P. S.Ale-
xandrov et. al., eds., IL, Moscow, 1962). It was a joint project of the American
Mathematical Society and the Soviet Academy of Sciences. Simultaneously, "Russian-
English Mathematical Dictionary" by L. M. Milne-Thomson was published (University
of Wisconsin Press, Madison, 1961). Since then no new dictionaries of this kind have
appeared. (We should still mention here two volumes of the four-language Worterbuch
Mathematik by G.Eisenreich and R. Sube, Verlag Harri Deutsch, Thun-Frankfurt
a. M., 1982. Unfortunately the use of this very good dictionary is somewhat compli-
cated because of its structure.) However, the terminology of mathematics has been
growing all the time, and now these remarkable all-purpose mathematical dictionar-
ies cannot meet all the needs of specialists in different fields of mathematics. This
especially applies to new and rapidly developing areas of mathematics. Probability
theory together with mathematical statistics, combinatorics, and their numerous ap-
plications undoubtedly form one of the most significant such areas. In this area, only
two specialized dictionaries compiled in the second half of the 1960's existed until
now: Russian-English Dictionary and Reader in the Cybernetical Sciences (S.Kotz,
Academic Press, New York-London, 1966); Russian-English and English-Russian
Glossary of Statistical Terms (S.Kotz, Edinburgh, Oliver and Boyd, 1971).

The Dictionary originated in 1986, when the word-list of the future "Encyclopedia
in Probability and Mathematical Statistics" was discussed. The idea of having English
translations accompany the Russian entries of the Encyclopedia was approved, and
V. I. Bityuzkov, the Head of the Mathematical Department of the Soviet Encyclopedia
Publishing House, suggested that the author work on this part of the project. Later
it was decided that adding the corresponding English-Russian dictionary at the end
of the Encyclopedia was a worthy undertaking.

At that stage, it became clear that it would be very useful to publish the Dictio-
nary as a separate edition. Moreover, it would have to be significantly enlarged, since
the scope of the Encyclopedia was somewhat restricted. Most of the added terms are
from combinatorics and statistics.

The fields of probability theory, mathematical statistics, and combinatorics have
become a vast area of modern mathematics during the last decades, and now it
seems that no single person could encompass all the terminology. So, the advice
and comments of my colleagues, most of whom are from the Steklov Mathematical
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Institute and the Moscow University, were invaluable for me. I would like to thank
many people for the help gave me during the compilation of the Dictionary. All cannot
be named here. I would, however, like to mention here V.I.Khokhlov of the "Theory
of Probability and its Applications," who encouraged me to complete the Dictionary.

We hope that the Dictionary will be useful to all who work with both the
English- and Russian-language literature in the fields of probability theory, math-
ematical statistics, and combinatorics.

In spite of all our precautions and checking, there is still a nonzero probability
of the presence of some mistakes and misprints. The author will be grateful for any
comments and suggestions from the users of the Dictionary, addressed to TVP Science
Publishers, Vavilov st. 42, 117966 Moscow GSP-1, Russia.

Note. As a rule, the gender of the Russian nouns is indicated only in the absence
of adjectives, whose endings would clearly indicate the gender of the nouns. The usual
abbreviations

(7/1) — masculine,
(/) — feminine,
(n) — neuter

are used for this purpose.
Throughout the Dictionary, American English spelling is given.

K. Borovkov
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2-2 CONDITIONING BY A CONTINUOUS RANDOM VARIABLE 51

CONDITIONING
BY A CONTINUOUS RANDOM VARIABLE2-2
If X and Y have joint probability density function fx,r(x,y), the

conditional probability density function f r \ x ( • \ •) of Y given X is defined,
for all y and for all x such that fx(x) > 0, by

Since the set C = {x: fx(x) > 0} has probability one of containing the
observed value of X, we regard Eq. 2.1 as a satisfactory definition, since
almost all observed values of X will lie in the set C, and we wish to define
/ y i x(y | x) only at points x that could actually arise as observed values of X.

The conditional expectation, given X, of a random variable Y is
defined by (for all x such that fx(x) > 0)

That Eqs. 2.1 and 2.2 seem reasonable definitions for jointly con-
tinuous random variables is clear by comparing these definitions with
Eqs. 1.4 and 1.6 respectively. To justify these definitions more fully we
must first study the properties which the notions of conditional probability
and expectation should have.

In order to define the notion of the conditional probability
P[A | X = x] of an event A given that the random variable X has an ob-
served value equal to x, it suffices, in view of Eq. 1.17, to define the notion
of the conditional expectation E[Y \ X — x] of a random variable Y, given
that X = x. Now, two central properties which E[Y j X = x] should have
are as follows:

(i) If one takes the expectation of E[Y \ X = x] with respect to the
probability law of X one should obtain E[Y]; in symbols,

(ii) The conditional expectation E [ g ( X ) Y \ X = x] of a random
variable which is the product of Y and a function g(X) of X should
satisfy

for any random variable g(X) which is a function of X and such that
E[g(X)Y] is finite.
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