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GENERALIZED PASCAL TRIANGLES
AND PYRAMIDS
THEIR FRACTALS, GRAPHS, AND APPLICATIONS

by Dr. Boris A. Bondarenko
Associate member of the Academy of Sciences of the Republic of Uzbekistan, Tashkent

Translated by Professor Richard C. Bollinger
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As stated by the author in his preface, this monograph is devoted to the more profound questions
connected with the study of the Pascal triangle, and its planar as well as spatial analogs. It also
contains an extensive discussion of the divisibility of the binomial, trinomial, and multinomial
coefficients by a prime p, as well as the distributions of these coefficients with respect to the
modulus p, or p% in corresponding arithmetic triangles, pyramids and hyperpyramids. Particular
attention is also given to the subject of fractals obtained from the Pascal triangle and other
arithmetic triangles. The author also constructs and investigates matrices and determinants whose
elements may be binomial, generalized binomial and trinomial coefficients, and other special values.
Furthermore, the author pays particular attention to the development of effective combinatorial
methods and algorithms for the construction of basis systems of polynomial solutions of partial
differential equations, including equations of higher order and with mixed derivatives. The
algorithms he proposes are invariant with respect to the order, and the iteration, of operators arising
in connection with the differential equations. Finally, the author also discusses non-orthogonal
polynomials of binomial type, and polynomials whose coefficients may be Fibonacci, Lucas, Catalan,
and other special numbers.

The monograph first published in Russia in 1990 consists of seven chapters, a list of 406 references,
an appendix with another 126 references, many illustrations and specific examples. Fundamental
results in the book are formulated as theorems and algorithms or as equations and formulas.

The intention of the translator is to make the work of Dr. Bondarenko widely accessible because he
feels that Dr. Bondarenko has done the mathematical community a valuable service by writing a
useful and interesting compendium of results on Pascal’s triangle as well as its ramifications.

The translation of the book is being reproduced and sold with the permission of the author, the
translator and the “FAN” Edition of the Academy of Science of the Republic of Uzbekistan. The
book, which contains approximately 250 pages, is a paper back with a plastic spiral binding. The
cost of the book is $31.00 plus postage and handling where postage and handling will be $6.00 if
mailed to anywhere in the United State or Canada, $9.00 by surface mail or $16.00 by airmail to
anywhere else. A copy of the book can be purchased by sending a check made out to THE
FIBONACCI ASSOCIATION for the appropriate amount along with a letter requesting a copy of
the book to: RICHARD VINE, SUBSCRIPTION MANAGER, THE FIBONACCI ASSOCIATION,
SANTA CLARA UNIVERSITY, SANTA CLARA, CA 95053.
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