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Abstract. Two problems related with a discrete extremum are discussed.

1. Introduction

First several words about A.S. Kronrod. This name the second author discovered
in September 2016 in Madrid during preparation of his talk about convergent series
in topological groups. During this preparation he has arrived to the paper:

Kronrod A.,On permutation of terms of numerical series, Mat. Sbornik, 1946,
18(60), 237–280 (in Russian)

At the end of the paper it is written: received by editors 9.XII.1944.
After we have looked Wikipedia:
”Aleksandr (Alexander) Semenovich Kronrod (October 22, 1921 – October 6,

1986) was a Soviet mathematician and computer scientist...
Kronrod was born in Moscow. In 1938 entered the Department of Mechanics

and Mathematics at Moscow State University.
During World War II he was rejected for military service because at the time

graduate level students were exempt. They did help to build trenches around
Moscow, and when he returned, Kronrod reapplied and was accepted. He served
twice, and was injured twice. He was awarded several medals, including Order of
the Red Star and Order of the Patriotic War. The second injury in 1943 hospitalised
him for a year and he was discharged from the army in 1944. This injury made
him an invalid of sorts for life.

In his last undergraduate year, Kronrod studied with Nikolai Luzin the teacher
of many of the Soviet Union’s finest scientists.

Kronrod was married and about this time his son was born. During next four
years he continued his studies at the University, simultaneously working at the
Atomic Energy Kurchatov Institute.

When he defended thesis in 1949, his committee including M. V. Keldish, A. N.
Kolmogorov and D. E. Men’shov bypassed the Candidate of Sciences degree and
awarded him a Doctor of Sciences degree in the physical-mathematical sciences.

Then he chose to leave pure mathematics and pursue computational mathemat-
ics.

Kronod played an important role in building the first major Russian computer,
Relay Computer RVM-1, though he liked to say his colleague N.I. Bessonov was the
sole inventor. At the Moscow Institute for Theoretical and Experimental Physics
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(ITEF or ITEP) during 1950-1955 Kronod collaborated with physicists, among
them Isaak Pomeranchuk and Lev Landau. For providing theoretical physics with
numerical solutions he received the Stalin Prize and an Order of the Red Banner.

When the Communist Party reprimanded him in 1968 for cosigning a letter
with many mathematicians in defense of the mathematician and logician Alexan-
der Esenin-Volpin[(May 12, 1924 – March 16, 2016)], a son of the poet Sergei
Esenin, the physicists were able to oust him from ITEP. He was also fired from his
professorship.”

Let us add that the above-mentioned paper Kronrod wrote during his being in
hospital.

Now about our talk.
In what follows,

N = {1, 2, . . . }, Z+ = {0, 1, 2, . . . } .

Let L > 1,n > 1 be natural numbers and let

B(L, n) :=

{
(x1, . . . , xn) ∈ Nn :

n∑
i=1

xi = L

}
.

Moreover, we fix

(k1, . . . , kn) ∈ Zn
+ and (s1, . . . , sn) ∈ Zn

+

and consider the set

B(L, n; k1, . . . , kn) := {(x1, . . . , xn) ∈ B(L, n) : xi > ki, i = 1, . . . , n} .

Clearly,

(1.1) B(L, n; 0, . . . , 0) = B(L, n) .

We assume that

(1.2) L ≥
n∑

i=1

ki + n .

The condition (1.2) guarantees that

(1.3) B(L, n; k1, . . . , kn) 6= ∅ .

Since (1.3) is satisfied and the set B(L, n; k1, . . . , kn) is finite, the extremum

b(L, n; k1, . . . , kn; s1, . . . , sn)

of the set {
n∏

i=1

(xi + si) : (x1, . . . , xn) ∈ B(L, n; k1, . . . , kn)

}
is well-defined by the equality:

b(L, n; k1, . . . , kn; s1, . . . , sn) = max

{
n∏

i=1

(xi + si) : (x1, . . . , xn) ∈ B(L, n; k1, . . . , kn)

}
.
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2. Problems

The exact formula for b(L, n; k1, . . . , kn; s1, . . . , sn) is known only in the following
particular case:

Proposition 2.1. ([1]) Let k ≥ 0 and L, n be natural numbers such that L ≥
n(k + 1). Then

b(L, n; k, . . . , k; 0, . . . , 0) = (1 + q)rqn−r ,

where q = [L
n ] and r = L− nq.

In our communication we were going to discuss the following problems:

Problem 2.2. Find a formula (or find the sharp estimations from below and from
above) for the cardinality (number of elements) of the set B(L, n; k1, . . . , kn).

Problem 2.3. Find a general algorithm for calculating of b(L, n; k1, . . . , kn; s1, . . . , sn)
and estimate its computational complexity.

In connection with Problem 2.2 from known results of Combinatorics we were
able to derive the following assertion:

Proposition 2.4. Let L ≥ n > 1 be natural numbers. Then the set

B(L, n)

contains

Cn−1
L−1 =

(L− 1)!
(n− 1)!(L− n)!

elements.

In general, Problem 2.2 remains open.
Problem 2.3 remains open as well.
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