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ON RELATION BETWEEN THE NORM AND THE

QUASINORM OF THE SUM OF POLYNOMIALS

DEPENDENT ON DIFFERENT VARIABLES

Abstract

In the paper, the matter of approximation of a function of two variables by
the sums of polynomials of one variable is investigated. At first the relation is
established in the form of the estimates between the norms and the quasinorms
of the sum of polynomials of one variable. Then the existence in theorem ap-
proximation of continuous functions of two variables on a rectangle by the sums
of polynomials of one variable is given. Furthermore, a sufficient condition is
established for extremal property of the sum of polynomials in approximation of
a function of two variables. The lower estimations of such a best approximation
are also obtained in the paper.

Consider the sum of polynomials

Pm+n(x, y) = Pm(x) + Qn(y) =
m∑

k=0

akx
k +

n∑
q=0

bqy
q

determined on the rectangle T = [a, b; c, d]
Denote by

M(Pm+n) = ‖Pm+n(x, y)‖C(T ) = max
(x,y)∈T

|Pm+n(x, y)|

the norm, by

L(Pm+n) =
m∑

k=0

|ak|+
n∑

q=0
|bq|

the quasinorm of the polynomial Pm+n(x, y).
Theorem 1. There exist the constants A and B such that

M(Pm+n) ≤ AL(Pm+n) (1)

and
L(Pm+n) ≤ BM(Pm+n). (2)

Proof. We have

M(Pm+n) ≤ max
x∈[a,b]

|Pm(x)|+ max
y∈[c,d]

|Qn(y)| ≤

≤
m∑

k=0

|ak| max
x∈[a,b]

|x|k +
n∑

q=0
|bq| max

y∈[c,d]
|y|q .

Denoting A = max
(x,y)∈T

(1, |x| , ..., |x|m , |y| , ..., |y|n) we continue the estimation

M(Pm+n) ≤ A
m∑

k=0

|ak|+ A
n∑

q=0
|bq| = AL(Pm+n).




