Submit

Search Options
» Sign up / Log in

English

Academic edition

Skip to:Main contentSide colum
Home
Contact Us

Find out how to access preview-only content

Ukrainian Mathematical Journal
March—April, 1983, Volume 33ssue 2 pp 192-194

Favard's method of summation of series

e V. I|. Kuz'mich

Buy now |

$39.95/€34.95/ £29.95 *

* Final gross prices may vary according to local™

Get Access

Translated from Ukrainskii Matematicheskii Zhurndbl. 35, No. 2, pg225-227, Marcl-April, 1983.

Ukrainian
Mathematical

Journal

Other actions

e Export citation
e Register for Journal Upda

e About This Journal
* Reprints and Permissic

Add to Papers

Share

Share this content on Facebdsikare this content on Twit Share this content on Linkec




Supplementary Material (0)
References (4)

About this Article

Over 8.5 million scientific documents at your fimges
Browse by Discipline

Our Content

Journals

Books

Book Series
Protocols
Reference Works

Other Sites

Springer.com
SpringerProtocols

SpringerMaterials
Help & Contacts

Contact Us
Feedback Community

Impressum

© Springer International Publishing AG, Part of il8ger Science+Business MediaPrivacy
Policy, Disclaimer, General Terms & Conditions
Not logged inUnaffiliated 78.25.50.63




[}
sums for the Stieltjes integral Eth}deﬂ , one can easily see that the condition of con—
H

Liuuil.‘y of F{t) from the left (t‘i_g'ht) ar all pui.ﬂLS of the interval [s, t] considered in [&]
immediately implies rhe uniqueness of the limic in {YL(A,)} independently of the sequence of
partitions {a,}.

Remark 3. In view of Remark Z, one can show, similarly to the proof of the theorem,
that for functions f(x) and g(x) of bounded variation on [s, t] continuous from the right or
from the left simultanecusly at points where they both have leaps, there exists a Stieltjes

integral fl f i) dg (1).

Bemark 4. Similarly to the theorem proved above, one can show, using metheds of [1],
that the mapping D {s continuous in the norm I+lg.
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FAVARD'S METHOD OF SUMMATION OF SERLES

V. I. Kuz'mich unc 517.52

Favard's method is defined by the transformation

n>0, ly=ily

) - ko kn
fa=tto— Nt 5o T Ty
L]

where
ol
Yo, m
Rl
is some real series.
One says that (1) is summable by Favard's method to the number U, if tg + U, n » = Now

P
if Elhu—-hl-'-b'. n—+oa, then (1) is absolutely summable by Favard's methed to the number
A0

In this paper it is shown that Favard's method is equivalent and absolutely equivalent
with the methed of arithmetic means (the first-order Cesarc method).

In [1] there is defined a general class of matrix methods of summation of series. Here
we consider only some of them.

Suppose there is defined on the interval [a, bl a function ¢ (¥). The transformatiom

h=?%¢&+%@—ﬂ}:nm.m=%Mﬂ (2)
B

B}
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defines a method of summation, which we denote by ¢[{b — a)/n)]. Special cases of it are:
Favard's method for ¢ = 0, b = 92, @ (x) = xeotx; Rogosinsky's method for a = 0, b = 2/2,
% (%) = cosx; the method of arithmetic means for ¢ = 0, b =1, ¢ (x) =1 — x.

LEMMA 1. [IE the lower triangular regular matrix A = (api) of a transformation of a se-
quence into a sequence satisfies the conditions: 1) @y, =0(ln), 9 &5, < dpapy, 0=k <n  for
n » ng, then the method of summation definmed by this matrix is equivalemt with the method of
arithmetic means and they are compatible [2].

LEMMA 2. If the normal abselutely regular matrix B = (by.) of a transformation of series
into series satisfies the conditions: 1) by, =0(l/n), 2) bp/bhienik+ 1), By==k<n , then the
method of summation defined by this matrix is absolutely equivalent with the method of arith-
metic means and they are absolutely compatible.

Lemma 2 is a simple consequence of Theorem 2 of [3].

THEOREM. If the function #$(x}) has a finite second derivative evervwheve in [z, b}, and
¢ {x) =0, ¢la) =1, ¢ (b) =0, then the method #(b — a2)/n is equivalent and absolutely equivalent
with the method of arithmetic means. Moreover, they are compatible and absolutely compatible.

Proof. First we shall show that the method indicated satisfies the conditions of Lemma

From the conditions of the theorem it follows that (¥} has bounded first derivative
everywhere on [2, b] and hence satisfies a Lipschitz condition. Since gfg) =1 , this im~
plies the regularity of the method #(b — a)/n [1]. Horeover,

5 oW sup

(B — i}
,Elfﬂ. b—x o) —x

00 (3)

For the methed @ (h—a)in a“=w(a-]— n—ir(ﬁ—ﬂ})—lp(ﬂ-l-%{ﬁ“ﬂ}} 0k, ap, =0, 0SS b
Whence, using (3), we get
» w(a-{- —f—fbuaJ)
—a

n n+41
a“=cp(a+—{b—a))= :
a1 T b—(a+n—_T_ 1(:;—:4])

=0 (l/n),

i.e., condition 1) of Lemma 1 holds.

k42
41

par ¢—a),
O=k<n n>n,. It follows from the conditions of the thesrem that g(x) is a function

that is conveéx upward on [a, b], 80 &, —aues =<0, 0=k<n, n>n, and condition 2) of Lemma
1 helds. Hence the method ®#(b—a)in is equivalent with the method of arithmetic means and
they are compatible.

Further, we hawe d"n-"tl,,,h-..1=1p(ﬂ+ ﬁr{b-a})—2m(ﬂ+ w {h—d‘])-l—fp(a'i'

We shall show that the method ¢(b — a)/n satisfies the conditions of Lemma 2. For it
& k
bnk =¢(¢+m{b"—¢3)“¢(“+ﬁb—ﬂ))- Osksn, 20, by =gia)=1, by =0, 0=n <k

In order that the matrix B = (bpk) be absolutely regular, by a familiar theorem of
Knopp-Lorentz it is necessary and sufficient that one have the following conditions:

a) 2‘:|b...|=om. ) b= 1, £30.

M=
Since ¢ (x) satisfies a Lipschitz condition on the interval [a, b], one has

k

, R
J{’nhlém({!—r T[b_a)“—a—'u—_]_l

13
‘“‘“’)“M‘*‘—“}mﬁ- ()

where M is a constant, independent of n and k. It follows Erom (4) that condirion a) holds.
Moreover,
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