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A generalization of P&aric’s extension of Montgomery’s identity is established and
used to derive neWCebysSev type inequalities.
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1. Introduction

In the present work we establish a generalization dfafe's extension of ‘Mont-
gomery’s’ identity and use it to derive nedebysev type inequalities.

We recall theCebysSev inequalityl]], given by the following:
1 2
o b . / /
= 0= 17l 119l -

wheref, g : [a,b] — R are absolutely continuous functions, whose first derivatives
f"andg’ are bounded,

(1.1) T (f,9)] <

12 T(fg) =5 [ J@o)d

_ (bia/abf(x)dx) (ﬁ/abg(x)dx)

and||-||, denotes the norm if [a, b] defined ad|p|| . = esssup |p (t)|.
t€la,b]

Pachpatte ing] established new inequalities of tiebysev type by using Baric's
extension of the Montgomery identity][
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2. Statement of Results

From [3], if f : [a,b] — R is differentiable ona, b] with the first derivativef’ ()
integrable orja, b] , then the Montgomery identity holds:

b b
(2.1) fa) =y [ s [ Patr o
b —a J, a Generalization of CebySev
whereP (z,t) is the Peano kernel defined by K Bokenioun and
A. Guezane-Lakoud
t—a a<t<nm vol. 8, iss. 2, art. 55, 2007
b—a T
P (x,t) =
75—57 r<t<h Title Page
b—a Contents
We assume that : [a,b] — [0, +oc[ is some probability density function, i.e. « o

[Pw(tydt =1, and setV (t) = [‘w () dz fora <t <b W(t)=0fort <a
and fort > b. We then have the following identity given byEE?mc in [7], that is the < >
weighted generalization of the Montgomery identity:

Page 4 of 9
b b
22 f@) = [w®r@is [ P o Back
¢ ¢ Full Screen
where the weighted Peano kerr] is:
Close
W (t), a<t<ux
(2.3) P, (x,t) = journal of inequalities
Wit -1, z<t<b in pure and applied
mathematics

Let» : [0,1] — R be a differentiable function oft), 1], with ¢ (0) = 0, ¢ (1) # 0

andy’ integrable or{0, 1]. To simplify the notation, for some given functions f, 1ssni pHuSeSt
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g :[a,b] — R, we set
@) Tw.t06) = [(wee ([(wer) 16ow

_ﬁ [/abw(x)ap' (/;w(t)dt)f(x)dx]
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Theorem 2.1.Let f : [a,b] — R be differentiable ang’(¢) integrable on[a, 3] , VoL 8155 2, & 55, 2007
then,
1 b i Title Page
@9 J@ =g [ wod ([ vea) s e
+ ! /bP (x,t) f'(t)dt « "
N w, €, )
p(1) Jo "7 < S
whereP, , is a generalization of the weighted Peano kernel defined by: Page 5 of 9
e (W (1)), a<t<ux; Go Back
(2.6) Py, (z,t) =
e(W@)—¢(), z<t<b. Full Screen
Proof. Using the hypothesis op, Close
b n q o
, journal of inequalities
(2.7) /a Pug (z,t) f'(t)dt in pure and applied
m b mathematics
= / o (W (1) f/(t)dt + / (e (W (1)) = (1)) f'(t)dt Sl
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:/abwv()) Hit — /f

Multiplying both sides byl /¢ (1), we obtain,

r@ == [we ([ wos) roar s [P o

and this completes the proof. O

Theorem 2.2. Let f, g [a,b] — R be differentiable ora, b] and f’, ¢’ be integrable
on [a, b] and letw, ¢ be as in Theorert.1, then,

1 b
(0. £.)1 < =755 1 o 19 1 / w(2) H (2) d,
whereH (z f |Pyy (x,t)| dt and||¢’||, = esssup ¢ (t)].
te(0,1]

Since the functiong andg satisfy the hypothesis of Theoreml, the following
identities hold:

(2.8) f(x)=ﬁ/{lbw@)s@’(/:w(S)ds>f(t)dt
+ ﬁ / P t) (1)
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and

@9) 9= /abwof)sa' (/:ms)ds) g (t) dt

Using .9) and @.9) we obtain,

10—t [ ([weas) swal
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1

= =) Uab Py, (x,1) f’(t)dt] Uab Py, (x,t)g (t)dt] .

Multiplying both sides of 2.10) by w (z) ¢’ ([ w (s) ds) and then integrating the
resultant identity with respect tofrom a to b, we get,

(2.11) T(w,f,g,so@:@%m/abw(wm' ([ wia)
« [ / P (1) f’(t)dt} [ / "B (@) g (1) dt] dz.

Finally,

/ ]‘ ! / / ’ 2
T (w, f,9,¢)] < 2200) 1o 119" lloc Il IIOO/a w(x) H (x) dz.
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