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Abstract

The reverse Minkowski's integral inequality:
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where c is a positive constant, and the following Hardy's inequality:

On Minkowski and Hardy

) Integral Inequalities

/‘* <fl<w‘)f‘-’z(v1‘) - f}(}r‘)) '
/ dz Lazhar Bougoffa
Jo L
p \F[® L .
< </.p - ;> /“ (fil2) + (@) + - + fila) P dz, p>1, Title Page
where .
Fi(z) = / fr(t)dt, wherek=1,..., i 44 44
are proved. < d
Go Back
2000 Mathematics Subject Classification: 26D15.
Key words: Minkowski's inequality, Hardy’s inequality. Close
Contents Quit
1 The Reverse Minkowski Integral Inequality. . ........... 3 PEEE 2 0
2 Hardy Integral Inequality Involving Many Functions. . . .. 5
References J. Ineq. Pure and Appl. Math. 7(2) Art. 60, 2006

http://jipam.vu.edu.au


http://jipam.vu.edu.au/
mailto:lbougoffa@ccis.imamu.edu.sa
http://jipam.vu.edu.au/
http://www.ams.org/msc/

In[1, 3, 4], the well- known Minkowski integral inequality is given as follows:

Theorem 1.1.Letp > 1,0 < [7 fP(z)de < oo and0 < [* gP(z)dz < oo.
Then

(L.1) (/ab(f()+g( ) (/ e daz) +(/abgp<x>dx);.

In this section we establish the following reverse Minkowski integral in-
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Proof. Sincel®) < M, f < M (f + g) — M f. Therefore

(
g(x)

J. Ineq. Pure and Appl. Math. 7(2) Art. 60, 2006

(1-4) (M + 1)p fp S M? (f + g)p http://jipam.vu.edu.au


http://jipam.vu.edu.au/
mailto:lbougoffa@ccis.imamu.edu.sa
http://jipam.vu.edu.au/

and so,

ws ([ f”(w)dx); < ([ v + sy dar)'l)

On the other hand, sineeg < f. Hence

(1.6) §< - (f(&) + 9(x) — —gl).
Therefore,

.7 (5+1) v < (=) U@+ g,
and so,

(L.9) ( / bgﬁ(x)dx); <1 ( / (@) + gl dx); .

Now add the inequalitiesL(5and (L.8) to get the desired inequality. (1).

Thus, (L.1) is proved.
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Hardy'’s inequality P, 5] reads:

Theorem 2.1. Let f be a nonnegative integrable function. Defifgr) =
[F f(t)dt. Then

(2.1) /Ooo <F§:x))pdl’ < (L)p/ooo (f(a:))p dI, p > 1. On Minkowski and Hardy
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and so,

: Fk T g
(2.4) (F1<I)F2(:B)Fz<x))€ < (Zk:1. ( )) :
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Divide both sides of4.4) by z? and integrate resulting the inequality to get
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Applying inequality .1) to the right hand side of(5) we get ¢.2). ]
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