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Abstract

If fisaconvex functionand z1,...,: L, Oray,. .., a lie inits domain the following
inequalities are proved

(1)
i=1 !
n—11 [x1+ 29 N Mz + 1
(e () e (22

(n=1)[f0r) + -+ fba)] <nlflar) + -+ flan) = fla)],

and

where g = 254 and b, = M40 =1 n,
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The well-known Jensen’s inequality is given as follows [

Theorem 1.1. Let f be a convex function on an intervaland letwy, ..., w,
be nonnegative real numbers whose sum i€hen for allzy, ..., z, € I,

(1.1) wi f(21) + - Fwp f(2,) > flwrr + -+ wpay).

Recall that a functiorf is said to be convex if for any € [0, 1] and anyz, y T —

in the domain off, Functions
(1.2) tf(@) + (1= f(y) = fltz + (1= t)y). e Boers
Thg aim of th.e presgpt note is to establish new inequalities similar to the Title Page
following known inequalities:
(Via Titu Andreescu (se€’[ p. 6])) GOz
P 44 44
T X T
o)+ flaa) + o)+ f () | _»
24_1{f(xl—l—xg)+f(x2+x3)+f(x3+x1)]7 Go Back
3 2 2 2 Close
wheref is a convex function angd;, x-, z3 lie in its domain, Quit
(Popoviciu inequality §]) Page 3 of 8

n " 9 ; .
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wheref is a convex function od andzx, .
(Generalized Popoviciu inequality)

(n =D [f(br) + -+ f(bn)] < flar) +- - + flan) +n(n = 2)f(a),

whereq = 4=+ gndh; = 2= =1,...,n,anday, .

n—1 7

Our main results are given in the following theorems:

.., x, € 1, and

., an € 1.

Theorem 1.2.1f f is a convex function and, x,, .
n xl + . e + xn

1. § ) bt

(1.3) - fzs) — f ( " )

n—1 T+ T Tpo1 + Tp, Tn + 11
(42 () (4]

Proof. Using (1.2) with ¢ = 1, we obtain

T+ X2 Tp_1+ Ty Ty + X1
091 (252) s (o) o (252)

< flwn) + o) + -+ fln).

In the summation on the right side df.¢§), the expression) ", f(x;) can be
written as
;f(%) =7 ;f(xi) — ;f(%),

> fw) = - [Z )= %m»] .

.., x, lieinits domain, then

i=1
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Replacing) ", f(z;) with the equivalent expression if.¢),

T1 + Xo Tp_1+ Ty Ty + 21
((25) e () o (5)

< [Z ) -3 %fw] .

i=1 i=1

Hence, applying Jensen’s inequality. 1) to the right hand side of the above

resulting inequality we get New Inequalities About Convex
Functions
f T+ T2 NI f Tp-1+ Ty + f Tn + T1 Lazhar Bougoffa
2 2 2
n . D i1 T Title Page
< ) — =10
< S s (Za2)].
i=1 Contents
and this concludes the proof. H pp >
Remark 1. Now we consider the simplest case of Theofeffor n = 3 to < >
obtain the following variant of via Titu Andreescy]|{
Go Back
T+ rot+x
o)+ flaa) + fla) - f () Close
2 T+ To+ T Tz + T Quit
1 2 2 3 3 1
25l (257) s () o (5]

The variant of the generalized Popovicui inequality is given in the following ;e ue and ae et 765 A, 125, 2006
theorem. http://jipam.vu.edu.au
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Theorem 1.3.1f f is a convex function and, . . ., a, lie in its domain, then

(1.5) (=1 [f(b) +---+ f(ba)] < nlf(ar) + -+ flan) — f(a)],

whereq = 4+-F4e gandp, = M=% 1 =1,...,n.

n—1 "7

Proof. By using the Jensen inequality.(),

fr) + -4 f(bn) < flar) + -+ flan),

n 1
< - 1[f((11)+ +f(an)]—n_1[f(a1)+
or
S(br) + -+ f(bn)
< )+ Sl - ) +
and so

(1.6) f(b1) + -+ f(bn)

+f(an)]7

()]
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Hence, applying Jensen’s inequalifiy ) to the right hand side ofl(6) we get

flar) + -+ flan) = f (g)} ,

f(b1>+"'+f(bn)§

n—1 n

and this concludes the proof. O
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