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If a,b,c € (0,00), then:

a b c 3
N.L > =
( ) b+c+c+a+a+b_2

Generalized: If a,b, c,t,u € R}, then:
a b c 3
1 >
(1) tb+uc+tc+ua+ta+ub_t—|—u

(2)  LetbeneN'—{l1}and z; € R}, Vh=TnX,=» zp,YweR]
k=1

Theorem.
If ne N—{1},a € [0,00);b,¢,d,m,t € R} ,Vk =1,n and z}, € R, Vk =1,n,

n
X, = sz,Vs eRY,c- Xy >d- 1r<nkaé(n:c§c, then holds:
k=1 ==

zn:a-Xm—i—b-acZL - (an+bn X,

()

Pt c-Xy—d-zl, T en—d X,
Proof.
WLOG, suppose 1 > x5 > ... > x, and then:

1 1 1

> > —
c-Xy—d-xt T e Xy —dab T T e Xy —d-a
Applying Chebyshev’s inequality for:

(3) a-Xp+b-2T">a - Xp+b-25">...>2a- X, + b2}
(1) O O

c-Xy—d -zt T e Xy —dah c- Xy —d-xh
We get

Na Xy bl 1[G - 1
- m 7 Tk s X b-xm|. - - @ -
Z(;.Xt—d.gg;c —n<z(“ m + xk)ZC.Xt—d.xg

k=1 k=1 k=1
zl a-n-X —i—b-ixm i;:
n m k c- Xy —d-xl,
k=1 k=1
1 n 1 Bergstrom
- ~(a-n-X b-X. ). -
TL(a n m + m) ;C'Xt—d'fﬂi
a-n+b n?

> —_— X . =
- n "N (e- Xy —d-al)
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n
con-X;—d-X;
If m = t, then inequality (*) becomes:

(**)

(a-n+bn X,
szi.i
c-n—d X

=(a-n+b)-

n

Za'Xm+b'l'§c - (a-n+b)n
c-Xy—d-zt, = c¢-n—d

k=1
Ifa=0,b=c=d=1, then we get:
(%) ZXm—a:Zl*n—l
k=1
If m =1, then we get:
n Th n n
(NI) Zm Z m, where X = X]_ = Z.’L‘k
k=1 k=1
For n = 3, we have:
r Y 3 .
>7;V7 ) GR
y+z+z+x r+y 2 0= +

Ifn=3and a=0,b=c=d =1, then (*) becomes as:

(o) Ty ry' xy 3(x" + a2y + %)
wh+asy  aftal 2 +ah T 2z +ah +p)
O
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