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Abstract: In the paper given new proof the inequality using
convex function

Prove that for all positive integers 0<a;<a,<....<a, the following
inquality holds:

QCan? <Xai  (Viorel Vijiitu) (1)
k=1 k=1

Proof: From hypothesis to rezult £k < ay < a1 — Lk =1,2,...,n
and Zk3 = (Zk)2 (2),let ar = k+ by, by > 0and
k=1 k=1

by <bpi,k=1,2,...n—1

The inequality equivalent by:
kbt = Sk +b0)* = (5 2b0* 5 ()

Following Karamata inequality for proved:

Tk +be)* = (ke + ) R €))
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because the function f{x) = x° there is convexe
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the sequences xy =n—k+1+byj1, yi =n—k+1+
k=1,2,...n
toobtain :x; > x, > ... >x, and y; >y, > ... >y,
p p
and dDxk =Dy for p=1,2,...n—1
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and Zxk = Zyk
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torezult D flxi) > zn:f()’k)
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let > br=xand g(x) =D (k+%)3—( n(n2+1) )2
k=1 =
g/(x) = % Z(k+ %)2 _ 2( n(n2+1) +X)
k=1
andg"(x) = &3 (h+2)—2=2D L& 51434 6 5
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to rezult g'(x) it’s increasing and
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g0 =g0) =32k —nn+1) =
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— % n(n+l)6(2n+l) _n(n+ 1) — (n+l)g2n+l) _n(n+ 1) — (n+ 1)( 2n2+1 _n)

_ n+l ! P .
= = >0 therefore g'(x) >0 and g(x) it’s increasing

g(x) > g(0) = d_k* — (O_k)? = 0 and proved the inequality
=1 st

References:
[1Jwww.mathlinks.ro ;Problem of the day 24 july 2010



