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To proof this inequality, Iwill use Jensen's inequality.

Jensen's inequality I

For any new, with
ti =1, ti20
2=1

a convex & satisfies

I (text) ,ti2x2)L

*definition of convex function

I:(a,b]+R is convexit and only if a following condition
holds:I Forall te [0,17 and all,,x2- [a,b]

I (t(2+ (1 -t)x) =t 1(x) +(1- t)[(x2)

Proof of Jensen's inequality

Letme proof by induction.

Bace:it n=1 then ti:1 so the inequality is 211):11x1),
which is obiously true.

it n =2, the inequality is [141x1 + +2x2) =+121x1)+t2 [(x2),

which is true by the convexity of 1.
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Inductive: I will prove if the inequality holds for n =x = 2

then italso holds for n=k+1.

if n: fel, the left side,

8,,tili) =y (tiKi +tax-)
Let me set 1-tat:a

II a=0 (tz+1=1), then other ti=0, so the inequality is
I (x2+1) =1/x2-1), which is true.

If afo, since attext:1 and I is a convex function,

I (tiss):I (a.Ex:+ taxikati)
->a.I(3, Ex) +te+ I(xa+1) ... (*)

alsosinceatFt=1, by the
inductis

(N) =a [fx)) +taf(x)i

=Esta f(x) I

Now, I can apply Jensen's inequality to prove the Lemma.



page 3/3
Setf(x)e" I is convexsince it: e1<0
Then for 2,Bc10,1) with c+B =1, the following inequality holds
For all 32,92:

exitp 22 +Bes
Set x:Iloga, x2=logb (a,bz0), Icanget

ab= a etloga +pet"sb
=cat

+pbi

ReI.** ******(*)


