A SIMPLE PROOF FOR SANDOR’S INEQUALITY
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ABSTRACT. In this paper we will give a simple proof for Sandor’s inequality
and a few applications.

SANDOR’S INEQUALITY

If z > 0 then:
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Proof.
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By Cauchy - Schwarz’s inequality (integral form):
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sinhz - In(z + V1 + 22) > 22
sinh z - arcsinh x > 22
For z > 0 we obtain (1):

T sinh x
" <
arcsinh x T
1



2 DANIEL SITARU, HIKMAT MAMMADOV

Application 1.
If 0 < a < b then:
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Solution.
By (1):

T sinh x z? .

- = - < sinh x

arcsinh x T arcsinh x

b £C2 b
—dz < sinh zdx
o arcsinhx @
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Application 2.
In AABC the following relationship holds:

<Z sinh A) <Z arcsinh A> > 2
cyc cyc

Solution.
. ) . O A? B2 C? BERGSTROM
sinh A + sinh B + sinh C > arcsinh A + arcsinh B + arcsinh C' -
(A+ B+ C)? 2

— arcsinh A + arcsinh B + arcsinh C ~ arcsinh A + arcsinh B + arcsinh C

(Z sinh A) <Z arcsinh A) > 7

cyc cyc

Application 3.
In AABC the following relationship holds:

<Z sinh a) <Z arcsinh a) > 1082

cyc cyc
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Solution.

a? b2 c?

(1)
inh inh b + sinh
siha+siho 4 sinhe > arcsinha  arcsinhb + arcsinhc —

BERGS>TR©M (@a+b+ c)2

arcsinh a + arcsinh b + arcsinh ¢

Zsinha Zarcsinha > (a+b+c)? =45 >
cyc cyc

MITRINOVIC
> 4-(3v3)% 1% = 10872
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