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Abstract
In this short paper the monotonicity of functions involving the Beta function is
considered to be study by using a similar method given in [2] and [4].
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1. Introduction
The Euler Gamma function T is defined for x >0 by

I'(x) =Itx’le’tdt. (1)
0
The digamma function y is defined by
(%)
X) = :
w(X) )
and has the following series representation
< 1
X)=—y+(X-1)) ——, (1.2
w(X)=—y+( )kzo(k+1)(x+k) (1.2)
where y is the Euler constant (0.577215) (see [4]).
In [4], J. Sandor proved the following inequality
L T 1 o] asi. (1.3)

I'(a+1) TI(l+ax)
Lator on, L. Bougoffa [2] generalized inequality (1.3) by giving the following
Theorem 1.1. Let f be a function defined by
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 T(+bx)*

= , Vx>0,
I'(1+ax)’

f(x)

in which 1+ax>0 and 1+bx>0, then for all a>b>0 or 0>a>b(a>0and
b <0), f isdecreasing (increasing) respectively on [0, ).

The aim of this paper is to present a new result concerning the beta function. In fact, we
prove the following:

2. Result
Theorem 2.1. Let f be a function defined by
f(x) = fL+ax,l+ x),
when a>0 , 1+x>0, 1+ax>0. Then f(x) is nonincreasing on (-1,0) if a<1 and

: : (—1 j .
nonincreasing on | —, o | if a>1.
a

Proof. We have

P+axl+x)= F(;(Zixil;g;)x) = f(x), say.

The above implies
Inf(x)=InI"L+ax)+InT'(A+x)—InT"(2+ax+x)
By differentiation, we obtain
f'(x) _ al’(1+ ax) N '@+x) (1+a) I'"'(2+ax+Xx)
f(x) T'@+ax) T'(l+x) I'(2+ax+Xx)
=ay(l+ax)+y @+ x)-(Q+a)y(2+ax+x)

Now, by using equation (1.2) we get:

PO 1 2 1
f o X; (K+1)(1+ax+k) H% (k- 1)1+ x+K)

—(a+1+a’x+2ax+Xx)). !
= (k+D(2+ax+x+k)

B _i (@®x® +1+4ax+ax’ +a) +(a*x* +ax® + 2+ 6ax+2a)k + (1+a+ 2ax)k’
o (k+D)(A+ax+k)(L+ x+k)(2+ax+ x+Kk)
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_Z”: (-D[(L+ax)* +a(@+x)?] K0
& (k+D A+ ax+K)(L+ x+k)(2+ax+ x+k)

N i (-D[L+ax)(2+ax)+al+ x)(2+ x)]
o (k+D)A+ax+k)Q+x+k)(2+ax+x+k)

= (-D[1+ax+al@+x)] K2
o (k+D)(A+ax+k)A+x+k)(2+ax+x+k)

<0.
But f(x)>0, then f'(x) <0, and hence f(x) is nonincreasing.

+

Corollary 2.2. Let f be a function defined by
f(x) =L+ x1+Xx),
when 1+ x>0 . Then f(x) is nonincreasing.
Proof. The proof follows from theorem 2.1, by puttinga =1.
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