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NEW INEQUALITIES ORTAINED BY
MEANS OF THE QUADRATURE FORMULAE

Dumitru ACT

Abstract New inequaliies are obtained by means of the guadrature formulae.The results of [3] are
extanded.
AM.S. subject classification: 26015

In [1] we has studied two procedures of using the guadrature formulae in obtgng inequalities.In this
paper wa obtain new Inequiities by these mathods,

I1.Lat w:[a,b]l — (0.~} be a weaight function.

Preposition 1.For each polynomial P (21z0,x cla,bl.dagree 2m and with dominant coefficient egual
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where O (x}is i:ha polynomial of degree m,wilh the dominarnt coefficient a_.cut of the system of arthogonal
pnlynqmlals an the intarval [3,b] refaring to the waight wix).

Proof. The validity of Preposition i obtained from the Gauus quadrature formulalses [2],[3])
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in which the coafficients A j= T.?n,ara posithve and the remainder is given by
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Remarks 1. For wix) = (1-)°(1 +20F sl 1,1), = -1, » -1.rom (1} it results the: inequality given by F.
Locher in [5].

Remarks 2. For w(x) =x%e " %(0, + =},a > -1,we obilain the Preposition 5 from [1].

Pemarks 3. fwixl=e ”:,::E[-m, " ), then for each polynoemial pg #0.% el-=, + w},of dhagres 2m and with
the dominam coefficient equal o 1,the inequality
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where H_{x]is the Hermite palynomial.

). The Gauss-Kronrod quadrature formula for the Legendre waight function,w(x) = 1,0n[-1,1]) has the
form
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where a.j=1nare the =zergs of the nth degree Legendre polynomial, P (x}land fthe
B l= Tn+i,B .i=1._r|'.are chosen such (2) has maximum degree of exactnassidn + 1 for n even or 3n+2
k

It n is odd).it is Khown that the x . are simpla,all contained in the interval (-1,1) and they interlace with a , that
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(see [T]-[8]).Moreover,all coefficients of (2) are positive{the positiving of A, is equivalent 1o the interlacing
property (3)see [5]).
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and it satisfies the following orthegenality relation
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When n is odd,if we assume feC *"![-1,1],then
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Preposition 2.If n is even,then for each polinomial p. .(x)20, x& £[-1.1].0f dagree 3n+ 2 and with
the coafficiant aqual 1.tha inaquality
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If n ks odd,then for each polynomial pix)0,xc[-1,1]0f degree 3n + 3 and with the dominant coefficient
squal 1.the inequality
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M).Lef's consider the Fuler's quadrature formulalsea [2],[4])
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where B.,_ | = 1,n,are the Bemnoulli numbers. It 1eC°"/[a,b],withf' "™ {x)20 for any xela,bl.and B, » 0,then from
14} and (5} we obtained the inaguality
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If B, <0.then we have the Inequality
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Eor f*5"(nkz0 on [a,blthe inequality (6} and {7) reverse the order,
The inequalities {6) and (7} generalize the results from [1].

If ire (B} we insert 1x) =1/ x.x0a,b],0 < a < b,then we find the inequality

in? < b - & :
a 2ab
From herafor a=1,b=1+x%x%>0,itresults
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