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Abstract.The purpose of this Note is to give an extension to the Lagrange identity [1]
and [2], and then an extension to the Cauchy-Bouniakovsky inequality, since the right
hand side is positive. Finally, we give an application to polynomials.
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Corollary. Generalized Cauchy-Buniakovsky inequality
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Remark. For m=2r , we deduce the sign of M.,
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2. Proof of thetheorem
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the permutation of i & j gives:
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The transposition of i& j; gives:

.
Moo = Z{zﬂ;;—f_)lﬂ(zrkﬂxai b, )2r—k+1(_ ab )k .

SO e P |

Mooy =SS ECO e o o) +
+ 32D o) an

-3 [FECR A fan o ap)

let p=a;b & q=-ab,, wehave:
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3. Application to polynomials.

Let P(X) = H (X—p)and T, _2|,u1| (|| is the module of ;) : For
|

X :|/Ji| &y, :|/Ji| we have
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This inequality is true for aII p and g such that kp+(m+1-k)gq & kg+(m+1-K)p are
integers.

We have the following relationsfor m=1; 2; 3; 4; 5;...

M=1— Ty Toq-T7q20

Mm=2- TapTag—2TapiqTpezg 20

M=3— T4,Taq — 4Tap.qTpiag + ZTops2q =0
m=4— Ty pT5q + 2T3p+2qT2 p+3q — 3Ty p+qu+4q 20

2
m :5—) T6pT6q +15|—4p+2qT2p+4q - 6T5p+qu+5q —1OT3p+3q 2 O

References:

[1] Hardy G.H., Littlewood JE., Polya G., Inequalities. Cambridge Univ.
Press,1952.
[2] Mitrinovitch P.S.,Vasic P.M., Analytic Inequalities. Springer Verlag, 1970.

Author:
Hacene Belbachir - U.S.T.H.B./Faculte de Mathematiques, El Alia, B.P. 32, Bab-
Ezzouar, 16111 Algér, Algérie.



