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THE SCHUR CONVEXITY FOR THE GENERALIZED MUIRHEAD MEAN

WEI-MING GONG, HUI SUN AND YU-MING CHU

Abstract. For x,y > 0 , a,b ∈ R with a+ b �= 0 , the generalized Muirhead mean is defined by

M(a,b;x,y) =
(

xayb+xbya

2

) 1
a+b

. In this paper, we prove that M(a,b;x,y) is Schur convex with

respect to (x,y)∈ (0,∞)×(0,∞) if and only if (a,b)∈ {(a,b)∈R
2 : (a−b)2 � a+b > 0 & ab �

0} and Schur concave with respect to (x,y) ∈ (0,∞)×(0,∞) if and only if (a,b)∈ {(a,b)∈R
2
+ :

(a−b)2 � a+b & (a,b) �= (0,0)}∪{(a,b) ∈ R
2 : a+b < 0} , where R+ : = [0,∞) .
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[15] F. QI, J. SÁNDOR, S. S. DRAGOMIR & A. SOFO, Notes on the Schur-convexity of the extended mean
values, Taiwanese J. Math., 9 (2005), no. 3, 411–420.

[16] J. SÁNDOR, The Schur-convexity of Stolarsky and Gini means, Bannch J. Math. Anal., 1 (2007), no.
2, 212–215.

[17] H.-N. SHI, M. BENCZE, S.-H. WU & D.-M. LI, Schur convexity of generalized Heronian means
involving two parameters, J. Inequal. Appl., 2008, Art. ID 879273, 1–9.

[18] H.-N. SHI, S.-H. WU & F. QI, An alternative note on the Schur-convexity of the extended mean
values, Math. Inequal. Appl., 9 (2006), no. 2, 219–224.

[19] W.-D. JIANG, Some properties of dual form of the Hamy’s symmetric function, J. Math. Inequal., 1
(2007), no. 1, 117–125.

[20] K.-Z. GUAN, Some properties of a class of symmetric functions, J. Math. Anal. Appl., 336 (2007), no.
1, 70–80.

[21] K.-Z. GUAN, The Hamy symmetric function and its generalization, Math. Inequal. Appl., 9 (2006),
no. 4, 797–805.

[22] K.-Z. GUAN, Schur-convexity of the complete symmetric function, Math. Inequal. Appl., 9 (2006), no.
4, 567–576.

[23] K.-Z. GUAN & J.-H. SHEN, Schur-convexity for a class of symmetric function and its applications,
Math. Inequal. Appl., 9 (2006), no. 2, 199–210.

[24] K.-Z. GUAN, Schur-convexity of the complete elementary symmetric function, J. Inequal. Appl., 2006,
Art. ID 67624, 1–9.

[25] T. TRIF, Monotonicity, comparison and Minkowski’s inequality for generalized Muirhead means in
two variables, Mathematica, 48 (71) (2006), no. 1, 99–110.
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