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ON A GENERALIZED JORDAN–VON NEUMANN

TYPE CONSTANT AND NORMAL STRUCTURE
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Abstract. In this paper, we introduce a new geometric constant C(p)
− (a,X) , which is closely re-

lated to the generalized Jordan-von Neumann type constant. We show that 2 and (a+2)p

2p−2(2p+ap) are

the upper and lower bound for C(p)
− (a,X) , respectively. Moreover, we obtain that C(p)

− (a,X) =

C(p)
−

(
a, X̃

)
, where X̃ is the ultrapower space of X . Subsequently, we give some sufficient con-

ditions for normal structure of a Banach space with different constants, such as the generalized
James constant, Domı́nguez-Benavides coefficient and the coefficient of weak orthogonality.
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[13] A. JIMÉNEZ-MELADO, E. LLORENS-FUSTER AND S. SAEJUNG, The von Neumann-Jordan con-

stant, weak orthogonality and normal structure in Banach spaces, Proc. Amer. Math. Soc., 134, 2
(2006), 355–364.

[14] P. JORDAN AND J. NEUMANN, On inner products in linear, metric spaces, Ann. Math., 36, (1935),
719–723.

c© � � , Zagreb
Paper MIA-27-25

http://dx.doi.org/10.7153/mia-2024-27-25


348 L. TANG, D. JI AND X. WANG

[15] S. SAEJUNG, The characteristic of convexity of a Banach space and normal structure, J. Math. Anal.
Appl., 337, 1 (2008), 123–129.

[16] S. SAEJUNG AND J. WOSKO, Sufficient conditions for uniform normal structure of Banach spaces
and their duals, J. Math. Anal. Appl., 330, 1 (2007), 597–604.

[17] B. SIMS, Orthogonality and fixed points of nonexpansive maps, Proc. Centre Math. Anal. Austral. Nat.
Univ., 20, (1988), 178–186.

[18] B. SIMS, Ultra-Techniques in Banach Space Theory, Queen’s Papers in Pure and Applied Mathemat-
ics, Queen’s University, Academic Press, Kingston, 1982.

[19] Y. TAKAHASHI, Some geometric constants of Banach spaces – A unified approach, Banach and func-
tion spaces II., 37, (2007), 191–220.

[20] X. WANG, C. ZHANG AND Y. CUI, Some Sufficient Conditions for Fixed Points of Multivalued Non-
expansive Mappings in Banach Spaces, J. Math. Inequal., 11, 1 (2017), 113–120.

[21] A. WISNICKI AND J. WOSKO, Banach ultrapowers and multivalued nonexpansive mappings, J. Math.
Anal. Appl., 326, 2 (2007), 845–857.

[22] Z. ZUO, Calculation and application of some geometric constants on Banach space, PhD dissertation,
Southwest university, China, 2018.

[23] Z. ZUO, The generalized von Neumann-Jordan type constant and fixed points for multivalued nonex-
pansive mappings, Scienceasia., 45, 3 (2019), 292–297.

[24] Z. ZUO AND C. TANG, On James and Jordan-von Neumann type constants and normal structure in
Banach spaces, Topol. Methods Nonlinear Anal., 49, (2017), 615–623.

[25] Z. ZUO, C. TANG, X. CHEN AND L. WANG, Jordan-von Neumann type constant and fixed points for
multivalued nonexpansive mappings, J. Math. Inequal., 10, 3 (2016), 649–657.

Mathematical Inequalities & Applications
www.ele-math.com
mia@ele-math.com


