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CUBIC AND QUARTIC p-FUNCTIONAL
INEQUALITIES IN FUZZY BANACH SPACES

CHOONKIL PARK

Abstract. In this paper, we solve the following cubic p -functional inequality
N(f(2x4y) + f(2x—y) =2f (x+y) = 2f(x—y) = 12f(x) 0.

y y t
—p(4f(x+ §)+4f()‘* 5)*.f(x+Y)*f(x*Y)*6f(x))7f) = oty

and the following quartic p -functional inequality
N(f(2x+y) +f(2x—y) —4f (x+y) —4f (x—y) =24/ (x) + 6/ (») (0.2)
—p(8(x+2)+8f(x—3) = 2f(x+y) =2/ (x—y) — 12/ (1) +3/().1)
t
% oy

in fuzzy normed spaces, where p is a fixed real number with p # 2.
Using the fixed point method, we prove the Hyers-Ulam stability of the cubic p -functional
inequality (0.1) and the quartic p -functional inequality (0.2) in fuzzy Banach spaces.
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equality, fixed point method, Hyers-Ulam stability.

[1]
[2]
[3]
[4]
[5]
[6]

[7

—

[8]

[9

—

[10]

REFERENCES

T. AOKI, On the stability of the linear transformation in Banach spaces, J. Math. Soc. Japan 2 (1950),
64-66.

T. BAG AND S. K. SAMANTA, Finite dimensional fuzzy normed linear spaces, J. Fuzzy Math. 11
(2003), 687-705.

T. BAG AND S. K. SAMANTA, Fuzzy bounded linear operators, Fuzzy Sets Syst. 151 (2005), 513—
547.

L. CADARIU AND V. RADU, Fixed points and the stability of Jensen’s functional equation, J. Inequal.
Pure Appl. Math. 4, no. 1, Art. ID 4 (2003).

L. CADARIU AND V. RADU, On the stability of the Cauchy functional equation: a fixed point ap-
proach, Grazer Math. Ber. 346 (2004), 43-52.

L. CADARIU AND V. RADU, Fixed point methods for the generalized stability of functional equations
in a single variable, Fixed Point Theory Appl. 2008, Art. ID 749392 (2008).

1. CHANG AND Y. LEE, Additive and quadratic type functional equation and its fuzzy stability, Results
Math. 63 (2013), 717-730.

S. C. CHENG AND J. M. MORDESON, Fuzzy linear operators and fuzzy normed linear spaces, Bull.
Calcutta Math. Soc. 86 (1994), 429-436.

J. DIAZ AND B. MARGOLIS, A fixed point theorem of the alternative for contractions on a generalized
complete metric space, Bull. Amer. Math. Soc. 74 (1968), 305-309.

W. FECHNER, Stability of a functional inequalities associated with the Jordan-von Neumann func-
tional equation, Aequationes Math. 71 (2006), 149-161.

© ey, , Zagreb

Paper JMI-10-89


http://dx.doi.org/10.7153/jmi-10-89

1124

[11]
[12]

[13]

[14]
[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]

[34]
[35]

[36]
[37]
[38]

[39]

C. PARK

C. FELBIN, Finite dimensional fuzzy normed linear spaces, Fuzzy Sets Syst. 48 (1992), 239-248.

P. GAVRUTA, A generalization of the Hyers-Ulam-Rassias stability of approximately additive map-
pings, J. Math. Anal. Appl. 184 (1994), 431-436.

A. GILANYI, Eine zur Parallelogrammgleichung dquivalente Ungleichung, Aequationes Math. 62
(2001), 303-309.

A. GILANYIL, On a problem by K. Nikodem, Math. Inequal. Appl. 5 (2002), 707-710.

D. H. HYERS, On the stability of the linear functional equation, Proc. Nat. Acad. Sci. U.S.A. 27
(1941), 222-224.

D. H. HYERS, G. ISAC AND TH. M. RASSIAS, Stability of Functional Equations in Several Variables,
Birkhiuser, Basel, 1998.

G. ISAC AND TH. M. RASSIAS, Stability of y -additive mappings: Appications to nonlinear analysis,
Internat. J. Math. Math. Sci. 19 (1996), 219-228.

K. JUN AND H. KIM, The generalized Hyers-Ulam-Rassias stability of a cubic functional equation, J.
Math. Anal. Appl. 274 (2002), 867-878.

S. JUNG, Hyers-Ulam-Rassias Stability of Functional Equations in Mathematical Analysis, Hadronic
Press Inc., Palm Harbor, Florida, 2001.

A. K. KATSARAS, Fuzzy topological vector spaces II, Fuzzy Sets Syst. 12 (1984), 143-154.

H. KiM, M. ESHAGHI GORDIJI, A. JAVADIAN AND 1. CHANG, Homomorphisms and derivations
on unital C*-algebras related to Cauchy-Jensen functional inequality, J. Math. Inequal. 6 (2012),
557-565.

H. KiM, J. LEE AND E. SON, Approximate functional inequalities by additive mappings, J. Math.
Inequal. 6 (2012), 461-471.

I. KRAMOSIL AND J. MICHALEK, Fuzzy metric and statistical metric spaces, Kybernetica 11 (1975),
326-334.

S. V. KRISHNA AND K. K. M. SARMA, Separation of fuzzy normed linear spaces, Fuzzy Sets Syst.
63 (1994), 207-217.

J. LEE, C. PARK AND D. SHIN, An AQCQ-functional equation in matrix normed spaces, Results
Math. 27 (2013), 305-318.

S. LEE, S. IM AND I. HWANG, Quartic functional equations, J. Math. Anal. Appl. 307 (2005), 387—
394.

D. MIHET AND V. RADU, On the stability of the additive Cauchy functional equation in random
normed spaces, J. Math. Anal. Appl. 343 (2008), 567-572.

M. MIRZAVAZIRI AND M. S. MOSLEHIAN, A fixed point approach to stability of a quadratic equa-
tion, Bull. Braz. Math. Soc. 37 (2006), 361-376.

A. K. MIRMOSTAFAEE, M. MIRZAVAZIRI AND M. S. MOSLEHIAN, Fuzzy stability of the Jensen
functional equation, Fuzzy Sets Syst. 159 (2008), 730-738.

A. K. MIRMOSTAFAEE AND M. S. MOSLEHIAN, Fuzzy versions of Hyers-Ulam-Rassias theorem,
Fuzzy Sets Syst. 159 (2008), 720-729.

A. K. MIRMOSTAFAEE AND M. S. MOSLEHIAN, Fuzzy approximately cubic mappings, Inform. Sci.
178 (2008), 3791-3798.

C. PARK, Fixed points and Hyers-Ulam-Rassias stability of Cauchy-Jensen functional equations in
Banach algebras, Fixed Point Theory Appl. 2007, Art. ID 50175 (2007).

C. PARK, Generalized Hyers-Ulam-Rassias stability of quadratic functional equations: a fixed point
approach, Fixed Point Theory Appl. 2008, Art. ID 493751 (2008).

C. PARK, Additive p -functional inequalities and equations, J. Math. Inequal. 9 (2015), 17-26.

C. PARK, Additive p -functional inequalities in non-Archimedean normed spaces, J. Math. Inequal. 9
(2015), 397-407.

C. PARK, Y. CHO AND M. HAN, Stability of functional inequalities associated with Jordan-von Neu-
mann type additive functional equations, J. Inequal. Appl. 2007, Art. ID 41820 (2007).

C. PARK, K. GHASEMI, S. G. GHALEH AND S. JANG, Approximate n-Jordan *-homomorphisms in
C* -algebras, J. Comput. Anal. Appl. 15 (2013), 365-368.

C. PARK, A. NAJATI AND S. JANG, Fixed points and fuzzy stability of an additive-quadratic func-
tional equation, J. Comput. Anal. Appl. 15 (2013), 452-462.

C. PARK AND TH. M. RASSIAS, Fixed points and generalized Hyers-Ulam stability of quadratic
functional equations, J. Math. Inequal. 1 (2007), 515-528.



[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]

[49]
[50]

p -FUNCTIONAL INEQUALITIES IN FUZZY BANACH SPACES 1125

V. RADU, The fixed point alternative and the stability of functional equations, Fixed Point Theory 4
(2003), 91-96.

TH. M. RASSIAS, On the stability of the linear mapping in Banach spaces, Proc. Amer. Math. Soc.
72 (1978), 297-300.

J. RATZ, On inequalities associated with the Jordan-von Neumann functional equation, Aequationes
Math. 66 (2003), 191-200.

L. REICH, J. SMITAL AND M. STEFANKOV A, Singular solutions of the generalized Dhombres func-
tional equation, Results Math. 65 (2014), 251-261.

S. SCcHIN, D. KI, J. CHANG AND M. KIM, Random stability of quadratic functional equations: a
fixed point approach, J. Nonlinear Sci. Appl. 4 (2011), 37-49.

S. SHAGHOLI, M. BAVAND SAVADKOUHI AND M. ESHAGHI GORDII, Nearly ternary cubic homo-
morphism in ternary Fréchet algebras, J. Comput. Anal. Appl. 13 (2011), 1106-1114.

S. SHAGHOLI, M. ESHAGHI GORDJI AND M. BAVAND SAVADKOUHI, Sl‘ability of ternary quadratic
derivation on ternary Banach algebras, J. Comput. Anal. Appl. 13 (2011), 1097-1105.

D. SHIN, C. PARK AND SH. FARHADABADI, On the superstability of ternary Jordan C*-
homomorphisms, J. Comput. Anal. Appl. 16 (2014), 964-973.

D. SHIN, C. PARK AND SH. FARHADABADI, Stability and superstability of J* -homomorphisms and
J* -derivations for a generalized Cauchy-Jensen equation, J. Comput. Anal. Appl. 17 (2014), 125-134.
S. M. ULAM, A Collection of the Mathematical Problems, Interscience Publ. New York, 1960.

J.Z. X1A0 AND X. H. ZHU, Fuzzy normed spaces of operators and its completeness, Fuzzy Sets Syst.
133 (2003), 389-399.

Journal of Mathematical Inequalities

w.ele-math.com Journal of Mathematical Inequalities

jmi@ele-math.com

.ele-math.com

@ele-math.com



