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Ulam stabilities of ordinary differential equations in a Banach space

ABSTRACT.

Let (B, | - |) be a Banach space, A : B — B be the infinitesimal generator of a Cy-semigroup, I := [a,b] or [a, +oco[ and f € C(I x B,B). In this
paper we present and discuss four types of Ulam stability: Ulam-Hyers stability, generalized Ulam-Hyers stability, Ulam-Hyers-Rassias stability
and generalized Ulam-Hyers-Rassias stability for the following differential equation

u'(t) = A(u(t)) + f(t,ut)), telL

REFERENCES

[1] Barbu, V., Nonlinear semigroups and differential equations in Banach spaces, Nordhoff, Leyden, 1976
[2] Belleni-Morante, A., A concise guide to semigroups and evolution equations, World Scientific, Singapore, 1994
[3] Buicd, A., Elliptic and parabolic differential inequalities, Demonstratio Math. 33 (2000), No. 4, 783-792
[4] Buicd, A., Principii de coincidentd si aplicatii, Presa Universitard Clujeand, Cluj-Napoca, 2001
[5] Cadariu, L., Stabilitatea Ulam-Hyers-Bourgin pentru ecuatii functionale, Ed. Univ. Vest Timisoara, Timisoara, 2007
[6] Chicone, C., Ordinary differential equations with applications, Springer, 2006
[7]1 Gavrutd, P, A generalization of the Hyers-Ulam-Rassias stability of approximately additive mappings, ]. Math. Anal. Appl. 184 (1994), 431-436
[8] Goldstein, J. A., Semigroups of linear operators and applications, Oxford Univ. Press, New York, 1985
[9] Hyers, D. H., Isac, G. and Rassias, Th. M., Stability of functional equations in several variables, Birkhduser, 1998
[10] Jung, S.-M., Hyers-Ulam-Rassias stability of functional equations in mathematical analysis, Hadronic Press, Palm Harbor, 2001
[11] Jung, S.-M. and Rassias, Th. M., Generalized Hyers-Ulam stability of Riccati differential equation, Math. Ineq. Appl. 11 (2008), No. 4, 777-782
[12] Lakshmikantham, V., Leela, S. and Martynyuk, A. A., Stability analysis of nonlinear systems, Marcel Dekker, New York, 1989
[13] Megan, M., Propriétés qualitatives des systemes linéaires controlés dans les espaces de dimension infinie, Monog. Math. Univ. Timisoara, 32 (1988)
[14] Mitrinovi¢, D. S., Pecari¢, J. E. and Fink, A. M., Inequalities involving functions and their integrals and derivatives, Kluwer Acad. Publ., Dordrecht,
1991
[15] Miura, T., Jung, S.-M. and Takahasi, S.-E, Hyers-Ulam-Rassias stability of the Banach space valued linear differential equation y' = Xy, J. Korean
Math. Soc. 41 (2004), 995-1005
[16] Precup, R., Lectii de ecuatii cu derivate partiale, Presa Univ. Clujeana, Cluj-Napoca, 2004
[17] Radu, V., The fixed point alternative and the stability of functional equation, Fixed Point Theory, 4 (2003), No. 1, 91-96
[18] Rus, I. A., Remarks on Ulam stability of the operatorial equations, Fixed Point Theory, 10 (2009), No. 2, 305-320
[19] Rus, L A., Ulam stability of ordinary differential equations, Studia Univ. "Babes-Bolyai”, Mathematica, 54 (2009), No. 4, 125-133
[20] Sasu, B., Comportdiri asimptotice ale sistemelor autonome, Ed. Politehnica, Timisoara, 2005
[21] Vrabie, I. 1., Co-Semigroups and Applications, North-Holland, Amsterdam, 2003

”"BABES-BOLYAI” UNIVERSITY

DEPARTMENT OF APPLIED MATHEMATICS
KOGALNICEANU 1, 400084 CLUJ-NAPOCA, ROMANIA
E-mail address: iarus@math.ubbcluj.ro

Received: 02.09.2009; In revised form: 13.12.2009; Accepted: 08.02.2010
2000 Mathematics Subject Classification. 34G20, 34D10.
Key words and phrases. Banach space, differential equations, Ulam-Hyers stability, Ulam-Hyers-Rassias stability.

103



	References

