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Abstract. This paper has three goals:

• to present two abstract models: forward step model and backward step model;

• to prove that the global operator which appear in these models are weakly Picard;

• to give applications to functional differential equations with retarded argument and

to functional differential equations with advanced argument.

Key Words and Phrases: operators on cartesian product, step method, Picard opera-

tors, weakly Picard operators, functional differential equations, retarded argument, advanced

argument.

2000 Mathematics Subject Classification: 47H10, 34K07, 34K12, 65L99.

References

[1] A. Bellen and M. Zennaro, Numerical Methods for Delay Differential Equations, The

Clarendon Press, New York, 2003.

[2] R. Bellman, A survey of the mathematical theory of time-lag, retarded central, and

hereditary processes, The Rand Corporation, Santa Monica, 1954.

[3] R. Bellman and K.L. Cooke, Differential-Difference Equations, Academic Press, New

York, 1963.

This paper was presented at the International Conference on Nonlinear Operators, Dif-

ferential Equations and Applications held in Cluj-Napoca (Romania) from July 4 to July 8,

2007.

293



294 IOAN A. RUS

[4] G.A. Bocharov and A.A. Romanyukha, Numerical solution of differential equations with

retarded argument on the basis of linear multistep, methods, Akad. Nauk SSSR, Moscow,

Preprint 86-116, 1986.

[5] T.A. Burton, Stability by Fixed Point Theory for Functional Differential Equations,

Dover Publications, Mineola, 2006.

[6] Gh. Coman, G. Pavel, I. Rus and I.A. Rus, Introducere ı̂n teoria ecuaţiilor operatoriale,

Editura Dacia, Cluj-Napoca, 1976.

[7] K. Cooke, Existence, uniqueness and continuous dependence for hereditary systems,

Annali di Mat. Pura Appl., 85(1970), 63-82.

[8] S. Doss and S.K. Nasr, On the functional equation
dy

dx
= f(s, y(s), y(s + h)), h > 0,

Amer. J. Math., 75(1953), 713-716.

[9] L.E. Elsgolts and S.B. Norkin, Introduction to the Theory of Differential Equations with

Deviating Arguments, Nauka, Moscow, 1971 (in Russian).

[10] A. Halanay, Differential Equations: Stability, Oscillations, Time Lags, Acad. Press,

New York, 1966.

[11] J.K. Hale, Theory of Functional Differential Equations, Springer, 1977.

[12] M.W. Hirsch and C.C. Pugh, Stable manifolds and hyperbolic sets, Proc. Symp. Pure

Math., 14(1970), 133-163.
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