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In this paper, we study the third-order functional nonlinear di¤erential equation of the form as
{a (t) øa  [(a (t) ø a  (y’(t)))’]}+ q(t)øa (y(g(t))) = 0;2 2 1 1

γ-1where ø (u) := ΙuΙ  u . Results are obtained for the asymptotic and oscillatory behavior of the solutions. This work extends and γ

improves some known results in the literature on third order nonlinear differential equations.

ABSTRACT

Mathematics

VOLUME - 12, ISSUE - 08, AUGUST - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

KEYWORDS : 

100 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 12, ISSUE - 08, AUGUST - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

  X 101GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 12, ISSUE - 08, AUGUST - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

102 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 12, ISSUE - 08, AUGUST - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

  X 103GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 12, ISSUE - 08, AUGUST - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

REFERENCES:
1. R. P. Agarwal, S. R. Grace and D. O'Regan, Oscillation Theory for difference 

and functional Differential Equations, Kluwer, Dordrecht, 2000.
2. R. P. Agarwal, S. R. Grace and D. O'Regan, Oscillation Theory for second 

order Dynamic Equations, Taylor & Francis, London, 2003
3. R. P. Agarwal, S. R. Grace and D. O'Regan, on the oscillation of certain 

functional differential equations via comparison methods, J. Math. Anal. Appl. 
286 (2003) 577-600

4. R. P. Agarwal, S. R. Grace and D. O'Regan, The oscillation of certain higher 
order functional differential equations, Adv. math. comput. Modell. 37 (2003) 
705-728.

5. R. P. Agarwal, S. R. Grace and T. Smith, Oscillation of certain third order 
functional differential equations, Adv. Math. Sci. Appl. 16 (2006) 69-94.

6. B. Baculikova and J. Džurina, Oscillation of third-order functional differential 
equations, E. J.. Qualitative Theory of Diff. Equ. 43 (2010) 1–10.

7. B. Baculikova and J. Džurina, Oscillation of third-order nonlinear differential 
equations, Appl. Math. Letters 24 (2011) 466-470.

8. B. Baculikova, E. M. Elabbasy, S. H. Saker, and J. Džurina, Oscillation criteria 
for third- order nonlinear differential equations, Math. Slovaca 58 (2008) 201-
220.

9. E. M. Elabbasy, T. S. Hassan , and B. M. Elmatary, Oscillation criteria for third 
order delay nonlinear differential equations, Electronic Journal of Qualitative 
Theory of Differential Equations 2012, No. 5, 1-11.

10. L. H. Erbe, T. S. Hassan and A. Peterson, Oscillation of third order nonlinear 
functional dynamic equations on time scales, Differential equations and 
Dynamical Systems 18(2010)199-227.

11. L. H. Erbe, Q. Kong and B. Z. Zhang, Oscillation theory for functional 
differential equations, Marcel Dekker, New York, 1995.

12. S. R. Grace, R. P. Agarwal, R. Pavani and E. Thandapani, on the oscilation 
certain third order nonlinear functional differential equations, Appl. Math. 
Comput. 202 (2008)102-112. Zbl 1154.34368.

13. I. Gyori and G. Ladas, Oscillation Theory of Delay Differential Equations With 
Applications, Clarendon Press, Oxford 1991.

14. T. S. Hassan, Oscillation of third order nonlinear delay dynamic equations on 
time scales, Math. comput. Modelling. 49 (2009) 1573-1586. Zbl 1175.34086.

15. Y. Kitamura, Oscillation of functional differential equations with general 
deviating arguments, Hiroshima Math. J. 15 (1985) 445-491.

16. T. Kusano, and B. S. Lalli, On oscillation of half -linear functional differential 
equations with deviating arguments, Hiroshima Math. J. 24 (1994) 549-563.

17. G. S. Ladde,V. lakshmikantham and B. G. Zhang, Oscillation Theory of 
Differential Equations With Deviating Arguments, Macel Dekker, New York, 
1987, Zbl 0832.34071.

18. Ch. G. Philos, On the nonoscillatory solutions tending to zero at to differential 
equations with positive delays, Arch. Math. 36 (1981) 168-178.

104 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS


