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ADOMIAN DECOMPOSITION METHOD FOR

NONLINEAR STURM-LIOUVILLE PROBLEMS

Sennur Somali and Guzin Gokmen

Abstract. In this paper the Adomian decomposition method is applied to the nonlinear Sturm-
Liouville problem

−y′′ + y(t)p = λy(t), y(t) > 0, t ∈ I = (0, 1), y(0) = y(1) = 0,

where p > 1 is a constant and λ > 0 is an eigenvalue parameter. Also, the eigenvalues and the

behavior of eigenfuctions of the problem are demonstrated.

Full text

References

[1] K. Abbaoui, Y. Cherruault, Convergence of Adomian’s method applied to non-
linear equations, Math. Comput. Modelling 20 (9) (1994) 60-73. MR1302630.
Zbl 822.65027.

[2] K. Abbaoui, Y. Cherruault, New ideas for proving convergence of decomposition
methods, Comput. Math. Appl. 29 (7) (1995) 103-108. MR1321262(95k:65057).
Zbl 0832.47051.

[3] G.Adomian, Stochastic Systems, Academic Press, New York, 1983.
MR0714710(86d:93001). Zbl 0523.60056.

[4] G. Adomian, Nonlinear Stochastic Operator Equations, Academic Press, New
York, 1986. MR0872695(88j:60112). Zbl 0609.60072.

[5] G. Adomian, Nonlinear Stochastic Systems Theory and Applications to Physics,
Kluwer Academic Publishers, Dordrecht, 1989. MR0982493(91e:93081). Zbl
0659.93003.

2000 Mathematics Subject Classification:34L16.
Keywords: Adomian decomposition method, nonlinear Sturm-Liouville problem.

******************************************************************************
http://www.utgjiu.ro/math/sma

http://www.utgjiu.ro/math/sma/v02/v02.html
http://www.utgjiu.ro/math/sma/v02/p02.pdf
http://www.ams.org/mathscinet-getitem?mr=1302630
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0822.65027&format=complete
http://www.ams.org/mathscinet-getitem?mr=1321262
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0832.47051&format=complete
http://www.ams.org/mathscinet-getitem?mr=0714710
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0523.60056&format=complete
http://www.ams.org/mathscinet-getitem?mr=0872695
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0609.60072&format=complete
http://www.ams.org/mathscinet-getitem?mr=0982493
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0659.93003&format=complete
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0659.93003&format=complete
http://www.utgjiu.ro/math/sma


2 S. Somali and G. Gokmen

[6] G. Adomian, Solving Frontier Problems of Physics: The Decomposition Method,
Kluwer Academic Publishers, Dordrecht, 1994. MR1282283(95e:00026). Zbl
0802.65122.

[7] H. Berestycki, Le nombre de solutions de certains problemes semi-lineares elli-
tiques, J. Funct. Anal. 40 (1981) 1-29. MR0607588(82k:35033).

[8] B. M. Brown, W. Reichel, Computing eigenvalues and Fucik-spectrum of the
radially symmetric p-Laplacian, J. Comp. Appl. Math., 148, (2002) 183-211.
MR1946195(2004a:65145). Zbl 1020.65083.

[9] B. M. Brown, W. Reichel, Eigenvalues of the radially symmetric p-
Laplacian in Rn, J. London Math. Soc. (2), 69(3), (2004) 657-675.
MR2050039(2004m:34057). Zbl 1058.34114.

[10] Y. Cherruault, G. Adomian, Decomposition methods: a new proof
of convergence, Math. Comput. Modelling 18 (12) (1993) 103-106.
MR1262286(94k:65083). Zbl 0805.65057.

[11] J. M. Fraile, J. Lopez-Gomez, and J. C. Sabina de Lis, On the global structure
of the set of positive solutions of some semilinear elliptic boundary value prob-
lems, J. Differential Equations 123 (1995) 180-212. MR1359917(96j:35073). Zbl
0847.35050.

[12] W. Al-Hayani, L. Casasus, The Adomian decomposition method in turn-
ing point problems, J. Comput. and Appl. Math. 177 (2005) 187-203.
MR2118667(2005j:65076). Zbl 1062.65076.

[13] W. Reichel, W. Walter, Sturm-Liouville type problems for the p-Laplacian under
asymptotic non-resonance conditions, J. Differential Equations, 156(1) (1999)
50-70. MR1701814(2000e:34036). Zbl 0931.34059.

[14] T. Shibata, Precise Spectral Asymptotics for Nonlinear Sturm-
Liouville Problems, J. Differential Equations, 180, (2002) 374-394.
MR1894177(2002m:34124). Zbl 0452.35038.

[15] A. M. Wazwaz, A reliable modification of Adomian decomposition method, Appl.
Math. Comput. 102 (1999) 77-86. MR1682855(99m:65156). Zbl 0928.65083.

[16] A. M. Wazwaz, A new algorithm for calculating Adomian polynomials for non-
linear operators, Applied Mathematics and Computation 111 (2000) 53-69.
MR1745908. Zbl 1023.65108.

[17] A. M. Wazwaz, The decomposition method for solving the diffusion equa-
tion subject to the classification of mass, IJAM 3 (1) (2000) 25-34.
MR1774083(2001c:35103). Zbl 1052.35049.

******************************************************************************
Surveys in Mathematics and its Applications 2 (2007), 11 – 20

http://www.utgjiu.ro/math/sma

http://www.ams.org/mathscinet-getitem?mr=1282283
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0802.65122&format=complete
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0802.65122&format=complete
http://www.ams.org/mathscinet-getitem?mr=0607588
http://www.ams.org/mathscinet-getitem?mr=1946195
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:1020.65083&format=complete
http://www.ams.org/mathscinet-getitem?mr=2050039
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:1058.34114&format=complete
http://www.ams.org/mathscinet-getitem?mr=1262286
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0805.65057&format=complete
http://www.ams.org/mathscinet-getitem?mr=1359917
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0847.35050&format=complete
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0847.35050&format=complete
http://www.ams.org/mathscinet-getitem?mr=2118667
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:1062.65076&format=complete
http://www.ams.org/mathscinet-getitem?mr=1701814
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0931.34059&format=complete
http://www.ams.org/mathscinet-getitem?mr=1894177
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0452.35038&format=complete
http://www.ams.org/mathscinet-getitem?mr=1682855
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0928.65083&format=complete
http://www.ams.org/mathscinet-getitem?mr=1745908
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:1023.65108&format=complete
http://www.ams.org/mathscinet-getitem?mr=1774083
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:1052.35049&format=complete
http://www.utgjiu.ro/math/sma/v02/v02.html
http://www.utgjiu.ro/math/sma


Adomian Decomposition Method for Nonlinear Sturm-Liouville Problems 3

[18] A. M. Wazwaz, Exact solutions to nonlinear diffusion equations obtained
by the decomposition method, Appl. Math. Comput. 123 (2001) 109-122.
MR1846715(2003d:35031). Zbl 1027.35019.

[19] A. M. Wazwaz, Adomian decomposition method for a reliable treatment
of the Emden-Fowler equation, Appl. Math. Comput. 161 (2005) 543-560.
MR2112423(2005h:65125). Zbl 1061.65064.

[20] A. M. Wazwaz, Adomian decomposition method for a reliable treatment of the
Bratu-type eqautions, Appl. Math. Comput. 166 (2005) 652-663. MR2151056.
Zbl 1073.65068.

Sennur Somali Guzin Gokmen

Dokuz Eylul University Dokuz Eylul University

Faculty of Arts and Sciences Faculty of Arts and Sciences

Department of Mathematics, Department of Mathematics,
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