Identifying an unknown function in a parabolic equation by
Homotopy analysis method and comparison with the Adomian
decomposition method

Abstract

In this paper, the homotopy analysis method is used for computing an un-
known time-dependent parameter in an inverse quasilinear parabolic partial
differential equation and compared with the Adomian decomposition method.
To show the efficiency of the new approach, several test examples are presented.

References

[1] M.Dehghan and M. Tatari, Identifying an unknown function in a par-
abolic equation with overspecified data via He’s variational iteration method,
Chaos, Solitons&Fractals 36 (2008),157-166.

[2]Y. Tan and S. Abbasbandy, Homotopy analysis method for quadratic
Riccati differential equation, Commun. Nonlinear Sci. Numer. Simul. 13(3)
(2008), pp. 539-546.

[3] S.J. Liao and K.F. Cheung, Homotopy analysis of nonlinear progressive
waves in deep water, J. Eng. Math. 45(2) (2003), pp. 105-116.

[4] H. Jafari, A. Golbabai, S. Seifi, and K. Sayevand, Homotopy analysis
method for solving multi-term linear and nonlinear diffusion-wave equations of
fractional order, Comput. Math. Appl. 59(3) (2010), pp. 1337-1344.

[5] H. Jafari and S. Seifi, Homotopy analysis method for solving linear and
nonlinear fractional diffusion-wave equation, Commun. Nonlinear Sci. Numer.
Simul. 14(5) (2009), pp. 2006-2012.

[6] H. Jafari, M. Saeidy and M.A. Firoozjaee, The homotopy analysis method
for solving higher dimensional initial boundary value problems of variable coef-
ficients, Numer. Meth. Partial Diff. Equ. 26 (2010), pp.1021-1032.

[7] H. Jafari, H. Tojadodi, and A. Biswas, Homotopy analysis method for
solving a couple of evolution equations and comparison with Adomian’s decom-
position method, Waves in Rand. and Comp. Media 21 (2011), pp. 657-667.

[8] S.J. Liao, A new branch of solutions of boundary-layer flows over an
impermeable stretched plate, Int. J. Heat Mass Transfer 48 (2005), pp. 2529-
2539.

[9] S.J. Liao and I. Pop, Explicit analytic solution for similarity boundary
layer equations, Int. J. Heat Mass Transfer 47 (2004), pp. 75-78.

[10] T. Hayat, M. Khan, and M. Ayub, Couette and Poiseuille flows of an
Oldroyd 6-constant fluid with magnetic field, J. Math. Anal. Appl. 298 (2004),
pp- 225-244.

[11] T. Hayat and M. Khan, Homotopy solutions for a generalized second-
grade fluid past a porous plate, Nonlinear Dyn. 42 (2005), pp. 395-405.

[12] A.J. Mohamad-Jawad, M.D. Petkovic, and A. Biswas, Applications of
He’s principles to partial differential equations, Appl. Math. Comput. 217(6)
(2011), pp. 7039-7047.



[13] S. Abbasbandy, The application of homotopy analysis method to non-
linear equations arising in heat transfer, Phys. Lett. A 360 (2006), pp. 109-113.

[14] S.J. Liao and Y. Tan, A general approach to obtain series solutions of
nonlinear differential equations, Stud. Appl. Math. 119 (2007), pp. 297-354.

[15] A.S. Bataineh, M.S.M. Noorani, and I. Hashim, Solutions of time-
dependent Emden-Fowler type equations by homotopy analysis method, Phys.
Lett. A 371 (2007), pp. 72-82.

[16] R.A. Van * Gorder and K. Vajravelu, Analytic and numerical solutions
to the Lane-Emden equation, Phys.Lett. A 372 (2008), pp. 6060-6065.

[17] T. Hayat and M. Sajid, On analytic solution for thin film flow of a fourth
grade fluid down a vertical cylinder, Phys. Lett. A 361 (2007), pp. 316-322.

[18] M. Sajid and T. Hayat, Comparison of HAM and HPM methods in non-
linear heat conduction and convection equations, Nonlinear Anal. B 9 (2008),
pp. 2290-2295.

[19] L. Song and H. Zhang, Application of homotopy analysis method to
fractional KdV-Burgers-Kuramoto equation, Phys. Lett. A 367 (2007), pp.
88-94.

[20] M.Tatari and M.Dehghan, He’s variational iteration method for com-
puting a control parameter in a semi-linear inverse parabolic equation, Chaos
Sol. and Frac. 33 (2007), pp. 671-677.



