ISSN 0307-904X

Accepted Manuscript

AIDIDILIIEID

AMATTIFIEAAITICAIL
AMDIDEILILING
Analytical approximate solutions for a general nonlinear resistor-nonlinear ca- simulation and
pacitor circuit model ecr?g"i]:::itrllznaf:c;

environmental systems

Hooman Fatoorehchi, Hossein Abolghasemi, Reza Zarghami

PIL: S0307-904X(15)00041-4

DOI: http://dx.doi.org/10.1016/j.apm.2015.01.038
Reference: APM 10389

To appear in: Appl. Math. Modelling

Received Date: 29 July 2013

Revised Date: 10 November 2014

Accepted Date: 8 January 2015

Please cite this article as: H. Fatoorehchi, H. Abolghasemi, R. Zarghami, Analytical approximate solutions for a
general nonlinear resistor-nonlinear capacitor circuit model, Appl. Math. Modelling (2015), doi: http://dx.doi.org/
10.1016/j.apm.2015.01.038

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.apm.2015.01.038
http://dx.doi.org/http://dx.doi.org/10.1016/j.apm.2015.01.038
http://dx.doi.org/http://dx.doi.org/10.1016/j.apm.2015.01.038

Analytical approximate solutions for a general nonlinear resistor-nonlinear

capacitor circuit model

Hooman Fatoorehchi', Hossein Abolghasemi'*", Reza Zarghami®

1- Advanced Control Research Laboratory, School of Chemical Engineering, College of
Engineering, University of Tehran, Tehran P.O. Box 11155-4563, Iran

2- Oil and Gas Center of Excellence, University of Tehran, Tehran, Iran

3- Multiphase Systems Research Laboratory, School of Chemical Engineering, College
of Engineering, University of Tehran, P.O. Box 11155-4563, Tehran, Iran

*Corresponding author: abolghasemi.ha@ gmail.com, hoab@ut.ac.ir; Tel.:
(+9821)66954048, fax: (+9821)66954051.

Email addresses: hfatoorehchi @ gmail.com, hfatoorehchi@ut.ac.ir (H. Fatoorehchi);

abolghasemi.ha@ gmail.com, hoab@ut.ac.ir (H. Abolghasemi); rzarghami@ut.ac.ir (R.
Zarghami)

Abstract- In this paper, the analytical approximate solutions of a general RC circuit
comprised of a nonlinear resistor in series with a nonlinear capacitor are addressed. In the
studied circuit, the capacitor is characterized by a quintic polynomial voltage-charge
dependence and the resistor obeys a cubic polynomial voltage-current relation. An
efficient and easy-to-implement algorithm based on a hybrid analytical-numerical
mathematical technique, namely the multistage Adomian decomposition method
(MADM) is applied for solving the nonlinear differential equation governing the circuit
performance. It is shown that the classic Adomian decomposition method fails to provide
accurate convergent solutions for the posed problem over the whole semi-infinite time

domain; however, the MADM can easily achieve convenient solutions with any desired
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