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ABSTRACT 
In this paper, we discussed Reduced Differential Transform Method (RDTM) for solving fractional order 
partial differential equations. In this study, we find analytic approximate solutions of initial value problems 
of one dimensional homogeneous time fractional Cahn-Hilliard equation by reduced differential transform 
method. The result of same fractional order partial differential equations are calculated in the form of 
convergent power series with easily computable components. The results show that the proposed 
technique, without linearization or small perturbation, is very effective and convenient. 
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INTRODUCTION 
Many applied problems can be described by mathematical models that involve partial differential 
equations. A mathematical model is a simplified description of physical reality expressed in mathematical 
terms. Thus the investigation of the exact or approximation solution helps us to understand the means of 
these mathematical models. Several numerical methods were developed for solving partial differential 
equations with variable coefficients such us He's Polynomials[1], the homotopy perturbation method[2], 
homotopy analysis method [3] and the modified variational iteration method [4]. The main goal of this 
paper is to apply the reduced differential transform method (RDTM)[5-9] to obtain the exact solution 
fractional Cahn-Hilliard equation [10] Keskin introduced a reduced form of differential transform method 
(DTM) as reduced differential transform method (RDTM) and applied to approximate some PDEs and 
fractional PDEs . Abazari and Ganji  extended RDTM to study the partial differential equation with 
proportional delay in t and shrinking in x, and shown that as a special advantage of RDTM rather than 
DTM. the classical Cahn–Hilliard equation (C-Hequation) introduced by American scientists JW Cahn and J 
Hilliard is one of the most studied models of mathematical physics. The equation is related to a number of 
physical phenomena like the spinodal decomposition, phase separation and phase ordering dynamics. 
This equation of mathematical physics describes the process of phase separation by which the two 
components of a binary fluid are spontaneously separated. 
 
Analysis of the method 
The basic definition and theorem for RDTM are introduced as fallows 
If the function u (x,t) is analytic and continuous differentiable function with respective to time t and space 
x then , 
Let, 
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Where the t-dimensional spectrum function Uk(x) is the transformed function u (x, t) is origin function 

and the differential inverse transform of Uk (x) is defined as, 

 

mailto:Avinashkawarkhe77@gmail.com
mailto:Avinashkawarkhe77@gmail.com
mailto:avhaleps@yahoo.com


Journal of Computational Analysis and Applications                                                                             VOL. 33, NO. 6, 2024                           VOL. 33, NO. 2, 2024 

 
 

                                                                                 1052                                            Avinash V Kawarkhe et al 1051-1055 

 
By combining equations (1) and (2) we write 
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which gives the power series solution 
Theorem1] If u (x , t) is original function then it’s transformed form is 

 
Theorem2] If Z(x, t) = u(x, t) + v(x ,t ) then Zk (x) = U (x) + Vk (x)  

Theorem3] If Z(x, t) = p u(x,t) then Zk (x) = p Uk (x) , p is constant 
Theorem4] If Z(x,t) = xm tn then Zk (x) = x mδ (k – m ) where δ = 1, if k = 0 and δ = 0 if k≠ 0  

Theorem 5] Z(x,t) = u(x,t) . v(x,t) then 

 

Reduced Differential Transform Method for homogeneous time fractional Cahn-Hilliard equations 
Consider the one dimensional  Reduced Differential Transform Method for homogeneous time fractional 
Cahn-Hilliard partial differential equation 

 
subjected to the initial condition 𝑢(𝑥, 0) = 𝑔(𝑥), 𝑥𝜖𝑅                                                        (5) 
Where 𝛼 is a parameter that describes the order of time derivative by fractional derivative in the sense of 
Caputo fractional derivatives. By applying Reduced Differential Transform on (4) and (5) we get 
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And so on 
Therefore using (2) the solution become 

 

Example 1.Consider the one dimensional Reduced Differential Transform Method for homogeneous time 
fractional Cahn-Hilliard partial differential equation 

subjected to the initial condition 

 
By applying Reduced Differential Transform 
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By applying inverse Differential Transform 

Which is approximate solution of example 1 
 
Example 2. Consider the one dimensional Reduced Differential Transform Method for homogeneous time 
fractional Cahn-Hilliard partial differential equation 
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CONCLUSION 
The reduced differential transform method is proposed to solve one dimensional homogeneous time 
fractional Cahn Hilliard equation in sense of Caputo fractional derivatives. One dimensional 
homogeneous time fractional CahnHilliard equation subject to the initial condition by using definitions of 
reduced and inverse reduced differential transformed function are used to find the approximate solutions 
. The solution are obtained in infinite power series. The proposed method is very effective, less computable 
, simple and can be applied to other non -linear partial differential equations models 
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