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 ABSTRACT  

 The ZDTM-Zhou’s differential transform method is approximation method which construct analytical series 

solution of linear and non-linear BVP which reduces the computational work than Taylor’s series for higher 

order linear and nonlinear Homogenous or non Homogeneous differential equations with initial conditions. Or 

non homogenous differential equations with initial conditions. In this paper ZDTM is used to find numerical 

solutions of the linear ordinary differential equations of first order and first degree of type  

Y1 (t) = g (t) with y (u) =  

Where t (t) is power function of trigonometric or Hyperbolic functions to find transformation of such functions 

we have use ZDTMNPC – Zhous differential transformation method by Narhari Theorem which also have wide 

applications for BVP f(D)Y = g (t)   

Keyword: - ZDTM, ZDTMNPC   ordinary differential equations  Initial value problem.   

1. INTRODUCTION 

ZDTM-Zhou’s differential transform method is nothing but easy generalization of Taylor’s series method 

to solve linear and non linear Homogeneous as well as non homogeneous differential equations with IVP till to day 

there is no ZDTM results for transformation of trigonometric & Hyperbolic functions  

Nomenclature 

ZDTM- Zhous Differential Transform Method 

ZDTMNPC-  Zhous Differential Transform Method Narharis Principal Corollery 

in terms of powers which we can arly transform by using ZDTMNPC to solve  with BVP  with some ZDTM 

Theorems.  

G.E. Pukhov used Taylor series transformation for solving differential equation[1], later on he did work on 

expansion formula for differential transformation method[2], G.E. Pukhov also done work on differential transforms 

of functions and equations[3], Zhou J. K., ZDTM method and its applications for electrical circuits problems[4], 

Chiou et.al. applied Taylor series transform to nonlinear vibration problems[5], Chen C.J. et.al used ZDTM to 

obtained solution differential equation damped vibration of hard and soft spring[6], Jorba A. and M. Zou has been 

used high order Taylor series method for the numerical integration(7], I.H.A.H. Hassan have find solution of Higher 

order initial value problems of differential equation by ZDTM[8], Jang M.J. et.al solve initial value problems by 

using Zhous differential transform method[9], F. Ayaz find solutions of differential equations initial value problems 

by ZDTM[10], Kurnaz A. al. used ZDTM in n-dimension for solving partial differential equations I.V.P. [11], F. 

Kangalgi and Ayaz F. have applied ZDTM for finding solutions of linear and non-linear heat equations[12], A.S.V. 

Ravikanth and K. Aruna find out solutions of linear and non-linear Klein-Gordon equation[13], Khaled Batiha used 

ZDTM to obtain solution of linear and non linear ODE[14], A. Gokdogan et.al used ZDTM multistage for 

approximate solution of Hantavirus infection model[15], Rashidi M.M. et.al studied application of multi-step ZDTM 
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on shrinking sheet[16], Z.M. Odibat, S. Momani and V.S. Erturk differential equation by generalized ZDTM[17], 

V.S. Erturk et.al used ZDTM to multi order fractional differential equations[18].      

 

2. DEFINITION OF ZDTM 

An arbitrary function g (t) can be expanded in Taylor series about t = 0 

 

 
3.1 THEOREMS ON DTM METHOD   

Original Function   Transformation  

1) g(t) = x(t) + y(t) G(K) = X (k) + Y (k) 

2) g(t) =    x(t) G(K)  =    X(k)  

3) g(t) =   G(K) = (k + 1) X(k + 1)  

4) g(t) =   G(K) =(k + 1) (k + 2) ….(k + m) X(k + m) 

5) g(t) = tm G(K) =  (k – m) 

      = 1      k = m 

      =      k  m 

6) g(t) =  G(K) =  

7) g(t) = Sin( t + ) G(K) =   Sin  

8) g(t) = Cos( t + ) G(K) =   Cos  

9) g(t) = x(t) . y(t) P(K) =   

10) g(t) = (1 + t)m G(K)  =  

3.2. Theorems on ZDTMNPC 

1) It n (t) = (sin4 t + cos4 t)  then  N(K) =  

2) It n (t) = (cos t + i sint)n then  N(K) =  

3) It n (t) = (t cos2 t + t sin2  t)2 then N (K) =  (K – 2) where    

  = 0    K  2 

 = 1   K = 2 
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4. Flow chart of ZDTMNPC – for first order L.D.E. initial value problems 

 

 
 

5. Experimentation of ZDTMNPC results  

Example : 1 

Solve by using ZDTMNPC 

) 

 

 y' (t) = (t cos2 t + t sin2 t)2 

  By ZDTMNPC 

  (K + 1) Y(K + 1) =  (K – 2) 

 Put K = 0, 1, 2, 3, 4 …………………. 

  Y (0) = 0  

  Y (1)  = 1   

  Y (2) = 0    

  Y (3) = 1/3   

  Y (4) = 0   

 Solution is given by  

 y(t) = Y(0) + t Y(1) + t2Y(2) + t3Y(3)+ ………………. 

 =   
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 which is exact solution of above IVP. Exact solution is same as ZDTMNPC solution.  

 

Example : 2 

 Solve by using ZDTMNPC  

 y' (t) = (sin4 t + cos4 t)  

 with y(0) = 0  

  By using ZDTMNPC - Results  

  (K + 1) Y(K + 1) = (K) +   cos  

 Put K = 0, 1, 2, 3, 4 …………………. 

  Y (0) = 0  

  Y (1)  = 1   

  Y (2) = 0    

  Y (3) = 2/3   

  Y (4) = 0 

  Y (5) =  8/15 

  Y (6)  =  0 

  Y (7)  =     

 Solution is given by  

 y(t) = Y(0) + Y(1)t + Y(2) t2 + Y(3) t3 + ………………. 

  =  t -  + ……………………… 

 Whose exact solutions  

 y(t) =  

 y(t)  =  

  = + ……. 

= + ……. 

 Exact solution is same as by using ZDTMNPC results  

Example : 3 

 Solve z'(t) = (cos t + i sin t)n  

 with Z(0) = 0 -  

 Where 

  z(t) = x(t) + iy(t) 

  z'(t) = x'(t) + iy'(t)  

  x(0) = 0 

  y(0) = -  etc 
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  By ZDTMNPC - Results  

  (K + 1) Z(K + 1) =   

 Put K = 0, 1, 2, 3, 4 …………………. 

  Z (0) =   

  Z (1)  = 1   

  Z (2) =    

  Z (3) =    

  Z (4) =  

  Z (5) =   

 

 Series solution is given by  

 z(t) = Z(0) + Z(1)t + Z(2) t2 + Z(3) t3 + ………………. 

  =  -i + nt +  + ………… 

  = [Sin nt – i cos nt] 

 Which exactly same as exact solution.   

6. Validation and Comparison   

 The ZDTM has promising approach by using ZDTMNPC results in various field of science and engineering 

which gives best approximation reliable than other existing method. ZDTMNPC - Results have very wide scope for 

solving initial value problems of higher order LDE.  

 

7. CONCLUSION 

 In this work ZDTM and ZDTMNPC applied for initial value problems of ordinary differential equation for 

first order and first degree in which exact solution is compared with ZDTM solution which does not require any kind 

of strong assumptions by considering maximum terms in series solution we get more accuracy by ZDTM. 

At the same time ZDTMNPC are powerful tools for solving B.V.P. of type  where f(t) is in terms 

of powers of trigonometric or Hyperbolic functions. Similar results and also valid for complex variable in case of 

total differential.  

At the same time ZDTMNPC are powerful tools for solving B.V.P. of type  where f(t) is 

in terms of powers of trigonometric or Hyperbolic functions. Similar results and also valid for 

complex variable in case of total differential.  
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