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Abstract - In this paper Chou’s Method (DTM) for solving initial valve problems involving first order ordinary differential quotations we 

introduce the concept of DTM & applied it to obtain solution of three examples for demonstration. The results are compare with exact solution 

& DTM solutions.  
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I. INTRODUCTION 

The purpose of this paper is to employ the DTM method on 

example of LR- Circuits, RC- Cirenits, Which are very 

simple.  

 

The purpose of this paper is to employ the DTM method on 

examples of ordinary differential equation of first order and 

compared with result obtain by exact solution by using 

complimentary function & particular integral.  In recent 

years,  

 

Bizar J. used for Riccati differential equation(1), Opanuga 

On numerical solution of systems of ordinary differential 

equitations by numeriacla analytical method (2), Chen used 

DTM to obtain the solutions of nonlinear system of 

differential quotations (3), DTM was first proposed by Zhou 

& Proved that DTM is an iterative procedure for obtaining 

analytic Taylor’s series solution of differential equations 

DTM is useful to solve ordinary diff equations. & boundary 

value problems (4), Ayaz F has used DTM to find the series 

solution of system of differential equitation(5), Duen Y use 

DTM for Burger’s equation to obtain the series solution(6), 

Bert W. has applied DTM on system of linear equation and 

analysis of its solutions(7), Chen C.L. has applied DTM 

technique for steady nonlinear beat conduction problems(8), 

Using DTM Hassan have find out series solution and that 

solution compared with DTM method for linear & non 

linear initial value problems & proved that DTM is reliable 

tool to find numerical solution(9), Khaled Batiha has been 

used DTM to obtain the Taylor’s series as solution of linear, 

nonlinear system of ordinary differential equations(10), 

Montri Thangmoon has been used to find numerical solution 

of ordinary differential equations(11), Edeki, A semi method 

for solutions of a certain class of first order ordinary 

differential equations  

 

II. BASIC DEFINITIONS & PROPERTIES OF DTM 

METHOD 

v(t) can be expressed by Taylor’s series, then v(t) can be 

represented as  

v(t) = 

∞

Σ
𝑘 = 0

   
(𝑡−𝑡𝑖)𝑘

𝑘!
  V(k)   

v(t) is called inverse of V(k) 

 

∴ v(t)  = 

∞

Σ
𝑘 = 0

   
(𝑡−𝑡𝑖)𝑘

𝑘 !
  V(k) = D

-1
 V(k) 

 

     v (t)= 

∞

Σ
𝑘 = 0

   
(𝑡−𝑡𝑖)𝑘

𝑘 !
  V(k) + R n +1 (t) 

    by Taylor’s Series 

    V (k) = 
1

𝑘 !
  

𝑑𝑘𝑣(𝑡)

𝑑𝑡 𝑘     at   t = t0 

 

III. FUNDAMENTAL THEOREMS ON DTM 

Theorem 1 :-  If   p (t) = n(t) + s(t) then 

   P(k) = N (k) + S(k)  

Theorem 2 :- If  p(t) =  ∝ (t) then ∝ n (t) then  

   P (k) = ∝  N(k) 

Theorem 3 :- If p (t) = 
𝑑𝑛  (𝑡)

𝑑𝑡
 then 

P (k) = (k+1) N (k+1)  

Theorem 4 :- If p (t) = 
𝑑2𝑛  (𝑡)

𝑑𝑡 2  then  

P (k) = (k+1) (k+2) (k+2) N (k+2) 

Theorem 5 :- If p (t) = 
𝑑𝑠𝑛  (𝑡)

𝑑𝑡 𝑠  then 

                  P (k)= (k+1) (k+2) (k+3)… (k+s) N (K+s) 

Theorem 6 :- If p(t) = t
s
 them   

P(K) = 
𝑘
Σ

𝑙 = 0
S(l) P (k-l) 

     

Theorem 7 :- If p (t) = 𝑡s
 them 

 P(k) = 𝛿 (k-s) 

   𝛿 (k-s) =  
1 𝑖𝑓 𝑘 = 𝑠
0 𝑖𝑓 𝑘 ≠ 𝑠

  

 

Theorem 8:- If p (t) = 𝑒𝜆t   then 
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  P (k) = 
𝜆𝑘

𝑘 !
  

Theorem 9:- If p(t) = (1+t)
s
 then 

   

P(k) = 
S s−1 ..(s−k+1)

𝑘 !
 

 

Theorem 10:- if P(t) = sin(wt +∝)     then  

  P(k) = 
𝑤𝑘

𝑘𝑖
 sin (

𝜋𝑘

2
 +∝) 

 

Theorem 11:- if p(t) = cos (wt +∝) then  

  P(k)= 
𝑤𝑘

𝑘𝑖
 cos (

𝜋𝑘

2
 +∝) 

 

IV.  EXPERIMENTATION AND VALIDATION OF 

RESULTS 

Example : 1 

LR- Circuit  

Find the current at any time t70 in a circuit having in series a 

constant electromotive force 80v, a resistar 20 and and 

induction 0.4 H given that initial current is zero find current 

in circuits.  

 

→ Equation of LR – Circuit is  

L 
𝑑𝑖

𝑑𝑡
 + RI = E(t) 

 

 

 

 

 

 

L = 0.4, R = 20, E- 80 

0.4 
dI

dt
 + 20I  = 80 

4 
dI

dt
 + 200I  = 800 

 
dI

dt
 + 50I  = 200 

General solution is given by  

I etc.  e
5xt

 = 200. e
5xt

 dt + C = 200. 
𝑒50𝑡

50
 + C  

 

I (+) = e
-50t

 [4e
50t

+c] 

Given I (0) = 0 = 

0 = 4 + C = C = -4 

∴  I (t) = 4 (1 – e
50t

 ) 

   = 4 – 4 (1 – 50t + 
(50𝑡)2

2!
 – 

(50𝑡)3

3!
 + 

(50𝑡)4

4!
) 

 = 4 – [4 – 200t + 5000t
2
 – 2 3  (50t)

3
 + 

50𝑡4

6
  

R (t) =  200t – 5000t2 + 2 3  (50t)
3
 – 

(50𝑡)4

6
  + … 

By  Zhon’s Method  

 I’ (t) + 50 I (t) = 200 

 (K+1) I (K+1) + 50 I(k) = 200 

 Put K = 0, 1, 2, 3…. 

 I (1) = 200  

 2 I (2) + 50 I (1) =  

 2I (2) + 10,000  = 

 2I (1) + 5000  = 

 I (2)   = – 5000 

 3I (3) + 50 I (2)  =0 

 3I (3) + 50 x (-5000) =0 

 I(3) = 
250000

3
  

 4I (4) + 50 I (3) = 0 

 4I (4)  = 
−250000  x 25

3 x 2
  

   = 
6250000

6
  

 I(5)  =  

 I (6) = 

 I (t)= I (0) + tI (1) + 
𝑡2

2!
 + t

3
 I (3) + t

4
 I (4) +  

        I (t)=200t – 5000t
2
 + 43 (50t)3 – 

−(50𝑡)5

6
 + 

(50𝑡)5

30
 

  = 4 [1 – 𝑒−50𝑡] 

Table-1 

t Exact 

Solution 

DTM 

Solution 

Error 

0.00000 0.000000 0.000000 0.000000 

0.1 3.97304842 3.97304842 0.000000 

0.2 3.9998184 3.9998184 0.000000 

0.3 3.999998776 3.999998776 0.000000 

0.4 3.999999992 3.999999992 0.000000 

0.5 4.00000 4.00000 0.000000 

0.6 4.00000 4.00000 0.000000 

0.7 4.00000 4.00000 0.000000 

0.8 4.00000 4.00000 0.000000 

0.9 4.00000 4.00000 0.000000 

1.0 4.00000 4.00000 0.000000 
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Ex. 2 A generator having emt 20 cosst volts is connected 

in series with 10 ohms resistor and inductor of  2 

henries.  Rt the switch is closed at a time t=0 determine the 

current at time t>0   

 L 
dI

dt
+ RI = E 

 2 
dI

dt
 + 10I = 20 cos5t  

 
dI

dt
 + 5I  = 10 cos5t 

I . e
st 

  =  e5t 10 cosst dt + c 

I.  e
st
  =  10  

e5t

(52+52)
  (5𝑐𝑜𝑠𝑡 +

5sin5𝑡 ) + 𝐶  

 = 10  
e5t

(50)
  (5𝑐𝑜𝑠𝑡 + 5 sin 5𝑡 )  +

 𝐶  

 I (t) = co5t + sin5t + 𝑐𝑒−𝑠𝑡    = I(0) 

= 0 

      = c = -

1 

  = co5t + sin5t –  𝑒−5𝑡  

  =  1 −
 5𝑡 2

2!
+ 

 5𝑡 4

4!
−  

 5𝑡 6  

6!
+

 …… 

         +   (5𝑡) −
 5𝑡 3

3!
+  

 5𝑡 5

5!
−  

 7𝑡 7  

7!
+

 …… 

       –   1 −  
(5𝑡)

1!
+  

(5𝑡)2

2!
−  

(5𝑡)3

3!
 +  

(5𝑡)4

4!
  

= 10t – (5t)
2
 + 2 

(5t)5

5!
 + …..  

 

DTM  

(K+1) I (K+1) + 5 I (K)  = 10 

 
𝑠𝑘

𝑠𝑘 !
  𝐶𝑜𝑠 (𝜋 2  k)  

k = 0,1,2,3 

I (1) + 5 (0) = 10 

I (1) = 10 

2I (2) + 5 (1)  = 10  
𝑠1

‼
 𝑐𝑜𝑠𝑡 2    

I (2)  =  
−5

2
 x10  = 

−50

2
  = – 25    

3I (3) + 5 I (2)  = 10  
52

2!
(−1)  

3I (3) – 125 = 
5 𝑥  25

1
 

3I (3)  = - 125 + 125 = 0 

4I (4) + 5 I (3) = 0 

4I (4) = -5 I (3)  = 0 

I (4) = 0 

5I (5) +  
5I (4)

0
 = 10  

54

4!
 . 1  

---------------------------------------  

---------------------------------------  

I (0) + tI (1) + 
𝑡2

2!
 + t

3
 I (3) + t

4
 I (4) + …. 

0 + 10 t – 25t
2
 + 

(25)2

12
  t

5
 - 

3125

72
 t

6
 + ….. 

Table – 2 

t Exact 

Solution 

DTM 

Solution 

Error 

0.00000 0.000000 0.000000 0.000000 

0.1 0.75047744 0.75047744 0.000000 

0.2 1.01389385 1.01389385 0.000000 

0.314 0.7927508 0.7927508 0.000000 

0.4 0.3578153 0.3578153 0.000000 

0.5 -0.2847564 -0.2847564 0.000000 

0.6 -0.898659 -0.898659 0.000000 

0.7 -1.3174372 -1.3174372 0.000000 

0.8 -1.42876175 -1.42876175 0.000000 

0.9 -1.1994349 -1.1994349 0.000000 

1.0 -0.68200 -0.68200 0.000000 

 

EX 3 

RC – Circuit  

A- Capacitor C = (.005) F in series with a resistor R = 40 

ohms is changed from a battery E0=20 V assumes that 

initially the capacitor is completely uncharged, determine 

the change Q(t) voltage V(t) on the capacity and the current 

I(t) in the circuit.  

 

RI + 
Q

C
  =E 

40I + 
𝑄

(0.0005 )
 = 20 
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40 I + 
Q

(0.005)
  = 20 

I + 5Q = 0.5 

dQ

dt
 + 5Q = 0.5 

General Solution is  

Q  = 0.1 + Ce−5𝑡   

at t = 0, Q=0, C=0.1 

Q(+)  = 0.1 – 0.1 e−5𝑡  

= (0.1) (1- e−5𝑡) 

v(+) = 
Q(+)

c
 = 

0.1(1−e−5𝑡)

0.005
  = 

1

10
2

1000

 (1-e−5𝑡) 

    =  
1000

10 + 5
 (1-e−5𝑡) 

    = 20 (1-e−5𝑡) 

I (t) = 
dQ

dt
 = 0.5 e−5𝑡  

By DTM 

(K+1) Q (K+1) + 5 Q(K) = 0.5 

When K = 0,1,2,3……  

Q (1) + 5 Q (0) = 0.5 

Q (1) =  0.5 

2Q (2) + 5 Q (1) = 0 

Q (2) = 
−5 x 0.5

2
  = 

25
10 

2

1

   

= –  
25

20
 = – 1.25 

 

3Q (3) + 5Q (2) = 0 

3Q (3) = – 5 Q (2)  

 = – 5 x (– 
25

20
)  

 = 
25

4
 

Q (3) = 
25

12
 

4Q (4) + 5 Q (3) = 0 

4 Q (4) = – 5 Q (3)  

Q (4)  = 
–5

4
 Q (3) 

 = 
–5

4
x

25

12
 = 

–125

48
 

5Q (5) + 5 Q (4) = 0 

Q (5) = – Q (4) 

 = 
125

48
 

 

6Q (6) + 5Q (5) = 0  

6Q (6)  = –5 Q (5) 

 = 
–5

6
 

125

48
  

 = 7 x (t) + 5 Q (6) = 0 

Q (7) = 
–5

6
 [Q(6)] 

 = 
5

6
  

5

6
x

125

48
  

 

GS 

Q (t) = Q (0) + t Q(1) + t
2
 Q(2) + t

2
 Q(3) + t

4
 Q(4) 

+ t
5
 Q(5) + …. 

 = 0 + (0.5)t +  
−25

20
 t2 +  

25

12
  t3

 +   
−125

48
  t

4
 

+ 
125

48
 t

5
…. 

   

Table – 3 

t Exact DTM Error 

0 0.00000 0.00000 0.00000 

01 0.0993262053 0.0993262053 0.0993262053 

02 0.09999546001 0.09999546001 0.09999546001 

03 0.09999996941 0.09999996941 0.09999996941 

04 0.09999999979 0.09999999979 0.09999999979 

05 0.1 0.1 0.1 

06 0.1 0.1 0.1 

07 0.1 0.1 0.1 

08 0.1 0.1 0.1 

09 0.1 0.1 0.1 

10 0.1 0.1 0.1 

   

V. CONCLUSION : In this work we applied DTM for first 

order ordinary differential equation, it reduces the 

computational difficulties of other traditional methods 

(Laplace Transform). 

DTM is best for solving initial value problems of first order 

on simple circuits electrical  engineering problems   

 

Fig. 1 (from table – 1) 
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Fig. 2 (from table – 2) 

 

 

 
 

Fig. 3 (from table – 3) 
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