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Abstract: In this study new iterative method is used for the solution of system of linear differential equations. The solution is obtained
in series form and then obtained the exact solution. This shows the efficiency of the new iterative method. Because using new iterative

method we can find its solution easily and more accurately.
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1. Introduction

A differential equation is an equation involving dependent
variable and independent variables and derivatives of one or
more dependent variables with respect to one or more
independent variables. An equation involving one or more
derivatives of dependent variable with respect to single
independent variable is called an ordinary differential
equation.

An ODE is known as linear if:

1)The derivative of the dependent variable is one and also
the power of the dependent variable is one.

2)The coefficient of the derivative and the coefficient of the
dependent variable are constants or independent variables.

In this paper we have used new iterative method to solve
linear differential equations which are already solved with
differential transform method. N.Patil and A. khambayat [1]
used differential transformation method to solve the
equations.

2. The New Iterative Method

Consider the following general functional equation

y@® = £ + N(y(), (1)
Where N is nonlinear from a Banach space B—=B, fis a
known function and = (X, Xgeen e Xy ). We are
looking for a solution y of eq. (1) having the series form

y(E) = Eioo v (8) 2

The nonlinear operator N can be decomposed as
N(Efey) = Nly) + EL. V(o) — N(EjZo )} ()

From Egs. (2) And eq (3), Eq. (1) is equivalent to
Eowi = f + Nw) + B IV(Ejoo;) — N(EjZhv0 (4)

We define the recurrence relation as
Yo =F.

¥ =N, Q)
Vmaer = NOyp + 4+ ) = N3 + =+ Y1)

Then
(yi+ -+ ¥mer) = Nlyp + -+ ym).

And
EI::\C=L"_1J"1I: = .ip + *M{E[:LD J'?[:]' (6)

The L-term approximation solution of Eq. (1) is given by ¥ = ¥y + ¥4 + ** + V1
If N contracts i.e.ll N{x} =N l< Ll x—v II.0 < L < 1.then
| ¥mes IS0 NGy + o Fysp I —Nlyp + 4+ ¥m s ISLIyn ISL® 1y, bm=0,1,2....

And series Ef:p}’[uniformly and absolutely converges to
solution of equation (1). A unique solution, with respect to
Banach fixed point theorem [12].

3. Numerical Examples

Example 1; Consider this system of simultaneous linear
differential equations

i dx+ 3y =10
dt -7 _|_ _1} )
d}r , 0
ar +ix—y=10,

The conditions are as (0} =8, y(0} =3

The corresponding integral equations are as follows
t

@ =8+ [ Gx-3par

]
1
y® =3+ [ (-2t e
o
Setting X35 = 8.% = 3 and
t t
*wi'i-rinsJ’:n:I:[ (2x — 3y)dt. N:{-"LDJJ’:DJ=J‘{_ 2x + y)dt
] ]
Following the algorithm of NIM we obtain following

approximations:
¥y = Nylrypmgd = 7t
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¥ :N"{xln* J’:n] = —13t
3

xi: —_ _t‘
=27 _
¥z :Tt
187 |
187 |
gy = — E°
Y = g

The solution in the series form is

53 187
x(t) =E+?t+7t‘ -I-?t'

"27 133
vyt = 3-18——t' —— ¢

Example 2; Consider this system of simultaneous linear
differential equations

ax .
ac Y F
dy )
ar + x = sint

And the initial conditions are x (0} = 1,¥(0) =0

The corresponding integral equations are as follows
t

x(t) = E+f (2x — 3yldt

o
t
yit) =3+ I (—2x +yldt
o
Setting x4y = &%, y5y =1 — cost, and
t

Ni{-’fmd’:nj = f

]

t

y©dt,  Nplrgo.yme) = - f x(t)dt
0

Following the algorithm of NIM we obtain following
approximations:

®yy = Nylrypyngd = t— sint

Var = Nyl yp) = 1— &

¥ =t—at +1

Viz =1 ——t° —cost
1 b |
. = £ —gint — - £°
Hyg sin 5
L 1 2 1
Voo — 8 —t—zt -
The solution in the series form is
1
=1+t4-t* ——t*
x(t) + +16 0
_ b 4
ylt) = —t 5t

Example 3; Consider the system of nonhomogeneous
differential equations as

dx
Ezz(ﬂ — cost,
g;;.:z{t:] et,
z
—_—= t) — ylE]),
- x(£) — y(t)

The conditions are as (0} =1, ¥{(0) = 0,z(0) =2,
The corresponding integral equations are as follows
t

x(t) =1 —sint+ j z(t)dt
o

t

ylel=1-¢"+ f z(t)dt

o

t
z(t) =2 +J‘ (x — y)dt
o

Setting x4y =1 —sint,yy, =1 —ehzgp =2, and

t
Nl{.rm,}‘:n.,z!n] = f z(t) dt,
o

t
N:':x,_p}-‘m, z!l:':] = J‘ Z{t:] 'j-t.-
o

t
N3ty ¥20.250) = f (x—yldt
o

Following the algorithm of NIM we obtain following

approximations:

¥y = NyGrop o, 220) = 2t
Var = Nploryp. yag. 250} = 28
23y = Ny(xy0. 20, 730) = cost+ &' = 2
¥, =t —2t+sint—1

Vo =& — 2t +sint —1

Z33 = 0

X3 = 0

¥z = 0

Zgr = 0

The solution in the series form is
%t =e"

y(t) = sint

z(t) = cost + &°
Which is the exact solution.

4.

Conclusion

In this study, we have solved the linear differential equations
using new iterative method. The solution is obtained in series
form and exact solution of some of them. The obtained
results show the efficiency of the method. Using NIM the
calculation size is also reduced, which shows that the method
is efficient and convenient.
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