Futuristic Trends in Contemporary Mathematics
e-ISBN:978-93-6252-623-6

IIP Series, Volume 3, Book 1, Part 2, Chapter 4
SYSTEM OF FIRST ORDER ORDINARY DIFFERENTIAL EQUATINE BY USING COMPLEX EFG

TRANSFORM

SYSTEM OF FIRST ORDER ORDINARY

DIFFERENTIAL EQUATIONSBY USING COMPLEX
EFG TRANSFORM

Abstract Author

Recently Kuffi, Karaaslan andishwari G. Pawar
sadkhan developed EFG integral transformd.Sc. Il (Student)
We apply EFG transform for solving firsDepartment of Mathematical Sciences
order differential equation’s system. K. T. H. M. College

Gangapur, Nashik

Keywords. Integral transform, System oMaharashtra, India.
differential equation, Ordinary differential
equation.

Copyright © 2024 Authors Page$16



Futuristic Trends in Contemporary Mathematics
e-ISBN:978-93-6252-623-6
IIP Series, Volume 3, Book 1, Part 2, Chapter 4
SYSTEM OF FIRST ORDER ORDINARY DIFFERENTIAL EQUATINE BY USING COMPLEX EFG
TRANSFORM

. INTRODUCTION

Integral transforms are very much useful in défgial equations and hence play
important role. Now a day'’s lot of researchersiaterested and engaged in developing new
integral transform and using those in differentetyf differential integral as well as Integro-
differential equations and their systems.

Recently Kushare transform [2] and Soham transfi@jnare introduced by Kushare,
Khakale and Patil. Kuffietal introduced Complex@&Eansformation [1] (2022). Patil [4, 5,
6, 7, 8, 9] used various integral transforms folving various systems of differential
equations.

In this chapter we use EFG transform for solvingtas of first order differential equations.

1. Prdiminary: In this section we state some definitions, propsertand formulae of
complex EFG transform which are required to solve $ystem of first order ordinary
differential equations.

Definition [1]: For the function of exponential order in 8tlefined as

B={f(t : there exist m, b, L, > 0} f(t) < me L@ if j =12, .... (1)
where, i? = —1, m is finite for a particular function in the $®twhile L,and Lbmay be
finite or infinite; we can define Complex EFG tréorsn.

We denote the complex EFG transforn b and define it as

GE(f())= limyo., [ f (£ )e™5®tdt =f (iu) ©0, Li<s(u)L,

Table 1: Some basic functions and their Complex EFG integral transform.

Sr. Function EFG Transform
No.
1 1 —i
m,s(u) * 0
2 k —ik
m, s(u) =0
-1
3 ¢ W' s(u) # 0,Re(s(u)) >0
4 2 #=0,R >0
2 s S0 # ORe(s(w)
t

(—=D)™n! () V

5 tn [S(u)]n+1 4 S(u) * Or Re(S(u)) > O
- - i —is(u) # 0,Re(a — i
6 a? + (s(u))? b2 + (sw)zl”’ a—is(u) # 0,Re(a — is(w)
e® > 0)
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—a
7 sin(at) Gy —-a’ s(u) > |af

—is(u)
8 cos(at) GCwr-a s(u) > |a]
9 sinh(at) m ,  Re(s(u)) >0,s(uw) # tai

—is(u) _

10 | cosh(at) G2 +a?’ Re(s(u)) > 0 ,s(u) # +ai

Properties of EFG transform: [1]

Property 1: IfG¢{t} = F(iw) then G~ {F(iu — a)} = e“ G {f(t)}

P
G¢{t} = F(iu) = lim f f(H)els@t gt
p—)w O

p
F(iu—a) = limj f(t)e~lGsit=a)l g¢
p—)w 0

=lim,y_,., fopf(t)e‘is(”)teat dt

=lim,,_.. f; GS(e®f (1)) dt

GF (iu— @)} = e“GE{f (1)}
Property: 2 shifting property for the EFG transform

If F(t) = F(is(u)) then;G{e* F(is(u))} = F(is(u) — a), wherea is a realconstant
number .

Theorem: Transform ofderivatives [1
Let F(U be the Complex EFG transform of the f(t) tIGC(f/(t)): -f(0) + is(u). F(iu)

Linearity Property: If f(t) and g(t) are two functions the
GHa f() + Bg(®)} = aG{f(D}+ B G{g()}

whereo andp are arbitrary consta
2. Applications for system of equation: In this section we use Complex EFG transforr

solve following first order differential equati’'s system.
Example:1 Consider the system of differential eiqunzs

dy
E+x—0 (1)
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dx
—ty=0 )

With the given initial conditioxn(0) = 1 andy(0) = 1
By using EFG transform to equation (1) and equat®&n

ey ern
G {E} +G{x}=0
Ge dx Ge _o
60 =
—y(0) + is(W)G{y} + G°{x} =0
—x(0) + is(W)G{x} + G {y} =0
Using initial conditions,

—1+is(w)G{y}+G{x}=0
—1+is(W)G(x) +G(y) =0

is(W)G{y}+G{x} =1 3
is)G{x} +G{y} =1 4

Multiplying equation (3) by is(u) and equatior) (dy 1and subtracting we get,
[(is@)? —1]6°(y) = is(w) — 1

[(is(w)? — (D26} = is(w) — 1

(is(w) — D(is(uw) + DG{y} =is(u) — 1

Gc(y) = W
e 1—is(uw))
» 6O _ is(u)+1 % 1—is(u)
Ge{y}= %(sincei2 =-1)
G — is(u)
V= aT ey T T e
-1 is(u)

O = - lar e T ar e

Now applying inverse complex EFG transform we abtai
-t
y=e
From equation (3)
is(W)G(y) + G(x) =1

) 1 is(u) .
Lﬂwh1+@wna—%+{¥pFJ+G{ﬂ—l
is(u) i“(s(w) crq
L1+@@»%‘@&44@VJ+G{”‘1

Solving these two equations simultaneously,
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is(w) + (s(w)?
1+ (s(w)?)

Glx}=[1- l

1-is(u)
1—(is(u))?

G {x} =

(singé = —1)
B is(u)
A+ Esw? @+ 6w

e is(u)
W=yt T e

G{x} =

By using inverse complex EFG transform, we obtain
x=e"t
Required solutionisc = e~ and y =e".
Example:2 Consider system of differential equation
dy
It +2y=x (D
dx 2y = )
qr X =Y (2)

With the given initial condition x(0)=0 & y(0)=1
By using EFG transform
dy

G° {E} + 2G°{y} = G°{x}

dx
G° {E} —2G%{x} = G{y}
—(0) + (s(W)G{y} + 26°{y} = G°{x}

—(x(0)) + (is(w))G{x} = 2G°{x} = G“{y}
(is(w) +2)G{y} = G{x}

(is(u) —2)G{x} = G{y} =0
Gx} = (is(u) + 2)G{y} = -1 (3)
(is(uw) = 2) G{x} - G{y} =0 (4)

We solve equations (3) and (4),
G{x} — (is(w) +2)6{y} = (1)
(is(w) + 2)(is(w) — 2)G{x} — (is(w) + 2)G{y} =0

Solving these two equations simultaneously,
[1—Gs(w) +2)6°{x}] = (1)
1+ () + 96 {x} = (-1

-1
=G+

5

1
=15 Gaor e

V5
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By using inverse complex EFG transform we get,

1
x = — sinhV5
NG Y

From equation 4

64y} = [(isw) - 2)

— [ —is(u)

-1
G2+ 5>)]
2
((s(w)?+5) ((S(u))2+5)]

By using inverse EFG transform,

2
= coshV5t + — sinhV/5t
Y NS

It is the required solution.

. CONCLUSION

We used Complex EFG integral transform to solvefitls¢ order system of ordinary

differential equations successfully. Answers aiedi by using Complex EFG integral
transform are same as obtained byanother intagadform methods.
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