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Abstract: The differential equations with delta function are generally solved by adopting Laplace transform method.
The paper inquires the differential equations with delta function by Elzaki transform. The purpose of paper is to
prove the applicability of Elzaki transform to analyze differential equations with delta function.
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L INTRODUCTION 2.2 Inverse Elzaki Transform
Elzaki Transform approach has been applied The Inverse Elzaki Transform of some of the
in solving boundary value problems in most of the functions are given by

science and engineering disciplines [1, 2, 3,4, 5, 6 ]. o E—l{pn} 2 n=234.

It also comes out to be very effective tool to analyze , @2
differential equations with delta function [ 7, 8, 9, 10, e E! {p—} =@y

11, 12, 13]. The differential equations are generally 1-ap L
solved by adopting Laplace transform method or e E' {5 +22p2}: —sinay

convolution method of residue theorem method 14,
15, 16, 17, 18, 19, 20]. In this paper, we present a
new technique called Elzaki transform to analyze e E{ P’ }:isin hay
differential equations with delta function. 1 l‘sj p?’ a

{l—azp2
2.3 Elzaki Transform of Derivatives
The Elzaki Transform [1, 2, 3] of some of the

Derivatives of h(y) are given by

2
-1 P 1
e E =—cosa

{1+a2p2} a y

. } —)icos hay
11 BASIC DEFINITIONS
2.1 Elzaki Transform
If the function fA(y), y = 0 is having an
exponential order and is a piecewise continuous

' =1 -
function on any interval, then the Elzaki transform « EWG= p E{h(y)} = p h(0)

. . 1 _
of A(y) is given by - or E{f’'(y)} = =B(p) — p A(0),
B} =Fp) =p [ ¢ PAG)dy, R
, 0 o E{R"(} = h(p) - /(0) — ph’(0),
The Elzaki Transform [1, 2, 3] of some of the and so on
functions are given by '
o E{m}=nlp™* wheren=0,12,. II.  METHODOLOGY
o Ef{ew}=-"_, APPLICATION I:
T ()
o E{smay}=m, V + 4y = 516(t)
__ar® and y(0) =0,y'(0) =1
* Elcosay} = 1+a?p?’ Applying Elzaki Transform, we have
. ap3
o E{sinhay} =_——, )
apt E {y}+4E{y} =51p
e E{coshay} = Tty Or
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y(p) _ y () y () _
ypf —y(0) —py'(0) + 4y(p) = 51p 2 + 12—1D +36y(p) = 26p
Or Or
yp)  _ [ 1 12 ] _ 26p3
4 =52 —+—+36 =
D +4y(p) 14 p2+p+ y() T+p
Or Or
B 52p3 B 26p3
y(p) = T+ ap? y) = (1+ 6p)?
Hence Hence
52 3 26 3
y=E"1 —pz y=E"1 b
1+4p (1 + 6p)?
or or
y = 26sin2t y = 26te ¢
(B) D)
y+y=2156(t) j + 4by + 4b%y = 145(t)
and y(0) =0,y'(0) =1 and ,y(0) =0,y’'(0) =10
Applying Elzaki Transform, we have Applying Elzaki Transform, we have
E {y}+E{y}=21p E {J} + 4bE{y} + 4b*E{y} = 14p
Or Or
y() , y() y(p) , y(p)
o y(0) —py'(0) + > py(0) = 21p o y(0) —py'(0) + 4b > 4bpy(0)
Or +4b*y(p) = 14p
yp) ¥ 22p Or
p? p (@) (@) 2mpiy
Or 2 + 4b_p + 4b*y(p) = 14p + 10p
() 22p? Or
yp) = 1 4b
1+p 2] () —
—+—+4b =24
Hence p2 " p y(@) p
22p3 Or
= E_1
y {1 + p} y(p) = Lpg
or (1 + 2bp)?
L p® Hence
= 22E~ 3
Y 1+ p y = E—l i
or (1 + 2bp)?
pz Or
y =22E7'p? - g y = 24te™2bt
or P (E) ¥+ 8b%y + 16b*y = 56(t)
and ,y(0) =0,y'(0) =4
y=22(1-e) Applying Elzaki Transform, we have
J+ 12y + 36y = 218(t) s )Or 50)
and y(0) =0,y'(0) =5 ypf —y(0) — py'(0) + 8b % — 8b2py(0)
E {y} + 12E{y} + 36E{y} = 21p +16b*y(p) = 5p
Or Or
y y y () y() _
y;f) —(0) — py'(0) + 12y—;p) — 12py(0) o 8D =+ 160y (p) = Sp + 4p
+367(p) = 21p Or
Or [1 +8b2+16b4]‘( )=9
R E— yp)="5p
p? P
Or
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o 9p
y) = m
Hence o
7=
4 y = 9te~4b’t
(F)

79+ 3y =17458(t)
and y(0) =0,y'(0) = 13
Applying Elzaki Transform, we have

TE {y}+3E{y} =17p

Or
y(p) , y(p)
7 2 “7Y(0)—‘7P}’(0)*'3—?;——‘3PY(0)
=17p
Or
T§?+3%?=2%
Or
_ 24p®
y() 7+ 3p
Hence
—— 24p3
7+3p
or
p3
— -1
y = 24E {7 T 3p}
or
1 7 p?
— 1) _ 2 _ -
y_Z%'{#’ 3(7 + 3p)
or
_3/ t
y=81—e"'7")
(G)

9 + 4y = 496(t)
and y(0) =0,y'(0) =8
Applying Elzaki Transform, we have

9E {j}+4E{y} = 49p
Or
oZ® _ 9y,(0) — 9py’(0) + 47(p) = 49
e~ Py y(p) = 49
Or
yo)
9 D7 +4y(p) = 121p

Or

121p3

y() =m

Hence

j
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2
21 3p°
y=—"
6 1+§p2
or
121 2
y=——sin=t

6 3

Iv. CONCLUSION
In this paper, we have differential equations
with delta function by Elzaki Transform technique. It
may be finished that the technique is accomplished in
analyzing the differential equations with delta
function.
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