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Abstract; Integral transforms are the most useful techniques
of the mathematics which are used to finding the solution of heat
transfer problems, mixing problems, electrical networks, bending
of beams, signal processing problems, which generally appearsin
the various disciplines of engineering and sciences. In this
research paper, connections between Aboodh transform and
some effective integral transforms (Laplace transform, Kamal
transform, Elzaki transform, Sumudu transform, Mahgoub
transform, Mohand transform and Sawi transform) are discussed
and integral transforms of some typical functions are given in
table form in application section to signify the fruitfulness of
connections between Aboodh transform and some effective
mention integral transforms.
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I INTRODUCTION

In recent years, integral transforms have become an essential
working tool of every applied scientist and engineers.
Integral transforms have been used in obtaining the solution
to problems governed by ordinary and partia differential
equations and special types of integral equations. The basic
am of the integra transforms is to transform a given
problem into one that is easier to solve. The most common
use of integral transforms is finding the solution of initia
value problems. However, there are many other situations
for which the integral transforms are also useful, such asin
the evaluation of certain integrals and in the solution of
certain differential equations, partia differential equations
and integral equations. Aggarwal and Chaudhary [1] studied
Mohand and Laplace transforms comparatively and solved
system of differential equations using these transforms.
Recently many researchers [2-6, 8] applied integral
transforms namely Kamal transform, Elzaki transform,
Sumudu transform, Mahgoub transform, Mohand transform
and Aboodh transform for finding the value of improper
integrals whose integrand contains error function.
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Mahgoub [7] defined a new integral transform “Sawi
transform” in his paper. Singh and Aggarwal [9] used Sawi
transform and solved the problems of growth and decay.
Aggarwal and Gupta [10] defined the dualities between
Mohand transform and some useful integral transforms.
Aggarwal and Gupta[11] gave the duality relations between
some useful integral transforms and Sawi transform.
Chauhan et a. [12] discussed the dualities between Laplace-
Carson transform and some useful integral transforms.
Recently Aggarwal et al. [13] established dudlities relations
between Elzaki transform and some useful integral
transforms. Aggarwal et a. [14] gave the application of
Laplace transform for solving population growth and decay
problems.

The main object of this research paper is to define the
connections between Aboodh transform and some effective
integral transforms (Laplace transform, Kamal transform,
Elzaki transform, Sumudu transform, Mahgoub transform,
Mohand transform and Sawi transform).

I. LAPLACE TRANSFORM
The Laplace transform of the function Z(y),y = 0is given
by [1, 14]
LEZW} = [, Z()eVdy = B(e) (1)

1. KAMAL TRANSFORM
Kamal transform of the function Z(y), y = 0 isgiven by [2]

KEZW)} = [T Z()e*dy = C(e), @
0<ki<e<k,

V. ELZAKI TRANSFORM
Elzaki transform of the function Z(y), y = 0 isgiven by [3]

E(ZW)} = € [ Z(n)e"edy = D(e), €)
0<ki<e<k,

V. SUMUDU TRANSFORM

Sumudu transform of the function Z(y), y = 0 is given by
(4]
SZW)} = [, Z(ey)e¥dy = F(e), )
0<k;<e<k,

VI. MAHGOUB TRANSFORM

Mahgoub (Laplace-Carson) transform of the function
Z(y),y = 0 isgiven by [5]
MAZWN} =€ [," Z()e Y dy = G(e), (5)
0<k,<e<k,

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation


https://www.openaccess.nl/en/open-publications
mailto:rcrenuchaudhary@gmail.com
mailto:gdeep.sharma@gmail.com
mailto:sudhanshu30187@gmail.com
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.A4262.119119&domain=www.ijitee.org

Connections between Aboodh Transform and Some Effective I ntegral Transforms

VII. MOHAND TRANSFORM

Mohand transform of the function Z(y),y = 0 is given by
(1, 6]
M{Z()} = € [ Z(y)e~¥dy = H(e), (6)
0<k;<e<k,

VIII. SAWI TRANSFORM

Sawi transform of the function Z(y),y = 0 is given by [7,
9
o v
UMY =3[ Z)eedy = I(e), )
0<k;<e<k,

IX. ABOODH TRANSFORM

Aboodh transform of the function Z(y),y = 0 is given by
(8]
AZW} =<, Z0eVdy =] (e), (8)
0<k,<e<k,

X. CONNECTIONSBETWEEN ABOODH
TRANSFORM AND SOME EFFECTIVE
INTEGRAL TRANSFORMS

In this section, connections between Aboodh transform and
some effective integral transforms (Laplace transform,
Kama transform, Elzaki transform, Sumudu transform,
Mahgoub transform, Mohand transform and Sawi transform)
are given.

A. Connection between Aboodh — Laplace transforms
If A{Z(y)} = J(e) and L{Z(y)} = B(e) then

J(€) ==B(e) ©)

and B(e) = €/(¢) (20
Proof: From (8),
1 fee)
& =1 2meray
0
Now, using (1) in above Equation, we obtain
1
J(e) = _B(e).
To drive (10), we use (1)
B = [ 20eray
1 oo 0
=>B(e)=¢€ [E Jo Z(y)e'fydy] (11)

It isimmediately concluded using (8) in (11),

B(e) = €/ (e).
B. Connection between Aboodh — Kamal transforms
If A{Z(y)} =J(e) and K{Z(y)} = C(¢) then

JEe=:c(3) (12)
and C(e) =2/ (2) (13)
Proof: Using (8) follows

J@© =] Z(e ¥y
Now, using (2) in above equation, we obtain

1 /1
J©=2¢(3)
To drive (13), we use (2)
c@=[ ztetay
0

(14)

1 * 4
= C(e) = E[EJ Z(y)e edy]
0
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It isimmediately concluded using (8) in above equation,
1 /1
c@=2(c)
C. Connection between Aboodh — Elzaki transforms
If A{Z(y)} = J(e) and E{Z(y)} = D(e€) then

J©=n()
and D(e) = (%)
Proof: It isimmediately concluded from (8)
1 (o)
J@ = [ zeray
0

€
Now, using (3) in above Equation, we have

1
j@=0().
To drive (16), we use (3)
D@ =¢| zedy
0
It isimmediately concluded using (8) in above equation,
1
p@=J(Z)-
D. Connection between Aboodh — Sumudu transforms
If A{Z(y)} = J(e)and S{Z(y)} = F(¢) then
J©=5%F ()
and F(e) = %) (1)

€
Proof: From (8), we have

1 [ee]
J(e) = gf Z(y)e Vdy
0

Putey =u=dy= d?u in above equation, we have

1(* du

Je =zf0 i(z)e‘”?
=J(e) = eizfo Z (g) e %du

Now, using (4) in above equation, we have
10 = ¢ )

Todrive (18), we use (4)
F(e) = JOOZ(E}/)e‘de
0

Putey =u=dy= d?u in above equation, we have

(15
(16)

(oo}

(17)
(18)

du

F(e) =f Z(u)e_%?
0

= F(e) = %JOOZ(u)e_%du

1 * o u
= F(e) = = [ef Z(u)e_?du]

0
It isimmediately concluded using (8) in above equation,

1 /1

PO =2(0)

E. Connection between Aboodh — Mahgoub transforms
If A{Z(Vl)} =J(e) and M.{Z(y)} = G(e) then
J(€) =56 (e)
and G(e) = €?J(e)
Proof: From (8), we have

1 [oe]
&= 2meray

(19)
(20)
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1
=)@ =5 [e | zme-fydy]
0
Now, using (5) in above equation, we have

1
J(e) = E—ZG(E)-
To drive (20), we use (5)

G(e) = EfmZ(y)e‘eydy

[oe]

0
1 (o)
G(e) =€ [Ef Z(y)e‘eydy]
0
It isimmediately concluded using (8) in above equation,
G(e) = €%](e).

F. Connection between Aboodh — Mohand transforms
If A{Z(y)} = J(e) and M{Z(y)} = H(e) then
J(€) = S H(e) (21)
and H(e) = €3] (e) (22)
Proof: From (8), we have

[ee)

1
J(e) = gf Z(y)e vdy
0

1 [oe]
=J(e) = g[ezf Z()/)e‘fydy]
0
Now, using (6) in above equation, we have

1
J(€) = —=H(e) .
To drive (22), we use (6)

H(e) = ezf Z(y)e rdy
0

= H(e) = €3 lf Z(y)e d
e), Y Y

It isimmediately concluded using (8) in above equation,

H(e) = €3] (e).
G. Connection between Aboodh — Sawi transforms
If A{Z(y)} = J(e) and S*{Z(y)} = I(€) then

JE©=%1() (23)
and 1(e) = = (2) (24)
Proof: Using (8) follows

1 fee)
& =1 2meray
0

[ee)

1 [oe]
= s =5 [ 2mea|
0
Now, using (7) in above equation, we obtain
1 /1
1©=51(7)
To drive (24), we use (7)
1 r® ¥
1©==[ 2meta
€= Jo

1 Y
= 1I(e) = 6—3[ef Z(y)e edy]
0
Now, using (8) in above equation, we obtain
1 /1
10 =51(3):

XI. APPLICATIONS

[ee)]
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between Aboodh transform and some effective integral

transforms.
Table-l: Sometypical functionswith their Laplace
transform
SN. Z(y) A{Z()}=J(e) L{Z(y)} = B(e)
1. 1 1 1
€? €
2. y 1 1
&3 €2
3. y? 2! 21
et &3
4. Yy, n! n!
neN €n+2 En+1
5. Yy, r'n+1) '(n+1)
n>— en+2 en+1
6. ew 1 1
e(e —a) (e—a)
7. sinay a a
e(e? + a?) (€2 +a?)
8. cosay 1 €
(€2 +a?) (€2 +a?)
9. sinhay a a
€(e? —a?) (€2 —a?)
10. coshay 1 €
(e2—a?) (€2 —a?)

Table-ll: Sometyp

ical functionswith their Kamal

This section contains seven tables from Table-l to Table-
VII. These tables give the Laplace transform, Kamal
transform, Elzaki transform, Sumudu transform, Mahgoub
transform, Mohand transform and Sawi transform of some
typical functions with the help of mention connections
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transform
SN. Z(y) A{Z(y)} =](e) K{Z(y)} = C(e)
1 1 1 €
e?
2. y 1 €2
&3
3. y? 2! 213
et
4. yn, n! n! En+1
neN en+2
5. r F(n+1) ['(n+ 1)e™*?
n>-1 en+2
6 I T
ele—a) (1-ae)
7. sinay e ae?
e(e? +a?) (1 + a2ed)
8. cosay 1 €
(€2 + a?) (1 + a?e?)
9. sinhay e ae?
e(e? —a?) (1-azed)
10. coshay 1 €
(€2 — a?) (1—a%e?)
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Table111: Sometypical functionswith their Elzaki

transform Table-V: Sometypical functionswith their M ahgoub
SN. Z() AZM=J© E{Z()} = D(© (Laplace— Carson) transform
A AlZ =
SN. ) fZny=J@© MAZG)} = G(e)
1. 1 l €2 -
2
€ L 1 = 1
2. 1 €3
! = 1 1
2 Y & €
3. 2 2! 1et
4 -4 2 2! 2!
€ 2
3. 4 & 2
4, yL,n €N n! n!ent?
n+2 n! n!
¢ 4, vimen envz en
5. yhn>-—1 F(n+1) I(n+ 1)e™*?
Tenz "> 'n+1) I'n+1)
5. yon ent2 en
6. e 1 €2
m_ 1 €
e(e—a) (1—ae) ay -
6. ¢ e(e —a) (e—a)
7. sinay a ae’ - -
e(e? + a?) 11 a2e2) ; - -
(1 + a?e?) 7 sinay e(ez + a?) (€2 + a?)
8. cosay 1 €? 1 €?
(€2 +a?) (1 + a%e?) 8. cosay (€ + a?) (€% + a?)
9. sinhay a ae? a ae
2 _ g2 T 5 o5~ i —_— —_
e(e? —a?) (1—aze?) . sinhay =D @ a7
10. coshay 1 €? 1 €2
(€2 —a?) (1—a2e?) 10. coshay (e? —a?) (62 —a?)

Table-lIV: Sometypical functionswith their Sumudu

transform
SN. Z(y) AZ}Y=J(e) S{Zwn}=F(e)
1. 1 1 1
€2
2. y 1 €
&3
3. v 2! 20
et
4. y“n €N n! nlem®
€n+2
5. Y I'(n+1) Ir(n+1)e"
n>-1 en+2
6. e® 1 1
ele—a) (1—-ae)
7. sinay a ae__
e(e? +a?) (1+ a?e?)
8. cosay 1 1
(€? +a?) (1+ a%e?)
9. sinhay a ae
e(e? —a?) (1 —a?%e?)
10. coshay 1 1
(e2 —a?) (1 —a?%e?)
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Table-VI: Sometypical functionswith their Mohand

transform
SN. Z(y) Az} =J© M{Z(y)} = H(e)
1
1. 1 = €
1
2. 14 = 1
2! 2!
3. 2 - =
4 €* €
n n! n!
4. yLneN v o
5 yin > —1 'n+1) 'n+1)
€n+2 En—l
2
6. L e
ele—a) (e—a)
7 . a ae?
. sinay e+ ad) CETD)
8 ! €
' cosay (€2 + a?) (€2 +a?)
] a
9. sinhay e —ad)
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1 €3

10. cos hay m m

Table-VII: Sometypical functionswith their Sawi
transform

SN. Z(y) Az} =] Sz} =1(e)
1 1 1 1
€? €
2. y 1 1
€3
3 V2 2! 20e
€t
4. y“n€eN n! nlen !
6n+2
5. yhn>—1 Fn+1) [(n+ 1)e™?
6n+2
6. ew 1 1
e(e —a) €(1—ae)
7. sinay a a
e(e?2 +a?) (1+ a%e?)
8. cosay 1 1
(€2 +a?) €(1+ aZe?)
9. sinhay a a
e(e? —a?) (1 —a?e?)
10. coshay 1 1
(e2—a?) €(1—a?%e?)
XII. CONCLUSIONS

In this research paper, authors successfully discussed the
connections between Aboodh transform and some effective
integral transforms (Laplace transform, Kamal transform,
Elzaki transform, Sumudu transform, Mahgoub transform,
Mohand transform and Sawi transform). Integral transforms
of some typica functions are given in table form in
application section to signify the fruitfulness of connections
between Aboodh transform and some effective mention
integral transforms. Results of this research paper show that
strong connections exist between Aboodh transform and
mention effective integral transforms. In modern era, many
typical problems of future such as neutron flow, residential
segregation, mechanical vibrations and growth of tumor can
be easily handle by applying suitable integral transforms.

REFERENCES

1. Aggarwal, S. and Chaudhary, R., A comparative study of Mohand
and Laplace transforms, Journa of Emerging Technologies and
Innovative Research, Val. 6, No. 2, Feb. 2019, pp. 230-240.

2. Aggarwal, S. and Singh, G.P., Kamal transform of error function,
Journal of Applied Science and Computations, Vol. 6, No. 5, May
2019, pp. 2223-2235.

3. Aggarwal, S, Gupta, A.R. and Kumar, A., Elzaki transform of
error function, Global Journal of Engineering Science and
Researches, Val. 6, No. 5, May 2019, pp. 412-422.

4. Aggarwal, S. and Sharma, S.D., Sumudu transform of error
function, Journal of Applied Science and Computations, Vol. 6,
No. 6, June 2019, pp. 1222-1231.

Retrieval Number: A4262119119/2019©BEIESP
DOI: 10.35940/ijitee.A4262.119119
Journal Website: www.ijitee.org

1469

International Journal of Innovative Technology and Exploring Engineering (1JI TEE)
I SSN: 2278-3075 (Online), Volume-9 I ssue-1, November 2019

5. Aggawal, S, Gupta, A.R., Sharma, S.D., Chauhan, R. and
Sharma, N., Mahgoub transform (Laplace-Carson transform) of
error function, International Journal of Latest Technology in
Engineering, Management & Applied Science, Vol. 8, No. 4,
April 2019, pp. 92-98.

6. Aggawa, S., Gupta, A.R. and Kumar, D., Mohand transform of
error function, International Journal of Research in Advent
Technology, Vol. 7, No. 5, May 2019, pp. 224-231.

7. Mahgoub, Mohand M. Abdelrahim, The new integral transform
"Sawi Transform", Advances in Theoreticd and Applied
Mathematics, Vol. 14, No. 1, 2019, pp. 81-87.

8. Aggawal, S. and Singh, G.P., Aboodh transform of error
function, Universal Review, Vol.10, No. 6, June 2019, pp. 137-
150.

9. Singh, G.P. and Aggarwal, S., Sawi transform for population
growth and decay problems, International Journal of Latest
Technology in Engineering, Management & Applied Science,
Val. 8, No. 8, August 2019, pp. 157-162.

10. Aggarwal, S. and Gupta, A.R., Dualities between Mohand
transform and some useful integral transforms, International
Journal of Recent Technology and Engineering, Vol.8, No. 3,
September 2019, pp. 843-847.

11. Aggarwal, S. and Gupta, A.R., Dualities between some useful
integral transforms and Sawi transform, International Journal of
Recent Technology and Engineering, Vol.8, No. 3, September
2019, pp. 5978-5982.

12. Chauhan, R., Kumar, N. and Aggarwal, S., Dualities between
Laplace-Carson transform and some useful integral transforms,
International Journal of Innovative Technology and Exploring
Engineering, Vol.8, No. 12, October 2019, pp. 1654-1659.

13. Aggarwal, S., Bhatnagar, K. and Dua, A., Dualities between
Elzaki transform and some useful integral transforms,
International Journal of Innovative Technology and Exploring
Engineering, Vol.8, No. 12, October 2019, pp. 4312-4318.

14. Aggarwal, S., Gupta, A.R., Singh, D.P., Asthana, N. and Kumar,
N., Application of Laplace transform for solving population
growth and decay problems, International Journal of Latest
Technology in Engineering, Management & Applied Science,
Vol. 7, No. 9, September 2018, pp. 141-145.

AUTHORSPROFILE

Dr. Renu Chaudhary is working as Assistant

Professor in the Department of Mathematics at I.T.S.

Engineering College, Greater Noida. She has more

than 13 years of teaching experience various

I Engineering Colleges affiliated to A.KT.U. She has

published many research papers in reputed journals.

She has also participated in various workshops. Her

fields of interest include Integral Transform Methods and Operation
Research.

Swarg Deep Sharma is working as Assistant

Professor in the Department of Mathematics at Nand

Lal Singh College Jaitpur Daudpur Constituent of Jai
’ > Prakash University Chhapra, Bihar. He has aso
: //1 | qualified CSIR NET examination (June-2007) in
2 Mathematical Sciences. He has published many
research papers in National and International Journals. His fields of
interest include Integral Transform Methods and Integral Equations.

Dr. Nigam Kumar has received his Ph.D. degree
from C.C.S. University, Meerut in 2016. He is
working as an Assistant Professor in G.L. Bajg
Institute of Technology & Management, Greater
Noida since 2013 as a responsible faculty member
in the Depatment of Applied Science &
Humanities in Mthematics. He has published many
research papers in National and International Journals. His fields of
interest include Topological Spaces, Integral Transform Methods and
Integral Equations.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication



https://www.openaccess.nl/en/open-publications

Connections between Aboodh Transform and Some Effective I ntegral Transforms

Dr. Sudhanshu Aggarwal has received his Ph.D.
Q degree from C.C.S. University, Meerut in 2019. He

- has aso qualified CSIR NET examination (June-
2010, June-2012, June-2013, June-2014 and June-
2015) in Mathematical Sciences. He is working as
an Assistant Professor in Nationa P.G. College
Barhalganj, Gorakhpur. He is equipped with an
extraordinary caliber and appreciable academic potency. His fields of
interest include Integral Transform Methods, Differential and Partia
Differential Equations, Integral Equations, Vibration of Plates, Theory
of Elasticity and Number Theory. He has published many research
papersin national and international journals.

Retrieval Number: A4262119119/2019©BEIESP
DOI: 10.35940/ijitee.A4262.119119
Journal Website: www.ijitee.org

1470

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



