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Abstract: Through their applications in many domains, integral transformations have demonstrated their
importance in mathematics for decades. Mathematicians have found that double integral transforms may
provide unexpected characteristics and enable new applications after extensive research on integral
transforms. It analyzes 29 double integral transformations and their applicability to fundamental functions.
These transformations help solve partial differential equations in physics, engineering, medicine, and
mechanics. Our evaluation uses 29 references to illustrate their real-world relevance
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I. INTRODUCTION

Since Laplace integral transformation, integral transformations have been extensively studied because they can solve
differential equations in their ordinary and partial forms. However, not all integral transformations can handle all partial
differential equation applications. Due to the importance of partial differential equations in various applications, further
integral transforms were investigated to find a variation on the existence of transformations that can handle partial integral
transform applications. Additional integral transformations were needed to study partial differential equations in various
applications. This project sought to provide a transformation framework for all partial integral transform applications.
This theory suggested double integral transformation. The double integral transformations combine current integral
transforms to create new integral transformations with additional characteristics and treat partial differential equations
differently. The inverse of double integral transforms requires less algebraic operations, proving its suitability for certain
applications.

This study will provide current double integral transformations and their applications to fundamental and often used
functions as a reference for these deliberate integral transformations.

DOUBLE SUMUDU INTEGRAL TRANSFORMATION
Jean M. and Nyimvua S. proposed double Sumudu integral transformation (2007). Double integral transformation for
two-variable function (x, y) as:

1 r° r® v, x
S{fCey)) = Fs,r) = — f f e £, y)dxdy.

x,y > 0.
The double Sumudu integral transformation for some basic functions are:
S,{k} = k, k is an aribtrary constant.
S,{x™y"} = m!n!s™r", where n,m € N.
1

S,{e®* by} = A= a(i= br),where a,beR

i as + br
Sa(sTax +by)} = Ay a ¥ perey”
1 —absr
(14 a?s2)(1 + b2r2)’
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DOUBLE LAPLACE INTEGRAL TRANSFORMATION

Debnath L. developed double Laplace integral transformation (2016). The double integral transformation for the two-
variable function (x, y) is defined as:

L{f (0 y)} = F(s,7) = f f e~ (x, ) dxdy,
0 0

x,y > 0.

The double Laplace integral transformation for some fundamental functions are:
min!

L,{x™y"} = ey where m, neN.
L,{e®*by} = m where a, bER.
L{et@+bn} = % where a, bER.
L,{sifax + by)} = G2t Zj)-;rlzl DL wherebeR
Ly{cos(ax + by)} = % where a, bER.
as+br

L,{si nlgax + by)} = ) where a, beR.

(r2-b2)(s?-a

rs+ab
m where a, bER.

Ly{cosHax + by)} =

DOUBLE NATURAL INTEGRAL TRANSFORMATION
In (2017) Kilicman A. and Omran M. introduced the double natural integral transformation. This double integral
transformation is defined as:

Ny {f (o y)} = F(ros,u,v) = f ) f " =R f(ux, v y)dxdy,
0 0

x,y>0
The double natural integral transformation for some basic functions are:

N,y{k} = % - k is an arbitrary constant.

Ny{x™y"} = % where n, meN.

N,{e®*+b¥} = m where a, bER.

Nofotereo) = St o e,

N,{si fax + by)} = % a, beR.

Ny{cos(ax + by)} = % a, bER.

Ny{si nliax + by)} = % a, beR.
(sr + abuv)

Ny{cosKax + by)} = abeR

(s + a?u?)(r? + b?v?)’

DOUBLE ABOODH INTEGRAL TRANSFORMATION
In (2017) K.S. Aboodh et al. introduced the double Alooodh integral transformation. This double integral transformation
is defined as:

1 [oe]
A1) = [ e ™f G y)dxdy = F(sim)
0
where x,y > 0.
The double Aboodh integral transformation for some basic functions are:
A,{k} = #, where k is an arbitrary constant.
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m!n!

Az{xmyr} = W,m,n € N.
1
(s2—as)(r2—br)’

ab
sr(s?+ a?)(r2 + b2)’
1
(s2+a?>)(r?+ b2’
Ay{si nlax + by)} = Sr(s2 = ail)?(rz — bz),a,b ER
s?r2(1 + absr)
(2 =a)@? b))

Ay{e®*tby} = a,b eR.

A,{sifax + by)} = abeR

Ay{cos(ax + by)} = a,beR

Ay{cosHax + by)} = b eR

DOUBLE KAMAL INTEGRAL TRANSFORMATION
In (2019) Sonawane S.M. and Kiwne S.B. introduced the double Kamal integral transformation. This double integral
transformation is defined as:

Kl o) = Fs.m) = st ) [ ® e f(sx,ry)dxdy,

x,y>0andr,s € R
The double Kamal integral transformation for some fundamental functions are:
K{x™y"} = m!n! s™*1r"*1 m,n € N.

K,{e®*by} = all where a, b € R.
z (1 —as)(1 — br)? '

Kolsi + by = sr(as + br) bER
Astiax + b)) = ey a v parey P ER

K + hy)t = sr(1 — absr) beR
Aeosax + b} = Ty gy ey P ER

) sras + br)
K>{si nlfax + by)} = A= a2s)(1 = bzrz)'a'b € R.
1—ab
K,{cosHax + by)} = st — abs) b eR.

(1—azs?)(1 - b2r2)’©

DOUBLE ELZAKI INTEGRAL TRANSFORMATION
In (2020) Jadhav S. et al. introduced the double Elzaki integral transformation. This double integral transformation is
defined as:

B =Fen=s [ [ e pcyxay,

x,y > 0.
The double Elzaki transformation for some basic functions are:
E,{k} = ks?r? where k is an arbitrary constant.

Copyright to IJARSCT DOI: 10.48175/568 867

www.ijarsct.co.in

/7 1ssN )
¢ 2581-9429 |2
G\ IJARSCT /3



(l IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology |

A\
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal F1Ep 0O%
ISSN: 2581-9429 Volume 5, Issue 1, October 2025 Impact Factor: 7.53

E,{x™y"} = m!n! s"2r"2 n,m € N.

ax+byy _ (rs)®
E,{e by}_(l—as)(l—br)z'a'bER'
Ey(si fax + by)} = — ) @S HEY) R

A +azs)d 10277’ %
(rs)?(1 — absr)
E,{cos(ax + by)} = A+ assD(+ bzrz)'a'b € R.
—r%s?(as + br)
(1—a2s2)(1 - b2r2)’ ®
r2s2(1 + ars)
E){cosKax + by)} = W,a,b € R

E,{si nljax + by)} = b eR

DOUBLE SHEHU INTEGRAL TRANSFORMATION
In (2020) Alfaqgeih S. and Misirli E. generalized the concept of Shehu integral transformation to the double Shehu integral
transformation. This double integral transformation is defined as:

i) = Fem @ = [ [ e P)reyaray,
0 0
x,y > 0.
The double Shehu integral transformation for some basic functions are:

k .
H,{k} = Z2 where k is a constant.
2 ST

Hy{x™y™"} = m!n! (%)mﬂ . (E)nﬂ ,n,me€ N.

r

ax+byy — uv
H,{e } (S_au)(r_bv),a,b € R.
lax+by)) — wv(rs+abvv)+iuv(asu+brv) 2 _
Hz{e } Zraut) (2 +b207) ,a,b eR,I 1.
. uv(bsv+aru)
Hy{si ffax + by)} = m,a,b € R.
__ uv(rs+abuv)
HZ{COS(G,X + by)} = W,a,b eER

uv _ uv ]
(s—aw)(r-bv)  (s+aw)(r+bv)l’

Hz{sin]ﬁax+by)}=§[ a,beR

uv " uv
(w-aw)(r-h) = (s+av)(r+bw)l’

Hz{cosl(ax+by)}=%[ abev

DOUBLE MAHGOUB TRANSFORMATION
In (2020) Patil D.P. introduced the double Mahgoub integral transformation. This double integral transformation is
defined by:

My{f (6, )} = F(s,7) = sr f f e~ (x, y)dxdy
0 0

where x, y > 0.
The double Mahgoub integral transformation for some elementary functions are:
M>{k} = k, where k is a constant.

In!
My{x™My"} = %,n,m eEN

Mz{eax+by} = )’a'b €ER

sr
(s—a)(r-b

My{si fax + by)} = o0

a?+s2)(b2+12)

,a,b ER
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M b o beR
2{cos(ax + by)} = @i VD E
. abrs
M,{si nljax + by)} = m,a,b ER
2
M,{cosHKax + by)} = () a,beR

NEW GENERAL DOUBLE INTEGRAL TRANSFORMATION
In (2021) Hossein Jafari et al. introduced the new general double integral transformation. This double integral
transformation is defined as:

TGy = FGs) =)0 | ) | " @@ O (3, y)dxdy

%y >0,p(s),q() #0
The new general double integral transformation for some fundamental functions are:

(1) T,{k} = kp)a(r) Jk is a constant number.

e(S)P(r)
o mintp(s)q(r)
LY = e ™ EN
Tz{eax+by} — p(s)q(r) ) a,b €R

COEDIGED)
| T @) + be®Ip()q )
Tats i ax + bV} = o + ) WP + 57
[0 — ablpE)ar)
TG + @) + b5~
| () + be®Ip()q ()
Tats i nlax + by)} = o oF — a2y @2 € K
[p()(r) + ablp(s)a(r)
o - -b P VR

beR

beR

T,{cos(ax + by)} =

T,{cosKax + by)} =

DOUBLE ARA INTEGRAL TRANSFORMATION
In (2022) Rania S. introduced the double ARA integral transformation. This double integral transformation is defined as:

GoAf )} = Fsir) =7 ) | " e (3, y)dxdy,

x,y > 0alsos,r > 0.

The double ARA integral transformation for some fundamental functions are:
Mnl
G, {xmy"} = T ,n,m € N.

G,{e®+V} = L,a,b € R.
(s —a)(r—b)
Gz{ei(ax+by)} = m,a,b ER,i2=-1
G{si fax + by)} = (sszzszb);‘:i)bz)'a'b ER.
G{cos(ax + by)} = (szr-:(:;)(_rg?bZ) ,a,b € R.
G,{si nliax + by)} = (SZTSZZ;;:(?bZ),a,b ER
G,{cosKax + by)} = (SZng;gli)bz)'a'b ER
Copyright to IJARSCT DOI: 10.48175/568 869
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DOUBLE EMAD-FALIH INTEGRAL TRANSFORMATION
In (2022) Emad A. Kuffi and Saed M. Turq introduced the double Emad-Falih integral transformation. This double
integral transformation is defined by:

E{fay)}=f(sr) = ;f J- e~(*x%) £ y)dxdy
0 0

x,y,5,7>0
The double Emad-Falih integral transform for some elementary important functions are:
m!n!
Ez{xmy”} = W, where n,m € N.
1
E,{e®™**PV} = h ,b ER
.{e } sr(sz—a)(rz—b)’w ere a
. 1
E. {eilax+by))} — ,a,b € Rand 2 = —1.
Z{e } sr(s?2 —ia)(r2—th @ andt
Eyfsi ax + by)} = —— 25 = beR
2{s T lax +by)} = sr(s*+a?)(r* + bz)'a'
E fhyy=—ST —ab beR
2{cos(ax +by)} = sr(s* + a?)(r* + b?)’ @ ’
) bs? + ar?
E){si nlax + by)} = (st = a) (i = bz),a,b ER
s?r? +ab

Ez{cosl(ax+by)}=n a,b €eR

(s* —a®)(r* = b?)’

DOUBLE SEE INTEGRAL TRANSFORMATION
In (2022) Emad A. Kuffi and Eman A. Mansour introduced the double SEE integral transformation. This double integral
transformation is defined as:

1

S0} = o

neZxy>0.
The double SEE integral transformation for some elementary functions are:

f f e~ X f(x, y)dxdy = F(s, ),
0 0

So{k} = (ST)LTH-I where k is a constant.

mm m!m!
S,{xMy™} = W,where n,m € N.
S,{e®*hy} = m where a and b are constants.
as — br
S,{si ffax + by)} = ,a,b € R.
(sr)"(s? +a?)(r? + b?)
s—ab
S,{cos(ax + by)} = ,a,b € R.
(rs)"(s? + a?)(r? + b?)
ar + bs
S,{si nlfax + by)} = ,a,b € R.
(rs)"(s? + a?)(r? — b?)
srab
S,{cosHax + by)} = a,b €R

rs)"(s% — )% — b?)’

DOUBLE GENERAL INTEGRAL TRANSFORMATION
In (2022) Patil D. P. et al. introduced the double general integral transformation. This double integral transformation is
defined as:
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T{f (x,y)} = F(s) = p1(s)p2(s) f e~ (MO ONF (x, y)dxdy,
0

P1(5),p2(s) # 0,q:1(s), q2(s) > 0, and x,y > 0.
The double general transformation for some basic functions are:

T,{x™y"} = %, where n,m € N.

Ta{e® ™) = (q1(£1—(3?;z(2)—b)’a’b €R.

T,{e!(@+b")} = —(ql(sf_lt(zsz(z)_ib),a,b € R,and i = —1.

Tp{si ax + by)} = g[(ql(sfifji?jfii)_ib) N (%(s)pii(z?;z(Z)Hb)] »where a,b € Rand i = —1. GpNpRALIZED

_1 p1(s)P2(s) p1(8)P2(s) 2 — _
Lcos(ax +by)} =3 [(ql(s)—ia)(qz(s)—iw + (qi(s)+ia)(qz(s)+b>] »where a,b € R,i% = —1.

. _1 p1(8)P2(s) _ p1(8)P2(s) 2
Listnkax +by)} = |0 "0 @e B (ql(s)+a)(qz(s)+b)] »wherea,b € R, i = —1

_1 p1(S)p2(s) p1(S)p2(s)
To{cos Hax +by)} =5 [(ql(s)—a)(qz(s>—b) + (ql(s>+a>(qz<s)+b)] > where a,b € R

DOUBLE INTEGRAL TRANSFORMATION
In (2022) Darle M.S. et al. introduced a generalized double Rangaig integral transformation. This double integral
transformation is defined as:

1 0 0
r]z{f(x, y)} = F(S, y) = Smrnf f ep(s)x+Q(T)Yf(x’ y)dxdy
1 1 1 1
wherm,n € N'/1—1< S <Z’E< r <E,and/‘11,/12,1p1,zp2 eER

The double generalized Rangaig integral transformation for some elementary functions are:

amym) 1 ( (—D)™"m!In! ) eN
X = ,m,n .
YT\ @I g

{e*+by} = ! ( ! )abEanEN
2 s \(p(s) + @)(q(m) + by) ' @7 = EE

( —aq(r) — bp(s)
st \[p(s)]* + a?)([q(s)]* + b?)
( p(s)q(r) +ab
s \([p(s)]* — a*)([q(M)]* — b?)

n.{cos(ax + by)} = ),a,bE]R,n,mEN.

n.{cosax + by)} = ),a,bE]R,n,mEN.

DOUBLE KUSHARE INTEGRAL TRANSFORMATION
In (2022) Patil D.P. et al. introduce the double Kushare transformation. This double integral transformation is defined as:

Ky {f (6, 3)} = F(s, 1)) = s7 f ) f " e £, y)dxdy,
0 0

x,y>0and§ € Z
The double Kushare transformation for some functions are:
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m!n!
m,,ny —
Kotx™y™} = S8 D-D8(mrn-1 T E N.
K{ ax+by} ST beER
e = ,a,b € R.
2 (s8 —a)(r — b)
. sr
Ky{ei (@b} = ,a,b € R,i? =—1.
o J —ia)(r5 — ib)
. 1 ST sr "
K, {sifax + by)} = — - ,a,b € R, i*=-1.

2il(s® —ia)(r® —ib) (s%+ ia)(r5 +ib)

a,b € Ri? = —1.

1
Kz{cos(ax +by)} =< [(55 i) —ib) T (5 + la)(r‘S lb)]

. 1 S ST
K,{si nlfax + by)} _E[(s a)(r5—b)_(s5+a)(r5+b) ,a,b €R.
Ky{cosHax + by)} = > [(s a)(r5 b) 5+ a)(r n b)] a,b R

DOUBLE LAPLACE -ARA INTEGRAL TRANSFORMATION
In (2022) Sedeeg A.K. et al. introduced the double Laplace-ARA integral transformation. This double integral
transformation is defined for the function (x, y) by:

LG o =Fsn =r [ [ e fydady,

The double Laplace-ARA integral transformation for some functions are:

In!
LG, {x™ "}—ﬂ h €N
2 y _sm+1r"'w ere n,m .

LGz{ea“by}; a,beR
(s—a)(r-b)""
i _ r(sb +ra)
LG,{si ffax + by)} = 2+ a)(? + bz),a,b € R.
r(rs — ab)
LG,{Cos(ax + by)} = G2+ a2 + bz),a,b € R
i _ r(sb +ra)
LG,{si nljax + by)} = 2= a2 = bz),a,b € R.
+ab
LG,{cosKax + by)} = r(ss + ab) ,a,b €R.

(s? —a®)(r? = b?)

DOUBLE ARA-SUMUDU INTEGRAL TRANSFORMATION
In (2022) Qazza A. et al. introduced the double ARA-Sumudu integral transformation. This double integral transformation
is defined as:

6S:f ()} = F(s,r) =~ f f =43 £ (x, y)dxdy

s,r,x,y > 0.
The double ARA-Sumudu transformation for some functions are:
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m!rtn!
GS,{x™y"} = o ,m,n €N
GR{e™ W)= — g heR
2 (s—a)(1—br)" "
is

t(ax+by)l — 2 —
GR,{e } (s_ia)(erri),a,b € Rand i 1.

) s(a + bsr)
GR,{si fax + by)} = @+ D2 + 1),a,b €R

s(s —abr)

GR,{cos(ax + by)} = @+ s (b2 + 1),a,b ER

) _ s(a + bsr)
GR,{si nljax + by)} = @ = s (b2 = 1),a,b ER.

s(s +abr

GR,{cosHax + by)} = ( ) ,a,b € R.

(@ —s?)(b?r? — 1)

DOUBLE LAPLACE-SUMUDU INTEGRAL TRANSFORMATION
In (2022) Ahmed S. Aet al. introduced the Laplace-Sumudu integral transformation. This double integral transformation
is defined as:

L[ ~(s42)
LS;{f(x,»)}=F(s,7) = ;f e ) dxdy, where x,y > 0.
0
The double Laplace-Sumudu integral transformation for some functions are:

minlr™

LS, {x™y"} = 5 m,m € N.

LS,{e®+by} = (S_a)me,a,b eR.

LS, (/@) = — s a,b R, i = ~1
LS,{si ax + by)} = #ﬁb%,a,b € R.
LS,{cos(ax + by)} = %,a,b € R.
LS,{si nlfax + by)} = #bls_rbzrz),a,b € R.
LS,{CosHax + by)} = 5 o—abr a,beR

s2-a?)(1-b?r2)’

DOUBLE FARMABLE INTEGRAL TRANSFORMATION
In (2022) Ghazal B. et al. introduced the double farmable integral transformation. This double integral transformation is
defined as:

Ra{f ()} = F(r,s,v,u) = =& f f ") (x, y)dxdy.
0 0

x,y>0
The double farmable transformation for some functions are:
R,{k} = k, where k is an arbitrary constant.
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U\ T\
R,{x™y"} = m!n! (—) (—) ,m,n € N.
S v
+b ST
R,{e™*?V} = a,b € R

(s —au)(v — br)’
Rz{el(a"”’”} _ sv(sv — abur) + Lsv(srb + uv
(s2 + a?u?)(v? + b?r?)

sv(srb +uva)

(s? + a?u?)(v? + b?r?)’
sv(sv — abur)

(s? + a?u?)(v? + b?r2)’

) sv(srb +uva)

Ry{si nlfax + by)} = (52 = a2u)(v? = bzrz)'a'b € R.
sv(sv + abur)

(SZ — aZuZ)(UZ — b2r2) ’

,a,b € R, and i? = —1.

Ry{si {ax + by)} = a,b eR

R {cos(ax + by)} = a,beR

R,{cosHKax + by)} = a,beR

DOUBLE LAPLACE-ABOODH INTEGRAL TRANSFORMATION

In (2022) Hunaiber M. and AL-Aati A. introduced the double Laplace-Aboodh integral transformation. This double

integral transformation defined as:

1 [ee) [ee)
LA =R = [ [ e ydxay,

x,y > 0.
The double Laplace-Aboodh (LA:) integral transformation for some basic functions are:

LA,{k} = S%, where k is a constant.

m!n!

LA, {x™y"} = W,n,m EN.
LA,{e®**Py} = ! ab€eR

z (s —a)(r2 —bb)’ " '

(sr —ab) + (bs + ar)
t(ax+by)) —

LA,{e } T T P ER
Layfs i ax +by)} = ot beR

2{s i ax +by)} = (s2+a®)(3 + bzr)'a'

sr—ab

LA,{cos(ax + by)} = G2+ a0 + bzr)'a'b € R
LA b)) = bs + ar bER

2{si nflax + by)} = GZ = a)(r? = bzr)'a' € R

sr+ab

LA,{cosHKax + by)} = ,a,b €R.

(s2 —a?)(r3 —b?r)

DOUBLE SUMUDU-KAMAL TRANSFORMATION

In (2022) Hunaiber M. and AL-Aati A. introduced the double Sumudu-Kamal integral transformation. This double

integral transformation is defined as:

10 ° _x
skl =P =1 [ [ e Brcoyaray,

x,y > 0.
The double Sumudu-Kamal integral transformation for some basic functions are:
S K{c} = c s where c is a constant.
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SK,{x™y"} = m!n!s™r"*1 where n,m € N.

r
Sk,{e® PV} = A== br)'a'b €R.
) r(as + br)
SK,{si fax + by)} = At a2+ bzrz)'a'b € R.
r — absr?
SK,{cos(ax + by)} = A+ a0+ b2r2)'a'b € R.
] r(asbr)
SK,{si nliax + by)} = 1= aZs)(1 = b2r2)'a'b € R
T + absr?
SK,{cosKax + by)} = abeR

(1 — a2s?)(1 — b2s?)’

DOUBLE COMPLEX SEE INTEGRAL TRANSFORMATION
In (2023) Eman A. Mansour et al. introduced the double complex SEE integral transformation. This complex double
integral transformation is defined as:

1

S;{f(x, y)} = T(S, T) = (S‘r‘)nf J- e_i(Sx+Ty)f(x’ y)dxdy
0 0

where s and r are complex parameters, i? = —1,n € Z, and x, ¥ > 0,1 m(s) < 0, and I m(r) < 0. The double complex
SEE transformation for some basic functions are:

Si{k} = (Sr_)%, k is a constant.

1
Szc{xy} = (ST‘)n+2

2.2y _ _ ~4
Sé:{x y }_ (Sr)n+3'

SS{e by} = L[ abosr 4 arths) ],a,b €Randi€R

(sT)™ L(ab-rs)2(ar+bs)2  (ab-71s)%+(ar+bs)?
Sers + Y = i(ar + bs)
Z{Sl I(ax y)} - (Sr)n(rz _ bz)(sz _ az)z
—(ar +b
Ss{cos(ax + by)} = (ar + bs)
G2 —a G = b)
[ +b
S5{si nlfax + by)} = War + bs)
(sr)™(r? + b?)(s?2 + a?)?
(ab — sr)

Ss{cosHax + by)} =

(sr)™(r? + b?)(s? + a?)?

DOUBLE COMPLEX SADIK INTEGRAL TRANSFORMATION
In (2023) Turq Saed M. and Emad A. Kuffi introduced the complex double Sadik integral transformation. This double
complex integral transformation is defined as:

1 @ @ a a
DU} = ) = o5 f f e~ £ 1) dxdy.

Where s, r are complex parameters, @ is any nonzero number and f is any real number and I m(s%) < 0,1 m(r%) < 0.
Complex double Sadik integral transformation for some fundamental functions are:

D¢{k} = (Sn_)—sw, k is a constant.
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(_l)m+n+2m! nl
c m,,n\ —
De{x™y"} = sma+(a+B)yna+(a+p)’
1 [(a+is*) -(b+ir%)

n,m € N.

cf,ax+byy —
D {e } (ST)B (SZa + az)(rZa T bz),a,b € R.
i -1
cf,i(ax+by))l —
D {e } (sr)ﬁ(s“ — )@ —b)
* + bs®
DE(si aax + by)) =i )
(s7)P (52 = a?)(r2 = b?)
—_ [e 4 + b
D¢{cos(ax + by)} = (s“r® + ab)
(sT)P(s?% — a?)(r?® — b?)?
*+ bs®
D{si nljax + by)} =i ar s ] .\
(sr)B(r2a + b2)(s2% + a?)
ab — s%r«

D¢{cosHax + by)} =

(sr)P(r2® + b2)(s2% + a?)

DOUBLE GUPTA INTEGRAL TRANSFORMATION
In (2022) Gupta R. introduced the double Gupta integral transformation. This double integral transformation is defined

as:

1 [ee) [oe]
Rl o)} = 6Gm) = s [ [ e y)axay

where x,y > 0
DOUBLE ARA-FORMABLE TRANSFORMATION
In (2023) Rania S. and Mustafa M.M. introduced the double ARA-Formable integral transformation. This double integral
transformation is defined as:

GR{f(x,y)} = %J-w J-w x"‘le_(str%)f(x,y)dxdy =F(s,7,u).
o Jo

x,y > 0.
The double ARA-Farmable transformation for some fundamental functions are:
GR,{k} = Izl;l—(_?,Re(s) > 0,k is a constant, n > —1.
S

GR,{xyP} = 20 F(rl:;lil;(_a:m),,n >—-1,b> -1

ax+byy — rsT(n) r
GR,{e } (S_a)n(r_ub),s >a,-> b.

. _ rs(n) _ rsI'(n) .
GRy{sirax +by)} = 2i(s—ia)"(r—tub) 2t(s+ia)"(r+iub)"'Where tec

_ rsI'(n) rsT'(n)

GRZ{C os(ax + by)} - 2i(s—ia)"(r—tub) = 2i(s+ia)™(r+iub)?

. _ rsT(n) _ rsT'(n)
GRZ{SI n]@ax + by)} T 2(s—a)(r-ub)  2(s+a)(r+ub)?

rsT'(n) rsI'(n)

GR,{cosHax + by)} = 2(s — a)*(r —ub) = 2(s + a)"(r + ub).

DOUBLE SEJI INTEGRAL TRANSFORMATION
In (2023) Jinan A. Jassim et al. introduced the double SEJI integral transformation. This double integral transformation
is defined as:

T @) = FEI) =popa) [ [ eTlooms o, yyaxdy

Provided that the integral exists for some ®(s), @(r) and x, y > 0.

Copyright to IJARSCT DOI: 10.48175/568

.. . [/ issn
www.ijarsct.co.in | 25810429 ;

876




(l’ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology \

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 0%

ISSN: 2581-9429 Volume 5, Issue 1, October 2025 Impact Factor: 7.53
I[(@1(s)) <0, Im(D(s)) < 0.

The double SEJI integral transformation for some elementary functions are:

T5{k} = ZkpaP2) \here k is a constant.

$1()92(1) °
cf ax+byy — p1(s)p2 (1) . .
T S @ R )@ + iy @O0 ) Whel
Tzc{ei(ax+by)} _ _pl(s)pZ(r) a,b €R.

(¢1(s) = @) (¢2(r) = b)
T {si ax + by)} = _[l;i g?j (_r)a[f)(l[)[ﬁ)()r; Zafz(zr))] ,a,b €Randi € R.
o1 EORIBEBO ]y
T5{si nliax + by)} = 2[128;2 S:)a[f)d()ai)(:;]zqf E:Z))] ,a,b € Randi € R.
TECcos a0} = [ T ey D €

(=D D[r(n + D]*pi(s)p2 (1)

e = weort
e M=)+ DROm + Dy ()P ()
Ty = (31 ()11, (T mn >0

DOUBLE COMPLEX EE INTEGRAL TRANSFORMATION
In (2023) Ahmad Issa and Emad A. Kuffi introduced the double EE integral transformation. This double complex
transformation is defined by:

DELF ()} = F(s,7) = f f 16"V (x, ) dxdy,
0 0

wheren € Z, x, y >0, i € C. Im(s") <0, Im(rn) <O0.

The double complex EE transformation for some basic functions are:
c —k

Dgp{k} =

c Dym) — p'm!
Dgs{xPy™} (is)(p+1n(ir) (D™’

¢ fpax+byy — (a+is™)(b+1r™)
DEE{e } (a2+s21)(b2+47r2Mn).
c i(ax+by)) — -t
Dés{e }= oo o
i(bs™+ar™)

where k a constant n € Z.

ne€zZmp>0.

Dg{s 1 fax + by)} = o5 anipey
Dgg{cos(ax + by)} = %
Dgg{si nlfax + by)} = %
Dig{cosHax + by)} = #ﬁjiﬂn)-'

DOUBLE ZZ INTEGRAL TRANSFORMATION
In (2022), Rehab Ali Shaban et al. introduced the double ZZ integral transformation. This double integral transform in
defined as:

patoe == 2 [ [ g e & axay
0 0

Where 6, w, p and y are complex parameters.
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The double ZZ Transform for some basic functions are:
Bo{k} = k, k is a constant.
0p
ﬁ {eax+by} — -
’ (6 — aw)(p — by)
WA\ (Y b

a,,by — — - =
Bxy"y = atbi(3) (p) Ja,b=0123,..

Op(8p — abyw)
(6% + b2w?)(p? + b2y2)?

0p(ady + a)?)
(0% + a?w?)(p? + b?y?)?
. Op(ayb + apw)
B2{sinliax + by)} = 07 — 2 (p? — b2y2)

0p(6p + abyw)
Bo{cosHax + by)} = (0% — a2w?)(p? — b2y2)

B.{Cos(ax + by)} =

B2{siax + by)} =

DOUBLE COMPLEX ZZ INTEGRAL TRANSFORMATION
In (2024), Rehab Ali et al. introduced the complex double ZZ integral transformation. This complex double integral
transform is defined as:

6 ®re _i(8xsP
pitoey =g 2 [ [ o ye @ Py

Where 6, w, p and y are complex parameters, and every | m(%) <0and]l m(s) <0
The complex double ZZ transform for some elementary functions are:
Bs{k} = —ik, k is a constant.
B (e} = Op(awby — 6p) ; Op(6by — awp) .
(abyw — 6p)? + (6by — awp)?  (abyw — 0p)? + (0by — awp)?

B{x*yP} = al b! (% i)a (g i)b ,a,b=0,1,2,....
—0p(6p + awby)

(02 — aZwZ)(pZ — b2y2).

i6p(2bOy + 2awp)
(67— 2?0?)(p? = b7y
Op(abwy — 6

Bs{cosax + by)} = @7+ EEWZ)(sz +ﬁ;)2y2)2 .
i6p(byb + apw)

(07 + aZw?)(p? + b2y2)?’

Bs{cos(ax + by)} =

Bz{siax + by)} =

Bi{s i nlfax + by)} =

I1. CONCLUSION
This study found that double integral transforms cannot be constructed without a single integral transform, either the
same transform repeated to generate its own double or two separated integral transforms combined to generate a new
integral transform. There are no visible distinctions between single and double integral transforms, hence doubles are not
preferable than singles. The double integral transformation may handle particular applications with fewer algebraic
operations than the single integral transformation.
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