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Abstract

This study approaches some families of fractional integro-differential equations (FIDEs) using a simple fractional calculus
method, which leads to several appealing consequences, including the classical Frobenius method, which is generalized. The
method presented here is based mostly on certain general theorems on particular solutions of FIDEs using the Aboodh transform
and binomial series extension coefficients. We additionally demonstrate techniques to solve FIDEs.
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1. Introduction

Fractional calculus is a branch of mathematics which explores the theory and applications of non-
integer order of integrals and derivatives [4]. Fractional calculus has grown in importance and popularity
as a result of its reliable applications in a wide range of scientific and engineering sectors. These contribu-
tions to science and engineering are established on mathematics. Because of the developing applications,
there has been a lot of interest for creating transforms for solving FIDEs. Several widely established
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notions that are strongly associated to fractional calculus will also be encountered quite often. They in-
clude the gamma function (fn.), Beta fn., Error fn., Mittag-Leffler fn., and Mellin-Ross fn. [15]. Integral
transformations are considered one of the most essential mathematical approaches for solving differential
equations, partial differential equations, partial integro-differential equations, delay differential equations,
and population development. We also refer the reader to [5-7, 9-12] and the references cited therein for
the qualitative analysis of these equations. Aboodh transform [2] has been extracted from the classical
Fourier integral. Khalid Aboodh introduced the Aboodh transform in order to demonstrate the method
of solving several ordinary differential equations in the time domain because of its simplicity and mathe-
matical attributes. Fourier, Laplace, Mohand, and Elzaki transforms [1, 8, 13, 14] are the most commonly
used mathematical tools for solving differential equations. Aboodh transform and some of its basic fea-
tures are also utilized to solve differential equations. The Aboodh transform is more closely related to the
Laplace transform. In 2020, Aruldoss and Anusuya Devi [3] developed the concept of using the exten-
sion coefficients of binomial series and also the Aboodh transform of the fractional derivative to generate
explicit solutions to homogeneous fractional differential equations (see, for example, the papers [16, 17]).

In this investigation, we capitalise on the Aboodh transform of the fractional derivative and binomial
series extension coefficients to solve several FIDEs. Furthermore, we conceal several properties that have
relevance to our main topic.

2. Preliminaries

1. For the fn. h(t), the RL fractional integral of order w > 0 is defined as:

1 t
EhE) = s J (t— 0 Th(Q)dc.

2. Caputo fractional derivative of the fn. h(t) is defined by:

¢  hld(t .
F(ql—w) IO (t_x)w(—z)Hl dt, if q— l<w< q,

hla) (1), if w=qecN,
D{"h(t) =

where the Euler gamma fn. I'(.) is defined by
o) = | e letay (R(e)>0)
0
3. The Aboodh transform of a fn. h(t), t € (0, 00) is defined by

Ah)(r) = 1Joo h(t)e "dt (reC).

4. Mittag-Leffler fn. is defined by

g X
@
Ewole)=) ———— (owdecCRw)>0).
= TwX +9)
5. Simplest Wright fn. is defined by
plw, d; ) = Z m%l (v,w,d € C).

N=0
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6. The general Wright fn. {Aj(¢) is classified as ¢ € C, v1p,02q € C, and real wy,, dq € R (p =
1,...,i,9=1,...,j) by the series

X—0 H);q:1 o2 + g N)

= (s

2 [Th—; Tlorp + wpX)
(Uqu d)q)l,j (P) N Z

L
T

where @, 01p,02q €C,wp, g €R,p=1,2,...,iand q=1,2,...,j.
7. Binomial formula is defined as

A\ A AA-D(A-5+1)
<5> T AA—8)! 5! ’

where A and 6 are integers. Observe that 0! = 1. Then

(5) =1 () =t and -8 5 Weges 5 (A45-T) g

N=0 N=0

8. The n'" derivative of Aboodh transform of h(t) is

n—1
h()(0
ARM™ (0)](r) = MA(r) — r2_n(+2
k=0
9. Aboodh transform of h(t) = t* is
« Ma+1)
AR =~

10. The convolution integral of Aboodh transform is
Al(f=g)(t)] = rA[f(t)]Alg(t)].

Remark 2.1. The Aboodh transform of RL fractional integral operator of order w > 0 of the fn. h(t) is
given by

AJ@R()] = )

| =

d

Proof. RL fractional integral of the function h(t) can be written as

w _ L * o yw—1
J®h(x) = M) L (x—a) h(t)dt.

Applying Aboodh transform on both sides, we get

AR = A s [ - 9 Ihina| = rgn = 10 where glr) = AR =

0

1
I(w)

Remark 2.2. The Aboodh transform of Caputo fractional derivative of order w > 0 of the fn. h(t) is given
by

fn—1 (0)
o

A[D®h(t)] =

rTl—(,U

{r“A[h(t)] —m27(0) — 3 (0) —

form—1<w<mmeN.
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Proof. Applying Aboodh transform on the Caputo fractional derivative of h(t), we have

ADh(t)] = 1[:0 e "[D®h(t)]d(t)

e 1JOO e_rt 1 Jt
rJo rm—w) )y (t—T1)@—n+l

B 1 o0 OO Cn
rr(n—w)uoj ¢

1 (00 oo ,—r(u+T)
e h(“)(T)J £ ———dudrt
rr(n — (,U) Jo

o

1 (oo 00
- - h(n)(T)J fruefrﬂrunfwfldud,c
mn—w) Jo

eyt lqudr

e_rTF(n—w—l—i-l)

m—w—1+2 dr

MNn—uw)

(n) —r
" (T)e N rn—w—l—l

I
=

dt

1 0
= J h™(1)e dr

= [r“A[h(t)} —rm26(0) — 3 0) — - —

3. Solutions of the fractional integro-differential equations

0]

r

In this part, we can firmly claim that q(t) is enough to ensure that Aboodh transform A[g] proceeds

for some value of the parameter r.

Theorem 3.1. If 1 < v < 2and m,, m, € R, then the FIDE is

A (1) + maq (1) - maq(t) = J 9t 4,

o (r—t)°

with the initial condition q(0) = ly and q (0) = 1 its proposal is provided by

O<oxl,

S MR +vy+1) tlr-1)R+ry
t)=1 )Ry L T Ny,
9t ONZ_O;)( ) Ryt " T DR foy £
x© X ]“(x +‘Y+1) t(T—l)N+Ty+T—1
11 —1 N+vy N Y.
tm ONZ(WZ—O( ) W ly! 2 IMt—1)X+ Tty +1]
© X MNX+vy+1) (TR +1y+1
1 1 N4y X Y.
* 1;_0%( ) Xyt 0 ™M TS )R oty 1 2)

+ SinT[O‘E Jr(r—t)o_lf(t)dt Z Z(—l)xﬂLV_M

Nly!

t(T*l)NJrT‘YJrTfl

Mrt—1R+7ty+1
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Proof. Providing Aboodh transform on both sides, we get
Alg"™ ()] +muAlg (£)] +maAlg(t)] = ALf(t)],

where f(t) = B%dt,

Ala(v)— 3 ‘33(_0)} tm, [rA[q(t)J - ”'(ro)] FmaAlg(t) = ALf(1),

FALG()] — lor™ 2 — Lir" 2 + myrAlg(t)] — my lor ' + mL, Alg(t)] = A[f(t)],
AlgOI(rT +mor4+m,) = Lor" 2+ LrT 2 +m, lor 1 4+ A[f(t)],
LT LT my lor ! 4 ALF(t)]

Ala(t)] rT+myr+m, ’
Lo(r*=2 4+ m,r ! Lre—3 Alf(t
rr+m,r+m, rr4+m,r+m, rr+mr+m,
Now
1 _ r1
T +myr+mp ol +my +m2r*1
—1
(re=1 4 my) (1 + rff:;])
1 00 1 <
ol 4my NZ_O( Y (rT*1 —|—m1)
Ly CmNe
= = (rT_l +m1)x+1 (32)
- i (_mz)erx—T
- 1I—T\R+1
o (1+mqr )R+
00 e 00 B X Ty
— . N, —TtN—T - 1—Tt\vy
> (ST Y ety (YY)
=0 v=0
=3 ()Y (x ”) (g )y~ (Yo
N=0 v=0 Y
and o)
gt
A[ft]:AU dt}.
WA -
This is convolution integral
F(p) = rK(p)L(p).
Here K(p) is Aboodh transform of K(r) = r~° and
R _ T(=o+1) B K(p)
A[K(r)] =r ’ K(p) - W! L(p) - r(l — O_)ro.izrll
K(p)ro.r K(p)re.rm(o) r—oFIr(o)F(p)
= = - =~ 3.3
L(p) rN1—o)’ L) r1—o)r(o)’ L(p) mcosecrto (33)
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Substituting equations (3.2) and (3.3) in (3.1), we get

o (3.4)
+y Z Z(_l)xw (N +Y> m, X, V(10X —Ty—3

sin 7o ' —1gr — Ny (N+Y X (1—T)R—Ty—T+1
+ A”O(r—t)G a3 (¥ m, N, V(1 OR Ty T

N=0v=0

Thus, providing inverse Aboodh transform on (3.4), we get

S MR4+v+1) tlr-1)xR+ry
=1 ) > (¥

X=0y=0 Ryl mzy'r[(f—l)x +ty+1]
i E S e S e
+1 gog(—l)x+v_Wm1xm2V. F[(’:(j_ll)):it;l 3
e Lr“ —97(d g i(_l)m'wmlxmﬂ' r[ff_lfif j:;ﬂ |

This solution can be developed as Wright fn. as

2 (—myp) TN N+1,1
q(t) =1lo Z (‘“2;!151 <(TZ& Jr—: T)l) —mqtT ! >

— (—mp) XA (X +1,1) 1
+llZ X! 161 (X +1,T—1) —mit

0 (_mz)NtTN+T—1 (N—i—l,l) 1
+m110xZO N 1&1 (X + 7,7 —1) —myt

o1 o (_mZ)NtTR-l-T—l (N—i—l,l) 1
O(r—t) f(t)dtZ 181 (R 4+ Tr 1) —mt .

O
Example 3.2. The FIDE is

r
(3

q

)(t)+2q’(t)+3q(t)=J 90 4,

0(r— t)%
with the initial condition q(0) =1 and q,(O) = 0 its proposal is provided by

q(t) = i 3 (—1)N+Y,M2N3y' t)R+(3)y
N=0vy=0 Nly! r[(%)x+(%)y+l]
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o e 1 t DR+ G)v+()
+2 Z Z(_l)N—Q—Y ( +'Y'+ )2x3y 12 23 2 .
-5 N MR+ Gy +4]
r S NG T(X 1 t(l)x+éy+l
+dJ(r_t)2f(t)dtZZ( 1)N+y ( +'Y|+ )ngy : 2 23 2 '
dr Jo K—0y=0 xly r[(j)x+(§)Y+ Q]
Theorem 3.3. If 1 < v < 2and m, € R, then the FIDE is
r
(¢ t) = J 9 4, o 1 3.5
g (t) +maq(t) et 0<o<l (3.5)
with the initial condition q(0) = ly and q'(0) = 1y its proposal is provided by
. qf
() = LB (—mat™) + LtEa(—m,t7) + >0 - j (= 1) (At e (—mat?).  (36)
0
Proof. Providing Aboodh transform on both sides in (3.5), we get
Alg'™ (6)] +m,Alg(t)] = Alf(t)],
where f(t) = [, (rg_(:))cr dt,
0 "(o
FAl(e) - 50 - 5|+ m Al = Ale)],
FPALG(] — Lor™ 2 = Lr™ + m, Alq (V)] = A[f(1)],
Al(D] (7 +m,) = lor™ 2 + Lr™ > + A[f(t)],
Lor™ 2+ 1r" 3 + A[f(t)]
Alq(t)] =
[q(t)] GETR
Now,
1 1
rr+m, re(l1+T2)
_ e _ T —T\y—1 _ —7 —T —T)\2 _ T - —1\NX
= Trmy e = Amar )T = T mar T o (mar ) J=r"> (—m,r ¥,
X=0
Alg()] =1or™ 2™ ) (—mr DX+ LT Y (cmur N AR Y (—mar ),
=0 X=0 =0
Algt) =1p ) (—m)¥r ™ 241 Y (—m,)¥r ™3
*‘f”ﬂ r = (3.7)
n Sin O'A[J (r—t)cilf/(t)dt} Z (_ml)xrfofTJrl‘
T 0 X=0
Thus, providing inverse Aboodh transform on both sides in (3.7), we get
t) =1 — —— +1 — —r
=0 R=0
sinomt d (" = TRl
— | =t H)dt Y (—m,) N,
o o m <
. q
a(t) = o1 (—m,t%) + UtEra(—m,t7) + 20 = J (r— 1) (DA™ Er o (—m,tT). 0
0
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Example 3.4. The FIDE
") +q(t) =0, 1<t<2; 0<o<]1,

with the initial condition q(0) =1 and q’(0) = 1, has the following solution

S 0 th—O—l sinom d 0 tTN+T 1
N o—1
= — | (r—1) f(t e
NZ_O TX+1 Z: Tx+2)+ T er( Z: Mt +1)’
sino7t d _ _
q="Er1(—t") +tEo(—tT) + - er (r—1t)° 1f(t)dt.tT 1ET,T(—tT).
0

Proposition 3.5 ([4]). The integro-differential equation of a nearly simple harmonic vibration is

a0+ (0 = [ 5]

o (r—

with the initial condition q(0) = 1y and q'(0) = 14, proposed by

. d r
Sn;(m T JO (r—t)° (1) dt.t™ 1E, (—5%t7).

q(t) = LoEr1(—57t") + kytEen(—37tT) +

Proof. We accomplish this proof by inputting m, = 32 into the equation (3.6). O

Theorem 3.6. If 1 <t < 2and m,, m, € R, then the FIDE is

dt, O<o<1, (3.8)

0 (6) + mag*(0) +maa(t) = [ 20

with the initial condition q(0) = 1y and q/(O) =1y, its proposal is provided by

i i errVl“(b(—i—y—l—l)t'nl m,Y t(Z- T)NHV[ N 1t
=5 [(2—1)X +2y +1] Nly! O 2R +2y+1
sinom d (" t

— ) (t)dt
L“ ) (2—T)N+2v+1}

r
2 & (—DYT(R +y + 1)m, Xm, ¥ t2- 0N +2y—7+2
Z Z MR2—1)X+2y —1+3] X iy!

m, 1;t
2—T)R+2y—1+31

|:ml lo+

Proof. Providing Aboodh transfprm on both sides in (3.8), we get

"

Alg" ()] +m, Alg™ (1) + m,Alq(t)] = Af(t)],

where f(t) = [{ 2= t

2Alg(t)] - q(0) - ""f‘”] fm, [rTA[q(t)J - 90) SO 4 . Ala(t)] = Alf(t)

PAT(0] — Lo — 2+ myrAlg(t)]) — 350~ L mAla()] = Alf(1)

PAlg(t)] —lo—Lr P+ mrfAg(t)] —my lor™ 2 —m, Lir 2 +m, Alg(t)] = ALf(t)],
PALG(1)] +m rfAQ ()] + m,Alg()] = o+ Lir '+ my Lor™ 2 4+ m, LT3 + A[f(1)],

Lo+ Lr !t +myLor™2 + m, Lir73 + A[f(t)]

Alg(t)] = (P2 +m,rT+m,)

(3.9)
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Now,
1 _ (N~
P+mrt+my 2T 4my mpr T
r*"C
(r2=7+my) (1 + r;j‘g:;l)
r—T s mzrf’r NS
rZ—T + ml Z{ZO( ) (rZ—T + m1>
- (mp) RN
NZO (P77 +my )N H (3.10)
_ i (—my)Xr 22
" & rmr e
= Z (—mZ)xr*m*Z Z(_mlr’rfz)y (N +'Y>
N=0 v=0 Y
= Z(*mz)x Z (N +Y> (—m )yr(T—Z)N—ZY—Z
X—0 =\ Y
and r
g(t)
) Uo (r—t)° }
We know that,
] r
Lip) = SlnnnGrA[JO(rt)c_lf/(t)dt} (311)
Substituting equations (3.10) and (3.11) in (3.9), we get
A[q(t)] = 10 i i(_l)NJr‘Y <x "‘Y) m Z{m ‘yr(172)2{72y,2
N 1
N=0y=0
+m,lp Z Z(_l)x+v (x:z‘Y> mlxmzyr(sz)N*2V+T*4
N=0v=0
+1 Z Z(_l)x+v ( N Y) m, N, Yr(T2)R-2y-3 (312)
N=0v=0

o0 o0

N

tm, L Z Z(_l)xw ( ;;Y) m, X, Vr(T2)R-2y+1-5
N=0vy=0

. r e SINe )
n smmrAH' (r—t)‘f”f’(t)dt] Z Z(_l)my <N +Y> m, N, Yr(T-2R-2y—1
T 0 X—0v—0 X

Thus, providing inverse Aboodh transform on both sides in equation (3.12), we get

(t) =1, i i (_1)2{—0—1/]-*(& +'Y—|—1)mlxmzy +(2—T) X +2y
e M2 —71)R 42y +1] Xly!

o %0 (_1)N+yr(x +Y+1)mlxmzy 1 (2—T)N42y—1+2
Z Z M2—71)X 42y —1+ 3] Niy!
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+1 i i (=DM + v+ 1)m, ¥m, Y t(Z-T)IN+2y+
! M2 —1)X +2y +2] Ny

o X (— 1)N+yr(x +Y+1)m1xmzy 12— N +2y—1+3
L
tmal ) ) M2 —T)R +2y —t+4] Xly!

X
sin(der( Jo1e(y) dtZ x+yr (X 4y + 1)m; Xm, Y t(2-0)R+2y+1
d [(2—7T)X 42y +2] Niy! ’

Lt
2—1T)NX+2y+1

= o (—1)NHYI(R —|—v+1)ml m,Y t(2-TIN+2y
t) = 1
aw=2 ) M2 — 1R + 2y + 1 Xyl [°+

o—1
O e S, Vo

r
. Z (—1)FT(R 4y + Dm, ¥m, Y t2-OR+2y—7+2
Z Z M2—-1X+2y —1+3] Nly!

0
sincder t }

m, it
(2—T)NX+2y—1+3]

[mllo +

Example 3.7. The FIDE is

() + v3q2 (1) +3q(t) = J(: (rg_(tt)); dt,

with the initial conditions q(0) =1 and q’(0) = 0, then its proposal is provided by

t
2—T)R+2y+1

i i NHr (X +vy+1)(v/3)%3Y t(ZT)x”V[ 1d

=1
M2—1R +2y + 1 Ryl trar J(F_t) F f(t)at

N=0vy

=0
0o 00 N_H/F x+y+1)(\/§)t{3y t(Z—T)N+2y—T+2
Z:g (2—T)N+2y —71+3] Nly!

Proposition 3.8. If 1 < t < 2 and m, € R, then the FIDE is

q”(t) +m.q ™ (1) = JO (rg(tt))a

with the initial condition q(0) = 1y and q’(0) = 1, its proposal is provided by

dt, O<oxl,

m, X 2-1X

Lt i d ("
! Smom J(r—t)c_lf(t)dt

! = —
Z r TN + 1] [°+(2—T)x+1+ T dr), 2—T)R+1

1l i
+Zo —T)X —T1+3] [m 0+(2—T)N—T—|—3]

Proof. We accomplish this proof by inputting m; = 0 into the equation (3.8). O
Theorem 3.9. If 0 < t, 0 < 1and m, € R, then the FIDE is

() (4 _ :r g(t)
1 (1) — mq(t) L 2

dt, (3.13)

with the initial condition q(0) = ly and q (0) = 1y, its proposal is provided by

ema
smon @ J (r—t)° () dt.t™ 'Er o (bt7).

=1k t*
q(t) lO T,l(b )+ T dr 0
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Proof. Providing Aboodh transfprm on both sides in (3.13), we get

where f(t fo = t

rPALq(t)] — lor™ 2 — Lir" 3 —m,Alg(t)] = A[f(t)],
Alg(](r" —m,) = Lor™ 2+ 1ir" 3 + A[f(t)],
Lor™ 2+ 1r™ 3 + A[f(t)]

Alg(t)] =
a(t)] )
We know that,
1 0
_ I
(I’T—mz) =r N Z(mlr T) 7
K=0
Al =lor" 2™ Y (myr )N+ LT3t Y (m AT Y (mor O,
N=0 N=0 N=0
A[q(t)] — 10 Z(mz)xrfrx 2+11 Z (m )xrfnz 3
R0 r R (3.14)
+ Smmy/\” (r—t)“ilf/(t)dt} Z (m, )Ny TR
7T 0
N =0
Thus, providing inverse Aboodh transform on both sides in (3.14), we get
00 th 00 tTNJrl sinomr d [ o tTNJrT 1
_ NS NS a jo-1
9lt) =lo NZ_O(‘“Z) M 1) T4 NZ_O(““) Mxt2) | o ar L(r ft Z: MR+ 1)’
: r
q(t) = Lo (bt™) + 21 "”dJ (r— 1) (1) dt.t™ Eq < (btT).
! T dr 0
O

4. Conclusion

The Aboodh transform was implemented to solve some FIDEs in this article. The relationship between
the Aboodh transform and the Laplace transform is much deeper, and we are able to identify even more
Aboodh transform interactions through this connection. We presented a distinctive approach for solving
the FIDE applying the Aboodh transform and binomial series extension coefficients. We also concentrated
on some properties and examples.

References

[1] M. M. Abdelrahim Mahgoub, The New Integral Transform Mohand Transform, Adv. Theor. Appl. Math., 12 (2017),
113-120. 1

[2] K.S. Aboodh, The New Integral transform ”Aboodh transform, Glob. J. Pure Appl. Math., 9 (2013), 35-43. 1

[3] R. Aruldoss, R. A. Devi, Aboodh Transform for Solving Fractional Differential Equations, Glob. J. Pure Appl. Math., 16
(2020), 145-153. 1

[4] M. Caputo, Elasticita e dissipazione, Elasticity and anelastic dissipation, Zanichelli Publisher, Bologna, (1969). 1, 3.5


https://www.ripublication.com/atam17/atamv12n2_07.pdf
https://www.ripublication.com/atam17/atamv12n2_07.pdf
https://www.academia.edu/download/39916169/%D8%A7%D9%84%D8%AA%D8%A7%D9%86%D9%8A%D8%A9.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=2005&sciodt=0%2C5&cites=280823267770032131&scipsc=&q=Aboodh+Transform+for+Solving+Fractional+Differential+Equations&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=2005&sciodt=0%2C5&cites=280823267770032131&scipsc=&q=Aboodh+Transform+for+Solving+Fractional+Differential+Equations&btnG=
https://books.google.ca/books/about/Elasticit%C3%A0_e_dissipazione.html?id=-tcwHAAACAAJ&redir_esc=y

P. Raghavendran, et al., ]. Math. Computer Sci., 32 (2024), 229-240 240

(10]
(11]
(12]
(13]
(14]

(15]
(16]

(17]

M. Bohner, T. Li, Kamenev-type criteria for nonlinear damped dynamic equations, Sci. China Math., 58 (2015), 1445-1452.
1

K.-S. Chiu, T. Li, Oscillatory and periodic solutions of differential equations with piecewise constant generalized mixed
arguments, Math. Nachr., 292 (2019), 2153-2164.

J. Dzurina, S. R. Grace, I. Jadlovska, T. Li, Oscillation criteria for second-order Emden-Fowler delay differential equations
with a sublinear neutral term, Math. Nachr., 293 (2020), 910-922. 1

A. Kashuri, A. Fundo, R. Liko, New Integral transform for solving some fractional differential equations, Int. J. Pure
Appl. Math., 103 (2015), 675-682. 1

T. Li, N. Pintus, G. Viglialoro, Properties of solutions to porous medium problems with different sources and boundary
conditions, Z. Angew. Math. Phys., 70 (2019), 18 pages. 1

T. Li, Y. V. Rogovchenko, Oscillation criteria for second-order superlinear Emden-Fowler neutral differential equation,
Monatsh. Math., 184 (2017), 489-500.

T. Li, Y. V. Rogovchenko, On the asymptotic behavior of solutions to a class of third-order nonlinear neutral differential
equations, Appl. Math. Lett., 105 (2020), 7 pages.

T. Li, G. Viglialoro, Boundedness for a nonlocal reaction chemotaxis model even in the attraction-dominated regime, Dif-
ferential Integral Equations, 34 (2021), 315-336. 1

S.-D. Lin, C.-H. Lu, Laplace transform for solving some families of fractional differential equations and its applications,
Adpv. Difference Equ., 2013 (2013), 1-9. 1

E. A. E. Mohamed, Elzaki transformation for Linear Fractional Differential Equations, J. Comput. Theor. Nanosci., 12
(2015), 2303-2305. 1

L. Podlubny, Fractional differential equations, Academic Press, San Diego, (1999). 1

E. S. Silva, D. M. Moreira, M. A. Moret, Conformable Laplace transform of fractional differential equations Axioms, 7
(2018), 1-12. 1

J. Zhang, A Sumudu based algorithm for solving differential equations, Comput. Sci. J. Moldova, 15 (2007), 303-313. 1


https://doi.org/10.1007/s11425-015-4974-8
https://doi.org/10.1002/mana.201800053
https://doi.org/10.1002/mana.201800053
https://doi.org/10.1002/mana.201800196
https://doi.org/10.1002/mana.201800196
https://www.researchgate.net/profile/Artion-Kashuri/publication/283806681_New_integral_transform_for_solving_some_fractional_differential_equations/links/58f907b70f7e9ba3ba4c6088/New-integral-transform-for-solving-some-fractional-differential-equations.pdf
https://www.researchgate.net/profile/Artion-Kashuri/publication/283806681_New_integral_transform_for_solving_some_fractional_differential_equations/links/58f907b70f7e9ba3ba4c6088/New-integral-transform-for-solving-some-fractional-differential-equations.pdf
https://doi.org/10.1007/s00033-019-1130-2
https://doi.org/10.1007/s00033-019-1130-2
https://doi.org/10.1007/s00605-017-1039-9
https://doi.org/10.1007/s00605-017-1039-9
https://doi.org/10.1016/j.aml.2020.106293
https://doi.org/10.1016/j.aml.2020.106293
https://projecteuclid.org/journalArticle/Download?urlid=die%2Fdie034-0506-315
https://projecteuclid.org/journalArticle/Download?urlid=die%2Fdie034-0506-315
https://doi.org/10.1186/1687-1847-2013-137
https://doi.org/10.1186/1687-1847-2013-137
https://doi.org/10.1166/jctn.2015.4221
https://doi.org/10.1166/jctn.2015.4221
https://scholar.google.com/scholar_lookup?title=Mathematics+in+Science+and+Engineering&author=Podlubny,+I.&publication_year=1999
https://doi.org/10.3390/axioms7030055
https://doi.org/10.3390/axioms7030055
https://ibn.idsi.md/vizualizare_articol/2441

	Introduction
	Preliminaries
	Solutions of the fractional integro-differential equations
	Conclusion

