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Abstract

This research applies the Iman integral transform as a novel mathematical tool to solve certain
systems of weakly singular Volterra integral equations. The authors present the theoretical
framework of the transform, including its definitions and fundamental properties such as
linearity, differentiation, convolution theorem, and the inverse transform. A set of illustrative
examples is then provided, demonstrating how the Iman transform can be employed to simplify
and solve these systems, with all solutions verified by substitution into the original equations.
The findings confirm that the Iman integral transform is a powerful and effective method for
obtaining accurate solutions to this class of equations, suggesting its potential for broader
applications in problems involving integral and differential equations.

Journal of Libyan Academy Bani Walid Page 237



mailto:ahnadali761@gmail.com

Journal of Libyan Academy Bani Walid 2025

Keywords: Iman transform, weakly singular integral equations, systems of weakly singular
integral equations.

dadda 1

& Aaga dpualy ) il 5alS ) Cum (Ungala ] ol 8 AN 3 siall 8 Alalll ady gl carg
ot Gy T3 Cmd a8 Al llpialy ) ¥se 3 8kal) Jilasll (e panll s 5 Anllas
Jems Tl sea I Lebisad OMA (e el g Al coYolaall s dulialinl) eoYoleall Japusss
48 e 5 Buaa AalalSS O sad (pfialll el W38 3 paAY) A3V b Ll Leae Jalatll
Y alaall L8 Ae gt Jilie Ja 8 O gaill oda Coaalis 38 5 chadatia 4 ol 5 Adlide ity e
[1—c¥alaall o3 dala 5 edloaliil) el oY abaall 5 Lol co¥abaall 5 i jall dolialisl
12].

Al Cald 385 ¢ KD 4y ) o8 JalSi (e il LSl g gl 3,88 djsstc,s%@sajs
317 i) sl 3 amny Can 3 o8 oLl eyl Jasad o ohais 153 50 (o sl (la
SN 54 sh s DY Jiedd g pmall dypualy Hl) 0l sail) diSa M) dge 5 ddlza) Jy sail) 1 22y
) iy Yol (e Ailine £l pe Jalailly pran A je Gailads jaal Cua da g
il

il 3 el ) dagall daly Hl) z3laill (e JBie V) Adgeaa 3K | 5 68 i alra 225
VIl LY dallaa s i) all al shall Aadad g A€ aebiall Aakai¥y) Al 50 Jie daigl) 5 £l il
Jpanll3eliS ST 5yl yghai oo xinl Laa ¢ofinlall Laat Jiay Lela Jrad Aalil) ginla
oda (o o ghaia Jal Lol (lay) gt kel Caad) 1aa 3l Ui (e 288 Jgls e
Gl ) OYlae g el 55 (S 8 Al ) 3118 allad s Al il s e ccaYalaal

i (5 Hal

P e KT |
Glashia any dal ALl Glal Jhgad Gadad Al )2 g8 Sl 138 (e (st Hll a3l ()
JDlie Y Adpia LS | il 68 Alalae
A paalia g cildy 25 2
[3-1] el Slay) Ji523 1.3
(l)r = {d)(T) 3.“! 611 52 > 0' |¢(T)| < u exp(—vzr)}

O Kar 61, 0, OF 5 ¢ Lgiia Liida Tase 058 o ang il ‘Fkﬂd‘g@(r)ﬁ\dgiﬁ
CObete ) Oletie LSy

Al Zplalssll Aabaalls o yay 5 T(L) Sl ad e S e o g

QI[P (1)] = ¢(v) = vi [ ¢(@e™dr, 20,6, <v <6,

Journal of Libyan Academy Bani Walid Page 238




2025
ARSI Gl G gaT 2l 53 4223 2.3
[3-17 (Aalsill clay) Jagal Ahadl) dpalil) 1.2.3
K I[Py (D] = P1(v), 1[P2(T)] = P, (v) SN
3)I[e191(7) + 02$2(T)] = 011 (V) + 0, P, (V).
Apolidl cul 6 o, 0, Sus
[3-1] dpdtadl cliidiall alsil) clag) 1985 2.2.3
KB I[p(T)] = P(v) =S N
I [%’)] =v2 0(v) - = &(0). @) (1)
)1 [EE2] = v2 o (v) - 9(0) = 5 &'(0)(2)
©)1 [E22] = vr o (v) - 2228 (- M) ©*(0).(3)
[1] (el lag) s 938 ALY An j0a 3.2.3
M I[p(D)] = W), I[6(1)] = O(v) il 13
(DI (7) * 6(0)] = v 2(V)O).

*
s

®)p(0) * 0(x) = [, $(E)O(t — E)dé.
[1] ruaSall alsil) ot 15832.3

Cims 5 W(V) Al el LIS Gl oS omnt (1) b < I[3(D)] = W(v) IS 1
(@) = T PW)] D Gle sl e,

[17 A% Aaddiacall J) gl Gand LalSil) lay) Jugad 1580

No Y(7) MYy@)] =¥ (v)
1
1 1 -
‘V4
2 T i
'V6
I
3 Tk, keN k!

y2(k+2)

Journal of Libyan Academy Bani Walid Page 239




Journal of Libyan Academy Bani Walid 2025

1
! e vt — qv?
_ a
5 sin(ar) 20" + a?)
1
6 cos(ar) W+ o)
a
7 sinh(ar) vt — a?)
1
8 cosh(ar) v —a?)

[13] <l 4

AN JMNie Y Adpmaca AN Y alaall da glaia Jaaa 1 gY) Uil

&-1)2 (E-1)2

(
J P =t -—g (4€+3)+IE< " (1) + — 11/’(T)>dr
(1)

P& =¢ - (&) exqee - 27)+ff( (1) - 1t/J(T)>dT

¢-12 (¢-1)2
L Of gl 1 dal
1o} =2W), I[Y(E)]=¥W)
JMG@MJ\M\UAM;\P\_} (1)@;@\@@3@\@;@&\ULM\LLF@@

u\
(v13 - 31/12\/—)613(1/) —2v2n W) =4lv — 72m — 12v¥/rm
N (1+2) v - 2 (L) o) = L - 2D | 100

ol 223 (2) fu)m\giu Oitalaall Ja aey

4

B)e(W) =—

O 233 (3) (& Osllall el el gl Ja s 33l

P =&Y =¢°
A0 JDie ) dgmn LA Y alaall A sl Ja aa 2 8 (Jal)

3!
’ l-P(v) = VT

Journal of Libyan Academy Bani Walid Page 240




Journal of Libyan Academy Bani Walid 2025

(¢<f)=1+3s—if§<952+6f+1o>+f§( — (1) +— g/)(f))df
20 (E-1)3 (E-1)3

ilp(f) =1+ 3¢2 +:—0§§(27§2 — 728 —20) + fj(

: l(2q>(r)—z/)(r)))dr
(§-1)3

®o

ol Gl sl

1@} = o), Y] ="P()
O 2 J) AN Gams o) jals ¢ (4) Lashiall i Guilibeall e JLalSE eyl Jy sad (Gaaday

((1 —@)cb(v) = zi?w(v) =t 12@ - 3F(2§2) - 3@

)5 ( v3 v3 v3 v3 V3
2 2 2 2 2
(1 + —F(i)> Y(v) -2 ii) o) = izl. + % +6 F(238) —6 1-‘(232) - F(136)
V3 V3 v v v3 vs vs

Of 225 (5) G shaiall L Laa cpilalaall s 22y

1 3 1 6

(6)¢(V)=VT+F ,LP(V)=F+F

O 233 (6) (& Osillall el el gl Jy s 2l

P =1+35P(E) =1+3¢?

AU I W Ay 4LalSl iV alaall 4 shaie Ja 2 3B JGal)

8 6 1
pE) =E+82— 2 &5 (13055 + 18285 — 210¢ + 273) A ICENCR PR
6552 o\t T e

1
5

Y(E) = § — &% — 22 &5 (5565 + 665 — 1408 + 154) + fj( °0 4 "’“L) dr
924 ¢-v5  (E-0s
)7 (
o Gl :dal)
1P} = dW), Y] ="P()
OF a JI Y Giany o) als o ¢ (7) Aashaiall (8 cpilalaall e Lol o) Jasad Gaualay

Journal of Libyan Academy Bani Walid Page 241




Journal of Libyan Academy Bani Walid 2025

( cp() ()‘P()—— 2,0 ), ,19 Q)
( 2 lP(v) F(Z) oy =2-2-2M 1,9 1)

Ol 225 (8) Ao shaiall (8 Las cyilaladl o 2y

1 2 2

@) e(v) =—=+=5 ¥ —_z_ﬁ

O 233 (9) (A cullall nall el la) Ja s 380

D)=+ P =¢§ &7
A1 e Y1 Risarn FaLell) Y laall e shaia i 2a sl ) Jial)

( $(E) =6+ — &3 (2153 — 28087 — 60¢3 + 560) + ¢ ((E (’;% + (Z’_(T;%) dr

Y(E) = 6 — 2 — &5 (27585 + 277265 — 7002 + 5544) + ff( p@ "’“L) dr
4 ¢-15 (-5
)10(
o g sl
1[¢(©)} = 2(v), I[Y()]=Y(v)
b 2a3 JI AV e 6l b gl ¢ (10) Ao shaiall (& Gailobaall e LalSE (lagl g s Gkt

<1—1§)>¢(v) ()tp()_ PRI B C P

v3 v3 v3 v3 v3 v3

1 2 E 2 l
<1 F(s)) ) P PP SR B C P C P B
k 5 v5 I4 v5 v5 v5 v5

)TI(
o ax (1) e shaiall L baa cpilabaall Ja 3as

(12) @) =+ YO ==—=
O 2253 (12) (o Ol (oual) LS lay) y 923 330
B =6+8%P(E) =6—¢7

Journal of Libyan Academy Bani Walid Page 242




Journal of Libyan Academy Bani Walid 2025

- i), 5

dalalsall )yl b Y alaa Gila ghaia (e 2o Ao LSl Gla) o gt aadal o5 el yal) a'& I (e
dall @ sl Jagus & 4585 b 3ol ey Jasail) 138 () gl < jekal a8y ((JDlieY) ddpnia
Lol ¥ alae ) ALl cila glaiall Jy gt (e Jasaill (Ra 28 3 pila 5 488 Jola e Jgaanll
Aasil) (9 pdally 45 )i Bac g5 Al Al s Hhs Las clgra Jalaill Jguy

vie Al e shiall daa 33 Lale Jlasid) Jlall aes of kil dBaY) ciidl LS
alal Jlaall anill 138 ity (5 JAT dga (o g ARy yhall 2] dpualy 1 48 55 sall K50 L 58 5 ¢imy ail
et Adalll eyaleall Jie o Al dpaly ) <SS Ja 8 gl Jasad pladial a il Giall)
Deoadl oAl dpase 5 4blas (3 5k e 4ned AlSa) ) AlaYU ed jall Alalall ¥l § 4kl
,L@ﬁcusj d}H\ 48y

Al I 3 el A8Sa ) Saaa Adla) 3 ae Jian Y LS la) Jasad ¢ sl (S eale
Al Cilpaly 5 e Adlide EVlae 8 Lgie B0l Sy daasl 5 el €3 Afing 3lal ey s
ALK 4l 538 CLESELY Aliiall bl 5l (e Ta e et (53 5a¥) canigl) o lall 5

el a6
[1] O. L. Ogan and O. R. Okpo, A novel Application of Iman Transform for Solving Linear
Volterra Integral Equations, Journal of Science, Engineering and Technology,10(1),106-112.
[2] Iman Ahmed Almardy (2023), The New Integral Transform "Iman Transform",
International Journal of Advanced Research in Science communication and
Technology,3(1),1-5.
[3] L. A. Almardy, R. A. Farah and M. A. Elkeer (2023), On the Iman Transform and Systems
of Ordinary Differential Equations, International Journal of Advanced Research in Science
communication and Technology,3(1),577-580.
[4] Jamal Frjani, Ahmed Ikreea, and Mohammed Attaweel (2020), Sawi transform of some
special functions, Journal of Science and Technology Awlad Ali, 1(2), 1-8.
[5] Jamal Frjani, Ahmed Ikreea, and Mohammed Attaweel (2019), A New Application of
Kamal Transform for Solving Systems of Generalized Abel's Integral Equations, Taqnyia
Journal, 15 (1/2), 41-47.
[6] Jamal Frjani, Ahmed lkreea, and Mohammed Attaweel (2019), A Comparison Between
Elzaki and Aboodh Transforms to Solve Systems of Linear Volterra Integral Equations, Journal
of Humanitarian and Applied Sciences, 8, 237-254.
[7] Mohammed Attaweel & Abdulah Lahwal (2022), Application of Sawi Transform for
Solving Systems of Volterra Integral Equations and Systems of Volterra Integro-differential
Equations, Journal Of Educational, Vol.20, 400-405.
[8] Hisham Rashdi &Mohammed Attaweel (2022), A New Application of Sawi Transform for
Solving Ordinary Differential Equations with Variable Coefficients, Journal Of Educational,
Vol.20, 486-494.
[9]Mohammed Attaweel & Abdualah Sultan (2021), A New Application of Sawi Transform
on Some Partial Differential Equations, Journal Of Sadda Aljamia, Vol.2, 23-30.
[10] Mohammed Attaweel & Abdulah Lahwal (2021), On Solving Nonlinear Volterra Integral
Equations Of First Kind Using Mahgoub Transform, Journal Of Educational, Vol.18, 677-685.
[11] Mohammed Attaweel & Abdulah Lahwal (2020), A New Application of the Kamal
Transform for Solving Systems Of Volterra Integral Equations Of Convolution Type, Journal
Of Educational, Vol.17, 287-291

Journal of Libyan Academy Bani Walid Page 243




Journal of Libyan Academy Bani Walid 2025

[12] Mohammed Attaweel & Abdulah Lahwal (2020), On Solving Systems Of Ordinary
Differential Equations Using the Kamal Transform, Journal Of Educational, Vol.16, 232-238.

[13]Wazwaz, A.M. (2011). Linear and nonlinear integral equations , Higher Education Press,
Beijing.

Journal of Libyan Academy Bani Walid Page 244




