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Abstract: In this paper, we succeed to discover the new exact wave solutions to the truncated
M-fractional complex three coupled Maccari’s system by utilizing the Sardar sub-equation scheme.
The obtained solutions are in the form of trigonometric and hyperbolic forms. These solutions have
many applications in nonlinear optics, fiber optics, deep water-waves, plasma physics, mathematical
physics, fluid mechanics, hydrodynamics and engineering where the propagation of nonlinear waves
is important. Achieved solutions are verified with the use of Mathematica software. Some of the
achieved solutions are also described graphically by 2-dimensional, 3-dimensional and contour plots
with the help of Maple software. The gained solutions are helpful for the further development of
concerned model. Finally, this technique is simple, fruitful and reliable to handle the nonlinear
FPDEs.

Keywords: time-fractional complex three coupled maccari’s system; sardar sub-equation scheme;
new exact wave solutions

1. Introduction

Different types of phenomenon occurring chemically, biologically, economically and others are
represented as a non-linear partial differential equations (NLPDEs). Many different methods are
developed to gain the analytical wave solutions of these NLPDE:s i.e optical soliton solutions of coupled
nonlinear Schrodinger equation have been gained with the use of Kudryashov R function technique [1],
some new kind of optical soliton solutions of time-fractional perturbed nonlinear Schrédinger equation
have been achieved by using the generalized Kudryashov scheme [2], by applying the modified
auxiliary equation technique, optical wave solutions of time-fractional resonant non-linear Schrodinger
equation have been obtained [3], new optical wave solutions for the time-fractional perturbed
non-linear Schrodinger equation have been achieved by utilizing the improved tan(¢({/2))-expansion
scheme [4].

We utilize the Sardar sub-equation method for our research work. This method have so many
applications in the literature. For example; some solitons solutions of perturbed Fokas-lenells model
have been obtained with the use of Sardar sub-equation method [5], new kind of soliton wave solutions
of (2+1)-dimensional Sawada-Kotera model have been gained by this method [6], the dark, bright and
singular optical wave solutions of higher order non-linear Schrodinger have been gained by using
Sardar sub-equation scheme [7], The singular, bright, dark, periodic singular, combined dark-bright
solitons and other wave solutions of strain wave equation have been achieved with the use of this
model [8].

Our study model is complex three coupled Maccari’s system along with truncated M-fractional
derivative. Different types of exact wave solutions of this model have been obtained with the help
of different methods in the literature. Instantly, the dark, bright and complex optical wave solutions
have been achieved by using extended rational sine-cosine and rational sinh-cosh techniques [9],
trigonometric, rational and hyperbolic solutions have been attained with the use of unified solver
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technique [10], the optical soliton solutions have been gained by utilizing the planar dynamic system
scheme [11], some new travelling wave solutions have been obtained by applying the modified trial
equation technique [12], the periodic, double periodic, dark, bright, combined soliton solutions etc
have been obtained with the help of generalized auxiliary equation mapping technique [13].

Main aim of this research is to discover the new exact wave solutions to the truncated M-fractional
complex three coupled Maccari’s system with the help of Sardar sub-equation method.

Paper consists of different sections; In Section 2: we describe the main steps of our concerned
method Sardar sub-equation.. In Section 3: we explain the our concerned model and it’s mathematical
analysis. In Section 4: we apply the method to gain the new exact wave solutions of our concerned
model. In Section 5: we explain the some obtained solutions through 2-D, 3-D and contour graphs. In
Section 6: we give the conclusion of our research work.

2. Description of Sardar Sub-Equation METHOD

Here, we explain the fundamental points of Sardar sub-equation method [14]. Let’s consider the
non-linear fractional partial differential equation:

F(g, Str 8xxr 8xtr §&ttr 8xys ) =0. 1)

here ¢ = g(x,y,t) represents a wave function.
Applying the wave transformations given as follow:

g,y t) =G((),§ = Ax +xy + ut )
We obtain a non-linear ODE shown as:
Y(G,G",GG",G'G?,...) = 0. (3)

Consider Equation (3) posses the results in the given shape:

G(g) = L bi'(D)- 4)
i=0
here ¢() fulfill the ODE shown as:
¢ (@) = /o +xy2(0) + 94(0). (5)

here o and « are constants.

Using Equation (4) into Equation (3) with Equation (5) and collecting the coefficients of each power of
. Putting co-efficient of each power equal to 0, we gain a sets of algebraic equations in the term b;, A,
. By solving the obtained system of equation, we get the values of parameters..

Case1:If x > 0 and ¢ = 0, then

Y1 = £V—rab sechqy (Vi ), 6)
$3 = =Vkab cschyy(Vx 7), @)

where, sech,;,({) = m, cschyy(0) = ﬁ
Case 2: If k < 0and ¢ = 0, then

¥ = £V —xab secy(vV—x (), 8)
i = £V —xab cscy(vV—x (), )
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Where, Secab(g) = el bk’ CSCah(g) = m

Case3: Ifx <Oand o = %2, then
[ K K
lpét =445 tanhab( _E €>/

Y = iﬁ cothub(\/—f 2),

¥y = :I:\/TZ(tanhah(\/ —2k {) £ 1V ab sechy,(vV—2x 7)),

N

Py = i\/j; (cothyy (vV/=2k ¢) + Vab cschy,(vV—2x 7)),

= [~ St (-5 O + cotnaly -5 ),
g

C_pe—C C 4 he—
where, tanhy; (¢) = 55—, coth,)({) = e

Cased: Ifx >0and o = %2, then
K K
lpﬁ) = i\/g tanab(\/; g)/

vt =[5 cotalyf5 0

= [ tanaa (VIR ) % VAT sec (VAR D)),

Y3 = j:\/E(Ciotub(\/z? 7) £ Vab cscyp (V2K 2)),

== a5 0+ cota(y/ 5 00,

£ _pei 4 pe—t
where, tang; ({) = —1%=% cot,, (¢) = 125be

3. The governing model and it's mathematical treatment

Assume the M-fractional three coupled non-linear Maccari’s system shown in [15]:

Dy U + Uy +ZU = 0,
szv + Vix +ZV =0,
IDYW + Wiy + ZW =0,
DYVLZ 4+ Zy+ (JU+V +W|?); = 0.

where

U (t Ey(tt'=%)) — U(t
Dy U(t) = lim UE(T) ZUD) g <1, Y0,
’ T—0 T

do0i:10.20944/preprints202307.1582.v1
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here Ey(.) represents truncated Mittag-Leffler function of one parameter given in [16,17].
Let’s consider the following transformations:
r 1
Ul y,1) = U(Q) x explrre + py + 70 i)) 1))
r 1
V(x,y,t) = V(5) x exp(u(frx + py + T%”)) +9)),
r 1
Wiy, t) = W(E) x explu(@rs+ py -+ -0 D) 1 gy,
Z(x,y,t) = Z(Q) where { = AM(x+y — Z,BWV‘) (22)
here 61, o,7,1 and B are the unknowns and ¢ is arbitrary constant.
Substituting Equation (22) into Equation (20), yields the real and imaginary parts:
Real parts:
A2U" — (T+62)U +UZ =0,
ANV - (t+ 0V +VZ =0,
MW — (T +6)W +WZ =0,
AM1=2B)Z +AM(U+V +W)2) =0 (23)
Imaginary parts:
(—=2B+20)U" =0,(—2B+26,)V' =0, (-2 +20;)W = 0. (24)
By Equation (24), implies 8 = 0.
Integrating the fourth equation of system (23), yields
U+ v+w)y?
2= 2
Putting Equation (25) into first three terms of Equation (33), we get
V 4+ W)>?
U — (x4~ HEVEWT,
1-26,
2
AV — (T + g%)v — MV =0,
1-26,
2
W = (ragyw - UEVEWT 26)
1—-26;
Taking V = 0, U and Taking W = ¢ U, we obtain
2
2u = (reyu— LR s 27)
1-26,
4. Solutions through Sardar Sub-Equation Method
Equation (4) changes into given form for m=1.
G(Z) = bo+b19(2) (28)

Putting Equation (28) into Equation (27) with Equation (5). By collecting co-efficients of every order of
() and taking them equal to 0, we get a set of algebraic equations. By solving the obtained set of
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equations by Mathematica software, we gain the following sets.
Set 1:
— 2
bozo,bl:—*/E (1—26) 2 , T =K% — 62 (29)
Vic+6;+1) 2
Case 1
- 2
U(x,y,t) = —M(i\/ —xab sechy, (v 0)) x exp(1(61x + py + (kA% — 9%)@9‘)) +9)) (30)
c+62

V(xyt) = — "Zﬁ(cvfez_ j‘il));‘z (£v/xab sechay (V& ) X exp(i(6rx + uy + (A% — 62) wt“)) +9)) (31)

W(x,y,t) = _ev2y(1-26) 22 V=200 0 4 b sechyy (Vi 7)) x exp(i(61x + iy + (kA2 — e%)wt“)) +98)) (32)

(c+6,+1)2
_ (1+6+0)? V2,/(1-20)A2
2oy ) = = g (7 ez CEV Rl sedhay (VR ) (33)
U(x,y,t) = M(i@mchab(ﬁ 2)) x exp((B1x + py + (kA% — e§)wt*)) +9))  (34)

Vi) = - "Zﬁv — f"f))f (Vab eschiap (VR ©)) x exp((6x + py + (22— 63) ) 1)) (35)

W(x,y,t) = 7C\/§— W(im cschay (VK ) x exp(1(01x + py + (kA% — 9%)@1‘“)) +9)) (36)

(c+6,+1)2
(46,402, V2/1—20)A2, 2
Z(xfyr t) - 1—26, - m (j: Kab CSChub(\/1z g))) (37)
Case 2:
(1) = =B b s (V7 0))  expluOr+ y+ (sa2 6 L)) 1 0)) (o9

Vinyt) = ~PVVA =B R | e (TR D) X expli(Brx + py + (A% — e%)wta)) +9) (39)

(c+6,+1)2
W(x,y,t) = —m(i\/ —kab sec,y(vV—rk 7)) x exp(1(1x 4+ py + (kA — 9%)@1&“)) +19)) (40)
(14 640)?, V2/(1-26,)A2
Zoyt) = =g (g YR seen (VIR ) (41)

V2y/(1—26;) A2

U y,1) = VAL ZE (b escn (V7 2)) x oxpleOre (02— ) ) ) (42)

Vioyt) = 92\[2(:45192_ 5911))2?\2 (v rab escup(V ) x explu(Orr +py + (22— 8T ) 4 gy (43)

Wi, t) = B0 (G e (VR D)) expler + -+ (0% —0) T D)) L 0)) (a9)

(C+92+1)2
(14640, V2/(1—20)) A2
2yt = =gy Serayyr VR sca(VR D)) (45)

Case 3:

(s ) = =B e [ a5 ) expluor+ a2 o FL ) 1 0) (4
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Vi) =~ L0 ([ 8, (=5 ) s explutor-+ py+ (012 =) ") o)) a7)

\/(c+92+1)2
W(s,0) = = [ vy (/=5 00 xexpltous + (02 =) HLEL ) 1) (o)
2 _
Z(x,y,t):,(l'l"EZZ'glC) (- J(ci@z#z \/7 tanhy, ( \/7 0)) (49)
e ) = =TI e [ o (4= 00 xexpltous + -+ (12 =) LEL ) ) (60)
V(n,0) =~ 22O (o [ cotn /5 ) explters + (2 =) T ED ) )) 51
Wi, 1) = \5(7% (/5 ot (/=5 ) x expluterr+ p-+ (2~ ) T 1)) 4 0)) (52)
2 _
z(x,y,t):_(lirﬁzzglc) - \/(chlez#z \/7 cothab\/i 0)) (53)

Ulx,y, ) = —W(iﬁ (tanhg, (V2K {) £ 1v/ab secha(V=2K 7))

T+1)

< expu(Brx + puy + (22— 63) T D)) o)) (54)

V(x,yt) = — 92\[(:+92 5‘911) (i\/i (tanhy, (V2K {) + 1V/ab sechuy(vV—=2% 7))

x exp(1(61x + py + (kA2 — 6%)

Lt 10) 69

W(x,y,t) = Cf(c” s _2'_9;) \/jg(tanhub(\/ —2k {) £ 1Wab sech,, (v =2k 7))

< explu(rx + py + (22— ) T y) Loy (s6)

(1+92+C f 1_291 —E an —<Z4K LV ao sec —ZLK 2
201,,) =~ B O (AL ZE (o [ ant (V=26) 1V bt (V2.0))
(57)

UG,y t) = — V2 (C (i 9‘23?11))22 (i\/j; (cothyy (V/=2K {) £ Vab cschay (V=25 £)))

'r+1)

x exp(1(fyx 4+ py + (kA? — 63) =L I( t))+9)) (58)

V(x,yt) = 92*\?@7 V+92+2‘911 (+ \/—7 (cothuy (V=2K £) % Vab cschyy (V=25 7))

< explu(ux + py + (22— 6) L y) gy (s9)
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= C\/7 1_291 —E —ZK av csc —2zK
W) = =S (o [ oty (V2) & Vb sch (V=25 0)

F('y+1)

X exp(1(61x + py + (kA2 — 6) ——=1%)) +9))  (60)

Z(x,yt) = (14{32245; (- C(i\ﬂ \/7 (cothyy (v/=2K €) + V/ab cschy (V2% 7)) (61)

(s) = I o [ om0+ coths(y <5 ©0)

x exp(t(61x + py + (kA% — 9%)@#")) +9)) (62)

H\f 261) K K K
Vi) =~ EIUE (o |- St 0+ cothy (/5 20)

F(y+1)

x exp(1(01x + py + (kA2 — 62) t*)) +98)) (63)

c\f\/ 1-26) K K K
W(X, Y t) m \/TS(tanhab( _g g) + COthtlb( - q g)))

x exp(u(B1 + iy + (kA2 — 92>M )+ 8)) (64)

6+ )2 20
2yt = — U 1_22;16) (_ﬁ(ciezi 11))2 (/5 (tanhgy (1|~ % 0) + cotha ([~ £ D))? (65)

Case 4:

U(X,y,t)_—\\fi(i W(i\ftanab\fg ) xexplu(err +py + (22— )T ) 4 gy (66)

_0V2y/(1-201)A K (y+1) 4
Vi) = - BVVEEBUE (5 a5 0) xexpletur s+ (2 - 0D HED ) 1 0)) (@7)

Wes ) =~ B 8 tanab<@ 0) % explu(@rx+ py + (2~ 0) ) 4 gy (6)

(1+6,+c)? (1—26,) A?

Z(x,y,t) = — 120, ﬁ 1) \/7tanab \/7§

v2y/(1-26,) 2 1+ 1)

= CcO XeX X KZ 2(
Uyt = X BLZNE (1 5 cona ([ 0) xexpluorr-+ -+ (2 =) Fe)) 40 70)

GZIW ) X ex x kA2 — 62 T +1)
Vi) = R EBE 5 conayf5 0) xesplutrre -+ (002 —o LD ) ) 71

Wy, t) = C\\C(im \fcotab\fg 1) x exp(i(Bx + sy + (A2 — 2) LY “) )1 8)) (72)

1+6 (1—267) A2
Z(x/ Y, t) = _( T_Zzzlc) (_ W \/7 COtab \/7g (73)

(69)
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U(xy,1) = —%2<i\/§<tanab<m )% Vab secy (VI D))

F('y+1)

X exp(1(f1x + py + (kA2 — 6) ——1%)) + 9))  (74)

ezf (1-261) A
Vit = (CV+92+1) " 5 e (V2R €) VA secy (V2R 0))

x exp(1(61x + py + (kA? — 67)

HO* D)) 4 o)) 5)

o2/ (1-201)A
e e = " S g (V2R €) Vi secay (V2R 0))

I'(y+1)
«

x exp(1(01x + py + (kA% — 67) t))+9)) (76)

2 _
25,,1) = =1 O P VAL ZE o (VERG) VD seca (VIO 077)

(1) = —%ﬂﬂ/ﬁ@%ﬁx 0) £ Vab cseus (VR D))

< explu(rx + py + (22— 6) )y gy 7g)

V2 /(1 -201) A
V(x,yt) = — N ( \fcotabfg)iﬁcscab(xfg)))

x oxp(i(0yx -+ py + (22— )LD 1)) 4 gy 79)

W(s,y,b) = - “[(VC jgfi) \f (cotay (VX €) + Vab cseap(v2K 7))

x exp(1(01x + py + (kA2 — 62) Ly ; ) ) +9)) (80)

20y = - CER RO VIO DR R oty (V6 D) 4 Vab escu(VERD))? 6D

(C+92+1)

_ V2/(1-260)) A
U(x,y,t) = \/m \/>tanub \/>C ) + coty( \/>§

T'(y+1)
«

x exp(1(0yx + py + (kA2 — 62) t))+9)) (82)
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V() = —QZM&@amM\/ﬁ )+ cotaly [ 0)
x exp(1(61x + py + (kA% — 9%)%#")) +9)) (83)

Wixy,) = —C%&@mb(ﬁ 0) + cotuly /5 0)

x exp(1(61x + py + (kA% — 9%)%1“")) +9)) (84)

_ (1+640)?, V2/(1-20) A \/? \/? \/? )
Z(x,y,t) = 1= 20, ( NI (/g tana(y/ g €) + cotar(y/ 2 €))))” (85)
Set 2:
£/ _ 2
bO:O,blzﬁ (1—26,) A ,T=KkA2 — 62 (86)
(c+6,+1)2
Case 1
U(x,y,t) = \m(iv —xab sech,y, (v/k 0)) x exp(1(81x + uy + (kA2 —9%)@#‘)) +9)) (87)
V) = LR (o ooy (VR 0) x explu(oax + -+ (1% — 6 ") o)) (s

(c+6,+1)2

W(x,y,t) = C\/i— V(l_zelw(i\/ﬂcab sechyy (VK ) x exp(1(01x + py + (kA% — 6%)%1}“)) +9)) (89)

(c+0,+1)2
205,.1) =~ R O sV )P )
() = 22O e (V5 ) explitre -+ (2 =) T ED ) ) )
V(1) = 2RO ZUE o e (VR 0) x explbys -+ + (0% = ) L) < 0)) - 92)
W(t,1) = L ZE (o s (VR £)  explteu-+ y + a2 = ) L)) o)) (09
205,,1) =~ O LI i co (V5 ) P (00

Case 2:

(1) = YL B b sV 0) s explts -+ (12 = ) T E D)) 0)) 95)

V(1) = BRI (o s (V=5 0) ¢ oxpltn -+ (2 -0 FLEL ) ) 96)

W(x,y,t) = Cﬁ(c W(iwmb secqy (V=K £)) x exp(1(f1x + py + (kA? — 9%)@%)) +8)) (97)

2 _
25,.) = - U B R OIS v seen (VRO O
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V2/(1-261) A2

T (£V—rab cscp(vV—x () XeXp(1(91x+yy+(K/\2—9%)F('YT+1)H"))+19)) (99)

U(x,y,t) =

V(x,y,t) = 62v/2/(1 —201) A2 (+v/—xab cscy(vV—r Q) x exp(1(61x + py + (kA2 —9%)Mt“)) +9)) (100)

(c+0,+1)2 «

W(3,1) = LB e (VR 0) < explys -+ + (02 =) T ) . 0) 10D

205,.1) =~ B O LI (b cin (VR 0) (102)
Case 3:

U(x,,1) = W&B tan (-5 ) x el + py + (27 -0 "D 1)) 4 o)) 109)
Vi) = BRI 0 28 g (=5 00 % expltn -+ (02 =) T +12>O ,
W(s,1) = LB o [ (/5 0) ¢ explutn -+ (02 =) T2 E D +ﬂ(>1>05)

2yt = - LEELO %2 (/-5 tanha(y/ -5 ) (106)

Ul t) = M&R cothy(y/ -5 0) x explitorr-+ -+ (2~ ) LTV 1)) 1 0)) 107)
Vi) = SR (o [ cotn /5 ) x explutr -+ (02 =) Ty 1?1)0 )
W(x,y,t) = M%}W(iﬁ cothab(\/ig 7)) x exp(1(61x + py + (kA? — 9%)@#")) + 19()1)09)

25,9.0) =~ P OAL IR [ F oS00 am)

U(x,y,t) = ﬁ(c(—; f)_jfll))/;z (i\/j;(tamab(\/ —2x ) + 1V ab sechy,(vV =2k 7))

x exp(t(61x + uy + (K)\2 — 9%)@#")) +9)) (111)

Vi 1) = V2V 20) A2 (i\/—f (tanthy (V=2 £) % 1v/ab sechay (V2% {)))

(c+6,+1)2
x exp(1(61x + py + (kA% — 9%)@#‘)) +0) (112

W(x,y,t) = C\f/i(ci ”_(:9:_2’_93?2 (£ \/T;(tanhab(\/ —2k 7) £ Wb sechy,(vV—2x 7))

x exp(1(61x + py + (kA2 — 9%)@?")) +9)) (113)
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_ (1+4640)?* V2/(1-26,) A2 Ko - T sec - )
200,1) = ~ OB (L E o [ty (V2 ) £ A secha (V2R Q) (114)

U(x,y,t) = ﬁ(c(j f)_z%fll))/;z (i\/jZ(COthub(\/ —2k {) £ Vab cschy (V—2k )))

7+1)

x exp(1(01x + py + (kA2 — 7)1 ——= I( ) +8)) (115)

V(xyt) = GZ‘f(CV:g; +2911) B (cothey (V—2x £) £ v/ab cschay (V=25 7))

T+

x exp(1(61x + py + (kA2 — 7)1 ——= I( . ")) +19)) (116)

c\f\/ 1-26,)A K —o
W(x,y,t) = \/m \/;(cothub(\/—bcg)i@cschab(\/ 2k {)))

x exp(1(01x + py + (kA* — 63) ———= (7 * 1) ) +9)) (117)

2(5,,) =~ R LB o [ ot (V25 0) £ Vi csha (VTR D)) (1)

(1) = YA ZLE e [ (5 0+ comnay =5 )

x exp(1(81x + py + (kA% — 9%)% t))+9)) (119)

051/2 (1—-261)A K K K
Vi) = R EBUE o [ty (5 0+ cothaty 5 0)

T(y+1)

x exp(1(01x + uy + (kA% — 62) ( - t))+9)) (120)

V2 1—291 K K K
W) = ST (o [ty (5 )+ cotha 5 0)

T(y+1)

x exp(1(81x + uy + (kA% — 62) ( " ) +9)) (121)

Z( t)__(1+92+c)2 V2,/(1—26;) A2
PIUT T 08 et )2

Case 4:

(- 5 Gamhy (1 =5 0) ot ([~ £ )2 122

V21 =20 2
(c+6,+1)2

Vi) = BRI E 5 a5 0) ¢ explutrs + -+ (0~ TS ) o)) (129

U(x,y,t) = (i\/>tanab \/7§ ><exp((91x+yy+(1<)\2 92) (’Y+1) ) +9))  (123)
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W(x,y,t)_c\g(ivlzel) \ftanab(\/gg))xexp(z(91x+yy+(KA2—9%)F(7T“)#))+19)) (125)

c+6,+1)2
Z(x,y,t):_(lirﬁz;glc (% \[ tanab\f o) (126)
u(x,y,t)_%(i\[ cotab\[g )) x exp((01x + py + (kA% — 9%%#‘)”0)) (127)
V(xyt) = 92\?(7% \[cotab\fg ) % exp(t(Brx + py + (xA% — 92)(T+1)t“))+19)) (128)
W(x,y,t)_cf(\/\/%ei)Az \[cotab\[g )) x exp(1(01x + py + (A2 — ) T =) (”1) )+ 8))  (129)
2yt = - mié#z (/5 cotaly/5 072 (130)

() = 2L 2 i (V26 £V secs (VB D)

x exp(1(01x + py + (kA% — 9%)Lt“)) +4d)) (131)

02v/2 201) A
Vit = WQQZH (5 Gama (V25 €) £ Vi secy (V2R 0))

y+1)

x exp(1(81x + py + (kA% — 9%)(71?"‘)) +9)) (132)

V2 (1—-26,)A K
W(x, ) = (VC+92+1> (i 5 G (V25 €) £ Vi secy (V25 0))

T(y+1)

x exp(1(01x + uy + (kA% — 62) ( " t))+9)) (133)

Z(xy ) = -1 TEZ;C M(”Hl;zzfll) \[ (tangy (V2x §) = Vab secq (V21 0))))? (134)

U(x,y,t) = ﬁ(cgéf;))Az(if(cotub(@ 0) £ Vab cseyy (V2K D))

7+1)

x exp(1(01x + py + (kA2 — 7)1 ——= I( ) +8)) (135)

V(x,y,t) = 92‘\?@7\& \f(cotab V2K §) £ Vab escp (V2 7))

x exp(1(61x + py + (kA2 — 9%)% ) +0)) (136)
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_C\/_ 1—29 K
W(xy,t) = \/(ivwﬁi) (i 5 ot (V25 ©) % Vb cseq (V25 )

x exp(1(61x + py + (kA? — 9%)@?")) +9)) (137)

Zxyt) = -T2 <W{C+19‘22f11) (5 (cota (VR ) % Vb cseq (V2R 0 (139)

_ V2V —291))L2
U(x,y,t) = \/m \/>tanub \/>C ) + cotyy( \/>C

x exp(1(01x + py + (kA2 — 7)1 ——=

L0 D)) 1)) 39)

Ve = B0 S any [ 0) 4 cotu(y 5 0)

(C+92+1

7+1)

x exp(1(01x + py + (kA2 — 7)1 ——= I( ) +8)) (140)

C\/—\/ 1-20,)A K K K
W(x Y, ) \/m \/g(tanab(\/g C) +C0tub(\/g C)))

xexp(1(91x+yy+(1<)\2 92) (7—'—1) ) +9)) (141)

Cc 2 — K K K
2sg0) = B IR a5 0+ oty 002 a2

where { = A(x—i—y—Zlew)

5. Graphical Representation of Solutions

In this section we present the graphically behavior of solutions in the 3D, contour and 2D surfaces.

We gave graphs for solution (30) in Figure 1a,b in Contour and Figure 1c 2D with different
values of t=-1 is represent the red line, t=0 is represent the black line and t=1 is represent the yellow
with 6; = 0.003,6, = 0.01,A = 0.5, =05c=1Y =1,u = -1,0 =0,k =01,y = 0,0« = 0.9,
—-10 <t <10and —10 < x < 10.

Fig-1(a) Fig-1(c)
el Fig-1(b)

Figure 1. Graphical representation of (30).
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We gave graphs for solution (38) in Figure 2a,b in Contour and Figure 2c 2D with different values
of t=-1 is represent the red line, t=0 is represent the black line and t=1 is represent the yellow with
6, = 0.003,6, = 001,A =058 =05c=1Y =1Lu=-1,0 =0,x = 01,y = 0,0 = 09,
—-10<t<10and —10 < x < 10.

Fig-2{c)
Fig-2(a)
Fig-2(b) 001098 4

001096
001094
001092 4

001090 4

001088

001086

001084

001082 4

001080 4

Figure 2. Graphical representation of (38).

We gave graphs for solution (46) in Figure 3a,b in Contour and Figure 3c 2D with different
values of t=-1 is represent the red line, t=0 is represent the black line and t=1 is represent the green
with 8y = 03,6, = 05,A = 05,8 = 005c=1Y =1,y =01,9 = 0,x = —0.1,y = 0,a = 0.9,
—-10<t<10and —10 < x < 10.

Fig-3(a) Fig-3(c)
Fig-3(b]
Tg-3(b) 0.0354

0030
00254
0020
00154
0.0104

0005

;

Figure 3. Graphical representation of (46).

We gave graphs for solution (66) in Figure 4a,b in Contour and Figure 4c 2D with different values
of t=-1 is represent the red line, t=0 is represent the black line and t=1 is represent the green with
61 = 0.03,6, = 0.001,A =05, = 005¢c=1Y =1,u = -01,8 =0,k =01,y = 0,a = 0.9,
—-10 <t <10and —10 < x < 10.

Fig-4(c)
Fig-a(a) Fig-4(b)

Figure 4. Graphical representation of (66).
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We gave graphs for solution (106) in Figure 5a,b in Contour and Figure 5c 2D with different
values of t=-1 is represent the red line, t=0 is represent the black line and t=1 is represent the green
with 8; = 0.03,0, = 0.002A = 0.5, = 0.05,c =1,Y =1,y = -01,4 =0,x = —0.1,y = 0,& = 0.9,
—-10<t<10and —10 < x < 10.

Fig-5(c)

Fig-5(a) Fig-5(b)

0016
0014+
0z~
I UR
0003 4
00064

0.004 -

0.0z -

Figure 5. Graphical representation of (106).
6. Conclusions

Overall, this paper contributes to our understanding of the truncated M-fractional complex three
coupled Maccari’s system and provides a useful technique for handling nonlinear partial differential
equations. This paper describes the successful application of the Sardar sub-equation method to obtain
new optical wave solutions for the truncated M-fractional complex three coupled Maccari’s system.
The obtained solutions are useful for future studies of the concerned model and provide insights
into the behavior of optical waves in complex media. The Sardar sub-equation method is shown
to be a simple, fruitful, and reliable technique for handling nonlinear partial differential equations.
The solutions were verified using Mathematica software and were also described graphically using
2-dimensional, 3-dimensional, and contour plots through Maple software.
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