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Abstract: This paper mainly concentrates on the study of a new boundary value problem of coupled nonlinear two-term
fractional differential system. We make use of the theories on fractional calculus and fixed point approach to derive the
existence and uniqueness results of the considered two-term fractional systems. To confirm the application of the stated

outcomes, two examples are provided.
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1. Introduction

In the last few decades, the principles of fractional calculus have played the main role in Mathematics. Dif-
ferential equations of integer order cannot suit some physical problems, but these kind of problems fit in
the differential equations of fractional order. Recently, many researchers have done valuable performances in
electromagnetic, control theory, signal, porous media, viscoelasticity, biological, engineering problems, image
processing, fluid flow, diffusion, theology, etc. For more specifics, [1-5, 10-47] and references therein. In some
circumstances, we have to solve the equation containing more than one derivative term. This type of equation is
known as a multiterm fractional differential equation. A standard example of a two-term fractional differential

equation is the Bagley—Torvik equation [6]:
RU"(t) + S D2 W(t) + TU(t) = h(t),

where £ is a given function and R, S and T are some constants. The above equation makes an appearance in
motion modeling of a thin plate in a Newtonian fluid. Bagley—Torvik equation was discussed from a numerical
point of view by Diethelm and Ford [9]. Another example of multiterm fractional differential equation is the

Basset equation [7, 8].

/() + Q *DPU(t) + RU(t) = w(t), T(0) = Ty, 0 < pu < 1.
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Basset equation is often applied with u = % It represents the forces that arise if a spherical item is dropped
into an incompressible viscous fluid.
Kaufmann and Yao [19] proved the existence of the two-term boundary value problem (BVP) having

fractional order of the form

(D* — aD")u(t) + f(t,u(t) =0, 1<pu<2, 0<v<u, tel01],
u(0) = 0,u(1) =0,

where D# is the Riemann-Liouville (R-L) fractional derivative and a € R.

Ibrahim et al. [16] study the existence of solutions for a BVP of the form

cDHu(t) —a “D*u(t) + f(t,u(t)) =0, 0 <t < 1,
u(0) = wuo, u(l) = uq,

where “D* and D" are the Caputo fractional derivative with 1 < ¢ <2 and 1 <v < u, a € R is a constant.

This paper concerns the existence and uniqueness of solutions of the following coupled system of two-term

fractional differential systems of the form

0D51\I;1(t) + ay CDUI\I}l(t) + Blhl (ta \Ijl(t)v \IIQ(t))
CDSWy(t) 4 g “D7>Wy(t) + Pahia(t, U1(t), Ua(t))
¥1(0) = w{(0) = ¥2(0) = ¥5(0) = 0,
p1(I" 1) (e1) = Wi(1), p2(I72W2)(e2) = ¥2(1),

0,
0 (1.1)

where t € [0,1], 0<e; <1,2<&<3,2<0; <&, v; >0,0;,3 €R, i =1,2,and D% stands for the Caputo
fractional derivative of order &;, i = 1,2, I“ are the R-L fractional integral of order v;, h; : [0,1] x R? — R

are continuous functions and p; € R, then

D(v; + & — 0; + 2) + a; Dit&i=0i42)

L(§i—0i+2)
pi # Tt o
aigifﬂr& oi+1

+ vi+1 T (vit+&i—oi+2) ' 1=1,2.
& T(vit2)

Let V = C([0,1],R), then obviously (V,|.|[v) is a Banach space provided

[W[ly = {sup [W(#)| : t € [0, 1]}.

2. Preliminaries

We provide fundamental realities, thoughts and lemmas wanted to arrange the primary consequences of
our paper.

Definition 2.1 [35] The Caputo fractional derivative of order q for a continuous function f:[0,00) = R is
given by

1 t
CDIf(t 27/ t— )" M (8)ds, n=[q] + 1,
0 = = [ =9 (s)ds, n=d
if f(")(t) exists, where [q] denotes the integer part of the real number q.
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Definition 2.2 [35] The Riemann—Liouville fractional integral of order q for f(t) is presented by

19F(t) = ﬁ/o (t = )9 f(s)ds, q >0,

if such integral exists.
Lemma 2.3 [10] Let m,n >0 and h € Pila,b] then I"™I"h = I"*"h.
Lemma 2.4 [10] Let v > —1 and n > 0. Then

F(V + 1) xn-&-u
I'n+v+1) '

I/ILIJ/ —
Lemma 2.5 [23] Let > 0, then
IM SDFy(t) = v(t) + co + c1t + cot® + ..+ et
for some ¢; R, i =0,1,2,....n— 1, where n = [u].
3. Auxiliary result

For proving the existence of (1.1), we have to convert the system (1.1) into the equivalent integral

equations.

P(vté—o+2)
F(V+£7U+2)+aw

T —o+2
agvtE—o+1l v+l (Vljr(;’;;+g)+ )

Lemma 3.1 Let p #

. Then for ¢ € V, the solution of

¢DSW(t) +a cD°U(t) + bs(t) = 0,
(0) = ¥"(0) = 0, (3.1)
pIYT)(e) = W(1),2<£<3, 2< 0 <&,

satisfies the integral equation

S t — ) (s sfL t —5)571¢(s)ds
F(g_g)/ou o1 (s)d F@/Ou e le(s)d

oMy [t

U(t) =

« AE(E o s)zx+€*o*1\IJ(s)d8 + F(Z/pif-g) AE(E — s)l/+€71<(3)d8

1 1
S —8)5 77 N (s)ds — = —5)571¢(s)ds .
F(é—a)/o (1=s) U(s)d /0(1 )>s(s)ds |, (3.2)

where

pagt ot 4 pevHl gl — Aoy — Y

and y=T(v+&—0+2).
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Proof Since 2 < ¢ <3, by Lemma 2.5, we have
It CDg\IJ(L‘) = \I/(t) +co+ 1t + CQtQ

for some constants cg,c1,c2 and t € [0, 1].

Now
U(0)=0= ¢ =0,

and
P7(0) =0=c3 =0.

So, we have
I °DAU(t) = (t) + st
Implement I¢ on both sides of the given equation, we have
IS ¢DSU(t) = —al® DU (t) — bI%g(t)

= U(t) + et = —al® “D7U(t) — bI%s(2).

Now
IS °DU(t) = I¢7°17 °D°(t)
=I5 (U(t) + est)
_ Clt§70+1
=I50(t) + .
®) I'eE—o+2)
_ acité—ot!
W(t t=—al*"70(t) — — bI%(t). 3.3
= W(H) + eat = —al € TW(E) — et~ b () (33
Further
(1) = —alsOU(1) — ¢ — —— L pIEe(1)
I'é€—o+2)
Applying I to both sides of (3.3), we get
Cltl—l—v
I"U(t) + ———
O+ o7
tl/+£—a+1
= —al" T () — — — bVt
®) F'v+&—0+2) ®)
1+4+v
pCc1e
Jia\} —_—
v4+€—o+1
= —pal’tEop(e) - LAAE — pbI" g (e).
pa & - tore—org PTE
Using the boundary condition p(I"¥)(e) = ¥(1), we have
v+1
_ acy pC1E
A1) — e — Y prE(1) + P
“ e (s W+ 1019
v4+€—o+1
= —pal" 577U (e) — pacie — pbI"*e¢(e).

Fv+&—-0+2)
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Solving for ¢;, we get

C1 =

_ ,DCLQ ° _ o\ tHE—o—1
r(u+§—a)/o (e— ) U(s)ds

B pbQ N — ) HE1e()ds

Q.
I'(e)

Using ¢; in (3.3), one can attain the solution (3.2).

! —1 aQ ! —o—1
b [ s [ g e

—0a)Jo

By referring Lemma 3.1, the solution of (1.1) is presented as the following integral equations:

aq

51—01

_ ! _851*01*1 s)ds
() =~ [ =9 e

B
['(&1)

th(& —o14+2)+ 041t51_‘71+1>
L' —o1+2)

/0 (t— 5)5171711(5, Uy(s), Ua(s))ds

+Q1<

¢ o it éi—o1—1
[F( )/0 (61— 5) Uy (s)ds

v +& — o1

p151 )/061(51 — 8)"1 TRy (5, W (s), Ua(s))ds

D1 +&)
_ F(&O‘i;q) /01(1 — 5)5 71y (5)ds
s [ 10, )]
and
Uy (t) = —ﬁ /Ot(t _ )e 1y (s)ds
s [ 9 s, (), a0
(M)

P20 “ vatfa—oa—1
—_— Eog — 8 \Ij S ds
[F(V2+§2—02)/o (e2=3) 2(s)

1—‘(5226_262)/0 2(82 — 5)V2+£2_1ﬁ2(57 \111(5), Wg(s))ds

1
_ Q2 _ o\é2—o02—1
T — o) /0 (1—23s) Uy(s)ds

B2
(&)

/0 (1 )2 ha(s, U1 (5), Ua(s))ds

520



VERMA et al./Turk J Math

where

Qi= .
v vit&i—oitl vitl i . Yi )
PiCGE; + pig; T(vi+2) @ I(&—0i+2) Vi

and v, =T(v; + & —o; +2) for i =1,2.

Let A=V x V. Then, (A,].]|a) is also a Banach space along with
(W1, Wo)lla = [1Wa]lv + [[Wallv-

Let us define an operator xy: A — A as

(U1, W) (t) = (x1 (W1, U2)(t), x2(V1, ¥2)(2)),

where

020 =~ [ (=9 (s

_ 1“(6511) /0 (t = 8)8 " ha (s, Wa(s), Ua(s))ds
tI‘(§1 — o1+ 2) —+ a1t§1*01+1
+Q1< T(& — o1 +2) >

{ p1aq /81(51 B S)V1+51_‘71_1\I/1(s)ds
L+ & —01) Jo

P(Vpllf_lfl)/o 1(81 — 3)V1+§1—1h1(3’ \111(3), \IIQ(S))dS

1
_ @1 _ <\é1—o1—
1_‘(51_01)/0 ) L (s)ds

A1
I'(&1)

/0 (1= )6~ hy (s, W (s), Ua(s))ds|

(3.4)
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and

X1 02)(0) =~ [ (= ) (s

B

I'(&2)

th(& — 024+ 2) + a2t52"2“)
L& — o2 +2)

/Ot(t — 5)52—17‘@(5, Wy(s), Uy(s))ds

+Q2<

pP2Q2 - vat+&2—o2—1
_ €9 — 5 Uy (s)ds
{F(V2+§2—02)/o (€2 =) 2(s)

F(ij—’ffz)/o 2(82 — 3)V2+§271h2(8’ \111(3), \IIQ(S))dS

1
_ Q2 _ o\é2—o02—1
1_‘(52_02)/0 (1—23s) Uy(s)ds

B2
I'(&)

A%“ﬂp“@@&ﬂﬂwxm@}

Observe that the fixed point of x is the solution of (1.1).

For our comfort, we assume

P, =

|| (T —0i +2) + |
F(§i0i+1)+|Ql|( I —o,+2) )

(cooml el
Dvi+&—oi+1) T(&—0i+1))
and

|84l

o (L& — o +2) + oy
JlF(§i+1)+|Ql|( L' —oi+2) )

< | i Bil + |Bi >
Pvi+&+1)  T(&G+1))

fori=1,2.

4. Main results

Theorem 4.1 Assume that 3 p;,j; >0 (i =1,2) and po,jo > 0 such that ¥V ¥; € R, we have

| (8, O, Ua)| < po + p1]|T1]| + p2|| P2,
|ha(t, W1, Wa)| < jo + ju||W1]| + jal| W]l

with
Py + P+ Jip1 + Joj1 < 1,

and Jips + Joja < 1,

therefore, the system (1.1) must have a solution.
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Proof Since h; and ho are continuous, therefore x is also continuous. We claim y is a completely continuous
or compact operator.

Let (\Ifl,\lfz) € Be = {(\Ifl,\yz) S A; H(\Ifl,\IfQ)HA < 6} where € > 0
Then ||¥;||v < p; for some p;, ¢ =1,2.
Let t € [0,1], we have

. B2)(0] < gt [ (9l
151 t —g)s1t s s s))|ds
iy = 9 s () W)

+|Q1|<F(§1—01+2)+|a1|>{ lpra |

(¢ —o1+2) L(vy + & —o1)

€1
x/ (61 — 8)H6=71=1 |, (s)|ds
0

F(|Vp11i1§1)/o (o1 — )0 g (5, W (5), W (s))lds

|O[1| ! _ éi—o1—1
+7F(€1—01)/0 (1—1s) | W (s)|ds

B (! — & (s 5 Nids
F(gl)/o (1 ) |71 (s, U1(s), Yo ))|d}

o | I'(& —o1+2) + |aq]
<h@—m+n+@( ME o1 1 2) )

+

|prou | o]
(F(lﬂ +& —o1+1) - I'(& —o1+ 1))] [1¥1]lv

|81 D(€ — o1 +2) + ||
+{F(€1+1)+|Q1|( (& — o1 +2) )

( |p161] n |B1]
Pn+&+1) TG +1)

< Jipo + (P1 + Jip1)p1 + Jipapia.

)] [Po + 1] W1y + pa|[V2||v]

Thus, we have

xa (W1, W2)l[v < Jipo + (P14 Jip1)pa + Jipapia.
Similarly, we get

[Ix2(V1, W2)llv < Jajo + (P2 + Jaji)ur + Jajapia.

From the above inequalities, it follows that bounded sets of A are mapped into bounded sets of A under the
mapping .
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Next, we show that x(8.) is equicontinuous. Let 0 < t; <ty <1 and (¥y,Vs3) € S.. Then we have
Ix1 (W1, U2)(t2) — x1(P1, ¥2)(t1)]

ol

h _551—01—1_ 1— 8 §1—o1—1 1(s)ds
< s | [l (= 9% W (5)d

12
+/ (ta — s)gl*gl*l\lll(s)ds

t1

|31
L&)

/0 (s — 851 — (81 — )51k (s, U1 (5), a(s))ds

+/2(t2—s)él—lhl(s,\pl(s),qu(s))ds

1101 Ity — t1|T(&1 — 01 + 2) + o [[£5 7T — ¢ 7o HY
1 (& —o01+2)

[praa] o vitér—o1—1
m A (61—8) |\I/1<S)|d8

“r%/o 1(51—s)l/1+€1—1‘h1(8,\111(5)7\:[12(3)”(18

‘Oél' /1 &1—o1—1
+7 1_3 1—01 \Ij S ds
fa—on )y 7Y W1 (5)
B (1 61y (5, W (), Wa(s))Id
+p(§1) o( —8)5 T (s, Wa(s), Ua(s))lds
|a1‘ §1—0o &1—0
e e | S IR A-E
S CETEE i
e Bl e e
T + 1) 2~ lPoT P pape
+ |Q1<|t2 - t1|F(§1 — 01+ 2) + |a1||t§1—01+1 _ t§1—01+1|>
]‘—‘(gl *0'14»2)
|p1a1| |p151|
[P(m +& —o1+ 1)“1 + T+ & +1) [Po + p1it1 + pajiz)
] 18]
R CEE Ea E AR e |

Now the right-hand side approaches to zero when t; approaches to to. Thus
X1 (¥, Uo)(t2) — x1 (1, U2)(t1) ||y — 0 as t1 — to.

Similarly

HXQ(‘I’l, \IJQ)(tQ) — XQ(\I/h\I/Q)(tl)”V — 0 as t1 — to.
Thus

X (W1, W2)(t2) — x (W1, W2)(t1)]la — 0, as t1 — ta.
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Combining steps I to III and using the consequence of Arzeld—Ascoli theorem, x : A — A is a completely
continuous operator.

Let © = {(U1,¥s) € A: (¥, V) = Ox(Tq,P2) for some 6§ € (0,1)}.

We will show that the set © is bounded.

Let (¥1,T3) € © = (Uq, W) (t) = Ox(P1, ¥2)(t) for some 6 € (0,1).

Then we have
\Ifl(t> = 9)(1(\1/1, q’g)(t), \Ifg(t) = 0)(2(\1/1, \IJQ)(t), V te [O, ].]

(W1 ()] = [0x1 (W1, U2)(2)]

|011| ¢ _ s &1—o1—1 $)|ds
< e [

|/61| /O (t_8)51—1|h1(37\111(8)7\112(5))|d5

)

L& — o1 +2) + o] lpra|
- Ql( (& —o1+2) > [F(Vl + & —o1)

€1
a/(a—@w%rﬂ*mﬂﬂ@
0

+ F(|Vpllil|£l)/o 1(51 — 5>u1+£1—1|h1(87 Ty (s), Ua(s)ds

|Oé]| ! _ N\éi—o1—1
+7F(§1701)/0 V) [Ty (s)|ds

181
L&)

+ /0 (1— 5)51—1|h1(s,\Ifl(s),\pz(s))us]

{ o |
I —o1+1)

I'& —o1+2)+ |041|)

* |Q1|< I —o01+2)

|p1041| |a1|
(F(m +&—o1+1) - ' —o+ l)ﬂ 11 flv
151 H&—m+m+m0

- {F(sl T Ql( (6 — 01 +2)

lo151] |51
(F(Vl 6T T+ 1))} [po +pa[[Wallv + paf[P2]lv]:

Thus, we have
[1W1][v < Jipo + (Pr+ Jip1)[|V1||lv + Jipz|[¥al|v.

Similarly, we get
[[Wallv < Jajo + (P2 + Joj)[[ Wiy + Jaga|[Pallv.

i.e.
(W1, W2)|la < Jipo + Jojo + (P14 Jip1 + Pe + Joj1) || V1 ||v

+ (Jip2 + J2g2) || ¥ |v.
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which implies that

Jipo + J2jo

L e

where
N =min{l — P, — Jip1 — P> — Joj1,1 — Jip2 — Jaja},

= O is a bounded set.
In view of Schaefer’s fixed point theorem, x should have at least one fixed point and that is a solution

of (1.1). O

Theorem 4.2 Assume that 3 constants T; >0, ¢ = 1,2 such that V¢t € [0,1] and V ¥;,, ¥, e R, i=1,2,
Rt W1, Wa) — By (¢, WY, WH)| < V(|01 — W[ + T2 — W5)),

and
P+ Po+T1Ji+Tody < 1,

therefore, the system (1.1) has a unique solution defined on [0,1].

Proof Let (¥, Us), (), T}) € A and ¢t € [0,1], then we have

X1 (W1, W) () — x1 (W7, U5)(t)]

ﬁ ' — g)§1i—o1—-1 s) — W (s)|ds
=T —o1) /0 (t—s) |W1(s) — Wi(s)ld

|Bl| t 1—1 ' /
+F(£1)/O(t_3)§ By (s, U1 (s), Ua(s)) — hy(s, W) (s), Wh(s))|ds

+|Q1|(F(§1—01+2)+041|>[ lprai]

(¢ —o01+2) T(vy + & —o1)

x/(a—@Mﬁ”fmm@—wuww
0

F&ﬁﬂﬂAﬁq—@MﬁAW@ﬂM$WﬂW—MGﬂK$W%WWS
ol N e ) 0 (o)
+ I!(Bgll) /0 (1 — 8)61_1|h1(87 \Ijl(s)ﬂ \112(8)) - hl(sv \I//l(s)v @é(s))‘ds

< [P+ Ty A9 — Wy + [P — W]y ],

and consequently, we obtain

IIx1(¥1, W) — x1 (P, Us)|v

<[P+ Ty 9 — v + || — Th|v). (4.1)
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Similarly

[Ix2(W1, U2) — x2(P7, ¥5)||v
< [Py + Yo o] ([|¥1 — W[y + || — Wh|v). (4.2)

It follows from (4.1) and (4.2) that

X (W1, U2) — x (W], ¥5)|a
< (Pl + Py +7Y1J1 + TQJQ)(H\I/l — \IjllHV + H\IIQ — \II/2||V)

Since P+ P, +Y1J1 4+ YoJs < 1, then x is a contraction. Therefore, by referring Banach fixed point theorem,

X must have a unique fixed point i.e. (1.1) has a unique solution. O
5. Examples
Example 1
o 13 °DE W, (t (448)% | W1 () + Vs (t . 6, Wa(t)y )
DR W, (1) + LI |5 LPIMOLO1 g 00 | 9 >>) o,
15
DT Wy(t) + L22® | 6( (¢4 6)2 + In(1 + | L) M”)) (5.1)
U1(0) = W7(0) = (0) = ¥5(0) = 0,
3 19
T (I30)(3) = Ti(1), 1317 Ta)(5) = T2(1).
Here & = B.a1 = g, o1 =5, B1=5, L =Y a0 = 555, 02 =2, B2=6, p1 = 15, 11 =
2
%, g1 = %, p2 = %3, vy = 1—79, €0 = %, hi(t, ¥y, Ps) = % +s1n(% + %) and ho(t,¥q,¥y) =
(t+6)% +In(1 + | & + £21).

For all ¥1,U, € R and t € [0,1], we have

v
B (t, T, Us)| < 81+ ’ + 7—§

<81+ —|\I/1| + 8|\IJ2\,

and

U
|ha(t, Uy, Us)| < 49 + ’ + 8—72

Here po =38l,p1 = 6715ap2 = %7]’0 = 497.j1 = % and j2 = 8717

Also
Q1 = —1.00026, Q2 = —0.999578.
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Further
P+ P+ piJi+ i
oy | (P(51—01+2)+|0¢1|)
TG —o1+1) Tl L(§ — o1 +2)
< [p1a| o | )
F(l/l —|—§1—0’1+1) F(§1—0'1+1)
|z (F(§2—02+2)+|a2|>
VTRl S v rp——
( \,02042| |a2| )
F(ro+& —0o2+1) T'(e—o02+1)
p1|Bi] (& — o1 +2) + |aq]
- L' +1) +p1|Q1|( I —o1+2) )
( |p151] |81 )
P +&+1) I +1)
j1l B - ['(§ — 02 +2) + |ag|
MCESY “”QQ'( T(€& — 02 1 2) )
( |p2B2] | B2 )
P(rg+&+1) I'(§&+1)
=0.113658 < 1,
and
Dp2J1 + JaJo
_ p2|B] (&1 —014+2) + ||
YGRS “”'Ql'( D& — o1 +2) >
< |p151] |B1] >
Pri+&+1) T +1)

J2|B2| . I'(& — o2 +2) + |as]
MCESY “2'Q2'< L& — o2 +2) )
< |p2B2] | 52| >

Lrg+8&+1) TI'(&+1)
= 0.079586 < 1.

Therefore, in view of Theorem /.1, there exists at least one solution for (5.1).

Example 2

[ (2)] [Wa ()]

DS\IJ (t) +3

‘D3, (t) + 2o

(

(t+9)2(1+[W1 (1))

R CEOIENAGI)

‘Pl(t)

cDIW,(t) +

Vq(0) =
(I wy)(

‘D5 i W (t) +4<tan

1947
Uy (0) = W2(0) =

3) =0

5928

89+t
\I/”(O)
), g2 T2)(

+ i) ) o,
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11 1
ff7 62 - 4 P1 = 7 141

. _ 5 _ 1 _ 7 _9 _ 1 _
In this case, gl = 5,(11 = 799> g1 = 3 ﬂl = 3 62 = Z = 1947’ 09 —
1 1 _1 — 19 —_ 1 — |93 |¥
60 €1 =3, P2 =5, V2 = 55, €2 = 3, M, ¥, V) = arorare.y T (t+79)(1+\\1/2|)

tan~! Uy + sin(27Ws)
1927

For all U1,Uy, ¥}, 0, €R and t € [0,1], we have

and hQ(t7 \Ifl, \IJQ) =

1
|ha(t, U1, W) — T (2, WY, W5)| < — |0y — W] + |‘1’ — Uy
81 79
1
< 79(|W1 — W[4 [Wy — T5)),
and
i / ]' i ]' /
[P (t, W1, W) — ho(t, W], Wh)[ < o |W1 — Wi| + —[Wy — Uy
89 96
1
< @U‘I’l — U]+ [Ty — W)
Here T = —9 and Yo =
Also
Q1 = —0.9995, Q2 = —1.0148.
Further

P+P+7TJ+Tody

vt |

:F(§1*01+1)+|Q |(

(& 01+2)+|al|)
(¢ —o014+2)

lp1a|

(F(Vl +&—0o1+1) *

|a | )
' —o1+1)

|| [(§2 — 02 +2) + |ag]
+F(f2—02+1) +|Q2|< I'(§ —02+2) )
( \,02042| |a2| >
Lrg+&—02+1)  T(§2—02+1)
11|51 ( (& — o1 +2)+041|>
TGRSR G Yy
< |p151] |B1]
F(V1"|'§1-i-1 I'& +1)
Ts|5s I'(& — o2+ 2) + |ag]
+F(f2+1) +T2|Q2|( I'(& — o2+ 2) >

< |p2B2]
P(ve +& +1)
= 0.0647757 < 1.

| B2
(& + 1))

Thus, in view of Theorem 4.2, we deduce that (5.2) has a unique solution.
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Conclusion

Our paper mainly concentrated on the study of a new BVP of coupled nonlinear two-term fractional differential

systems. We employed the theories on fractional calculus and fixed point approach to derive the existence

and uniqueness results of the considered two-term fractional systems. To confirm the application of the stated

outcomes, two examples are provided.

In future work, we focus on the existence results for the BVP of coupled nonlinear two-term fractional

impulsive differential systems.
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