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Abstract— In this paper, we study several kinds of fractional integral operators containing generalized and
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I. Introduction

The notion of convexity is very important and basic in the theory of integral inequalities. It has numerous
extensions and generalizations that have been extremely beneficial to many branches of mathematics. Strongly
convex function was introduced and studied by Karamardian [13]. Lara et al. [17] gave strongly m-convex
function and proved that if two functions are m-convex then their maximum is also m-convex. For more details
on generalizations and extensions of convex functions, we refer, [18, 19, 26, 27, 29, 32].

The theory of fractional calculus has gained huge attention during the last few years due mainly to its
demonstrated applications in the field of pure and applied science, see, [3, 5, 30]. Kilbas et al. [15] discussed
different type of fractional integrals and presented the fundamental existence and uniqueness theorem for
ordinary fractional differential equations.. Further, Deng and Wang [6] proved Hermite-Hadamard inequalities
for twice differentiable («, m)-logarithmically convex function using Riemann-Liouville fractional integral. For
more fractional integral inequalities, see, [12, 25, 28, 29].

In 1903, Mittag-Leffler [20] defined and studied a function named as Mittag-Leffler function, which is direct
generalization of the exponential series. In fractional calculus, this function serves the same purpose as the
exponential function does in conventional calculus. We may refer to readers [2, 8, 23, 24]. Kilbas and Saigo
[16] studied composition properties of integral operators involving generalized Mittag-Leffler function in the
kernels. Further Andric ef al. [2] introduced an extended form of generalized Mittag-Leffler function and
established Opial-type inequalities for this function.

Recently, Donge et al. [7] gave strongly (a, m)-convex function and established a new refinement of the
bounds of generalized fractional integral operators. Gao et al. [11] proved the boundedness of a generalized
integral operator by using unified Mittag-Leffler function and also constructed various type of Minkowski and
Reverse Minkowski type inequality. Further, Nonlaopon et al. [22] defined the bounds of integral operator
involving unified Mittag-Leffler function with the use of (&, m)-convexity.
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Inspired by the above works, we establish fractional bounds via unified Mittag-Leffler function using
strongly (a, m)-convex function. Furthermore, we get the H-H type inequality with the help of the condition
close to symmetry about the interval’s midpoint. The results established in this paper give various kinds of well-
known fractional and conformable integral inequalities.

The work in this paper as follows: In Section 2, we give some basic definitions and results which are
necessary for our main results. In Section 3, we obtain fractional bounds for strongly (e, m)-convex functions
via unified Mittag-Leffler functions. We also obtain the Hermite-Hadamard type inequality with the help of the
conditions close to symmetry. In Section 4, we give the conclusions and future directions of our work.

I1. Preliminaries
In this section, we give some necessary definitions for our main results.

Definition 1. [14] A finctionY:[0,d] —» R, d> 0 is called strongly (a, m)-convex, where (a, m) € [0,1]?
Y Gx +m(1 = 9y) <EY () +m(1 - YY) —om*(1 - §)(y — x)? (2.1) satisfy Vx, y
€ [0,d] and & € [0,1].

Remark 1. (i) If we take a = 1, then (2.1), we get strongly m-convex function.

(i) If we take 0 = 0 then (2.1), we get (@, m)-convex function.

(iii) If we take (a¢,m) = (1,m), then (2.1), we get m-convex function.
(iv) If we take (¢, m)=(1,1), then (2.1), we get convex function.

(v) If we take (@, m)=(1,0), then (2.1), we get star-shaped function.

(vi) If we take 0=0 and (@, m)=(1,0), then (2.1), we get convex function.

Definition 2. [15] Let Y € Li[c,d]. The lefi-sided and right-sided Riemann-Liouville (R-L) fractional
integrals are defined as follows:
1 _
Y @) = 7 [Je = PV (Odg, x > ¢ (2.2)
And

1

() fxd(f —0FY()dE, x < d, 2.3)

Where I' () = foooe_z zH 1z,

I5-Y(x) =

Definition 3. [21] Suppose Y € Ly[c, d]. Then, K-fractional R-L integrals of order u, where R(u) > 0,K >
0, are

WY (0) = s [T G = OF LY (E)dE, x > ¢ 2.4)
And
WY () = s [1G =0k Y (), x <, 2

[oe]

K
where I} (.) is defined as follows: [, () = [~ t#=1 e_t?dt, R(w) > 0.

0

Generalization of R-L fractional integral using a monotonically increasing function is stated as:
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Definition 4. [15] Suppose an integrable function Y: [c,d] - R, and A be a positive increasing function
on (c, d], have a continuous derivative A" on (c,d). For a function Y the left-sided and right-sided fractional

integrals with respect to another function A on [c, d] of order p where R(1) > 0 are defined as:

Y () = s [T 4 @) A0) ~ AV (§)dE, x > ¢ (2.6)
And
1Y () = s [ ©AQ) = A (), x < d. (27)

Definition 5. [1] In the above Definition 4 the K-analogue is defined as:

WA () = s [T () (A6 = AT (), x> ¢ (2.8)
And
WY () = s [ (D) = A Y (§)dg, x < d. (2.9)

In 1903, Mittag-Leffler [20] defined a function named as Mittag-Leffler function as follows:

> !
z
Ea(Z) =;m a € (C,iR(a) > O,Z e C.

Definition 6. [2] Suppose w, @, 8,y, 60,1 € C, R(a), R(B),R({y) > 0,R(O) > R(1) >0withp =0,§ >0
and 0 <k <r+R(a). Let Y € Ly[c,d] and x € [c,d]. Then, the generalized fractional integral operators

1,0k, ,v,8.k,
CEETY and E;)_ya ) YCY are defined by

Ec"',tx,B,y
(em@my) (s 9) = [1Ge = O Bl (w(x — )5 9)Y (§)dé (2.10)
And
(e ) (i s) = [ (6 =0T ELg™ (0(§ = )% )Y (§)dé, (2.11)

Bs(n+1k,0-1)() 2"

no.kr . _ Yoo
where Elglyc(%9) = 2i20 5t 6y rcateh)

called extended generalized Mittag-Leffler function.

Definition 7. [9] Suppose Y, A: [c,d] > R, 0 < ¢ < d such as Y is positive and Y € Ly[c,d] and A are
differentiable and strictly increasing. Let g be an increasing function on [c,©) and w,a,y,n,0 € C,
R(a),R@y) >0,R(0) >R(M) >0,0,6 >0,5s =0 and 0 <k <6+ a. Then, for x € [c,d], the left and

right integral operator stated as:

GESTEOR0Y) (3 5) = [ RE (Egx® 4 P) Y (©)d(A(©)) (2.12)
d X AL
and (GELIESN0Y) (s 5) = [ RE (EZGR° 4, P) Y (©)d(A©), (2.1

,0.k,8 P(A)-A()) -n.6,k,8
where RS (Eg‘ﬁ'y A; P) = WEZ.ﬁ'V (w(A(x) = A(E)H; ).
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Definition 8. [33] Fora = (ay,a,,...,a,), b = (by,b,,..., b,), e = (e, e,,...,e,), where a;, b;, e; €

Ci=123,...,nsuch that R(a;), R(b;), R(e;) > 0 forall i. Let a, B,y, 8, 1, x,1,p,0,t €
€, min(R(a), R(B), R, R(S),R(0)) > 0and K € (0,1) UN withs = 0, Let K + R(p) < R(S + x + a)
with Im(p) = Im(6 + x + @); then

Ti=1 Bs(bu,a) (M) p1(O)juz

Mo (zabes) = 5 , 2.14
Wi (7 ®2e 5) LI20TI, Blevad ) arWml @leB) (2.14)
where B is stated as:

B, y) = [ &% (1 - f)y‘le‘(f<ls—f))d§. (2.15)

Definition 9. [33] LetY € Ly[c,d]. Then V x € [c,d], The fractional integral operator involving the unified

Mittag-Leffler function T:, ,;;,,}/9, 'g‘ ;x (Z; ab,e, S) is defined by

wn,p.kr .
(Ac+,a,ﬁ,y,6.u,xy) (x, & l_)’ & S)

= [ o (0 -0 ab e s) Y@ (216)

wmn,p.KT .
(Ad‘.a.ﬁ,y,&u.xy) (x, a,b,e, 5)

= [ -t i (0 — ¥ a,b,e,s) Y (©)dE, (2.17)

a,B.y.6,u.x

a; =1,s = 0and R(s) > 0in (2.8), we obtain the fractional integral operator related with the generalized
O function as follows:

(QAy s 1) (xia,b)

c+,oc,ﬁ,y,5,,u,x
= [fe -t Quekr L (wk— a, b) Y (&)dé, (2.18)
(Aq 0y oY) (x5 0.D)
= [{E =0 Qs o (006 = 0% b) Y(©)dE, 2.19)

npbkr (. oo Mo BB p1(0)pz
where Qo gy s (Z’ @ b) = 0T pad s om @)

This function is defined by Bhatnagar et al. [4] named as generalized Q function.

Definition 10. [11] Let P € Li[c,d], 0 < c,d < o be a positive function and let A:[c,d] - R be a
differentiable and stictly increasing function. Suppose - be an increasing function on [c, ) for all x € [c,d],
unified integral operator is:

1,p,0,k, ,0,0,k,
(GALILOKT  X)(s) = [ DE (TIRwwr s P) Y (§)d(A©), (2.20)
d
hagmesks (xs) = [CDf (T(Z'[f,’ﬁﬁ;:/l; p) Y(©)d(A®), (2.21)
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where DE (T2 4; P) = "EO=LE pnooir (G - AW, a,b,es5). (2.22)
Remark2. () Ifr=1,b,=n+1lk,a, =0 —1n,e; =1,p=x = 0in(2.20) and (2.21), we get the unified
integral operator which is given in Definition 7;

(i0) If P(x) = x® and A(x) = x, we obtained the operators which are given in Definition 9.

(ii)) If P(x) = x% for a > 0, in (2.20), we get the required operator which is introduced by Gao et al. [11].
(v)Ifr=1,b; =n+lk,a,=0—-ne,=np=x=0,P(x) =x%and A(x) = x in (2.20) and (2.21), we
get the required operator which is given in Definition 6.

Definition 11. Taking a; = [, s = 0 and R(p) > 0 in (2.20) and (2.21) we obtain the fractional integral
operator related with the generalized Q function:

@A o) (3@ b) = [T DL (QREYAP) Y ()A(A),
GAG 2y s (i@ b) = [ D (QUg 4 P) Y(©O)A(AE)

,0,0,k, P(A(x)—A(8) 0,0k,
where Df; (QZ'Z‘V‘#;A; P) = W QZ'Z'%&;'X (a)(/l(x) —A))*, a, b) .

The following Lemma will be necessary for proving our results:

Lemma 2.1. [7] Let Y € [c,d] » R be strongly (a,m)-convex function, 0 < c <md. If Y(x) =
Y (%) and (e, m) € [0,1]2 with m € (0,1], then,

v (c+md) <Y (2% m (1 _ Ziu)) _ 1(2“_—1) (c + md — x — mx)2. (2.25)

2 m\ 22@

II1. MAIN RESULTS

In this section, we prove fractional bounds for strongly («, m)-convex functions via unified Mittag-Leffler
function.

Theorem 3.1. Let Y € Li[c,d] be an integrable strongly (&, m)-convex function. Suppose ; be an
increasing function on [c, d] and let A: [c, d] — R be a differentiable and strictly increasing function. Then, for

all x € [c,d], we get the required inequalities involving the unified Mittag-Leffler function T;I'gf'g';v

(Z; a,b,e, S) satisfying all the convergence conditions:

wn,p,6.kr .
(ﬁAc:.]al.)B%#.x Nx;s)

< g (T49%7 4; P) [(mY ()4 - Y(c)/l(c))
~HE iy (2) - ¥(9)) 154)

—om (% - c)z (x—lc)“ [F(a+ DI% + I'Q2a+ DIZE|AX)], (3.1)

ISBN : 978-81-978522-2-0 99



Optimization and Artificial Intelligent Strategies for Engineering and Management

1.0,0,k,r
ﬁA(;_y{gf_ﬁ,y’u‘xY) (x, S)

< 07 (1250274 P) [(Y(@)4() - m (£) AGo))
I'(a+1) x a
B (d—x)l"‘ (y(d) —mr (E)) l3-4(x)
—om (2 - d)' M+ DIE +'Qa+ DAL 32)
By adding (3.1) and (3.2), we get

wmn,p,0.kr . w,n,p,0,kr .
(ﬁAC+_a_/g,y#‘xY) (x;5) + (ﬁAd_"{é]ﬁ,y#,xY‘) (x;5)

< D¢ (TP 4; P) [(mY (2) AGx)

Y (©4()) = X2 (my (£) - ¥(©)) 18 AGo)

2 9
—om (% - C) (x—c)* [F(a + 1)13" + F(Zd + 1)134?]/1()6)]

+D¥ (T‘Zﬁﬁﬁ‘;A; P) [(Y(d)/l(d) —my (%) A(x))
_ r(a+1)

(@ (Y(d) -mY (%)) IG-4(x)

—om (2 - d)' M@+ DIE +'Qa + DB 33)

Proof. After considering P and A, we have the following inequality:

P(A()-A©) _ P(4@)-4A(0))
<
AX)-AE) —  A@)-A() (3.4)

forall ¢ € [c,x] and x € [c,d].
Multiplying Tﬂﬁ,ﬁﬁﬁ,x (a)(/l (x) —A)*;a,b, e, S) A'(¢) in (3.4) and from (2.22), we get

Dé (T"’p""’”A; P) A'(E)

aBy.ux
P(AG) = AQ)  npor :
< mﬂ,ﬁigﬂ,x (w(/l(x) —A(E)*;ab,e, S) A'(©). (3.5)

By using

I (w(AG) — A a,b.e,s)

- - - (3.6)
< TIposr (0(A@) =AY a,be,s),
we get the following inequality:
D (TJ0r 4 P) A (§) < D (TIE¥T A, P) A'(§). (3.7)

Strongly (@, m)-convex function Y satisfies the folowing inequality:
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e <(—€)“r(c)+m(1— )

—om(C=5e (1 (i_f)“)(;—c)z. (38)

Multiplying (3.7) and (3.8) then integrating over (c, x), we get
f DS (T;’gf:;A P) Y(©)d(A®)
< Dg (250 4; P) Y(c)f ( )“d(/l(f))
x
+mr () f (1 - (—) ) d(4()
—om (% o [(EEe - ) d(/l(f))]- (3.9)
We use Definition 10 and integrating by parts, we get

GACTPOET ¥y (x; )

ctaBy.ux
< Dg (T80 4 P) [mY () AG) = Y () A(c)
e i (2) 100 12469 o

r(a+1) F(2a+1)

—Gm( —c)? <(x o SA(x )— T If“/l(x))]

Now, for & € (x,d] and x € [c, d], the following inequality holds:

D (TJ0wr 4 P) A (§) < A% (TR 4; P) A'(§). 3.11)

From strongly (@, m)-convex function ¥, we have

r® <@ +ma - () r (%)

d—x m

—om (f—)“( (=5 - ap

(3.12)

Now, adopting the similar procedure as we did for (3.7) and (3.8), the following inequality we can get from
(3.11) and (3.12):
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A gy ) S)

a-,apy.ux
< D3 (12807 4; P) [(Y(d)/l(d) —my (%) A(x))
I'a+1) X\\ o (3.13)
e (Y(d) .% (E)> 1%-A(x)
—om (% - d)z ﬁ [[(a + DI% + I'(2a + DIZF]AM)].

By adding (3.10) and (3.13), (3.3) can be obtained.

Corollary 3.2. If we consider a=1 in equation (3.3) then we obtained the result for strongly m-convex
functions:

wn,p,0,kr . wn,p,0,kr .
ﬁACJr'a'ﬁ‘y#'xY) (x;5) + (ﬁAd_,a,ﬁ,y,,u,xY) (x;5)

< D¢ (TJowTA;Y) [(mY (%) AGx) - Y(c)/l(c))

1 X x o ) N
(x=0¢) (ml’ (E) - Y(C))J; A(&)dE - Gm(ﬁ _ C)z((x = fc .
2 x
e -0 a0+ g3z
X [<Y(d)/1(d) —mr (%) A(x))
m

T (Y(d) —my (%)) 1@

X dz 1 d 4 2 d ,
_“m<ﬁ_ ) (d—x)fx"(f) (f)+mfx<f—x)/1(f) © . @14

Remark 3. If o = 0, then above theorem reduces to Theorem 1 of [22] .

Remark 4. [If (a,m) = (1,1) and o = 0, then above theorem reduces to Example 3 of [22].
Remark 5. Ifa = 1 and o = 0, then above theorem reduces to Example 2 of [22].

The following result given below we have obtain the upper and lower bounds of the sum of operators
(2.20) and (2.21) in the form of a Hadamard inequality.

Theorem 3.3. After considering Theorem 3.1, in addition, if

Y(x)=Y (%) then

2¢ c+md
p ,0n,p,0,kr ) p 201,00,k .
1+m(2% - 1) [Y< 2 ) ((AAd"“'BW'Xl) (€8) + +(Acg gy (i 5))
o /2% -1 P
() GaRe g (e +md = x = m)D) ;)
1,p,0,k,
+ GAL (e + md = x = mx))(d; )]
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n.p.0,kr . 1.0,6,k,r .
< GA gy (e s) + GAZNT S Y)(d;s)

< 2D (Tojg'y"_i';/l; P) [(Y(d)/l(d) —my (%) A(c))

T'a+1) X\ o x rCa+1) ra+1)\ ,

Proof. With the assumptions of P and A, we have

P(A(x)-A(c)) <P(A(d)—/1(c))
AX)-A(c) —  A(d)-A(c)

(3.16)

Multiplying Tc?ll;}?:; (w(/l (x) — A(c)*; a, b, e, s) A'(x) in equation (3.16) and from (2.22), we get

,p,0.k, ’
DS (TO'Z 2O A; P) A'(x)

3.17)
P(AD)-A(0) n,0,0,k,7 _ i / (
= T @) wBywx (0@ =A@ sab.e, 5) 4/ @),
By using
Tg[;f;’f; (w(/l(x) — A(C)*; a, b, e,s)
- - - (3.18)
0,0k,
< Togvis (@A) = @) a,b,e,s),
we get the following inequality:
DE(TIR%T 4 PYA'(x) < DS (T(Z'l’;,’fﬁ'; A P) A'(x). (3.19)

Using the definition of strongly (&, m)-convex function Y for x € [c, d], the following inequality holds:

Y(x) < (%)“Y(d) +m(1— (Z — Z)a) Y (%)

o X—C o XTC N €
om(z—)"(1 (—d_c) )(m d)2. (3.20)
Multiplying (3.19) and (3.20) and integrating over [c, d], we get
¢ 0.k
j Dg (T8 4; P) Y ()d(A(x))
c
< D¢ (T"'p‘e’k'TA-P) Y(i) ’ 1- (—x —¢ “) d(A(x))
< Da(TapyuxiP) [m m/ . ( d— c) x
4 x—c c
— \a _ A 2
+Y(d)fc (d—c) d(/l(x)) am(m d)

d . _ a , _
x(j Goprau - | (Z—_E)Z“d(zl(@))].
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We use Definition 10 and integrating by parts, then we get the following inequalities:

wn,p,0.kr .
GAG gy )

r(a+1
< Dg (T4 ; P) [(Y(d)/l(d) mY( )A(c)) - (éa_—+)3
rQa+1
x ((Y(d) —my (%))13_/1@)) am( — )2 ((.Eza—:)m)
Hat e s (3.21)
T d-o
Now, for x € [c, d], the following inequality holds true.
D (TIR0T A P) A () < 4G (TIRwTA; P) A'(x). (3.22)

Now, applying the similar process as we did for (3.19) and (3.20), the following inequality can be obtained
from (3.20) and (3.22)

hA e V) (d; 5)

AT et a,By.ux

< DS (T;’gf:;A P) [(Y(d)/l(d) —my (%) A(c)> - %
ra+1
x ((Y(d) —mr (%)) Ig_A(c)> - Jm(— d)? (ﬁ
z(aJr)‘?)ld A(0)]- (3.23)
By adding (3.21) and (3.23), the following inequality we get:
GAGEL T ) (e s) + GALIETE Y)(d; 9))
< 2D¢ (T;’[;f:f;/l P) [(Y(D)A(D)
ra+1
_mY'( )AG) - %((y(d) (C)>1g_/1(c)>
c ra+1) TI'(a+1)
—Jm(a—d) ((d—c)za Ao >1d A(c )] (3.24)

Multiplying both sides of (2.25) by D¢ (T;’ 4 f 1]4{ A P) d(A(x)), and integrating over [c, d], we have
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c+mdy (* ks
Y (—2 )JC D¢ (Tozgy_#'x/l; P) d(A(x))
< i + 1-— i dDC (TW'PrsrkrTA. P)
=\ga ™™ 2¢) ) ), 7x Cabyux

g 2% -1y (¢
x d(A(x)) - E( 22a )_[ Dz (ngfl’:;/l' P)
c

X (c +md — x — mx)?d(A(x)). (3.25)

From Definition 10, we get the required inequality:

c+md 0k
r(—3 ) A ey D)
o /2%—-1 0k
+E< 22a ) A gy (€ +md —x —mx)?)(c; 5)
1+m(2% - 1) o
< (2—a> QA D s). (3.26)

Similarly, multiplying both sides of (2.25) by D} (T;’;;f l’f T A; P) d(A(x)) and integrating over [c, d], we

have

c+md
v (S555) qazets 1@s)
o /2%—-1 .
T (—22a ) GAZIEE (e +md — x —mx)?)(d; 5)
1+m2*-1) ok
= (2—a> A ) (5 ) (3.27)

By adding (3.26) and (3.27), the following inequality is obtained:

2¢ +md
[ (55) Az e s)

T+m(2e—1) 2 @Byt
P 0n,p,0,k1r i
FGASTPORT 1)(d; 5))
o2%-1 0k
+ - (—22“ ) ((ﬁA;’ﬁf‘b,'},’;x(c +md — x — mx)?)(c; s)

.00k,
+(ﬁAz)+r,la!.)B.y.1:x(C +md — x — mx)*)(d; 5))]

1.0,0.k, n.0,0,k,
< QAGTEIET Y)(c;s) + GALTET Y)(d; 5). (328)

Combining (3.24) and (3.28), inequality (3.15) can be achieved. O

Corollary 3.4. If'w consider a = 1, we get the following inequality satisfy for strongly m-convex

functions
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2 c+md ok o
e I (S5 (GAZ R D) + GAZIE T (i)
/1 00k
o (?) (A e sy (€ +md —x —mx)*)(c; 5)

.00,k
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Remark 6. Ifa = 1 and 0 = 0, then above theorem reduces to Example 4 of [22].

Remark 7. If (a,m) = (1,1) and o = 0, then above theorem reduces to Example 5 of [22].

Theorem 3.5. Let Y:[c,d] » R be a differentiable function. If |Y'| is strongly (a, m)-convex and we let
A:[c,d] = R be a strictly increasing and differentiable function, then we also let ; be an increasing function

on [c,d). Then, for all x € [c,d], we have the following inequality involving the unified Mittag-Leffler function
Tn,p,B,K,r

@By 5 (z; a, I_), e, s) satisfying all the convergence conditions.
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where (GASTETKT Y )(x;5) = [ DS (T;;ﬁggx/l; P) Y (&)d(A(©)

1,00k, da ,0,0,k, li
and (GAGTETT Y« N)(x;s) 1= [1 DF (T;{ B 4 P) Y ()d(A().

Proof. Let x € [c,d] and ¢ € [c, x]. Then using the definition of strongly (&, m)-convexity for |Y’| the
following inequality is valid:
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The inequality (3.31) can be written as follows:
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Now consider the second inequality of (3.32):
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Multiplying (3.7) and (3.33) and integrating over [¢, x], we get
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By applying (2.20) of Definition 10 and integrating by parts, we get
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If we take the left-hand side of the inequality (3.32) and follow the similar pattern as for the right-hand side
inequality, then

1,00k,
(ﬁA(cU*T,IaF,)B,y,ST.u,xY * A)(x; )

10,0k, X '
=g (T 4, P) (m P& ae@ -1 (c)lA(c))

LD Gy ] - r©)1) 15,400 - om(E - o

(x— o) m ¢ m

Ia+1) rCa+1) ,,

<( )a C+/1( ) - m]f+ A(X))] (335)

From (3.34) and (3.35), the following inequality is observed:
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Now, applying strongly (a, m)-convexity of |Y’| on (x, d] for x € [c, d] we have
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Applying the same procedure as we did for above, we get the following inequality from (3.11) and (3.37).
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After adding (3.36) a and (3.38), inequality (3.30) can be obtained.
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Corollary 3.6. If @ = 1 then the following inequality holds for the strongly m-convex function
|GAsmeoT Y x M) 5) + GAGTLeT Y+ M) )

a,By,6.1,% a~,aBy.0.ux
un ;9: ) ! !
< Dg (T 4 P) [(GmlY” (£) 14(0) = Y (©)14(c))

1

— 5l () 1-1r@D
[ 4(9dAE) - omE - ) (T
~ s [ = 9 A
+DF (TR0 5 P) [(IY' ()] A(d) — mlY” () |A()

)7 A@©d©

a,By,0,ux

— == (r@i-mly' (£)
[ A©dAE) = omE - D (7 I
A MGEIVIGLIGN

[EA@©dE

Remark 8. Ifa = 1 and 0 = 0, then above theorem reduces to Example 6 of [22] .

Remark 9. [f (a,m) = (1,1) and o = 0, then above theorem reduces to Example 7 of [22] .
Remark 10. If'o = 0, then above theorem reduces to Theorem 3 of [22].

vI. CONCLUSIONS

In this article, we have established integral inequalities for strongly (a, m)-convex function by using fractional
integral operators involving unified Mittag-Leffler function and also proved the H-H type inequality with the
help of strongly (a, m)-convex functions close to symmetric functions. The results obtained in this paper
contain several previous established results for m-convex and (@, m)-convex functions. As future directions

we can extend the result of this paper for higher order strongly (&, m)-convex function.
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