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Abstract: In this article, we present new fractional Hadamard and Fejér-Hadamard inequalities for
generalized fractional integral operators containing Mittag-Leffler function via a monotone function. To
establish these inequalities we will use exponentially m-convex functions. The presented results in particular
contain a number of fractional Hadamard and Fejér-Hadamard inequalities for functions deducible from
exponentially m-convex functions.
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1. Introduction and Preliminaries

Q_ real valued function 77 : I — R is said to be convex on I, if the following inequality holds:

n(tg1+ (1 -1)62) < ty(g1) + (1 =1)n(62), V61,62€ 1, Te€[0,1]. 1

The function 7 is said to be concave if reversed of inequality (1) holds.
A convex function is also equally defined by the well known Hadamard inequality stated as follows:

91+§2)< 1 /92 Ddp < 1e) +1(e2)
77( 2 T 61 /g 7T < 2 ’

where 77 : [61,62] — R is a convex function.
In [1], Fejér gave the generalization of Hadamard inequality stated as follows:

1 (252) [ xtr < [ nonoe < LD [P, @)

2 61 61 2 61

where 77 : [¢1,62] — R is convex function and « : [¢1,62] — R is a positive, integrable and symmetric to $17°2.

The inequality (2) is well known as the Fejér-Hadamard inequality. @~ The Hadamard and the
Fejér-Hadamard inequalities have been analyzed by many researchers and produced frequently their
generalizations, refinements and extensions (see, [2-18]).

In [19], Rashid ef al., introduced the concept of exponentially m-convex functions defined as follows:

Definition 1. A real-valued function# : I — R is said to be exponentially m-convex, if the following inequality
holds:
e (Tetm1-1)02) < 1el(61) 4 (1 — 1)e(%2), Veq,co €1, me (0,1, Tel01] )

If we take m = 1 in (3), then exponentially convex function defined by Antczak in [20] is obtained, see
also [6]. We recall that a real-valued function 7 : I — R is said to be exponentially convex, if the following
inequality holds:

el (Tt (1-1)62) < 16 4 (1 — 1)) Yoy, co €1, Te0,1]. @)
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Next we give the definition of generalized fractional integral operators containing Mittag-Leffler function
in their kernels as follows:

Definition 2. [21] Let w,9,60,1,p,c € C, R(9),R(0),R(I) > 0, R(c) > R(p) > Owith p > 0, r > 0 and
0 <q<r+R). Let y € Li[g1,¢2] and u € [g1,62]. Then the generalized fractional integral operators

g ;Cl’;g + 1 and Yg’, ;’3:;’92, 17 are defined by:
U
(Yﬁ':{% gr’7> (u;p) = /g (=0 TEGYT (w(u —T)% p)n(v)dz, ()
B, 1
G2 _ 70,
(Ygﬁ;',qzﬁ;,gz’?) (u; p) = / (7= )" EGe T (w(t —u)?; p)y(v)dr, ©)

where Eg’;’?'c(‘r; p) is the generalized Mittag-Leffler function defined as follows:

[e9)

rac . = Bplotngc—p) (c)ng T"
o (T'p)_n;) pﬁ(w—p) F(ﬁnje) (D’

In [22], Farid defined the following unified integral operators:

Definition 3. Let 77, : [¢1,62] = R, 0 < g1 < ¢2 be the functions such that # be a positive and integrable and
x be a differentiable and strictly increasing. Also, let % be an increasing function on [gl, o) and 6,1,p,¢c € C,

p,%,r>0and 0 < g <r+ 9. Then for u € [g1, 2] the integral operators KY;S;?{ 1 and KYZ,’S,’;’gU are defined
by:
o(k(u)—x(T
(wigracn ) tup) = [ T = S B oltu) = x() sl () (), o
1
2 y(x(T) — x(u
(g ) ) = [ PR B () = w(0)) % (2 (1), ®)

If we take (1) = u? in (7) and (8), then we get the following generalized fractional integral operators
containing Mittag-Leffler function:

Definition 4. Let 77, : [¢1,62] = R, 0 < g1 < ¢2 be the functions such that 7 be a positive and integrable and
« be a differentiable and strictly increasing. Also, let 8,0,1,w,p,c € C, p,8%,r > 0and 0 < q < r + . Then for
u € [g1, 6] the integral operators Y?/"° 5 and Y/ . 1are defined by:

1 2

8,0,l,w,6 9,0,l,w,
(e, o) () = [ 06000 = K(0) EGE (o) = x(0) I, ©)
(KYf;j;'jjﬁ,,gzn) (1) = [ (k(x) = ()" ERH (wlx(x) = ()% )y (2)d (7)), (10)

Remark 1. (9) and (10) are the generalization of the following fractional integral operators:

—_

By taking x(u) = u, the fractional integral operators (5) and (6), can be achieved.

2. By taking x(u) = u and p = 0, the fractional integral operators defined by Salim-Faraj in [23], can be
achieved.

3. By taking «(u) = u and | = r = 1, the fractional integral operators defined by Rahman et al., in [24], can
be achieved.

4. By taking «(u) = u, p = 0and ! = r = 1, the fractional integral operators defined by Srivastava-Tomovski
in [25], can be achieved.

5. By taking k(1) = u, p = 0and | = r = g = 1, the fractional integral operators defined by Prabhakar in

[26], can be achieved.
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6. By taking x(u) = u and w = p = 0, the Riemann-Liouville fractional integral operators can be achieved.

From generalized fractional integral operator (9), we have

(e, 1) () = [ Cetu) = x(0)" B (@lx(a) = x(1) s ()

61
o LS Bl nge—p) (O o (x(w) — x(x)"
= e e R W)

E Bplp+ngc—p) (g " [ O
= Y e T e T Jy, () = K2 Hd(x(0)

_ & Bplptnge—p) (g " (k(u) —x(c1))""
- (K(T/l) —K(gl))gngo £ 5(P/C_P) F(ﬂnjf)) (l)nr On+o

_ & Bplp+ng,c—p) (C)n w" (k(u) —x(g1))™"
= (x(u) —K(gl))()n;) L B(o,c—p) 1“(19n+9q+ 0 D

= (r(u) — x(61)) Eg ™ (w(x(u) = x(c1))% p)-

Hence
(e, 1) 3D = o) = () EGS (x) = w(60)) %)
and similarly, from generalized fractional integral operator (10), we get

(12, 1) () = (xe2) = w0 G5 o) = ()% p).

We will use the following notations in the article:
€y 1) = (Y500, 1) (), 1)

€l i) = (XG0 1) (ip) (12)

In [27], Mehmood et al., proved the following Hadamard and Fejér-Hadamard inequalities for
exponentially m-convex functions via generalized fractional integral operators (5) and (6).

Theorem 5. Let 17 : [¢1,mG2] C R — R be a function such that y € Lq[g1, mga] with g1 < mgy. If 17 is exponentially
m-convex function, then the following inequalities hold:

0.7,4,€ . 6+1 0.1.4,¢ .
(€1+m€2> (Yﬂ,e,l,d;,gi*'é?) (mg2, p) +m i <Yl9,9,l,d;ml9,gz_ 37]) (%’ p)
e G e (mgaip) < 5

m9+1 61 61
< 20mes —c1) Ke”(gl) - mzen(m2)> Cot1,amo gy (%/‘P) +(mga —¢1) (6’7(52) + me”(mz)> Co,omt c; (gl;rﬂ ,

w

where 0 = —Y——.
(mgo—¢c1)?

Theorem 6. Let 17 : [g1,mg2] C R — R be a function such that y € Lq[g1, mga] with g1 < mgy. If i is exponentially
m-convex function, then the following inequalities hold:

P e’7> (mga; p) +m?*1 (Yp’r’q’c e") (55 p)
- c1+mgy \ T 4 _ ¢1+mgy \ T m’
e”(gﬁzmsz) ) < ( a,e,l,wzﬁ,(lfz) 19,9,l,w(2m)19,(172)

2m
(€1+2m€2)+(mg2’.p — 2

6,029,

mf+1 51 5%

< (1) _ ,2,100%) (1. _ 1(c2) (%)
~ 2(mgy —¢1) [(6 e g9+1,a)(2m)”,(L’"’gz) (m’p) +(me2—c1) (e +me

2m
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w

where 0 = —Y——.
(mga—¢1)?

Theorem 7. Let 17 : [g1,mgp] C R — R be a function such that y € Li[g1, mgo| with ¢4 < mgy. Also, let

i« : [g1,mg2] — R be a function which is non-negative and integrable. If 11 is exponentially m-convex function and
n(v) = n(g1 + mga — mv), then the following inequalities hold:

0.1,4,¢ ¢1.
61 +megy (1+m) (Y199l¢:;ml9 eW6K> (ﬁl’ p)
'7(#) 0.7,4,C x C1, AT Gy
e Y e =;p) <
8,0,1,com?,c5 m’ — 2

m 1 1
M enler) pp20100) P4, ) (SL. _ n(g2) (%)
= 2(mgy —¢1) [(e voom ’ ) (Yﬂ,eﬂ,l,wm“’,gze > (m'p) + (mg2 —¢1) | €72 + me" n?
0,1,9,C K Ql.
X (Yﬂ,e,z,omﬁ,gze ) (v )]

where 0 =

_w
(mgr—¢1)®"

In this article, we establish the Hadamard and the Fejér-Hadamard inequalities for exponentially
m-convex functions by the generalized fractional integral operators (9) and (10) containing Mittag-Leffler
function via a monotone function. These inequalities lead to produce results for generalized fractional
integral operators given in Remark 1. In Section 2, we prove the Hadamard inequalities for generalized
fractional integral operators (9) and (10) via exponentially m-convex functions. In Section 3, we prove the
Fejér-Hadamard inequalities for these generalized fractional integral operators via exponentially m-convex
functions. In whole paper, we will consider real parameters of the Mittag-Leffler function.

2. Hadamard inequalities for exponentially m-convex functions

Here we will give two versions of the generalized fractional Hadamard inequality.

Theorem 8. Let 1,k : [g1,mG2] C R — R, 0 < ¢1 < mgy be the real valued-functions. If j be a integrable and
exponentially m-convex and x be a differentiable and strictly increasing. Then for integral operators (9) and (10), the
following inequalities hold:

K(Q]HW(Q))

2677( 2
< LY e1oR ) (k7Y (mK(go)); p)r 4+ mOTL (L YE A elor ) (k1 LGN
S "o Lmet 52)):P Lo 0,1,wmc; m )P

m ! { (E(61)) mze”<x(r§21))> g+1 (Kl <K(g1)) ;p)

< ~
~ (mx(g2) —x(g1)) am?,c;
(51)

+ <e’7("(52)> T me (5 )) (mx(c2) —K(Gl))xéf}mﬁlg (K1 (K(gl)) ;P)] (13)

w

where & = Gy @

Proof. Since 7 is exponentially m-convex function on [g1, m¢3], for T € [0,1], we have

2 (FTR) _ rlere) +m(-0(2) 4 (-0 6 () 1)

Also, from exponentially m-convexity, we have

TR+ m(-)x(62)) 4 (-0 brx(ea) < o (en<x<g1>> _ mzev("ifz”)) o (eﬂ(K(Qz)) N mev("i,f?)) . a5)
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Multiplying both sides of (14) with 79~ Eg’;’?’c (wt?; p) and integrating over [0, 1], we have

K(g1)+mx(cp)
26”( z )/0 o- 1E§g?c(wrﬂ;p)d’c

)M

</ L0-1pPrAc wTﬁ;p>en(7K(g1)+m(1 T)x(62)) ¢ —i—m/ - 1E§g?c w,rﬁ;p)eq((lfr - +7x(62)) gt (16)

9,0,1

Putting (1) = tx(g1) + m(1 — 7)x(g2) and x(v) = (1 — T)% + 7x(g2) in (16), we get

26’7(%) /: (mK(Qz))(mK(gz)_ ()~ 1E§gtl]c(d)(m1((g2)—K(M))ﬂ;P)d(K(u))

S/g] ) () — () LESTE (@ (mx(g2) — x(u))%; p)e ™) d (x(u))

ot /ng (K(v) B K(g1)>9 Eg;?c <m o (K(v) _ 'C(gl))ﬁ;p> 1@ (x(v)).

() U "

By using (9), (10) and (11), the first inequality of (13) is obtained.

Now multiplying both sides of (15) with 79~ 1E§ ;? “(wt?% p) and integrating over [0, 1], we have

(9)

k(1) x(¢1)
S (ei’](K(gl)) _mzeﬂ( mzl >) /0 GEQQ?C((UTﬁ,‘ p)dT+m (EU(K(QZ)) +me’7( mzl >> /0 9 1E§;?C((UT19,‘ p)dT
17)

Putting x(u) = tx(g1) + m(1 — 7)x(¢2) and x(v) = (1 — T)% + 1K(g2) in (17), then by using (9), (10)
and (12), the second inequality of (13) is obtained. [

Corollary 1. Under the assumptions of Theorem 8 if we take m = 1, then we get following inequalities for exponentially
convex function:

(K(gl);K(€2)>

2¢" W0t (G2ip) < < Yoo +€’7°"> (62;p) + (KYI’;’Z‘Z’;,QZWO") (61;p)

S( 1(x(62)) 4 o (x( ) é’ (Glr ) (18)

- w
where @ = Glgy-en)®”
Remark 2. 1. If we take x(#) = u in (13), then Theorem 5 is obtained.
2. If we take « (1) = u and m = 1in (13), then [15, Corollary 2.2] is obtained.
3. If we take (1) = u in (18), then [15, Corollary 2.2] is obtained.

In the following we give another version of the Hadamard inequality for generalized fractional integral
operators.

Theorem 9. Let 1,k : [g1,m¢2] C R — R, 0 < ¢1 < mgy be the real-valued functions. If 11 be a integrable and
exponentially m-convex and x be a differentiable and strictly increasing. Then for integral operators (9) and (10), the
following inequalities hold:

U(K(GlHZW(Qz)) 0 1 0,7,4,¢ oK -1
2e xC e imeensy (KT (mK(62)); p) < [ (Y e ) (k7 (mx(62)); p)
( ( (61) , (Gz)))

@29, (k1 19[9/][@20[(;(—1 (M))

o —1 (*(61)
Lot [ yerac L (K 1 ( ); )
(K 19,9,1,(2)(2711)19, (Kfl (%)) m P
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mf+1 (K<g1>> L (x(cr)
1(x(61)) _ 45,2, 2 6-+1 1 1)\ .
= (mx(g2) —x(g1)) l(e s )gw(zm)ﬂ,(;(1(’<(§1);sz(52>>)(K < m > 'P>

x(¢1)

T <ev(x(gz)) I me”(mz)>(m;((g2)—K(gl))xgi(zm)l9’<;<1(’%;”’((@)) <;<1 (K(21)> ;pﬂ ) (19)

w

where & = G ST

Proof. Since 7 is exponentially m-convex function on [gl, mgz], fort e [0, 1}, we have

x(61)+mx(gp) (2-7) (2-7) x(1)
2o (M) p(Bxtenmxe) | on(3x(e)+ BN 20)

Also, from exponentially m-convexity, we have

Tr(ga)+ (ZET) K(ﬁll)

o (3rte)+m 5 x(c))

+me’7< ) <

<e’7("(91)) - mze'?(KE'f%))) +m (e'l(”(gz)) + meU(Kij%))) .

N[

Multiplying both sides of (20) with T/~ 1E{%“(w?; p) and integrating over [0, 1], we have

K(g1)+mx(gp) 1
2@’7< 7 / T ECY T (wT¥; p)dtT
0 6,

(2-7) x(¢1)

1 T (2-1) 1 T
< [} gt B ) g [ o ) (S e )

Putting x(u) = $x(g1) + m(ZET)K(gz) and x(v) = $x(g2) + (ZET) wler) iy (22), we get

m

Klgg)tmr(ea) \ px 1 (mi(g2)) r,q,c
21 (1 >/K_1(W><mx<gz> — ()’ Elyy (2@ (mx(62) — x(u)”; p)d ()

K1 (mx(s2)) , »
<[ iy (m6(62) = K0 EGE @0 lme(cz) = () eV ()

1 ptes)

0—1
2m )<K(U> o K(Ql)) Eg:;’j’c((zm)ﬁa_](K<v) _ K(Ql) )0; P)EW(K(”))d(K(v)).

() Z

By using (9), (10) and (11), the first inequality of (19) is obtained.
Now multiplying both sides of (21) with T 1E{,"“(wt?; p) and integrating over [0, 1], we have

+ m9+1

(2-7) x(g1)

1 T (2-1) 1 T
o-1pprac 9.\ J{3x(61)+m=—x(ca) o-1porac,, 9. 3 1 3K(62)+
/o T Eyy) (wt’;p)e ( >dT+m T Eyy) (wt’;p)e ( " >dT

x(51)

K 1 1
(en(x(g])) o f,i”))/ B0 (1 p)dt 4 m <er](K(g2)) e (53 ))/ NPT (g p) e,
0 v 0

8,01
(23)

1
< =
-2

Putting «(u) = $x(g1) +m (ZET)K((;Z) and x(v) = $x(g2) + (ZET) kle1) (23), then by using (9), (10) and

m
(12), the second inequality of (19) is obtained. O

Corollary 2. Under the assumptions of Theorem 9 if we take m = 1, then we get following inequalities for exponentially
convex function:

zeﬂ(x(gl);x(§2)>xge +(Q2;P) < KYp,r,q,c +e;70;< (QZ}P)
@20, (x1 (Hey) ) 001,981 (M2 )
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+<Y1’;97w2ﬂ‘ (- (K(gl);l{(gz)»_eﬂw)(gl; p) < (e’?(K(Gz)) + en<n<g1)>>K gf-, 2 (e () (c;p), (4

w

(k(2)—x(61))?”

where @ =

Remark 3. 1. If we take «(u) = u in (19), then Theorem 6 is obtained.
2. If we take x (1) = u and m = 1in (19), then [15, Corollary 2.5] is obtained.
3. If we take (1) = u in (24), then [15, Corollary 2.5] is obtained.

3. Fejér-Hadamard Inequalities for exponentially m-convex functions

Here we give two versions of the Fejér-Hadamard inequality.

Theorem 10. Let 1,k : [¢1,mGgy]) C R — R, 0 < g1 < mgy be the real-valued functions. If 1 be a integrable,
exponentially m-convex and 17(x(v)) = n(x(g1) + mx(g2) — mx(v)) and « be a differentiable and strictly increasing.
Also, let 7y : [g1,mga] — R be a function which is non-negative and integrable. Then for integral operators (9) and (10),
the following inequalities hold:

K(61)+mx(cp) K(
17 2 0,14, Yok 1
20/ ) (KYa,e,z,wmﬁ,gz e ) < ( < ) )
(e 10K 7oK G
S(l—f—m)(Yleml,gze e )< ( > >

m
< e w7 = U} () (7 () o)
(e ) ) ) = ste) (55 ) (1 (52) )], )

(mr(c2)—x(g1))?"

Np

H

where @ =

Kleg)

Proof. Multiplying both sides of (14) with T~ ES7 7 (w?; p)e?((1-7) =5~ +7%(62)) and integrating over [0, 1],

9,0,
we have

K(g1)+mx(cp)
26’7( 1 2)/ 6— 1E§27C(w,[ﬂ;p)e'y((lfT)#JﬂK(gz))dT
0

S/ 6— 1EP”7C(wT ; p)ell (Te(en)+mA-1)x(c2)) pr((1- : ®(62)) 4

yHen) Kleg)

) fri(g2)) p(1-7) M8

+m/ 70~ 1E§;?C wt?; p)ent(1-7 +tx(62)) g, (26)

Putting x(v) = (1 — 7)% + 1x(g2) in (26), we get

zg”(K(g1)+2,nK<g2>>/g2 K(ﬂ))(}{(v) B K(fil)) Eg;tzc (m @ (x(0) — %)&; p>e’7(K(‘U))d(K(v))

6
. K A U K K mx —mxK(v K(0
S/K (e (q))(K(v)_ (g1>> Ege?cén w(K(Z’)—M)ﬁ; P)(?”( (c1)m(ez) =mr(©))p v ((2))g (1 (0) )

m

-1
+ m/gz e ( - K(g1)> Eg”;’j’c (mﬁa‘}(x(v) _ kler) )Y p> e @) 1K) g (i (v)).

m m

By using (10) and given condition #(x(v)) = 1(x(¢1) + mx(g2) — mx(v)), the first inequality of (25) is
obtained. o
K(g
Now multiplying both sides of (15) with 70~ 1E§ o] “(wt%; p)en (=D = +7x
we have

(62)) and integrating over [0, 1],
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x(s1)

/ ITERTE (cor?; p)et(Tr(e) +m(L-T)x(ea)) r((1-0) S 4 oxlea)) g
tm / O-1ppr (cwr?; )10 5 en(e2)) (1) "1 () g
< (i) e () ) [T eoppe (w00 8 e
0

o (en<x<gz>>+me’7(”f§%>)) / OV ERTAR (o7, p)er (0 ) g
JO

From above the second inequality of (25) is achieved. [J

Corollary 3. Under the assumptions of Theorem 10 if we take m = 1, then we get following inequalities for exponentially
convex function:

2/ ) (e e (eup) <2 (W e (i)

< (e 1 gntxen)) ( v w) (cup), 27)

w

where @ = G T”

Remark 4. 1. If we take «(u) = u in (25), then Theorem 7 is obtained.
2. If we take « (1) = u and m = 1in (25), then [15, Corollary 2.8] is obtained.
3. If we take (1) = u in (27), then [15, Corollary 2.8] is obtained.

In the following we give another generalized fractional version of the Fejér-Hadamard inequality.

Theorem 11. Let 1,k : [g1,mG2) C R — R, 0 < g1 < mgy be the real-valued functions. If 1 be a integrable,
exponentially m-convex and 1(x(v)) = n(x(g1) + mx(g2) — mx(v)) and « be a differentiable and strictly increasing.
Also, let 7y : [g1, mga] — R be a function which is non-negative and integrable. Then for integral operators (9) and (10),
the following inequalities hold:

2&(%) KYp,r,q,c eVor (1{_1 (K(gl)) )P)
ottt (0552 ;
=0 Y 10K pyoK 1 (x(g1) .
> ( +ﬂ1) (K 19,9,1,@(2,11):9(,(,1(%) _el e K s i
m K 51)) ) K(gl)
< 0e) _ 201 (58 > yPrac . <K 1( >; >
~ (mx(g2) —x(c1)) K x 00 @(2m)?, (<1 (Ko ) <)),

x(s1)

1(x(g2)) 7 (5 _ 0.10,C yox 1 (k1) .
—|—<e 2)) + me )(MK(QZ) x(c1)) (KYﬂ,e,l,w(zmwl(Kl(W))e )(K (m )l

w

where & = G ST

Proof. Multiplying both sides of (20) with T/~ 1E{9 (wt?; p)eWGK(GZ)+ 7 ) and integrating over [0,1],
we have

x(gq)+mx(gp) T (2—-7) x(51)
2o )/0 g (we®; p)e (B 5250 g

</ 0-1pbrac wTﬁ;p)eﬂ(%x(gl)w“m@x(gz))ev(% Klea)+ S
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T (2—7) x(¢1) T (2—7) x(¢1)
+m/ - lEl(;;‘;C WTﬂ;p)eW(2K(€2)+ 7 m )e'Y(zK(Gz)JF T Tm >dT (29)

Putting x(v) = $x(62) + (ZZT) ) in (29), we get

xk(g1)+mx(gn x~1 K(eq)+mr(eo) " — B
ZEW(HZ())/< L (K(U)_(gl)> gl ((2m)0@(x(v)—(gl))ﬂ;lﬂ) @) d(x(v))

() m

< /K(Kl<’((m§nw)> <K(v) B K(€1))91 B ((2m>0d)<K(v> B K(Gl))&l, p>

() "
s K61 Hme(e)=m(0) 50D g () - / (= y (: C)l B2 ))(K(v) ~ K(gl))“
x(e1)

x Ep T ((m)%(x(v) - M)ﬂ; p) ¢1(<(2) (K@) 4 (1 (0)).

m

By using (10) and given condition #(x(v)) = 5(x(¢1) + mx(g2) — mx(v)), the first inequality of (28) is
obtained.

Now multiplying both sides of (21) with 7/~ E‘; 9? “(wt?;p)e”

we have

) and integrating over [0, 1],

/1 T"*lEf;'Z?/C(wrﬂ;P)e”@"(gl)*’”(ZET)"(GZ)>37<%K(€2)+ 5 4
A 0,

+m / 1 T EG T (Wt p)e'i(%’f@zﬂ B (e + B0 G
0 r

x(¢1) (2—1) x(51)
0

1991

x(61) 1 T —7) ®(61)
m (eq(K(gz)) +me'1( ) )) / TeflEgrg?,C(w,L_ﬁ;p)87<7K(€2)+(22 L
0 0,
From above the second inequality of (28) is achieved. O

Corollary 4. Under the assumptions of Theorem 11 if we take m = 1, then we get following inequalities for exponentially
convex function:

x(c1)+x(cp)
W(f) 01,4, yoK ) < 01,4, 1ok ,yoK .
2e (KYﬂ,B,l,a'JZ”,(Kl (K(ﬂ);—x(‘;z) ) ) -¢ ) (gl' p) =2 KY&,G,I,LZJZ",(K’I (K(gl );—K(gz) )) -et e (911 P)
< (p1(x(62) W(K(m))) o140 yox .
- <E + e KY19,9,I,£D219,<K71 (K(gl);rk(gZ)))_e (gll P) ’ (30)
where @ = —

(x(62)—x(1))®”
4. Concluding remarks

Here we have proved two generalized fractional versions of the Hadamard inequality as well as two
generalized fractional versions of the Fejér-Hadamard inequality. For proving these fractional inequalities we
have utilized exponentially m-convex functions and generalized integral operators containing Mittag-Leffler
functions in their kernels. The presented results hold for exponentially convexity and well known fractional
integral operators given in Remark 1. Reader can obtain desired fractional Hadamard and fractional
Fejér-Hadamard inequalities from this paper.
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