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ABSTRACT Here we introduce new class of exponentially convex function namely exponentially
(p, h)-convex function. We find the Hermite-Hadamard type inequalities via exponentially (p, h)-convex

functions. We extend the various familar results.

INDEX TERMS Hermite-Hadamard inequalities, (p, k)-convex function, exponentially (p, h)-convex

function.

I. INTRODUCTION

Last couple of decades, the notion convex functions and its
generalizations have become more familar because of mar-
velous nature. The Hermite-Hadamard inequality [5], [6] for
a convex function ¢ : ) — R on an interval ) is

é(lern)S 1 /”;(W)dwsé“(yl)v%(m)’
2 y2 =) 2

¥
@D

for all y;,y, € Y with y; < yp. Selections of suitable
functions one can use inequality (I.1) to derive other useful
mean inequalities. For example see [1]-[4], [7]-[14]. Above
inequalities are true in the reversed order if ¢ is concave.
Definition 1 ( [7]): Let s € (0,1]. A function ¢ : Y C
[0, 00) — [0, 00) is called s-convex in the second sense, if

Syt + 1 —1)y2) €D+ (L —k)°¢02),  (12)

for all y;,y2 € Y and «k € [0, 1].

Definition 2 ( [17]): Leth : J € R — R be a positive
function. Consider an interval ) C (0, 00), then a function
¢ : Y — Ris called h-convex, if ¢ is non-negative and

¢ (keyr + (1 = k)y2) < h(k)¢(yD) + h(1l = k)¢ (y2), (1.3)

for all y;, yp € Y and k € [0, 1]. If (I.3) is reversed then ¢ is
called h-concave.

Definition 3 ( [9]): Consider an interval )) C (0, co) and
p € R\{0}. A function ¢ : ) — R is called p-convex, if

¢ ([x;fi +(1— K)y;],‘,) <kt + 1 —K)t(k2), (14
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for all y1,y> € YV and r € [0, 1]. If (I.4) is in reversed order
then ¢ is called p-concave.

Sarikaya et. al. [16] and Iscan [9] proved Hadmard inequal-
ities for A- and p- convex functions, respectively.

Theorem 4 ( [16]): Let ¢ : Y — R be h-convex function
and y1, y2 € Y withy; < yzand ¢ € Ly ([y1, y21). Then

¥2
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1
< [ + O] fo hdi.  (LS)

Theorem 5 ( [9]): Consider an interval J C (0, co), and
p € R\{0}. Let¢ : YV — R is p-convex and y1,y, € Y,
y1 <y2.If ¢ € L ([y1, y21), then we have

1
NS fyz £00) , < $ODFE0D)
2 yg_y[l) » wiP 2

1.6)
Lemma 6 ( [9]): Let ¢ : Y — R be a differentiable

function on )°, i.e., the interior of J, and y1, y» € V,y1 < y2,
and p € R\{0}. If ¢" € L; ([y1, y2]), then

COVHE0)  p [ Ew)

2 ylzj_y/lj i wh=p
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x¢' ([;q/l’ +(1— K))/;]f’) dk. (L.7)

dw
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Fang and Shi [4] defined (p, h)-convex function and gave
Hadamard inequalities.

Definition 7 ( [4]): Let h : J € R — R be a positive
function. Let ) C (0, o0) be an interval, and p € R\{0}.
A function ¢ : Y — R is called (p, h)-convex, if ¢ is non-
negative and

¢<[Ky‘f+<1—x)>é’]¢) < h(K)¢ O +h(1 — k)¢ (y2), (1.8)

for all y1,y2 € Y and « € [0, 1]. If (I.8) is in reversed order
then ¢ is called (p, h)-concave.

Theorem 8 ( [4]): Let ¢ Y — R be (p, h)-convex
function and y1, y» € Y withy; < y2 and ¢ € Ly ([y1, y2]).
Then

>/f+y’27]’ b /”;(w)dw

1
2h(%)§ [ 2 T =K owhr

1
= [C(yl)+€(y2)]/0 h(k)dk.
1.9)

Awan et al. [1] and Mehreen and Anwar [12] established
new class of convex functions and gave several Hadamard’s
type inequalities.

Definition 9 ( [1]): A function ¢ : Y € R — R is called
exponentially convex, if

o) La- K)i(yz)

eyt +( —x)y2) <« o s (1.10)

for all y1,y2 € Y,k € [0,1] and @ € R. If the inequality
(I.10) is in reversed order then ¢ is called exponentially
concave.

Definition 10 ( [12]): Lets € (0,1] and Y C [0, 00) be
an interval. A function ¢ : Y — R is called exponentially
s-convex in the second sense, if

;SO

Loy + (1 — i)ys) < i 220 £02)
el

evn2 ’

+ (1 =x) (I.11)

forall y;,y2 € Yandk € [0, 1]. If (I.11) is in reversed order
then ¢ is called exponentially s-concave.

Theorem 11 ( [12]): Let ¢ Y C [0,0) — R be
an integrable exponentially s-convex function in the second
sense on )°. Then for y;,y, € Y withy; < yp and o € R,
we have

1 »
2-1g (yl +y2> - / ‘W
2 Y2 = Y1 Jy, exV

gO) £(n2)
= As(0)0s + A0, (L12)
where
1 s
kidk
Asl) =/0 =)
and
Ale) — (1 —«k)de
40 = | =
37590

Definition 12 ( [12]): Consider an interval ) C (0, 00) =
R4 and p € R\{0}. A function ¢ : YV — R is called
exponentially p-convex, if

é“([Ky’er(l —K)ylz?]ll’> < LoD L _K)ﬁ(yg)

o o 1.13)
forall y;,y2 € Y,k € [0,1] and o € R. If the inequality
(I.13) is in opposite direction then ¢ is called exponentially
p-concave.

Theorem 13 ([12]): Let ¢ : Y — R be an integrable
exponentially p-convex function. Let y1,y» € YV withy; <
v2. Then for a € R, we have

1
Y i A I Y L (U N,
2 T b= Sy witre
o) tOn
< A1) T AT (L)
where
1 Kkdk
AW = | —————
0 galey+(1=k)5)P
and

U (1 —w)de
Ar(k) = —_—
0 ea(x;ﬁ+(1—,<)y‘2’)z’

The Beta and Hypergeometric function are defined as:

BO1.y2) = /01 w N1 —wy2ldw, yi,y2 > 0,
and
2F1(1, y25 15 2)
B ﬁ(yz,tl ) /01 W21 — ) 271 = ) dw,

t > yy >0, |z] < 1, respectively.

Il. MAIN RESULTS
We define exponentially (p, h)-convex functions as:

Definition 14: Leth : J € R — R be a positive function.
Consider an interval ) C (0,00) = R4 and p € R\{0}.
A function ¢ : Y — R is called exponentially (p, h)-convex,
if

1

e ([ + =0 ) =05 4 hat - 0552,

(L1)

for all y1,y» € Y,k € [0,1] and @ € R. If the inequality
(IL.1) is in opposite direction then ¢ is called exponentially
(p, h)-concave.

Remark 15: In Definition 14,

(a) by taking « = 0, we attain inequality (I.8) of
Definition 7.

(b) by taking @ = 0 and p = 1, we attain inequality (I.3)
of Definition 2.
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(c) by taking ¢ = 0, h(k) =
inequality (I.2) of Definition 1.

(d) by taking « = 0 and h(k) = k, we attain inequality
(I1.4) of Definition 3.

(e) by taking p =
(I.10) of Definition 9.

(f) by taking p = 1, we attain inequality (I.11) of Defini-
tion 10.

(g) by taking h(k) = k, we attain inequality (I.13) of
Definition 12.

(h) by taking h(k) = k, @ = 0 and p = 1, we get the
definition of convex function.

Throughout the section, we symbolize Y C (0, 00) = R
for an interval and its interior as Y°, p € R\{O}and h : J C
R — R be a positive function.

Theorem 16: Let ¢ : ) — R be an integrable exponen-
tially (p, h)-convex function. Let y1,y» € Y with y; < y».
Then for « € R, we have

1
L, [y’f—i—y’z’}” R LR 1))

k® and p = 1, we attain

1 and h(x) = k, we attain inequality

2h(3) 2 S ), witpeew
é“(Yl) ¢(n2)
<Sigr TS, (1Y)
where
S1=fl h(k)dx ’
0 Ot(K +(l K)yg)P
and

1
h(l — k)dk
S2 :/ E—
0 eOt(K}ﬁJr(l*K)yg)p

Proof 17: Since ¢ is exponentially (p, h)-convex function,
we have

1
1 [V[f"‘vg]p SC(Vl) ¢(2) (IL3)

h(%)g 2 el e’

Let v/ _Kyp+(1—fc)y‘p and v}

(]
h(3) 2

¢ ([Kyf;+<1 _K))/;]é) ¢ ([(1 — ) 4]
=< i +
eD((KyI:+(17K)y’27)77

=(1- K)y[; + /cyg, we get

i

: .
ea((lflc)y‘?ﬂ(yg)f’
(IL.4)

Integrating (I1.4) with respect to « € [0, 1] and using changes
of variable, we get

1 >f’1’+y’2”l’ 2p /yz c(w)
—_— —-< dw.

(L5)
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Hence the first inequality of (I.2) is proved. For second one,
use exponentially (p, h)-convexity of ¢, we find

e ([Kyl]) —|—(1 — K)YZ]") ]’l(K){(yl) +h(1 ) §0)
=<

%2

oz(Ky’l—i-(l ©)y )P a(K)P-‘,-(l —K)h )P

(IL6)

Integrating with respect to « € [0, 1], we get
p 2 L(w)

yp yp v wl=peaw
~ o0

= et J

h(k)dk
ea(xyﬁ’+(1—x>>€>}’
LS00 [ (= )

€2 Jo ate+1-oph)?

From (I1.5) and (I1.7), we get (I1.2).

Remark 18: In Theorem 16,

(a) by taking « = 0, we attain inequality (I1.9) of Theo-
rem 8.

(b) by taking @ = 0 and p = 1, we attain inequality (I.5)
of Theorem 4.

(c) by taking ¢ = 0 and h(k) = k, we attain inequality
(I.6) of Theorem 5.

(d) by taking h(k) = k, we attain inequality (I.14) of
Theorem 13.

(e) by taking h(k) = «*,p = 1 and «
inequality (2.1) of Theorem 2.1 in [3].

(f) by taking h(k) = «° and p = 1, we attain inequality
(I.12) of Theorem 11. (g) by taking h(xk) = «k, @ = 0 and
p = 1, we attain inequality (I.1).

Theorem 19: Let ¢ : )Y — R be a differentiable function
on V°and y1,y2 € Y withy; < y2 and ¢" € Li([y1, y2]).
If |¢'|4 is exponentially (p, h)-convex on [y1, y;] for ¢ > 1
and o € R, then

L7

= 0, we attain

(ODHE0D)  p /yz ‘o
2 yp_y,{ n W
1
q a1
y” Y‘T |:T2 I } . (L8)

where

LAY (L
T1—4( > ) [2F1(1 p’2’3’y[1)+y[27)

Y=
+2F1<1 p23y{1)—|—y[2’>:|’

! 11 — 2k|h(k)
T, = / l_ldK’
[ + A —rph] 7

and

U _
. :/ 11— 2|1 I(l) e
[ + A =y
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Proof 20: Using inequality (I.7) of Lemma 6, we find

‘((y1)+§(yz) b4 72 C(W)d
w

2 yp Ypyl I—p
Ao

2p Jo

1 -2«
[y 4+ (1 —ieph]' 77
([Ky" - K>yf’]£>

b=y /1 11— 2
B N N 1 G S R
11— 2|

1
(!,
( O e+ (1=
q
X §/([Ky’f+(1—/<)y[27]11’> dk

1
) ‘. (IL9)

Since |¢’|9 is exponentially (p, h)-convex on [yi, y2],
we achieve
SO +¢0n2) p /yz tw) ,
- —dw
2 Y=

V1

Q=

[1—2k]|

=W /‘
o\ [Ky”+<1—x)y”]1”

=2 [ |58
x</
0 [xﬁ+(1—x)y’2’]17

Ao
2p
Observe that,

dk

')

e

Ly

ar
]. (IL.10)

ouy2

1 1 — 2| J
J
O [k + A=)l P
1
LA +%Y) [ R
=-|—=—= Fill—-,2,3 54—
4( 2 ) 2 P Y

b=
+2F1<1——23yp+yp>]

Hence proved.
Note that once we let (k) = k, we find

A+ 1 =9
T, = 24( 5 ) |:2F1 (1—;,2;4;)}1,_’_)}2,)

+62F1<1—-,2,3;)}f;£>
h=N
+2F1<1——,24 +y§)}

37592

and
T3 =T —T>,.

Thus we have following remark.

Remark 21: In Theorem 19,

(a) by letting h(k) = «, one gets inequality (2.8) of
Theorem 2.3 in [12].

(b) by taking « = 0 and h(x) = «, one gets the Theorem 7
in [9].

(c) by letting h(xk) = «* and p = 1, one gets inequality
(3.20) of Theorem 3.6 in [12].

(d) by letting h(x) = k and p = 1, one gets the Theorem 5
in [1].

Corollary 22: Let ¢ : Y — R be a differentiable function
on Y°andyy,y2 € Y, y1 < y2,and ¢" € Ly ([y1, y21). If [¢]
is exponentially (p, h)-convex on [y1, y2], then

to+¢hr)  p 2w
2 yg - yllj i -
= ¢'(v2)
< o |:T2 g + T3 o i|, (IL.11)

here T, and T3 are as in Theorem 19.

Remark 23: In Corollary 22,

(a) by choosing h(k) = «, we find the Corollary 2.4 in [12].

(b) by choosing h(k) = k and ¢ = 0, we find the
Corollary 1 in [9].

(¢) by choosing h(k) = «* and p =
Theorem 3.5 in [12].

(d) by choosing h(k) = k*, p = 1 and o = 0, we find the
Theorem 1 in [10].

(e) by taking h(k) = k and p = 1, we attain the Theorem 3
in [1].

Theorem 24: Let ¢ : Y — R be a differentiable function
onY°. Letyr,y2 € V,y1 <yz,and ¢ € Ly ([y1, y21). If [¢']4
is exponentially (p, h)-convex on [y1, y2],and g, > 1,1/q+
1/l =1, and o € R, then

cO1) +¢0n2) /” §(W)
> T,

1, we find the

)}7 N T donl? ') ]! i
217 (l—i—]) |:T4 V1 + 75 a2 i| ’
(I1.12)
where
1
- / Mo
0 [k +(A —w)hlT
and

1 h(1 — k)
Ts :/ —7
0 [ky] + (1 —r)h1T 7

Proof 25: Applying Holder’s inequality on (I.7) of
Lemma 6 and using the exponential (p, h)-convexity of |¢’|4

dk.
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on [y1, y2], we find

dw

LoD +¢02)  p /yz £(w)
2 yg—y’f M wi=p

1
_ 1 T
< fz—’/f (/ 1 —2K|ldl<>
2p 0
1

1
x / ]
( 0 [iey” + (1 — k)yh1 >

¢’ ([,q/l’ +(— /c)yg]ll’>‘qd/c)q

<555 ()

1h(x)‘%

do) |?

&2

R A
che y”( ) .
p \r+1) |

Hence proved.
In above theorem once we let i(k) = k, we observe that

q
+ h(l — k)

¢'(n)

evy2

Jonl?

o1

+Ts

1
‘]i|q

(IL13)

1 K
T4=/ q
[y + (1 — k51977

—zFl(q—— 15312 ),,) p<0
2y P

- 1
qup 72 (61—

1 1 —«
O [k + (1 —w)hlr

1 q 2
WZFI (4—5,2;3;1—())—1)[7), p<0
Y1
- 1
qup 72 (61—

Thus we have following remark.

Remark 26: In Theorem 24,

(a) by letting h(x) = «, we find the Theorem 2.5 in [12].

(b) by letting h(k) = k and o = 0, we find the Theorem 8
in [9].

(c) by letting h(x) = k and p = 1, we find the Theorem 4
in [1].

(d) by letting (k) = «* and p = 1, we find the Theo-
rem 3.7 in [12].

(e) by letting h(x) =
Remark 3.4(a) in [12].

Theorem 27: Let ¢ : Y — R be a differentiable function
onY°andyr,y2 € YV, y1 <y, and ¢’ € Ly ([yr, y2]). If [¢/|4
is exponentially (p, h)-convex on [y, y2],and g, > 1, 1/q+

5’,2;3;1—(—>P), p>0,
P Y2

dk

6—1,1;3;1—(y—1)p), p > 0.
P y2

k), p = land ¢ = 0, we get
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1/l =1, and o € R, then

¢t +¢0n) /” C(W)
2 >€ A
1
/ q q\ g
B i [T iay;)] + Ty | 2
- 2p 0 \g+1 2 ’
(I1.14)
where
! F<11121 (yz)p> 0
7 21 - LA l=0G7 » P <
To = 2>/11 p
W2F1<l__’1721_(§%)p>7 p>0,
2
1
T7=/ h()|1 — 2k |9dk,
0
and

1
Ty = f h(1 — 1)1 — 2« |9dk.
0

Proof 28: Using Holder’s inequality on (I.7) of Lemma 6
and then applying the exponential (p, k)-convexity of || on

1, y21, we get
toD+et) p 2 ¢ (w)
2 yg_y? i wl=p

_Nod /1 1
0

2p

dw

FdK

[y + (1 — )bl 7

x</(;1|1—21<|q g’([xy‘f+(1 K)yp]}’)‘ )

_ 1 1
< y¥35</ 11— 2|9
p

1
q

/ q g
[ +h(1—/<) £02) }w)
e%y2
1
/ q q
_ Y py’f <T7 C(yll) LT cegj) ) @S
note that

1
T6=/ 1,LdK
O [k +(1 — )17
1 l '
112F1<l——,1;2;1—(}—2)”>, p<0
21 p Y1

1 l
ﬁzFl (1—5,1;2;1—(%)”), p>0.

2
(I1.16)
By substituting (II.16) in (II.15), we get (II.14).
In above theorem once we let h(k) = k, we get
1 1
f /c|1—2/c|qd/c=/ (A=)l —2k|9dk = .
0 0 20+ 1)
Thus we have following remark.
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Remark 29: In Theorem 27,

(a) by letting h(x) = «, we obtain the Theorem 2.6 in [12].

(b) by letting h(k) = k and @ = 0, we obtain the Theorem 9
in [9].

Now for the next two results we take hp, hy :
be a positive function.

Theorem 30: Let ¢1,¢2 @ Y — R be integrable expo-
nentially (p, h1)- and (p, hy)-convex functions, respectively.
Let y1,y2 € Y with y; < ys. Let £182 € Ly ([y1, y2]) and
hihy € Ly ([0, 1]). Then for @ € R, we have

P 72 51w (w)

B=h Sy wirexw
1

NG y2) / (a1 = K)die.
0

JCR->R

1
dw < M()’l,yz)/O h1()ha()d ke

(I1.17)

where

M1, y2) = ¢11) ©20) n ¢1(2) 52@2)7

evy1 eyl evy2 %2

and

é“l(yl) 0(2) | 1(n2) 220n)

ayr ey2 ey eyt

N1, y2) =

Proof 31: Since ;‘1 and ¢, are exponentially (p, hp)- and
(p, hp)-convex functions, respectively, we have

1
o ([ + =00 )
ea(,(yzlur(l,,()yg)%

50(&%+U—x%ﬁ>

<hm)ﬁ©0+h(k—)ig?, (IL18)
and
e ([t + - o))
ea(Ky’l’+(l—K)y’2))ll’
<o ([K)/; . K)y'z’]f">
< ha(k )Q(yl) T (1 — )igj). (IL19)
From (IL18) and (I 19), we get
o1 ([ + 0 -0t )& ([t + 0 - )
oz(m/f+<1—x)y”)Pl
[h( )51@1) (- )51@2)]
Pz()QO”)+h(1— )%82{
= a0 LI O ey SO0 €202

é“l(yz) &)

(1= 0=

37594

1072) $2(n2)

eay2  e%y2 :

+hi(1 — ©)ha(1 — k)

(IL.20)

By integrating inequality (I1.20), on both sides, over k €
[0, 1], we find

1 1
o (o 0o ) e (o + -]
/0 a(r)fl+(1—r))"2))71’
/0 |:h1( )Cl()’l) - )Cl()’2)}

evy2
|:h « )Cz(yl) il — )Cz(yz):|dK

ev2
_ 1) 2201)

eayr ey
&) 2(2)
el gy2
¢1(32) Cz(yl)

exy2 eyl

¢1(n2) Cz()’2)

exy2  ed)2

dk

IA

hl(/c)hg(/c)d/c
0

h (1 — k)dk

h1(1 — Ky (k)dk

h (1 — k)ho(1 — k)dk.

Then
p 2 51 (w)sa(w)

ypz _ y/]7 v wlfpeotw
1
< M1,y /0 I ha()di

1
+N(y1,yz)/ h1()ha(1 — Kk)dk. (I1.21)
0

where

M1, y2) = i) o) §102) £2(2)

evyr e ey2  eay2

and

&1 ©20:2) | 6102) L0

eyl e?y2 evy2 eyl ’

N1, y2) =

Corollary 32: Under the similar assumptions of Theo-
rem 30,
(@) for hy(k) = ha(k) = K, we get

/yz SimoH)
T, e

(@) for hi (k) = hao(k) = k and p = 1, we get
1 /yz S1(w)Ea(w)
Yy Y1

1 1
w < §M(y1, ¥2) + EN(yl,yz);
(I1.22)

1 1
dw < M(V1,y2)+ N(y1,y2)

eO(W
(11.23)
(iii) for hy (k) = hy(k) = k*, we get
p 72 Cl(W)Cz(W)
yp yp " 1—peaw
1 A
= 25 + 1M(y1’y2) + M—ZSJFI)N(yl,yz), (I11.24)
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(iv) for hi(k) = hao(k) =k and p = 1, we get
1 /” §1(W)§2(W)dw
y

y2 _yl eC(W

1

< M(y1,y2) +

NQ1,y2) (IL25)

s
25+ 1 s+ D2s+1)
(v) for hi(k) = «k and ha(x) = «°, we get
p 2 awow)
Vo=l whrer

1
< Moy —
O AN TPy

(vi) for hy(k) = k, hp(k) = «* and p = 1, we get
1 /” §1(W)§2(W)dw
y

N(y1,y2);  (11.26)

2 — Y1 | eow

1
= S+—2M(Y1,y2) + mN(yl,yz).

where M(y1, y2) and N (y1, ¥2) defined in Theorem 30.
Remark 33: (a) In Corollary 32 (ii), if we leta = 0, we get
inequality (1) of Theorem 1 in [15].
(b) In Corollary 32 (vi), if we let « = 0, we get the
inequality of Theorem 5 in [10].

(I1.27)

I1l. CONCLUSION

This research investigation includes some Hermite-Hadamard
type inequalities for exponentially (p, h)-convex function.
Some special cases are discussed, which implies new and
previous results.

REFERENCES

[1] M. U. Awan, M. A. Noor, and K. I. Noor, ‘“‘Hermite-Hadamard inequalities
for exponentially convex functions,” Appl. Math. Inf. Sci., vol. 12, no. 2,
pp. 405-409, Mar. 2018.

[2] F.Chen and S. Wu, “Several complementary inequalities to inequalities of
Hermite-Hadamard type for s-convex functions,” J. Nonlinear Sci. Appl.,
vol. 9, pp. 705-716, 2016.

[3] S.S. Dragomir, S. Fitzpatrick, “On Hadamard’s inequality for i-convex
function on a disk,” Demonstratio Math., vol. 32, no. 4, pp. 687-696, 1999.

[4] Z.B. Fang and R. Shi, “On the (p, h)-convex function and some integral
inequalities,” J. Inequal. Appl., vol. 2014, no. 45, p. 16, 2014.

[5] J. Hadamard, “Etude sur les propriétés des fonctions entieres et en par-
ticulier d’une fonction considérée par Riemann,” J. Math. Pures Appl.,
pp. 171-216, 1893.

VOLUME 8, 2020

[6] C. Hermite, ““Sur deux limites d’une infegrale denie,” Mathesis, vol. 3,
p. 82, 1883.

[7]1 H. Hudzik and L. Maligranda, “Some remarks on s-convex functions,”
Aequationes Math., vol. 48, no. 1, pp. 100111, Aug. 1994.

[8] I. Iscan, “Hermite-Hadamard type inequalities for harmonically convex
functions,” Hacettepe J. Math. Stat., vol. 6, no. 1014, pp. 935-942,
Dec. 2014.

[9] L Iscan, “Hermite-Hadamard type inequalities for p-convex functions,”
Int. J. Ana. Appl., vol. 11, no. 2, pp. 137-145, 2016.

[10] U.S. Kirmaci, M. K. Bakula, M. E. Ozdemir, and J. Pecaric, ‘“‘Hadamard-
type inequalities for s-convex functions,” Appl. Math. Compute., vol. 193,
pp. 26-35, Oct. 2007.

[11] N.Mehreen and M. Anwar, ‘“Hermite-Hadamard and Hermite-Hadamard-
Fejer type inequalities for p-convex functions via new fractional con-
formable integral operators,” J. Math. Comput. Sci., vol. 19, no. 04,
pp. 230-240, Jun. 2019.

[12] N. Mehreen and M. Anwar, “Hermite-Hadamard type inequalities for
exponentially p-convex functions and exponentially s-convex functions in
the second sense with applications,” J. Inequalities Appl., vol. 2019, no. 1,
p. 92, Apr. 2019.

[13] N. Mehreen and M. Anwar, “On some Hermite-Hadamard type inequal-
ities for tgs-convex functions via generalize fractional integrals,” Adv.
Difference Equ., vol. 2020, p. 6,2020.

[14] C. P. Niculescu and L.-E. Persson, “Convex functions and their applica-
tions,” in A Contemporary Approach, 2nd ed. Springer, 2018.

[15] I. Gavrea, “On some inequalities for convex functions,” J. Math. Inequal-
ities, vol. 6, no. 1, pp. 315-321, Jun. 2009.

[16] M. Z. Sarikaya, A. Saglam, and H. Yildirm, “On some Hadamard-
type iequalities for h-convex functions,” J. Math. Inequal., vol. 2, no. 3
pp. 335-341, 2008.

[17]1 S. Varsanec, “On h-convexity,” J. Math. Anal. Appl., vol. 326,
pp. 303-311, Feb. 2007.

N. MEHREEN received the master’s and M.Phil. degrees in mathematics
from Bahauddin Zakariya University, Multan, Pakistan, in 2012 and 2015,
respectively. She is currently pursuing the Ph.D. degree in mathematics with
the National University of Sciences and Technology, Islamabad, Pakistan.

M. ANWAR received the master’s and M.Phil. degrees in mathematics from
Quaid-i-Azam University, Islamabad, Pakistan, in 1999 and 2001, respec-
tively, and the Ph.D. degree in mathematics from the Abdus Salam School of
Mathematical Sciences, GCU, Lahore, Pakistan, in 2009. From 2000 to 2005,
he worked as a Lecturer in different institutions of Pakistan. Since 2009, he
has been working as an Assistant Professor with the National University of
Sciences and Technology, Islamabad. His research interest includes convex
analysis and fixed point theory.

37595



	INTRODUCTION
	MAIN RESULTS
	CONCLUSION
	REFERENCES
	Biographies
	N. MEHREEN
	M. ANWAR


