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Abstract.: Inequality theory is one of the major application areas of con-
vexity. Nowadays, the introduction of novel generalizations of convexity
has yielded considerable contributions in inequality theory. In this arti-
cle, some applications of p-convexity via fractional calculus to this field
is studied. The inequalities for Riemann-Liouville fractional integrals of
p-convex functions are obtained. Also, the special cases of these results
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1. INTRODUCTION

The convexity has numerous applications to the inequality theory. Also, the inequal-
ities stated for convex functions can be used to obtain other inequalities, for instance,
Minkowskis triangle inequality and Holders inequality are obtained by applying Jensen’s
inequality for certain convex functions [1]. Hermite-Hadamard inequality is one of the cel-
ebrated inequalities for convex functions, which establishes the relations of various means
associated to the function [20, 21]. If the function f : I ⊂ R → R is a convex function,
then the following inequality holds

f

(
µ+ ν

2

)
≤ 1

ν − µ

∫ ν

µ

f (t) dt ≤ f (µ) + f (ν)

2

where µ, ν ∈ I with µ < ν. This inequality is known as Hermite-Hadamard inequality.
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Various extensions and refinements of the Hermite-Hadamard inequality in the sense of
classical convexity have been presented by many authors [14, 15, 41]. Last decades, the
Hermite-Hadamard inequalities for abstract convexity types have been studied by many
authors and attracted great interest. Log-convex, quasi-convex, B-convex, p-convex func-
tions are some of the most well-known ones[3, 6, 15, 16, 30, 47]. In recent years, the
fractional operators are used to generalize the Hermite-Hadamard inequality [37]. The in-
equality via various fractional operators is proven for different kinds of abstract convex
functions such as quasi-convex functions [4], intervalvalued coordinated convex functions
[23], B−1-convex functions [24, 46], convex function with respect to a monotone function
[34], exponentially nonconvex functions [40], s-convex functions [42], B-convex functions
[45] and others [10, 25].

The abstract convexity is a special sub-field of the convexity [35]. Some types of the
abstract convexity have special forms and some of them are generalizations of the con-
vexity. Nevertheless, both of them are very important and useful in application and the-
ory, because they represent strong conditions for problems. For example, quasi-convexity
which is a generalization of the convexity is applied to the optimization [13]; B-convexity
and B−1-convexity that are special forms of the convexity are applied to the economy
[2, 3, 8]; p-convexity applied to the fixed point theory is a special form of the convexity
[22]. To sum up, the convexity and abstract convexity have applications to the optimiza-
tion, economy, engineering, programming, etc. [9, 31, 32, 33, 39, 43]. Inequalities based
on an abstract convexity type can be applied by means of some numerical methods to
the computer programming, optimization, mathematical economy, operation research, etc.
[4, 5, 11, 12, 17, 26, 27, 36, 37, 42].

p-convexity, whose origin is based on p-normed spaces and sets [38, 44] is of special
interest. The famous theorems of Caratheodory and Gluskin are extended for p-convexity
in [22] and Euclidean projections of a p-convex body are analyzed in [19]. Fixed point
theorems are studied in [18, 44]. Also, a lot more references on p-convexity can be given.
The Hermite-Hadamard inequality for p-convex functions is proved in [16].

In this article, p-convex functions are considered in order to obtain a new version of
Hermite-Hadamard inequality by applying Riemann-Liouville fractional integrals. Addi-
tionally, special cases of obtained results are presented. Finally, with an example of p-
convex function, the results are applied and special inequalities are presented.

The paper is arranged as follows: In the second section, some introductory definitions
and theorems are given in three subsections. First subsection covers the essential definitions
and notations of p-convexity. Second subsection gives the definition of Riemann-Liouville
fractional integrals and the last subsection recalls the Hermite-Hadamard inequalities for
p-convex functions with respect to classical integral. In the third section, the inequalities of
Hermite-Hadamard via fractional integrals are introduced, then their applications are given.

2. PRELIMINARIES

2.1. Definitions and Notations of p-convexity. Before recalling the definitions which are
the basis of the article, the following notations which will be used throughout the paper
should be given.

Rn is the n-dimensional Euclidean space;
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Rn
+ = {(x1, · · · , xn) |xj ≥ 0, 1 ≤ j ≤ n}.

Definition 2.2. [7] Let X be a real vector space, A ⊂ X and 0 < p ≤ 1. The set A is
called p-convex set if ξx+ψy ∈ A, for all x, y ∈ A and ξ, ψ ∈ [0, 1] such that ξp+ψp = 1.

Any interval of real numbers including zero or accepting zero as boundary point is a
p-convex set [38].

Definition 2.3. [38] Let A ⊂ X be a p-convex set and f : A → R. If for all x, y ∈ A and
ξ, ψ ∈ [0, 1] such that ξp + ψp = 1

f(ξx+ ψy) ≤ ξf (x) + ψf (y) , (2. 1)

then f is called p-convex function.

With some different notations, the inequality ( 2. 1 ) can be expressed in the following
form. From the equation ξp + ψp = 1, if ξ = γ

1
p , γ ∈ [0, 1], then the inequality ( 2. 1 )

turns into the below inequality

f
(
γ

1
px+ (1− γ)

1
p y

)
≤ γ

1
p f (x) + (1− γ)

1
p f (y) . (2. 2)

If γ = 1
2 , then the inequality ( 2. 2 ) becomes

f

(
x+ y

2
1
p

)
≤ f (x) + f (y)

2
1
p

.

Besides, if the variables x and y at the above inequality are changed with x = sµ+(1− s) ν
and y = sν + (1− s)µ such that s ∈ [0, 1], then it turns to the following inequality

f

(
µ+ ν

2
1
p

)
≤ f (sµ+ (1− s) ν) + f (sν + (1− s)µ)

2
1
p

. (2. 3)

2.4. Riemann-Liouville Fractional Integral. In this subsection, the definition of the Riemann-
Liouville fractional integral is given. Before the definitions, it is useful to remind the
gamma and beta functions which are used in next section, respectively:

Γ (α) =
∫∞
0
e−ttα−1dt for α > 0,

B (α, β) =
∫ 1

0
tα−1 (1− t)

β−1
dt for α, β > 0 .

Definition 2.5. [28, 29] Let f : [µ, ν] → R where µ, ν ∈ R such that µ < ν and f ∈
L1 [µ, ν]. The left hand side of Riemann-Liouville integral Jα

µ+f and the right hand side of
Riemann-Liouville integral Jα

ν−f of order α > 0 with µ ≥ 0 are defined by

Jα
µ+f (t) =

1

Γ (α)

∫ t

µ

(t− x)
α−1

f (x) dx, t > µ (2. 4)

and

Jα
ν−f (t) =

1

Γ (α)

∫ ν

t

(x− t)
α−1

f (x) dx, t < ν (2. 5)

respectively.
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2.6. Hermite-Hadamard Inequality for p-convex Functions. In [16], the Hermite-Hadamard
Inequality for p-convex functions has been expressed as follows.

Theorem 2.7. Let the function f : R+ → R be a p-convex and ir ntegrable. For µ, ν ∈ R+

where µ < ν, the inequality holds

2
1
p−1f

(
µ+ ν

2
1
p

)
(ν − µ) ≤

∫ ν

µ

f (t) dt

≤ 1

2p

{
[νf (µ)− µf (ν)]B

(
1

p
,
1

p

)
+ p [νf (ν)− µf (µ)]

}
(2. 6)

Besides the Hermite-Hadamard Inequality, the following generalized inequality for p-
convex functions by substitution has proved in [16].

Theorem 2.8. Let the function f : R+ → R be a p-convex and integrable function. For
µ, ν ∈ R+ where µ < ν, the following inequality holds∫ 1

0

f
(
(1− γ)

1
p µ+ γ

1
p ν

)(
1 + (1− γp)

1
p−1

γ
1
p

)
dγ

≤

1 +
Γ2

(
1
p

)
pΓ

(
2
p

)
[

f (µ) + f (ν)

2

]
. (2. 7)

3. MAIN RESULTS

In this section, the new Hermite-Hadamard Inequalities including the fractional integrals
of Riemann-Liouville for p-convex functions are proved. In this process, the necessary
algebraic operations require us to treat the inequality, with respect to α separately. Hence,
we obtained the inequality for two cases: 0 < α ≤ 1 and 1 < α. Thus, the following two
separate theorems are proven depending on the cases.

Theorem 3.1. Let f : R+ → R+ be p-convex function and µ, ν ∈ R+ where µ < ν and
f ∈ L1 [µ, ν], provided that right and left Riemann-Liouville integrals exist. If 0 < α ≤ 1,
then the following inequality holds

2
1
p (ν − µ)

α

Γ (α+ 1)
f

(
µ+ ν

2
1
p

)
≤ Jα

µ+f (ν) + Jα
ν−f (µ) ≤ − (ν − µ)

α−1
µf (µ)

Γ (α) (αp− p+ 2)
+

+
(ν − µ)

α−1
Γ
(

1
p

)
Γ
(
α+ 1

p − 1
)

Γ (α) Γ
(
α+ 2

p

) [(αp− p+ 1) νf (µ)− µf (ν)]+

+
(ν − µ)

α−1
νf (ν) Γ (α) Γ

(
2
p

)
pΓ (α) Γ

(
α+ 2

p

) +
(−µ)α−1

2Γ (α)
(νf (ν)− µf (µ))+

+
(−µ)α−1 √

π4−
1
pΓ

(
1
p

)
Γ (α) Γ

(
1
2 + 1

p

) (νf (µ)− µf (ν)) . (3. 8)
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Proof. The first part of the inequality is obtained by multiplying the inequality ( 2. 3 )
with sα−1, s ∈ (0, 1] then integrating with respect to s over [0, 1] and, finally, making the
substitutions x = sµ+ (1− s) ν and x = sν + (1− s)µ in right side of the inequality, as
follows:

1

α
f(
µ+ ν

2
1
p

) ≤ 1

2
1
p (ν − µ)

α

∫ ν

µ

(ν − x)
α−1

f (x) dx+

+
1

2
1
p (ν − µ)

α

∫ ν

µ

(x− µ)
α−1

f (x) dx

Using Definition 2.5 and properties of Gamma function, we have

2
1
p (ν − µ)

α

Γ (α+ 1)
f

(
µ+ ν

2
1
p

)
≤ Jα

µ+f (ν) + Jα
ν−f (µ) .

The second part of the inequality is proved by using some properties 0 < γ
1
p ≤ γ ≤ 1

and 0 ≤ (1− γ)
1
p ≤ (1− γ) < 1 for 0 < γ ≤ 1, 0 < p ≤ 1. The function f (x)

is multiplied by (ν − x)
α−1 then integrated over x ∈ (µ, ν). In this stage, by setting

x = γ
1
pµ+ (1− γ)

1
p ν and considering the inequality ( 2. 2 ), we can write∫ 1

0

(
ν − γ

1
pµ− (1− γ)

1
p ν

)α−1

f(γ
1
pµ+ (1− γ)

1
p ν)

1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

≤
∫ 1

0

(
ν − γ

1
pµ− (1− γ)

1
p ν

)α−1 (
γ

1
p f (µ) + (1− γ)

1
p f (ν)

)
1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

≤
∫ 1

0

γα−1 (ν − µ)
α−1

(
γ

1
p f (µ) + (1− γ)

1
p f (ν)

)
1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

= −1

p
(ν − µ)

α−1
µf (µ)

∫ 1

0

γα+
2
p−2γdγ

+
1

p
(ν − µ)

α−1
νf (µ)

∫ 1

0

γα+
1
p−1 (1− γ)

1
p−1

dγ

− 1

p
(ν − µ)

α−1
µf (ν)

∫ 1

0

γα+
1
p−2 (1− γ)

1
p dγ
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+
1

p
(ν − µ)

α−1
νf (ν)

∫ 1

0

γα−1 (1− γ)
2
p−1

dγ

= − (ν − µ)
α−1

µf (µ)

αp− p+ 2
+

(ν − µ)
α−1

νf (ν) Γ (α) Γ
(

2
p

)
pΓ

(
α+ 2

p

)
+

(ν − µ)
α−1

Γ
(

1
p

)
Γ
(
α+ 1

p − 1
)

Γ
(
α+ 2

p

) [(αp− p+ 1) νf (µ)− µf (ν)] .

Now, if the function f (x) is multiplied by (x− µ)
α−1 and integrated over x ∈ (µ, ν)

using the same substitution and the inequality ( 2. 2 ), then

∫ 1

0

(
γ

1
pµ+ (1− γ)

1
p ν − µ

)α−1

f(γ
1
pµ+ (1− γ)

1
p ν)

1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

≤
∫ 1

0

(
γ

1
pµ+ (1− γ)

1
p ν − µ

)α−1 (
γ

1
p f (µ) + (1− γ)

1
p f (ν)

)
1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

≤
∫ 1

0

(−µ)α−1
(
γ

1
p f (µ) + (1− γ)

1
p f (ν)

)
1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

= −1

p
(−µ)α−1

µf (µ)

∫ 1

0

γ
2
p−1dγ +

1

p
(−µ)α−1

νf (µ)

∫ 1

0

γ
1
p (1− γ)

1
p−1

dγ

− 1

p
(−µ)α−1

µf (ν)

∫ 1

0

γ
1
p−1 (1− γ)

1
p dγ

+
1

p
(−µ)α−1

νf (ν)

∫ 1

0

(1− γ)
2
p−1

dγ

=
(−µ)α−1

2
(νf (ν)− µf (µ)) +

(−µ)α−1 √
π4−

1
pΓ

(
1
p

)
Γ
(

1
2 + 1

p

) (νf (µ)− µf (ν)) .

Finally, if the two inequalities above are summed and the both sides of the inequality
are multiplied by 1

Γ(α) , then desired result of the right side of ( 3. 8 ) is obtained. �

Now, the case of α ≥ 1 is proved in the next theorem. While this case affects the right
side of the inequality ( 3. 8 ), the left side remains same.

Theorem 3.2. Let f : R+ → R+ be p-convex function and µ, ν ∈ R+ where µ < ν and
f ∈ L1 [µ, ν], provided that right and left Riemann-Liouville integrals exist. If 1 < α, then
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the following inequality holds:

2
1
p (ν−µ)α

Γ(α+1) f

(
µ+ν

2
1
p

)
≤ Jα

µ+f (ν) + Jα
ν−f (µ) ≤ να−1(νf(ν)−µf(µ))

2Γ(α) +

+
να−1√π4

− 1
p Γ( 1

p )(νf(µ)−µf(ν))

pΓ(α)Γ( 1
2+

1
p )

− (ν−µ)α−1µf(µ)Γ( 2
p )

pΓ(α+ 2
p )

+

+
(ν−µ)α−1Γ( 1

p )Γ(α+
1
p−1)(νf(µ)−µf(ν)(αp−p+1))

Γ(α+ 2
p )Γ(α)

+ (ν−µ)α−1νf(ν)
((α−1)p+2)Γ(α) . (3. 9)

Proof. Using the same method in the proof of Theorem 3.1, we have the left-hand side of
( 3. 9 ). Let us prove the other side. The inequalities∫ 1

0

(
ν − γ

1
pµ− (1− γ)

1
p ν

)α−1

f(γ
1
pµ+ (1− γ)

1
p ν)

1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

≤
∫ 1

0

(
ν − γ

1
pµ− (1− γ)

1
p ν

)α−1 (
γ

1
p f (µ) + (1− γ)

1
p f (ν)

)
1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

and ∫ 1

0

(
γ

1
pµ+ (1− γ)

1
p ν − µ

)α−1

f(γ
1
pµ+ (1− γ)

1
p ν)

1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

≤
∫ 1

0

(
γ

1
pµ+ (1− γ)

1
p ν − µ

)α−1 (
γ

1
p f (µ) + (1− γ)

1
p f (ν)

)
1

p

(
−γ

1
p−1µ+ (1− γ)

1
p−1

ν
)
dγ

come from the first proof. If the inequalities are summed and multiplied by 1
Γ(α) , then

Jα
µ+f (ν) + Jα

ν−f (µ)

≤ 1

pΓ (α)

∫ 1

0

[(
ν − γ

1
pµ− (1− γ)

1
p ν

)α−1

+
(
γ

1
pµ+ (1− γ)

1
p ν − µ

)α−1
]

(
−µf (µ) γ(

2
p−1) + νf (µ) γ

1
p (1− γ)(

1
p−1)−

−µf (ν) γ(
1
p−1) (1− γ)

1
p + νf (ν) (1− γ)(

2
p−1)

)
dγ (3. 10)

is obtained. Since 1 < α < +∞, 0 ≤ γ
1
p ≤ γ ≤ 1 and 0 ≤ (1− γ)

1
p ≤ (1− γ) ≤ 1, one

has
(
ν − γ

1
pµ− (1− γ)

1
p ν

)α−1

≤ να−1 and(
γ

1
pµ+ (1− γ)

1
p ν − µ

)α−1

≤ (ν − µ)
α−1

(1− γ)
α−1. Hence, the inequality ( 3. 10 )

is handled as
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Jα
µ+f (ν) + Jα

ν−f (µ)

≤ 1

pΓ (α)

∫ 1

0

[(
ν − γ

1
pµ− (1− γ)

1
p ν

)α−1

+
(
γ

1
pµ+ (1− γ)

1
p ν − µ

)α−1
]

(
−µf (µ) γ(

2
p−1) + νf (µ) γ

1
p (1− γ)(

1
p−1)

−µf (ν) γ(
1
p−1) (1− γ)

1
p + νf (ν) (1− γ)(

2
p−1)

)
dγ

≤ 1

pΓ (α)

∫ 1

0

[
να−1 + (1− γ)

α−1
(ν − µ)

α−1
]

(
−µf (µ) γ(

2
p−1) + νf (µ) γ

1
p (1− γ)(

1
p−1)

−µf (ν) γ(
1
p−1) (1− γ)

1
p + νf (ν) (1− γ)(

2
p−1)

)
dγ

= − 1

pΓ (α)
να−1µf (µ)

∫ 1

0

γ(
2
p−1)dγ +

1

pΓ (α)
ναf (µ)

∫ 1

0

γ
1
p (1− γ)(

1
p−1) dγ

− 1

pΓ (α)
να−1µf (ν)

∫ 1

0

γ(
1
p−1) (1− γ)

1
p dγ

+
1

pΓ (α)
ναf (ν)

∫ 1

0

(1− γ)(
2
p−1) dγ

− 1

pΓ (α)
(ν − µ)

α−1
µf (µ)

∫ 1

0

(1− γ)
α−1

γ(
2
p−1)dγ

+
1

pΓ (α)
(ν − µ)

α−1
νf (µ)

∫ 1

0

γ
1
p (1− γ)(

α+ 1
p−2) dγ

− 1

pΓ (α)
(ν − µ)

α−1
µf (ν)

∫ 1

0

γ(
1
p−1) (1− γ)

α+ 1
p−1

dγ

+
1

pΓ (α)
(ν − µ)

α−1
νf (ν)

∫ 1

0

(1− γ)(
α+ 2

p−2) dγ

= − 1

pΓ (α)
να−1µf (µ)

p

2
+

1

pΓ (α)
ναf (µ)

√
π4−

1
pΓ

(
1
p

)
Γ
(

1
2 + 1

p

)
− 1

pΓ (α)
να−1µf (ν)

√
π4−

1
pΓ

(
1
p

)
Γ
(

1
2 + 1

p

)
+

1

pΓ (α)
ναf (ν)

p

2
− 1

pΓ (α)
(ν − µ)

α−1
µf (µ)

Γ (α) Γ
(

2
p

)
Γ
(
α+ 2

p

)
+

1

pΓ (α)
(ν − µ)

α−1
νf (µ)

Γ
(
1 + 1

p

)
Γ
(
α+ 1

p − 1
)

Γ
(
α+ 2

p

)



On the Fractional Integral Inequalities for p-convex Functions 193

− 1

pΓ (α)
(ν − µ)

α−1
µf (ν)

Γ
(

1
p

)
Γ
(
α+ 1

p

)
Γ
(
α+ 2

p

)
+

1

pΓ (α)
(ν − µ)

α−1
νf (ν)

p

(α− 1) p+ 2

=
να−1 (νf (ν)− µf (µ))

2Γ (α)
+
να−1

√
π4−

1
pΓ

(
1
p

)
(νf (µ)− µf (ν))

pΓ (α) Γ
(

1
2 + 1

p

)
−

(ν − µ)
α−1

µf (µ) Γ
(

2
p

)
pΓ

(
α+ 2

p

) +
(ν − µ)

α−1
νf (ν)

((α− 1) p+ 2)Γ (α)

+
(ν − µ)

α−1
Γ
(

1
p

)
Γ
(
α+ 1

p − 1
)
(νf (µ)− µf (ν) (αp− p+ 1))

Γ
(
α+ 2

p

)
Γ (α)

.

This proves the theorem. �

Corollary 3.3. Let f : R+ → R+ be p-convex function and µ, ν ∈ R+ where µ < ν and
f ∈ L1 [µ, ν]. The following inequality holds:

2
1
p−1f

(
µ+ ν

2
1
p

)
(ν − µ) ≤

∫ ν

µ

f (x) dx ≤ νf (ν)− µf (µ)

2

+
3

4
B

(
1

p
,
1

p

)
(νf (µ)− µf (ν)) . (3. 11)

Proof. This can be proved by taking α = 1 in Theorem 3.1. �

Corollary 3.4. Let f : R+ → R+ be p-convex function and µ, ν ∈ R+ where µ < ν and
f ∈ L1 [µ, ν]. The following inequality holds:

2
1
p−1f

(
µ+ ν

2
1
p

)
(ν − µ) ≤

∫ ν

µ

f (x) dx ≤ νf (ν)− µf (µ)

2

+
p2 + 1

4p
B

(
1

p
,
1

p

)
(νf (µ)− µf (ν)) . (3. 12)

Proof. The inequality ( 3. 12 ) is obtained by taking α = 1 in the inequality ( 3. 8 ). �

Consequently, some new type inequalities are proved, which are different from the in-
equalities given in [16].

Here, an example of p-convex function is given. Then, this function is applied to the
obtained inequalities.

Example 3.5. Let f : R+ → R be the function f (x) = x2. The function f is p-convex.
Indeed, for 0 < p ≤ 1
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f(δ
1
px+ (1− δ)

1
p y) =

(
δ

1
px+ (1− δ)

1
p y

)2

=δ
2
px2 + 2δ

1
p (1− δ)

1
p xy + (1− δ)

2
p y2

≤δ
2
px2 + δ

1
p (1− δ)

1
p
(
x2 + y2

)
+ (1− δ)

2
p y2

=δ
1
px2

(
δ

1
p + (1− δ)

1
p

)
+ (1− δ)

1
p y2

(
δ

1
p + (1− δ)

1
p

)
≤δ

1
px2 + (1− δ)

1
p y2 = δ

1
p f (x) + (1− δ)

1
p f (y) .

For the function f : R+ → R, f (x) = x2, Corollary 3.3 gives the following inequality:

2
1
p−1

(
µ+ ν

2
1
p

)2

(ν − µ) ≤
∫ ν

µ

x2dx ≤ ν3 − µ3

2
+

3

4
B

(
1

p
,
1

p

)(
νµ2 − µν2

)
(µ+ ν)

2

2
1
p+1

≤ ν2 + µν + µ2

3
≤ ν2 + µν + µ2

2
− 3

4
B

(
1

p
,
1

p

)
µν . (3. 13)

In Corollary 3.4, the inequality below is obtained by getting the function f (x) = x2.

(µ+ ν)
2
(ν − µ)

2
1
p+1

≤ ν3 − µ3

3
≤ ν3 − µ3

2
+
p2 + 1

4p
B

(
1

p
,
1

p

)
µν (µ− ν) . (3. 14)

Also, in this application, it can be easily seen the verification of the inequality ( 3. 14 )
by calculating for the same specific µ and ν as above.

4. CONCLUSION

In this paper, a new abstract convexity type p-convexity is handled. This convexity type
was studied by J. Bastero, J. Bernues, A. Pena for sets in 1995. There were some other
papers about p-convex sets. The p-convex functions were introduced by Sezer, and others
in 2021. They also gave the inequality of Hermite-Hadamard for p-convex functions in
2021.

In this study, the generalized Hermite-Hadamard inequality for p-convex functions in-
cluding the fractional integral of Riemann-Liouville is proved. To give these inequalities,
the degree of the fractional integral should be examined separately as 0 < α ≤ 1 and
1 ≤ α < +∞. Additionally, corollaries are obtained about these theorems. Finally, some
applications according to the corollaries are given.
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