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Abstract: The study of −h g α m, ;( )-convex functions extends the classical concept of convexity to more
generalized forms, which provide flexible tools for analysis. The aim of this article is to yield the generalization
of the Fejér type inequalities for various classes of convex functions, such as −h g α m, ;( )-convex and
h g m, ;( )-convex functions.
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1 Introduction

Convex functions play a pivotal role in various fields of applied mathematics, such as optimization, economics,
and probability theory due to their desirable mathematical properties and wide applicability. First, let us
recall the definition of a convex function.

Definition 1. A function ⊂ →f I: � � is said to be convex function if

+ − ≤ + −f λx λ y λf x λ f y1 1( ( ) ) ( ) ( ) ( ) (1.1)

holds for all points x and y in I and all ∈λ 0, 1[ ].
It is called strictly convex if the inequality (1.1) holds strictly whenever x and y are distinct points and

∈λ 0, 1( ). If −f is convex (respectively, strictly convex), then we say that f is concave (respectively, strictly
concave). If f is both convex and concave, then f is said to be affine.

Let us recall famous Fejér inequalities for convex functions.

Theorem 1. (The Fejér inequalities) Let →w a b: , �[ ] be nonnegative, integrable, and symmetric about +a b

2

.
If →f a b: , �[ ] is a convex function, then
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If f is a concave function, then inequalities in (1.2) are reversed.
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In mathematical analysis, Fejér-type inequalities are important, especially when studying integral
inequalities and their applications. These inequalities have been extensively studied and refined, providing
essential tools for evaluating integral expressions and establishing bounds in both pure and applied mathe-
matics. Many expansions and modifications in different directions are based on the classical Fejér inequality.
Some new inequalities of the Fejér type were obtained in [1–3].

A new class of convex functions was introduced in [4].

Definition 2. Let ⊂ →h J: � � be a nonnegative function. We say that →f b: 0, �[ ] is a −h m( )-convex
function, if f is nonnegative and for all ∈x y b, 0,[ ], ∈m 0, 1[ ], and ∈α 0, 1 ,( ) we have

+ − ≤ + −f αx m α y h α f x mh α f y1 1 .( ( ) ) ( ) ( ) ( ) ( ) (1.3)

If the inequality (1.3) is reversed, then f is said to be −h m( )-concave function on b0, .[ ]

Obviously, if we choose =m 1, then we have h-convex functions. If we choose =h x x ,( ) then we obtain

nonnegativem-convex functions. If we choose =m 1 and =h x x x, 1, , ,

x

s1

( ) then we obtain the following classes
of functions: nonnegative convex functions, P-functions, Godunova-Levin functions, and s-convex functions
(in the second sense), respectively.

The following new class of h g m, ;( )-convex function has been introduced in [5].

Definition 3. Let h be a nonnegative function on ⊂J � , ⊂ J0, 1( ) , ≠h 0, and let g be a positive function on
⊂I .� Furthermore, let ∈m 0, 1 .( ] A function →f I: � is said to be an h g m, ;( )-convex function if it is

nonnegative and if

+ − ≤ + −f λx m λ y h λ f x g x mh λ f y g y1 1( ( ) ) ( ) ( ) ( ) ( ) ( ) ( ) (1.4)

holds for all ∈x y I, and all ∈λ 0, 1 .( ) If (1.4) holds in the reversed sense, then f is said to be an h g m, ;( )-con-
cave function.

The second Fejér inequality has been improved for h g m, ;( )-convex functions [6,7]:

Theorem 2. Let f be a nonnegative h g m, ;( )-convex function on ∞0,[ ), where h is a nonnegative function
on ⊂J � , ≠h 0, g is a positive function on ∞0,[ ) and ∈m 0, 1( ]. Let ≤ < < ∞a b0 and ∈f g h L a b, , ,

1
[ ].

Furthermore, let →w a b: , �[ ] be a nonnegative, integrable, and symmetric about +
.

a b

2

Then the following
inequality holds
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In the article, we will use the following property of the minimum:

=
+ − −

a b
a b a b

min ,

2

,{ }
∣ ∣ (1.6)

from which we have

≤
+

a b
a b

min ,

2

.{ } (1.7)

Power mean of two numbers a b, is

= ⎛
⎝
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⎠

∕
M a b
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,

2

.p

p p p1

( )
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Specially, for =p 1 we have arithmetic mean

=
+

M a b
a b

,

2

,
1
( )

for = −p 1 harmonic mean

=
+

−M a b,

2

,

a b

1
1 1

( )

for =p 2 quadratic mean

=
+

M a b
a b

,

2

,
2

2 2

( )

for =p 0 geometric mean

=M a b ab, ,
0
( )

for = −∞p minimum

=−∞M a b a b, min ,( ) { }

and for = ∞p maximum

=∞M a b a b, max , .( ) { }

The following inequalities are valid:

≤ ≤−∞ ∞M a b M a b M a b, , ,p( ) ( ) ( ) (1.8)

and

≤ <M a b M a b p q, , , for .p q( ) ( ) (1.9)

The two means M a b,p( ) and M a b,q( ) are equal if and only if =a b.
This article aims to present the improvement of the second Fejér inequality for h g m, ;( )-convex and

−h g α m, ;( )-convex functions. Likewise, we will show that these new results are generalizations of already
known results related to various classes of convex functions, such as −h m( )-convex, h-convex, m-convex,
and nonnegative convex functions.

2 Main result

Here is improvement of the second Fejér inequality for h g m, ;( )-convex function obtained in [7].

Theorem 3. Let f be a nonnegative h g m, ;( )-convex function on ∞0,[ ), where h is a nonnegative function
on ⊂J � , ≠h 0, g is a positive function on ∞0,[ ) and ∈m 0, 1( ]. Let ≤ < < ∞a b0 and ∈f g h L a b, , ,

1
[ ].

Furthermore, let →w a b: , �[ ] be a nonnegative, integrable, and symmetric about +
.
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Then the following
inequality holds
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If f is nonnegative h g m, ;( )-concave function, then the following inequality holds:
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Proof. Let f be a nonnegative h g m, ;( )-convex function on ∞0,[ ). First, we have
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From the fact that f is h g m, ;( )-convex function, we have
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Integrating on a b,[ ], we have
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Since w is symmetric, it is easy to check that
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so the inequality (2.1) is proved.
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Now, let us prove the inequality (2.2). For h g m, ;( )-concave function f , the following inequality holds:

+ − ≥ + − ∀ ∈f λx m λ y h λ f x g x mh λ f y g y λ1 1 , 0, 1 .( ( ) ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) (2.9)
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By integrating both inequalities over a b,[ ] and using the symmetry of w, we obtain:
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Therefore, inequality (2.2) follows by taking the maximum of the two lower bounds. □

Remark 1. If we use (1.7), we obtain:
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so the Theorem 3 is the improvement of the Theorem 2.

Corollary 1. Let f be a nonnegative h g m, ;( )-concave function on ∞0,[ ), where h is a nonnegative function
on ⊂J � , ≠h 0, g is a positive function on ∞0,[ ) and ∈m 0, 1( ]. Let ≤ < < ∞a b0 and ∈f g h L a b, , ,
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Proof. We use inequality (1.8) with =p 1 to obtain
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□

Now we shall give the special cases of the Theorem 3 by using special classes of convex functions.

Corollary 2. Let f be a nonnegative −h m( )-convex function on ∞0,[ ), where h is a nonnegative function
on ⊂J � , ≠h 0 and ∈m 0, 1( ]. Let ≤ < < ∞a b0 and ∈f h L a b, ,
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If f is nonnegative −h m( )-concave function, then the following inequality holds:
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Proof. We apply Theorem 3 for =g x 1( ) to obtain the result. □

Corollary 3. Let f be a nonnegative h-convex function on ∞0,[ ), where h is a nonnegative function on ⊂J � ,
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If f is nonnegative h-concave, then the following inequality holds:
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Proof. We apply Theorem 3 for =m 1 and =g 1 to obtain the result. □
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b a
w x xd

1

2

min , d .

a

b

a

b

( ) ( ) ( ) ( ) ( ) (2.19)

If f is nonnegative m-concave function, then the following inequality holds:

∫ ∫≥ ⎧⎨⎩
+ ⎛

⎝
⎞
⎠ + ⎛

⎝
⎞
⎠
⎫⎬⎭

⋅
−
−

f x w x x f a mf
b

m
f b mf

a

m

x a

b a
w x xd

1

2

max , d .

a

b

a

b

( ) ( ) ( ) ( ) ( ) (2.20)

Proof. We apply Theorem 3 for =h x x( ) and =g 1 to obtain the result. □

The following corollary is the second Fejér inequality for nonnegative convex and concave functions.
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Corollary 5. Let f be a nonnegative convex function on ∞0, .[ ) Let ≤ < < ∞a b0 and ∈f L a b,
1
[ ]. Furthermore,

let →w a b: , �[ ] be a nonnegative, integrable, and symmetric about +
.

a b

2

Then the following inequality holds

∫ ∫≤
+

⋅f x w x x
f a f b

w x xd

2

d .

a

b

a

b

( ) ( )
( ) ( )

( ) (2.21)

If f is nonnegative concave function on ∞0, ,[ ) then the following inequality holds:

∫ ∫≥
+

⋅f x w x x
f a f b

w x xd

2

d .

a

b

a

b

( ) ( )
( ) ( )

( ) (2.22)

Proof. We apply Theorem 3 for =m 1, =h x x( ) and =g 1 to obtain the result. □

3 Further generalization to the (( −− ))h g α m, ; -convex functions

In this section, we shall give the further generalization of the previous results to the class of the
−h g α m, ;( )-convex functions (see [8], Definition 2.1. by setting =c 0).

Definition 4. Let h be a nonnegative function on ⊂J � , ⊂ J0, 1( ) , ≠h 0 and let g be a positive function on
⊂I � and ∈α m, 0, 1 .( ] A function →f I: � is said to be −h g α m, ;( )-convex if it is nonnegative and satisfies

the following inequality:

+ − ≤ + −f λx m λ y h λ f x g x mh λ f y g y1 1

α α( ( ) ) ( ) ( ) ( ) ( ) ( ) ( ) (3.1)

for all ∈λ 0, 1( ) and all ∈x y I, .

If we rewrite the aforementioned definition in the following form:

⎟ ⎟⎜ ⎜≤ ⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

+ ⋅ ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠f x h

b x

b a
f a g a m h

b x

b a
f

b

m
g

b

m
1

α α

( ) ( ) ( ) (3.2)

and

≤ ⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠ + ⋅ ⎛

⎝ − ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠f x h

x a

b a
f b g b m h

x a

b a
f

a

m
g

a

m
1 ,

α α

( ) ( ) ( ) (3.3)

then we have

⎟ ⎟⎜ ⎜≤
⎧
⎨
⎩

⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

+ ⋅ ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠ + ⋅ ⎛

⎝ − ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠
⎫
⎬⎭

f x h
b x

b a
f a g a m h

b x

b a
f

b

m
g

b

m

h
x a

b a
f b g b m h

x a

b a
f

a

m
g

a

m

min 1 ,

1 .

α α

α α

( ) ( ) ( )

( ) ( )

(3.4)

Theorem 4. Let f be a nonnegative −h g α m, ;( )-convex function on ∞0,[ ), where h is a nonnegative function
on ⊂J � , ≠h 0, g is a positive function on ∞0,[ ) and ∈α m, 0, 1( ]. Let ≤ < < ∞a b0 and ∈f g h L a b, , ,

1
[ ].

Furthermore, let →w a b: , �[ ] be a nonnegative, integrable, and symmetric about +
.

a b

2

Then the following
inequality holds

∫ ≤ ⎧⎨⎩
+ ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠

⎫⎬⎭
f x w x x f a g a I mf

b

m
g

b

m
I f b g b I mf

a

m
g

a

m
Id min , ,

a

b

1 2 1 2
( ) ( ) ( ) ( ) ( ) ( ) (3.5)

Some new Fejér type inequalities for functions  7



where

∫ ⎟⎜= ⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

I h
b x

b a
w x xd

a

b
α

1
( )

and

∫ ⎟⎜= ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

I h
b x

b a
w x x1 d .

a

b
α

2
( )

For a nonnegative −h g α m, ;( )-concave function f, the inequality in (3.5) is reversed by using the maximum
instead of the minimum.

Proof. Let f be a nonnegative −h g α m, ;( )-convex function on ∞0,[ ). Then we have:

⎟ ⎟⎜ ⎜≤
⎧
⎨
⎩

⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

+ ⋅ ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠ + ⋅ ⎛

⎝ − ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠
⎫
⎬⎭

f x h
b x

b a
f a g a m h

b x

b a
f

b

m
g

b

m

h
x a

b a
f b g b m h

x a

b a
f

a

m
g

a

m

min 1 ,

1 .

α α

α α

( ) ( ) ( )

( ) ( )

(3.6)

Now, since w is symmetric with respect to +a b

2

, we have

∫ ∫⎟⎜= ⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

= ⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠I h

b x

b a
w x x h

x a

b a
w x xd d

a

b
α

a

b
α

1
( ) ( ) (3.7)

and

∫ ∫⎟⎜= ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

= ⎛
⎝ − ⎛

⎝
−
−

⎞
⎠

⎞
⎠I h

b x

b a
w x x h

x a

b a
w x x1 d 1 d ,

a

b
α

a

b
α

2
( ) ( ) (3.8)

so by using (3.6), we obtain

∫ ∫ ⎟ ⎟⎜ ⎜≤
⎧
⎨
⎩

⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

+ ⋅ ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠ + ⋅ ⎛

⎝ − ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠
⎫
⎬⎭

≤ ⎧⎨⎩
+ ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠

⎫⎬⎭

f x w x x h
b x

b a
f a g a m h

b x

b a
f

b

m
g

b

m

h
x a

b a
f b g b m h

x a

b a
f

a

m
g

a

m
w x x

f a g a I mf
b

m
g

b

m
I f b g b I mf

a

m
g

a

m
I

d min 1 ,

1 d

min , ,

a

b

a

b
α α

α α

1 2 1 2

( ) ( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) ( )

(3.9)

which completes the proof of inequality (3.5).
Finally, if f is a nonnegative −h g α m, ;( )-concave function, the inequality presented in (3.6) is reversed

with the maximum substituting the minimum. Consequently, the inequality in (3.5) is also reversed with the
maximum replacing the minimum. □

Remark 2. If we put =α 1 in Theorem 4, then −h g α m, ;( )-convexity reduces to h g m, ;( )-convexity, so the
inequality from Theorem 3 is obtained.

Corollary 6. Let f be a nonnegative −h g α m, ;( )-convex function on ∞0,[ ), where h is a nonnegative function
on ⊂J � , ≠h 0, g is a positive function on ∞0,[ ) and ∈α m, 0, 1( ]. Let ≤ < < ∞a b0 and ∈f g h L a b, , ,

1
[ ].

Furthermore, let →w a b: , �[ ] be a nonnegative, integrable, and symmetric about +
.

a b

2

Then the following
inequality holds

∫ ⎟⎜≤
⎡
⎣⎢

+ + ⎛
⎝

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠
⎞
⎠

⎤
⎦⎥

f x w x x f a g a f b g b I m f
a

m
g

a

m
f

b

m
g

b

m
Id

1

2

.

a

b

1 2
( ) ( ) ( ( ) ( ) ( ) ( )) (3.10)
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where

∫ ⎟⎜= ⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

I h
b x

b a
w x xd

a

b
α

1
( )

and

∫ ⎟⎜= ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

I h
b x

b a
w x x1 d .

a

b
α

2
( )

For a nonnegative −h g α m, ;( )-concave function f , the inequality in (3.10) is reversed.

Proof. If f is nonnegative −h g α m, ;( )-convex, we apply inequality (1.7) to the right-hand side of (3.5) to obtain

⎟⎜

⎧⎨⎩
+ ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠

⎫⎬⎭

≤
⎡
⎣⎢

+ + ⎛
⎝

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠
⎞
⎠

⎤
⎦⎥

f a g a I mf
b

m
g

b

m
I f b g b I mf

a

m
g

a

m
I

f a g a f b g b I m f
a

m
g

a

m
f

b

m
g

b

m
I

min ,

1

2

,

1 2 1 2

1 2

( ) ( ) ( ) ( )

( ( ) ( ) ( ) ( ))

(3.11)

which concludes the proof of inequality (3.10). On the other hand, if f is nonnegative −h g α m, ;( )-concave
function, we use inequality (1.8) for =p 1 to obtain the assertion. □

Remark 3. If we put =α 1 in Corollary 6, then −h g α m, ;( )-convexity reduces to h g m, ;( )-convexity, so the
inequality from Theorem 2 is obtained.

In the following result, we consider additional assumptions for the function h.

Theorem 5. Let f be a nonnegative −h g α m, ;( )-convex function on ∞0,[ ), where h is a nonnegative concave
function on ⊂J � , ≠h 0, g is a positive function on ∞0,[ ) and ∈α m, 0, 1( ]. Let ≤ < < ∞a b0

and ∈f g h L a b, , ,
1
[ ]. Furthermore, let →w a b: , �[ ] be a nonnegative, integrable, and symmetric about +a b

2

.

Let us denote ∫≔W w x xd

a

b

( ) . Then the following inequality holds

∫ ∫

∫⎟ ⎟⎜ ⎜

≤
⎡

⎣
⎢ +

⎛

⎝
⎜

⎛
⎝

−
−

⎞
⎠

⎞

⎠
⎟

+ ⎛
⎝

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠
⎞
⎠
⋅

⎛

⎝
⎜

⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎞

⎠
⎟
⎤

⎦
⎥

f x w x x
W

f a g a f b g b h
W

b x

b a
w x x

m f
a

m
g

a

m
f

b

m
g

b

m
h

W

b x

b a
w x x

d

2

1

d

1

1 d .

a

b

a

b
α

a

b
α

( ) ( ) ( ( ) ( ) ( ) ( )) ( )

( )

(3.12)

If f is a nonnegative −h g α m, ;( )-concave function and h is a nonnegative convex function, the inequality in (3.12)
is reversed.

Proof. First, let us assume that f is a nonnegative −h g α m, ;( )-convex function and h is a nonnegative concave
function. After applying the integral Jensen inequality, we have the following inequalities:

∫ ∫⎟⎜= ⎛
⎝
⎛
⎝

−
−

⎞
⎠

⎞
⎠

≤ ⋅
⎛

⎝
⎜ ⋅ ⎛

⎝
−
−

⎞
⎠

⎞

⎠
⎟I h

b x

b a
w x x W h

W

b x

b a
w x xd

1

d

a

b
α

a

b
α

1
( ) ( ) (3.13)

and

∫ ∫⎟ ⎟⎜ ⎜= ⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

≤ ⋅
⎛

⎝
⎜ ⋅ ⎛

⎝
− ⎛

⎝
−
−

⎞
⎠

⎞
⎠

⎞

⎠
⎟I h

b x

b a
w x x W h

W

b x

b a
w x x1 d

1

1 d .

a

b
α

a

b
α

2
( ) ( ) (3.14)
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Now, after applying (3.13) and (3.14) to the inequality (3.10), we obtain

∫

∫

∫

⎟

⎟ ⎟

⎜

⎜ ⎜

≤
⎡
⎣⎢

+ + ⎛
⎝

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠
⎞
⎠

⎤
⎦⎥

≤
⎡

⎣
⎢ + ⋅

⎛

⎝
⎜ ⋅ ⎛

⎝
−
−

⎞
⎠

⎞

⎠
⎟

+ ⋅ ⎛
⎝

⎛
⎝

⎞
⎠

⎛
⎝

⎞
⎠ + ⎛

⎝
⎞
⎠

⎛
⎝

⎞
⎠
⎞
⎠

⋅
⎛

⎝
⎜

⎛
⎝

− ⎛
⎝

−
−

⎞
⎠

⎞
⎠

⎞

⎠
⎟
⎤

⎦
⎥

f x w x x f a g a f b g b I m f
a

m
g

a

m
f

b

m
g

b

m
I

W
f a g a f b g b h

W

b x

b a
w x x

m f
a

m
g

a

m
f

b

m
g

b

m
h

W

b x

b a
w x x

d

1

2

2

1

d

1

1 d .

a

b

a

b
α

a

b
α

1 2
( ) ( ) ( ( ) ( ) ( ) ( ))

( ( ) ( ) ( ) ( )) ( )

( )

(3.15)

Hence, the proof in this case is finished.
In the second case, we apply the Jensen’s integral inequality to the convex function h and derive the reversed

forms of inequalities in (3.13) and (3.14). Analogously, we use those bounds to the reversed version of the inequality
(3.10) to complete the proof. □

In this section, we have established new Fejér-type integral inequalities for the class of −h g α m, ;( )-convex
functions, thereby providing a comprehensive generalization of existing results within the framework of general-
ized convexity.

4 Conclusion

In this study, the several new Fejér-type inequalities for h g m, ;( )-convex functions have been established.
In addition, the application of the new inequalities on various types of convex types of functions are shown,
such as −h m( )-convex, h-convex, m-convex, and nonnegative convex functions. Further, some new Fejér type
inequalities for −h g α m, ;( )-convex functions have been obtained. Our results generalize and extend classical
inequalities, offering broader applicability in the field of integral inequalities.
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