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1. Introduction 

The subsequent inequality is known as Ostrowski 
inequality which gives an upper bound for the 

approximation of the integral average ( )1 b
a

f t dt
b a− ∫  by 

the value ( )f x  at point [ ], .x a b∈  
Theorem 1.1. Let :f I →   be a mapping differentiable 

on I   and let ,a b I∈   with .a b<  If ( )f x M′ ≤  for all 

[ ], ,x a b∈  then 

 

( ) ( )

( )
( )

[ ]

2

2

1

1 2 , , .
4

b
a

f x f t dt
b a

a bx
M b a x a b

b a

−
−

 + −  
  ≤ − + ∀ ∈ − 

  
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 (1.1) 

Ostrowski inequality is playing a very important role in 
all the fields of mathematics, especially in the theory of 
approximations. Thus such inequalities were studied 
extensively by many researches and numerous generalizations, 
extensions and variants of them for various kind of 
functions like bounded variation, synchronous, Lipschitzian, 
monotonic, absolutely, continuous and n-times differentiable 
mappings etc. appeared in a number of papers  
[1-3,5-10,12,13,15-24,26,29,30,31,36,37,38,40,43,45]. In 
numerical analysis many quadrature rules have been 

established to approximate the definite integrals 
[14,25,27,28,32,35,39,41]. Ostrowski inequality provides 
the bounds for many numerical quadrature rules. 

Let us recall some special functions and evoke some 
basic definitions as follows. 
Definition 1.2. The incomplete beta function is defined 
for , 0a b >  as 

 ( ) ( ) 11
0

; , 1 , 0 1.
x bax a b t t dt xβ −−= − < ≤∫  

Definition 1.3. [44] A set nMϕ ⊆   is said to be a 
relative convex (ϕ -convex) set, if and only if, there exists 

a function : n nϕ →   such that, 

 
( ) ( ) ( )

( ) ( ) [ ]
1 ,

, : , , 0,1 .n

t x t y M

x y x y M t

ϕ

ϕ

ϕ ϕ
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+ − ∈

∀ ∈ ∈ ∈

 (1.2) 

Definition 1.4. [44] A function f is said to be a relative 
convex ( ϕ -convex) function on a relative convex  
(ϕ -convex) set ,Mϕ  if and only if, there exists a function 

: n nϕ →   such that, 

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

1

1 ,

f t x t y

tf x t f y

ϕ ϕ

ϕ ϕ

+ −

≤ + −
 (1.3) 

( ) ( ) [ ], : , , 0,1 .nx y x y M tϕϕ ϕ∀ ∈ ∈ ∈  

Definition 1.5. [4] A set nK ⊆   is said to be invex with 

respect to the mapping : ,nK Kη × →   if ( ),x t y x Kη+ ∈  

for every ,x y K∈  and [ ]0,1 .t∈  
 



 Turkish Journal of Analysis and Number Theory 17 

Notice that every convex set is invex with respect  
to the mapping ( ), ,y x y xη = −  but the converse is not 
necessarily true [4,42]. 
Definition 1.6. [34] The function f defined on the invex 
set nK ⊆   is said to be preinvex with respect ,η  if for 
every ,x y K∈  and [ ]0,1 ,t∈  we have that 

 ( )( ) ( ) ( ) ( ), 1 .f x t y x t f x tf yη+ ≤ − +  

The concept of preinvexity is more general than 
convexity since every convex function is preinvex with 
respect to the mapping ( ), ,y x y xη = −  but the converse 
is not true. 
Definition 1.7. [25] Let [ ]: 0,1h →   be a non-negative 
function and 0.h ≠  The function f on the invex set K is 
said to be h-preinvex with respect to ,η  if 

 ( )( ) ( ) ( ) ( ) ( ), 1f x t y x h t f x h t f yη+ ≤ − +  (1.4) 

for each ,x y K∈  and [ ]0,1t∈  where ( ). 0.f >  

Definition 1.8. [41] Let :h J ⊆ →   be a positive 
function, 0.h ≡/  We say that :f J ⊆ →   is h -convex, 
if f  is non-negative and for all ,x y I∈  and ( )0,1 ,t∈  
one has 

 ( )( ) ( ) ( ) ( ) ( )1 1 .f tx t y h t f x h t f y+ − ≤ + −  (1.5) 

Definition 1.9. [39] Let :f K ⊆ →   be a non-negative 
function, we say that :f K →   is a tgs-convex function 
on ,K  if the inequality 

 ( )( ) ( ) ( ) ( )1 1f t x ty t t f x f y− + ≤ − +    (1.6) 

holds for all ,x y K∈  and ( )0,1 .t∈  We say that f  is  

tgs-concave if ( )f−  is tgs-convex. 
Definition 1.10. [28] A function: :f I ⊆ →   is said 
to be m-MT-convex, if f  is positive and for , ,x y I∀ ∈  
and ( )0,1 ,t∈  with [ ]0,1 ,m∈  satisfies the following 
inequality 

 ( )( ) ( ) ( )11 .
2 1 2

t m tf tx m t y f x f y
t t

−
+ − ≤ +

−
(1.7) 

Definition 1.11. [33] Let K ⊆   be an open m-invex set with 
respect to ( ]: 0,1K Kη × × →   and [ ] [ )1 2, : 0,1 0,h h → +∞  
are continuous functions. A function :f K →   is said to 
be generalized ( )1 2, ,m h h -preinvex with respect to ,η  if 

 ( )( ) ( ) ( ) ( ) ( )1 2, ,f mx t y x m mh t f x h t f yη+ ≤ +  (1.8) 

is valid for all ,x y K∈  and [ ]0,1 ,t∈  with some fixed 

( ]0,1 .m∈  If the inequality (1.8) reverses, then f is said to 

be generalized ( )1 2, ,m h h -preincave on .K  

Definition 1.12. [11] A set nK ⊆   is named as m-invex 

with respect to the mapping : nK Kη × →   for some 

fixed ( ]0,1 ,m∈  if ( ),mx t y mx Kη+ ∈  holds for each 

,x y K∈  and any [ ]0,1 .t∈  
Remark 1.13. In Definition 1.12, under certain conditions, 
the mapping ( ),y mxη  could reduce to ( ), .y xη  For 
example when 1,m =  then the m-invex set degenerates an 
invex set on .K  

We are in position to introduce the notion of generalized 
relative semi-(r; m, p, q, h1, h2)-preinvex mappings. 
Definition 1.14. Let K ⊆   be an open m-invex set with 
respect to the mapping ( ]0,1 .K Kη × × → :  Suppose 

[ ] [ )1 2, : 0,1 0,h h → +∞  and : I Kϕ →  are continuous. A 

mapping ( ): 0,f K → +∞  is said to be generalized 
relative semi-(r; m, p, q, h1, h2)-preinvex, if 
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( ) ( ) ( ) ( )( )1 2

, ,

, ; , , ,r

f m x t y x m

M h t h t mf x f y p q

ϕ η ϕ ϕ+

≤
 (1.9) 

holds for all ,x y I∈  and [ ]0,1 ,t∈  for any fixed 

, 1p q > −  and some fixed ( ]0,1 ,m∈  where 

 

( ) ( ) ( ) ( )( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

1 2
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, if 0;
:

, if 0,
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p qh t h t

M h t h t mf x f y p q

mh t f x h t f y r

mf x f y r


  + ≠ = 


=      

 

is the weighted power mean of order r for positive 
numbers ( )f x  and ( ).f y  
Remark 1.15. In Definition 1.14, if we choose 

1r p q= = =  and ( ) ,x xϕ =  ,x I∀ ∈  then we get 

Definition 1.11. If we choose 1,r p q= = =  ( ) ,x xϕ =  

x I∀ ∈  and ( )1
1 ,
2

th t
t
−

=  ( )2 ,
2 1
m th t

t
=

−
 then we get 

mMT -preinvex function [15,17]. 
Remark 1.16. For r = p = q = 1, let us discuss some special 
cases in Definition 1.14 as follows. 

(I) If taking ( ) ( )1 1 ,sh t t= −  ( )2
sh t t=  for ( ]0,1 ,s∈  

then we get generalized relative semi-(m, s)-Breckner-
preinvex mappings. 

(II) If taking ( ) ( )1 2 1,h t h t= =  then we get generalized 
relative semi-(m, P)-preinvex mappings. 

(III) If taking ( ) ( )1 1 ,sh t t −= −  ( )2
sh t t−=  for 

( ]0,1 ,s∈  then we get generalized relative semi-(m, s)-
Godunova-Levin-Dragomir-preinvex mappings. 

(IV) If taking ( ) ( )1 1 ,h t h t= −  ( ) ( )2 ,h t h t=  then we 
get generalized relative semi-(m, h)-preinvex mappings. 

(V) If taking ( ) ( ) ( )1 2 1 ,h t h t t t= = −  then we get 
generalized relative semi-(m, tgs)-preinvex mappings. 

(VI) If taking ( )1
1 ,
2

th t
t
−

=  ( )2 ,
2 1

th t
t

=
−

 then we 

get generalized relative semi-m-MT-preinvex mappings. 
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It is worth to mention here that to the best of our 
knowledge all the special cases discussed above are new 
in the literature. 

Let see the following example of a generalized relative 
semi-(r; m, p, q, h1, h2)-preinvex mappings which is not 
convex. 

Example 1.17. Let taking 1
,

2
m r= =  ( )1 ,lh t t=  ( )2 ,sh t t=  

for all [ ], 0,1 ,l s∈  for any fixed , 1p q ≥  and ( ) .x xϕ =  

Consider the mapping [ ) [ ): 0, 0,f +∞ → +∞  as follows 

 ( )
, 0 1;

1, 1.
x x

f x
x
≤ ≤

=  >
 

Define a bifunction [ ) [ ) 1: 0, 0,
2

η  +∞ × +∞ × → 
 

  by 

 ( )
, 0 1;

, ,
, 1.

y y
y x m

x y y
η

− ≤ ≤
=  + >

 

Then f is generalized relative semi- 1 1; , , , ,
2 2

l sp q t t 
 
 

-

preinvex mapping for any fixed , 1p q ≥  and for all 

[ ], 0,1 .l s∈  But f  is not preinvex with respect to η  and 

also it is not convex (consider 0,x =  2y =  and ( ]0,1t∈ ). 
Motivated by the above literatures, the main objective 

of this article is to establish some new estimates on 
generalizations of Ostrowski type inequalities associated 
with differentiable generalized relative semi-(r; m, p, q, h1, h2) 
-preinvex mappings on m-invex sets. It is pointed out that 
some new special cases will be deduced from main results 
of the article. 

2. Main Results 
In this section, in order to prove our main  

results regarding some generalizations of Ostrowski  
type inequalities for differentiable generalized relative 
semi-(r; m, p, q, h1, h2)-preinvex mappings, we need the 
following new integral identity. 
Lemma 2.1. Let : I Kϕ →  be a continuous function. 
Suppose K ⊆   be an open m-invex subset with respect 
to ( ]: 0,1K Kη × × →   for some fixed ( ]0,1m∈  and 

( ) ( )( ), , 0.b a mη ϕ ϕ >  Assume that  

 ( ) ( ) ( ) ( )( ): , , ,f K m a m a b a mϕ ϕ η ϕ ϕ = + →    

be a differentiable mapping on K   and ( )1 .f L K′∈  Then 

for any two complex numbers ( ) ( )1 2,x xλ λ  and ,α  
0,k >  the following integral identity holds: 
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Proof. Integrating by parts and changing the variable of 
definite integrals yield 

Proof. Integrating by parts and changing the variable of 
definite integrals yield 
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This completes the proof of our lemma. 
Remark 2.2. In Lemma 2.1, if we choose 1,k mα = = =  

( ) ( )( ) ( ) ( ), ,y x m y m xη ϕ ϕ ϕ ϕ= −  and ( ) ,x xϕ =  ,x I∀ ∈  
we get ([7], Lemma 8). 

Throughout this paper we denote 
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Corollary 2.3. With the assumption in Lemma 2.1, we 
have for any ( ) ( ) ( )1 2x x xλ λ λ= = ∈  that 
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Remark 2.4. If we take ( ) ( )x f xλ ′=  in (2.2), then we get 
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Remark 2.5. If we take ( ) ( ) ( )
1

f x f a
x

x a
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−
=

−
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=

−
 in (2.1), then we get 
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Remark 2.6. If we take ( ) 0xλ =  in (2.2), then we get 
generalized Montgomery's identity, i.e. 
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Using relation (2.1), the following results can be 
obtained for the corresponding version for power of the 
first derivative. 
Theorem 2.7. Let , 0,kα >  0 1r< ≤  and 1 2, 1.p p > −  
Let K ⊆   be an open m-invex subset with respect to 

( ]: 0,1K Kη × × →    for some fixed ( ]0,1 .m∈  Suppose 

[ ] [ )1 2, : 0,1 0,h h → +∞  and : I Kϕ →  are continuous 

functions and ( ) ( )1 2,x xλ λ  are two complex numbers. 

Assume that ( ): 0,f K → +∞  be a differentiable function 

on ,K   where ( ) ( )( ), , 0.b a mη ϕ ϕ >  If ( )qf x′  is 
generalized relative semi-(r; m, p1, p2, h1, h2)-preinvex 
mappings, 1,q >  1 1 1,p q− −+ =  then the following 
inequality holds: 
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Proof. Suppose that 1q >  and 0 1.r< ≤  From Lemma 
2.1, generalized relative semi-(r; m, p1, p2, h1, h2)-preinvexity 
of ( ) ,qf x′  Hölder inequality, Minkowski inequality, 
properties of the modulus and using the elementary 
inequality ( ) ( )12c d c dθ θ θ θ−+ ≤ +  where 1,θ >  , 0,c d ≥  

we have 
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So, the proof of this theorem is complete. 
We point out some special cases of Theorem 2.7. 

Corollary 2.8. In Theorem 2.7 for ( ) ( )1 2 0,x xλ λ= =  we 
have the following inequality for generalized relative 
semi-(r; m, p1, p2, h1, h2)-preinvex mappings: 
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 (2.7) 

Corollary 2.9. In Theorem 2.7 for ( ) ( )1 1h t h t= −  and 

( ) ( )2 ,h t h t=  we have the following inequality for 
generalized relative semi-(r;m,p1,p2,h)-preinvex mappings: 
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(2.8) 

Corollary 2.10. In Theorem 2.7 for ( ) ( )1 1 ,sh t t= −  

( )2 ,sh t t=  we have the following inequality for 
generalized relative semi-(r;m,p1,p2,s)-Breckner-preinvex 
mappings: 
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. (2.9) 

Corollary 2.11. In Theorem 2.7 for ( ) ( )1 1 ,sh t t −= −  

( )2 ,sh t t−=  we have the following inequality for 
generalized relative semi-(r;m,p1,p2,-s)-Godunova-Levin-
Dragomir-preinvex mappings: 
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Corollary 2.12. In Theorem 2.7 for ( ) ( ) ( )1 2 1 ,h t h t t t= = −  
we have the following inequality for generalized relative 
semi-(r;m,p1,p2,tgs)-preinvex mappings: 
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Theorem 2.14. Let , 0,kα >  0 1r< ≤  and 1 2, 1.p p > −  
Let K ⊂   be an open m-invex subset with respect to 

( ]: 0,1K Kη × × →   for some fixed ( ]0,1 .m∈  Suppose 

[ ] [ )1 2, : 0,1 0,h h → +∞  and : I Kϕ →  are continuous 

functions and ( ) ( )1 2,x xλ λ  are two complex numbers. 

Assume that ( ): 0,f K → +∞  be a differentiable function 

on ,K   where ( ) ( )( ), , 0.b a mη ϕ ϕ >  If ( )qf x′  is 
generalized relative semi-(r; m, p1, p2, h1, h2)-preinvex 
mappings, 1,q ≥  then the following 
inequality holds: 
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and ( ); , , ,1, ,B x k m aϕ α  ( ), ; , , ,1, ,C x k m a bη ϕ α  are defined 
as in Theorem 2.7. 
Proof. Suppose that 1q ≥  and 0 1.r< ≤  From Lemma 2.1, 
generalized relative semi-(r; m, p1, p2, h1, h2)-preinvexity 
of ( ) ,qf x′  the well-known power mean inequality, 
Minkowski inequality, properties of the modulus and 
using the elementary inequality ( ) ( )12c d c dθ θ θ θ−+ ≤ +  

where 1,θ >  , 0,c d ≥  we have 
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So, the proof of this theorem is complete. 
We point out some special cases of Theorem 2.14. 

Corollary 2.15. In Theorem 2.14 for ( ) ( )1 2 0,x xλ λ= =  
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Corollary 2.16. In Theorem 2.14 for ( ) ( )1 1h t h t= −  and 

( ) ( )2 ,h t h t=  we have the following inequality for 
generalized relative semi-(r; m, p1, p2, h)-preinvex mappings: 
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Corollary 2.17. In Theorem 2.14 for ( ) ( )1 1 ,sh t t= −  

( )2 ,sh t t=  we have the following inequality for 
generalized relative semi-(r; m, p1, p2, s)-Breckner-preinvex 
mappings: 
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 (2.16) 

Corollary 2.18. In Theorem 2.14 for ( ) ( )1 1 ,sh t t −= −  

( )2 ,sh t t−=  we have the following inequality for 
generalized relative semi-(r; m, p1, p2, s)-Godunova-Levin-
Dragomir-preinvex mappings: 
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(2.17) 

Corollary 2.19. In Theorem 2.14 for 
( ) ( ) ( )1 2 1 ,h t h t t t= = −  we have the following inequality 

for generalized relative semi-(r; m, p1, p2, tgs)-preinvex 
mappings: 
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Corollary 2.20. In Theorem 2.14 for ( )1
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2
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 we have the following inequality for 

generalized relative semi-(r; m, p1, p2)-MT-preinvex mappings: 
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Remark 2.21. Using our Theorems 2.7 and 2.14 for 
different values of ,α  ,k  ,m  1,p  2 ,p  for some suitable 
continuous functions 1,h  2 ,h  ϕ  and complex numbers 

( )1 ,xλ  ( )2 ,xλ  we can get some new Ostrowski  
type inequalities associated with generalized relative  
semi-(r; m, p1, p2, h1, h2)-preinvex mappings. 
Remark 2.22. Applying our Theorems 2.7 and  
2.14, we can deduce some new inequalities using  
special means associated with generalized relative  
semi-(r; m, p1, p2, h1, h2) -preinvex mappings. 

3. Conclusions 

In this article, we first presented a new integral  
identity concerning differentiable mappings defined on  
m-invex set. By using the notion of generalized relative 
semi-(r; m, p1, p2, h1, h2)-preinvexity and the obtained identity 
as an auxiliary result, some new estimates with respect to 
Ostrowski type inequalities are established. It is pointed 
out that some new special cases are deduced from main 
results of the article. Motivated by this new interesting  
class of generalized relative semi-(r; m, p1, p2, h1, h2)-preinvex 
mappings we can indeed see to be vital for fellow 
researchers and scientists working in the same domain. 
We conclude that our methods considered here may  
be a stimulant for further investigations concerning 
Ostrowski, Hermite-Hadamard and Simpson type integral 
inequalities for various kinds of preinvex functions 
involving local fractional integrals, fractional integral 
operators, Caputo k-fractional derivatives, q-calculus,  
(p, q)-calculus, time scale calculus and conformable 
fractional integrals. 

Acknowledgments 

The first author would like to thanks University Ismail 
Qemali of Vlora for its financial support. 

References 
[1] R. P. Agarwal, M. J. Luo and R. K. Raina, On Ostrowski type 

inequalities, Fasc. Math., 204, (2016), 5-27. 
[2] M. Ahmadmir and R. Ullah, Some inequalities of Ostrowski and 

Grüss type for triple integrals on time scales, Tamkang J. Math., 
42(4), (2011), 415-426. 

[3] M. Alomari, M. Darus, S. S. Dragomir and P. Cerone, Ostrowski 
type inequalities for functions whose derivatives are s-convex in 
the second sense, Appl. Math. Lett., 23, (2010), 1071-1076. 

[4] T. Antczak, Mean value in invexity analysis, Nonlinear Anal., 60, 
(2005), 1473-1484. 

[5] S. S. Dragomir, On the Ostrowski's integral inequality for 
mappings with bounded variation and applications, Math. Ineq. & 
Appl., 1(2), (1998). 

[6] S. S. Dragomir, The Ostrowski integral inequality for Lipschitzian 
mappings and applications, Comput. Math. Appl., 38, (1999),  
33-37. 

[7] S. S. Dragomir, Some perturbed Ostrowski type inequalities for 
absolutely continuous functions (I), Acta Univ. M. Belii, Ser. 
Math., 23, (2015), 71-86. 

[8] S. S. Dragomir, Ostrowski-type inequalities for Lebesgue integral: 
A survey of recent results, Aust. J. Math. Anal. Appl., 14(1), 
(2017), 1-287. 

[9] S. S. Dragomir and S. Wang, An inequality of Ostrowski-Grüss 
type and its applications to the estimation of error bounds for some 
special means and for some numerical quadrature rules, Comput. 
Math. Appl., 13(11), (1997), 15-20. 

[10] S. S. Dragomir and S. Wang, A new inequality of Ostrowski's  
type in L1-norm and applications to some special means and to 
some numerical quadrature rules, Tamkang J. Math., 28, (1997), 
239-244. 

[11] T. S. Du, J. G. Liao and Y. J. Li, Properties and integral 
inequalities of Hadamard-Simpson type for the generalized  
(s,m)-preinvex functions, J. Nonlinear Sci. Appl., 9, (2016),  
3112-3126. 

[12] T. S. Du, J. G. Liao, L. Z. Chen and M. U. Awan, Properties and 
Riemann-Liouville fractional Hermite-Hadamard inequalities for 
the generalized (α,m)-preinvex functions, J. Inequal. Appl., 2016, 
(2016), Article ID 306, 24 pages. 

[13] G. Farid, Some new Ostrowski type inequalities via fractional 
integrals, Int. J. Anal. App., 14(1), (2017), 64-68. 

[14] H. Hudzik and L. Maligranda, Some remarks on s-convex 
functions, Aequationes Math., 48, (1994), 100-111. 

[15] A. Kashuri and R. Liko, Generalizations of Hermite-Hadamard 
and Ostrowski type inequalities for MTm-preinvex functions, 
Proyecciones, 36(1), (2017), 45-80. 

[16] A. Kashuri and R. Liko, Ostrowski type fractional integral 
inequalities for generalized (s, m, φ)-preinvex functions, Aust. J. 
Math. Anal. Appl., 13(1), (2016), Article 16, 1-11. 

[17] A. Kashuri and R. Liko, Ostrowski type inequalities for MTm-
preinvex functions, J. Inequal. Spec. Funct., 7(4), (2016), 195-210. 

[18] A. Kashuri and R. Liko, Hermite-Hadamard type fractional 
integral inequalities for generalized (r; s, m, φ)-preinvex functions, 
Eur. J. Pure Appl. Math., 10(3), (2017), 495-505. 

[19] A. Kashuri and R. Liko, Some new Ostrowski type fractional 
integral inequalities for generalized (r; g, s, m, φ)-preinvex 
functions via Caputo k-fractional derivatives, Int. J. Nonlinear 
Anal. Appl., 8(2), (2017), 109-124. 

[20] A. Kashuri and R. Liko, Ostrowski type fractional integral 
operators for generalized (r; s, m, φ)-preinvex functions, Appl. 
Appl. Math., 12(2), (2017), 1017-1035. 

[21] A. Kashuri, R. Liko and T. S. Du, Ostrowski type fractional 
integral operators for generalized beta (r, g)-preinvex functions, 
Khayyam J. Math., 4(1), (2018), 39-58. 

[22] Z. Liu, Some Ostrowski-Grüss type inequalities and applications, 
Comput. Math. Appl., 53, (2007), 73-79. 

[23] Z. Liu, Some companions of an Ostrowski type inequality and 
applications, J. Inequal. in Pure and Appl. Math, 10(2), (2009), 
Art. 52, 12 pp. 

[24] W. Liu, W. Wen and J. Park, Ostrowski type fractional integral 
inequalities for MT-convex functions, Miskolc Math. Notes, 16(1), 
(2015), 249-256. 

[25] M. Mat loka, Inequalities for h-preinvex functions, Appl. Math. 
Comput., 234, (2014), 52-57. 

 



 Turkish Journal of Analysis and Number Theory 29 

[26] M. Matloka, Ostrowski type inequalities for functions whose 
derivatives are h-convex via fractional integrals, Journal of 
Scientific Research and Reports, 3(12), (2014), 1633-1641. 

[27] D. S. Mitrinovic, J. E. Pečarič and A. M. Fink, Classical and new 
inequalities in analysis, Kluwer Academic Publishers, Dordrecht, 
(1993). 

[28] O. Omotoyinbo and A. Mogbodemu, Some new Hermite-
Hadamard integral inequalities for convex functions, Int. J. Sci. 
Innovation Tech., 1(1), (2014), 1-12. 

[29] M. E. Özdemir, H. Kavurmac and E. Set, Ostrowski's type 
inequalities for (α, m)-convex functions, Kyungpook Math. J., 50, 
(2010), 371-378. 

[30] B. G. Pachpatte, On an inequality of Ostrowski type in three 
independent variables, J. Math. Anal. Appl., 249, (2000), 583-591. 

[31] B. G. Pachpatte, On a new Ostrowski type inequality in two 
independent variables, Tamkang J. Math., 32(1), (2001), 45-49. 

[32] B. G. Pachpatte, On some inequalities for convex functions, 
RGMIA Res. Rep. Coll., 6, (2003). 

[33] C. Peng, C. Zhou and T. S. Du, Riemann-Liouville fractional 
Simpson's inequalities through generalized (m, h1, h2)-preinvexity, 
Ital. J. Pure Appl. Math., 38, (2017), 345-367. 

[34] R. Pini, Invexity and generalized convexity, Optimization, 22, 
(1991), 513-525. 

[35] F. Qi and B. Y. Xi, Some integral inequalities of Simpson type  
for GA-∈-convex functions, Georgian Math. J., 20(5), (2013), 
775-788. 

[36] Rafiq, N. A. Mir and F. Ahmad, Weighted Čebyšev-Ostrowski 
type inequalities, Applied Math. Mechanics (English Edition), 
28(7), (2007), 901-906. 

[37] M. Z. Sarikaya, On the Ostrowski type integral inequality, Acta 
Math. Univ. Comenianae, 79(1), (2010), 129-134. 

[38] M. Tunç, Ostrowski type inequalities for functions whose 
derivatives are MT-convex, J. Comput. Anal. Appl., 17(4), (2014), 
691-696. 

[39] M. Tunç, E. Göv and Ǖ. Șanal, On tgs-convex function and their 
inequalities, Facta Univ. Ser. Math. Inform., 30(5), (2015),  
679-691. 

[40] N. Ujević, Sharp inequalities of Simpson type and Ostrowski type, 
Comput. Math. Appl., 48, (2004), 145-151. 

[41] S. Varošanec, On h-convexity, J. Math. Anal. Appl., 326(1), 
(2007), 303-311. 

[42] X. M. Yang, X. Q. Yang and K. L. Teo, Generalized invexity and 
generalized invariant monotonicity, J. Optim. Theory Appl., 117, 
(2003), 607-625. 

[43] Ç. Yildiz, M. E. Özdemir and M. Z. Sarikaya, New generalizations 
of Ostrowski-like type inequalities for fractional integrals, 
Kyungpook Math. J., 56, (2016), 161-172. 

[44] E. A. Youness, E-convex sets, E-convex functions, and E-convex 
programming, J. Optim. Theory Appl., 102, (1999), 439-450. 

[45] L. Zhongxue, On sharp inequalities of Simpson type and 
Ostrowski type in two independent variables, Comput. Math. Appl., 
56, (2008), 2043-2047. 

 

 


