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1. Introduction

In the past century, Many scholars have been interested in Hermite-Hadamard inequalities Hermite-Hadamard inequalities
have attracted the interest of a good many researchers because of wide application fields in numerical analysis and in the theory
of some special means. A large number of researchers have worked on new results related to Hermite-Hadamard inequalities
for various function classes. One of them is co-ordinated convex functions, and we examine generalizations of these types
results for co-ordinated convex functions in this work.

We define a bidimensional interval A =: [a1,az] X [b1,b2] in R? with a; < ay and by < by. If the inequality

@1+ (1=1)z,07+ (1 =1)w) <10 (55, 7) + (1 —1) @ (z,w)
holds, ¢ : A — R is said to be convex on A, for all (3¢,7),(z,w) € Aand ¢ € [0, 1]. If the partial functions @; : [a1,a2] — R,
or(u) = @ (u,7) and @,, : [b1,b2] = R, @,. (v) = ¢ (5¢,v) are convex for all ¢ € [ay,az] and T € [by,b;], then @ : A — R is
said to be convex on the co-ordinates on A (see, [1]).
In this case, the definition of co-ordinated convex function can be given as follows.
Definition 1.1. Lett,s € [0,1] and (s¢,u),(7,v) € A=:[ay,az] X [b1,b2). If the inequality
Q(tsc+(1—1)T,5u+ (1—5)v) <ts@(se,u)+s(1 —t)o(t,u) +1(1—5)@(3¢,v)+ (1 —1)(1 —5)p(7,V)
holds, then ¢ : A — R will be called co-ordinated convex on A.

It is clearly seen that every convex mapping is co-ordinated convex. Also, A coordinated convex function that is not convex
does exist (see, [1]).

Furthermore, in [1], Hermite-Hadamard type inequalities for co-ordinated convex mapping on a rectangle from the plane R?
were established by Dragomir.
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Theorem 1.2. Let ¢ : A — R be a co-ordinated convex mapping on A. Then we possess the inequalities:

ay+ay by+by 17 1 az b1+ by 1 b2 a1 +ap
< = d d 1.1
q’( 2 2 ) = 2_a2a1L](”<%’ 2 >%+b2b1/;,](p< 2 ’T) T} (1.1)
< ! /“2 ” o (.7)dd
2,7T)dTd>
T (aa—a1)(ba—b1) Jay Jb, ¢
< /uz( bi)d L [ oteb)d
= " 9 + / )
4 lax—ay Ja Ploo1)dx ay —ay Ja Plono)ax
s Mo nars — [ )d]
,7)dT ,7)dT
by—b1 Jpy P by b1 Jy, O'°
< 9(a,b) +o(ai,br) +@(az,b1) + ¢ (a2,b2)
—_ 4 .

The above inequalities are sharp.

During the past several years, some mathematicians have worked on double integral inequalities for co-ordinated convex
functions. For illustrate, Hadamard’s type inequalities including Riemann-Liouville fractional integrals for convex and s-convex
functions on the co-ordinates by some authors in [2] and [3]. Latif and Dragomir provided recent double integral inequalities
based on the left side of Hermite- Hadamard type inequality by using co-ordinated convex functions in two variables in [4].
Novel weighted integral inequalities for functions whose partial derivatives in absolute value are convex on the co- ordinates on
a rectangle from the plane are attained by Erden and Sarikaya in [5] and [6]. some researchers derived Hermite-Hadamard type
results based on the deference between the middle and the rightmost terms in (1.1) by using the derivatives of co-ordinated
convex functions in [7]. Also, some mathematicians found out recent inequalities for co-ordinated convex functions in [8],
[9], [10], and [11]. In [12], [13], and [14], some Hermite-Hadamard type results for different classes of co-ordinated convex
mappings are developed.

On the other side, a large number of researchers have focused on inequalities involving higher-order differentiable functions.
To illustrate, some integral inequalities for n-times differentiable functions are established in [15], [16] and [17]. In addition,
Erden et al. gave weighted inequalities for n—times differentiable functions in [18]. Some mathematicians also focused on
double integral inequalities including higher-order partial derivatives for two-dimensional functions in [19], [20] and [21].

In this work, we first establish a novel double integral equality based on higher-order partial derivatives. After that, recent

inequalities for convex functions on the co-ordinates on the rectangle from the plane are provided. What is more, we observe
relations between results in this work and inequalities presented in the earlier studies.

2. Integral identity

Before we can prove our primary findings, we establish the following equality involving mappings whose partial derivatives
are continuous.

Lemma 2.1. Assuming that @ : [a1,as] x [b1,by] =: A C R?— R is a continuous function such that the partial derivatives
?o(t,s)

otk gs!
[a1,a2] — [0,00) and h : [by,by] — [0,0) are integrable. Additionally, P,_\ (5¢,t) and Q1 (7,s) are defined by

,k=0,1,2,...n—1,1=0,1,2,....m— 1 exists and are continuous on A, and suppose that the functions g :

G S =" g wydu, ar <1<

B (%J) =

and

mel (T,S) =
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where n,m € N\{0}. Then, for all (5,7) € [a1,a2] X [b1,b2], we have the identity

ar by az
9" Me(t,s) W Mi() My(7) 9 p(s,7) S Mi(1) 2'¢(1,7)
[ B Gt Qo () S50 s = ,;),0 T et R RO - s
a by =01= = a
8 (p ,5)
—————=ds —I—//h o(t,s)dsdt 2.1)
k 0

ay by

where My (5c) and M;(7T) are defined by

My () = }z(u—%)kg(u)du, k=0,1,2,...

aj

by
Mi(t)= [ (u—7)' h(u)du, 1=0,1,2,...
by

Proof. Applying integration by parts for partial derivatives given in the lemma, via fundamental analysis operations, the
desired identity (2.1) can be obtained. O]

3. Some inequalities for co-ordinated convex mappings

For convenience, we give the following notations used to simplify the details of some results given in this section;

(%_ al)n+l (612 _ J{)nJr2 _ (%_ al)n+2

Ap(3) = (a2 —a)

)

n+1 n+2
2 ( ) ( )(az_%)n—H (%—(l])n+2—((12—%)n+2
») = —
" R | n+2 ’

(T_bl)erl (bz_T)erZ_(T_bl)erZ
m+1 m+2

Cn(7) = (b2 —b1)

and

o= B R

m+1 m+2
We start with the following result.
n+m
Theorem 3.1. Suppose that all the assumptions of Lemma 2.1 hold. If ’ g is a convex function on the co-ordinates on A,
then the following inequality holds:
I M) Mi(3) 9 oGe ) I MiD) T el 3
D TR - A D /g(t) g G-
k=0 1=0 bt
—1
M ( 8
- k /h ‘p“d+//h o(t,5)dsdt
k=0 a by
18lfayasee N2llioy 9" "p(ay,b1) 9" " p(a,by)
< 1,42], [b1,ba]e BV C L92) |y D
B (az—al)n! (by—by)m! { or"ds™ n(22)Cn(7) + ot dsm n(4)Dn()
9" " ¢(az,b1) 9" " ¢(az,b2)

for all (32,7) € ar,a2] x [b1,bs), where |[glly o= sup 1g(u)] and [l oy = sup [n(u)].

u€lay,a] u€lby,bs]
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Proof. If we take absolute value of both sides of the equality (2.1), we find that

n—1m—1 k+1 m—1 @ i
My () My(7) 0 o(5,7) "o Mi(7) 'p(t,7)
> P T B D D /g([) Fra

k=0 1=0 =0 J
M f Pote) i ot
_Z k h() (p ds—+ h o(t,s)dsdt| < |Po_1 (56,0)] |Om—1 (1,5)] g s) dsdt.
“ ot"ds™m
k=0 by ai by ay by
S. 9”*’"(,)(1,‘9) 1 . .
ince | —55m | is a convex function on the co-ordinates on A, we have
gn+m a—t t—a by —s s—b ar—t by—s |9"™"(ar,by)
b b = 3.2
‘atﬂ&vm(p<a2—a101+a2—a1027b2_b1 ]+b2—b1 2) S S— ERER 3.2)
+ ay—t s—by [9""¢(a1,b)
az—ay by —b; dtosm
L I by—s | 9" ™" p(az, b1)
@ —arby—bi | Jrds
Lt s—by [3"g(ar.by)
ay—ay by —b; dtosm
Utilizing the inequality (3.2), we can write
ap b2
an+m(p(t S) 1
Pt (5,0)|Qm1 (7,9) | | =5y o | dsdt - <
/' 1 Gl o1 (5] [T s < L
ay by
a bz
az1+m a ,b
. ‘Msi"l /h/ ar — 1) [Pt (5,1)[ (b2 — 5) |Om—1 (7, 5) | dsdt
ai 1
an+m al,bz
* ‘at’l&sm // ar — 1) [Pt (56,1)| (s = b1) |Om—1 (7, 5) | dsdt
a h,
811+m b
* ‘z?t”(;;z";l // t—ay) |Pu1 (50,1)| (b2 — ) |Om—1 (T, 5) | dsdt
ap bl
an+m a ,b
i ‘81‘”9;"2 // t—ar)|[Pay (56,0)| (s = b1) [Qm1 (7,5) | dsdt

ay bl

If we calculate the above four double inetgrals and also substitute the results in (3.3), because of ||g[(,, .. [18]|ay)00 <
18111y 4300 a0 (|2l gleo s [172ll}2 y10 < I ll{p, )e0 » We ODtain required inequality (3.1) which completes the proof. O

Remark 3.2. Under the same assumptions of Theorem 3.1 with n = m = 1, then the following inequality holds:

by apy by
Mo(%)MO(ryp(%,r)—Mo(r)/ (1)@ (t,7)di — Mo() / h(s)(52,5)ds + / / g(Oh(s)p(r,s)dsdi|  (3.3)
ap aj by

az(p(al 7b2)
A] (%)C] (T) + ‘&as

h 2
18111ay an) 0 172115y y]eo y {‘8 ¢(ar,by) A1 (D1 ()

(az—al) (bz—bl) otds

9?¢(az,b1)
0tds

9%(az,by)

* ‘ 9195

Bl(%)cl(f) + ‘

B] (%)D](T)}

which was given by Erden and Sarikaya in [22] (in case of A =0).
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Remark 3.3. Ifwe take g(u) = h(u) = 1 in (3.3), then we get

a b2

(ax—ay) (by—b1) @(5¢,7) — (b — b1) /(p t,7)dt —(ay —ay) /(p P ds+//(p t,s)dsdt (3.4)

ap by ai by
1 9*¢(ar,by) d%¢(ar,by)
(@ —ay) (s —by) {’ 919 A‘(”)Cl(’””‘ gy [A19P1()
9*¢(az,by) 9*¢p(az, by)
b (2 (e + | B b ()}
which was given by Erden and Sarikaya in [6].

b1 +b
Remark 3.4. Taking » = L-;az and t = % in (3.4), it is found that

ay
+ b1+b bi+b
(az—al)(bz—b1)¢(a12a27 12 2)—(b2—b1)/(P(t, 12 2>dt

ay

by ap by

— (az—al)/(p(a1;-a27s) ds-f—//(p(t,s)dsdt
by ai by
3%¢(ay,by) b2) 3%¢(ay,by) 3%¢(ay,by)
< (az—al)z (bszl)z 8;l¢9ls : afals =+ ataazs =+ 8;:925 :
- 16 4

which was given by Latif and Dragomir in [4].
Corollary 3.5. Under the same assumptions of Theorem 3.1 with g(u) = h(u) = 1, then we have the inequality

(3.5)
n—lm—1 k-l m—1 Ry 1l ay by
MCAN(E O lgle) e e, >/a by, [
];”;4) k! T JkoT! lg{) N / ol dt ];) ] ds —l—al y o(t,s)dsdt
1 1 """ o(ay,by) a”+m(p(a1,b2) grtm ¢(as,by)
n!((,ZZ*a]) m'(bszl) {‘ 8tnasm An(%)cm(r) + W An(%)Dm(T)+ W Bn(%)Cm(T)
"M p(ar, br)
where Xi(5) and Y;(T) are defined by
(612— )k+l+(—l)k(% al)kJrl
and
by — ) (1) (1 — by

(I+1) ’
respectively. This result is a Ostrowski type inequality for mappings whose absolute value of heigher degree partial derivatives
are co-ordinated convex.

, then we have the inequality

de (t,%)d

Corollary 3.6. Under the same assumptions of Theorem 3.1 with 3 = 4% gnd ¢ = b1tb
y p 5 5

nolm=1 pp (a1+az)Ml(b'+b2> ) (—“ﬁ‘”,—b';bz) m—1 M (—blzl”) a2

— g(1) t
P Il I3 97 1;’) e o7
le al+a2 —é-az s az by
. /h 2+ [ [ 1)e)p(t,s)dsdr
k=0 by a by
1811y as]co 1]l oy pJee ((az —ar)™ T (ba — by)™ !
(n+ 1)1 (m+D)l 2l Qi

an+m(P(al 7b2)
ardsm

X

8”+m(p(a1,b1)
ar"ads™

an+m(p(a2’b2)
at"dsm

|

aner(p(az, bl )
ar"ds™
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which is "weighted mid-point” inequality for functions whoose absolute value of heigher degree partial derivatives are
co-ordinated convex.

a+m¢ q

s

We establish some weighted integral inequalities by using convexity of

g, . .
is a convex function on the co-ordinates on A,

+m(p
Jr"ds™

Theorem 3.7. Suppose that all the assumptions of Lemma 2.1 hold. If 9
% + é =1 and q > 1, then the following inequality holds:

n—1m—1 k41 m—1 a I _1
Mi(32) Mi(7) Mo 7) S Mi(r) [ 0e(nT) m 9¢%9
k;),_o k' 1l dxkot! _l;] T /g(’> o /h (3.8)
== c /
a bz
+ / / h(s)g(t)9(t,5)dsdt
ap by

w | w 1 1
||g||[al,az],1 [ ||[bl,b2], 1 (az—tﬂ)é(bz—bl)% |:(%_a1)np+l+(a2_%)np+l:|l7 [(T_bl)mp+]+(b2_r)mp+l:|l7
n!(np+1)7 m!(mp+1)7
(9”+’77(p(02¢b2) q é
dt" s

a"+”1(p(tlz,b1) q
di"ds™

"™ (ay by) |
ot"ds™

"M (ay,by) |7
ot"ds™

X

for all (%) € [ay,a2] X [b1,ba], where 1gly o = Sp 1g(0)| @nd il g = sup [h(u)].

u€lay,a;] u€lby .br]

Proof. Taking absolute value of (2.1), from Holder’s inequality, it follows that

a
far e S 4 I d3kdt! ar S A J 1!
n—1 M ( ) h a ay hz
y k%/h() q’“d+//h 0(t,5)dsd
k!
k=0 b by
a2 by an+m é
[ 1P e Qs (2.9 s / / Lot s
ai by ar by
By utulizing the definition of P,_| (3¢,¢) and Q,,— (7,s), we find that
b d 7
w o
[ T el Il 10
2 e nl(np+1)r m!(mp+1)r
1 1
~ {(%_al)np-&-l + (612 _%)np—kl} P [(T—b])mp+1 + (b2 _ T)mp—ﬁ-l} P )

o"tme(rs) |4

TP is a convex function on the co-ordinates on A, we also have

Since

8”+m(p(a1,b1) q
a» —ay by — b ot"dsm
a,—t s—by |9 b
4+ 12 s—b ¢(ar,b)

ar —ay by — by othdsm
3"+m(p(az,b1) q
a» —aj by — b ot"dsm
- t—ay s—by |0 @(az,bs)
ar —ay by — by othdsm

a—t by—s

(3.1

ontm ap —t t—a by —s s—b
8t"asmq)( 2 ay + ! 2 b1+ 1b2>

ap
ar —ay ay—ay by—b by — by

<

t—ay by—s

<
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Using the inequality (3.11), it follows that
1
2"t 1 1
// atna m | < (@2 —a1)7 (by—by) (3.12)
a1 by
" plaby) |1 0 olar ) |1, [0 olarby) |1, 9" olar ) |17 4
y IS gt | T | amasn | T | amasm
4
Substituting the inequalities (3.10) and (3.12) in (3.9), we deduce the inequality (3.8). Hence, the proof is completed ]

Remark 3.8. Under the same assumptions of Theorem 3.7 with n = m = 1, then the following inequality holds

ap by
My (>0)My ()@ (5¢,7) — Mo(7 /g (t,7)dt —Mp(>¢ /h (5,8 ds+//g o(t,s)dsdt (3.13)
ap bl
1
1 1| Gema)" M (@ — )PP | (t= b)) 4 (b — )P
< . — by —b
o) (@2 —a1) ¥ (b = b1)4 X [ PR PR
1
9%¢(ajy .by) (a,b) 9% ¢(az,b;) (ab) q
« atals I ‘ + tals =+ tazs ] ’ + tazs :
4

which was given by Erden and Sarikaya in [22] (in case of L = 0)

Corollary 3.9. Substituting (,7)

(a1,b1), (a1,b2), (az,by) and (az,by) in (3.13). Subsequently, if we add the obtained
results and use the triangle inequality for the modulus, we get the inequality

MO(%)MO(T) (P(a1,b1) +(P((11,b2) +(P((12,b1) +(P(d2,b2)

3.14
n (3.14)
a bz 1 ap 1 b2
+ [ [emplesdsar— 3 Mo(x) [g(6) o(t.b) + @(eb)]dr 3 Mo(se) [ h(s) [p(ar,s) + plaz.)] ds
ap by a by
1
Ioarby) |1 | [ Pelarbr) |1, |9%0larbn) |7 | | Pelarby) |17 4
(az—al)z (bg*bl)z 8;35 . + Btals : + 8;825 . + Btuazs :
< ”gH[al,az].w Hh”[bl,bz 1 x 4
4lp+1)r
which is a weighted Hermite-Hadamard type inequality for double integrals.
Remark 3.10. If we take g(u) = h(u) = 1 in (3.14), then we have
@(a1,b1) + (a1, b2) + @(az,b1) + @(az,b)
4
ap by a 1 by
+ // (t,5)dsdi — / t.b))+ 0(t.b dt—i/ ar.s)+ ¢(ar.5)]d
(@—an( bz—bl o( (a2*a1)a [@(t,b1) + @(,02)] 2601, [p(a1,s5) +@(az,s)]
1 1
1
9%9larb) |1 | | Pelarbs) |1 |9*0(arb) |1 | | Pelars) |17 4
< (az —a1> (b2 —bl) ) azaals : + 8;181s =+ azaazs : + 8:182s 2
= T
4(p+1)» 4

which was deduced by Sarikaya et al. in [7]
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Remark 3.11. If we take g(u) = h(u) = 1 in (3.13), then we get

a b2
(az—al)(bz—bl)(p(% T) (bg—bl /(pt‘L'dt ag—al /(p%sds+//(ptsdsdt (3.15)
ap bl
_ p+l o \p+l E _b p+1 by — p+1 E
< (az—al)é(bszl)é (e—a))" +(a2— ) (T—b)P" +(by—1)
p+1 p+1
1
I?olarb) |1 |Pelarby) |7 | 9%0larb) |7 | | Pelards) |17 9
y Btaals : + 19;3\‘ 2 + 33\‘ : + Btigs :
4

which was given by Erden and Sarikaya in [6].

Remark 3.12. Taking » = % and T = # in (3.15), we get

a
+ax b1+b bi+b
(@2-a) b= (M52 252 ) ) o (157 )

2
aj

by ap by
~ (az—al)/(p<a1;a2,s> ds+//(p(t,s)dsdt

by ar by

2 5 d%¢(ay.b1) 29(arby) |1 | *(ar.by) 29(azby) | a
_ (a—a)’(br—b) 105 y o9s | T| "aids y 9105
T A 4

which was given by Latif and Dragomir in [4].

Similarly, the other reults related to Theorem 3.7 can be obtained as in Corollary 3.5 and 3.6.

q
Theorem 3.13. Suppose that all the assumptions of Lemma 2.1 hold. If 9 is a convex function on the co-ordinates on

n+m(p
dr"ds™

A, % + é =1 and q > 1, then the following inequality holds:

n—1m—1 k41 m—1 a I
My () Mi(7) 0" 9(>,7) "\~ Mi(7) dlo(t,7)
LY i adod & /g(f)Tdf (3.16)

lM k
- k /h ‘) d+//h o(t,5)dsdt
kO

ap bl

h
1 : ||g“[a1,a2],ol<: || ||[b1,b2].wl 5 |:(%_
[(az—al)(bz—bl)]E n!(n-i—l)ﬁ m!(m+1)17

&n+m(l)(alyb1) q 8”+m(p(a1,b2) q
ot"ds™ orosm

‘aner(p(az’bl) q an+m(p(a2’b2) q

IN

X

MG (5)+|

_|_

othdsm ot"adsm

B, (7) +|

Jorall (5,7) € [ar,a2] x [b1,b2], where [|g|[(4, 4o = sup |g(u)| and |||, )= sup |h(u)].

u€lay,az] uclby,bs]

Proof. We take absolute value of (2.1). Because of % + % =1, % + é can be written instead of 1. Using Holder’s inequality,
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we find that
n—1m—1 K+ m—1 %2 i
My () My (1) " 9(52,7) MI(T)/ ' p(t,7)
- e 22T 4 3.17)
k;ol;) kI dxkod l;) e 7!
n— lM k
. " /h a d+//h o(1,5)dsdr
k=0 ay by
. 1 . 1
a by P a by q
n 8n+m I,S q
< //|Pn V(60| |0 (7,5 dsdr | x //uo,,_1 (%,t)|Qm_1(T,s)|‘atn(§£m) dsdi
ai by l.ll 1;1

By simple calculations, we can write

ar by

ol e
I/ |Pnl<%,r)||Qml(w)dsdts”fﬂ[i’j;]; ”&ﬂ”ﬁ; x [Ge=an)™ 4 @ — 0™ | [(2 = o)™ o (b2 = 1| G18)

ay by

By similar methods in the proof of Theorem 3.1, from (3.11), we obtain

ap bz
n+m q
o(1,s) 180 fay.az)ee N2llio, ] o
< : - .
//IPn 1 (060 |Om- (7, s)‘ Spiggn | dsdt < (@ —an)nl (bs—by)m! (3.19)
ay by
an+m(P(al,b1) q an+m(p(a17b2) q
: {’ gingsn | MG F | T | AnPn (D)
an+m(P(a2,b1) q an+m(p(a2,b2) q
| T | Ba()Cn(1) 4| T Bn(%)Dm(‘c)}.

Substituting the inequalities (3.18) and (3.19) in (3.17), we easily deduce the required inequality (3.16) which completes the
proof. O

Remark 3.14. In case (p,q) = (eo, 1), if we take limit as p — oo in Theorem 3.13, then the inequality (3.16) becomes the
inequality (3.1). Thus, we obtain all of the results which are similar to Theorem 3.1.

4. Conclusion

In this paper, Ostrowski type inequalities for co-ordinated convex functions are developed. It is also shown that the results
provided in this paper are potential generalizations of the existing comparable results in the literature. Infuture directions, one
may find similar results through different types of co-ordinated convexity.

The authors would like to express their sincere thanks to the editor and the anonymous reviewers for their helpful comments
and suggestions.

Declarations

Acknowledgements: The authors would like to express their sincere thanks to the editor and the anonymous reviewers for
their helpful comments and suggestions

Author’s Contributions: Conceptualization, S.E.; methodology S.E. and M.Z.S.; validation, M.Z.S. investigation, S.E.;
resources, S.E.; data curation, S.E.; writing—original draft preparation, S.E.; writing—review and editing, M.Z.S.; supervision,
M.Z.S. All authors have read and agreed to the published version of the manuscript.

Conflict of Interest Disclosure: The authors declare no conflict of interest.

Copyright Statement: Authors own the copyright of their work published in the journal and their work is published under the
CC BY-NC 4.0 license.

Supporting/Supporting Organizations: This research received no external funding.

Ethical Approval and Participant Consent: This article does not contain any studies with human or animal subjects. It is
declared that during the preparation process of this study, scientific and ethical principles were followed and all the studies
benefited from are stated in the bibliography.

Plagiarism Statement: This article was scanned by the plagiarism program. No plagiarism detected.



86

Fundamental Journal of Mathematics and Applications

Availability of Data and Materials: Data sharing not applicable.

Use of Al tools: The author declares that he has not used Artificial Intelligence (Al) tools in the creation of this article.

ORCID
Samet Erden "2 https://orcid.org/0000-0001-8430-7533
Mehmet Zeki Saritkaya ‘= https://orcid.org/0000-0002-6165-9242

References

S.S. Dragomir, On Hadamard’s inequality for convex functions on the co-ordinates in a rectangle from the plane, Taiwanese J. Math., 5(4)
(2001), 775-788. [CrossRef]

FE. Chen, On Hermite-Hadamard type inequalities for s-convex functions on the coordinates via Riemann-Liouville fractional integrals, J.
Appl. Math., 2014 (2014), Article ID 248710:1-8. [CrossRef] [Scopus] [Web of Science]

M.Z. Sarikaya, On the Hermite-Hadamard-type inequalities for co-ordinated convex function via fractional integrals, Integral Transforms
Spec. Funct., 25(2) (2014), 134-147. [CrossRef] [Scopus] [Web of Science]

M.A. Latif and S.S. Dragomir, On some new inequalities for differentiable co-ordinated convex functions, J. Inequal. Appl., 2012 (2012), 28.
[CrossRef] [Scopus] [Web of Science]

S. Erden and M.Z. Sarikaya, On the Hermite-Hadamard-type and Ostrowski type inequalities for the co-ordinated convex functions, Palestine
J. Math., 6(1) (2017), 257-270. [Web]

S. Erden and M.Z. Sarikaya, Some inequalities for double integrals and applications for cubature formula, Acta Univ. Sapientiae, Math.,
11(2) (2019), 271-295. [CrossRef] [Scopus] [Web of Science]

M.Z. Sarikaya, E. Set, M.E. Ozdemir and S.S. Dragomir, New some Hadamard’s type inequalities for co-ordineted convex functions, Tamsui
Oxf. J. Math. Sci., 28(2) (2010), 137-152. [Scopus]

D.Y. Hwang, K.L. Seng and G.S. Yang, Some Hadamard’s inequalities for co-ordinated convex functions in a rectangle from the plane,
Taiwanese J. Math.,11(1) (2007), 63-73. [CrossRef] [Scopus] [Web of Science]

M.A. Latif and M. Alomari, Hadamard-type inequalities for product two convex functions on the co-ordinetes, Int. Math. Forum, 4(47)
(2009), 2327-2338. [Web]

M.A. Latif, S. Hussain and S.S. Dragomir, New Ostrowski type inequalities for co-ordinated convex functions, Transylvanian J. Math. Mech.,
4(2) (2012), 125-136. [Web]

M.Z. Sarikaya, Some inequalities for differentiable co-ordinated convex mappings, Asian-Eur J. Math., 8(3)1550058(2015), 1-21. [CrossRef]
[Scopus] [Web of Science]

M.A. Latif and M. Alomari, On the Hadamard-type inequalities for h-convex functions on the co-ordinetes, Int. J. Math. Anal., 3(33) (2009),
1645-1656. [Web]

M.E. Ozdemir, E. Set and M.Z. Sarikaya, Some new hadamard type inequalities for co-ordinated m-Convex and (o, m)-Convex Functions,
Hacettepe J. Math. Stat., 40(2) (2011), 219-229. [Scopus] [Web of Science]

J. Park, Some Hadamard’s type inequalities for co-ordinated (s;m)-convex mappings in the second sense, Far East J. Appl. Math., 51(2) (211),
205-216. [Web]

G. Anastassiou, Ostrowski type inequalities, Proc. Am. Math. Soc., 123(12) (1995), 375-378. [CrossRef] [Scopus] [Web of Science]

P. Cerone, S.S. Dragomir and J. Roumeliotis, Some Ostrowski type inequalities for n-time differentiable mappings and applications, Demon-
stratio Math., 32(4) (1999), 698-712. [CrossRef] [Scopus]

M.A. Fink, Bounds on the deviation of a function from its averages, Czec. Math. J., 42 (117) (1992), 289-310. [Web] [Web of Science]

] S. Erden, M.Z. Sarikaya and H. Budak, New weighted inequalities for higher order derivatives and applications, Filomat, 32(12) (2018),

4419-4433. [CrossRef] [Scopus] [Web of Science]

Z. Changjian and W.S. Cheung,On Ostrowski-type inequalities heigher-order partial derivatives, J. Inequal. Appl., 2010 (2010), Article ID:
960672:1-8. [CrossRef] [Scopus] [Web of Science]

G. Hanna, S.S. Dragomir and P. Cerone, A General Ostrowski type inequality for double integrals, Tamkang J. Math., 33(4) (2002), 319-333.
[CrossRef]

N. Ujevié, Ostrowski-Griiss type inequalities in two dimensional, J. of Ineq. in Pure and Appl. Math., 4(5), Article 101 (2003), 1-12. [Web]
S. Erden and M.Z. Sarikaya, On the Hermite- Hadamard’s and Ostrowski’s inequalities for the co-ordinated convex functions, New Trend
Math. Sci., 5(3) (2017):33-45. [CrossRef]

Fundamental Journal of Mathematics and Applications (FUIMA), (Fundam. J. Math. Appl.)
https://dergipark.org.tr/en/pub/fujma

All open access articles published are distributed under the terms of the CC BY-NC 4.0 license (Creative Commons Attribution-
Non-Commercial 4.0 International Public License as currently displayed at http://creativecommons.org/licenses/by-nc/4.
0/legalcode) which permits unrestricted use, distribution, and reproduction in any medium, for non-commercial purposes, provided the
original work is properly cited.

How to cite this article: S. Erden and M.Z. Sarikaya, New weighted inequalities for functions whose higher-order partial derivatives
are co-ordinated convex, Fundam. J. Math. Appl., 7(2) (2024), 77-86. DOI 10.33401/fujma.1383885



https://orcid.org/0000-0001-8430-7533
https://orcid.org/0000-0001-8430-7533
https://orcid.org/0000-0002-6165-9242
https://orcid.org/0000-0002-6165-9242
http://dx.doi.org/10.11650/twjm/1500574995
https://doi.org/10.1155/2014/248710
https://www.scopus.com/record/display.uri?eid=2-s2.0-84901778648&origin=resultslist&sort=plf-f&src=s&sid=bcbe6436c0ddc6c0ea845c8c54a2e78b&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22On+Hermite-Hadamard+type+inequalities+for+s-convex+functions+on+the+coordinates+via+Riemann-Liouville+fractional+integrals%22%29&sl=81&sessionSearchId=bcbe6436c0ddc6c0ea845c8c54a2e78b&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000336289900001
https://doi.org/10.1080/10652469.2013.824436
https://www.scopus.com/record/display.uri?eid=2-s2.0-84890430251&origin=resultslist&sort=plf-f&src=s&sid=f4c3eebe11d050ef6a99c3daef5b4602&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22On+the+Hermite-Hadamard-type+inequalities+for+co-ordinated+convex+function+via+fractional+integrals%22%29&sl=81&sessionSearchId=f4c3eebe11d050ef6a99c3daef5b4602&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000328110600005
https://doi.org/10.1186/1029-242X-2012-28
https://www.scopus.com/record/display.uri?eid=2-s2.0-84870407675&origin=resultslist&sort=plf-f&src=s&sid=f4c3eebe11d050ef6a99c3daef5b4602&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22On+some+new+inequalities+for+differentiable%22%29&sl=81&sessionSearchId=f4c3eebe11d050ef6a99c3daef5b4602&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000303883200001
https://pjm.ppu.edu/paper/321
https://doi.org/10.2478/ausm-2019-0021
https://www.scopus.com/record/display.uri?eid=2-s2.0-85082131341&origin=resultslist&sort=plf-f&src=s&sid=bcbe6436c0ddc6c0ea845c8c54a2e78b&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22Some+inequalities+for+double+integrals+and+applications+for+cubature+formula%22%29&sl=81&sessionSearchId=bcbe6436c0ddc6c0ea845c8c54a2e78b&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000518406900003
https://www.scopus.com/record/display.uri?eid=2-s2.0-84875239482&origin=resultslist&sort=plf-f&src=s&sid=f4c3eebe11d050ef6a99c3daef5b4602&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22New+some+Hadamard%27s+type+inequalities+for+co-ordinated+convex+functions%22%29&sl=81&sessionSearchId=f4c3eebe11d050ef6a99c3daef5b4602&relpos=0
https://doi.org/10.11650/twjm/1500404635
https://www.scopus.com/record/display.uri?eid=2-s2.0-34250215947&origin=resultslist&sort=plf-f&src=s&sid=bcbe6436c0ddc6c0ea845c8c54a2e78b&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22Some+Hadamard%27s+inequalities+for+co-ordinated+convex+functions+in+a+rectangle+from+the+plane%22%29&sl=81&sessionSearchId=bcbe6436c0ddc6c0ea845c8c54a2e78b&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000245526600006
https://www.m-hikari.com/imf-password2009/45-48-2009/latifIMF45-48-2009.pdf
http://tjmm.edyropress.ro/journal/12040204.pdf
https://doi.org/10.1142/S1793557115500588
https://www.scopus.com/record/display.uri?eid=2-s2.0-84951746799&origin=resultslist&sort=plf-f&src=s&sid=f4c3eebe11d050ef6a99c3daef5b4602&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22Some+inequalities+for+differentiable+coordinated+convex+mappings%22%29&sl=81&sessionSearchId=f4c3eebe11d050ef6a99c3daef5b4602&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000214277200021
https://www.m-hikari.com/ijma/ijma-password-2009/ijma-password33-36-2009/latifIJMA33-36-2009.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-80052739706&origin=resultslist&sort=plf-f&src=s&sid=f4c3eebe11d050ef6a99c3daef5b4602&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22SOME+NEW+HADAMARD+TYPE+INEQUALITIES+FOR+CO-ORDINATED%22%29&sl=81&sessionSearchId=f4c3eebe11d050ef6a99c3daef5b4602&relpos=1
https://www.webofscience.com/wos/woscc/full-record/WOS:000291713800008
https://www.researchgate.net/publication/267163168_Some_Hadamard's_type_inequalities_for_co-ordinated_sm-convex_mappings_in_the_second_sense
https://doi.org/10.2307/2161906
https://www.scopus.com/record/display.uri?eid=2-s2.0-21844481304&origin=resultslist&sort=plf-f&src=s&sid=276bfa7203558b76452503c68fcf40c6&sot=b&sdt=cl&cluster=scoexactsrctitle%2C%22Proceedings+Of+The+American+Mathematical+Society%22%2Ct&s=TITLE-ABS-KEY%28%22Ostrowski+type+inequalities%22%29&sl=42&sessionSearchId=276bfa7203558b76452503c68fcf40c6&relpos=1
https://www.webofscience.com/wos/woscc/full-record/WOS:A1995TM66500027
http://dx.doi.org/10.1515/dema-1999-0404
https://www.scopus.com/record/display.uri?eid=2-s2.0-18544380048&origin=resultslist&sort=plf-f&src=s&sid=bcbe6436c0ddc6c0ea845c8c54a2e78b&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22Some+Ostrowski+type+inequalities+for+n-time+differentiable+mappings+and+applications%22%29&sl=81&sessionSearchId=bcbe6436c0ddc6c0ea845c8c54a2e78b&relpos=0
http://dml.cz/dmlcz/128336
https://www.webofscience.com/wos/woscc/full-record/WOS:A1992KC73300010
https://dx.doi.org/10.2298/FIL1812419E
https://www.scopus.com/record/display.uri?eid=2-s2.0-85061454688&origin=resultslist&sort=plf-f&src=s&sid=bcbe6436c0ddc6c0ea845c8c54a2e78b&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22New+weighted+inequalities+for+higher+order+derivatives+and+applications%22%29&sl=81&sessionSearchId=bcbe6436c0ddc6c0ea845c8c54a2e78b&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000461182200027
https://doi.org/10.1155/2010/960672
https://www.scopus.com/record/display.uri?eid=2-s2.0-80052691180&origin=resultslist&sort=plf-f&src=s&sid=bcbe6436c0ddc6c0ea845c8c54a2e78b&sot=b&sdt=b&s=TITLE-ABS-KEY%28%22On+Ostrowski-Type+Inequalities+for+Higher-Order+Partial+Derivatives%22%29&sl=81&sessionSearchId=bcbe6436c0ddc6c0ea845c8c54a2e78b&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000276301800001
https://doi.org/10.5556/j.tkjm.33.2002.280
https://www.emis.de/journals/JIPAM/images/003_03/003_03_www.pdf
http://dx.doi.org/10.20852/ntmsci.2017.182
https://dergipark.org.tr/en/pub/fujma
http://creativecommons.org/licenses/by-nc/4.0/legalcode
http://creativecommons.org/licenses/by-nc/4.0/legalcode

	Introduction
	Integral identity
	Some inequalities for co-ordinated convex mappings
	Conclusion

