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Fractional Ostrowski Type Inequalities via ¢ — A—Convex
Function

Ali Hassan'* and Asif R. Khan?

ABSTRACT. In this paper, we aim to state well-known Ostrowski
inequality via fractional Montgomery identity for the class of ¢p—\—
convex functions. This generalized class of convex function contains
other well-known convex functions from literature, allowing us to
derive Ostrowski-type inequalities as specific instances. Moreover,
we present Ostrowski-type inequalities for which certain powers of
absolute derivatives are ¢ — A— convex using various techniques,
including Hoélder’s inequality and the power mean inequality. Con-
sequently, various established results would be captured as special
cases. Moreover, we provide applications in terms of special means,
allowing us to derive many numerical inequalities related to special
means from Ostrowski-type inequalities.

1. INTRODUCTION

In almost every field of science, inequalities play an important role.
Although it is a very vast discipline, our focus is mainly on Ostrowski-
type inequalities. In 1938, Ostrowski established the following interest-
ing integral inequality for differentiable mappings with bounded deriva-
tives. Additionally , one can find the numerous variants and applications
in [1, b, 9-11, 19, 23, 27, 28, B0, B3, B4, B7]. This inequality is well known
in the literature as Ostrowski inequality, which is stated as:
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Theorem 1.1 ([32]). Lets : [a,b] — R be differentiable with |¢'(t)] < M
vVt € (a,b). Then

1 b 1 x — atb 2
g(a:)—b_a/ g(t)dt‘g(b—a)M 4+<b_;> ,

Vx € (a,b). The constant % is the best possible in the sense that it cannot
be replaced by a smaller quantity.

(1.1)

Nowadays, with the increasing demand of researchers to study natural
phenomena, the use of fractional differential operators and fractional
differential equations has become an effective means to achieve this goal.
Compared with integer-order operators, Fractional operators, which can
simulate natural phenomena better, are a class of operators developed in
recent years. These operators have expanded and have been widely used
in modeling real-world phenomena such as biomathematics, electrical
circuits, medicine, disease transmission and control.

On the other hand, convexity is a simple and ordinary concept with
massive applications in industry and business, greatly influencing our
daily life. In solving many real-world problems, the concept of convexity
plays a decisive role. In the solution of many real world problems the
concept of convexity is very decisive. Problems faced in constrained
control and estimation are often convex. Geometrically, a real valued
function is said to be convex if the line segment segment joining any
two of its points lies on or above the graph of the function in Euclidean
space.

An important area in the field of applied and pure mathematics is the
integral inequality. Inequalities aim to develop different mathematical
methods. Nowadays, there is a need to seek accurate inequalities for
proving the existence and uniqueness of the mathematical methods. The
concept of convexity plays a strong role in the field of inequalities due to
its definition and properties. Furthermore, there is a strong correlation
between convexity and symmetry concepts.

In recent years, the generalization of classical convex function have
emerged resulting in applications in the field of Mathematics. From
literature, we recall some definitions for different types of convex.

Definition 1.2 ([4]). The n: I C R — R is said to be convex, if
n(te+ (1—t)y) < tn(x) + (1 —t)n(y), Va,y € Lte0,1].
Definition 1.3 ([4]). The n: I C R — R is said to be MT—convex, if

n(x) > 0 and
Vi V-t

n(tr+ (1-t)y) < 2\/?_tn(fv) M

n(y), Vx,yel,te(0,1).
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Definition 1.4 ([20]). The n: I C R — R is a P—convex, if n(z) > 0
and

n(te+ (1 —t)y) <n(z)+n(y), Vr,ye€landte]l0,1]

Definition 1.5 ([22]). The n: I C R — R is a GL convex, if n(z) > 0
and
1

1—-1¢
Definition 1.6 ([G]). Let s € (0,1]. The n: I C [0,00) — R is said to
be s—convex in the 2" kind, if

n(te+ (1 —t)y) <t*n(z) + (1 -1)°ny), Ve,yeltel01]

Definition 1.7 ([14]). The n: I C R — [0, 00) is of GL s—convex, with
s €[0,1], if

1
0tz + (1= t)y) < 7n(z) + n(y), Vz,yelandte(0,1).

n(t:r—l—(l—t)y)gln(x)—i-( ! n(y), Vte (0,1)and z,y € I.

ts 1—t)s
Definition 1.8 ([38]). Let h: J C R — [0,00) with h # 0. The n: I C
R — [0,00) is an h—convex if Vz,y € I, we have

n(te+ (1 —t)y) < h(t)n(z) + (1 —t)n(y), vt el0,1].
Definition 1.9 ([L5]). Let ¢ : (0,1) — (0,00), the n: I C R — [0,00)
is a ¢p—convex if Va,y € I we have

nte+ (1 —t)y) <to(t)n(z) + (1 —t)o(1 —t)n(y), Vvte (0,1).

Definition 1.10. The Riemann-Liouville integral operator of order ¥ >
0 with a > 0 is defined as

1 x

Jffg:c :/ x — )" e(t)dt,

@) =g |, =070
Jas(x) = (x).

In case of ¢ = 1, the fractional integral reduces to the classical integral.

Definition 1.11 ([35]). The Riemann-Liouville integrals I;ﬂg and I;b,g
of ¢ € Li([a,b]) having order ¢ > 0 with a > 0,a < b are defined by

If+§($) = I’(ngJ) /3” (z— )" et)dt, x>a

and ,
IV (x) = / (t—x)" " e(t)dt, x<b,

respectively. Here I'(1) = [ e~*u¥~'du is the GammThe and 1%, ¢(z) =
I} ¢(z) = ¢(=).
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Theorem 1.12. Let ¢ : I — R be differentiable mapping on I°, with
a,b € I, with a < b, ¢ € Li[a,b] and for ¢ > 1, Montgomery identity
for fractional integrals holds:

r
12 @) e
= JoH(Pi(z,0)s(0)) + JZ (Pa(z, b)¢' (b)),
where Py (x,t) is the fractional Peano Kernel defined by:
(b —2)'"YT (W), i te€la,a],
Pl(ac,t) =
(b =)' UT(), i te (x,b).
Let [a,b] C (0,+00), we may define special means as follows:
(a) The arithmetic mean
a+b

A(a,b) = 5

(b) The geometric mean
G(a,b) = Vab;
(¢c) The harmonic mean

H{a,b) = 1

(d) The logarithmic mean

a, if a=5b
Lab)=q b=a Ly

Inb—1Ina

(e) The identric mean

a, if a=b
1
Ia,b) =4 1 ["\"" ;
(@) <a> L if a#b,
e\a
(f) The p—logarithmic mean
a, if a=b
1
L a’b = +1 —_ p+1 P ,
v(@,) [bp‘l]p,ﬁ ab.
(p+1)(b—a)

where p € R\ {0, —1}.

We use this Lemma in [[i] to prove our main results.
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Lemma 1.13. Let ¢ : [a,b] — R be a differentiable with a < b. If
¢" € Li([a,b]), then Vx € (a,b),

Cm—@¢+®—xW)q@_JW¢+U

P P
P R I c(a)+ 1 ,5(b)

g gl
- M/ 0 (tx + (1 — t)a)dt
b— a 0

_ Wl gl
- (bx)/ 0 (tz + (1 — t)b)dt.
b—a 0
Throughout this paper, we denote
O'(g, ];7 CL, b? w)
z—a)?+ (b—z)¥ I'v+1
(e bonty ) Tt

We also make use of Euler’s beta function, which is for x,y > 0 defined
as

1 o(a) + I;j;g(b)] .

1
B(a:,y):/o t* 11 — )y tdt

_ P@)I'(y)
I'(z+y)
The main aim of our study is to generalize the Ostrowski inequality ()
for p——convex functions, as given in Section 2. Additionally, we present
Ostrowski inequalities for which certain powers of absolute derivatives
are ¢——convex, using various techniques,including Holder’s inequality
[40] and power mean inequality [39]. Furthermore, we provide the the
special cases of our results and applications of midpoint inequalities in
special means.

2. FRACTIONAL OSTROWSKI INEQUALITY VIA ¢ — A—CONVEX

In this section, we are introducing very first time the concept of ¢ —
A—convex function, which contain many classes of convex functions in
literature.

Definition 2.1. Let A € (0,1} and ¢ : (0,1) — (0,00), then : I — [0, 00)
is a ¢ — A—convex, if
(2.1) 0 (tz + (1= t)y) < o)) + (1= 1) o(1 = )n(y),
Ve,y e I, t € (0,1).
Remark 2.2. In Definition B, one can see the following.
(i) If A =1 in (ET0), we get ¢p—convex.
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(i) If A = 1,I(t) = t, and by taking h = l¢ in (EI), we get
h—convex.

(il) If A = 1,6(t) = 74 with s € [0,1] in (2Z), then class of GL
S—convex.

(iv) HA=1,¢(t) = tQ in (20), then concept of GL convex.

(v) If XA = 1,¢(t) = t*! with s € (0,1] in (E), then concept of
s—convex in 2" kind.

(vi) If A =1,¢(t) = 7 in (2), then concept of P—convex.

(vii) If A =1,¢(t) = 1 in (20), then ordinary convex.

(viii) If A =1,6(t) = 5 télft in (270), then concept of MT—convex.

r—lwn—t

~

Theorem 2.3. Let A € (0,1],< : [a,b] — R be differentiable on (a,b),
¢": [a,b] = R be integrable on [a,b] andn : I C R — R be a p—A—convex,
b
a

then we have the inequalities
22) 0@~ 20— 20 + 7 (P50
< (=) [ oG] o]
- b /
o) [l
Vz € [a,b].
Proof. Utilizing Theorem T2, we get

M(b — )Y IY6(b) + JVTH(Py(x, b)s (b))

L) -
Rl Ko

(o) [ [ i)

Vx € [a,b]. Next by using the n: I C [0,00) — ]R, is ¢ — A—convex, we
get

. {qx) LW gy ey 1 (P b><<b>>]

< (o) o (o[ [l
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() ([ ],

Vx € [a,b]. Applying Jensen’s integral inequality [12], we get the desired
result. O

Corollary 2.4. In Theorem I3, one can see the following.

(i) If A =1 in (B22), then Fractional Ostrowski type inequality for
¢—convex:

st = 5220 2 + 2 (Pl )5 )

Ut oGm0 [ o
)

o (5=0) L[5

(i) If A =1,1(t) =t and h = l¢ in (E2), then Fractional Ostrowski

type inequality for h—convex:

0[50 = 5220 = 2 + Pl b))

(=) [
+h(§i§) Lb—lxw/”[(( ?f()}dt]'

(i) If X = 1,¢(t) = ts+1 with s € [0,1] in (B22), then Ostrowski
inequality for Godunova-Levin s—convex:

; [cm LWy ) N (P b><<b>>}

—
S(b_&)s—(zw a {t_a ]

(b a)* / )
—_ dt.
RECES N A N
(iv) If \ = 1,6(t) = 5 in (Z2), then Fractional Ostrowski type
inequality for Godunova-Levin convex:

b—

G E‘i(ﬁ ;)920)11/’ /ax . [((tb_—?)i/fi)] dt

st = 5220 - 2 aa) + 2 Pl 5]
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(b a) /b (t — b)S'(t)

L A -~~~ | dt.
To—opr " o-tiv

() If X = 1,¢(t) = t*=1 with s € (0,1] in (22), then Fractional
Ostrowski type inequality for s—convex in 2" kind:

s = 520 = 2 + I (Pl )

LG -0 e
[ =]

= (b—a)® (b—t)l=¥
(=)= [ (=D (0)
ot Lofoe)

(vi) If X = 1,¢(t) = 1 in (Z2), then Fractional Ostrowski type
inequality for P—convex:

—a

(b—a)'=V [ [(t—a)(t) 1 b= @)
< [l e [
(vit) If X = ¢(t) = 1 in (22), then Fractional Ostrowski type inequal-

ity for convex:

st - 52

b—a)"0 [ [ [(t—a)d(t) b= @)
<O |l [l a)
(viii) If v = X = ¢(t) = 1 in (E2), then we get inequality (2.1) of

Theorem 2.1 in [14].
(i) If X = 1,¢(t) = L in (22), then Fractional Ostrowski

22/t(1—t)
type inequality for M'T—convex:

. [g(x) I'(¢)

st = 5220 - 2 e + P50

(b— )Y TYe(b) + T (Pa. b)g(b»]

b—a

1
(b—a)2? [/x [(t—a)d(t)} /b [(t—b)g'(t)] }
<t ————dt+ ————Cdt|.
S U TLO—00 o=
Theorem 2.5. Suppose all the assumptions of Lemma I3 hold. Ad-

ditionally, assume that X € (0,1], || is ¢ — A—convez function on [a,b]
with ¢(t) # 7% and |<'(z)| < M. Then

(23)  lo(s,2,a,b,9)

(b— 2)' T (b) + T (P, b><<b>>]
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f;mf</q[ﬁ*k¢@>+twu-—tw¢c1—tﬂ(ﬁ> b (a),
0

Va € (a,b), where YKl (z) = (z=a) o (bma)V it

b—a
Proof. From the Lemma I3 we have
(2.4) (s, 2,a,b,9)]
v+l
< M/ tV |/ (tz + (1 — t)a)| dt
b —a 0
(b — x)¥H!

1
+b_a/0 tV]¢' (tx + (1 — t)b)| dt.

Since [¢'| is ¢ — A—convex on [a,b] and |¢'(z)| < M, we have
(2.5)

1 1
/ V| (tz + (1 — t)a)| dt < M/ t¥ {tAng(t) + (1 —t) p(1 — t)} dt
0 0

and similarly

(2:6) 1
/ [/ (b + (1 — £)b)| dt < M/ ¥ [t’\qS(t) (-t e(1— t)} dt.
0 0

We get the desired result.
O

Corollary 2.6. In Theorem B3, one can see the following.
(i) If X = 1, then Fractional Ostrowski type inequality for p— convex:

|O-(§7 '1‘7 a‘? b7 w)‘

1
<M </ [tw“(p(t) T — (1 — t)] dt) Ui (2).
0
(i) If X = 1,1(t) = t and h = l¢, then Fractional Ostrowski type
inequality for h—convex:
1
oot <0 ([ 1000 +n1 - 0] at) *wta)

(iii) If A = 1,¢(t) = ts% with s € [0,1), then Ostrowski inequality

for GL s—convex:
1 PA+)LA=38)\ 4 5
olavabo )l < M (15— + ) Veba)

(iv) If If X = 1,¢(t) = t°~1 with s € (0,1], then inequality (2.6) of
Theorem 7 in [36].

(v) If X =1 =1,¢(t) =t~ with s € (0,1], then inequality (2.1) of
Theorem 2 in [2].
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(vi) If X = 1,¢(t) = 1, then Ostrowski inequality for P—convex via
fractional integrals:

lo(s, 2, a,b,9)| <

(vii) If X = 1,¢(t) = 1, then inequality of Corollary 1 in [36].
(viii) If X =4 = ¢(t) = 1, then one has inequality (1.3) of Theorem
3 in [36].
. _ . 1 . . -
(ix) If X = 1,¢(t) = WL then Fractional Ostrowski type in

equality for MT —convex:

VT T [5+ ¢
lo(s,z,a,b,9)] < M <2F[12+¢]> Uid ().

Theorem 2.7. Suppose all the assumptions of Lemma I3 hold. Ad-
ditionally, assume that A € (0,1],[¢'|?7 is ¢ — A—convex function on
[a,b],q > 1 with ¢(t) # % and |<'(x)| < M. Then

(2.7)
lo(s,z,a,b,7)]
1 :
< L (/ [tw+k¢(t) +t¥(1—t) (1 — t)] dt) YR (2),
1+ w)l_’ 0
Va € (a,b), where Yib(z) = &= a)¢*;+éb Dlan

Proof. From the Lemma [CT3 and using power mean inequality [39], we
have

(2.8)

o(s,x,a,b,1)|
1-1

g(x;_a);p“(/oltl/’dt) q1</0 7] (tr + (1 - t)a th>11
+w</oltwdt>lq </Oltw‘g’(tx+(1—t)b)‘th>q

Since [¢'|? is ¢ — A—convex on [a,b]. and |¢'(z)| < M, we get

(2.9) /tw|< (tz + (1 — t)a)|" dt
0

1
< MQ/ t¥ [tw(t) + (1=t ¢(1 —t)| dt,
0
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and
1
(2.10) / V| (tz + (1 — t)b)|* dt
0
1
< MQ/ t¥ [tw(t) + (1=t ¢(1 —t)| dt.
0
We get the desired result. O

Corollary 2.8. In Theorem EZ4, one can see the following.

(i) If ¢ = 1, Theorem 2.
(ii) If X = 1, then Fractional Ostrowski type inequality for p— convex:

(<, 2, a,b,9)]

M ' Ty
< ([ e+ a - oo - nar) " Uebie)
(I+4) @ \Jo
(iii) If X = 1,1(t) = t and h = 1, then Fractional Ostrowski type
inequality for h—convex:

lo(s,z,a,b,9)]
M " a : b (o
S (/0 £ [h(t) + h(1 t)]dt) b(a).

(iv) If X = 1,¢(t) = ts% with s € [0,1), then Ostrowski inequality
for GL s—convex:

|o(c,@,a,b,9)]

.M ( 1 r(1+¢)r(1—s))

—(1“[})1—5 14+ —s IF'2+v¢—ys)

(v) If X = 1,¢(t) = t°~1 with s € (0,1], then inequality (2.8) of
Theorem 9 in [36].
(vi) If \ = = 1,¢(t) = t5=1 with s € [0, 1], then inequality (2.3) of
Theorem 4 in [2].
(vii) If X\ = 1,¢(t) = %, then Ostrowski inequality for P—convez via
fractional integrals:

Q=

Vi ().

a

(viii) If A = ¢(t) = 1, then one has the inequality of Corollary 3 in
[36].
(iz) If X =1 = ¢(t) = 1, then one has inequality (1.5) of Theorem
5 in [36].
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(z) If A = 1,4(t) = 5 tzl_t), then Fractional Ostrowski type in-

equality for MT —convex:
M (VETHHN,
‘O’(C,l‘,a, bv¢)| < (1 +¢)17% ( ) 1—\[1 -Hﬂ Ka(x)'

Theorem 2.9. Suppose all the assumptions of Lemma I3 hold. Ad-
ditionally, assume that A\ € (0,1],[¢'|7 is ¢ — A—convex function on
[a,b],q > 1 withp™ + ¢t =1, ¢(t) # % and |¢'(z)| < M. Then

(211) ’U(§, x,a, b7 Qb)’

1

' q
< Ll </ [M)(t) +(1-t) (1 — t)} dt) b (),
(Yp+1)r \Jo
Vx € (a,b), and ¢,{2(£) _ (l‘—a)er;i-(gb_z)erl‘

Proof. From the Lemma [CT3 and using Holder’s inequality [40], we have
(2.12) |o(s, 2, a,b,9)]

< (93;_“);”1 (/Oltwpdt>; (/Olkl(tx—l—(l—t)a)}th);
+(b;_x)j+1 (/Oltw’dt); </01 |g’(tx+(1—t)b)]th>;.

Since |¢'|7 is ¢ — A—convex and |¢'(z)| < M, we have

(2.13)1 1
/ |/ (tz + (1 = t)a)|" dt < MQ/ [t’\b(t) + (1=t p(1 - t)} dt
0 0
and
(2.14)
1 1
/ <" (tz + (1 — t)b)|" dt < M‘J/ [t’\qﬁ(t) + (1=t p(1 — t)} dt
0 0
We get the desired result. O

Corollary 2.10. In Theorem B9, one can see the following.
(i) If A = 1, then Fractional Ostrowski type inequality for ¢p— convex:
lo(s, 2, a,b,1)]
M

1 q
= — — d Yib().
< (/0 66() + (1 — )6(1 — 1) t) b ()

1
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(i) If A = 1,1(t) =t and h = l¢, then Fractional Ostrowski type
inequality for h—convex:

1
o(s,x,a,b,9 SL h(t) + h(1—D)]dt ) “kb(2).
o ( T a
(Yp+1)r \Jo
(iii) If X = 1,9(t) = ts% with s € [0,1), then Ostrowski inequality
for GL s—convez:

el < (1) e,
p+1)r

(iv) If X = 1,¢(t) = t71 with s € (0,1], then inequality (2.7) of
Theorem 8 in [36].

(v) If N =1 =1,¢(t) =t~ with s € (0,1], then inequality (2.2) of
Theorem 3 in [4].

(vi) If X =1,6(t) = 7, then Ostrowski inequality for P—convez via
fractional integrals:

L]wl w,ﬁb(x)'
(Yp+1)»

(vii) If X = ¢(t) = 1, then one has Corollary 2 in [36].
(viii) If X =1 = ¢(t) = 1, then one has inequality (1.4) of Theorem
4 in [36].
(ix) If A = 1,0(t) = L__ then Fractional Ostrowski type in-

2\/t(1-t)

equality for MT —convex:

‘0—(§7 x? a? b7 w)’ S

M ™ ¢
‘U(§7$7a7 ba 1/1)\ < 1 \&§ ‘ wﬁg(l’).
(4p+1)» )

3. APPLICATIONS OF MIDPOINT INEQUALITIES

If we replace ¢ by —¢ and « = GT’LI’ in Theorem P23, we get

Theorem 3.1. Lets : [a,b] — R be differentiable on (a,b), <" : [a,b] — R
be integrable on [a,b] and n: I C R — R, be a ¢ — \—convez, then

B s (552) o 0 (5 0)]

<l | o[ 7
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Remark 3.2. In Theorem B, if v = 1, we get

s [ (5)

-2, (1 atb b
< 2b_¢652) [/a nl(a —t)s'(t)]dt + /;b n[(b — t)q’(t)]dt] .

Remark 3.3. In Theorem BT, assume that n : I C [0,00) — R be an
¢ — A—convex function:

(i) If ¢ = 1,5(t) = 1, where ¢ € [a,b] C (0,00), then we have

)

21*)\¢ 1 %b t—a b t—b
< b_iz) [/a 77[ > }dt+/§b77[ = }dt].

(ii) If A = ¢ = 1,¢(t) = —Int, where t € [a,b] C (0,00), then we
have

20 (3) [ (2 [t=a] [0 [t=b
<57 ”[t}d”/a;b"[ S

(iii) If ¢ = 1,¢(t) = tP,p € R\ {0,—1}, where ¢ € [a,b] C (0, 00),
then we have

n [Lh(a,b) + AP(a,b)]

2o

ol o e

Remark 3.4. In Theorem 274, one can see the following.
(i)Letx:aT‘H’, =10<a<bgqg>1landc: R — RT,
¢(x) = 2", then

A" (a,b) = Ly, (a,b)]

L Mb-a) (/1 [t’\“(b(t) F (1 — ) (1 — t)] dt)é .

(2)*"a 0
(ii)Letx:aTJ“b, =10<a<bg>1ands: (0,1] - R,
¢(z) = —Inx, then
n A(a,b) M(b—a) ! A1 A1 i
! (I(a,b))‘ = 21 (/0 [t ¢(t) + (1 — 1) (1 t)] dt) :
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Remark 3.5. In Theorem 29, one can see the following.

(i) Letx:“T'H’,wzl,0<a<b,p_1+q_1zlandgz]R—HRJr,
¢(z) = x™, then

AN
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o
~
>
©-
=
S~—
+
—~
—
|
N
P
=
[
|
~
.,
QL
~
~__

> 1
2(p+1)»
(ii) Let z = “T'H’, =1,0<a<bplt4+qgl=1lands:(0,1] = R,
¢(z) = —Inx, then

1

w(Tam )| st Uy Poosa=oso—ola)

4. CONCLUSION AND REMARKS

4.1. Conclusion. In this paper, we present the generalization of Os-
trowski inequality via fractional Montgomery identity with ¢—A—convex.
This class of functions include of ¢—convex [15], h—convex [38], GL
s—convex [14], s—convex in the 2"¢ kind [6] and hence the class convex
and MT—convex [4]. It also includes the class of P—convex [20] and
class of GL functions [22]. In Section 2, we present the generalization
of the Ostrowski inequality via the generalized Montgomery identity us-
ing fractional integrals for — —convex functions. Furthermore, we used
different techniques including Holder’s inequality [40] and power mean
inequality [39] for generalization of Ostrowski inequality. In the second-
to-last section, we provide applications of the obtained results in terms of
special means, including arithmetic, geometric, harmonic, logarithmic,
identric and p—logarithmic means, using the midpoint inequalities.

4.2. Remarks and Future Ideas.

(i) One may also do similar work by using various different classes

of convex functions.

(ii) One may do similar work to generalize all results stated in this
research work by applying weights.

(iii) One may also state all results stated in this research work by
higher order derivatives.

(iv) One may also state all results stated in this research work by
multivariable functions and gernalized fractional integral oper-
ators.
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(v) One may also do the similar work by using various different
generalized forms for the Korkine’s and Montgomery identi-
ties, improved power mean inequality, Holder’s Iscan inequal-
ity, Jensen’s integral inequality with weights, generalized fuzzy
metric spaces on set of all fuzzy numbers.
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