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Abstract

The main objective of this paper is basically to acquire some new extensions of Ostrowski type inequal-
ities for the function whose first derivatives absolute value are s—type p—convex. We initially presented a
new auxiliary definition namely s—type p—convex function. Some beautiful algebraic properties and exam-
ples related to the newly introduced definition are discussed. We additionally investigated some beautiful
cases that can be derived from the novel refinements of the paper. These new results yield us some gener-
alizations of the prior results. We trust that the techniques introduced in this paper will further motivate
intrigued researchers.
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1. Introduction

The theory of convexity is an amazing and compelling methodology for contemplat-
ing enormous beautiful issues that emerge in different fields of pure and applied sci-
ences. Numerous new structures have been presented and researched involving convex
sets and related functions. This theory has a rich history and has been the concentration
and inspiration for uncommon investigation for more than a century in mathematical
science. Numerous speculations, variations, and theories of the convexity theory have
pulled in the thought of various mathematicians. In the history of advancement calcu-
lus, integral inequalities have played a key role in the theory of differential and integral
equations. The study of various types of integral inequalities like Ostrowski inequal-
ity, Hermite-Hadamard inequality, Simpson inequality etc, has been the focus of great
attention for over a century by a number of mathematicians.
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A few mathematicians had determined some new variations related to convex func-
tions, see, for instance, [1, 2, 3, 4] and the references therein. This theory had not only
interesting and deep results in different branches of engineering and mathematical sci-
ences, but due to widespread view and have a lot of applications, this theory provides
numerical quadrature and amazing tools for researchers to tackle and to solve a wide
class of related and unrelated problems. Besides, it is marvelous that convexity offers
to multiply thoughts and rich applications in each part of pure and applied science.
Hermite-Hadamard demonstrated an integral inequality including functions that give
us a necessary condition for a function to be convex in nature.

The theory of convexity moreover accepted a critical part in the progression of the
idea of inequalities. In different fields of research, inequalities have a great deal of
uses in optimization problems, statistical problems, financial issues, numerical analysis
problems, probability theory, etc. Inequalities have an intriguing mathematical model
because of its significant applications in traditional calculus, fractional calculus, quan-
tum calculus, interval calculus, stochastic, time scale calculus, fractal sets, etc. For the
applications, we encourage the readers to go through [5, 6, 7, 8]. In such a manner,
Ostrowski type inequality is quite possibly one of the most prominent contemplated
results.

In literature the well known Ostrowski inequality was first coined in 1938 (see[9])
and is defined as:

Let ) : A C R — R be a differentiable mapping on A°, the interior of the interval A,
such that { € L[y, wo], where pq, up € A with pp > uy. If p/(z)] <K, for all z € [uq, up],
then the following inequality holds:

1
H2 — 11

1, o) Mém)z] . (1.1)

‘w(Z)_ 4 ()

H2
J P (u) du‘ < K(p2 — )
H1

This inequality has wide applications in the field of probability, mathematical analy-
sis and numerical analysis. Recently, this inequality has been extended and generalized
using different methodologies and various convex type functions. For some recent result
and their related generalizations regarding Ostrowski inequality (see [10, 11, 12, 13, 14]
). This inequality presents an upper bound for the approximation of the integral aver-

age uzlul tf P (u) du by the value of p (u) at the point u € [y, pol.

2. Preliminaries

Definition 2.1. [15] A function { : A = [y, up] — R is called convex, if

P (wp + (1 —w) ) < wd (w) + (1 —w)P (u2) (2.1)
holds for all uy, u» € A and w € [0,1].

If the above inequality reverses, then 1 is said to be concave.
The Hermite-Hadamard inequality plays an amazing and magnificent role in the liter-
ature, no one can refuse its significance and importance. This type of inequality has
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remained an area of great interest due to its widespread view and applications in the
field of mathematical analysis. If  : A C R — R is convex function for py, up € A and
H < pp, then

w<H1+H2>< 1 J“Z ¢(H1)42-1P(u2)

< Y(w)dw g TR 2.2

Definition 2.2. [16] A function ¢ : I C (0,+00) — R is called p—convex, if

P(Myp (p1, 12y w)) < wd (ug) + (1 —w) b (u2), (2.3)

Vu,ue €I and w € [0,1], where p € R\ {0}. If the above inequality is reverse, then 1
is p—concave.

we add some comments on the above definition, if we choose p = 1, then it collapses to
classical convex functions, and in the case of p = —1, then the above definition collapses
to harmonically convex functions.

As of late, Saima et al. [17] introduced a generalization form of convexity namely
s—type convex function.

Definition 2.3. [17] A real-valued function 1} : A — IR is said to be s—-type convex
function, if

P (o + (1 —w)pp) <O —s(1—wPp(p) +[1—swhp(us), (2.4)
holds V uy,up € A, s € [0,1] and w € [0,1].

In literature, the word “hypergeometric function" once in a while is summed up as a
generalized hypergeometric function. Arnold Sommerfeld [18] was the first one who in-
vestigated the hypergeometric function by using differential equations in 1949. Kratzer
and Franz investigated the hypergeometric function in terms of hypergeometric series.
Lebedev in 1963, explored the hypergeometric function through the y function and its
logarithmic derivative. In 2006, W. Van Assche [19] presented the Gauss hypergeometric
function defined for |z| < 1 by the hypergeometric series. It is regularly addressed by
F(a,b;c;z). The famous mathematician Euler was the one who for the first time explored
the integral version of the hypergeometric function. Since then it has been the hot topic
for researchers because of its huge applications in physics, number theory, finite vector
spaces, cylinder and spherical problems, etc.

We remember the hypergeometric function [20], which is defined by Euler in integral
form.

1 1
Fila,bcz) = -——= Pl (1 w) P (1 —zw) T dw, ¢ >b >0, |2l < 1.
2P 0,b56i2) = - | @ (1= @) 1= zw) 0 do, ¢ g
Owing to the aforementioned trend and inspired by the ongoing activities, we organize
the paper in the following pattern, first of all, we give the idea about newly concept
namely s—type p—convex functions. Secondly, we will attain some refinements of the
Ostrowski type inequalities regarding the newly introduced idea.
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3. Generalized p—convex functions and properties

The main objective and aim of this section are to introduce and define a new definition
called s—type p—convex functions.

Definition 3.1. A nonnegative function \ : A = [y, u2] — R is called s—type p—convex,
if

PY(Mp (1, s w)) < [1—=(s(1—w)) (1) + [1 = (sw)hp (p2), 3.1)
holds for every py, up € A, s € [0,1], and w € [0, 1].

Remark 3.2. (i) Choosing p = 1 in definition 3.1, then we get a definition namely s—type
convex function which is defined by Iscan et al. [17].

(ii) Choosing p = —1 in definition 3.1, we obtain the following new definition about
harmonic s—type convex function:

M1 2
(wuz +(1—w) u1> <= (s(1=w))p () + 1= (saw)P (u2). (3.2)

(iii) Choosing p =1 and s =1 in definition 3.1, we get Definition 2.1.
(iv) Choosing p = —1 and s = 1 in definition 3.1, then we attain a Iscan et al. [21]
published definition namely harmonically convex function.

Lemma 3.3. The following inequalities [1 — (s(1 — w))] > w and [1 — (sw)] > (1 — w) are
hold. If for all w € [0,1].

Proof. The proof is evident. O
Proposition 3.4. Every p—convex function on a p—convex set is an s—type p—convex function.

Proof. Using the definition of p—convex function and from the lemma 3.3 , since w <
1—(s(1—w))]and (1—w) < [1— (sw)] for all w € [0,1], we have

PY(Myp (11, 12, w)) < b (pg) + (1 — w)P (p2)

S (I—=(s(1 =) () + (1= (sw)) (u2) .

O
Proposition 3.5. Every s—type p—convex function is an h—convex function with h(w) = [1 —
(s(1—w))l.
Proof.
B(Mp (k1 p2; w)) < (1= (s(1 = w))) (1) + (1 — (sw))b (12)
< h{w)P(pg) +h(1 - w)P(u2).
O

Now we makes some examples via newly introduce definition s—type p—convex func-
tion.
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Example 3.6. If {(x) = xP is p—convex function for all positive values of x and p €
(—00,0) U [1,00) [22], then by using Proposition 3.4, it is s—type p—convex function.

Example 3.7. Let { : (0,00) = R, ¥(x) =x"P, p > 1, then { is p—convex function [22],
so by using Proposition 3.4, it is s—type p—convex function.

These are the clear advantages of the proposed new definition with respect to other
known functions on the topic mentioned above.
Now, we will study some of its algebraic properties.

Theorem 3.8. Sum of two s—type p—convex functions is again s—type p—convex function.
Proof. Let P and ¢ be s—type p—convex, then

(W + @) (Mp (1, 12 w))

=P (Mp (1, H2; w)) + @(Myp (1, p2; w))

S (1= (s(T=w) (n1) + (1 = (sw))b (u2)

+ (1= (s(I=w))e (u) + (1= (sw))e (12)

=(1—-(s(1=w))) W (w1) + @ (u)] + (1= (sw)) b (n2) + @ (H2)]
= 1-(s1—=w)))(W+e) () +(1—(sw)) W+ @) (1),

which completes the proof. O

Theorem 3.9. Scalar multiplication of s—type p—convex functions is again s—type p—convex
function.

Proof. Let \ be s—type p—convex function and c € R then
(cd) (Myp (1, p2; w))
<c|(T=(s(1 =) (r) + (1= (sw))b (u2)
= (1= (s(1=w))ew (u1) + (1= (sw))e (k)
= (1= (s(1=w))) (W) (1) + (1= (sw)) (W) (u2),
which completes the proof. ]

Theorem 3.10. Let ¢ : I — ] be p—convex function and \ : ] — R is non-decreasing and
s—type convex function. Then the composition of these functions is s—type p—convex function.

Proof. For all py, up € I, and w € [0, 1], we have

(Wo @) (Mp(1, u2; w))

= (@e(Myp (11, H2; w)))

P (we (1) + (1 —w) e (K2))

(1= (s(I=w)) (@ (1)) + (1= (sw))b (¢ (K2))

= (I-(s(1=w))) (Woe) () +(1—(sw)) (boe)(u),

which completes the proof. O

<
<
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4. Ostrowski type inequalities via Generalized p—convex function

The main objective of this section is to attain and find some new Ostrowski type
inequalities in the manner of the newly introduced definition. For attaining the results,
we use the following lemma.

Lemma 4.1. [22] Let 1 : A C (0,00) — R be differential mapping on A°, where uy, up € A
with wy < pp and p € R\{0}. If Y’ € L, wol, then

p M2 (u)
P (x) — H]za — H{) Ll ul-» du
1 ! /
_ M{(xp =P MG s ) (ML 3, ) o
2 1

1
{02 | M0 w0 My oo,

1_

for each x € [u1, uo) and where M, (x, wy; w) = [wxP + (1 —w) pyP]? Yand M (X, oy ) =
1_

[WxP + (1 — w) upP P '

Theorem 4.2. Let ) : A C (0,00) — R be differential mapping on A°, where ui, uy € A

with W < ywp, p € R\{0}and ¢’ € Llwy, ual. If|1|)'|q is s—type p—convex forp >0, q > 1 and

s € [0,1], then Vx € [u1, Ual, we have

Ko
‘IP(X)— P th(u)du‘

'“Lg_ullg M1 ul-p
1 1
(xP —uf)? (B(1,2) N UL R0 N SRR i)
S =y xp 2F1(1—6,1,3,1—XT,) A () [T+ Az (u2) |
1 1
(b —xP)? (B(2,1 1 xP .\ a , , a
+ u2p 5 il ,1) F(1—-=,231-—) Aslp (m) 19+ Adhd (1) (1)
ply =)\l p b
where
1,2 1 LS 2,2 1 4
A= P2 g (L g M) P22 L )
xp—1 P X xP—1 P xP
1,2 1 P 1 1 L4
pp =PI g (L gq ) BB e L ),
xp—1 P xP xp—1 P xP
2,1 1 P 2,2 1 P
A3 = B( ,,1) ZFl (1_12/311_)(]3> _SB( Ll) 2F1 <1_12/4/1_xp> ’
Wy P Ha uy P H2
2,1 1 Y 1 1 P
A= PR (1—,2,3;1—“2> EN-CN S <1—,3;4;1—xp).
uy p xP Hy P H2
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Proof. Applying Lemma 4.1, properties of modulus, power mean inequality and the
property of s—type p—convexity of \p’|4, we have

p H2 ) (u)
’q) )= Hq Jpl ul=p du‘
1 ! ,
= M{(Xp —uf)? L Mgl(X/ Ml}w)(w)“l’ (Mp (%, p.l;w))‘dw
1
y {(ug R m,-w)(w)‘xp’(mp(x, uz;w))‘dw}
(xp —np)?
P'l)
o , Y
( L ouel@ie) ([ M50l My e dw)
up xP)?
S
o | 0\
X <J0 M, (x, g w) (w )dw> <L My, (%, Ha; ) () [ (M (x, 12; ) dw>
(P —wb)? (L "
< M(L M, ul;w)(w)dw>

1

1 q
x (JO MG (s @) () [[1— ({1 — @)’ () 19+ [1 — saolp’ () mdw)

(nh —xP)?

p(uy —ul)

1—

al=

1
(L M, (x, uz;w)(w)dw)
' g
x (L M, (%, b2; @) () [[1 = (s(1 = w) )" (3) + [1 = sl (w2) |q]dw)
(xP —up)?
Sp(y —u

1 -3 ) 1
(], My imwi@iaw) (' 0019 | My i) @) = (501 - w)ldw

al=

(P —ui)? (B(1,2) 1s @ \h , ,
S p(u‘i—iﬁ’)( xp-1 2F1(1_P'1;3;1_xp)> (AN (x) 19 + Aghb (umq)
(1 —xP)* (B(2,1) 1. .. xP\'d , , 1
+P(5L5—u{’)< up ! 2F1(1_p’2'3'1—£)> (Aslw (x) 19+ Aghp (uz)|q> :
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which completes the proof. O

Theorem 4.3. Let \p : A C (0,00) — R be differential mapping on A°, where py,pup € A
with w < pp, p € R\ {0} and Y’ € Lluy, uol. If '[9 is s—type p—convex for s € [0,1] and
q = 1, then Vx € [, Wpl, we have

p H2 4 (u)
‘q) )= wh —uf J b uP du‘ D

1

b p -3 ., . q
o (u—x g)(ﬁ(z Yoma- i,z,-m—"p)) (Alm) ()19 + Mt (umq)

Py — 1y p.l p{’
1 1
(n) —xP)? (B(1,2) 1 WP \1a o 1
S— Bxpfl (1= 31— 0) AR (x) 19+ Ay’ (m2) 19 )
2 —Hg
where
/ 2,1 1 P 1
Al = B( ’_1) oF (1—,2,-3;1 Xp> <1 1 Xp)
M P H f P by
. B21 1 P 1, P
Ay =PZY e (1—,2;3;1-’2,) Fy <1 1 Xp)
H? P U-l ]13 ]:) l“l'l
p p
Ay = B(L?) oF1 (1—1,1;3;1—H2> 2 <1 1 “2)/
xP™ P xP xXP~ p xP
b P
Ay = Ll '3) 2F (11 1,31~ “2> 73[3(1,7?) Fi <11 1; 4;1“2)_
xP P xP xP P xP

Proof. The proof is omitted as it is similar to the proof of Theorem 4.2. If we are choosing
p < 0, then as a result we get the inequality (4.1) is easily attained. ]

Theorem 4.4. Let P : A C (0,00) — R be differential mapping on A°, where py,pup € A
with w < wo, p € R\ {0} and V' € Llw, ual. If|1|),|q is s—type p—convex for p >0, s € [0,1]
and q > 1, then Vx € [, w2, we have

‘MX)_ P J“Ztl)(u)du'

P__ P 1—
}12 I“Ll Hlup

1

1
(xP —uP)? (B(1,1) 1 uP \'T : : a
< Fi(1l——,1;2,1— — A 94+ A q
S 2F1( - xP) s (%) [T+ Ashh (1) |
1 1
(15 —xP)? <rs(1,1) 1 xP )1< / / @
+ F(1—=1,21-— A7[p (%) [T+ Aghp (u2) |9
p(y —uf)\ wp! i P uE)
where
_ B(l,q+1) 1 L B(2,q+1) 1, oo
A5—?2F1 1—5,1,q+2,1—xip —STZFl 1—5,2,q+3,1—xip ’

B(L,q+1) 1 W\ B(Lg+2) 1 o
Ag=—"—"-"oF|1—-,1; 2; —s————HF ([1-—,1; 3; ,
6 1 2h . q+ o ST p1 2N o’ q-+ =
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+1,1 1 p
A7:[3(GI7_1) Fi (1—,q+1;q+2;1—xp>
u]; P o
1,2 1 P
_Sﬁi(q;r_l’ ) F1 (1—,q+1;q+3;1—xp>,
) p Ko
Blq+1,1) 1 by
Ag=——"—0oF (|1—— 1; 2;,1——+=
8 H];_l 2k p,q+ q+ e
2,1 1 P
—smq+{)ﬁ<y—,q+zq+&1—xp>.
Wy p H2

Proof. Applying Lemma 4.1, properties of modulus, power mean integral inequality and
property of s—type p—convexity of p’|9 , we have

‘wm_ P JM¢Mm4

P_..P —
My — Mg Jp, WP

1
— 1){(xp - u{’)zL M, (x, ul;w)(w)‘¢'(Mp(X, ul;w))’dw

puy —uf
1
+ {(uﬁ’ —xP)? JO M (x, HZ}(»U)(U-’)'IP/(MP(X/ Mzzw))’dw}
0P =)
S op(uh —ul)
1 1-
X <J M;l(x,ul;w)dw>

0
(15 —xP)
P —u)
1 -5 /7 ¢l
X <J Mpl(X,HQ,'(.U)d(U> <J M;l(x,pz;w)wq

0 0

1
] gV )
< Mz (x, ug; w)dw
p(wy —uf)\Jo 7 Do)

al=

1
(L M (%, s )b (M (x, s w))

q 3
dw)
a \
dw)

2

B (M (%, 12; )

1
(] My 6 o) (1= (1= DI (00194 1= sl () 19] oo

0

1

(1f —xP)? (Jl ) -3

4+ M, (x, w; w)dw
puy —u)\Jo 7

1 1
X <J M (%, 2 )9 [[1— (s(1— w))Ip" (x) [ + [1 — sw]fp’ (n2) de)

0
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1

(x"—u‘f)Z <J1 -1 >1q

< ———5— M_ " (x, u; w)dw
p(u’ﬁ’—u‘f) 0o v ;)

1
x (u/ (x) 9 L Mo (x, b1 w) w1 — (s(1 — w))]dw

1
+hb" () 19 J M, (x, s w) w91 — sw]dw)

_Xp)2< w)d >1_3‘
(x, up; w)dw
u‘{’) 2

L 1, 2 W) w1 — (s(1 — w))ldw

X
/—\

i’ (u2)|qJ0 ;1(x,u2,-w)wq[1—sw]dw)

1

b P2 P 1—7 , q
) (B(l }) 2Fi(1— 11),1,-2;1—”1)> <A5|¢ (%) 9 + Aghp (umq)

pluy —uf)\ xP XP
P xP)2 (B(1,1 1 P N T / @
o (B0 am - L2 X)) (o e ()9
Py —uf)\ wb~ p b
which completes the proof. O

Theorem 4.5. Let ) : A C (0,00) — R be differential mapping on A°, where ui, uy € A
with w; < pp, p € R\ {0} and V" € Llwy, pol. If W19 is s—type p—convex for s € [0,1] and
q =1, then Vx € [y, upl, we have

P H2qp (u)
o) g ], 2
1 1
(XP—HZ) [3(1 1) 1 },1113 1_a ’ ’ ’ ’ q
< F(1-—-,1;2;1——= A 9+ A q
Sl G U ') S ()19 + Aghb (1) |
1 1
(W) —xP)? ([3(1 1) 1 xP >1q< - C a
+ F(l1-=121-— A (%) [T+ Aghd (u2) [9)
P(HE*M) u‘ﬁ’ 7 2 1( P ug) 7 8 2
where
+ Blg+1,1) ( 1 P)
A :711 1-—,q9+1,q9q+2,1——
5 Paf 2 P q q Pl]f
Blg+1,2) < 1 xP
—s————HFh(1-=,q+1q+31—— |,
! P MY
+ Blg+1,1) ( 1 xp)
Ar=——THF|1——,qg+1,9q+2;,1— —
6 H{) 1 21 P q q u};
B(q+2 1)

F (1 L 424431 Xp)
2 - ’ y L= s
uh! P uy
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 B(1,q+1) 1 p B(2,q+1) 1 ) uzp
 B(l,q+1) 1 ) u]; B(1,q+2) 1 ) uzp
Ag_—TzFl 1—7,1,q+2,1—xfp —ST2F1 1—7,1,q+3,1—xfp .

Proof. The proof is omitted as it is similar to the proof of Theorem 4.4. If we are choosing
p < 0, then as a result we get the inequality (4.2) is easily attained. O

Theorem 4.6. Let \ : A C (0,00) — R be differential mapping on A°, where pi, uy € A
with W < up, p € R\{0} and V' € Lluy, wol. If W9 is s—type p—convex for s € [0,1],
>0, q =1, then ¥x € [y, wpl, we have

P H2 1 (u)
'w 0~ Ll — du’

1 B(1,1) u?
< g X {(xpu’f)Z(xwr oFi(r— o ' 1,2, 1Xp)>

1 / 1—s / 3
(((Hl+sfs(q+1,2)>|¢ 1+ (g ) e 19)

1
BLY) L T P\ 7

1 / 1—s / 3
(37 + bl +1,z))|w i+ (25 ) o)

Proof. Applying Lemma 4.1, properties of modulus, Hoder’s inequality and the property
of s—type p—convexity of ip’[4, we have

1
=

p H2 ) (u)
‘lb(x)—ug_u]f L ul_pdu'
=1{(xp—u)zjlml(x ;s w 'w (%, b ))‘dw
Y- 17 ] M b /
1
{ —WLM 1x, g v )(w)‘w’(mp(x,uz;w))‘dw}
P_ P2 ! / q a
" ”H%( ", )dw) <J0wqw(Mp(x,u1;wn dw)
1

1
b=

o=

_ Xp
b (] My mena

q
dw>

1
(L w4’ (M, (x, 123 )
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1

(xp—u{’F(Jl _ >
< — MZ " (x, ug; w)dw
Py —u7) \Jo p o)

Q=

1
x (J w1 — (s(1—w)Ihp" (x) 9+ [1 = sw]hp’ (ul)mdw)

0

(H129_Xp)2 < ! —r . >
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which completes the proof. O

Theorem 4.7. Let 1\ : A C (0,00) — R be differential mapping on A°, where i, uy € A
with w < pp, p € R\{0} and Y’ € Lluy, wol. If '[9 s s—type p—convex for s € [0,1] and
q =1, then Vx € [y, npl, we have

p H2 4 (u)

1 B(1,1) T xP \ "
< 57 X (xp—u”)2< — 2F1 r—,1;2,-1—)
p(ub — ) { AT = H?)
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1 / 1 E
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—i—(uzp—xp) (B(l 1) 2F1( ; 1,'2;1—“1;))r

Tp—T xP

1 / 1—s / %
(3 +sBlas 20w’ a1+ (35 )’ al1®) " .

Proof. The proof is omitted as it is similar to the proof of Theorem 4.6. If we are choosing
p < 0, then as a result we get the inequality (4.3) is easily attained. O

Theorem 4.8. Let : A C (0, 00) — R be differential mapping on A°, where wy, uo € A with

< o, p € R\{0}and Y’ € Llwy, uol. If RERS s—type p—convex function for s € [0,1],
p >0, q =1, then Vx € [y, wpl, we have

P ¥ (u)
FM W—ﬁj w‘

17
w WP

z_s>3
( 2 (1,r+1)
< p){(xp_ p)2<[3 .

P 1
T o8 T / /
(Bt ar - D21 =) (' 0019 ) 19)
1 1
r+1,1 T xP\T / / q
g = (BUELD e D21 20 ) (0 1 () 9) L
Hzp p Ky

Proof. Applying Lemma 4.1, properties of modulus, Holder’s inequality and property
of s—type p—convexity of (p’|9 and , we have
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which completes the proof. O

Theorem 4.9. Let\p : A C (0,00) — R be differential mapping on A°, where ny, np € A with
W < Hp, p € R\{0}and ¢' € Ly, uol. If|1|),\q is s—type p—convex for s € [0,1] and q > 1,
then ¥x € [uy, wol, we have

2
i ad o @4)
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w WP

1
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PNt/ |, , 3
2F1(f—r,1;r+2;1—pf,> <|11) (x) 19+ hp (uz)lq) }
P X

Proof. The proof is omitted as it is similar to the proof of Theorem 4.8. If we are choosing
p < 0, then as a result we get the inequality (4.4) is easily attained. O

o=
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Theorem 4.10. Let P : A C (0,00) — R be differential mapping on A°, where p, up € A
with W < wp, p € R\ {0} and P’ € Ly, wol. Ifltl)llq is s—type p—convex for q > 1, p > 0 and
s € [0,1], then Vx € w1, Ual], we have
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Mo — w WP
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A = 1’13 oF, (q— 21— ’:022) —sﬁéﬂi’zj oF (q—q,l;s,l—’é),
Ay = Egi 12 2k <q —%/1;2;1— ;%:) —sﬁéi'lg 2F (q —%,2;3;1— :E,) :

Proof. Applying Lemma 4.1, properties of modulus, Holder’s inequality, and the prop-
erty of s—type p—convexity of {p’|9, we have
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This is the required proof. O

Theorem 4.11. Let P : A C (0,00) — R be differential mapping on A°, where p, up € A
with W < pp, p € R\{0} and Y’ € Lluy, wol. If '[9 s s—type p—convex for s € [0,1] and

q =1, then Vx € [y, upl, we have

p M2 (u)
’11) )= up —uP L ul-p du’
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p P
Ail = B(1,1) 2k <q—p,1;2;1—uz) —56(2’1) »F (q_g,z;g,;l_“Z) )

xdP—4q xP xp—1 xP
. _B(LY) q 5 B _ B2 q a1 M
Alz = quiq 2F1 q — 5, 1,2,1— P — S xp*l 2F1 q — 5, 1,3,1— XT .

Proof. The rest of proof is similar to the proof of Theorem 4.10. If we are choosing p < 0,
then as a result we get the inequality (4.6) is easily attained. ]

5. Conclusion

We have inferred few new refinements of Ostrowski type inequality utilizing a new
class of convexity namely s—type p-convex function. We have also deduced some new
special cases of the newly established results also. We showed that this class of functions
had some nice properties, which other convex functions had as well. We proved that
our new class of s—type p—convex function is very larger with respect to the known class
of functions, like convex and harmonically convex. New versions of Ostrowski type
inequalities for the differentiable functions are obtained. This shows that our results
are very interesting and unique. It will be an intriguing idea for the researchers for
future research to consider the results acquired in this paper on different directions like
fractional calculus, quantum calculus, time scale calculus, on coordinates with help of
various kinds of convex functions.
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