Jensen, Hermite-Hadamard, and Ostrowski
type inequalities for a generalized Class of
convex stochastic functions

Amad Adrees', Muhammad Amad Sarwar?*, Abdul Khaliq®?, Sultana Rinke*

1 Abdus Salam School of Mathematical Sciences, Government College University, Lahore,
54600, Pakistan

2 School of Mathematics, Nanjing University of Aeronautics and Astronautics, Nanjing,
210016, China

3 School of Mechanical Engineering Jiangsu Normal University, Jiangsu, China

4 International Trade And Economy, Xuzhou University of Technology, China

x m.amadsarwar26@gmail.com

Abstract

In this paper, we explore a set of generalized concepts associated with convex stochastic pro-
cesses and their structural properties. Stochastic processes are among the most fundamental
components of probability theory, providing a mathematical framework for modeling systems
that evolve randomly over time. Recognizing the importance of convexity in analyzing such
processes, we extend the classical notion of convexity and introduce the concept of a gen-
eralized modified pH-convex stochastic process. This newly developed framework enables a
broader class of stochastic functions to be examined in various integral and inequality settings.
Furthermore, we investigate the behaviour of these generalized processes with respect to well-
established inequalities, specifically, those of Hermite, Hadamard, Jensen, and Ostrowski. By
establishing these generalized inequalities, our results not only unify several existing findings
but also offer new analytical tools that may lead to deeper insights in stochastic analysis,
optimization, and applied probability.

1 INTRODUCTION

When there are probabilistic quantities in the literature, the convexity of stochastic processes
is important in optimization, primarily in optimum designs. It is also beneficial for numerical
approximations. A stochastic process is a mathematical tool used in probability theory and
other related disciplines that are defined as a set of random variables. The random variables
were verified to be connected to or listed by a large number of numbers, which were typically
seen as emphases in time, resulting in the translation of a stochastic process, speaking to
numerical estimations of some system that was randomly changing over time. For example,
the growth of a bacterial population, the fluctuation of an electrical flow due to thermal noise,
or the growth of a gas molecule. Stochastic processes are often used as scientific models of
systems that appear to alter at random. They may be used in a variety of fields, including sci-
ence, for example, Biology, chemistry, ecology, neurology, and physics, as well as engineering
and technology fields. For example, signal processing, data theory, computer science, cryp-
tography, and telecommunications are some of the topics covered in this course. Furthermore,
seemingly random fluctuations in money-related markets have prompted the widespread use



of stochastic processes in fund management. For a comprehensive examination of convex func-
tions, inequality theory, and applications, we refer [16][17][11][14][13] and references therein.
In 1980 Nikodem[22] presented the notion of convex stochastic processes and certain charac-
teristics that are also seen in traditional convex functions. Some types of convex stochastic
processes were defined by Skowronski[26] in 1992.

Kotrys discovered the Hermite-Hadamard inequality for convex stochastic processes in 2012[15].
Much researches on the above-mentioned processes have been conducted in recent years. In
the literature, there were several definitions of different convexity and some novel inequal-
ities for these stochastic processes. The main and interesting work on stochastic process
are[19][24][28][23][10].

The primary goal of this paper is to introduce the concept of a generalized modified(p,h)-
convex stochastic process and to develop Hermite-Hadamard, Jensen, and Ostrowski type
inequality. The main motivation for this paper is also to deliver the idea of generalized
modified(p,h)-convex stochastic process.

The n-convex stochastic processes and modified (p,h)-convex stochastic processes will be dis-
cussed first, and then we will apply our concept to some fundamental and significant findings.

Before that, we’ll go over several basic concepts, such as convex sets and convex functions.
Some researches on generalization of convexity may be found here.
[27][21](9][18] [2][12][20][29] [4].

2 Preliminaries

Here we start the concept of the stochastic process for a probability space. Consider space
under probability space (II, L, M). A random variable is a function ¢, if ¥ is A—measureable,
whear as a stochastic process is a function ¢ : J x II — R if ¢(s,.) is a random variable,
where s € J.

2.1 Stochastic Process
2.1.1 Properties of Stochastic Process

e Continuous

The mapping ¢ : J x I — R is continuous on J, if Vv, € J,

P — lim ¢(v,.) = ¥(v,,.),

VU,

whereas P — lim represent the limit in probability.

e Mean square continuous



The stochastic process v : J x [I — R is mean square continuous on J, if for all
v, € J,

lim D((v,.) — ¥ (v,,.))* = 0,

VU,

whereas D[i(v, .)| represent an expectation of random variable.

Mean square differentiable

The stochastic process ¢ : J x II — R is differentiable at s € J, if there is a ran-
dom variable ¢/(v,.) : J x II = R such that v, € J,

bl0.) =900

v — Uy

Y (v,,.) = P — lim (

VU0

Mean square integral

Consider the stochastic process ¢ : J x IT — R with D[¢)(s, .)?] < oo.

We can say a random variable w : II — R to be mean square integrable of the process
¥ on [c1, ¢o], if for each normal sequence of partition of [c1, o], ¢1 = v, < v1,.., 0, = o
for all My, € [vg_1,vx] we have,

n—oo

lim D (Z O( My, ) (Ve — Vp—1) — U(-)) =0,

o() = / (s, )ds(a.c). (2.1)

The monotonicity of mean square integral will be used mostly in this paper. If ¢4 (v,.) <
Po(v,.)(a.e.) for the interval [cy, co], then

/ (v, )t < / (v, ). (2.2)

The inequality (1.2) follows directly from the definition of the mean square integral.

Lemma 2.1. Ifv : JxII — R is a stochastic process of the form(s,.) = A1(.)s+As(.),
where Ay, Ay : TT — R are random variable such that E[A?] < oo and [c1, o] C J, then

2 2
C — C

/C2 (s, )ds = Aq(.) + As()(ea — ). (2.3)

Now, come to the definition of n-convex stochastic process.



2.2 n-convex stochastic process

Let (II, A, P) be the probability space and J C R be an interval, then ¢ : J x IT — R is an
1 — convex stochastic process, if

(sm+ (1= s)n,.) < d(n,.) +sn((m,.), ¥(n,.)), (2.4)
Vm,n € J, and s € [0, 1].

1 If we take n(m,n) = m — n, we obtain convex stochastic process. By taking ¢(m,.) =

b(n,.),

we get

sn(y(m,.),¥(n,.)) =0,
for any m € J, and s € [0, 1], which implies that

n(p(m,.),v(n,.)) >0,
for any m € J.

2 Also if we take s = 1, we get
¢(m’ ) - ?/)(”a ) < 77(1/1(”% ')a ’QD(TL, ))

For any m,n € J.

Because the first condition entails the second, if we try to define n-convex stochastic process
on an interval J of a real numbers, we should assume that,

n(m,n) > m —n, (2.5)

for any x,y € J. It can be noticed that, if ¢» : J — R is stochastic process and n : ¥(J) x
Y (J) — R is an arbitrary bi-function that satisfies the above equation,then for any m,n € J
and s € [0, 1],we have

b(sm+ (1= s)n,.) <(n,.) +s(@(m,.) = ¢(n,.))
< P(n,.) +sn(y(m,.),(n,.)),

which tells that 1 is n convex stochastic process.

2.2.1 h-convex stochastic process

If a non negative ¢ : J x I — R be the h-convex stochastic process, if

Pl(sm + (1= s)n), ] < h(s)gp(m,.) + h(1 = s)i(n,.),

s € (0,1) and Ym,n € J.



2.2.2 p-convex stochastic process

If a non negative ¢ : J x II = R be the p-convex stochastic process, if

Y([sm? + (1 = s)nF],. )7 < (s)e(m,.) + (1 — s)e(n,.),
s € (0,1) and Ym,n € J.

2.3 Generalization of convex stochastic process
2.3.1 Generalized p-convex stochastic process

If a non negative ¢ : J x II = R be the generalized p-convex stochastic process, if

D(sz? + (1= s)y"), )r < bly,.) +sn(w(z, ), ¢(y,.)),

s €[0,1], and Vz,y € J.

2.3.2 (p,h)-convex stochastic process

Assume that ¢,h : j C R — R be a non-negative and non-zero function. A function 1 :
J x IT — R where J is p-convex set in R is called modified (p, h) — convex stochastic process,
if 1 is non-negative, and

Y([sm? + (1 — s)n?]v,.) < h(s)b(m,.) + h(1 — s)(n,.),

for s € (0,1) and Vm,n € J.

2.3.3 Modified (p,h)-convex stochastic process

Assume that ¢, h : | C R — R be a non-negative and non-zero function. A function ) :
I x IT — R where J is p-convex set in R is called modified (p, h) — convex stochastic process,
if 1 is non-negative, and

Y([sm? + (1 — s)n¥]7,.) < h(s)p(m,.) + (1 — h(s))y(n, )
for s € (0,1) and Ym,n € J.

2.3.4 Generalized modified (p,h)-convex stochastic process

Assume that ¢,h : | C R — R be a non-negative and non-zero function. A function 1 :
J x II — R where J is p-convex set in R is called generalized modified (p,h) — convex
stochastic process, if ¢ is non-negative and

(Y[sm?P + (1 — s)np]%, D) <(m,.) +nlh(s)(L(m,.),¥(n,.))],
for s € (0,1) and Vm,n € J.



3 Some basic results of generalized modified (p,h)
convex stochastic process.

3.1 Proposition

Consider two modified (p, h) convex stochastic functions 11,1 : I x IT — R such that

1. If two generalized modified (p, h) convex stochastic function 11 and v, are additive then
1+ 1y - I x IT — R is generalized modified (p, h) convex stochastic process, where 7 is
also generalized modified convex stochastic process.

2. If a generalized modified (p, h) function, ; is non-negatively homogeneous, then for
any v > 0,71, : I x II — R is a generalized modified (p, h) convex stochastic process,
where 7 is also generalized modified convex stochastic process.

Proof. If 11 : J x Il — R and 95 : I x II — R then the generalized modified (p,h) convex
stochastic process is,

(Y1 + 1) ([smp +(1— s)np]%, )
< h(s) (1 +P2)(m, )] + (1 = h(s)) (1 + 1) (n, )
< h(s)pr(m,.) + h(s)pa(m, ) + ((1 = h(s))(¢1(n, ) + a(n, .)))
h(s)r(m, ) + h(s)va(m,.) + (1 = h(s))¢r(n,.) + (1 = h(s))¢a(n, )
[ (s)¢r(m,.) + (1 = h(s))ihr(n, )] + [As)iha(m, ) + (1 h(S))%( )]

=11 <[Smp (1= s)n7]r, ) + 12 ([Smp (1 - s)n?)

Proof. The proof of this proposition is straight forward.

3.2 Proposition
If ¢ : [a,b] — R is generalized modified (p,h) convex stochastic functions, then
mazp(x, )oefp, bo) < maz{i(ba, ), ¥(ba,.) + nh(s)(¥(by,.), ¥ (b2, )}

Proof. Consider,
a? = sbh + (1 — 5)b;

for an arbitrary x € [by, bs] and some s € [0,1]. We can write
U(x,.) = ¥[(shy + (1 = 5)by)7, ..

since, v is an generlized modified (p,h) convex stochastic process, so by definition

U(z,.) < h(s)i(by,.) + (1 = h(s))ip(ba, .).



This can be written as,

)
U(z,.) < h(s)(W(br,.) — (b2, .)).
U(@,.) < (b, -) +nh(s)(W(b1,.), (b2, ) (3.1)
and,
Wby, ) + nh(s)((by,.),(ba, ) < max{ip(ba,.),1b(ba, ) + nh(s)((by, ), (b2, )} (3.2)
since, x is arbitrary, so we can get our desired result. O]

3.3 Proposition

Assume f; : I C R — Rbe the generalized modified (p,h) convex stochastic function,suppose
[Liy ...y by De positive scalars.consider a function ¢ : R — R such that g is generalized modified
(p,h)-convex stochastic function.

Proof. we know that f; : I C R — R be the generalized modified (p,h) convex stochastic
function. Then s € [0,1] and Vz,y € I, we have

1

w<sxp—|—(1—s )7, ) Z,uzfz(sxp 1_3)yp)%,.>
< fjm(s)m, ) (1= B . )
< Zuz )+ fily. ) = h(s)fily, )
< Zm filw,) = h(s) fily,-) + fi(y. )

< Zﬂi(fi(% D)+ h(s)(filz,.) = fi(y,.))

i=1

- Zuzfz ya' +h (ZM@ fz . _Z#zfz(?%)) .

since,
Z,uifi(xia ) =1v(z,.)
i=1

and,

Zluzfz yza- 7')

7



S0,

o (527 + (L= s)?)7,) S vy, ) + hlsnli(e, ) (. ).
Then the proof is complete.

3.4 Proposition

Let h:j CR — [0,1]. If g : I — R is generalized modified (p,h)-convex stochastic function
and f : I — R is convex and increasing, then fog is also generalized modified (p,h)-convex
stochastic function.

Proof. since, g is generalized modified (p,h)-convex stochastic function on I. We obtained,
fog(lsu” + (1= s)")r,.) = f (gllsw? + (1 = s)*]))
< f(h(s)g(u,.) + (1 = h(s))f(v,.)).

then by using the convexity of f, we obtained,
f(h(s)g(u,.) + (1 = h(s))f(v,.)) < h(t)f(g(u,.) + (1 = h(s))f(g(v,.)))

= h(s)(fog)(u,.) + (1 = h(s))(fog)(v,.)
< h(s)(fog)(u,.) + (fog)(v,.) — h(s)(fog)(v,.)
(fog)(v,.) + h(s)(fog)(u,.) — h(s)(fog)(v,.)

IN

fog([su” + (1= s)']¥,.) < (fog)(v,.) + h(s)n((fog)(u, ), (fog)(v, ).

3.5 Proposition

Let h: J C R — [0,1]. Further, let f; : I — R, j € N is non empty collection of generalized
modified (p,h)-convex stochastic process such that, for each u € I, maz;e, fj(u,.) exists in R,
then the function f : I — R defined by f(u,.) = maxjc;f;(u,.), for each u € I is generalized
modified (p,h)-convex stochastic process.



Proof. For any u,v € I and s € [0, 1],we have

f (sup (1 —s)vP) % = maz;ey fi([suf + (1 — s)vp] )

< mazjes {h(s)fi(u,.) + (1 = h(s)) fi(v, )}
< h(s)mazjesfi(u,.) + (1 — h(s))maz;e, fi(v,.)
= h(s)f(u,.)
by definition of stochastic,

f (s + (1= sp?)5,.) < Fo.) +hisnlf(u, ), f(v.)

our required result is proved.

3.6 Theorem

A random variable ¥ : J X II — R is generalized modified (p,h) convex stochastic process if
and only if, for any mq, mo, msg € J with m; < mo < mg, we have

BmE —mE)  (ma,.) — (ms, )
h(mf —mb) n(ms, ), dms, ) | =

Proof. Suppose that 1 is generalised modified (p, k) convex stochastic process and my, mg, ms €
I such that, m; < mg < mg3. Then there exist 5 € (0, 1), such that

mh = Bmi + (1 — B)mj

det

where,
5 my — m;
- p p
msz — 1y

By definition of generalized modified (p, h) convex stochastic process, we have
U(ma,.) = Y(Bmy + (1 — B)m})
< h(B)p(ma,.) + (1= h(B))¢(ms, )



W(ma,.) < (¥(ms,.) +nh(B)(¢(ma, ), v (ms, )

So,
0 < ($(ms, ) — Y(ma, ) + nh(B)(W(m, ), Y(ms, )
0 < ($(ms, ) — P(ms,.) + (Z - ”ﬂj) (W, ), ¥(ms, )
0 < (Wlma,) = 6l )+ g (s, ). oma, )
0 < ($(ms, ) — (ma, ) (b — m8)) + ph(mf — mB) (s, ), ¥(ms, )
, Hence

>0

de h(mi_mZP) w(m%') _w<m3">

h(mg —my) n(¥(ma,.), Y(ms,.))

For the reverse inequality, take m;,ms € Iwith m; < ms.Choose anyf € (0,10), then we
have

mh < fmh + (1 = B)my < mj

so, the above determinant is;

0 < h(my —mi)n(¥(ma, ), Y(ma,.)) — h(my — mi)((ma,.) — P(ma, .))

can be written as,
0 < [R(mB)—h[Bmy+(1—B)mb]n(w (m1, ), (ma, ) —h(mh—md) (S[Bm+(1—B)mb]7, )~ (ms, .))

0 < [A(my) — h(B)(m7) — h(m3) + h(B)ma]n(¥(ma, ), b (ma, .))

—h(m} — mb) (B[BmY + (1= B)mb],.) + h(m — mh)(ms, ),
implies that, 1

h(my —my)(P[Bmi + (1 — B)m3]»,.)
< h(B)(my —mi)n(Y(ma, ), ¥(ma,.)) + h(mi — mi)v(ms, .)
([Bmy + (1 - 5)mzﬂ%a ) < b(my, ) + Bn(v(ma, ), ¥(ma, .))).

which is as required.
m

4 Results for Jensen, Hermite-Hadamard and Ostrowski
type Inequalities

4.1 Jensen type inequality

We will prove Jensen type inequality for modified (p,h)-convex stochastic process. leti) :
J x IT — R be the modified (p,h)-convex stochastic process. For I,m € J and p; + 52 = 1,
we have,

(Bl + BomP) 7, ] < h(B) (1) + (1 = h(betay))i(m, )

10



< @(m,.) +h(B) (L) = h(BL)Y(m, .))
can br written as,

< ¢(m,.) + h(B1) ({1, ) =¥ (m,.))

by n-convex stochastic process,

< b(m, )+ h(B)n ((b(0,.), (m, )
| Bl(Burt + Bam?)E, ] < (m, ) + BB ({0, ), b(m, )

Also,
when, k > 2 for [, 1y, 13, ..., 1 € J,

and,
k
Mj = Zﬂ]a
we have,
k P k /8 I %
P — rhr P
(G (; @lr) ; V| My ; Mo +akln> ;
< h(Mi-1) | ¥ i ol % + (1 = A(My-1)) (¢, -)
— g Mk_l ) )

we can write,

finally,



k e D
w[Zwlmﬁzzz))i,.Iswk,.)m(ml)n w( ]@;”1) oweo| @
r=1 r=1 o

This is the jensen type inequality for generalized modified (p,h)-convex stochastic process.

Theorem 4.1. Consider ¢ : J x Il — R be the modified (p,h)-convex stochastic process, and
n:X xY — R be the non-decreasing non-negatively sub-linear in first variable. If

Mrzzlﬂs

forr=1,2,3,....k such that M, =1, then

k k—1
v [Zwlza’wgzs)i,.] < W)+ SR b+ 1+ 2,0l ). (42)

r=1 r=1

777,0(17“7 l7’+17 lT+27 veey lk? ) = 77(77w(lr7 l?‘+17 lT+27 eney lk*l? ))
and,

forall ;1 € J.

Proof. As we know that according to jensen-type inequality

k

. ) :
(zﬁlzp%zz’) | <) w(Z Ai’jfl+akzz) ]+ (=BG )
r=1 N

r=1

< h(Mio) w(Z ]@f’e)pw + (1= A(Mi) (W)

implies that,

further more,

< (Yr, ) + M My-1)n

M, 5 (= Bl )’1’ Br-1lp—1
w (Tkl <7“1 <Mk2 T Mo 7¢k’ )



MTi)n [h (Af‘j) " ( (Aﬁ—l) , ) ; (1 s (f\;)) lla, )0, .>]

nn (32 ) [¢ (1 (%) , ) F 0l = b (32 ) 0l ) .)]

k—2 D %
< (k) + h(Mia )y [¢<zk_1,.> +h (%’;2) v ( (A%) ) = o1.), ¥ ,->]

< (o) + (M) [wk_l,) (52 [w (H (4 l) , ) ,wk_l,.)] 0l .)]

implies,

< Pk )+ h(My—1) (P, -) — (lk-1,)) +

’ (Z (Y ) ()

r=1

h(My—2)n

< Wk, ) + M(Mye—)n (0l = 1,.), (1)) +

13



h(Mj.—2)n

()

r=1

< (Wrs ) + A (M) ($(le-1, ), 0 (1,)) +
h(Mi—2)n (U1, )t ), (s )+, - +h(M1) W0, .), e, ), ooy (e, ) (ks )

k
[Z (Bl + Bull)?, ] < (Yp, ") +Zh (e, L+ 1,0 42, 1, ).

4.2 Hermite-Hadamard type inequality

Now, we can establish the inequality for generalized modified (p,h)-convex stochastic process
that is connected to the Hermite-Hadamard type Ineqyuality.

Theorem 4.2. For any J that is subset of positive Real numbers(0 C J C 1) and p > 0, let
a measured generalised modified (p,h) convex stochastic process ¥ : [l,m] x I — R which is
integerable. Then for any l,m € J, (I < m) there is the underlying inequity, which is always

true. )
» + mP | P p " p—1

< (MBS v, )+ w0t ) [ Hade @

of = ql" + (1 — g)m”

% = (1— Q)" + gm

()< ()

<o (L= +gm]5..) +h (;) n (v (la+ Q=g ) v ([0 = 9F + )5 )

14



)

integrate according to ”q” on given intervel

w([lzm})

< o (0 -+ onth, ) d

Let,

2P =qlP + (1 —q)m”
pPtdz = (I — mP)dq

p

v p-1g, _
(lp—mp)z dz = dq

< {1 - h(%)} ﬁ /lm V() )z + b (%) (lp_’;mp) /l (e, )de

m

< {1 _ h(%)] (mp’%m /lm Nz, )z + b (%) (mp’;_m /lm Pz, )dz

< L) /lm (2, )dz

(mp — Ip
+h G) ﬁ /lm P Y(2, )dz — h (%) (mIf;_m /lm PLp(2, )z

implies that,

now solve for this,

we can write this as,

/m (2, )dz = mr = X P /m (2, )dz

I P mP —mp J,

15



As we know that,

: /zm (2, )dz = /01 ¥ ([qlp + (1= gm?], ) dq

mp — [P
so above equation becomes,

mpP — [P

/lm P N)(z,.)dz = /01 y ([qlp +(1- q)mp]%, ) dq

p

According to the generalised modified (p,h) convex stochastic process,

m p_ [P
/ Pz, )dz =
l p

/O (h@)e(l, ) + b(m, ) — h(g)p(m, ) dg

S0,
p
mp — [P

[ " (e, )z < / (h(@e(l, ) + b(m, ) — h(g)p(m, ) dg

implies that,

mp — [P

p /lm PN (z, )dz < <w<m,-> +/01 (h(q) (¥(l;.) _¢(m")))dq)

mp — [P

Finally it becomes,

mp — [P

m 1
L [t < (sm + [t 0., 0m, ) do)
! 0
Again from the above equation,

/m P N)(z,.)dz = mr = x —L /m 2 h)(z,.)
!

! D mp — [P

we know that,

: / e, ) = /Olwq(l—q)mqm”]w)

mp_lp

implies that

/ D / B(l,.) = h(@)b(L,.) + h(@)b(m, )dg
1

6

p /lm P Np(z,.)dz < (w(m, )+ /01 (h(q@)¥(l,.) — h(q)(m,.)) dq) .

(4.4)



mp — [P

adding the equation (3.2) and (3.3)

b /lm P Np(2, . )dz +

mp — [P

m bt
mp—lp/l 2P7(z, . )dz

< (w, )+ [ ata) om. ). vt .>>) dq+ ((m,.)

+(f (@) (600, )b, ) i)

S0,

L [t < (004 [ o .00,



The result is proved now.

4.3 Ostrowski type inequality

The following Lemma is necessary to prove this inequality according to the selected definition
(generalized modified (p,h)-convex stochastic process)

Lemma 4.1. Let ¢ : J x Il — R is the generalised modified (p,h) convex stochastic process
that is mean square differentiable in J°. If ' is mean square integerable in the interval [by, by],
in which by, by € I and by < by with p € R, then the following inequality holds.

P b2 ) (v, )
w(% ) - bg _ b‘? . ol-p dv
1 ! s 1
- P _ bp 2 / D 1 bp Ly
= O] l(y ! vl CANUR LIS S]

1 P)? 1 i " (syP — $)B) s
T [(bi—y)/o(sypﬂl_s)bg)l_;@b ((y +(1 )bg),.)d].

Theorem 4.3. Consider the mapping, ¥ : J C (0,00) — R be differentiable function on J°
and by, by € J° with by < by and p € R/0 and 9" € L[by,by]. If |¢'|F is generalized modified
(p,h)convez stochastic process in [by, by for k > 1,then for all y € [by, bs] we get,

b
P P (v, )
R

W =we ([ 1 AN LH (b, I+ Rl [0/ )1 (B ) )] *
= T 0f) </ (syp+<1—s>b’;>1éd> </ (s + (1= 5)0)1 d)

Wy [ 1 . E 0 R (o, ) Bl ) 19 (b ) . ;
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Proof. From Lemma we can construct the proof,
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in first term. And multiply
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and

in second term we get,
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5 Conclusion

Statistics has a variety of applications for stochastic processes, which leads to a lot of other
disciplines, for example, Kolmogorov—Smirnoff test to the distributional equality[8][3][6]. Se-
quential analysis [25][1] (a rigorous technique to dynamically end an A/B test is one of the
other uses. (Stopping rules are obtained by equating discontinuous situations using with
continuous and discrete equivalents, where the appropriate statistic procedure proceeds a
random equations) and the most rapid detection[5][7]. The decision rules are based on the
attributes of random process striking times once more. Meanwhile, in applied sciences and
mathematics, convexity has an essential rule. We introduce Generalized modified (p,h)-convex
stochastic functions in this article, which combine p-convexity with modified h-convexity. The
Hermite-Hadamard, Jensen’s, and Ostrowski type inequalities were derived from the funda-
mental characteristics of Generalized modified (p,h)-convex stochastic process. we can further
conclude Fejer, schur type inequalites for our undergoing problem.
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