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Abstract.: In this paper, we produce a novel framework of a subclass of
convex functions that is exponentially convex functions. Moreover, it is
observed that the new concept helps to build new inequalities of P&grovi
type by employing exponentially convex functions. We also introduce the
idea of coordinated exponentially convex functions and derive Pétsovi
type inequality for coordinated exponentially convex functions. We also
find Lagrange type and Cauchy type mean value theorems for REtrovi
type inequality for exponentially convex and coordinated exponentially
convex functions. Our consequences with this new generalizations has
the abilities to be implemented for the evaluation of many mathematical
problems.
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1. INTRODUCTION

Integral inequalities are marvelous tools for building up the qualitative and quantitative
properties of convex functions. There has been a ceaseless development of intrigue in such
a region of research so as to address the issues of different utilizations of these variants.
For example, inequalities have been contemplated by numerous analysts who thus utilized
assorted procedures for investigating and proposing these variants [12, 18, 29] . One of the
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most significant inequality is the distinguished Pett&vinequality [22]. Petrow's type
inequality have been obtained by several authors, see [8, 21, 22, 23, 24, 25, 26, 27, 28, 10]
and reference therein.

Another approach is efficient to obtain the integral inequalities by utilizing convex func-
tions. It is known that the subclass of convex functions is closely related to log-convex
functions referred to as exponentially convex functions. Exponentially convex function
explored by Bernstein [7] in covariance formation then Avriel [4] contemplated and inves-
tigated this concept by imposing the conditionrefconvex functions. Noor et. al. [13]
explored exponentially convex functions while studying the paper of Antczak [3]. For more
features concerning to exponentially convex functions, see [2, 5, 13, 15, 17] and the refer-
ences therein. Pal [20] provided the fertile application of exponentially convex functions in
information theory, optimization theory, and statistical theory. For observing various other
kinds of exponentially convex functions and their generalizations, see [14, 16, 20].

The main purpose of this paper is to introduce a new concept of exponentially convex
functions on coordinates. We derive Petwitype inequality for exponentially convex
and coordinated exponentially convex functions. We expect that the idea may open new
doors in futuristic research.
2. NOTATIONS AND PRELIMINARIES

In this section, we demonstrate the basic definitions concerning to our research.

Definition 1. A nonempty sef2 C R is convex, if

on+(1—-0)€eQ, Ve, oe(0,1].

Definition 2. A function F : Q — R is convex, if

Flon+ (1 —0)¢) <oFn) + (1 —0)F (&), ¥n,E€Q, oclo,1].

Definition 3.([13]) A positive functionF is called exponentially convex function 6N if
e ntoe=m) < (1 — U)ef(") +0e” @ e, o€ [0, 1], (2. 1)

which can be written in the following form, which is due to Avriel [4].

Definition 4. A positive functionF is called exponentially convex function éM if

Fn+a(€—mn) <log[(l - a)ef(") + aef@)], Vn, £ €Q, oel0,1]. (2.2)

For the applications of the exponentially convex functions in information theory and
mathematical programming, see Antczak [3] and Alirezaei and Mathar [2].
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From now onwards, we takk = [a1,b;1] andl; = [c¢1, d;] @s intervals irR.
Other aspects of exponentially convex functions can be expressed as:

S < n—b eFla) 4 uef(bl)’ v e I =10,b1],
a; — by b1 —ay
equivalently, one can write
6]:(77) — 6*7:(0/1) ef(bl) — e}_(al)
<

< , Vpel, (2.3)
n—a by —ax

which showsF is increasing ir/.
Dragomir [9] introduced coordinated convex functions as follows:

Definition 5.([9]) Suppose the bidimensional intenal= I; x I.
Also, let 7 : A — R be a mapping. Define partial mappings as

‘7‘—5 : [al, bl] — R defined byfg(’ul) = f(ul,f) (2 4)

and
Fy : [e1,di] — R defined byF, (vi) = F(n, v1). (2.5)
The functionF is called coordinated convex, if the partial mappings defined in (2. 4)
and (2. 5) are convex ofuy,b] and[cy, d;] respectively, for all € [c1,d;] andn €
[al, bﬂ

Definition 6. The function : A — R is convex inA, if
Flon+ (1 0)z1,06 + (1 - 0)wy) < 0F(,6) + (1 - 0)Fz,wn), (2. 6)
Y(n, ), (z1,w1) € A, o € [0,1].
We now define the coordinated exponentially convex functions.

Definition 7. Suppose the bidimensional intena} = [0, b;] x [0, d;].
Also, letF : A; — R be a positive mapping. Define partial mappings as
Fe : [0,b1] — R defined byFe (uq1) = F(uq,§) 2.7
and
Fy +[0,d1] — R defined byF,, (v1) = F(n, v1). (2. 8)
The functionF is coordinated exponentially convex, if the partial mappings defined

in (2. 7) and (2. 8) are exponentially convex {inb;] and [0, d;] respectively, for all
5 € [07 dl] andn € [Oa bl}

Definition 8. Let A; C R™. A positive mappingF : A; — R is exponentially convex
in Ay, if
eFlont(i=0)z.06t(1-0)wr) < 5o F8) 4 (1 — g)eF(z1wn), (2. 9)
V(%f)v (Zlawl) € Ala o€ [07 1]

Lemma 2.1. Every exponentially convex mappiftg: A; — R is coordinated exponen-
tially convex, but converse is not true in general.
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Proof. Let a positive mapping® : A; — R be an exponentially convex iA;. Also, let
Fy, : 0,d1] — R defined asF, (v1) := F(n,v1). Then

eFnlovit(l—o)wr) _ F(novi+(1-o)wi)
— F(ont(1-o)novi+(l—o)w1)
< ge? ) 4 (1 — o)l (1w)
=g 4 (1 - o)) Vo e [0,1] andvy, wy € [0,d,],
which shows the exponentially convexity &F,.
Similarly, one can show the exponentially convexity/Qf.

Now, consider the positive mappifg : [0, 1]2 — [0, co) given bye”o(v1:v1) = guivi,
Clearly F is coordinated exponentially convex. But it is not exponentially convex on
[0, 1)%.

Indeed, if(n, 0), (0, w1) € [0,1]? ando € [0, 1]. Then
T (@(,0)+(1=0)(0,w1)) _ Flon,(1-o)wi) _ ,o(l=0)nur
and
oe? M0 4 (1 —g)e?Ow) =1 = ¢,

Thus,Y o € (0,1), n,w; € (0,1), one has
ef(a(n,0)+(1fa)((),w1)) > 0.6.7:(77,()) + (1 _ a,)ef((),wl)’

which shows thafF is not exponentially convex. O
Petrovt [22] derived some inequality for convex functions.

Theorem 1([22]) Let(n;,4 = 1,2, ...,n) be non-negative n-tuples afwl, j = 1,2, ..., n)
be positive n-tuples such that’_, p; > 1,

n n
> pune € [0,a1] and Y punw > i for eachl = 1,...,m.
k=1

k=1

Consider the functiotF is convex or0, a4}, then

Zpﬁf(nn) <F <prn> + (me - 1> F(0) (2. 10)
k=1 k=1 k=1

is valid.
Rehman et al. [28] gave the Petrosiinequality on coordinated convex functions.

Theorem 2. ([28]) Let (n;,¢ = 1,2,...,n) and(§;,j = 1,2,...,n) be non-negative
n-tuples andpy, k = 1,...,n) and(q;,! = 1, ...,n) be positive n-tuples such that

Zp,{ >1, 0# Zp,{n,{ > n; foreveryj =1,2,...,n,

k=1 k=1
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and
Zn:ql >1, O#iql& >¢;foreveryi =1,2,...,n
=1 =1
Let F : [0,a1) x [0,b1) — R be a convex on coordinates, then
3 i‘pn(ﬂf (1, &) < (Zpﬂlmztﬂfz) + (i @ — 1) F <ipnﬂm0>
k=1 [=1 =1 k=1 (2 11)
+ (ipﬁ - 1) (]—" <O,Xn:qul> + <zn:ql - 1) F(0,0)) :
k=1 =1 =1

3. RESULTS

In this section, we inagurate a lemma, which plays a key role for proving our next results
associated with exponentially convex functions.

Lemma 3.1. Let (n;,4 = 1,2, ...,n) be non-negative n-tuples arigd;,j = 1,2,...,n) be
positive n-tuples such th@’.‘,lpj >1,0€[0,a1],

Zp,{nn € [0,a,] and z:p,mH > > 0 foreachl = 1,.

k=1

Suppose a positive functioh : [0,a,] — R is exponentially convex. ﬁ:j—y is increasing
on [0, a;], then

> pee” . (3. 12)

Proof. Sinced""_, pun, > m > Oforalll =1,...,n and W g increasing o0, a],
we have

This implies
P

F kM
(e — 0)e w7 <Z PrMk — 9) Fe),

Multiplying above inequality by, and taking sum fok = 1, ..., n, one has

a PrMk n i
Zp" Ne —0)e =1 > ( Dl — 9) Zpﬁef(nn),
k=1 =1
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from which, one has the required result. d
We now derive the Petro¥s type inequality for exponentially convex functions.

Theorem 3. Let (n;,7 = 1,2,...,n) be non-negative n-tuples arig;,j = 1,2, ...,n)
be positive n-tuples such that’_, p; > 1,6 € [0,a4],

n n
> pans € [0,a1]and Y pun. > > 0 foreachl = 1,..., n.
k=1

k=1

Let a positive functiorF : [0, o00) — R be an exponentially convex aﬁ% is increasing
on [0, a;]. Then

n W n
F e
Zple}-("“) < Ae i <Zpl - A) 5O (3. 13)
=1 =1
where
> pi(m —0)
A= l:nl
21 Pl — 9

Proof. SinceF is exponentially convex. so from Lemma 3.1,

F Iﬁ’p‘n‘ (Zpl*in.‘€9> n
R A (eﬂnﬁ) _ef(e))

-
Yopi(m —0) =1
=1

This gives us
>opm—0) . P n n
l:nli (e L e e}'(@)) > Zple]-‘(n,g) _ Zplef(e).
PNk — 0 I=1 =1
k=1
This leads to
Spm—0) . » n n
=l P >3 ) =3 gt ©
> peni — 0 1=1 1=1
k=1

i pi(m —0)

+ | EL— |0,
> Prl — 0

k=1
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M§

p(m—0) _ P

Il
—

F Pl n F(me)
- e k=1 Z Zple Ne) _
Z Prlle — 0

k=1

S

n

Xn: 1(m —0)
> m-5——
z

oFO)
1=1 Dl — 0
This is equivalent to the required result

O
If & = 0, then Theorem 3 reduces to the following new result

Theorem 4. Let the conditions given in Theorem 3 be satisfied.
Also, let a positive functioiF : [0, 00) — R be an exponentially convex. Then

P n
F P
> pe” ) < e ot (Z - 1) 7 ) (3. 14)
=1 =1
tions

Now, we derive Petrogis type inequality on coordinated exponentially convex func-

Theorem 5. Let (n;,i = 1,2,.

., m)a (§7,y = 1,2,...,n) be non-negative n-tuples
and (px, k = 1,2,...,n) and(ql, =1,..,n) be posmve n tuples such théte [0, a4]
22:1 D > 1, Zlnzl q>1

prm [0,a1), 0# me,{ >n; > 0 foreveryj =1,2
k=1
and

Zqz& €1[0,b1), 0# Zqz& > & > 0foreveryi =1,2,.
=1 =1

Let a positive functior : [0, c0)? — R be coordinated exponentially convex function and
777(; is i i ,a1]. Then

n

~ f ® Prtles,
J
E E qle (5,61 <A 1

P
qz&z Z P ,0
< ql ) - }
n f il 1 & Z

where

(3. 15)
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>
A= | (3. 16)
>
and

B =

WICE)
= (3. 17)
l

1
> qé— 0
=1
Proof. Consider the partial mappings, : [0,a:] — R and*; : [0,b;] — R defined by

Fp(v1) = F(n,v1) andFe(ur) = F(u1,§).

As F is coordinated exponentially convex @ oo)?. Therefore, the partial mapping
Fe is exponentially convex off), b;]. By Theorem 3, we have

n Z pn(nn - 9) P
mee]:g(nj) < “:J— e]:£ g P
k=1 Z ]9577;-; - 0

k=1
n
n Z plﬂ(nk& - 0)
TR DY = n— SO
k=1 21 Pl — 0
This is equivalent to
n Z p/{(nn - 9) P
S opeet O < fiml AL
k=1 Z PrNlk — 0
k=1
n Z pm(nm - 9)
S - = F0:0)
k=1 E DuMk — 0
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By setting¢ = &;, we get
z:: Pr(ne — 0) F IZpﬁnmﬁz

3 pre? ) < | =L O -
r=1 > Pl — 0
Kk=1
n Z pn(m - 9)
[ e em (&)
r=1 > Prile — 0

n n
Zzpﬁqlef(m,&) < H:; que n=1
k=1 1=1 ST pene —0 | =1

k=1
n (3.18)
n > Pe(e —0) ) n
=1
P — = = que}-(@@l)
k=1 S Pk — 0 | 1=1
k=1

n
-0 P P
i F ® Pri-&l ; qz(& ) F Prnr, Q&
que r=1 < ! i e n=l =1
=1 >oa& —0
=1
n
-0 P
n l; qi (51 ) F Pt
=1 >oqab—0

and

n l; qi (gl - 9)
+ qu - — 7 (0:0),
1=1 > ab —0

Putting these values in inequality (3. 18 ) and using the notations given in (3. 16 ) and
]

(3. 17), we get the required result.
If & = 0, then Theorem 3 reduces to the following new result.
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Theorem 6. Let the conditions given in Theorem 3 be satisfied.
If F:[0,00)?> — R be coordinated exponentially convex, then

L F ” Pr1 ® a 3 ® 0
] s 161 Prllks
E g pﬁqle]"(m,&) S {e k=1 ( § q — 1) k=1 }

r=11=1

A

By considering non-negative difference of (3. 14 ), we define the following linear func-
tional.

(3. 19)

P n
f KK
Pef)=e o (Zpl ) e” O — Zple]:("”). (3. 20)

=1
Also by considering non-negative difference of (3. 19), we define the following linear
functional.

s P P e n s P o
PrMk, qS1 PrMis
T(e}-) = {6 Kk=1 =1 + <Z ql — 1) e k=1 }
n F oo, ¢ nn
i (zpm 1> { . (qu 1) °0>} 33 b,
k=1

k=1 1=1
(3. 21)
We need the following lemma.

Lemma 3.2. Let a positive functiotF : [0,b,] — R be an exponentially convex such that

(n —ay)e M F () — 5 4 eFlar)

< Ny,
(n — a1)? '

ny <

Vn € [0,b1)\{a1} anda; € (0,b1).

Lety1,72 : [0,b1] — R be positive functions defined as
Y1(n) = log[N1n* — &7 ]

and

F(m)

Y2(n) = logle” " — nyn?),

then~; and~, are exponentially convex df, b, ].
Proof. Suppose
e1i(n) _ gri(a1)

P = — o
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B N1n2 _ e.7:(7]) _ N1a12 + e}'(al)
N n—ay

Ni(n? —a %) 5 — eFlan)
B n—a n—ax '
6'7:(77) — ef(al)
=Nin+a) - ————
n—a
By differentiating with respect tg, one has

(Tl - a1>€}-(n)f/(77) — e}-(ﬂ) + 6-7:(111)

Pvll(n):Nl_ (n—a)?
Since
Ny — (n — al)ef(")f’(n) — T 4 oFlar) -
(n—a1)? -
This implies

P (n) >0, ¥nel0,a1)U(ar,bi].
Similarly, one can show that
P, (n) >0, ¥n€0,a1)U(ar,b].

This implies thatP,, andP,, are increasing on € [0,a1) U (a1,b1] forall a € (0, b1).
Hence by (2. 3 );1(n) and~2(n) are exponentially convex ifd, b, ]. O

Here we give mean value theorems related to functional defined for Resriméquality
for exponentially convex functions.

Theorem 7. Let (11, ...,m,) € [0,b1], and (p1, ..., p,) be positive n-tuples such that
Sor_y Pk > n; foreachj = 1,2, ... n.
Also let ¢(n) = logn?.
If a positive exponentially convex functiaff € C*(]0,b1]), then there exist € (0,b1)
such that

(n —a)e” M F'(n) — 7D 4 7 (1)
(n—a)?
provided thatP(e?) is non zero and € (0, b; ), whereP(e”) is a linear functional.

P = P(e?), (3. 22)

Proof. As F € C*(]0,b1]), so there exist real numbers and N; such that
(n —ay)eMF (n) — 5 4 eFlar)
(n — a1)?

Consider the functions; and~, defined in Lemma 3.2.

ny < < Ny, Vn €]0,b1] anday € (0,by).

As ~; is exponentially convex iff), b,], so
P(e) >0,



586 W. Igbal, M. A. Noor and K.I. Noor

that is
P (N =5 = 0,

this gives

NiP(e?) > P(e”). (3. 23)
Similarly - is exponentially conve}0, b, ], therefore one has

mP(¢) < Ple”). (3. 24)
By assumptiorP(e?) is non zero, combining inequalities (3. 23 ) and (3. 24 ), one has

P(e”)
< < Ny
ny P(ed’) 1

Hence there exisi € (0, b1) such that
7)(6-7:) _ (/r] —_ a)e]:(n)f/(fr]) _ 6]:(77) -+ 6-7:(‘11)

P(e?) (n—a)? ’
which is the required result. O

Theorem 8. Let the conditions given in Theorem 3 be satisfied.
Suppose the positive exponentially convex functigasF, € C*([0,b1]), then there exist
¢ € (0,by) such that
P(e™) (€ — a)e? O F (&) — 518 4 71(a)
P(e”2) o (€ - a)efz(f)fQ/(g) — eF2(8) 4 eF2(a)’
provided that the denominators are non-zero @né (0, b ), whereP(e”1) andP(e”2)
are linear functional.

Proof. Suppose: € C*([0,b1]) be a function defined as
k =log (cre”t — cpe”?),

wherec; andc; are defined as
1 = P(e?),
co = P(e”).
Then using Theorem 3 witht = &, one has
(& — a)eloslcre™ O =e2e” @) (1500 F1E) _ £, P2(O)) _ (16T — cpeT2(0)
+ (cre71(@) — ¢pe”2(@)) =,
this gives
(€ — a)(c1eT®) — 272 O) ) T1O) p peT2(8) 4¢P _ yeP2(@) =
that is
(& — a)(c1e” O F(€) — 2¢O F5(€)) — 1671 4 72O 4 1M1 — pe72(@) =,
this gives
(€ —a)er e O FL(€) — (€ — a)eae”> O Fh(€) — 16718 4 0728 4671 (@) _ gpe?2(0) — g
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this implies
C1 {(5 - a)efl(f)]:{(f) — 519 + ef1(a)} = cy {(§ — a)e]:z(ﬁ)}‘é(é“) _ 728 + efz(a)}
c2 (€ — a)efl(f)f{(g) — P18 4 Fila)

c1 - (é’ — a)e}—2(f)]:é(f) — 6-7:2(5) -+ 6-7:2(‘1) ’
Putting the values of; andc,, one has the required result. a

We need the following lemma.

Lemma 3.3. Let A = [0,b;] x [0,d;]. Also, letF : A — R be a positive coordinated
exponentially convex function such that

(n— al)ef(n’g)a%f(n, €) — eF 8 4 F(ard)

< N-
(n —a1)?€? !

n x

and
(f — 61)6}-(”75)%]—:(7’75) — T8 4 oF(micr)

(€ —c1)*n?
V’I] S [0,[)1]\{@1}, a] € (O,bl) andf S [O,dl]\{cl}, S (O,dl).

< Ny

UPESS

Consider the functions; : [0,b1] — R, anda, : [0,d1] — R, defined as
a(n,€) = log[max{ Ny, No}n?€? — &7 (1))
and

B(n,€) = log[e” ™9 — min{ny, na}n’e’).
Thena and 5 are coordinated exponentially convex.

Proof. Suppose the partial mappings : [0,b;] — R anda,, : [0,d;] — R defined as
ag(n) == a(n, ) foralln € (0,b1] anda, (&) := a(n, &) forall £ € (0,d4].

coe(m) _ poe(ar)

P =
Qe (77) n— ax
604(7175) _ ea(ahg)
a n—a
elog[InaX{Nl ,Nz}ﬁ2€2_e.7:(n-,€)] _ elOg[maX{Nl7N2}a2§2—57:(“1aE)]
- n—a
_ Nin2e2 — eF 8 — N 2¢2 4 7 (a1:9)
n—a
— N, (n? — a?)&? B eF(m.8) _ oF(ar,8)
n— n—ap
F(n,&) _ ,F(a1,€)
€ e
= Ni(n+a)é® - .

n—a
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Differentiating partially with respect tg, one has

8 8 6'7:(77)5) — e]:(alag)
P/ — N . 2 2 _
) =M () - o (S 2
N 52 (77 — al)e}—(nag) 8@77’7_-(777 é’) — e]:(nvg) + e]:(ahg)
Y (n—a1)? '

By assumption
(n—a1)e” MO L F(n, £) — 71O 4 (010
(n—a1)?

Ni&% — > 0.

P () >0, ¥ne€[0,a1)U(ar,bil.
Similarly, one can show that
P, (&) >0, ¥ne[0,c1)U(cr,dil.
This ensure thaP,, is increasing ori0, a;) U (a1, b;] for all a; € [0,6,] and P, is in-

creasing o0, ¢1) U (¢1,d4] for all ¢; € [0,d4].

By (2. 3),« is exponentially convex. Hence by Lemma Zlis coordinated exponen-
tially convex.

Similarly, one can show that is coordinated exponentially convex. O

Here we give mean value theorems related to the functional defined for R&triowvi
equality for coordinated exponentially convex functions.

Theorem 9. Let (1,...,m,) € [0,b1], (&1, .-,&n) € [0,d;1] be non-negative n-tuples
and(qi, -, qn), (p1, .., pn) b€ positive n-tuples such that

> on_i penk > n; foreachj = 1,2, ..., n. Also lety(n, £) = log (n2€2).
Let a positive coordinated exponentially convex functire C1(A), then there exist
(&,7n) in the interior ofA, such that
(n — a)ef(&'”)ai]:(f n) — eF &M 4 F(&a)
n )
(n —a)?¢?

T(Er) = T(e¥) (3. 25)

and
(£ — a)emEM L F(g,n) — T Em 4 eFlam)
(€ — a>2772

provided thaf"(e¥) is non-zero ana € (0,b,), whereY'(¢”) is a linear functional.

() =

T(e?), (3. 26)

Proof. As F has continuous first order partial derivative/An so there exist real numbers
ni,na, Ny anng such that

(1 — a)e” MO L F(,€) — 710 4 76
(n — a)?¢?

ny < <NV
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and
—a)eT 8 L F(p &) — T8 4 Flam)
1y < €3 ) a¢ (n,6) < Ny,
(€ —a)?n?
Vn € (0,b1], £ € (0,d] anda € (0, by).
Consider the functions andg defined in Lemma 3.3.
As « is coordinated exponentially convex, then
T(e*) >0,
that is
T(NiPe? = 709 = 0,
this gives
N1Y(e?) > T (7). (3. 27)
Similarly 5 is coordinated exponentially convex, therefore one has
mY(e?) < T(e7). (3. 28)

By assumptior?(e?) is non-zero, so combining inequalities (3. 27 ) and (3. 28 ), one has

. (%)
1 T(eW) X 1-

Hence there existg, n) in the interior ofA, such that

rory L T G — T T
o (1 — a)22 .

Similarly, one can show that

—a)eT &M L F(¢ n) — T Em 4 F(am)
T(e]:) _ (€ ) D¢ (€ 77)2 i T(e9),
(€ —a)*n

which is the required result. O

Theorem 10.Let the conditions given in Theorem 3 be satisfied.
Also let the positive coordinated exponentially convex functighsF, € C'(A), then
there exist(¢, n) in the interior of A, such that

T(e%1) (n— a)efl(&ﬁ)(%]-‘l (&,n) — eF1&m) 4 pFi(&a)
T(eF2) (- a)eB2 & L Fy(E,n) — e72(6m + 72(60)

and
T(e") (- a)elMENEF (g n) — @M 4 Frlan)

T(e72) (6~ a)eP2 @M 2 Fy(€m) — 726 + eFala)’

provided that the denominators are non-zero and (0, b1), where?'(e”1) and7'(e”2)
are linear functional.
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Proof. Suppose

k = log (cle}—1 — czefz),

wherec, andc, are defined as
c1 =T (e’?),
co =T ().
Using Theorem 3 witl# = k&, one has

(n— a)elog(cleﬁ*6265)(6’”)% log(cle]: — cpe” 2)(€,7) — Qlog(ere”t —e2e™2)(.m)

+ elog (c1e”t —cae”2)(¢,a) =0

<n—a>§n<c1ef CeeP)(En) — (6" — ) (Em) + (16" — 2™ (Era) = 0

Fi(§m) _ F2(&m) _ Cle}—l(&"?) + Czefz(fﬂ/)

0 0
(n—a)cla—e (n—a)CQa—ne

+ 1671 (6D _ gpeF2(8a) —

-0

LeFa(Em) _ efz(sm} 0

Filem) _ Filem) L (aa)} e {(77 _ a)aﬂeﬁ(f,n)
1

cl{(na)aane

_Faem) 4 efz(sm} :

Filen) _ JFalem) 4 efl(é,a)} — {(n _ a)aﬁeﬂ@,n)
0

o (77 _ a)e-ﬂ(ﬁﬂl)a@nf’l(g, 77) —eTi&m) 4 pF1(&a)
ca (n—a)eF2En 8% Fo(&,m) — eF2(&m) 4 eFa(60)
Similarly, one can show that

e (E—a) J—H(E:U)Q}‘l(& n) — eF1(&m 4 eFilam)

c (g,a)eﬁ)fn Fo(&,m) — eF2(&m 4 eFalam)’

Putting the values of; andc,, one has the required result. O

4., CONCLUSION

We have defined the coordinated exponentially convex functions. P&Etrdype in-
equality for exponentially convex and coordinated exponentially convex functions have
been derived. We also derived Lagrange type and Cauchy type mean value theorems for
Petrovt's type inequality for exponentially convex and coordinated exponentially convex
functions. Some new special cases are discovered. We hope that the strategies of this pa-
per will motivate the researchers working in functional analysis, information theory and
statistical theory. This is a new path for research in future.
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