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1. Introduction

PL Cebysev in the year 1882 has proved the following interesting inequality:

b

b b
1 1 1
mff(x)g(x)d)f— mff(x)dx mfg(x)dx
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< 12(b A" 1 f oo 18Nl

where f, g are absolutely continuous functions defined on [a, b] and f’, g’ € Ly[a,b]. The left hand
side of the above equation is denoted by T'(f, g) is called Cebysev Functional if the integral exists. The
applications of above type of inequalities can be found in the field of coding theory, statistics and other
branches of mathematics.

In last few decades many researchers have obtained various extensions and generalizations of above
inequalities using various techniques see [1,2]. Study of inequalities have attracted the attention of
researchers from various fields due to its wide applications in various fields [3,4].
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During last few years the subject of Fractional Calculus has been developed rapidly due to the
applications in various fields of science and engineering. Various new definitions of fractional
derivatives and integrals have been obtained by various researchers depending on the applications
such as Riemann liouville, Caputo, Saigo, Hilfer, Hadmard, Katugampola and others See [5-8].
Many results on study of mathematical inequalities using various new fractional definitions such
as Conformable and generalized fractional integral were obtained in [9, 10]. Recently in [11-15]
the authors have obtained the results on Cebysev inequalities using various fractional integral and
derivatives definitions.

In [7] authors have given definations of fractional derivative and integrals of a functions with respect
to another functions. Recently in [16, 17] authors have studied the ¢ Caputo and ¢ Hilfer fractional
derivative of a function with respect to another functions and its applications. The y fractional and
integral definations are more generalized and it reduces to Riemann Liouville, Hadmard and Erdelyi-
Kober fractional definitions for different values of .

Motivated from the above mentioned literature the aim of this paper is to obtain ¢ Caputo fractional
Cebysev inequalities involving functions of two and three variables.

2. Preliminaries

Now in this section we give some basic definitions and properties which are useful in our subsequent
discussions. In [7, 8] the authors have defined the fractional integrals and fractional derivative of a
function with respect to another function as follows.

Definition 2.1 [7,16]. Let I = [a, b] be an interval, @ > 0, f is an integrable function defined on /
and ¥ € C'(I) an increasing function such that ¢’ (x) # O for all x € I then fractional derivative and
integral of f is given by

l X
I fo) = @ ft// O W () =g @) f @) dt
@)
and
Da,;ﬁf (x) = i nln—a#ﬁf (x)
“ Y () dx)

= ! 1 i " 4 _ n—a—1
N I'(n-a) (w; (x) d.X) flﬁ (1) (lﬂ (x) {ﬂ(l‘)) f(t) dt,

a

respectively. Similarly right fractional integral and right fractional derivative are given by

1 X
LY fo) = @ flﬂ' () W (1) =g ()" f (D dt
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and

1 d
W' (x)dx

1 n—-a—1

Dﬁﬂmzt )””ﬂ)

In [16] Almedia has considered a Caputo type fractional derivative with respect to another function.

Definition 2.2 [16] Leta > 0, n € N, [ is the interval —oco < a < b < oo, f, € C"(I) two functions
such that ¢ is increasing and ¥’ (x) # O for all x € I. The left y-Caputo fractional derivative of f of
order « is given by

CDa W n .
S = (w'()d)f()
and the right y-Caputo fractional derivative of f is given by
C "W n aw 1 i "
D, f(x) = ( w'(x)dx) f.
For given o ¢ N
D)= fwmwm y @) @) di
and
DY f (= \fwmwm b Y (<1 £ (1) di.
In particular when @ € (0, 1) then
DEf) = fww Y (0)" f (1) d
and
D)= fwmwm>f@m

In [18] the author has defined the ¢ fractional partial integral with respect to another functions as
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Definition 2.3 Let 0 = (a,b) and a = (a;,a;) where 0 < aj,a, < 1. Also put I = [a, k] X [b, m]
where a, b and k, m are positive constants. Also let ¥(.) be an increasing positive monotone function on
(a, k] X (b, m] having continuous derivative ¢’(.) on (a, k] X (b, m]. Then the fractional partial integral

1S

x )y
- R f f N
un = posrs || wewo
a b

W ) =g (N W) =y @) f(s, n)dtds.

The Caputo fractional partial derivative is defined as follows

where a, b and a, b are positive constants. Also let /(.) be an increasing function on (a, k] X (b, m] and

Y'(.) # 0 on (a, k] X (b,m]. The ¢ Caputo fractional partial derivative of functions of two variables of
order « is given by

Definition 2.4 Let 6 = (a,b) and @ = (@, @) where 0 < ay,a; < 1. Also put I = [a, k] X [b, m]

D5 u(x,y) Iﬁﬂw( 1 8%1) (x.)
u(x,y) = u(x,y).
o BRI \wwmayax)
We use the following notation:
0> u
CDQ;W , — v , .
g u(x,y) By By (x,y)

We define the norm for a function of two variables as follows
105 £]|., = sup|“ D5 f (x.y).

Similarly as in Definition (2.3) and (2.4) we define the i fractional partial integral with respect to
another functions and ¢ Caputo fractional partial derivative of functions of three variables as follows:

Definition 2.5 Let ® = (a,b,c) and @ = (@1, @3, a3) where 0 < @y, a,, a3 < 1. Also put I = [a, k] X

[b,m] X [c,n] where a, b, c and k,m,n are positive constants. Also let /(.) be an increasing positive

monotone function on (a, k] X (b, m] X [c, n] having continuous derivative ’(.) on (a, k] X (b, m] X (¢, n].
Then the fractional partial integral is

x Yy 4
Wy _ 1 fff ’ ’ ’
I u(x.y.9) = Frs s W (s (W (r)
a b ¢

X (W ) =g (N W ) = ) (@) = (N f(s, 1, r)drdids.
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Definition 2.6 Let 6 = (a,b,c) and @ = (a1, @z, a3) where 0 < a,ap,a3 < 1. Also put I =
la, k] X [b,m] X [c,n] where a, b, c and k, m,n are positive constants. Also let ¥(.) be an increasing
function on (a, k] X (b, m] X (c,n] and ¢’(.) # 0 on (a, k] X (b, m] X (¢, n]. The ¢ Caputo fractional partial

derivative of functions of three variables of order « is given by

1 M
Y (' (Y (r) 0z0y0x

CDZ);WM (X, y, Z) = Ig_a;w ( ) u (X, Y, Z) .

We use the following notation:

0u

“DYu(x,y,z) = (x,7,2).

v
8¢ Za alpya xa
We define the norm for a function of three variables as follows

1°DG" fll., = sup |°DG" f (x.y.2)].
3. Cebysev inequality involving functions of two variables

Now we give the ¥ Caputo fractional Cebysev inequality involving functions of two variables as
follows:

Theorem 3.1 Let f,g : [a,l] X [b,m] — R be a continuous function on [a,[] X [b,m] and %,
% exists continuous and bounded on [a, [] X [b, m] and @ = (a4, a;). Then
I m |
f f [f(x, Mgy = 5 [G(f(x, )g(x,y) + G(g(x, ) f(x,y)] dde]
a b
1
<3 WD) = y(a)) (Y(m) — (D))
I m
f f lle o MIIDE £, + 8o ) | D5 ]| Jdyax, (3.1)
a b
where
1
G(f(X,y)) = 5 [f(a’)’) + f(xa m) + f(-xa b) + f(l’y)]
1
~1 [f(a,b) + f(a,m) + f(l,b) + f(I,m)]
and
H(az—a‘f (X )) = ¥
Oyy 0y x* )= ['(a)I(a2)
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x Y
62(1
x f f WO () ) — )" G0) -~ e 1,5 dsar
(pS (9¢t
a b

x m 820
- f f VoW (9 ) oy W )= = s dsar
lpS th

Ly
82(2
—ffl// O () W) —pO) ™" W) — ()™ aa—f(f, s)dsdt
l/,S awta

2a
ffl// O () WD) —y@)™ ™" (pm) — y(s))™ aaf — (1, 8)dsdt].

x oy

Proof. From the given hypotheses for (x,y) € [a, [] X [b, m] we have

X y
1 ’ /7
MaT(@) f bf VW (s)

2&
X W) = W)™ W) = w(s)™ - aaf (1, 5)dsd
y]

vy
a(l a(l
f;l/ OIZORR"0) f z (hY) — 2 f - (@, b)]

(s,1)

aj—1
= Ta )fl/' (8) (Y(x) — y(1)) 5,5

NCH)
= [l - f@b)
=f(y) = fa.y) = f(x,b) + f(a, D). (3.2)

Similarly we have

1 X m / ,
Fa(@) f f v (s)
a 'y

aZa
X ) = PO W) = ()™ T (1, 5)dsdr
S awt

=—f(xy) = fla,m) + f(x,m)+ f(a,y), (3.3)
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[y
1 ’ /7
Fan)ay) f bf VW)

aZa
X (D) — Y)Y W) - w(s)! a—f (1, s) dsdr
,ﬁs (9¢,l‘

=S - fULD)+ fxDb)+ fLy), (3.4)

I m
1 /7 ’
aT(@) f f VW (s)
x oy

D) — )™ i) — syt
6wsaa¢,lﬂ
=fO,y)+ f(Lb) - f(x,b)— f(L,y).

Adding the above identities we have

(s, 1) dsdt

(3.5)

4f(x,y) = 2[f(a,y) + f(x,m) + f(x,b) + f(L, )]

+[f(a,b) + f(a,m) + f(I,b) + f(I,m)]
1

" T(a)T (@)

x Yy
62(1
l f f W OW () W) g ) W 6) =y () aa—fa(r, $)dsdi
ws (9¢,l‘
a b

x d
620
- ffwl OV () W (x) =y @O) ™ W (m) =y (5))™! — f _
WS awl‘
a 'y

(t, s)dsdt

Ly
62(2
- f f W OY WO -v @) W) - (1, dsdr
(ﬁS (9¢t
x b

- p ’ ’ a;—1 ar—1 02&f
+ffl/f DY WD -y @) WYm) -y ()™ ——
x oy

Gws‘l&/,t“

(t, s)dsdt|. (3.6)

From (3.6) we have

2a

T (x,y>), (3.7)

1
fx ) = Gy = ZH(
for (x,y) € [a,I] X [b, m]. Similarly we have

1 a2a
g(x.y) = Glg(x.y) = ZH ( e ai — (. y)) ,

(3.8)
AIMS Mathematics
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for (x,y) € [a,l] X [b,m].

Multiplying (3.7) by g(x, y), (3.8) by f(x,y) adding them and Integrating over (x, y) € [a, [] X [b, m]

we get

I m
f f [21(x,y)8(x,y) = g(x, G(f(x,y)) = f(x,y)G(g(x,y))]|dydx
b

ffm (x,y)] &( )+1( )H( s )
[ ( ", axy)gx,y fo,y PR —(x y)]
b

a

From the properties of modulus we have

2a 1
() = e
Oy y 0y x* (@) T (an)

A 6211
f f G AOIZGETI0) (w(m)—w(S))‘“‘]‘ p ,f (1, 5)| dsdt
l//S( 8¢t"
a b
<@ -y @) Wm-y®) D5
2a 1
H -
‘ (aw%x“ (. ))‘ T ()T (a2)
A 2a/
f f WO S @D =g O @ m) =y ) aa —(t, 5)| dsdt
wS

a b

<@ -y @)™ @ (m) -y bd)™

D¢,
From (3.9), (3.10) and (3.11) we have

f

a

m 1 -
f [f(x, Ngeey) = 5 [G(f(x, )g(x,y) + G(g(x, ) f(x,y)] |dydx
y ]

I m
1 820
§ff[ (5 Vg, x o (x y))‘lg(x,y)|+ H(a "3, xa( y)) |f(x,y)|]
a b
I m
<lff{| CVN s
“8) T
I m ) ) ar—1 el alaf
<[ [vovown-vor eom-wor | S ds
S (9¢t
a b

+1f(x,p)l

(3.9)

(3.10)

(3.11)
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X

I m
fflﬁ' O ()W (D) = () (W (m) — ¢ ()™
a b

(9205 g

aw s"‘awt“

1
<3 WD) =y @)™ @ m) -y (b)*™

(1, 5)

dsdt]} dydx

m

X f f |lgCx )l

a b

Dy fl, + 1F eI D5 8|, | dyex, (3.12)

which is required inequality.

Theorem 3.2 Let f, g, G(f(x,y),G(g(f(x,)), 5 wﬂzaf #'8 _be as in Theorem 3.1 then

y(lawxa > 3¢y”3wxa

I m
f f {fCe,g(x,y) = [G(f(x, y)g(x,y) + G(g(x, ) f(x,¥)
a b

~G(f(x,y)G(g(x,y)]} dydx

1
< WO -y@" @m-y (b))

DY f|l D5 ]l - (3.13)

for (x,y) € [a,l] X [b,m].

Proof. Multiplying left hand side and right hand side of (3.7) and (3.8) we have

fegx,y) = [f (x,y) G(g(x,y)) + g(x, NG(f(x,y))]
B 1 aZaf aZag
- 5 ) ) o

Integrating (3.14) over [a, [] X [b, m] and from the properties of modulus we get

I m
f f {f(x,0)g(x,y) — [G(glx, ) f (x,y) + G(f(x,y)g(x, y)]
a b

—G(f(x,)G(g(x,y))} dydx]|

I m
1 6201](‘ aZag
< H A ) || dyax. 3.15
< 16ff‘ (awywawxa(x y))l' (8¢y“(9¢x“(x y)) ydx (3.15)
a b

Now using (3.13), (3.14) in (3.19) we get required inequality (3.13).
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4. éebyéev inequality involving functions of three variables

Now in our result we give the ¥ Caputo fractional CebySev inequality involving functions of three
variables. We use some notations as follows:

1
A(pu,v.w)) =2 [p(a,b,c) + p(k,m,n)]

—%[p(u,b,c)+p(u,m,n)+p(u,m,c)+p(u,b,n)]

—}L[p(a,v,c)+p(k,v,n)+p(a,v,n)+p(k,v,c)]

—l[p(a,b,w)+p(k,m,w)+p(k,b,w)+p(a,m,w)]

4
1
+ 3 [p(@a,v,w)+ p(k,v,w)]
+ % [p (u,b,w) + p (u,m,w)]
+ % [p(w,v,c)+ p(u,v,n)] 4.1)
and
PP vw
6¢Waal/,vaad,l/la/ wv,w
) | u ovow ’ , , i .
oot | bf f WO DY 0@ @) - ()
X (Y (V) =g (N @ (w) =y ()™ L( 1) dtdsd
) —y(s v(w)—y D170y 5 By T, s, sdr
1 u v n I / / .
" T(anT ()T (a3) fbffw W S O )=y )
W) = () @)= ) — P (s 1 drdsdr
(9wt“(9¢s"‘5‘¢,r“ >

B 1 u m w , / / ) -
F(al)F(az)F(as)f f f W W (DY (0 W ) =¥ ()

3a

— ()™ PR S
X W) =g ()" @) =g ) G s drdsdr

kK v w
1 / , , et
T(@)T ()T (a3) fbff‘P (MW ()W’ (2) (W (k) — i (1))

3a

_ a1 _ asz—1 a p
X (W () = ¢ ()™ (f (W) = ¢ (1)) BurBy g (r, s, 1) didsdr
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u m n

1 ! ! ! a-1
" T@nT (@) (@) f f f W (W ()Y () () = ()
X (W (m) =y ()™ (W (n) - (t))““i( 1) dtdsd
l// " l// ’ w " !7[/ (9wta(9¢,st18¢,ra T5 S, sar
k m w
1 ! ! / a1—-1
" T@nT (@I (a3) f f f Y (W ()Y (0) (Y (k) — (1)
X (W (m) =y ()™ (W (w) - (t))“’“L( 1) dtdsd
v (m (s v (w v awtaawsaaww r,Ss, sdr
k v n
! ! ! / a1—1
TN T (@) (@) f bf f WY ()Y @)@k =y (1)
X W) =y ()™ (W) - (t))“3‘1L( 1) dtdsd
‘ﬁ 1% w N w n W alﬁtaal//saal//ra r,s, sar
k m n
1 ! ! ! a-1
_F(al)F(az)r(%)fff‘/’ (" () y" (1) (Y (k) — ¢ (1))
_ 3 a3ap
X (W (m) = ()7 (Y (n) — ¢ ()™ ————— (r, s, 1) drdsdr. (4.2)
0wt“(91/,so‘3¢,r“

Now we give our next result as

Theorem 4.1 Let f,g : [a,k] X [b,m] X [c,n] — R be a continuous function on [a, [] X [b,m] and
a3af aSzyg
(9,/,#”6(/,3‘&3,/,}’& ’ 6¢t”6ws“6¢r“

k m n
f f f [f(l/t, V, W)g(u, V, W)
a b ¢

exists and continuous and bounded on [a, k] X [b, m] X [c, n]. Then

—% [f(u, v, w)A (g(u, v, w)) + g(u, v, WA (f(u, v, w))]] dwdvdu
1
< T3 (W (k) = (@)™ (Y (m) = (b))* (Y (n) = ()™

‘D" f|., + 1 f G, v, w)l

k m n
X f f f |lgCu, v, W)l
a b c

where A, B are as given in (4.1), (4.2).

‘D" g|| . |dwdvdu, (4.3)
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Proof. From the hypotheses we have for u, v, w € [a, k] X [b,m] X [c, n]

AIMS Mathematics

u v w

1 ! ! / a1—1
r<a1>r(a2>r<a3>f bf f VW Y Oy @ =y o)

W) =y ()2 (w) =y ()™= P
0¢taawsaﬁwr"
- F(al)r(ﬂz)f!w (' (s) (Y (u) — ¢ (1)
2 w
W —v ey =L 50| dsar
6¢,s"0¢r" ¢
- F(al)F(az)f bf W (O (s) (W () — g ()
2
W) - =L s wydsdr
8¢s"(9¢,r“

1 C( ! / ap—1
_mfbfw (MY’ (s) W () = ¢ (1))

82(1 f

W) =y (N 5 (s )dsdr
e l)fw () W@ =y () G:f(rs W):d,,
T l)fw () @ () - g (™! “f(” C):dr

(@) f v W W~y o) Qf L (v, wdr
o f

f v () @) -y ()™ W(r, b, w)dr

- r‘(ao

[0

aj—1 (9 f
“T(a )flﬂ (r) (W (w) =y (r) ra(r,v,c)dr

(l/f

f () @ ) =g ()™ 5 a2 D c)dr

Iﬂ( 1)

= f(rv,wl, = frb,wl, — f(r,v,ol, + (b, o)l

(r, s, )dtdsdr

Volume 5, Issue 3, 2244-2260.
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= f(u,v,w)— f(a,v,w)— f(u,b,w) + f(a,b,w)
- fu,v,c)+ f(a,v,c)+ f(u,b,c)+ f(a,b,c).

Thus we have

fu,v,w) = f(a,v,w)+ f(u,b,w)— f(a,b,w)
+ f(u,v,c)— f(a,v,c)— f(u,b,c) — f(a,b,c)

1 u v ow , , , ot
[(a)T ()T (a3) fbffw (I‘)lp (S)W (®) (lﬁ(u) —(ﬁ(r))

a3af
awt“&/, Saawr(l

W ) =g ()= (@ (w) =y ()= (r, s, Ndtdsdr, (4.4)

Similarly we have

fw,v,w)=fw,v,n)+ f(a,v,w)+ f(u,b,w)
+ f(a,b,n) — f(a,b,w)— f(a,v,n) — f(v,b,n)

u v n

1 ’ , , et
_F(al)r(az)r(a3)fwa (MY ()Y (1) W () — ¥ (1))

630
WO =g &)™ )~y ) 2L pandsar, 4.5)
v ¢,S 8wr

fu,v,w)=fu,mw)+ f(u,v,c)+ f(a,m,c)
+ f(a,v,w)— f(u,m,c)— f(a,m,w)— f(a,v,c)

1 u om w , / / -
“renrererl | f W W (Y O W) = g )

63af
&pt"@w saal/,r"

(W m) = (D™ (Y (w) =y ()" (r, s, dtdsdr, (4.6)

fu,v,w) = fk,s,t)+ f(k,b,c)+ f(u,v,c)
+ f(u,b,w) — f(k,v,c)— f(k,b,w)— f(u,b,c)

kv w
1 ! ! ! -1
" T(a)T ()T (a3) f bf f W () (1) (Y (k) = ¢ (1)

~ ~ 630]0
ar—1 _ a3-1 I
W)=y O ) =y O oo s dedsdr, 4.7)

fw,v,w)=fw,mw)+ f(u,v,n)+ f(a,m,n)
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+ f(a,v,w)— f(u,m,n) — f (a,m,w) — f(a,v,n)

1 u m n / / / i al_l
" T@nT (@) (@) f f f W () (1) () = o ()

63&
W (m) =y ()™ (W (n) — ¢ ()™ W{a(h s, tdtdsdr, (4.8)
W (/,S awl"

fw,v,w)=f(r,mt)+ f(u,v,c)+ f(k,s,1)
+ f(k,m,c)— f(k,m,w)— f(k,v,c)— f(u,m,c)

k m w
: ! / / _ a1—1
+F(al)F(az)F(a3) f f f Y (Y ()Y @) (k) = ¢ (r)

630
@ 0m =0 O o0~y O =S5, natasar, (4.9)
W ¢,S (9¢,r

fw,v,w) = f(k,v,w)+ f(k,b,n)+ f (u,v,n)
+ f(u,b,t) — f(k,v,n) — f(k,b,w)— f (u,b,n)

k v n
1 ! / / a—1
)T (@) (@) f bf f Y (Y ()Y @) (Y (k) =y (1)

83af
8¢t“(9¢s“(9¢r“

(W ) =g ()™ (@ () =g ()™ (r, s, Ndtdsdr (4.10)

and

fw,v,w) = f(k,m,n)+ fk,v,w)+ f(u,m,w)
+ f(u,v,n) — f(k,m,w)— f(k,v,n) — f (u,m,n)

k m n
! ! ! / a1—1
" [ ()T ()T (a3) fff‘ﬁ W (DY (@) (W (k) =y (1)

3
W (m) = ()" (@ (n) =y ()" W(n s, dtdsdr. (4.11)
Adding the above identities we have
fu,v,w)—A(f (u,v,w)) = lB(aS—Qf(u, v, W)), (4.12)
8 \Oywrd,v*ou®
for (u,v,w) € [a, k] X [b,m] X [c, n].
Similarly we have
1 &g
gw,v,w)—A(g(u,v,w)) = §B (W(u, v, w)), (4.13)

for (u,v,w) € [a, k] X [b,m] X [c, n].
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Now multiplying (4.12) and (4.13) by g(u,v,w) and f(u,v,w) respectively, adding them and
Integrating over [a, k] X [b, m] X [c, n] we have

k m n
1
fff[f(u,v,W)g(u,v,W)—E[g(u,v,W)A(f(u,v,W))
a b c

g (w,v,w)A(f (u,v,w))]] dwdvdu

k m n
1 (()Mf
=T b b B " A A - b b
16 fff[g (u Y W) (8¢,Waad,vaal/,l/la (u Y W))
a b ¢

63ag
Bl m———————— . 4.14
+f (u,v,w) ( a¢waawvda¢ua(”’ 12 W))] (4.14)

From the properties of modulus we have

et

awwaawvaawua

(u,v, w))‘

k m n
< ffflﬁ' (Y ()Y @O W &) =y ()M @ (m) =y ()™
a b c

03& f

az—1
X W (n) =y () —0¢t"8¢s(’8¢,r" (r, s, 1) dtdsdr
< W (k) -y @) W (m) -y b)) () -y @) Dy f].. . (4.15)
03(1g
|B (%W“aw"“awua (.. W))‘

k m n
< fff@ﬁ' (Y ()Y @O W &) =y ()T @ (m) =y ()™
a b c

X (W (n) — y ()™ L( 1) drdsd
w " w 0¢t"6¢s"8¢r" S sar
< W (k) =y @)™ W (m) -y b)) () -y (@) Dy gl|... (4.16)

Now by substituting the values from equation (4.15) and (4.16) in (4.14) we get the required
inequality (4.3).

83(1 f 83(1 g .
Theorem 4.2 Let f, g, e and Dy By Oy be as in Theorem 4.1. Then

k m n
fff[f(u,v,W)g(u,v,W)—[A(f(u,v,W))g(u,v,W)

a b ¢

A(g(u,v,w)) f(u,v,w) —A(f (u,v,w))A (g (u,v,w)) dwdvdu
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< a (W (0) = g (@)™ G (m) = (B (b (n) — ()P
1“De" £l 1D ll.. » (4.17)

for (r, s,t) € [a, k] X [b,m] X [c,n] and A, B are as given in (4.1), (4.2).

Proof. Multiplying left hand and right hand side of equation (4.12) and (4.13) we have

f v, w) g (u,v,w) = [f (u,v,w) A (g (u,v,w))
+ g(u, v, WA (f (u,v,w)) — A (f (u,v,w)) A (g (u,v, w))]

1 a3af a3ag
SR __ ,V, Bl ,V, . 4.18
64 (G,ﬂw"@,ﬁv"&pu” (u Y W)) (8¢W"8¢,v”8¢,u" (u Y W)) ( )

Integrating over [a, k] X [b, m] X [c, n] and from the properties of modulus we have

f Lf (u,v,w) g(u,v,w) = [f (u,v,w) A(g (u,v,w))

+g (u, v, W) A (f (u,v,w)) —A(f (u,v,w)) A (g (u, v, w))]]|dwdvdu

f f f 63"f (u,v,w)
- 64 aww"@wvaawu“ T

B ( 630 f

— (u,v, dwdvdu. 4.19
FREpEr (u,v w))' wdvdu (4.19)

Using (4.15) and (4.16) in (4.19) we get the required inequality (4.17).

Remark: If we put different values for y/(x) as x, Inx, x”then it reduces to various types of fractional
Cebysev inequalities such as Riemann Liouville fractional, Hadmard Fractional and Erdelyi-Kober
fractional inequalities respectively.

5. Conclusions

In this paper, we studied Cebysev like inequalities. We proved some new ¢ Caputo fractional
Cebysev type inequalities involving functions of two and three variables.
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