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Abstract

In this paper, a generalization of the concept of measure is made using binary oprations. With this
generalization, we extend the measure domain to [0, o0) x 2%, In the future, the properties of this new concept

will be examined.
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1. Introduction

When we study of measure theory, we understand this formal theory is using in Lebesgue and Integral
operation. In the following, the sigma algebra structure is proper to implement. As we know, when we talk

about measure, we mean the function such as; 9: 2% - R® Which has the following properties:

9(@) =0

ﬁ(OAi>=Zﬁ(Ai) ANA =0i+]
i=0

i=0

The meaning of R? is the non -negative real numbers. The triple (X, S,9) is which X is an nonempty set and S

is ring of Subset of X, that’s a measure of S sigma algebra. It is called measure space.

* Corresponding author.
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In this article, we have generalized the measure range from 2% to R® x 2%. The main principle, which used in
this purpose, are binary operations. For this purpose, we define function w:R® x 2¥ - R®, which

simultaneously satisfies the following two conditions:

1. [.l(X,UAi>=Z‘U.(X,Ai) AlﬂAJ=(D l$]
i=0 i=0

2. n(x,A) ® u(y,B) Su(xEBy,AUB)

Such that in second condition @,H are binary operations. The easiest way to satisfy the function in the first

condition is u: R® x 2% — RO, defines as follow :

u(x, A) = f(x)9(A4)

Such that 9: S —» R is a measure and f: R® —» R is a function. The function that satisfies the first condition is
called the dependable value pre-measure. In addition, when binary operations defined as the sum , this
measure is called dependable value measure. This dependable value pre-measure which satisfy in condition 2
is named dependable value measure under binary operations (&,H).In the following, we will examine the
conditions which dependable value pre-measure is turned to the dependable value measure. Finally, we
recognize some properties of this type of measures. It seems that we can define a numerous advantages for the
generalization of the measure theory of 2% to R® x 2%, One uses of this type of measure are in a nonlinear

analysis.

Definition1.u: R? x 2¥ — RO is dependable value pre-measure, If p is a function that we define as follows:

u(x,L_JOAi>=;u(x,Ai) ANA =0 i%] N

The easiest way to make a pre-measure is that function u: R® x 2% — R define as follows:

u(x, A) = f(x)9(A)

Such that 9: 2% — R? is measure and f:R® —» R is function. In all of this paper, it’s assumed that the

function p: R® x 2% — R is make in this way.

dependable value pre-measure u: R x 2%¥ — RO that is called a dependable value measure under binary

operations (®,H), If i is function as follows:

k) @u,B) <u(xBy.al JB) an
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Such that ®,H: R® x R® — ROare binary oprations.

If binary operations FH and @ are simple sum, this function is called dependable value measure. In other
words, each dependable value measure is a function, such as p: R x 2% — R which satisfies to the following

properties:

p(x,UAl>=Zp(x,Al) ALﬂAJ=(D l-_pt]
0 i=0

i=
p(x,A)+ply,B)<p (x +y,A U B)

Example 1: let’s assume that binary relationsfFH,&®: R® x R® — RO, define as follows:
a ® b = min{a, b}

a B b = max{a, b}

In addition, ¥ on measure space can define as(X, S,9). In this case, the function p;: R® x 2% - R® which is

define as follows and it’s a measure under binary operations (&®),H).

uq(x,A) = x.9(4)

Example 2: let’s assume that binary relationsfFH,&®: R® x R® - RO, define as follows:
a®b=5a+7b

aBb=6a+7b+a?

In addition, ¥ on measure space can define as(X, S,9). In this case, the function is u,: R® x 2¥ - R? which is

define as follows and it’s a measure under binary operations(,H).
H2(x,A) = x.9(4)
Example 3: The function p;: R® x 2¥ — ROis a dependable value measure.

x=00rd=0

(0
pa(x, 4) = {oo Otherwise

Theorem1.If 9 is a measure on space (X, S,9). In addition, ifg: R® - R% is a function it satisfies on this

condition:

9@ Q@ ¢(b) < p(a B b) Q)
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And a binary operation ®: R° x R® — R should be like for any a, b € R°, so we have as follow :

max{a,b}<a@®b<a+b €))

Moreover, a binary operation A: R® x R® — R should be like for any ¢, d, e, f, g € R° with f > g condition,

5o we have as follow:
cA(d + e) = (cAd) + (che) 2
fAe > ghe 3
Also, if we define a function like this p: R® x 2% — R as follow :
u(x, A) = ¢(x)A9(A) (4)
Then, u: R® x 2% - R is a dependable value measure under binary operations (®,H).

Proof.The proof that function u: R® x 2¥ — RO is dependable value pre-measure, it is easily obtained by using
(2) and (4). In order to proof that function is dependable value measure under binary operations (®,H), it is

easy to write down the properties of (*) and (1) and (3):

u(x, A) @ u(y,B) < u(x, A) + u(y, B)

= [p()A@(A] + [p(¥)AI(B)]

< [max{p(x),  (MIA@ (A)] + [max{p(x), p(»)}A@ (B)]

< [p(®) ® pMIABA) + [9(x) ® 9(N]AB(B))

= [p(x) @ ¢(M]A(I(A) + 9(B)) = [p(x) ® ¢(3)]A9(A U B)
<o(xHyYAUB)=upuxHy AUB)

Corollary.If 9 is a measure on space (X,S,9), also ¢:R® - R is a function such that satisfies on the

condition
p(a) + o) <¢pla+b) (%)
In addition, if we define a function like this p: R® x 2% — RO, as follow:

p(x,4) = ¢(x).9(4)
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Then p:R? x 2% - RO is dependable value measure.
In order to understand the theorem (1) and Corollary, we can give the following example.

Example 4: let’s assume that 9:2% —» R® is a measure on (X,S,9) space. In this case, p;:R® x 2% —

R?, p,:R? x 2% - R® which define below, are dependable value measures.

4

x
ps(x,A) = 25 9(4)

n

pa(x,A) = Z axt.9(4) a;=20,x>0

i=1

4
x2+45 "

Solution. Suppose that ¢ (x) =
In order to measure of p;: R x 2%¥ — R?, we must notice that we can write like this :

px+y)—ox)—e@) =

CES N S A
(x+y)2+5 x24+5 y2+5

2x%y3+10x5y+4xty*+25xy2 +2x3y5 +40x3y3 +100x3y+25x2y* +150x2y2 +10xy>+100xy3
x4y 4 +5x4+2x3y3+10x3y+x2y4+15x2y2+50x2+10xy3+50xy+5y%+50y2+125

It is clear that non-negative of the above fraction, according to positive value of x,y . So, this function ¢(x) =
x4
x2+5

satisfies on this condition (**).1t is easy to solve, according to the inequality.

is satisfies on this condition (**). In order to p,: R® x 2¥ — R° measure, the proof of p(x) = ¥, a;x’ is

ax"+ay*<a(x+y)" neN & x,y€e RO

Lemma 2.Let’s assume that p: R® x 2% — R? be a dependable value measure under binary operations(®,H).

In addition, suppose for binary operations H,®:R% x R® - R?;
we have:

a@®b=a

aBb=a+b

Moreover if x,y are non-negative numbers which have y < x relation;show that

u(y, 4) < pu(x,A)
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Proof.Due to the feature of 11, which means dependable value measure under binary operations (®,H), we can

write as follows :

1@, A) @ ulx —y,A) < u(y B (x — y),4) = pu(x, 4)
Now, we have as follow:

1y, A) @ u(x —y,4) = u(y, 4)

Therefore, we get desired results

Corollary.Let’s think there is y < x relation between two non-negative numbers x,y. In this case, the

following relationship is established in each dependable value measure p: R® x 2X¥ — R?.

p(y,A) < p(x,A)

Example 5: Let’s suppose that 9,0: R® x 2% — R? are dependable value measures. In this case, p: R® x 2% —

RO is dependable value measure which defined by the following criteria.
p(x,A) = x29(x,A) + x30(x, A)

The research of first feature is very easy. In order to consider of the feature of II for x2 9(x, A), we have to

write as follow:

x29(x,A) +y*9(¥,B) < (x? + y*)(9(x, A) + 9(y,B)) <
(x?+y?)(9(x+y,AUB)) <

(x+¥)?(9(x+y,AUB))

Due to the same operation in this phrase x36(x, A), we can conclude as follow
p(x,A) + u(y,B) < p(x +y,AU B)

In two above operations (®,HH) are consider as an addition. However, if they wasn’t an addition, it was so
hard to solve. In below theorem, we are looking for functions, which is multiplied by their dependable value
measure, the multiplication again become a dependable value measure function under binary operations.

Theorem 3.Let’s assume that 8: R® x 2% — R is dependable value measure under binary operations (®,H) .

In addition, we have for non-negative function f: R® — R® and binary operations (®,H) :

fORFf) <fxBY) )
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(ab) @ (cd) < (a®@ )b ®d) (6)
then function u: R® x 2% — RO is dependable value measure under binary operations(®,H).
ulx, 4) = f(x)0(x,4)

Proof.The consideration of dependable value pre-measure function p: R® x 2% — R? is so simple. Now, by

using the features (5) and (6), we can write:
1, A) @ uy,B) = f(x)8(x,A) & f(MO(y,B) <

[f) @ fFWIE(x,A) 6, B <[f(xBNIOCxBy AuB)] =uxBy AU B)

As we can see in the above theorem, we can apply the conditions, which are possible to maintain the binary
operations. Certainly, the condition isn't always like that. However, in order to change the condition, the binary

operations are also changed. The following theorem has this kind of conditions.

Theorem 4.Let’s 6,9:R% x 2X — RO are dependable value measures under binary operations respectively
(®,H), (®,H);such that both measures are made as follows:

0(x,A) = f()p(4) @)
I(x,4) = g()w(4) ®)

and functions f, g: R% - R? have (**) feature and ¢, w:2¥ — R® were two measures. In addition, binary

operations (U,MN) is defines as follow:
aub=(@®b)+(a®b) (9
anb=(a@b)+ (aEHD) (10)
Then u: R x 2% - RO is defines as follow, It’s a dependable value measure under the binary operation(u,mn).
p(x,A) = (0(x,4)) + (9(x, A))

Proof.The consideration of function u: R® x 2X —» R is so simple. Now, we are going to prove the second

feature. According to the hypothesis of the problem:
0(x,A)Q 6(y,B) <6(xHy AUB)
9(x,4) ®9(y,B) <9(x,Hy,AUB)

As a result, we can write down the following conditions:
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[0(x,4A) ® 8(y,B)]+[9(x,A) ®I(y,B)| < [6(x By, AUB)] + [9(x,Hy, AU B)|

According to the inequality and the features of (7) and (8) and (9) and (10) and due to the function f, g has (**)

feature, so we can write as follow:

plx, AU u(y,B) = [0(x, ) ® 6(y,B)] +[9(x,A) ® 9(y, B)]
<[0(xByAUuB)]+[9(xHy AuB)| =

[fxBy)eAUB)] +[g(a Bl b)w(d U B)] <

[FBY) +f(xBy)eAUB)] +[(glaBb) +g(aBb))wA v B)]
<[f(@mb)+@@b))p@uB)|+[g((@Bb) +(afb))w@uB) =
O(xnNy,AUB)+9(xnNy,AUB) =u(xny,AUB)

Notice.Let’s think p(x,A) = x2m(A) is a dependable value measure . In this case, we can put f(x) = */x

function instead of x. As a summary, the resulting function is no dependable value measure.
p(B%,A) = Xx.m(4)
That’s why it can prove easily that the following relation is established according to the defined function.

p(f(x),A) +p(f(1),A) =2 p(f (x + y, A))

Therefore, as we can see in the example, by selecting a function we can change the direction of the inequality. In
the following, we are looking for the conditions, which can choose the functions that don't change by placing

them in dependable value measure of inequality.

Theorem 5.Let’s imagine 8: R® x 2% — R is dependable value measure under binary operations (&,H). Also,

if we have non-negative function f: R® —» R? and binary
operations A,M such that:

anb<a®b

O(f(x) B f(¥), 4) < 6(f (xAy), A)

Then function p:R° x 2%¥ —» R which define as follow is also dependable value measure under binary

operations (1,A).
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u(x, A) = 6(f (x), A)

Proof.It is sufficient to prove /1 features.

ulx, A)nu,B) < ulx,A) Q u(y,B) =0(f(x),A) ® (f(y),B) <

6(f(x) B f(),AUB) < 6(f(xAy),AU B) = u(xAy, AU B)

Corollary. Let’s think p: R® x 2¥ — R is dependable value measure. In addition, the negative function
@:R% x 2% - RO satisfies in this (**)condition. In this case, the function w:R® x 2¥ — R? can define as

follow, which is a dependable value measure.

w(x,A) = p(p(x),A)

For example, from dependable value measure of : R® x 2%¥ — R®, we can make following dependable value

measure :
e d) = 6 x%8+61x7"+4x3 +5 4
pL% )= x+1 ’
88 77 3
We can easily recognize that function ¢(x) = % can satisfy (**)condition. Therefore, we can

conclude that the function p: R® x 2%¥ — RO is dependable value measure.

Theorem6.suppose 8: R® x 2X¥ — R? be a dependable value measure under binary operations (®,H) and

also functions f, g: R® — R can satisfy the condition
0(f(x),4) = 6(g(x),A) (11
In addition, due to the binary operations (®,H), we have the following relations:
@-b)Q@-d)<@®c)-b®d) (12)

0 (), ) ® (6(f(),B)) + (B(g(x B y),AUB)
< (O(f(xBY),AUB) +(6(g(x),4) ® 8(9(»),B)) (13)

In this case, function p: R® x 2%¥ — R can define as follow which is a dependable value measure under binary
operations (Q,H) .

u(x, A) = 6(f(x), A) — 0(g(x), 4)

Proof.According to feature (11), we conclude as follow:
ulx, 4) = 0(f(x),4) —0(g(x),A) = 0
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Now to continue, we prove the first feature.

1w(x,AUB) = 0(f(x),AUB) — 0(g(x),AUB) =

6(f(x),A) + 6(f(x),B) — 6(g(x),A) —6(g(x),B) =

(6(f(), 4) = 6(g(x), D)) + (B(f (), B) — 6(g(x), B) =

u(x, A) + u(x, B)

Now to prove the second feature, due to the inequalities (12) and (13), we have as follow:
u(x, A) ® uy, B) = (8(f(x),4) — 0(g(x),4)) ® (6(f(»), B) - 6(g(»),B)) <
(O(f(x),4) ® (6(f(1),B)) — (6(9(x),4) ® 6(g(y),B)) <
O(f(xHy),AuB) - (0(g(xHy),AUB) =p(x By AUB)

Notice.A sufficient condition for the inequality (13) is that functions f, g: R® - R? has the binary operations
relations(®,H):

OF, A (6(f(1),B)) < (0(f(x By),AUB) (14
(6(g(x), ) ®6(g(»),B)) = (6(g(x B y),AUB) (15)

Theorem7.Let’s 0:R? x 2%¥ — R is a dependable value measure under binary operations (®,H) and also
functions f, g: R® — R? satisfy on (11) and (12) and (14) and (15) conditions .Then function pu: R® x 2¥ — R?

can define as a dependable value measure under binary operations(®,H).
”(X'A) = Q(f(x),A) - H(Q(x)rA)

Example6.Let’s think that 8: R® x 2%¥ — R? is a dependable value measure under binary operations (&®,H)

which define by following criterion.

0(x,A) =x.V(A)

In addition, above binary operation should define as follow:
xQ@y=y

xHy=x+y

In this case, u: R® x 2% — R® which define as criterion is a dependable value measure under binary operations
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(®.H).

ulx,A) = 0(x +x%,A) —6(x,4)

Notice.In the previous theorem, both conditions are compulsory.

For example, you can consider the previous exampleu,: R® x 2X¥ — R, which defined by below criterion:
u;(x,A) = 6(x,A) — 8(2x + 5x2,4)

According to the defined criterion, it’s clear that we have negative number for x which is a result of u, (x, A).

Theorem8.Let’s think 6;: R® x 2X - R%(1 < i < n) is a dependable value measures under binary operations

(®,H) and these relations define as follow:
0i(x, A) = fi(x)V(4)
In addition, we have this about binary operations(®,H) :

(ab) ® (cd) < (a® )(b @ d) (16)

a®b<tar Q bn (17)

In this case function u: R® x 2%¥ — R® can define as follow which is a dependable value measure under binary
operations (®,H).

wen) =[] vocm

Proof.The consideration of this feature(I), due to the above relations are too easy.

uravn) =[ [ Vawaum =] | Vi@V@us =

I Trenoavey =[] Vieavaus) -

1—[1 GO V() +V(B)] = H; VEGVA) + H’; G VE) =

(E[Mx))('/m))" - (L_l[fi(x)) vy =[_vrev@+[ | Viev®
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[T, o+ T v -

ux,A) + u(x, B)

According to this feature (1) about (16) and (17), we can write as follow:

e @uom = [ Vaede] | Vaom <

H?zl(vei(X,A) ® 'i/@l-(y, B)) < Hil(vei(x’A) ® 6,(y,B) <

1_[ VO (xHy, AUB)=u(x By, AUB)
i=1

Lemmag.Let’s think this function 9:R° x 2X - R? is a dependable value pre-measure and also we have as

follow:
9(x,A) +9(y,A) <I9(x Hy, A4)
a®b<a+b (18)
In this case, 9: R® x 2% - R is a dependable value measure under binary operation(®,H).
Proof.Let’s think this way:
9(x, A) +9(y,A) < I9(x Hy,A)
9(x,B) +9(y,B) <I9(xHy,B)
In order to addition of this relation, we can conclude as follow:
9(x,A) +9(y,B) <9(xHy AUB)

Now, other operations are sole by (18) relation. Now, let's talk about a theorem which gives us an impressive

test for examining the dependable value pre-measure

Theorem10.Let’s assume functions 0,9, u:R® x 2X - R® and also suppose 9:R®x2X¥ > R® is a

dependable value pre-measure , Such that for each x € R%, A € X have relation:
0(x,A) <9(x,A) < u(x,A) < o

In addition, we have as follow:
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plx, A Qu(y,A) <6(xHy A

In addition, there should be binary operation @ for (18) relations. Then 9: R* x 2¥ — R* is a dependable value

measure under binary operations(®,H).

Proof.It’s clear that due to the assumptions and Lemma 10 to prove this relation 9(x,4) ® 9(x,B) <

9(x H y, A U B), it’s sufficient to prove that the following relation is established.
9(x,A) +9(x,A) < I9(x H y,A4)
In order to do this p(x, A4), q(x, A) we have to define as follow;

ulx,A) +06(x, A)

p(x,A) = >

_ ‘U(X,A) - Q(X,A)

q(x,A) 5

It’s clear that we can write as follow:

0(x,A) = p(x,A) — q(x,A)

n(x,A) =p(x,A) +q(x, A)

Therefore, we have as follow:

p(x,A) —q(x,A) < 9(x,A) < p(x,A) + q(x, A)

So, we have as follow;

p(x By A)—q(xHBy A <3(xHyA)

—q»,A4) —p(»,A4) —q(x,A) —p(x,A) < =9y, 4) - 9(x, 4)
As a result, by addition of both unequal sides, we have as follow:
p(x By, A~ (p(,A) +p(,4) - [qx By, A) + (q(x, A + 9, 4)] <
YxHYy A) - [B»,4) +9(x, A4)]

Therefore,for prove 9(x Hy,A4) = [9(y,A) + 9(x, A)]in above Inequality, there is sufficient condition to

prove that:

0<p(xByA) - (ptA)+p»4) - [ax By A+ (q(x,4) + q(y,4))]
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In order by replace the values , and streamline the relation, we can easily conclude as follow.

ulx,A) +u(y,A) <6(xHy,A)

For example, if 7: R® x 2¥ — R is a dependable value measure. Such that relation x > 1 is stable in order to

u: RO x 2% - RO, It can define as follow:

fl).t(x? —x,A) + g(x).7(x?,A)

ux 4) = 76 + 900

Where f, g:R® > R® and for every x € R® f(x) + g(x) # 0.
The proof that function p is dependable value pre-measure, it is easily.

According to the theorem 5, it’s clear that 7(x? — x, A) has this relationx > 1 is a dependable value measure. In

addition, according to the lemma 2 and criteria p: R® x 2% — R, we have as follow;
t(x? — x,4) < u(x, 4) < 1(x?,4)
On the other hand, fromx, y > 1, we can easily conclude that 2xy > x + y. So, we have as follow;

t(x%,A) +1(¥%,A4) < t(x%,A) + t(y3,A) +tQ2xy —x —y,A) < t(x?2 + y2 + 2xy — x — y),4)
=1((x +y)* = (x +¥),4)

Therefore, due to the proven theorem, we conclude that u: R x 2¥ — R is dependable value measure.

Theorem11.Suppose that function u: R® x 2%¥ — R? is a dependable value pre-measure and also we have this

relation x < y as follow:

u(x, A) < u(y, 4)

In this case, u: R% x 2¥ — R is dependable value measure.

proof.

n(xy, A) + u(xz, B) < p(x; + x3,4) + p(x; + x5, B) = u(x; + x,,AU B)

Theorem 12.Let’s think that the function 9: R® x 2¥ — Ris a dependable value pre-measure and u: R® x 2% —

R? is dependable value measure and we have this function f: R® x R® x 2% x 2% — R as follow:

u(ly,B) <9(y,B) < u(x+y,AUB) —f(x,y,A,B) <

In this case, 9 is a dependable value measure.
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Proof.It’s clear that we can as follow:

uly,B) <9(,B) Su(x+y,AUB) Sﬁ(x+y,AUB)

As a result, 9: R® x 2%¥ —» R° has One-sided feature and due to the previous theorem, we have a dependable

value measure.
Example7.Let’s think about the pre-measure 9: R® x 2% — R that can satisfy for any
arbitrary numbers x, y € R? and any sets A, B € X of condition as follow:

9(x+y,AUB)

TN

Such that f: R? x R? x 2% x 2% - R%nd

AB) =2 [ A . . ..
{f(x, v,4,B) = ifx#0,4%0 is turning to 9: R x 2¥ — R® which is dependable value measure.

f(x,y,A,B) =1 otherwise
Solution.Suppose that x # 0, A # @ hence we can use the condition of the problem, we can write as follow:

Id(x +y,AUB)

<
9(y,B) < >

Due to x, y, and desired numbers and sets A, B, we have as follow:

9(x,A) +9(y,B) < 19(x+y,AUB)

In the following, we examine the feature of the dependable value measure, which can help us to accurately get

the dependable value measure.

If A = @ then we have as follow:
9(y,B) <9(x +vy,B)
Theorem11 completes the answer.

Definition2.The dependable value measure of u: R® x 2¥ - R?, we call it has a simple form; If we have for

every x € R% A € X as follow:

u(x, A) = f(x).V(4)

Such that f: R® — R can satisfy this condition (*), and also measure of V(A) is under (X, S, V).
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Theorem13.Assume that , u: R® x 2% —» R be a dependable value measure such that has a simple form. Also,
suppose given deals u(y, A), u(x,B) for constant number x € R?, constant set A € X, any numbers y € R°
and any sets such as B € X and Also u(x,A) = 0.Then for any arbitrary numbers such as z € R°, and any

arbitrary sets € < X u(z, C) is calculable.

Proof.Let’s think we have as follow:

u(x,A) = f(x).V(4)

In this case, we can conclude from this relation:

Pay attention that u(x, A) # 0 Therefore , we can calculate this u(z, C) as follow:

u(z, C) xulx,A)  (f(2).V(C) x (f(x).V(A)) (f(2).V(A)) x (f(x).V(C)
u(x, A) B u(x, A) B u(x, A)
_u(z,A) x ux,C)
 u(xA)

u(z,C) =

This simple theorem has important results. Some of them are referred to below.
Theorem 14.Suppose that we have below relation for some B, C < X and
x,y,z € RO:

{u(y, C)>ulx,B)>0
u(z,B) > u(y,D) >0

Then we have as follow:
u(z,C) > u(x,D) >0
Proof.According to this u(x, D), u(z, C) # 0, we can use above theorem as follow:

_ 1y, 0) x u(z, B)
u(y,B) = BT T

_ k(D) x u(x,B)
u(y,B) = G D)

Therefore, we have as follow:

u(y, 0) N u(z,B) _ u(z,€)
u(x,B)  u(y,D) pu(x,D)

This relation and hypothesis of theorem yield result.
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Theorem15.Let’s think u: R x 2% — RO is dependable value pre-measure. If for each numbers a, b, x,y € R°?

and for each sets like 4, B € X there exist z, t € R? and C, D C X, so we have as follow:

ap(z,A) X u(x,C) + bu(y, D) x u(t,B) < abu(x +y,AUB)

Also, the additional of u(z, C), u(t,D) be positive numbers. Then u:R° x 2% - RO is a dependable value

measure.
Proof.According to the assumptions, we can write as follow:

u(z,A) X u(x,C)  u(y,D) x u(t, B)
w(z,C) u(t, D)

<ul(x+y,AUB)

Now, due to the theorem 13, we can write as follow:
p(x,A) +u(y,B) < u(x +y,AUB)
Pay attention that assumptions are for A, B € X andx,y € R?, so this proof is over

Theorem16.Let’s p:R? x 2X¥ - R? is dependable value pre-measure and also if for every numbers

a,b,x,y € R andsets 4, B € X,there exist a number t € R® and set € S X,such that :
au(x,A) + bu(y,B) < u(x+y,C) x u(t,AUB)

Then u: R® x 2% —» R is dependable value measure.

Proof. According to the assumptions, we can write as follow:

a=b=u(tC)

Now, other operations by theorem 13 is simple.
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