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INTRODUCTION OF NT™-DIMENSIONAL IMPRECISE NUMBERS

5.1. Introduction

N™ dimensional imprecise number is the study of effect of the objects, which is possible
to discuss by taking n" co-ordinate axis. To get more effective solution of any physical
problem, we need the solution of whole dimension of the body.

Here, concept of two and three-dimensional imprecise number is extended into N™
dimensional imprecise numbers so that we can study the effect of impreciseness on the
whole body. Identification of effect of the impreciseness characters in the specific
dimension will help to solve many difficult practical problems. For examples, if a signal
is set up for the safety purposes, its successful is depend on what percentage is visible
from all the corner is the example of N dimensional imprecise number. And how much
percentage is not visible is the complement of N dimensional imprecise numbers.

We introduce the definition of intersection and union of the N'" dimensional imprecise
numbers with the help of maximum and minimum operators. Using these definitions all
the properties of classical set occurred under the intersection and union operations are

proposed for n"-dimensional imprecise numbers.
5.2. N Dimensional Imprecise Numbers

N™ dimensional imprecise numbers is expressible in n" co-ordinate geometry system
comprising of n" number of different faces. Here, imprecise number is defined in the
n"-dimensional co-ordinate system in such a way that full membership along the Xi-
axis, the Xz -axis ....... Xn axes respectively is considered as a membership value one.
5.2.1. Definition: The N dimensional imprecise number

Ny, %y 5, = [(@xys ey oo oees @y )i (Boeys By v o0 By )i (Vs Vi v voe voe wvvr Vg ) )-oo(5.1)
is divided into sub intervals with a partial element is presence in both the intervals.
Where all the points in this interval are elements of Cartesian product X; X X, X ... X
X, of n"setsand X, X5,........ X, are individually imprecise numbers.

5.2.2. Definition: An element of partial presence of the N"-dimensional imprecise

numbers,
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Ny . x,...x, = [(axl,axz ...... ,axn); (Bxl,ﬁxz .....,an); (yxl,yxz ....,yxn)] is
described by the present level indicator function p(xq, x5, ... ... , X,,) Which is counted
from the reference function, r(xq, x5, ... ... , X,) such that present level indicator for any
(X1, X2, v e , Xn), (axl,axz ...... ,axn) < (%1, X2, e e ,Xp) < (yxl,yxz ....,yxn)

IS (p(x1, X2, v oo , X)) — 1(X1, X5, een oo , Xn).
Where, (0,0, .....,0) < r(xy, x5, v ... X)) < p(xq, x5, X)) < (1,1, ... .00,1).

5.2.3. Definition: Indicator function of N -dimensional imprecise number

Ny x,...x, = [(axl,aXZ ...... ,axn); (ﬁxl,ﬁ’XZ .....,ﬁxn); (yxl,yxz ....,yxn)] is

represented and defined by
PNy x,... Xn(xl,xz, ...... , Xn)
p1X1X2 _______ 3, (01 X2, e, Xn); (try Qyrover ) < (1, %5 oo, %) < (Brys By Bry)
= p2X1X2 _______ Xn(x1:x2: . xn) (ﬁxli ﬁxz an) =< (x1,x2, . xn) = (yxl' yxz ----'Vxn)
0; otherwise
................................... (5.2)
Such that plxle.wxn(axl,axz ...... axn) p? XeXgoo Xn(yxl,yxz '""Vxn) =

(0;0; e ;O) and p1X1X2___._"Xn(,Bx11 ,sz :an) p X1X5 Xn(ﬁxl’ ﬁxz e -:ﬁxn)-

Where pt, Xn(axl,ax2 ...... ,ay ) is non-decreasing function over the interval

........

[(ay, ax, - - vy ), (Beys By voe o ,Bx,)] and ,ulexz 2, (01 X2, e ,X,) IS non-

increasing over the interval [(By,, Bx, - s Bx, )» (Bxy» B, - - Bx,, )] respectively. Then,

pt XXy xn(“xl'“xz ...... axn) p? XiXyoo Xn(yxl,yxz ,yxn) = (0,0, .....,0)

and p'y Xn(ﬁxl,/sz s Bry) = P2 XXy Xn(ﬁxl,/_?xz e Br) = (L1, 1)
...................... (5.3)

Case Il: N™ -dimensional subnormal imprecise number if

p1X1X2 _______ X (G S—— ,ay ) = p? XXy Xn(yxl,yxz et e s Vi) = (0,0, .....,0)

and pty Xn(ﬁx1,3x2 s Bry) = P? XiXpo Xn(ﬁxl,ﬂxz e Bry) = (L1, 1)
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PNy %y Xn(xl,xz, ...... ,X) < 1for —oo < (xq, %5, ... ... ,Xp) < 00

Thus the n-dimensional imprecise numbers is characterized by

1 2
Where, Xy Xn(x1'x2' ...... ,Xp) and p XuX, Xn(xl’xz’ ...... ,X,) are called

membership function and the reference function of the indicator function

................................ (5.6)
is called the membership value of the indicator function.
Where p*, , Xn(xl,xz, ...... ) Xp) (axl, Ay oonne , axn)
and p?, oy (X1, X, ey X)) = (Bxyr B, e e B, ) Tespectively.

If the membership value is equal to 1, then the imprecise number is called the n

dimensional normal imprecise number otherwise subnormal.
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5.2.5. Definition: Intersection and union of N"-dimensional imprecise numbers is
defined as follows.

Xy X Xy X X Xy )

Then, intersection and the union of imprecise numbers of N"-dimensional is defined by

....................... (5.7)
A (pX1X2 ....... X, (X1, X2, oo 'xn)) U B (lexz.......xn(xpxz' ------ 'xn))
meax (plxlxz _______ xn(xl'XZ' ...... ,xn),/o3X1X2 ....... Xn(xl,xz, ...... ,xn)), L
= LmiTL <p2X1X2 ....... X, (X1, %5, cen on ) xn),p4X1X2 ....... X, (X1, X2, cun oe , xn)> :J
(X1, X5, cer ou ,Xp) € Xy X Xy X X X,
........................ (5.8)

5.3. Properties of N"'-dimensional Imprecise Numbers

Based on classical set theory properties under the operations of intersection and union
we can obtain the n'" dimensional imprecise numbers.

5.3.1. Property(Universal Laws)

() A (lexz.......xn (X1, X2, wor oo ’xn)) n A¢ (lex2 X (X1, X2 e oo ) xn))
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Where, A€ (Px1x2 _______ x, (X1, X2, won e ,xn)),(z)(pxlx2 x, (X1, X2, v e ,xn)) and

imprecise numbers respectively.

Proof:

€ X, X X, X ...xXn}
= {(plxl(xl),plxz (x,) .....,plxn(xn)), ((0,00....0)):x; €X;1<i<nEe N}

= {(Plxi(xi))»(o): xi€EX;1<i<ne N}

= {(1,1,1, e ,1), (plexz.......Xn(xl'x2’ ...,xn)> . (xl,xZ, ...... ,xn) € Xl X XZ X .. X XTL }
— {(1,1,1, 1), (plxl(xl),plxz(xz) .....,plxn(xn)> x, €EX;1<i<ne N}

= {(1)’ (plx-(xi)) 1X; € Xi; 1<i<neN },
Where, 0 < plxi(xi) <1;i=1,23.......nare individually imprecise numbers for

the respective dimension.

_ {(min (p* 4, (0, 1)) (Max 07 )Yk e xs1<i<ne N}
= {(plxl (x1), py, (x2) ... ..,plxn(xn)) ) (pIX1 (x1), pty (x2) ... ..,plxn(xn)>}
Its membership value is, (plx1 (x1) — p1X1 (x1)> X (plx1 (x;) — p1X1 (x1)> X e X

(ple(xl) - Plxl (x1)) =0.
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So the intersection of N™-dimensional imprecise number and its complement is a null
set.

={(1)(0):x; €X;1<i<né€EN}
={(1,1....,1)(0,0.....,0)}

Its membership value is, (1—0) X (1 —0) X .......x (1 —0) = 1.

So, union of N"-dimensional imprecise number and its complement is the universal set.

Remaining properties are discussed at the below.

5.3.2. Property (Commutative laws)

(i) A (pX1X2 ....... X, (X15 X2, e oo ) xn)) NnB (lexz ....... X, (X15 X2, o een 'xn))

These properties are obvious true.

5.3.3. Property (Distributive Laws)

_ {(plxlXZ_,_,_..Xn(xl’ X2y ven vnn ,xn))’ <p2X1X2 ....... Xn(xl' Xy var ans ,xn)>}
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:{(p3X1Xz ....... 3 FL X2 e e 'xn))'(p4xlxz ....... K (X1 X2 o ,xn)>}

:(xl,xz, ...... ,xn) € X1 X XZ X ... X Xn

be three N dimensional imprecise numbers. Then,

(1) A (lexz.......xn(xpxz: ------ 'xn)) N (B (lexz ....... X, (X15 X2, e een 'xn)) U

(i) A (lexz.......xn(xpxz: ------ 'xn)) U (B (lexz ....... X, (X1, X2, won e 'xn)) n

_ {(P3X1("1)'P3X2 ) ... __,p3Xn(xn)) ,(00,..,0):x € X;1<i<neN)
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Where, 0 < Plxi(xi) < szi(xi) < p3Xi(xl-) <1;i=123.......n are individually

imprecise numbers for the respective dimension. Now,

() A (pX1X2 ....... X, (X1) X2, e »xn)) n (B (lex2 ....... X, (X1) X2, e ees rxn)) U

— ((plxi)' (0)) N ((max (pzxi(xi),p3xi(xi)>> , (min(0,0))) i=12,..,n
= (%) @) ((0%,) (®);i=12,...,n
((min (pzxi(xi),p3xi(xi))>, (max(0,0))) ;i=1.2,..,n

= (0" ) (©);=12,...,n

= <(min (plXi (%), pzxi (xl-))> ) (max(0,0)))

U <<min (plxi(xl-),p3xi(xi))>,(max(O,O)));L' =12,..,n
= (0" ) @)U (') (0);=12,...m
= ((max (plxi(xi)'plxl'(xi)>> , (min(0,0))) ;i=12,...,n

= ((plxi)l (O)) ;=1,2,...,n
Hence Proved

Similarly, proof of the property 5.4.3. (ii) can be done.

5.3.4. Property(ldempotence Laws)

() A (pX1X2 ....... X, (X15 X2, e o ) xn)) nA (lex2 ....... X, (X1) X2, e s ) xn))
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_ {(Plxlxz....---xn(xl’xz’ ...... ,xn)) ) (p2X1X2 ....... Xn(xl,xz, ...... 'xn)>}.

(g, X0, e e ,Xn) EX; XX, X XX

5.3.5. Property (ldentity Laws)

() A (leXz ....... X (X1, X2 on e ) xn)) no (lexz X (X1, X2, wev oo ) xn))

Where, X (leXz ....... X, (X1, X, wov e ,xn)) is the universal set and

The property is obviously true.

5.3.6. Property (Associatively Laws)

_ {(plexz_,_,_..Xn(xl’ X9y eer aen ,xn)) , (p2X1X2 ....... Xn(xl'xz’ ...... ,xn)>}’

D (g, Xg, e e ,Xn) EX; XX, X XX,
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5 6
_ {(p XiKyoty K1 X2y e e ,xn)> , (p KoKy oKy K1 X2 ene ,xn))} be three nf
D (1, Xgy e e ,Xn) E X XX, X X X,

oo
N
R
>
-
S
by
&
~
=
=
=
v
=
S
—

- {(ple(xl),pzxz(xz) .....,pzxn(xn)),(0,0, w0)ix €EX1<i < n}

_ {<P3X1("1)'P3x2 x,) .. __,p3Xn(xn)) ,(00,..,0): % € X;1 < i <n}
Where, 0 < p', (x;) <p?, (x) <p?, (x) <1;i=123.......n are individually

imprecise numbers for the respective dimension. Now,

= ((plxi)’ (0)) U ((max (pzxi(xi)'psm(xi)))' (min(0,0)));i =12,..,n
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= ((plxi)' (O)) U ((P3Xi)» (0)) i=1,2,..,n
= ((max (plXi(xi),p3Xi(xi)>>,(min(O,O)));i =12,...n

= (0% (©);=12,...,n

= <(max (plxi(xi),pzxi(xi)», (min(0,0))) U ((p3Xi), (0)) ji=1,2,..,n
= (%) @) U (%), (©))5= 12, ..,
= ((max (pzxi(xi)'p3xz(xi))>’ (min(0,0))) ;i=12,...,n

= () @)= 12,..,m
Hence Proved

Similarly, proof of the property 5.4.6. (ii) can be done.

5.3.7. Property (De-Morgan’s Laws)
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= {(ple(xl),pzxz(xz) .....,pzxn(xn)>,(0,0, L0 EX1<i < n}
Where, 0 < p', (x;) <p®, (x)) <1;i=123.......n are individually imprecise

numbers for the respective dimension. Then,
Then,

— {(1,1,1, e, 1), (ple(xl),pzxz(xz) .....,pZXn(xn)>: X EXpl1<i< n}

Now,

c
= ((max (plxi(xi)'pzxi(xi))> , (min(0,0))) ;i=12,...,n

= (((pZXi), (O)))C; 1,2,..,n
= (1, (0%)); 1.2, .m

- <(min(1,1))» (max (plxi(xi).pZXi(xi)>>> i=12,..,n
=(.6%)i= 12
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Hence Proved

c
— ((min (plxi(xi),pzxi(xi)>>, (max(0,0))) i=12,..,n

- (((Plxi)’ (o)))c; 1,2,..,n
= (W, (0%))i 1.2 .om

= <(max(1,1)), <min (plxi(xi),pzxi(xi)»);i =12,..,n

= ((1), (plxi)) ;=1,2,...,n

Hence proved

5.4. Conclusions

The solution of the complex problem is depending on the study of the whole dimension
of the body. So the effect of impreciseness of those type objects is suggested to study
along with all the axes. Identification of the common and whole effeteness in the system
is one of the very important for the study. So, intersection and union of N""-dimensional
numbers are defined with the help of maximum and minimum operators. The existence
of impreciseness of the Nth-dimensional object is studied in various sections of this
chapter for different properties of the classical set.

80
<<<<<<A STUDY ON THE APPLICATIONS OF IMPRECISE NUMBERS>>>>>>




