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Abstract

In this paper we define interval valued fuzzy relation equation and solution operators. Also, we find the
maximal solution of interval valued fuzzy relation equation with respect to unknowns R and Q. Examples are
given to illustrate its effectiveness.
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l. INTRODUCTION

A fuzzy matrix is a matrix over a fuzzy algebra and the algebraic operations on fuzzy matrices are
max-min operations, which are different from that of the standard operations on real and complex matrices.
Thomason has introduced the concept of fuzzy matrices [17]. After that a lot of works have been done on fuzzy
matrices and its variants [10, 13, 14]. It is well known that the membership valued completely depends on the
decision makers, its habit, mentality etc. So, sometimes it happens that the membership valued cannot be
measured as a point but, it can be measured appropriately as an interval. The elements of Fuzzy matrix are the
subintervals of the unit interval [0,1], then the fuzzy matrix is known as interval valued fuzzy matrix (IVFM).
The concept of IVFMS as a generalization of fuzzy matrix was introduced and developed by shyamal and pal
[16], by extending the max-min operations on fuzzy algebra F=[0,1], for elements a, b € F determined as

a+b = maxia, b }and a.b= minia,b }and the standard order > of real numbers over F. A study on fuzzy
relational equation was introduced by sanchez [15] and later developed by many researchers. A new algorithm is
proposed to solve the fuzzy relation equation P o Q = R with max-min composition and max-product
composition [5]. In [9], consistency of the interval valued fuzzy relational equations and the complete set of
solutions of XA = b where A is an interval valued fuzzy matrix and b is an interval valued vector is determined
and equivalent condition for the existence of maximum solution is obtained. In [11] modified algorithm is
proposed to solve the interval valued fuzzy relational equation as a generalization of that of fuzzy relational
equations. In section 2, we present the basic definitions and example required results on interval valued fuzzy
relational equation. In section 3, we introduce interval valued fuzzy relation equations and solution operators. In
section 4, we discuss the methods of finding the maximal solution of interval valued fuzzy relational equation
with respect to unknowns R and Q.

I1. PRELIMINARIES

1) Fuzzy Relation: Let X and Y be two non empty sets. A fuzzy relation R between X and Y is a fuzzy subset
of X x Y where X xY —[0,1]

2) Interval Valued Fuzzy Relation: Let X and Y be two non empty interval valued fuzzy sets. An interval
valued fuzzy relation R between X and Y is defined as an interval valued fuzzy subset of X xY associated with

an interval-valued membership function s, (x,y) = [,uR (X, y), 'uRu (x, y)]for all (x, y) in X x Y where the
L
values of z (X, y) and He (X, y) denote the left and right end points of 245 (X, Y) with
L
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3) Interval valued Inverse fuzzy Relation : A fuzzy relation R c Y x X is called the inverse of the interval
valued fuzzy relation R — X xY which is defined as R (y,X)=R(X,y) VXe Xand VY€ Y forall
pairs (Y, X) €Y x X and #os (9 X) = g1 (X, y) where ,uRz[,uRL, ,uRU] M- is the membership function of
R™. R'is also defined as R* = R' and

RYHY'=R.

A. Interval Valued Fuzzy Relation Composition Rules

1) Max-Min composition: Consider two interval valued fuzzy relations R;and R,

R (xy)cXxYand R, (y,2)c Y xZ
The max-min composition of R; and R; is given as follows:

R, OR,= {(x, 2), max (min (g (V) # (3, z»}
(R RuTO [Rye, Ry T= (%, 2), max (min {4z, (%), e, ). Lite,, (Y, 2). e, (3, DI

2) Example of Max-Min Composition: Consider X = {Xl, xz,xs}, Y = {yl, Y, yS} and z:{zl,zz}
Let R € XxYandR, < YxZbe two interval valued fuzzy relations
Y, Y, Y,
x|[2,31  [4.8 [6.9]
Ri= x |[7,.91 [2.4] [3.6]|and
X.|[5 .71 [6,.8] [.6,.1]

Z 2

v, [15.81 [0, .4]
Ro= y,|[3, 5] [6,.8]

Y, _[7, 9] [.2,.5]
Now we compute R; o R, by using max-min composition

Heor, (% 2,) = max{ min [[23} [.5, .8] J min[ [ 4, .8}, [.3, .5] ] min[ [ 6, .9},[ 7, .9}}} - [.6, .9}

R max{mm([.z.g],[.s, o] b [ 2.4][ 25] e [ 2.0] ,[.7,.9]}} [5.4]
o O 2 _max{mm[[.s,.q,[.s,.s] o [ .8] [ .5] e [ 0.4] 7.9 ]} [ 6]

g, 0% 22>:max{min [[.z,.s][o,_q ],min[[ _4,_8][.G,BH,mm[[_e,_g][.z,_s] J}:[A,_s}
Lo, (X5, 2,) = max{min ([.7,.9],[0,.4]),min([.6,.8],[.6,.8]),min([6,.1],[.2, .5])}=[.6, .8]

b Uy12,) = max {mm [[_7, s)[o 4} min [[ 2 _4},[_6,_8}] ,min“.s,.e],[.z,.sﬂ} [ 28]
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By using the max-min composition we have the following result.

4 2

x | [.6,.9] [.4,.8]
T=Ri0o R:= x,|[5, .8] [.2,.5]
x,|[6,.91 [6,.8]

I11. INTERVAL VALUED FUZZY RELATION EQUATION and SOLUTION OPERATORS

1) Interval Valued Fuzzy Relation Equation: Let R = {r”} = [Fijl_, riju} and
mxn mxn

Q= [qjk} = [qjkl_, qjku} be two interval valued Fuzzy matrix, then interval valued Fuzzy Relation
mxn

Equations (IVFRE) have the form
T= RoQ 1)
where R, Q and T are the interval valued Fuzzy relations and o is the max-min composition.

2) Inverse Interval Valued Fuzzy Relation Equation:
Consider IVFRE of the form T= RoQ, the inverse interval valued Fuzzy relation is defined as

T= (R OQF
As (R oQ}1 =QoRthen inverse interval valued fuzzy relationis T*=Q oR™* 2)

3) Example of Interval Valued Fuzzy Relation Equations:

Let X = {xl, xz},Y :{yl, Y, yg} and z={z,z,}

Consider two interval valued fuzzy relations R < X xY andT < Xx Z with membership degrees 1, (x, y)
and . (X Z) respectively.

We have to compute a interval valued fuzzy relation Q by using the IVFRE of the form T = R0 Q.

Taking R on both sides we have R T =0Q ,then Q = R T where R Y x X is the inverse relation
R X xY with 4, (¥, X) =4 (X Y)

2 2

X|[3.6] [4.7]

Let =
X103 [7,.9]
g LA 27 159
%371 [5.7 [0, .8]
X1 )(2
Y, | [1.4] [.3,.7]
R!=

y,|[2.71  [5.7]
y,|[5.91 [0, 8]

where R e Y x X
Now we compute Q by using the operation 0
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Here s v, 2)= max {(min G, 5. 90,11 (5. 2]

4 2

. Y, [[1.4]  [3,.7]
Therefore Q=R 0T = y,[12.6]  [5.71]" QeYxZ
y,|[.3..6]1 [4.8]

A. «a- Operator

Let A=[aij } mxnand B:[bu} be two interval valued fuzzy matrix, then o operator is defined as
mxn

00 o]
b t o] < ot ]
{bijL, biju:| if [aijL, aiju} >[bile biju:|

It is also called Sanchez Operator.

1) Remark: If {aijL} a [bm} =1and {aiju } a {biju } = bijU
then |:aijL’ bijL:l @ |:aijU’ biju:l = |:bijU ' 1}

[25 [ .9]] . dB:T'S' 9 [6 7]

2) Example of a- Operator: LetA= then Ao B =

[L 1] [.7,1
L1 [2.5]
3)Properties of o - Operator:

|:bijL‘ biju} =0, {aiju aiju:l a {bijL‘ biju:|
o |f then will be given as
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b eyt

Aa 0=

o.o] if [am, 8 } > {bm, biju}

o |f

[l ] b

and B:[bij}mxn = {bm, biju} then
AaB=00]a {bm, biju} ~[11]
e If A= l:aij}mxn = I:aijL’ aiju} = [ .0 ]and B = [bijjl = l:bijL’ biju} = [, 1] then

A A P R

o IfA= [aij} - [aijL’ aiju} = hl] and B = [bu} - |:bijL’ biju} then
mxn mxn
AaB= h 1] a [bijL’ biju:| = [bijL’ biju:|

e o - Operator is not commutative

|:aijL’ aiju:| a [bijL’ bijUi| 4 |:bijL’ bijUi| o |:aijL‘ aiju:|

Let A= [2.5] 6.9 and
[3,.4] [7,8]
B = [5.9] [6 .7]
[3 6] [2 .5]
AuBe L1y [.71 @
(L1 [.2 5]
2, ]
BaA= [25 1 (5)
1.1 [1,1]

From equation (4) & 5) Aa B# B a A
Therefore o - Operator is not commutative.

e o - Operator is not associative

R A X R

Let A = [2.6] [4.7] =14 BT j4c= [3,.7] [4.8]
[.5, .7] [.3,.8] [.5, .6] [.6,.8] [.2, .6] [7, 9]
Consider Aa(BaC) = (261 14.7] o S - (6)
[5.71 [38] [[21 [L1] (21 [1]
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Consider (AaB)arC {['1"4] [-3'-1]]a [3..7] [-4'-81} {[1,1] [.8,1]] @

61 [L1 [2 6 [7,9 [2, 6 [7..9]
From equation (6) & (7) Aa(BaC)#(AaB)aC .

B. p Operator

U]

AyB= EL 1] it [aijL, &ju J:[biju biju]
b.o] ooy |

yv- Operator is also known as equality operator.

Let A = [aij}mxn and g — [b.} be two Interval valued Fuzzy matrix, then y operator is defined as
mxn

1) Remark :If [am} , [bﬂL} _ 1 and {aiju} y [biju} - 0 then [aijL, bijL} ¥ [aiju : biju} - [O, 1 ]

2,5 .6,.9 5, . .6,.
2) Example of y- Operator: Let A = (2.5 169 and B = L>.9 1671 then AyB =
[3 4] [7..8] [3.6] [2 .5]
[0,0]  [0,1]
[0,  [0,0]

3) Properties of y- Operator:
e y- Operator holds the commutative property

e y- Operator does not holds the associative property.

C. o-Operator

Let A = [a”}m - and B = [b”} be two Interval valued Fuzzy matrix, then ¢ operator is defined as
mxn

oo )R

~ [O* O] if|:aijL’ aiju:l < |:bijL’ biju:|
|:bijL' biju:| if|:aijL’ aiju:| = |:bijL’ biju}

1) Remark:If {am} a{bm} =b, and [aiju} o [biju} = 0, then |:aijL’ bi,-L} o |:aijU’ biju:| _ [o, bi,-LJ

2) Properties of o- Operator:

e & - Operator does not holds the commutative property
e - Operator does not satisfies the associative property

D. &- Operator
Let 5 _ [a } and g _ [b ] be two Interval valued Fuzzy matrix, then & operator is defined
ij |mxn ij
mxn

as
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1) Remark: If [aiju} € |:biju:| -0 and [am} € [bijL:l = bijL,then [aijl_, biju}o{bm, biju} = [O, bijL}

2) Properties of & - Operator:
e ¢ - Operator does not hold the commutative property

e ¢&- Operator does not hold the associative property.
E. Composition of a - Operator

Consider two interval valued fuzzy relations R € Xx Y and Q <Y xZ . Relationship between these

two interval valued fuzzy relations when using o composition is defined as R Q < X xZ with
membership function is defined as

He oo (x, z) = nygx {ﬂR(x, y) a yQ(y, z)} VxeX, yeY and zeZ

1) Example of & Composition: Let X = {xl, X, Xs}’ Y = {yl, Y, y3}andz = {zl, Z,, zs}

Consider two interval valued fuzzy relations R < X xY and Q < Y x Z which are given below respectively.
We are to compute T < X x Z using o composition.

Y, Y, Y3
x|[[1.41 136 [2 5]
R=x|[2.71 [4.71 [3 8
x,|[0.3 [2.2 [6 9]

Z1 Z2 23

y,[[3.71 [2.8 [6.7]
Q= vy,[[24 [3.7] [5.8]

y,|[4.71 [5.6 [2.9]
T(x, z):R(x, y) @Q[y, z) VxeX,yeY and zeZ

L4 e (28] |37 [28  [6.7]
T [X' Z) =R (X’ y) @Q (y, Z): (271 4.7 (3.8 %024 [37 [5.8]
0.3 [2.4 6.9 |[4.7 [56 [2.9]

s 8) = il [a 4] [o 7). Lo 6] o [z 4] 2 5] o [0 7]}
=min {[1, 1], [ 2, .4], [, 1]} = [_2, _4]

RN P M | S M | R
= min{[l, 1}[1, 1],[1, 1]} = [l 1]
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x |[2,4] [+ 1] [ 1]
Therefore T (x,2) = 124 3 1] [2.1]

X,|[4.7] [5.6 [2.49]

F. Composition of - Operator
Consider two interval valued fuzzy relations R =X xY and Q =Y x Z . Relationship between these

two interval valued fuzzy relations when using y composition is defined as
R y Q < X x Z with the membership function is defined as

Hy VQ(x,z)z Tan{#R(X' y)y ,uQ(y,z)} Vxe X,yeY and zeZ
1) Example of » Composition: Let ={le Xz}’ v - {yl, v, yg} and :{le Zz}

Consider two interval valued fuzzy relationsR = X x Yand Q <Y x Z are given below respectively.
We are to compute T < X x Z using y composition.

Y Y Yy

oo x{[.z, 5 [3.6 [6 .8]]

%|[4.71 [5.9 [23]

2 Z
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[t 15 8
y,|[6,.71  [2 .4]
y,|[6.9] [1.5]

[2.5] [3.6] [6 .8

[4.71 [5.9 [2.3]
[6,.91 [1.5]

o S ulfasl (3 AL g [s s o] oo
p fie)-oul[2l s 2 [ s 2]

by [t ol ] [a ) sl Lo ] 2 [as] b
u fz)=mn ([ a7)s (5.9} [ 8][4} [2 5] [+5]} <[00

[6.71 [2.4]

3,71 [5 .8]
RyQ= { ] Y

Zl Z2
RyQ= %|0 [0
X,|[0,0]  [0,0]

Let us point out some other properties of a-operator as follows:
e min(a, (@@ b)) =min(a,b)<b

aoab>b

aamax (b,c)za@b

a@ min(a,b)>b

a@max(b,c)>a@c

1IV. MAXIMUM SOLUTION of INTERVAL VALUED FUZZY RELATION EQUATION
In this section we discuss the methods of finding the maximal solution of interval valued fuzzy relation
equation (IVFRE) with respect to unknowns R and Q. The methods for finding the maximal Q and maximal R
respectively for IVFRE of the form R 0 Q=T. Here V denotes the maximal solution.

A. Determination of Maximal Q
For determination of maximal Q, we discuss some results.

1) Theorem: |If R and Q are two interval valued Fuzzy relations and Rc X xY and Q cY xz , then

Qc=r*@(RoQ):

where R :{RL, RU} = {rijL, riju}

Q :[QL, QU} = [qm, qiju}

O = max-min composition and
@ = composition made by a-operator.
Proof:

LetA =R'@ [RoQ|cYxZ

—|:RL1 @ (RLoQLj, R @ [RU 0Q, )} =Y xZ

Consider Hp (y, z) = Ql'xn {'uRLl (y, x) A Mg oq (x, z)}
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S P P |
—min e, (<)@ [Tev{min[#m (. €} asg (e, Z)}H

= min {1, e v) e i, o, ) e, (2, mae i, (0, e, (5. 23|

o s 09 i, o) s )

We know that a o (min (a, b)) > b
“/\(y’ zj ZyQL (y, z) VyeYand zeZ

Hence <R @ (RLO QL) similarly g < r* @ (Ru 0Q, ) Therefore g c R* @ (R o Q).
2) Example: Let x — {Xr X, Xa}’ Y = {yl, Y, ys} and z — {zl, z,, .23}

Y, Y, Y,
x[[2.31 [4.5 [5 6]

x.|[1L.51 [3.71 L[4 .6]
x,|[4 6] [5.9] [6 8]

Given R=

X % *3

y,[[3.5] [6.71 [3 .6]
Q= y,|[-2, 4] [.3, .4] [.6, .71
Y,|[7..91 5 .8] [.9, 1

[5.6] [5.6] [5,.6]

ROQ= 11461 [4.6 [4.7]

[6,8] [5.8] [6,.8]
[2,.31 [L.5] [4 .6] [5.61 [5.6] [5.6]
RI@RoQ=|[4 5] [3.71 [5.9] @ |[4.6] [4.6] [4.7]
[5,.6] [4 .6] [6,.8] [6,.8] [5.8] [6,.8]

min( Ly g [ ) min( Ly g [ ) min( Ly g [ j
- min([l,l] [6,1] [.8,1]) min([l,l] [6,1] [.8,1]) min([l,l] Ly [81] j
min( Ly 0y [ ) min( Ly [ [.5,1]] min( Ly [ [1,1]]

[1,1] [1,1] [1,1]
=|[.6, 1] [.6, 1] [.8, 1]
[1,1] [.5,1] [1,1]
ThereforeQ c R* @ (RoQ).
3) Theorem: If R and Q be two interval valued fuzzy relations R € X xY and Q € Y X Z | then

Ro (RI@T) cT
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where R = [RL, RJ} = [rijL, riju}

Q= [QL, QUJ :[qm, qiju}

O = max-min composition
@= composition made by a-operator.

4) Theorem: If R and Q be a two interval valued fuzzy relations Rc X xy and Q cY xZ, then

R < (Q @ (RoQFI1
where R = [RL, RU} = [rijL, riju}

Q= [QL, QUJ =[qijL, qiju}

O = max-min composition , @ = composition made by a-operator.
5) Theorem: If Q and T be the two interval valued fuzzy relations Q c Y xzand T < X xZ then

(Q @T’ljiloQ =T
where  Q = l:QL’ Qu} =|:qijL' qiju:l

T - [t“'L' t”UJ

0 = max-min composition, @ = composition made by o.-operator.
6) Theorem:

Letgr = [Ru %} cx xyand T = |:TL’ Tu} c X x z be the two interval valued fuzzy relations, the set of fuzzy
relations Q = [QL, QU} e Y xZ such that [RL, Ru} 0 [QL, QU} c [TL, Tu} contains a greatest element

rROR @]
7) Theorem:

Letg_ [Ru RU] cx xyand T = [TL, T, | < X x Z be the two interval valued fuzzy relations,

sfoal-{[e]ovznnlofea] funs

and [Rj, Rﬂ @ [TL' Tu} cs [QL' Qu] then [Rllv Fﬂ @ {Tu Tu} is the greatest element in ¢ [Qu Qu}
Proof:

Let S[QL, QU}

*

_%Interval valued Fuzzy [QL, QU} e(Y x Zj {RL, RU} O|:QL, QU} c {TL,TU}}and S |:RL‘ RU:| * Q

*

Let[QQ}cs[[RuRu})r[R 8]0 o ot
] o [n)efoe]|<[v o]
wonmfo.q] < [0 [r.n o[
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then it shows that

o0 < R ot

By theorem 4.1.5 we have
-1 -t
Ferfelnn)es o)

Then it shows that |:R|:l’ Rdl] @ [TL,TUJ ESHQU QUU

then{R[l, Ral} @ [TL, TU} will be the greatest element in S [[QL, QUU .

*

Hence[Ril, Ral} @ [TL, TU} be the greatest element in ¢ [[QL’ Q“U ,

v \% -1 -1
Therefore [QL,QU} = [RL R} } @ [TL,TU}
which is the maximum relation [QL, QU} satisfying the equation |:RL’ Ru} ) [QL, QU} = |:TL’ Tu}
8) Necessary condition for existence of QV .

The necessary condition for the existence of Q" = [Qf, QS } satisfying the interval valued fuzzy relation

equation (1) is

“Ir ,T}(X' ZJ<T&X“[R ,R}(X' v)  vxexadzez O

9) Example of determining the maximal Q" .

Consider X :{xl, X, xs}, Y :{yl, Yy ya} and Z = {zl, Z,, 23}_
Suppose [RL, Ru}g X xY and |:TL,TU:|Q X xZ are two interval valued fuzzy relations given below
respectively.
Y Y Y3
x|[6,.8] [3.4 [7..9]
x,|[2,.31 [7..1 [4 .6]
x.|[5.71 [8.9] [.3 .6]

4 Z %

x [[4, 5] [3.4] [4.5]
and  T= 416,71 [3.6] L[5 .7]
x.|[6.71 [3.6] [5 7]

Q"'=R'@T

16,81 [2.3 [5.7]
~l13.4 [7.4 [8.9|@ [[6.7 [3.6] [5.7]

[7,91 [4 6] [3 .6] [6,.71 [3.6] [5.7]
[min([4.5 LY 1Y) min([3.4] 1LY [3.6]) wmin([4.5 L] [LY)
min ({11 [6.7] [6.7]) min([L] [3.6] [3.6]) min([LY [5.7] [5.7] )
| min([4.5] LY [LO) min([3.4] [31 [L) min([4.5] L1 [LY)

[4,5] [3.4] [4.5]
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[4.5] [3.4 [4.45

6,71 [3.6] [5.7]

[45 [3.4 [4475
[QZ‘ Qﬂ satisfies IVFRE (1)

e 1o
8 34 119 (48 (34 (49
ROQ"=10g 111 148 %67 138 157
[5.711 [8.9 [3.6] [.4,.5] [.3,.4] [.4,.5]

[4.5 [3.4] [4 5]

= 16,71 [34] [5.7]

[6,.71 [3.6 [5.7]

]

=T.
10) Example of determining the maximal Q" .

Consider x :{xl, X, xs}, Y ={y1, yz}and Z ={zl, 22}
Suppose |:RL’ Ru} c XxYand [TL,TU} c X xz are two interval valued fuzzy relations given below

respectively.
we are to compute [QLV QJ} when

N Y,
x[[2. 41 16 8]
R= x,|[3.8  [7.1]
x,|[5.9] [2.3]
4 Z
x 16,71 [3.4]
T= X,|[6,.71  [3 5]
x,[[5.6] [2 5]
6,1 2,5
Noworo |60 128
6,71 [3 4]

Q" also satisfies the IVFRE.i.e., RoQ =T

B. Determination of maximal R
For determination of maximal R, we discuss some results
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1) Theorem: Let g — |:QL’ Qu} cyxzand T = [TL, Tu} < X x Z be the two interval valued fuzzy relations, then
the set of interval valued fuzzy relations [Ru R, } e X xY such that [Ru %} o [Qu Qu} - [TL' Tu:l contains a

([eva]en )

2) Theorem: LetQ — [Q o J ey xzandT-= [TL,TU] c XxZ be the two interval valued fuzzy relations,
[ (V] -

greatest element

S ( |:RL’ R, U be the set of interval valued fuzzy relations [R, , R Je X xY

such that [RL’ RU } 0 |:Q|_' Quj| = |:T|_' TU } s [RL, &]{Interval valued fuzzy [RL, RU} eXxY

if and only if [[QL, QU} . [TL’l,TU’l}]ile 5([RL’ R\JU and it is the greatest element in g [|:RL’ R“U

Proof:
Let S [[RLRJU {Interval valued fuzzy [RL, &J]e X xY

*

and g URL, RUH =0
Let [r 7, | = S([RL, RUD*; %8, ]o[o. oul} 7]
e (o, o fren] o)) | < lealefun]

By known lemma, we have

o= fevale (o] ofeal)|
[on]=(fova]e [ron]’)

Now from theorem B . 1) we have

([ecadenw]’ ) < s([rnn])
Then it shows that [[QL' Qu:l o [TL, - ],1 ]—16 s([RL, . ] ),,
then [[QL‘ Qu} @ |:T|_'TU]_1 ]1 will be the greatest element in ¢ [[RL, RUU So

el faalefun]|

is the maximum relation for[RL, RU} satisfying the equation [RL, RU} 0 [QL, QU} = [TL, TU}

el

-1

then it shows that

3) Necessary condition for Existence of RY -

The necessary condition for the existence of RY = [RLV, Rﬂ satisfying the IVFRE (1) is

y[T . }(x z) Sn;g{Xﬂ[Q o }(y z) Vxe XandzeZ
L' ~u

L' 'u

4) Example of Determining the maximal R -
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Consider x :{xl, X,, Xs}’ Y = {yl, Yy ys} and 7 :{21, 2, Zs}

Suppose QY xZ and T < X x Z are two interval valued fuzzy relations given below respectively.

4 Z Z3

y,|[6.8]  [3.4] [8.9]
Q= ylten (2.3 [34
y,[2.41  [3.71 [6,.7]

4 Z, Z

x |14 61 [3.6 [5 6
and  T=lt6.8] [3.7 [6.7]
x|[25] (3.7 [47]

Note: First we check the necessary condition for the existence of [RLV, Rlﬂ using theorem B. 3).

Here given Q and T satisfies the equation

Now we compute

CRACERAR

[6.8 [3.4] [8.9] [4, .61 [6.8 [2.5]
=81 [2.3 [34] @ |L[3 6] [.3,.7] [3,.7]
[2.4 [3.71 [6.7] [5 .61 [6.71 [4.7]

min([.ave] iy [.5,.6]) min([l,l] Ly [.e,.7]) min([.z,.s] iy [.4,.7])
- min([.4,.6] Ly [u]) min[[.e,.s] Ly [1,1]] min([.Z,.S] Ly [1,1])
mn( @0 [64 [s.6) min(0g @0 pg) o omin(py o 0y [4q)
[4, 6] [6.71 [2.5]
-|14 6] [6.8 [2 5]
[.5, .6] [1 1] [4, 1]

] (fea] ofun]

x,|[4..6] [4,.6] L[5, .6]
=x,|[6,.7] [6..8] [L 1
x,[[2.5] [2 5] [4 1]
Note:
Here we check whether {RLV, Rﬂ satisfies the IVFRE i.e., [RL, RU} 0 [QL, Q, } = [TL, TU} or not
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RURS [0 [0,
[4.6] [4.6] [5,.6] [6,.8] [3.4] [8.9

-l16.71 168 g |°[[810 [2.3 [34]
[2.5] [2.5] [41] (2.4 [3.71 [6.7]

14,61 [3.6 [5.6]
=168 [3.7]1 L6 .7]
[2,5] [3.7 [4.7]

= _TL,TU}

£

Here [Rf, Rﬂ satisfies the IVFRE [RL, RU} 0 [QL. QU} = [TL, TU}

V. CONCLUSION
In this paper, definition of interval valued fuzzy relation equation and some solution operators are

introduced. Also we find the maximal solution of interval valued fuzzy relation equation using the composition
RoQ=T . Numerical examples are given to clarify the developed theory.
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