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I. INTRODUCTION

Real world decision making problems are often uncertain (or) vague in a number of ways. In
1965,Zadeh introduced the concept of fuzzy set theory to meet those problems. Fuzzy set theory
permits the gradual assessments of the membership of elements in a set which is described in the
interval [0,1]. The fuzziness can be represented by different ways. One of the most useful
representation is the membership function depending on the nature of the membership function the
fuzzy numbers can be classified in different forms, sucha as Triangular Fuzzy Numbers, Trapezoidal
Fuzzy Numbers (TrFNs), Interval Fuzzy Numbers etc. Fuzzy matrices play an important role in
scientific development. Fuzzy matrices were introduced by M.G.Thomason'® - Two new operators
and some properties of fuzzy matrices over these new operators are given in Shyamal. A. K. and Pal.
M ".Two new operations and some applications of fuzzy matrices are given in Shyamal. A. K. and
Pal. M "%?,

Trapezoidal fuzzy number’s (TrFENSs) are frequently used in application. It is well known that
the matrix formulation of a mathematical formula gives extra facility to study the problem. Due to
the presence of uncertainty in many mathematical formulations in different branches of science and
technology. To the best of our knowledge, no work is available on TrFMs, through a lot of work on
fuzzy matrices is available in literature. A brief review on fuzzy matrices is given below. Some
properties of Constant of trapezoidal fuzzy number matrices by N.Mohana and R.Mani*.Fuzzy
matrix has been proposed to represent fuzzy relation in a system based on fuzzy set theory
Overhinniko S.V ® . Kim'presented some important results on determinant of square fuzzy matrices.
He defined the determinant of a square fuzzy matrix and contributed with very research works Kim?
%, Fuzzy matrices were introduced for the first time by Thomason®® who discussed the convergence
of power of fuzzy matrix. A note on Adjoint of trapezoidal fuzzy number matrices by N.Mohana and
R.Mani® .

Firstly in section 2, we recall the definition of Trapezoidal fuzzy number and some new
operations on trapezoidal fuzzy numbers (TrENSs). In section 3, we have reviewed the definition of
trapezoidal fuzzy matrix (TrFM) and some new operations on Trapezoidal fuzzy matrices (TrFMs)
and examples. In section 4, we defined the a —cuts of Trapezoidal fuzzy matrix ( TrFM) and Using
these, some important properties proved. In section 5, conclusion is included.

Il. PRELIMINARIES

In this section, We recapitulate some underlying definitions and basic results of fuzzy

numbers.
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Definition 2.1 fuzzy set

A fuzzy set is characterized by a membership function mapping the element of a domain,
space or universe of discourse X to the unit interval [0,1]. A fuzzy set A in a universe of discourse X
is defined as the following set of pairs

A={(x.p A(X)) ; xeX}

Here u, : X — [0,1] is a mapping called the degree of membership function of the fuzzy set A and
1, (x) is called the membership value of xeX in the fuzzy set A. These membership grades are often
represented by real numbers ranging from [0,1].
Definition 2.2 Normal fuzzy set

A fuzzy set A of the universe of discourse X is called a normal fuzzy set implying that there

exists at least one xe X such that x, (x) =1.
Definition 2.3 Upper a —cut

For all X, « € [0,1] the upper a —cut of X is denoted as X(@ and is defined as

X(a)_{l, ifX=>a
0, ifX<a’

Definition 2.4 Lower a —cut
For all X, a € [0,1] the lower a —cut of X is denoted as X() and is defined as

g (X X za
(“)_{0, ifX<a’

Definition 2.5 Fuzzy number
A fuzzy set A defined on the set of real number R is said to be fuzzy number if its membership
function has the following characteristics
(i)A is normal (i) A is convex
(i) The support of A4 is closed and bounded then A is called fuzzy number.
Definition 2.6 Trapezoidal fuzzy number

A fuzzy number AT =(a,a,,a,,8,) Is said to be a trapezoidal fuzzy number if its
&,8,,85,8,

membership function is given by

(
0 ; X<a
-8 . a, <x<a,
< a-a
Mz (X) = 1 ;A SX<a,
\
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Fig 1: Trapezoidal Fuzzy Number

Example: 2.6.1
A™ =(2,4,68) isa trapezoidal fuzzy number.
Definition 2.7 Arithmetic operations on trapezoidal fuzzy numbers (TrFNs)

Let A™ = (a,,a,a,,a,) and B™ =(b,,b,,b,,b,) be trapezoidal fuzzy numbers (TrFNs) then

we defined,
1) AT ® B™ = (a1+by — ayby, a; + by, — ayby, az + by — azbs, ay + by — ash,)
(2) A B™ =(q, V by, a, V by, as V bs, a, V b,) where X v Y means max{x, y}.

i.e,X VY = max{x,y}.
x, ifx>y

(3) AT © B™L = (a, © by,a, © by, a3 © by, a, © b,) WhereXeYZ{O’ ifx<y’

(4) ATZL > ETZLifal = bl! a, = bz, as = b3,anda4 = b4.

(5) For all « € [0,1],
AT > q ifa; 2 a0, > a,a; > a,a, =>aand a =A™ ifa>a,a>a,a>a;a>a,.

Definition 2.8 Upper a —Cut trapezoidal fuzzy number
For a €[0,1], the upper a —cut of Trapezoidal Fuzzy Number A%l = (ay, a,, a3, a,) is

defined as A7%(® = (a{?,a{?,a’? a{?).
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Definition 2.9 Lower a —Cut trapezoidal fuzzy number
For a € [0,1], the lower a —cut of Trapezoidal Fuzzy Number A%t = (a,, a,, as, a,) is
defined as A7%5 = (a1(a), A2(a), B3(a): Aa(@))-
Example: 2.9.1
Consider the trapezoidal fuzzy number A™#" as follows:
AT?L = (0.6,0.4,0.5,0.2). By taking @ = 0.6, we get
{j)L = (0.6,0,0,0) and A™#L(®) = (1,0,0,0).
1. TRAPEZOIDAL FUZZY MATRICES (TrFMs)
In this section, we introduced the trapezoidal fuzzy matrix and the operations of the matrices
some examples provided using the operations.

Definition 3.1 Trapezoidal fuzzy matrix (TrFM )

A trapezoidal fuzzy matrix of order mxn is defined as A= (aTZL)mxn, where a;;=

(a”l, auz,aug,a,m) is the ij*" element of A.
Definition 3.2 Operations on Trapezoidal Fuzzy Matrices (TrFMs)
As for classical matrices. We define the following operations on trapezoidal fuzzy matrices.

Let A= (g™ )and B :(ajTZL) be two trapezoidal fuzzy matrices (TrFMs) of same order. Then, we
have the following

(1) A®B = (aTzL@szL .

(2) Av B = (al?" v b?).

(3)A© B = (a™ © b[*).

@A=Biff a7 >b/7vi=12,..,m,j=12.,n

Example 3.2.1:

Let A:[(1,2,3,4) (456,7) ]an ’

(6,7,89) (910,11,12)

5= [ (2468) (4,6810)

= 1(679.11) (3’5’7’9)]be two TrFMs.

Sol:
_[(1,234) (4567) (2,46,8) (4,6,8,10)
(1)A®B_[(6,7,8,9) (9,10,11,12)] [(6,7,9,11) (35,79
_[ (1,-2,—9,—20) (—8,—19,—34,—53)
~ |(-24,-35,-55,—79) (-15,—35 —59,—87)]
_1(1234) (4567) (2,468) (4,6,810)
(2)ACEB = [(6,7,8,9) (9,10,11,12)] © [(6,7,9,11) (35,7.9)
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_ [(—1, -2,-3,-4) (0,-1,-2,-3)
1 (00,-1,-2) (6,54,3)

(1.2,34) (456,7) ]V[(2’4’6’8) (4,6,8,10)
(6,7,89) (9,10,11,12) (6,7911) (3579

_[(2,4,6,8) (4,6,8,10)
~1(6,7911) (9,10,11,12))

IV.a —CUTS OF TRAPEZOIDAL FUZZY MATRIX (TrFM)

In this section, we introduce the @ —cuts in the fuzzy nature.

(3)AVB=[

Definition 4.1 Upper a —Cut of trapezoidal fuzzy number matrix

The upper a —cut of a Trapezoidal Fuzzy Number Matrix A = (diT]-ZL)mxn is defined as

A@ = (di,-ZL(“))

mxn

Definition 4.2 Lower a —Cut of trapezoidal fuzzy number matrix

The lower a —cut of a Trapezoidal Fuzzy Number Matrix A = (diT]-ZL is defined as
mxXn

Aw = (@l

Example: 4.2.1

mxn

Consider the trapezoidal fuzzy number matrix A as follows:

(05,01,04,03) (0.1,0.7,0.2,0.6)
(01,0305,0.2) (0.2,0.6,0.3,0.65)

Then by taking « = 0.5, we get

4 _[(0.5,0,0,0) (0,0.7,0,0.6)
@ ~1(0,0050) (0,06,0,065)

A(a) — [(1,0,0,0) (0,1,0,1)
~[(0,01,0) (0,101

o]

Theorem 4.1
For any two trapezoidal fuzzy number matrices A and B
(i) (A6 B)®P>A®gB®
(i) (AVB)@ =A@y p@®
(i) (AP B)*® >ADPHB@
Proof
Letd = (al# . Wwhere afft = (@1ij, @), azijy Agij) @nd
B = (b7 . Where b7 = (byij, baij bsij baij).

(i) Let RT: and M[*- be the ij*" elements of

A@ © B@ and (4 © B)@. RIZ = AT @ Fr@ and 1l = (417 © BIA)'.
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Case 1: A[/* 2 Bj* 2 a
Ay, Azij: A3ij, Aaij = baiji baiji baij, baij 2 @
alij = blij = aQ, azij = bZij = a,a3i]- = b3ij = a, a4ij = b4ij = Q.
Theref TfTzL — ( FTzL 5721 (@)
erefore, M[?- = (A]** © B
(a)
= (alij7a2ij7a3ij7a4ij) = (aﬁﬁ?,aé‘f},ag‘f},ai‘f}) =(1111)
and
5 — jTzL(a) 5TzL(a)
RIFF = A7 © B
— [ () () (@) () (@) (@) () (a)
= (a1?j © b1?j ’az?j © bz?j ' astfj © bs[ixj ' aﬁj © b4?j)
=(161161161161)=(0,0,0,0).
ie., MiT]-ZL > ﬁiT]-ZL.
Case 2: A[* > a > BJ*
A1ij, Azijy A3ijy Agij = A = byjj, baij, b3jj, baij
alij > a= blij,azij > a= bzl-j,a3ij >a= b3i]-,a4l-j > a= b4-ij'
L (7 NG
Then, M = (AL-T]-ZL © B*
(a)
= (alijyaZijya3ijya4ij) = (aﬁ‘j‘},aé‘f},ag‘f},ai‘f}) =(1111)
5 _ 7TzL(@) 5TzL(a)
and RIF —AUZ “ @Bijz “
— [ (@ () (@) () (@) () (@) (a)
= (a1?j © b1?j ,a;j © bz?j ' astfj © bs[ixj ' aﬁj © b4?j)
=(160160160160)=(1,1,1,1).
ie., MiTjZL = ﬁiT]-ZL.
Case 3: a > A]/" > B
A = Qq4j, Apij, Azijy Aaij = byjji bojji b3jji bayj
SLa = ali]- = bli]-,a = azl-]- = bzl-j,a = a3i]- = b3l-j,a = a4ij = b4ij-
_ - N
Here,  M[* = (A7** © BI*
(a)
= (@11, @zij, Asij, Aaij) = (aﬁﬁ?,aé‘f},ag‘f},ai‘f}) =(0,0,0,0)
5 — jTzL(a) R TzL(a)
And R —AUZ “ @Bijz “
— [ () () (@) () (@) (o) (@) (a)
= (a1?j © b1?j ’az?j © bz?j ' astfj © bs[ixj ' aﬁj © b4?j)
=(0©60060060060)=(0,0,0,0).

: \jTzL — pTzL
|.e., MU —_ RU
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~Inall the case, M{"* = R[]
(A’{"]zL ) E;:I;'ZL)(a) — A’szL(a) o Ei’l}zL(a)
2 (A6 B)® > A@ o @),
(i)  LetCT?- and DJ?- be the ij*" elements of A(®) v B(® and (A v B)(®.

. ATzL — jTzL(a) \, pTzL(a) NTzL _ ( 5TzL \, 5TzL) (@)
Case 1: A[/* > Bj™ > a
Ay, Azij: A3ij, Aaij = baiji baij, baij, baij 2 @
alij = blij = a, azl-]- = bZij = a,a3ij = b3ij = a, a4ij = b4-ij = a.

Therefore, D7 = (AT# v B @

(@)
= (awj.azpaziany) = (a8 a$0a$D.a)) = @11D)

A T = ATAH@ y BT

(@) (a) (@) () (a) (@) (a) (@)
= (alij V by y; V byt Az Vb ayii Vv b4ij)

=(1v1l1vilviivl) =(1,1,11).

H NTzL — FTzL
e, Djj* = (™ .

Case 2: A]"* > a = B™*
Ay, Apijy Azjy Aaij = A = byjj, byjj, bsjjy by
“Qyij 2 @ 2 byyj, Qg5 2 @ 2 by;j, Az 2 a2 by, Agij = @ = by
Th DIzl = (ATzL \y BTzL (@)

en, D{f* = (Af* v BIf")
_ @  _( (@) (@ () (a) —
- (alijyazijya3ijya4ij) - (alij,azl.j,a3ij,a4ij) - (1717171)

ATzL — 7TzL(a) ~TzL(a)
And  Cl7h = ATy Bf

= (a2 v b2, o) v b

(a) (@) () (a)
VD Ay 2ij’a3?ija a4?ija)

30) 4ij
=(1v0,1v0,1v0,1v0) =(1,1,1,1).
ie, DI = CT* .
Case 3: a = Aj > BI*
@ = 45, Apij, A3ij, Aaij = D1ij, Daij, baiji baij
S @ = ag4j = byjj @ = g5 = byjja = aggj = byij, @ = gy = bayj

Here, ﬁl.TjZL = (AZ‘JZL v Ez}ZL (a)

(a)
= (@11j, @zij, A31), Asij) = (aﬁ‘f‘},ag‘f},ag‘f},ai‘f}) =(0,0,0,0)
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A . #TzL ~TzL
And ¢l = AT7M@ y Bl
—( () () (a) (o) (a) () (a) (a)
= ({9 v b, a$) v b5, ol v b, ) v b))
=(0Vv0,0v0,0v0,0v0) =(0,0,0,0).
ie, DIt = Cl* .
~In all the case, ﬁiTjZL =i
( AiszL v giszL (@ _ AiszL(a) v giszL(a)
~ (AVB)® =A@y p@®),
(iii)  Let ST and T/ be the ij™ elements of A @ B(®) and (4 @ B)®
- ST = AT @ FTA@ ang Tl = (AT7 @ BIA) .
Case 1: A[/* > Bj™ > a
S Qqijy Qi) A3ijy Qaij = baiji baij bsij baij = a

alij = blij = a, azl-]- = bZij = a,a3ij = b3ij = a, a4ij = b4-ij = Q.

Therefore, T%# = (AT @ BI7 @

(a)
_ (@ij *F byij — aqyj. bayj, Qpij + baij — Agij. bagj, Qi + baij — Az bsij, g +
byij — Q4ij. byj

(a)
_(@qij F by (1= aygi5) i + by (1 — ay;j) azj + by (1 — ag;j), agj +
baij(1 — ayj)

(a)
= (an’j, aZijya3ijya4ij) = (aﬁ?},aé‘f},ag‘f}, ai?}) =(1111)

and 77 = AT @ pre@
(@)

— [ () () (@) () (@) () (@)
_(a1?;®b1;’a2?j®bzz’a3?j @b;j,aﬁj ®b4ij)

1ij 1ij 1ij " P1ij » Aaij 2ij 2ij P2 A3ij 3ij

@ _ @ p@
by —aii-bai)

<a(a) 5 — @ @ (@ 4 @ _ @ p@ (@ 4 @ @ @ @ +>
=(1+1-1,1+1-11+1-11+1-1) =(1,1,1,1).
ie., T"l-?ZL > 5‘5”.
Case 2: A[* > a > BJ*
A1ij, Azijy A3ijy Agij = A = byjj, baij, b3jj, baij
S Qg > a= blij,azl-j > a= bzl-j,a3ij >a= b3i]-,a4l-j > a= b4-ij'

j =

Then, TroL = (AT @ BI7* (@)
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(a)
_ <a1ij + byij — Qyij. bagj, Qaij F+ baij — Qg4 baij, Az + baij — @sij. bsij, Aaij +>

baij — Qaij. baij

_ (M b1ij (1 — ay4j), azij + by (1 — ayij), azij + by (1 — as;j), asj + @
bij (1 — ayj)

(a)
= (an’j, aZijya3ijya4ij) > (aﬁi‘},aé‘é‘},ag‘é‘}, ai‘f}) =(1111)
and ST7L = AL.T].ZL(“) o) E’EZL(“)

— [ () () (@) (@) (@) (@) (@) ()
_(a1?j®b1;’a2?j Gabz?j’as?j @b;j,aﬁj@m(i)[j)

QAqij 1ij i P1ij + Aaij 2ij j D2 Azjj 3ij 033 Qg

p(@ _ @ (@

< @ 4 @ _ g@ p@ (@ | p@ _ @ @ @ 4 @ @ @ @ +>
Ay

4ij j+ Dagj
=(1+0-0,1+0-0,1+0-01+0-0) =(1,1,1,2).

: STZL ~ &TzL

Le., T > §;%".
Case 3: a = Aj > BI*

@ = Qqij, Apij, Azij, Aaij = b1iji baij, b3ij, baij
SLa = alij = blij,a = azij = bzl-j,a = a3i]- = b3ij,a = a4i]- = b4-ij'
H FTzL — (A‘TZL @ BT2L (@)
ere, ij = A ij

(a)
_[@qij ¥ byjj — Aqij. bayj, Qi + by — Qg5 baij, Az + bsij — Qs b3, Agj +
byij — Qaij baij

(@1 F by (1 — ayg5), Azi5 + by (1 — agij), azij + bsij(1 — ag;j), agj + @
bij (1 — ayj)
(@)
= (alijyaZijya3ijya4ij) > (aﬁ‘f},ag‘f},ag‘f},ai‘f}) =(0,0,0,0)
and ST = AL.T].ZL(“) D EiTjZL(“)

= ({9 @ b2, 0l @ b52), a$7) @ b, o) B bY)

1ij 2ij 3ij 4ij
(a) (a) (@) () (@) (a) (@) 3 (a) (a) (@) (@) 3 () (a)
_ <a1?j + b1g' - a1?j-b1f§- ’aztfj + bz?j - aZ?j.bZ?j,%?j + b3?j - a3?j.b3?j,a4?j +>
- (a) (@) 4 (a)
b4ij _a4ij'b4ij

=(0+0-00+0-0,0+0-0,0+0-0) =(0,0,0,0).
Ti’ljsz — S‘i’l}zL.

~Inall the case, T/# > ST
~ ~ (a) ~ ~
(A’{"JZL 69 B;szL) > AZ-ZL(O[) 69 B;szL(a)

~ (A B)D > A @ B@,
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Theorem 4.2
For any two trapezoidal fuzzy number matrices A and B
(iV) (A e B)(a) = A(a) @ B(a)

(V) (A V B)(a) = A(a) V B(a)
(i) (A® B)w) = A(y®B(a)
Proof

Letd = (aTZL monhel’e dZ;ZL = (ali]-, QAzij, Azij, a4i]-) and
B = (bTZL monhere E;TjZL = (bli]'7 b2ij’ b3i]'7b4-i]')'
(iv)  Let R[7- and M7 be the ij*" elements of A(y) © B(a) and (4 © B) ().

pTzL — AZTzL \jTzL — ( ATzL RTzL
Rt = Alf(w) © B and M = (Af* © BIF*) .
Case 1: A[* =2 Bl > a

ali}"aZi]"aSij’aM] b1117b2117b3117b41] =a

all] = bll] a, aZl] = bZl] a, a3l] = b3l] a, a4-l] = b4-l] = Q.

\jTzL — TzL TzL
Therefore, M7 = (AT @

= (alijyazijya3ijya4ij)(a) = (alij (@)1 A2ij (a) A3ij (a) Aaij (a)) =(1111)

and  Rif* = Aif() © Bijw

= (@11j(@) © brija) B2ij(@ © baij(a) aij(@) © bsij(a) Guijc) © Daij(a))
=(161,161,161,161) =(0,0,0,0).
e, M7t > Rl
Case 2: A[/* 2 a = B[*
A1ij, Azijy A3ijy Agij = A = byjj, baij, b3jj, baij
S Qi = @ = by, Azi5 = @ = by;j, a3 = a = bsjj, Qs = @ = byj.

Then, MiTjZL = (Az‘sz o EiszL @

= (alijyazijya3ijya4ij)(a) = (alij (@) A2ij () A3ij () Aaij (a)) =(1111)

and RI* = Aff(,) © By

= (@115() © bijay 2ij(@) © baij(ay B3ijca) © b3ij(ay Qaij(ay © baijay)
=(1©0160160,100)=(1111).
ie., MLTJ-ZL = EZ;ZL
Case3: a = At = BI*

@ = Qyij, Apij, A3ij, Aaij = b1ijibaij, b3ijy baij
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SLa = ali]- = bli]-,a = azi]- = bzij,a = a3i]- = b3l-j,a = a4ij = b4ij-

Here, M;szL — (ATZL l’]}zL @

= (alijyazijya3ijya4ij)(a) = (alij (@) A2ij (a) A3ij ()1 Qaij (a)) =

(0,0,0,0)
and Rif" = Aif (0 © Bif(
= (@11j(e) © h1ij(ay B2ij@) © baij(a) 3ijia) © D3ij(a)y Qaija) ©
bsij(a))

=(0©0,000,00060)=1(0,0,0,0).
ie, M7 =R
~Inall the case, M = R7#
= (A © B,y = Aif(w © Bif(a
~ (A©B) @) = A O B).
(v)  LetCl# and DJ#- be the ij*" elements of A(y) V B(qy and (4 V B) ().

. »~TzL — ATzL TzL NTzL — TZL DTZL
« Gt = Aijiy V Bijig and - Dift = (A7t v BI*) .
Case 1: A[* =2 Bl* > a
a1117a2117a3117a411 = b1117b2117b3117b411 =2a
alij = blij = a,azl-j = bZij = a,a3ij = b3ij =, a4ij = b4ij = a.

PNTzL — (ATzL RTzL
Therefore, DJ#- = (AT v Bl? @

= (alij1a2ij1a3ij1a4ij)(a) = (@14} (@) Q21 (@) 31 (@) Qaij (@) = (1,1,11)
and Cl = Ay v BTG,
= (@1ij(@) V brijay: Qij@) V Paij(a): G3ijca) V Daijay: Gaijia) V baij(a))
=(1v11v1,1v11vi) =(1,1,1,1).
ie, D7t = ¢l
Case 2: A]"* > a = B™*
Ayij, Azijr Azij, Aaij = @ 2 byjj, Doy, bajj, by
S Qi = @ = byyj, Az = @ = by;j, a3 = a = bsjj, Qs = @ = byj.

Then, DJf = (ATf" v B,

= (alijyaZijyaSijyaALij)(a) = (alij (@) A2ij (@) A3ij (a)r A4ij (a)) =(1111)

and  Cff" = Afjio) V Bijle
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= (@1ij(@) V brijay: Q2ij@) V Paij(a) G3ijca) V Daijay: Gaijia) V baij(a))
=(1v0,1v0,1v0,1v0) =(1,1,1,1).
ie, D7t = ¢l
Case3:a = A" = B[
A = Qq4j, Apij, Azijy Aaij = byjji bojji b3jji baij
5@ 2 Q55 = byjj, @ = agi5 = byij,a = azij = byij, @ = Ay = by

Here, D = (A7#-v Bl#* @

= (uij: B2ijs G311 Qi) gy = (@aif (@): B2ij (@) B3 (@) Q4ij (@) = (0,0,0,0)
wd G = A v B,
= (@1ijt@) V Duijay @2ij@) V Daij(@): Bsij(a V Psij(ay: Gaijia) V baijia))
=(v0,0v0,0v0,0v0) =(0,0,0,0).
e, DI =CI% |

~In all the case, ﬁiTjZL =
. A R — ATzL nTzL
« (AT# v BIA @ = A o VBl

~(Av B)(a) = A(a) \ B(a)-

(vi)  Let ST and T/ be the ij*" elements of A(y) @ B(ay and (A @ B)(a).

. OTzL — AZTzL BTzL 7TzL — ( ATzL RTzL
= ST = Al @ Bijtey and T = (A7 @ BI") -
Case 1: A[/* 2 Bj/* 2 a
S Qqijy Qi) A3ijy Qaij = baiji baij bsij baij = a
alij = blij = a, azl-j = bZij = a,a3i]- = b3ij = a, a4ij = b4ij = Q.

Therefore, T/ = (AT @ Bl @

_ <a1ij + byjj — Q5. bij Qg+ byij — Qg by, Az + by — i by, Qagj +>
(a)

byij — Quij- baj

_ <a1ij + byij(1 — aq4j), @i + baij (1 — ay;j), azij + bz (1 — asij), agj +>
- baii(l — Qasi:
41]( a4-l]) (@)
= (alijyaZij1a3ij1a4ij)(a) = (alij (a)iaZij (a)1a3ij (a)1a4~ij (6{)) = (1111111)
and Sf7 = Ajj) @ Bijia

= (@11j(a) ® b1ij(a) Bij@) D b2ij(a) Dij(a) D D3ij(a) Qaij(a) D Paij(a))
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Mij(a) ¥ D1ij(e) — Qij()- D1ij(a) Q2ij@) + D2ij(a) — A2ij(a) D2ij(a)

= asije) * b3ij(a) — A3ij(a)- D3ij(a):

Aaija) + Daij(@) — Qaij(@)- Daij(a)
=(1+1-11+1-1,1+1-11+1-1)=(1,1,1,1).
e, 7T > 577,
Case 2: A[ > a > BJ*
A1ij, Azijy Azij, Aaij = A = byjj, baij, b3jj, baij
alij > a= blij,azl-j > a= bzl-j,a3ij >a= b3i]-,a4l-j > a= b4-ij'

Then, TiA = (AiszL @ B “

_ <a1ij + byjj — Qqij. b1ij Qg+ byij — Qg by, Az + bagj — sij. by, Qaij +>
(a)

baij — Qaij. baij

_ <a1ij + by (1 — aq;5), Qi + by j (L — ay;j), azij + bz (1 — asij), Ay +>
bij (1 — ayj) @
2 (alij7a2ij7a3ij7a4ij)(a) > (@1 (a) Q2if (@) 931) (@) Baij (@) = (1,1.1,1)
ond ST = Ty @ BT
= (@11j(@) D brij(a): Lij@) B Daij(y: Bijca) D baijay: Daij(a@) D baijcwy)
Wij(a) + Drij(a) ~ Mij(a): Drija) Q2ijta) + baij(a) ~ Q2ij(a): Daij(a)
= a3ij(a) ¥ b3ij(a) — A3ij(a) D3ij(a):
Q4ij(@) + Daij(a) ~ Q4ij(a): Daij(a)
=(1+0-0,1+0-0,1+0-01+0-0) =(1,1,1,1).
ie, T/ > ST,
Case 3: a > A]/" > B™*
A = Qq4j, Apij, Azijy Aaij = byjji bojji b3jji bayj

SLa = ali]- = bli]-,a = azi]- = bzij,a = a3i]- = b3l-j,a = a4ij = b4ij-

Here,  T/% = (AT @ Bl @

_ <a1ij + byjj — Qq4j.byij Qg+ byjj — Qg byijy Az + by — i by, Qayj +>
(a)

byij — Qaij baij

_ <a1ij + by (1 — ay45), azij + byij(1 — ayi5), az;j + by (1 — as;;), ayy; +>
b4ij(1 - a4ij) @

2 (alij7a2ij7a3ij7a4ij)(a) > (a4) (a), Baif (@) Q31 (o) Qaij () = (0,0,0,0)
and ST = Aty ® BT,

= (@11j(a) ® b1ij(a) Bij@) D b2ij(a) Dij(a) D D3ij(a) Qaij(a) D Paij(a))
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A1ij(a) ¥ D1ij() — Qij() D1ij(a) A2ij@) + D2ij(a) — Q2ij(a) D2ij(a):
= a3ij(a) ¥ b3ij(a) — A3ij(a) D3ij(a):
Qaij(a) + Daija) — Qaij(@)- Daij(e)

=(0+0-00+0-0,0+0-0,0+0-0)=(0,0,0,0).

. TTzL — gTzL
.o Tl] _SU .

~Inall the case, T7 > ST#

t

< (AT @ B, = Ay © Bl

ij(a)

“(A® B)(a) = Aa) @ By
CONCLUSION

In this article, We have concentrate the « —Cuts of Trapezoidal Fuzzy Matrices are defined

and also some important properties of @ —Cuts of TrFMs are proved. Also the theories of the

discussed Tr FMs may be utilized in further works.
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