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CHAPTER - VIII
a-CUTS OF TRIANGULAR FUZZY NUMBERS AND a-CUTS OF
TRIANGULAR FUZZY NUMBER MATRICES

Definition : 8.1 [3]

For all x, a e [0, 1] the upper a-cut of x is denoted as x* and is

defined as

(@ 1, ifxza
X -
0, ifx<a

and the lower a-cut of x is denoted as X and is defined as

—_ X, ifx=a
@70 ifx<a

Now we define a-cuts of the Triangular Fuzzy Numbers and Triangular

Fuzzy Number Matrices.

Definition : 8.2

For « € [0, 1], the upper a-cut of the Triangular Fuzzy
Number M= < m, p, B > is defined as

M@ = <m@ @ pe >
and the lower a-cut of M is defined as

Me = <M@ P@) B >
Example : 8.3

Consider the triangular fuzzy number Mas follows :

M = <0.5,0.1, 04 >. By taking o = 0.5, we get
Mo = <0.5,0,0>and
M® = <1,0,0>



Definition : 8.4

The upper a-cut of a Triangular Fuzzy Number Matrix M = (l\7|

is defined as
M(a) = (Mi(ja) )mxn
and the lower a-cut of M is defined as

M((l) = (Mij(a) )mxn

Example : 8.5

Consider the triangular fuzzy number matrix M as follows :

M _ <05,01,04> <0.1,0.7,0.6>
<0.3,0.5,0.2> <0.6,0.3,0.65>

Then by taking o = 0.5, we get

[<0.5,0,0> <0,0.7,0.6>
M(a) and
1<0,0.5,0> <0.6,0,0.65>
MO = [1.0.0> <011
1 <0,1,0> <1,0,1>
Theorem : 8.6

For any two triangular fuzzy number matrices M and N,

(i) Mo N)(a) > M@ o N@
i) MvN®©@ =MDy N
iy MeN)® > MYe N
Proof
LetM = (l\7lij)mxn where I\7Iij = < mj, pj, Bj > and

N = (NU )mxn Where NU =< nij, 'Yij, 6” >

()  Let E; and D; be the ij" elements of M © N and (M © N)®.
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Case1: M; 2N, >a
< mij, pi, Bij > = < Ny, ¥, 6 > = a
SoMmy 2 Ny 2 a, pjj 2 Y2, Bij > 511' > Q.
Therefore, D; = (M;© N;)©

< my, py, By > @

<mi(ja)1 pi(ja), Bi(j“) >

<1,1,1>

and E; = M®o N{®

<m{® o n{®, ol o v{¥, B¥ o &* >

<101,101,101>
<0,0,0>

~

L.e., f)ij > E

Case 2 : 1\7[“. 2o ﬁij
< mi, pij, Bj > 2 o 2 < nj, yi, & >
S M 2 a2 Njj, pjj 2 a2 ¥, Bij 02 Sij.
Then
D; = (Mo Ny
= 2 " " 5 S ()
mij, Pij, Bij
= <m{®, p(®, B >
=<1,1,1>
M{® o N

o
=
a

R

I

= <mi(ja) =) ni(ja)’ pi(ja) o) Yi(ja)’ Bi(ja) o Si(ja) 5

<100,100,100>

<1,1,1>

~

i DIJ = El)



Case3 : a=> 1\'71ij > Nij
o 2 <mij, pj, Bj>= < nj, yj, & >
.o > ml] > n“, (04 > pu 'Y“, [0 > B‘J > 8'1
Here
D; = (Mo Nij)(a)
= <m{®, p(®), gl >
=<0,0,0>
M o N

QD
3
o
m
1

<m® o nl®, p® oy, B o & >

<000,000,000>

=<0,0,0>
i.e., II~)ij = Eij
. In all the cases, DIJ > E
: (|\7|ij@ Ny = M@ o N

(Mo N)® > M® g N,

(i)  Let C; and Dj be the ij" elements of M v N and (M v N)®.

2 C; = My N and B, = (Mv N;)®

Case1 : 1\71ij > Nij >a
i.e., <mj, pij, Bij > = <nj, vi, & > 2 a
mj 2 Njj 2 a, pjj = i = o and B = §; > a.
2Dy = (Myv Ny
= <mj, pj, By >
= <m{®, p{®, B >

= <1,1,1>
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and C; = M®v N

= <m{® v n{®, p® vy, B v 5>

<1v1,1v1,1v1>

<1,1,1>

~

|e, 5“ = Clj

Case2 : M; 2a2 N;
< mij, pij, Bij > = a =< nj, vy, & >
S M 2 o 2 Nj, Pjj = 2 Yij, Bij 20 = 5ij-
Then

D.

L

(Mijv Nij)(a)

= <mj, pj, Bj > @

<m(®, p®, B >

<1,1,1>
and C; = M{(*v N{®

<mi(ja) v ni(ja)' pi(jot) v Yi(ja)’ Bi(ja) \ Si(ja) >

<1v0,1v0,1v0>

=<1,11>

no
Lt

s DIJ

~

Case3 : a2 M; 2 Ny
i.e., o > <mj, pj B> <nj, v 8>
S0 2 M 2 Nj, o2 pjj 2 Yjj, O = Bi] > Sjj.

Then

5.] (Mij i Nij )

<my, pj, By >

<m0, 0 >



=<0,0,0>

and Cy = (M{®v N{))

|e, 5“ . CIJ

.o

(i)  Let P;j and Q;; be the ij" elements of M @ N and (M & N)®.

<mi(j“) v ni(j“), pi(j“)

Y% yi(j“), Bi(j“) v Si(j“) >

<0v0,0v0,0vO>
<0,0,0>

~

In all the cases, 5ij = (Sij
(Myv Np) @ = M® v N§®

(Mv N)® = M@y N@,

~ B = M®e N® and Q; = (M; © Ny) ™.

Case 1:

J

~

M. >N. >a

ij = i

S < mi, pij, Bij > = < N, vij, & > = a

M2 N2, pj Y=o and Bij > Sij 2.

Then 651-

(M@ Ny)

= <my+nj—my.ng pyt v =P vi By 85— By 8 >¢

= <my+n (1=my), pj+vi(1-pi), B+ & (1B >*

> <my, pj, By > @

> <mi(ja)’pi(ja)’Bi(ja)>
= <1,1,1>

B = A N (@)
- <mi(ja) @ ni(ja)' pi(jot) o) Yi(ja)' Bi(ja) ) Si(ja) >

= <m|-(j“) + ni(jot)_ mi(ja)' ni(ja) pi(joc) + Yi(ja)_ pi(ja)' Yi(ja)v

B'(Ja) + Si(ja)_ BI(J(I) Slga) >
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<1+1-1,1+1-1,1+1-1>
<1,1,1>

ij

>Pij.

Case 2 : 1\'71ij 202 Nij
So<mi, pij, B > 2 o 2 < nj, vy, 6 >
. Mjj 2 o 2 Njj, pjj = & 2 i, Bij =02 Sij.
Then
Q = M Nij)(a)
= <my+nmji—m. N, e+ Yi— i - Yie Bij + 8 — Bij . & >®
= <my+ni (1=my), pi+yi(1—pi), By + & (1 - By) >
> <my, pj B> @
> <« mi(‘_a)’ pi(ja)i Bi(j(x) >
= <1,1,1>
= <mi(ja) @® ni(ja)’ pi(jct) @ Yi(ja)’ Bi(ja) ® 8i(ja) >

(a) o (a)

i - i

= <mi® + nf¥-m. i, pi + v — pj
Bi(ja) + Si(jot)_ Bi(ja)_gi(ja)>

= <1+0-0,1+0-0,1+0-0>

= <1,1,1>

s Q= B

Case3 : a> IVIij 2 ﬁij
i.e., o ><mj, pj Bij> = <ny i, & >
SO0 2 M = N, o pij 2 Y, o = B = g
Then
Q; = ;@ Ny

< mj + nj—m;. Ny, e+ vi— Pij - Yip Bij + 6j — Bij - dj i)
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<mj+ni (1=my), pi+vi (1= py), By + & (1= py) >

()

vV

< mjj, pij, Bij >

> mi(ja), pi(j“), Bi(j“) >

<0,0,0>
and P, = M{® @ N
= <m¥@® n{*, plY® y{¥, BV 5" >

(@) _ (@)

Ay

Bi(jot) S Si(ja)_ Bi(ja) 'Si(ja) >

<0+0-0,0+0-0,0+0-0>
=<0,0,0>

A Q'J = P'J

~

.. In all the cases, Qij > lsij
o (M@ Np)©® > M* @ N
Thus, (M ® N)® > M@ @ N©@.

In a similar manner, for the lower cut of triangular fuzzy number

matrices, one can prove the following theorem :

Theorem : 8.7

For any two triangular fuzzy number matrices M and N

() (Mv N)g = M) v N
(i) (Mo N)w = M) © N
(iii) (M (&) N)(a) > M(a)@ N(a)



