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CHAPTER - VI
SOME NEW OPERATORS ON TRIANULAR FUZZY NUMBERS
AND TRIANGULAR FUZZY NUMBER MATRICES

In this chapter, some new elementary operators on Triangular Fuzzy
Numbers (TFNs) and some new operators on Triangular Fuzzy Number
Matrices (TFNMs) are defined. Using these operators, some important

properties of TFNs and TFNMs are presented.

Some New Operators on Triangular Fuzzy Numbers

Definition : 6.1

Let I\~/I=<m, p, B >and N=<n, Y, 6 > be two TFNs where m, p, 8, n, v,

& € [0, 1]. Then the following operators are defined :

1) M@&N = <m+n—mn,p+y—py, p+5-Pps>
2 MoN = <mn,py, B5>
(3) MvN = <mvn, pvy, pvad>where x vy means max {x, y}. That

is, X vy =max{X, y}.

= <manpAaY, B Ad>where x Ay means min {x, y}. That

Pz

(4) A
is, X Ay = min {x, y}.
5) MoN = <mon, poy,poOs>where

X, Ifx>y

X —
oy {o, if x <y

~

6) M>Nifm>n p>yandp>s.

Some New Operators on Triangular Fuzzy Number Matrices

Definition : 6.2 :

~

Let M = (I\~/|ij Jmxn @nd N = (N; )., be two TFNMs of the same order.

Then the following operators are defined.
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1) MeN = (MeN)
@ MoN = Mo N
3 MvVN = (Myv Ny)
@4 MaAN = (M AN
(%) MoN = (Mij@ Nij)
6 M = M
(7) MK = MKeoMK=12, ..
8 [IM = M
9 [K+1]M = [KIM&M K=1,2, ...
(10) M=Niff M;> N, Vi=1tom,j=1ton.
Example : 6.3
Consider two triangular fuzzy number matrices M and N as follows :
M = <0.5,0.1,04> <0.1,0.7,0.6> -
<0.3,0.5,02>  <086,0.3,065>
N = <0.3,0.3,06> <0.8,0.1,0.3>
<04,0905> <0.2,0.1,0.3>
Then

(1)

(2)

©)

(©)

MoN = [<0.65,0.37,0.76 > <0.82,0.73,0.72 >
| <0.58,0.95,0.60> <0.68,0.37,0.75 >

MG N = [<0.15,0.03,0.24> <0.08,0.07,0.18 >
_<0.12,0.45,0.10> <0.12,0.03,0.195 >
[<0.5,0.3,06> <0.8,0.7,0.6>

MvN =
1<0.4,0.9,05> <0.6,0.3,0.65>
[<0.3,0.1,04> <0.1,0.1,0.3>

MAN =
1<0.3,05,02> <0.2,0.1,0.3>

[<0.5,0.0,0.0> <0.0,0.7,0.6 >
MoN =
1 <0.0,0.0,0.0> <0.6,0.3,0.65>
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Now we define some special types of Triangular Fuzzy Number

Matrices.

Definition : 6.4
LetM = (l\”/'lij )be an n x n triangular fuzzy number matrix. Then
(1) M is Reflexive if and only if l\~/Iii =1 foralli= 1,2, ..., nand

where 1=<1,0,0 >

(i)  Mis Irreflexive iff M, = 0 fori=1,2, ..., nand where 0 =<0, 0,0 >.
(iii) M is Nearly irreflexive iff I\7I“s l\7lij foralli,j=1,2,...,n.

(iv)  Mis Weakly reflexive iff I\~/Iii2 |\7Iij for all i, j.

(V) M is Diagonal iff '\7|n >0 and I\7Iij =0 (i#]j)foralli, .

(vi) Mis Constantiff M; = M foralli,j,k=1,2, ..., n.

Theorem : 6.5
Let M and N be two triangular fuzzy number matrices, then

(i) M&N>MON
(ii) If M and N are nearly irreflexive then M @ N and M © N are nearly

irreflexive.
(iii) M®M>Mand

ivy MoM<M.
Proof

~

Let M = (I\7Iij) where My = <mj, pj Bj>andN = (Nij) where
Nu = < n, vij, 8 >
()  Theij" elementof M@ Nis M; & N; which is equal to

<mj + nj—mi.n, pi + v — Pi-Yi, Bij + 8 — Pi.6; > and that of M © N is

M; © Ny = <mi.nj, iy, Bj-5 >
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Consider mj + njj — mj.nj — mM;j.n;;
= m;.(1=nj) +nj.(1—-m;) 20 (since0<m;<1and 0<n;<1)
. mjj + Nj — mi.NG = mi.n;.
Similarly, pj + vj — pj.yj 2 pj-yj and
Bij + i — B85 = B 5y
SM&N> MON.

Since M and N are nearly irreflexive, l\7|ﬁs l\7|ij and Niis Klij for all i, j.
S <M, pii, Bi > < < my, pij, Bij >

S mi <M, pi < pij, Bi < By (1)
Similarly, < n, yi, 8i > < < nj, yj, 6j >

“Ni < NG, Vi, < Y, i < 6.

Let C,and D be the ij" elements of M ® N and M @ N respectively.

Then

~

C; - Ei,- = <mj+ nj—mi.ng, pij + v — Pii-Yi, Bij + & — Pij.&5 >
— < miji + N — M., pii + i — Pii-Yii, Bii + i — Pii-ii >
= < mj + nj— mj.Nj — M; — Nji + M;i. NG,
pij + Yij — Pij-Yii — Pii — Yii + Pii-Yii,
Bij + & — Bij-&ij — Bii — Sii *+ Pii-Oii >
= <(1-=m).(1=ny)—(1=my.(1-ny),
(1 = pi)-(1 = i) = (1 = py)-(1 = v),
(1= Bi)-(1 = &) — (1 - By).(1 - &) >
From (1), we get

(1=mp).(1=-nm)—(1-m;).(1—-nj)=0as 1—m; = 1 —mj

and1-n;j>1-n; )
Similarly, (1 = pi).(1 = vi) = (1 = py).(1 —yi) 2 0 (3)
and (1 - Bii)-(1 i 6ii) - (1 - Bij)-(1 == Sij) >0 (4)

From (2), (3) and (4), we get C; > C,

Hence, M @ N is nearly irreflexive.
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Now consider,
fjij = Bii = < my.nj, piYi, Bii-8i > — < Mii.Ni, pii.yi, Bii.8ii >
= < m;.Nij — Mi.Ni, Pij.Yij — Pii-Yii Bij-Oij — Bii-Oii >
But mjj.njj — m;i.n;i > 0, pi.yij — pii-yi = 0 and B85 — Bii.6i = 0 (By (1))
B, > B,

Hence, M ® N is nearly irreflexive.

The ij'" element of M ® M is I\«/'Iij @ I\7Iij which is equal to
< + My — MM, pi + i = pii- Py By + Bij — Bii- Py > -

ie., <2my— m;, 2p;— p;, 28— By >

consider

2mj— m; = my+m(1—my=m; (1)
2pi— Py = pi* pi(1—pi) 2 pj (2)
28— B = Bi+Bi(1—Bi) 2 By (3)
From (1), (2) and (3), we get that

M&M=>M.

The ij" element of M ® M is I\7Iij ©) |\7|ij which is equal to < my.mj, pj. pij,

Bi- Bij >

ie., < mﬁ pﬁ B§> which is less than (or) equal to < mj;, pj;, Bij >.
ie., mijz- < mj, pﬁ < pj and 553 Bij.

Therefore, M® M <M.

Theorem : 6.6

then

Let M, N and Q be three triangular fuzzy number matrices. If M < N,

1) Me@Qs<N®Q
2) MeQ<N®Qand

3) M&N>MvN=MeN.
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Proof

(1) Let D;, E;, F, and G; be the ii" elements of M® Q, N® Q, M © Q
i Sip T j

and N ® Q respectively.

But the ii" element of M®Q,N®Q,M® Qand N® Qis M@ Q;,

~

Then

Mij® Qij = Dij = <mj+ qj— mM;.qi, pij T Vi — Pij-Yis Bij + Sij - Bij-6ij S
NiJ'@ Qij = Eij = <nj+ Q- NG pi * Yi — Pi-Yi, Bij + O — Bij. & >
Mjo Q; = F, = <myqi piyi Bi-8; >

Y,
Il

Nq © 6ij = < Nij.Gi, Pi-Yij, Pij-Oij >

Since M <N, m; < nj;.

- mi(1 = qi) < ni(1 —qy)

o Mij— M;.Qij < Nj — NG

L.e., mj + g — M;.qj < Nj + g — Nj.q

Thus, we get

< mj + o — M.y, P + v — Pi-ii, Bip + 8 — P8 > <
< Ny + g = Ni.Qy, pi + i — PiYis B + 8 — Pi-0i >

ie., D; < E; foralli,j

~ M@ Q; < Ny® Q foralli, .
Hence, M@ Q<N @ Q.

(2)  Also <m;.qj, piyi, Bi-8j > < < Ny.Qi, Pi-is Pi-O >
e, Fj <G foralli, j.
Mo Q< No Qi ]
Hence, MOQ<NO® Q.

(3) Let éij, f)ij and Eij be the ij" elements of M ® N, Mv N and M & N

respectively.
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But the ij"” elements of M® N, M v N .and M & N are M;®

and I\7Iij S ﬁij.
Then

C.

ij
< my + nj— Mi.ng, P+ ¥i = P Pii + 8 — P05 >

<my +n; (1-my), pj +7; (1= py), By +8; (1-By) >

whichis > <my, py, B >
> M,

<ny +my (1=ny), v + o5 (1-vy), 85 + By (1-8;)>
>

whichis > <ny, vy, §; >

~

> N

1]
max {I\7Iij, Nij}

< C; (from (1))
Thus, Eij > 5"- foralli, j. i.e., I\7Iij® Nij > I\7|ijv Nij vi,j.
Hence, M®N>M v N

Now consider

=2

<

2
I
ol
Il

Ei = MjeN; = <mjonj pjS v Pij© 5>
wheremyon; =
0, m;xn;

ie., mj © Nj < Mmjj
< max {mj;, ni}
Pi O Yi < Pi
< max {pj;, vj} and
Bij © dij < Pij
< max {Bj, di}
- By < max {< my, py, By >, < nj, vi;, 5 >}
< max {Mij,ﬁij}
Thus, M6 N<MvN

From (2) and (3), weget M®N>Mv N>Me& N.



