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1. Introduction

Fuzzy Matrices were introduced for the first time by
Thomason ho discussed the convergence of powers of fuzzy
matrix. Fuzzy Matrices play a major role in scientific
development, statistics. Fuzzy Matrices arises in many
applications. Several authors presented a number of results on
fuzzy matrices. Fuzzy Matrices are now a very rich topic in
modelling uncertain situations occurred in science, automata
theory, logic of binary relations, medical diagnosis etc. Two
new operators are introduced in Triangular Fuzzy Matrices
(TFMs) and some properties are presented.

2. Definitions

A. Fuzzy matrix

A Fuzzy Matrix F of order m xn is defined as F =
[(fijr fiju)], . where fyj,is the membership value of the
element f;; in F.
For simplicity ,we write F as F = [f;;,,]-

B. Boolean fuzzy matrix

A Fuzzy Matrix F = [ﬁj]mxnis said to be a booblean fuzzy
matrix of order m x n if all the elements of F are either 0 or 1.
Itisobviousthat () 1P x=x (i) 1O x=x (ii)0Px=
x (VOO x=0.
C.
Triangular fuzzy matrix

A Triangular Fuzzy Matrix of order m X n is definedas F =
[fl-j]mxnwhere fij = (myj, <, By;) is the ijt"element of F, m;
is the mean value value of f;;are the left and right spreads of
fij respectively.

As for classical matrices define the following opertion on
TFMs.

Let F = (f;;) and G = (g;;) be two TFMs of same order.
Then we have the following

1L F+6G=(fij+gy)
F =G =(f; - g9i)

3. For F=(fy) . and G = (gij)nxp, F.G =
(71
Whel’e h’l] = 22=1fik-gkj ,i = 1,2, Wm &] =
1,2,..p.

4. F'=(f;;) (the Transpose of F)
5. k.F = (kf;;) where k is a scalar .

The Two new operations © and@ on the TFMs
are defined as

F@®G=[fy+ 9]
FOG=|fy-gi]
D. Symmetric TFM
A Square TFM F = (f;;) is said to be symmetric if F = F’
ieif f;; = fj; forall i, j.
E. Pure skew symmetric TFM

A Square TFM F = (f;;) is said to be Pure Skew Symmetric
TFM
if F=—F"and fji—0,0 (i.€) if fij =—f;; forall i ,j and
fii=(0,0,0)-
F. Fuzzy skew symmetric TFM

A Square TFM F = (f;;) is said to be Fuzzy Skew
Symmetric TFM
if F=—F" and fii—oe, e, (i.€) if fij = —f; for all i ,j and
fii=(0,61,62) ’ el! 62#: 0.

3. Basic Properties

In this section some properties of TFMs are presented.
Property 1: For any Fuzzy Triangular Matrix F,
1. FOF=F
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2. FOFXZF.
Proof:
(i) The ijt" element of F @ F is
(fij + 1ij) = 2f;; 2 fij.
(i) The ij" element fijzof F OF is less than
fij» Therefore FO F < F.
Hence FOGF>FandF O F <F.
Property 2: Let F,G and H be any three Fuzzy Triangular
Matrix,
i) FEG=GCHF
(i) FOG)DH=FD(GDH)
(i) FOG=GQOF
(V) FOG)OH=FQO(GOH
Proof:
0]
Let a;; and b;; be the ijt" element of F @ G and
G @ F respectively,
Then a;; = b;.
Therefore a;; = f;; + gij and b;; = g;; + fi;
= fij + 9ij = ay;
bi; = a;j.
Hence FEG=GDF.
(i)
Leta;; , by, c;; and d;; be the ij*" element of F @ G, (F @
G)D®H,
GOF and F @ (G ® H) respectively, Then a;; = d;;.
Therefore a;; =fi; +9i; » by = (fij +gij) + hyj
= (fij + gy + hyj)
cij = gij + hij . dij = fij + (955 + hij)
= (fij + 9ij + hij) = a;j
Hence (FPLG)PH=FP (GPH).

(i) Let a;; and b;; be the ij*" element of
F © G and G O F respectively,
Then aij = bl]

Therefore a;; = fij.g;; and b =

gij-fij
= fij-9ij = @
bi; = a;;
Hence FOG=GQOF.
(i) Let a;; , by, ¢;j and d;; be the ij™"
elementof FO G, (FOG)OH,
GQOF and F O (G © H) respectively,
Then a;; = d;;.
Therefore
aij = fij- 9
(fij- 9ij- hij)
Cij = gij-hij ) dij = fij-(gij-hij) = (fij-gij-hij)
Hence (FOG)OH=FQ® (GO H).
Property 3: Let F,G and H be three Triangular Fuzzy

bij = (fij-.gij)-hij

Matrices,
) FOG) =F DG
i) FOG' =F OG
(iii) (F")' = F.

Proof:

0] Let a;;, b;; and c;; be the ij*" element of
FOG (FHG) and F' &
G'respectively,

Then b;; = ¢;;.

Therefore a;; = fij + g and b;; = fj; + g
cij = fji +9ji = by
bij = cij
Hence (F®G)' =F' @G’

(i) Let a;;, b;; and c;; be the ij™* element of

FOG (FOG) and F'©®

G'respectively,
Then b;; = ¢yj.
Therefore a;; = fi;. g;; and b;; = fji. gji

cij = fji-9ji = byj
bij = ¢
Hence (FOG) =F OG'.

(iii)
Let a;,b; and c; be the i element of

F,F', (F")' respectively,

Then aij = Cij

Therefore, a;; = f;;, b;; = f;;', and

cj = (fif) = fil = fiy = cy
Hence (F') =F.

Property 4: Let F, G and H be three Triangular Fuzzy
Matrices, If F < G,then

FOH<GOHandFOH<GOH.

Proof:

Leta;; , b;j, c;j and d;; be the ij*" element of F @ H,

G @ H,FQOHandG © H Respectively.

@ = fij +hiyj, by =gy +hy

¢j = fiyphy o dy = gyhy

Since F < G,

Therefore f;; < g;; = fij + hij < g + hy;
a;j = by;

Hence FGH<GDH.

Again F < G,

Therefore f;; < gij = fij-hij < gij- hyj
Cij = dyj

Hence FOH<GQOH.
Property 5: Let F and G be two TFMs of the same order and
k,I be two scalars then
(i) k(F)=(kDF
(ii) k(F & G) =kF @ kG
(iiy (k BDF =kF DIF
(iVYk(F© G)=kF © kG
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(i) Let a;; , b;j, ¢;; and d;; be the ij** element of

(IF), k(IF), (kD) and (kK)F
Respectively, Then a;; = b;;
Therefore a;; = (Ifi;), bij = k(lfi;) = (klf;;)
cij = (kD), dij = (kD) f;; = (klf;;) = by; Hence
k(IF) = (kDF.

(i) Let a;; , by, c;; be the ij*" element of
F@® G, k(F® G),and kF @ kG respectively.
Therefore a;; = f; + gij. bij = k(fij + 9i))
cij = kfij + kgij = k(fij + 9ij) = byj

G) = kF @ kG.
(iii) Let a;; , by, c;; be the ij*" element of k @
l, (k @ DF, and kF @ [F respectively.
Therefore a;; = k + 1, bj; = (k + 1) fij = kfij + Ufy;
cij = kfij +Ufij = byj Hence (k @ DF = kF @ IF.
(iv) Let a;; , by, c;; be the ij*" element of F ©
G, k(F ©G),and kF © kG respectively.
Therefore a;; = f;j — gij, bij = k(fij — 9ij)
cij = kfij — kgij = k(fij — 9ij) = by;
G) = kF © kG.
Corollary: Let F and G be two TFMs and k,l be two
scalars then
) kOF) =kOF'
(i) (kOFBLOG) =kOF HILOG
Property 6: If F be a TFM of order m x n
(i) F © Fisafuzzy null TFM
(i) FBO=FOSO0=F.

Hence k(F @

Hence k(F ©

() Letay; be the ij™" elementof F © F
Therefore,a;; = fi; — fi; =0
Hence a;; = 0 is a fuzzy null TFM.
(i) Let a;;, b;jbe the ij™" elementof FEB 0, FO 0
Therefore, a;; = f;;+0= fi; — 0= f;;.
Hence FOO0=FOS 0=F.

Property 7: Let F be a square TFM then,
(i) F O F'and F’' O F are both symmetric
(i) F © F' is symmetric
(iii) F — F' is fuzzy skew- symmetric.

4. Conclusion

This paper presented two new operators on triangular fuzzy
matrices.
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