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C H A P T E R - V I I I 

a - C U T S O F TRIANGULAR FUZZY N U M B E R S AND a - C U T S OF 

TR IANGULAR FUZZY NUMBER M A T R I C E S 

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 

^(a) ^ j l , i f x > a 
0, i f x < a 

and the lower a-cut o fx is denoted as x^a) and is defined as 

X, i f x > a 
= jo, i f x < a 

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

Fuzzy Number Matrices. 

Definition : 8.2 

For a G [0, 1], the upper a-cut of the Triangular Fuzzy 

Number M = < m, p, p > is defined as 

M(«) = < m < « \ p ( " \ p(">> 

and the lower a-cut of M is defined as 

M(a) = < m(„), p ( „ ) , P(a) > 

Example : 8.3 

Consider the triangular fuzzy number Mas follows : 

M = < 0.5, 0.1, 0.4 >. By taking a = 0.5, we get 

M(„) = <0.5, 0, 0 > a n d 

M(«) = < 1 , 0, 0 > 
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Definition : 8.4 

The upper a-cut of a Triangular Fuzzy Number Matrix M = (My)^,^^ 

is defined as 

and the lower a-cut of M is defined as 

M(a) = (M i j ( „ ) )mxn 

Example : 8.5 

Consider the triangular fuzzy number matrix M as follows : 

<0.5,0.1,0.4> <0.1,0 .7 ,0 .6>" 
< 0.3,0.5,0.2 > < 0.6,0.3,0.65 > 

Then by taking a = 0.5, we get 

'<0 .5 ,0 ,0> <0 ,0 .7 ,0 .6>" 
<0 ,0 .5 ,0> < 0.6,0,0.65 > 

M 

M(a) = and 

M (a) _ <1 ,0 ,0> <0,1,1> 
<0 ,1 ,0> <1,0,1> 

Theorem : 8.6 

(i) 

(ii) 

(iii) 

Proof 

For any two triangular fuzzy number matrices M and N, 

(MON)^" ' > M<">0N^"' 

( iV IvN / " ' = M^">vN<"' 

( M e N)^"^ > M<">e N<"> 

Let M = (Mij)mxn where My = < my, py, Py > and 

N = ( N y U n where Ny = < ny, yy, 5y > 

(i) Let Ey and Dy be the ij''^ elements of M<") e N<"̂  and (M 0 N)<"\ 

.-. Ey= ^ " )eN ,5 " ^andDy = (My0Ny)(") 
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Case 1 : > Nĵ  > a 

< rriij, pij, Pij > > < riij, yij, 6̂  > > a 

.-. my > ny > a, py > Yy > a, py > 6y > a. 

Therefore, Dy = (MyG Ny)^") 

= < my, py, Py > 

= <mJ«\pJ"\pS"^> 

= < 1 , 1 , 1 > 

and Ey = M.̂ ^^e N|j"^ 

= <m j " )0n<« ) , P J " ' 0 Y S " ' - P S " ^ e 6 ( " > > 

= < 1 0 1, 1 0 1, 1 0 1 > 
= < 0, 0, 0 > 

i.e., Dy > Ey 

Case 2 : Mjj > a > Ny 

••• < my, py, Py > > a > < Hy, yy, 5y > 

.-. my > a > ny, py > a > yy, py > a > 5y. 

Then 

Dy = (My0 Ny)("> 

= < my, py, py > 

= <m(«\p(«),p5«)> 

= < 1, 1, 1 > 

and Ey = M(«)0 N^"' 

= < m 5 « ) 0 n 5 ° ) , p 5 " ^ 0 y 5 " \ PS"> 0 S^") > 

= < 1 0 O , 1 0 0, 1 0 O > 

= < 1 , 1 , 1 > 

••• Dy = Ey 
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Case 3 : a > Mjj > Nĵ  

a > < my, pij, Pij > > < ny, yy, Sy > 

.-. a > my > ny, a > py > yy, a > py > 5y. 

Here 

Dy = (My0 Ny)(«) 

= < m 5 « \ p ( « \ p 5 " ) > 

= < 0 , 0, 0 > 

and Ey = M[j")0 Nf^ 

= <m(«> 0 n ( " ) , pj"> 0 y j « \ P "̂̂  0 5^«) > 

= < O 0 O , 0 0 0, O 0 O > 

= < 0 , 0, 0 > 

i.e., Dy = Ey 

.-. In all the cases, Dy > Ey 

.-. (My0Nyy«)>Mi ; " )0N|°> 

.-. (M 0 N)(«) > M<")0 N "̂). 

(11) Let Cy and Dy be the ij'^ elements of M "̂̂  v N "̂̂  and (M v N)'">. 

.-. Cy = M ( " ) v N 5 « ) a n d D y = (MyvNy)(") 

Case 1 : Mjj > Ny > a 

i.e., <my, py, py>><ny , yy, 5y > > a 

.-. my > ny > a, py > yy > a and Py > 6y > a. 

.-.Dy = (MyVNy)<«) 

= < my, py, Py ><"̂  

= < m ( " \ p 5 « \ p ( " ) > 

= < 1, 1, 1 > 
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and Cy = M 5 " ) V Ny<"> 

= <m(") v n ( " ) , p5" )vy (« ) , P5«) v 6 ( " ) > 

= < 1 V 1, 1 V 1, 1 V 1 > 

= < 1 , 1 , 1 > 

i.e., Dy = Cy. 

Case 2 : Mjj > a > Ny 

••• < my, py, py > > a > < ny, yy, 6y > 

.-. my > a > ny, py > a > yy, py > a > 6y. 

Then 

Dij = (MyV Ny)("> 

= < my, py, Py > 

= <m5«\p<"),p(«)> 

= < 1 , 1 , 1 > 

and Cy = Mi5«>v Nj") 

= < 1 v O , 1 v O , 1 v O > 

= < 1 , 1, 1 > 

••• Dy = Cy 

Case 3 : a > Mjj > 

i.e., a > < my, py, py > > < ny, yy, 5y > 

.-. a > my > ny, a > py > yy, a > Py > 6y. 

Then 

Dy = (iClyV Ny)(«) 

= < my, py, Py > 

= <m<«),p(«),p(«)> 
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= < 0, 0, 0 > 

and = (M(")v N(«)) 

= < 0 v 0 , OvO, O v O > 

= < 0 , 0, 0 > 

i.e., = Cij. 

.-. In all the cases, D|j = Cy 

.-. (MijV Njj)<") = M[j"'v N<") 

.-. (M v N / " ^ = M("'VN<"'. 

(iii) Let Py and Qy be the i f elements of M<"̂  0 N "̂̂  and (M © N)^"'. 

.-. Py = M|j">© Nj") and Qy = (My © Ny)*" ' . 

Case 1 : Mjj > Njj > a 

••• < my, Py, Pij > > < ny, yy, 5y > > a 

.-. my > ny > a, py > Yij > a and py > 6y > a. 

Then Qy = (My© Ny)(«> 

= < my + ny - my . ny, py + yy - py . Yy, Py + 6y - Py . 5y >̂ "̂  

= < my + ny (1 - my), py + Yy (1 - py), Py + 5y (1 - Py) 

> < my, py, Py (u) 

= < i , i , i > 

and = M,5"'© Ny "̂> 

= <m(«)©n(«) , p 5 « ) © y ; " \ pj^^ © 5<") > 

= <m;«Un;« ) -m5«) .n<«) p^^U Y ^ ^ - P ^ ^ 

P5«U6( " ) -P ; " ) .6 («>> 
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< 1 + 1 - 1 , 1 + 1 - 1 , 1 + 1 - 1 > 

< 1, 1, 1 > 

Case 2 : My > a > 

.-. < my, Py, Py > > a > < ny, Yy, 6y > 

.-. my > a > ny, py > a > yy, py > a > 5y. 

Then 

Q, = (MyeNy)^"' 

^ „ J . . . « n.. J . s.. rf.. s.. 
U = < my + ny - my . ny, py + yy - Py . yy, Py + 6y - py . 5y >*"̂  

= < 

> < 

my + ny (1 - my), py + Yy (1 - Py), Py + 5y (1 - Py) > (a) 

my, py, Py > (a) 

> <m(">,p(" \p(" )> 

= < 1, 1, 1 > 

and Py = Mi5">e Njj"' 

= < m ( « ) © n ( « \ p j " )ey<«) , P̂ "̂  0 S^") > 

= <m(") + n(«) -mS") . n("), p^" '+ y ^ " ' - p5« ' .y j " \ 

P<«U6(« ) -P5" \6<" )> 

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

= < 1 , 1 , 1 > 

••• Qy > Pr 

Case 3 : a > Mjj > Ny 

i.e., a > < my, py, py > > < ny, yy, 6y > 

.-. a > my > ny, a > py > yy, a > py > 6y. 

Then 

Qjj = (My© Ny)(«) 

= < my + ny - my . ny, py + yy - py . yy, py + 5y - Py . 5y 



91 

= < my + ny (1 - my), py + yy (1 - py), Py + 5y (1 - Py) 

> < my, py, Py > 

> <nn5" \p5" \p5«)> 

= < 0, 0, 0 > 

and Py = Mj^^e N J " ^ 

= < m [ « ) e n ; « \ p ; « ) e y 5 « ' . p5">e55"'> 

= < m ( « ) - H n 5 " ) - m ( « ) . n ( « ) , p ^ " ' + y j " ^ - p ^ - ^ y S " ' , 

p(«) + 5 j « ) - p ( " ) . 5 ( " ) > 

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

= < 0 , 0, 0 > 

• • • Q i j = ^ i . 

.-. In all the cases, Qy > Py 

.-. (MyS Ny)(") > Mj-^'e Nj") 

Thus, (MeN)<">> M("^eN<"'. 

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 

(i) (MvN)(„ ) = M(„)vN(a) 

(ii) ( M 0 N ) ( a ) = M(a)0N(a) 

(iii) (MeN) (a ) > M ( „ ) © N ( a ) 


