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ABSTRACT

Wan et al. (Computers & Industrial Engineering, 93 (2016) 286-301) proposed triangular intuitionistic fuzzy
generalized ordered weighted averaging (TIFGOWA) operator and proved some of its basic properties. In this paper, it
is pointed out that the statement and proof of boundedness property of TIFGOWA operator, proposed by Wan et al. is
not valid. Also, a valid statement and proof for the same is proposed.

Keywords: Multi-attribute group decision making, Triangular intuitionistic fuzzy number (TIFN), Generalized ordered
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1. INTRODUCTION

If &, , d;, ..., d; are triangular intuitionistic fuzzy numbers (TIFNs) then,
TIFGOWA,, (8, .8y ...y )= g " (B2, w; gla&; )
where g is continuous strictly monotone increasing function n, w = (w,, w,.....,w, )" is the weight vector associated

with TIFGOWA operator, satisfying 0 < w; =1 (i = 1,2,...,n) and El,w; =1, (10, (2).... (n)) is a permutation
of (1L.2..... n) such that &y = &;.4,) forall i, is called TIFGOWA operator [1, Sec. 4, Definition 15, pp. 291]. Wan et

al. [1, Sec. 4, pp 291], stated and proved some useful properties (idempotent, monotonicity, boundedness etc.) of
TIFGOWA operator. In this paper, it is pointed out that the statement and proof of boundedness property of TIFGOWA
operator, proposed by Wan et al. [1, Sec. 4, Proposition 4, pp. 292], is not valid. Also, a valid statement and proof of
the same is proposed.

2. INVALIDITY OF THE BOUNDEDNESS PROPERTY

Wan et al. [1, Sec. 4, Proposition 4, pp. 292] stated the boundedness property of TIFGOWA operator in following
manner.

“Letd; = (@i, a;. @;); wﬂl.,uﬂl_) (i = 1.2,...n) be aseries of TIFNs. If

= ((min;{ @}, min;{a;}, min;{ @) ; wa,v; Hal-)y @t = ({mﬂxi{ a;}, max; {a;}, max; { &})iv; wa i ; ﬂal-) then
6~ < TIFGOWA,, (&, .Gy .0, iy ) = &7

It is obvious from this statement that according to Wan et al. [1], there will exit at least one weight vector
w = (wy,wy,...w, )7, satisfying wy, wy, .. wy = 0and wy + wy 4+ -+ wy, = 1 such that

TIFGOWA,, (&, ,&; ... 6, ) = &~ and TIFGOWA,, (&, .6, , ... &, ) = &*.

In this section, two TIFNs &, and & are chosen and shown that there will not exist any weight vector w = {w,, w7,
satisfying wy.wy = 0 and wy + w, = 1, such that TIFGOWA,, (&, . &,) = &%,
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Letd, = ((1,4,7):0.4,0.2) and &, = ((2,3.8); 0.3,0.8) be two TIFNs then
&= = ((min {1,2), min {43}, min {7.8) );min {0.4.0.3}, max {0.2,0.8})
= ((1,3,7;03,08)
g* = ((max {1,2} max 4,3}, max {7.8} }: max {0.4,0.3}, min £0.2,0.8})
= ((2.4.8);04,02)
And for glx) =x,
TIFGOWA,, (&, .d,) = g~ (w,g(d, ) +w,9(&,))
=g~ lwydy + wyd,y)
=wyd; +wyd;
=w, ((1,4,7):04,0.2) + w,((2,3,8); 0.3,0.8)
=((w, + 2wy, 4w, + 3w,, Tw, + 8w;,); 0.3,0.8)

Now, the aim is to find a weight vector = (wy,w,)*, satisfying wy.w; =0 and wy + w; =1, such that
TIFGOWA,, (&, .&,) = &*

According to existing result [1, Sec. 2, Definition 10, pp. 289],
TIFGOWA, (&, .d8,) =a*

= my, (TIFGOWA,, (&, . d;),v) = my(a*.v),
m, (TIFGOWA,, (&, .d,).y) =m,(@*v) v 0=y =1,

= my ((Gvy + 2wy, 4wy + 3wy, 7wy + 8w,);0.3,0.8).7) =m, (((2.4.8):0.4,02).7),
m, ((Gvy + 2wy, 4wy + 3wy, 7wy +8w,):0.3,08).7) = m, (((2.4.8):0402).y) v 0=y <1,

=

[ = (w + 2w, + 208w, + 3w,)) + 120w, + 3wz) + 7w, + 8w2)]0.3) = S[(1- 2 +2x4) +
¥(2 x4 +8)](0.4)

-

10 =) (wy + 2wz + 20w, +3w,)) + 720w, +3w;) + Tw; +8w)](1 - 08) =21 -2 +2x D +
y(2 x4 +8)](1-02)

[ — ) (9w, + 8wy) + ¥ 15wy + 14wy)] x 0.3 = [(1 — )10 + y16] x 0.4 (1)
[(1 —)(Ow, + 8w,) + (15w, + 14w )] % 0.2 = [(1 - )10 + y16] % 0.8 )

Equations (1) and (2) should be satisfied for all values of ¥ € [0.1]. Assuming ¥ = 1, Equations (1) and (2) are
transformed into Equations (3) and (4) respectively.
4.5wy +4.2w, = 6.4 3
3w, + 2.8w, = 1.28 4)

It can be easily verified that it is not possible to find any values of wyand w; = 0, which satisfy Equations (3), (4) and
the condition wy + wy = 1, simultaneously i.e. ,
my (TIFGOWA,, (&, , 8,),v) = m,(&% %) and m,(TIFGOWA,, (d, .d;)y) #m,(@"y)v 0=y =1

= TIFGOWA,, (&, .&,) = &* for any weight vector w = (w.w,)".

Hence, the statement TIFGOWA,, (&, .d,) = &% is mathematically incorrect. Similarly, it can be verified that the
statement &~ < TIFGOW A, (&, .d5) is also mathematically incorrect.
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3. PROPOSED STATEMENT AND PROOF OF BOUNDEDNESS PROPERTY

In Section 2, it is shown that the statement and proof of boundedness property of TIFGOWA operator of TIFNS is not
valid. In this section, a valid statement and proof of the same is proposed.

Let d; = (@[, a8 ); wd.,ud.jl (i = 1.2,....n) be aseries of TIFNs. If
o = (g (Tawigla) + 207 (Tl wiga)). g (s wig (2)) + 29 Oy wig (o). g~ (Tis wigla) +
23_1{EF=1“'EE{E'[]]) »min;{ws,}. max; {ﬂdl}]

and
& = (g7 Oy wig(@) + 297 Ol wig (@), g~ Ehy wig @) + 297 Oty wigla)), g~ Ol wig (@) +
297 (1 s wig(a;)) )i max; {wa, }.min {us})

then - < TIFGOWA,, (d, .d,) <d~.

Proof: Using the existing result [1, Sec. 4, Theorem 3, pp. 291],
TIFGOWA, (&, .8, ,..dp )= ((3_1{EF=1 wig(a;)). g7 Chywigla)) g7 CL, W[E{Eijj)i min; {wg,} . mﬂ[{ﬂdgﬂ

Furthermore, using the existing result [1, Sec. 2.2, Equation 16-17, pp. 289],
m, (TIFGOWA,, (&, &y , . 6,)9) = = ({1 —¥) (g‘l{ELlwl-g@[}} + Eg‘lizz’:lw[g{am] +y(g Er, wg(@)) +

20~ (s wig(a,))) | min fu, }
and
m, (TIFGOWA,, (&, .Gy ... &,).¥) = ((1—y](g"‘{zf’ﬂw[g@[}}+23"‘(EF=,_wl-g(a[]]:|+T{3'1(EF=,_WL-Q(DT[]]+

257 Sy wig(ar)) ] — max{uy })

It is obvious that on putting ¥ =0, the minimum values of my, (TIFGOWA,, (& ,&;,...d,).7) as well as
m, (TIFGOWA,, (&, .d;....d,.¥) will be obtained and on putting ¥ =1. Also, the maximum value of
my (TIFGOWA,, (& , &y , ... d,).¥) as well as m, (TIFGOWA,, (&, .d; . ..., d,).%) will be obtained i.e.,
my (TIFGOWA,, (&, &, , ...dy).¥ = 0) = m,(TIFGOWA,, (&, ,&; ,....d,).v)

= m,(TIFGOWA,, (&, .d;, ., p)y = 1) (5)

and m,(TIFGOWA, (&, .d,,...6,0% =0) = m (TIFGOWA, (&, .6, ..., &,)7)
< m,(TIFGOWA,, (8, .5 ... 8,07 = 1) (6)

Furthermore, using the existing result [1, Sec. 2.2, Equation 16-17, pp. 289],
my (&7.y) =

m, (((g‘l{ztlwl-g@[}} +2g7 1 wig @) g~ (TR, wig(a)) + 2972 % wig(a)). g~ (Zh wigla;)) +
27 2L 1“15‘{'5!1:':')?miﬂi{wai}Jmﬂi {Hai}JsT]
= %({1 — ) {H_L{EF=L“"[H @i}} +2g7 0, wig {ml-:ljj +¥ (g_l{zf;lw[g@[}} +2g7 3, wl-g{c!-[:l:')] m[n[{wdi}

= (g7 (S wiglar)) + 297 Gy wig(a))) min; {ws }
= m,(TIFGOWA,, (d, .&;,...d,)y = 0). @
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my (&%) =
m, (({g'l(ELlw[g(ﬁ[]] + 297 AL wigla ). g7 B, wig(E)) + 297 (B wigla)) g (B wi g )) +
2g7* ?:1“‘[3‘{5[]]}?maﬁi{wdi}Jmiﬂi{Hei})ﬁ}’J

= (- Cr wig @) + 297 (T, wig(a)) + v(g ™ Ol wig @) + 267 (Tl wig(a)))) (1 -
mﬂi{ﬂei}}

= %iﬂ_iﬁF:iwiﬂ{ﬁi:]] + 23_1E?=1w'[g{a[:|]}{1 - maxl-{udl}}

= m, (TIFGOWA,, (@, .67 , o, Gy =1) )
Similarly,

m,(d=.y) = m, (TIFGOWA, (4, .d;....d,).y = 0) )

m,(d*.y) =m, (TIFGOWA,, (4, .d;....d,).7y = 1) (10)
Using Equations (5), (7) and (8), we have

my, (@7.y) = m, (TIFGOWA,, (&, .&;,...d,).v) = m,(d%.y) (11)
Using Equations (6), (9) and (10), we have

m,(d".y) =m, (TIFGOWA, (4, .d;....d,).7) =m,(d*.y) (12)

Using Equations (11) and (12), we have
6~ = TIFGOWA,, (g, .d,) =a*.

4. CONCLUSION

It is shown that the statement and proof of boundedness property of TIFGOWA operator, proposed by Wan et al. [1], is
not valid and a valid statement and proof of the same is proposed.
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