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1 Introduction

Ebrahimnejad (2016) pointed out that several methods have been proposed for
solving fuzzy/fully fuzzy transportation problems (transportation problems in
which each parameter is represented by a triangular/trapezoidal fuzzy number)
(Ebrahimnejad, 2014, 2015a,b,c, 2016; Oheigeartaigh, 1982; Chanas et al.,
1984, 1993; Chanas and Kuchta, 1996; Jimenez and Verdegay, 1998, 1999; Liu
and Kao, 2004; Dinagar and Palanivel, 2009; Pandian and Natarajan, 2010;
Kumar and Kaur, 2010, 2011a,b, 2014; Gupta et al., 2012; Shanmugasundari
and Ganesan, 2013; Sudhagar and Ganesan, 2012; Kaur and Kumar, 2012;
Chiang, 2005; Gupta and Kumar, 2012). However, no method has been pro-
posed to find the solution of generalized interval-valued fuzzy transportation
problems (transportation problems in which each parameter is represented by
a triangular/trapezoidal fuzzy number). To fill this gap, Ebrahimnejad (2016)
proposed the following methods:

1. A method to transform an unbalanced generalized IVTrFTP into a balanced
generalized IVTrFTP.

2. A linear programming method to find the solution of a balanced generalized
IVTrFTP.

Ebrahimnejad (2016) considered an unbalanced generalized IVTTFNTP and
applied the methods, proposed by him, to transform it into a balanced general-
ized IVTTENTP as well as to find its solution.
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In this paper, it is shown that on applying Ebrahimnejad’s method for
transforming an unbalanced generalized IVTTFNTP into a balanced general-
ized IVTTENTP (Ebrahimnejad, 2016), the obtained dummy supply and/or
dummy demand is not a generalized interval-valued trapezoidal fuzzy number
(IVTrEN), and therefore this method is not valid. In addition, a new method
(known as the Mehar method) is proposed to transform an unbalanced general-
ized IVTrFNTP into a balanced generalized IVTrENTP. Furthermore, the valid-
ity of the proposed Mehar method is discussed.

This paper is organized as follows:

2 Ebrahimnejad’s method for transforming an
unbalanced generalized IVTrFNTP into a balanced
generalized IVTrFNTP

Ebrahimnejad proposed the following method to transform an un-
balanced  generalized IVTrENTP into a balanced generalized

IVTrENTP, i.e., to transform Za,:&zb, into 25.-:213,-, where, m
i1 =

i=1

represents number of sources, n represents number of destinations,

m._ m m m m m m m m

p L L L L. L U U U U, U
E ai = E,ail’E ai2’§ ai3’zai4’w > 2 ail’E ai2’§ ai3’zai4’w
i=1 i=1 i=1 i=1 i=1 i=1 i=1 i=1 i=1

represents total interval-valued fuzzy supply, and
55 ([ S S0 S St 0590500 B0 )|
=

represents total interval—valued fuzzy demand. The generalized IVTrFN ((af,
a,Lz, a,L3, ajz; ) (a,l, Z, ag, apn, w )) represents the supply of the product at ith
source S;. The generalized IVTrFN (( i, 12, L ob), (bY il jz, bfi;wU))
represents the demand of the product at jth destlnatlon D;.

Case 1: If gt <3l 4t <L, : :
ase ;‘1,1 < ;bf‘ ;‘Zfz < ; " Za* < Z L Z‘am < ;b
ial < Zbl/ iag < Z":bf/z iag < Zn:bjl’ s ZaM < beu , then add a

! i=1 j=1 i=1 j=1 i=1 J=1
dummy source Sim+1 having dummy supply

n m n m n m n m

L L L L L L L L. L
D0 = 2 D bis = D D bis = i D b =D ais o |,
j=1 i=l j=1 i=l j=1 i=l j=1 i=l
n m n m n m n m

U U U U U U U v, U
D0 =2 2 b = 2 s Y b = i Db = D @
j=1 i=l j=1 i=1 j=1 i=l j=1 i=1
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by considering the cost for supplying the unit quantity of the product from
the dummy source S, to all the destinations as a generalized IVTrFN
0= ((0000 1),(0,0,0,0; 1))

m n m
Case 2: If 2.0 S Za'l’ zbﬂ - Zalz, ZbL ;aé, ]Z:]:bf - ;a,ﬁ,
n m n m
Z}:bj’.’ < Z}:afl’, be’ < Zalg, Z}bj” < Z}ag, Zl:bj” < Z}:az,
J= i= j=1 i=1 J= i= i= i=

then add a durﬁmy destination D, having dummy demand

by con51dermg the cost for supplymg the unit quantlty of the product from
the dummy destination D, ,; to all the sources as a generalized IVTrEN,

0=((0.0,0.0:1).(0,0.0,0:1))

Case 3: If neither Case 1 nor Case 2 is satisfied, then carry out the
following:
(i) Add a dummy source S,,,; having the dummy supply <(A -

(m+1)1 ° A(m+1)2’

A<Lm+|)z, A(Lm+1)4) (A(m+l)l , A<lfn+l)2 Agn+1>3 A(lfmm )> by considering the
cost for supplying the unit quantity of the product from all the dummy

sources S,,+1 to all the dummy destinations as generalized IVTrFN
0=((0,0,0,0:1),(0,0,0,0:1))

m+]

Zb -l
i=1

n m
L L
+max{0, E b — E ai,},
j=1 i=1

AL

(ot = Ay maX{O’ 2 hp=2bi -[Zaé =24 j}
= = c .
A(Lm+1)3 = A(Lm+1)2 +max {0’ z jL3 _ijLz _[Zaé - aé J}’
j=l j=1 i=

AL

(m+1)4 = A(€n+1) +max {0 Zb_,-L4 _zbjL} _(Z‘lﬁ; - a,-Lg j},
p= p , .

Aoy —maX{O Zbll Zal,}
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Ao =30~ St om0t St
i=1 j=1 i=1
n n m m
+max {O,(Zb;é - Z ﬁ}—(Zafﬁ - za,-lf j},
j=1 j=1 i=1 i=l1

A(Iinﬂ) :A(m+1 +max{ [Z ;JUJ [zad Zaﬂj}

A =AY +max{ [z ib;g]_(iag_iagj}
j=1 i=1 i=1

L
(ii) Add adummy destination D, | having the dummy demand <(B(L,H,)l B,

U
B, Bl ( (M),,B(M)z, D)3 (n+])4)> by considering the cost for

supplying the unit quantity of the product from all the sources to the dummy
destination D, , | as generalized [IVTrFN 6: ((0 0.0, 0.1) (0’0’0’0;1)) .

Zb Zall +max{0 Zall Z ,1}’
B(LM)2 :B(L +max{ [Zalz Za”j [ —ibjﬁ j},
=1 =1

n+l

By = Bl m{ [z zj [szb]}
= 1

B =Bl m{ [z z] [z z]}
= i=

Um max{O Za,, Z jl},

n+1

Za,, Zb” +max {0 iaf]’ - Zn:‘bjul }
= j:
+max{ (iz St - (S -5t )|
=1 i=1 j=1 j=1
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s = Bl +ma"{ (Z Z“tzj [ijys =205 ]}
= =

B(Z+1)4 = B(M) +max{0 [Zafft —Zafé}—(z o —Z %J}
i-1 i=1 = =

3 Flaws of Ebrahimnejad’s method for transforming
an unbalanced generalized IVIrFNTP into a balanced
generalized IVIrFNTP

In this section, some numerical values are considered to show that Ebrahimnejad’s
method for transforming an unbalanced generalized IVTrFNTP into a balanced
generalized IVTTFNTP (Ebrahimnejad, 2016) is not valid.

(1) Let m m m m m m m m and
L L L L. L U U U U, U
E,ail’E ai2’§ ai3’§ dig> O |, E ail’E ai2’§ ai3’§ diy> O
i i=l1 i=l1 i=l1 i=l1 i=l1

(12,7, 11 1) (0,3,8,7;1)>

(g7t oot

= 489131) (1610181)>

L m n m n
; L L
Since E,QIIS bj]’ E alz—E 2 Ealgﬁ EbJ.L3’ EaMS Ebﬂ’
i i=1 j=1 i=1 j=1

Za” < ZbU Za,z < Zb Zaﬁ < Z 20,4 < Zb,4, i.e., Case | of

Ebrahlmnejad’s method (Ebl‘dhlmnejdd, 2016), dlscussed in Section 2, is
satisfied. So, according to (Ebrahimnejad’s (2016) method,
the dummy supply will be ((4—-1,8-2,9-7,13—-11;1),(1-0,6-3,10-38,
18—7;1))=((3,6,2,2;1),(1,3,2,11; 1)).

However, it is not a generalized IVTrFN for the following reason: It can
be easily verified from the graphical representation of generalized IVTrFN
(Ebrahimnejad, 2016) as well as from the existing definition of a generalized
IVTrEN (Ebrahimnejad,2016)thatinageneralized IVTTEN ((a,", a,", a3, as"; "),
(g Y a,Y, a3U, aV; a)U)) the condition ;Y <a;*<a,Y<at < a3L < a3U <at<al
should always be satisfied. While, for the obtained dummy supply ((3,6,2,2;1),
(1,3,2,11; 1)), this condition is not satisfied. Hence, Ebrahimnejad’s method
(Ebrahimnejad, 2016) to obtain the dummy supply is not correct.
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(2) Let m m m m and
(St St St St of ) St St St St o)
i=1 i=1

<(489131 1610181>

<( /1’ /2’ /3’ /4’ J ( /1’ 12’ /3’2 14’ ]>

- 127111) (03871
Since Zn:bfl < ia,ﬁ . zb,L = Zafz, Zb,L3 < Za,-Ls’ me s Za,4 ’
Zb/”l < Zall, ij”z < Za,z,zbg < Za,3, me < Za,4,

i=l i.e., Case 2 of
Ebrahlmnejad’s method (Ebrahimnejad, 2016), discussed in Section 2, is
satisfied. So, according to Ebrahimnejad’s method (Ebrahimnejad, 2016),
the dummy demand will be ((4—1,8-2,9-7,13-11;1),(1-0,6—-3,10-38,
18—7;1))=((3,6,2,2;1),(1,3,2,11; 1)).

However, it is not a generalized IVTrFN for the following reason. It can
be easily verified from the graphical representation of generalized IVTrFN
(Ebrahimnejad, 2016) as well as from the existing definition of a generalized
IVTrEN (Ebrahimnejad,2016)thatina generalizedIVTrFN((alL, agL, a3L, a4L ; a)L),
(ay v azy, a3U, a4U; a)U)) the condition a U< alL < azUs azL < a3L < a3U§ a41‘ < a4U
should always be satisfied. While, for the obtained dummy demand ((3,6,2,2;1),
(1,3,2,11; 1)), this condition is not satisfied. Hence, Ebrahimnejad’s method
(Ebrahimnejad, 2016) to obtain the dummy demand is not correct.

(3) Let m L m L m L m L L m U m U m U m U U
b Dk Yt Y o || Sl Sl Sl Yl o
i=1 i=1 i=1 i=1 i=1 i=1 i=1 i=1

= <(110,150,160,180; %),(100,140,170,190; 1)>

and <[zb,],z VSV ] (Z DIDIBYE ]>

= <[90,120,140, 200;5}(75,105,155,215;1)>.
Since zbjl = zam Z}bJL < Zl:aiLZ’ ZbIL < Zaig’ zat4 - Z j4?
j= i= j=1 i=1
L. S mv"v..,c 3 of
zbylszla;{, Zb <Y Y b < Yl 20 < Qb Moo FE 50
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Ebrahimnejad’s method (Ebrahimnejad, 2016), discussed in Section 2, is
satisfied. So, according to Ebrahimnejad’s method (Ebrahimnejad, 2016),

the dummy demand will be 45,55,55,55; % .(25.60,60.60; 1)2.

However, the obtained dummy demand is not a generalized IVTrFN for
the following reason. It can be easily verified from the graphical representa-
tion of generalized IVTTFN (Ebrahimnejad, 2016) as well as from the existing
definition of a generalized IVTrFN (Ebrahimnejad, 2016) that in a general-
ized IVTrFN ((alL, ar, a3L, a4LwL),(a1U, a?, a3U Lay ;coU)) the condition af <af<

a¥ <ar<af<a¥<al<al should always be satisfied. While, for the obtained

dummy demand <(45,55,55,55,%j,(25,60,60,60,1)> s this condition is not

satisfied. Hence, Ebrahimnejad’s method (Ebrahimnejad, 2016) to obtain the
dummy demand is not correct.

4 Proposed Mehar method for transforming an
unbalanced generalized IVIrFNTP into a balanced
generalized IVIrFNTP

In this section, a new method (known as the Mehar method) is proposed to trans-
form an unbalanced generalized IVTrFNTP into a balanced generalized IVTTFNTP.

Let us consider an unbalanced generalized IVTTFNTP having m sources
and n destinations such that the availability of the product and the demand of
the product at ith source (S;) and jth destination (D;) be represented by gen-
eralized IVTrFNTP 5,- = <(aiL1,aiL2,aiL3,aﬁl; a)L),(aff,ag,ag,aZ; o )> and
Zj = <(bf1,bf2,bf3,bf4; wL),(bﬁ,b;’z,bjlg,bﬁ; o )> , respectively. Then, this un-
balanced generalized IVTTFNTP can be transformed into a balanced general-
ized IVTrENTP as follows:

m v n U m m n n
. < L U L U
Case 1 If Y'afj <D i, Sal - a <> s
i=1 Jj=1 i=1 i=1 j=1 j=1
m m n n
U L U L m m n n
D=2 <2 b= Db Yak ~Sal < St - S Y
i=1 i=1 =1 =1 i-1 i-1 j=1 j=1
m m n n m m n n
L L L L
_ < _ U _ L U _ L
zan Zaiz = Z 3 Z j2° Zais Zam < Zbﬁ Z 3’
i=1 i=1 Jj=1 Jj=1 i=1 i=1 j=1 j=1
m m n n m U L L n bU " bL
L U L U — < _
a,—ya,< S —>b, Zam Zam = Z j4 Z i+ then add a
4 3 4 3
izzll l LZZI: ' jZ:l: g 1221: ! i=l i=1 =l =l
. L L L
dgmnwsomggSm+H§wmgdgmnwsgmdy<Oxmﬂn,Awﬂn,Am”ﬁ,
A(m+l)4), (A(m+1>1, A(m+l)2, A(m+l)3, A(m+|)4) by considering the cost for

supplying the unit quantity of the product from the dummy source S,
to all the destinations D,,; as a generalized IVTrFN

0={(0.0,0,0:1),(0,0,0,0:1)).
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Wy =SSt Koy = [z zsz—(zas—zaﬁ}
j=1 i=1 i=1
A(lin+l m+l (Zb Zb ] (Zaﬂ Zalﬁj’
i=1 i=1
A(m+1 _A(l:rwl (Z Z ZJ_[ZaiLZ_Za,‘ZJ’
j=1 i=1 i=1
W = Mo+ S5 -39St -3t |
J= J=

AU

AL S U <
(m+l) A(mH) zbjS _Z i3 -
j=1 j=1

AU

(m+1)4

Aos = A +| 205~ D b5 —( al - agj,
= A ]
= Al T ij‘; —Z . —(Zaﬁ —Zaﬁ‘].
Case 2: If Zn:bju < iaff, i z o< Zall —Za” ,
= i-1 =1
S-S bh<Yah-Yak. S Z 72 —Za,z Za,z’
I= = i1 i1 =

n L L L m L n m
_ _ L U L
Zbﬂ Zbﬂ < Zai3 Zaﬂ ’ Z Zb,z = ZaB _zaiB ’
J=1 =1 i=1 j=1 =1 i=1

Zn:b zbz% = Za iag > i Zb,4 = iaM 20,4 then add a

dummy destmatlon UDn+ | havmg dummy demand <(B(,,+1>I , W,)z , B(Ln o
Bi...) (B s Bl B, B (”+])4)> by considering the cost for
supplying the unit quantity of the product from all the sources to the

dummy destination D, as a generalized IVTTFN
0=((0,0,0,0;1),(0,0,0,0; 1))

n+1 Zazl z/l’ (n+1)1 (n+1)1 (za Zﬂff]—[z; Z]l}
i =
Bl =B (z St -2 |
j=1

BL

o=+ St {030
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n n
L L
- ijs_zb«fz ’
j=1 j=1

B(li+1)3 = B(Ln+1)3 J{zag - a;j_ Zb% _ijL3 ’
i ; = =

(Sot-$t {313
7=l =1

B(lsz-l n+1 {zaﬂi Zal4j [Zbij“ - ZbIL“J
7=l =1

Case 3: If neither Case 1 nor Case 2 is satisfied, then carry out the followmg

(1) Add a dummy source S,,,; having dummy supply <(A(m+l)l ,
A(Lmn)z R (m+l)4) (A(m+1)1 s A(l:rt+l)2 S A([,/n+1>3 s A(m+l)4)> by consider-

ing the cost for supplying the unit quantity of the product from the
dummy source S,,.; to all the destinations as a generalized IVTrFN

0=((0.0.0,0:1).(0,0,0.0:1))

AL —max{ [z Zaj}

A(m+1)2 s
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(2) Add adummy destination D,,, ; having the dummy demand <(B(L,,,+1)1 , B(L,,,H)z ,
Bl .y Bl (B Bl s Bonaiss B )> by considering the cost
for supplying the unit quantity of the product from all the sources to the dummy

destination D, | as a generalized IVTTEN 0 = ((0,0,0,0; 1),(0,0,0,0; 1))

B(‘fl”)] = max {O,[iaf{ - Zn:b/Ul J},

L

B(n+1)1 = B(ljm)l +max {0’

B([’JHI)2 = B(LM)1 +max{0, ( ay, — ‘ ar

B(lme = B(LM)4 +max{0,([2ag - aiﬁj—(Zbﬂ —Z IL4]

5 Validity of the proposed Mehar method
To prove the validity of the proposed Mehar method, it is sufficient to prove that:

1. The obtained dummy supply will be a generalized IVTrFN.
2. The obtained dummy demand will be a generalized IVTrFN.

3. InCase 1, iéi +7\m+1 = ZZ/ )

i=1 j=1
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4. In Case 2, iéi = Zn:l;, + B -

i=1 j=1

5. In CaSe 3, Zm:éz +Zm+l = ig, +§n+1 :

i=1 j=1

Therefore, the same is proved in this section.

5.1 The obtained dummy supply will be a generalized IVTrFN

It is obvious from Case 1 of the proposed Mehar method that for the obtained
dummy supply

( (m+1)1 > (m+1)2 > A(Lm+1)3a (m+1)4) ( (m+1)1 > (m+1)2 > A([r/n+1)3’ (m+1)4)> the
conditions A(n+])l A(Lm+1>1 A([:n+l)2 = A(m+l)2 < A(m+1)3 < A(m+1>z = A<Lm+1)4
< A(m+1)4, will be satisfied. Therefore, the dummy supply <(A(m+,)1 , A(Lmﬂ)z,
Al s Aena) s (Al Al s A Am+1)4)> obtained from Case 1 of

the proposed Mehar method, will always be a generalized IVTrFN.

5.2 The obtained dummy demand will be a generalized IVTrFN

It is obvious from Case 2 of the proposed Mehar method that for the obtained

L L
dummy demand <(B(n+l)l’ Bl Bhoss Bhoy) . (Bos Buin, B(nL+1)3»
B
B(n+1>4)> the conditions B( o S B(M)1 < B(H])2 < B(}M)2 < B(n“)3 < By

< B(l:l i S B(n+l)4 , will be satisfied. Therefore, the dummy demand <( syl »
L L U U
B(n+])2 5 B(,H.])g 5 (n+1)4) ( (n+1)1 2 B(n+l)2 5 B(n+l)3 5 (,,+1)4 )> N obtained from the

Case 2 of the proposed Mehar method, will always be a generalized IVTrFN.

5.3 The obtained dummy supply and dummy demand will be
a generalized IVTrFNs

It is obvious from Case 3 of the proposed Mehar method that for the obtained
L [
dummy supply <(A(m+1)l s A(Lm+1)2 > A(Lm+1)3’ (m+])4) (A(m+l)l s Al A

(m+1)2 (m+1)3 »

AL

(m+1)3 —

Al +l)4)> the conditions A” =~ < A" =~ < AU < Al

(m+1)1 mDl = Az = Sz =

A(lf,mﬁ < A(L s S A([fn 114 » Will be satisfied. In addition, for the obtained dummy

L L U BY
demand <( )L 0 Bns By (n+1)4) (B, (n+1)1 > (n+1)2a B3 n+1)4)>7
U
the conditions B(n+1)1 < B(n+])l < B(n+l)2 < B(n+l)2 < B(n+m < B,y < B(n+l)4 hS

B(lf,+1)4 , will be satisfied. Therefore, the dummy supply <(A(m+1)1 , AF A-

0 Y )2 % )3 >
(m+l)4) (A(m+])l > A(m+l)2 > A(m+1)3 . (m+])4) and the dummy demand <(B(n+l)1 ’

B(Ln+1)2 s B(Lnu)z (n+l)4) (B, (n+1)1 5 B(n+l)2 , Bons, B(,,+1)4)> , obtained from Case
3 of the proposed Mehar method, will always be a generalized IVTrFNs.
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5.4 Validity of the condition  a; + A

m
L L
= <( azl’ ZatZ’
i=l1 =1

(A m+l 1’AL

iéi + Zm+l = ZW:Z,
i=1 j=1

m
14’
i=1

m+1)2° (m+1)3’A(m+1) ) (AU

(m+1

Zam Zam 2 Zaw

) ’A(m+1)2 ’A(m+l)3 ’A(m+1)4

=3,
j=1

594 304 395 S }[ZIJ-I,Zb,Q,Zbﬂ,Zb,M j>
J=

3

1

=

3

a; +A’

il m+1

i

|
(St
E

= Za” +Af

m+1

Zaﬂ + ALm+1 Zal”ﬁ
ZaIZ + Alin+1 Zal'i

(53500375500

L
Zaﬂ +A m+1

Zaz3 + Al;n+1
Zam + ALm+1
Zau + A[r/nﬂ
Zaﬂ + A[:nn

U
Zaz3 + A m+1

+ A-

m+l

+AY

)+1

Zj.,

Zbﬂ’
Zbﬁ’

Z j4?
Z Jr’
Z Jj2’?
Z j3?

ey

(@)

3

“

(&)

(6)

(N
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v L (®)
Zal4 +Am+1 = Z j4
j=1

It is obvious that in order to prove Z&f +Am = 25 i, there is a need to

i=1 =1
prove that Egs. (1)—(8) are satisfied. Here, only the Valiélity of Eq. (1) is proved.
The validity of the remaining equations can be proved in the same manner.

n n m m
St Ay = S+ A {zb,a —zb;ﬁj—[zas -5t
Jj=1 j=1 i=1 i=1
m n m n n m m
=2aﬁ+zz—Za:f{z;—zzj—(Zaﬁ—Zaffj
i1 =1 i=1 =1 =1 i1 i1
n
“S
j=I1

5.5 Validity of the condition Zéi = ZI;j +Bun

i=1 j=1

iéi = ig/ +§n+l
i=1 j=1
m m m m m m m m
= <(Zafl, Zafz, Zag, Zaﬁ; a)Lj,(Zaff, Zaf;, Zag, Zafi; " j>
i=1 i=1 i=1 i=1 i=1 i=1 i=1 i=1
<(Z 11’212’213’214’ J[Z 11’212’212’214’ J>

L L L U U U
+ (B(n+l)l’B(n+l)2’B(n+1)3’B(n+l) ) (B(n+l)l’B(n+l)2’B(n+1)3’B(n+l)4 )>

=

m m m m m m m
U U U v. U
dir> E i2> E i3 E,aw > E i1 E Aiz> E dizs E diys O
= P p P p

i=1 i i

i=1
n

<(ib/Ll +B(Ln+1)1’ Z i +BLn+1 Z P +BLn+1 Z p +BL»1+14; a)LJ’
j

Jj=1 J=1

nbj +Bl:1+1 ZU+BII/1+1 ZU+B[111+1 ZU+Blr/z+l4;a)Uj
32% ZbL+BLM ©)

Z ZbL + B, 15> (10)

i=l1
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Eks §}L+BLI (11)
2%4 sz+B;1 (12)
fﬁu E}”+BZI (13)
i=1

S sz+B;I (14)
i=1

m

Zka E}”+B%1 (15)

ka 2}”+Bil (16)

It is obvious that in order to prove * Za, Zb + B , there is a need to
prove that Egs. (9)—(16) are satisfied. Here only the Vahdlty of Eq. (9) is
proved. The validity of the remaining equations can be proved in the same
manner.

9108 = 5000 - 3t |- - 301
i=1 i=1 j=1 j=1
=2b;+2aff—2b;a+{zaﬁ—2aﬁj—[2bﬁ—2bz]=2aﬁ-
j=1 i=1 j=1 i=1 i=1 j=1 j=1 i=1

n ~

5.6 Validity of the condition Za, + Amit = >b; +Bun

i=1 Jj=1

m

Za, +Am+1 ij +Bn+l

U
A(mH)’i ’ A(m+l)4 )>

n
b, > b b
12’ 13’ 14’ Jl’ J2’ J3’ /4’
Jj=1 J=1

+<(B(Ln+l)] B(I;z 1)2’ n+l ”5’ n+l ’ (B(l;/H] 1’ n+1 2° (n+l)3’B(l:z+1)4 )>

m m m m
( aiL,,ZaiLz,Zaé,Zaﬁl,w J (Zal,,Zalz,Zaﬂ,ZaW j>

+ (AL AL

(m+1)1° (m+1)2’ m+l '5’ m+l 4 )’ (m+1) 1’ m+1 2°
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=

3

(S 3o 3o St o).
(Zall +A‘fn+] Za,2+A7n+] D ag +AUm )3 Zal4+Alfn s @ j
P
[ZbL +B,.,, ZbL +B,.1 ZbL +B,., ZbL + B, @ ]
{Z i+ Bl Z 2+ Bl z it By Z j Bl 0 J

= Z“u +ALm+1)1 ZbL +Bn+1 (17)
Z“zz +ALm+1)2 ZbL + Bn+1 (18)
Zan Al = ZbL + By (19)
ii;:alﬁ + A(L " ZbL +B- i) (20)
Z}H+AZH §}U+BZH 21)
Z“zz + Al,’nﬂ)2 Zb” + Blj+1 (22)
Zan Al = Zb” + By (23)
S + Ay Zbu + B4 24)
p=

It is obvious that in order to prove Zd" T Am+l _ Zn:lj, +§)1+1 , there is a

i=1 j=
need to prove that Egs. (17)—(24) are satisfied. Here, only tl/wl validity of Eq. (17) is
proved. The validity of the remaining equations can be proved in the same manner.
Putting the values of A’ =~ and B, in Eq. (17), it will be transformed
into Eq. (25).

e e
_ Zb N max{O,(iaﬁ - Zb J} ¥ max{O,[[i’an:ai’[ - Za] —(Zb - ij]}

(25)
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There may be the following four cases:

Case 1: n n m m and ! U U -
L U L U b, >>a;
ijl - z :bjl 2[2 i — 2 4 ,Z; Z i
=l j=1 i

n n
. L U
Case 2: Z /I_Z o <
j=1 J=1

[

Case 3: i:, Zbﬁ S[i‘liﬁ_ maill/ and ibj‘.’ziafl’.

i= ' '

e | 352012

" [ib zb,.]z[ia, S| BT v
J=1

oo (S35 )< 3333 -

max{ [(Zb ibﬁ}—[iaﬁ—iaun

=[;bﬁ—;b%}(leaﬁ—iaﬁ)

and therefore Eq. (25) will be satisfied.

200 = 2
BN A
(550 05050 3 320
o St - 3y | - iy e B e

satisfied.
m m Z _Zall
If [Zb Z J [ i 'U) and :

o[- (g o el

then
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oo (- )51 -(9- 52020 3)

mo moE and therefore Eq. (25) will be
max 10,/ 2 ay =y, =3 ay =y bl

i=l1

b e

If ; bt — y bsz( 3 at - 3 aﬁj and Zb” Za then the values of
: . “

maX{O [Zaff - bﬁj}=zaff - bjl-jl and therefore Eq. (25) will be
satisfied.

6 Invalidity of the existing result

Ebrahimnejad (2016) considered a generalized IVTTFNTP having two sources,
S, S,, and three destinations, D;, D,, D5, such that:

(i) The generalized IVTrF supplies at sources S; and S, are
2
<(70,90,90,100; %}, (65,85,95,105; 1)>, <(40, 60, 70, 80; 3), (35,55,75,85; 1)>,

respectively.
(ii) The generalized IVTTF demands at destinations D;, D, and D are

2
<(30 40, 50, 70; 3) (25,35,55,75: 1)> [(20, 30, 40, SO;EJ’(IS’ 25,45, 55;1)}

2 .
and <[40,50, 50,80; 5],(35,45,55,85; 1)> , respectively.
Ebrahimnejad (2016) claimed that

<(70 90,90,100; ) (65,85,95,105; 1)> <(40 60,70,80; ] (35,55,75,85; 1)> is not equal to

= 110 150,160, 180 — 1,(35,55,75,85; 1)
< 30,40,50,70; — (25,35,55,75,1)>+<(20 30,40,50, ) (15,25,45,55; 1)>

<(4O 50,50,80; ] (35,45,55,85; 1)> <(190 120,140,200 j (75,105,155,215; 1)>
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i.e., the considered generalized IVTrFNTP is an unbalanced generalized
IVTrENTP. Therefore, there is a need to add a dummy source S havin§ a

dummy generalized IVTtF supply 25.25.35.75; EJ’(O’ 25.45.85: 1)

and a dummy destination D4 having a dummy generalized IVTrF demand

2
<(45’55,55,55§ 5)’(25’60,60, 60; 1)> in order to solve the considered gener-

alized IVTTFNTP.
However, the dummy generalized IVTrF demand

2 , obtained by Ebrahimnejad (2016),
45,55,55,55; 5 , (25,60,60,60; 1)

is not a generalized IVTrFN for the following reason. It can be easily veri-
fied from the graphical representation of generalized IVTrFN (Ebrahimnejad,
2016) as well as from the existing definition of a generalized IVTrFN
(Ebrahimnejad, 2016) that in a generalized IVTrEN ((5%, b5, 15, by, "), (09, B3,
B3, b5, ")), the condition by <V <bY <b," <H5< by <H;< b should always be

satisfied. While it can be easily verified that if the generalized IVTrF demand
<(45,55,55,55; %J,(25,60,60, 60; 1)> is compared with a generalized IVTrFN

(W5, 65, 05, b 0, (B, 15,05, 6%, 0Y)), then Hi=45, t5=55, 15=55, bHi=55,
=25, bY=60, bY=60, b, =60.

It is obvious that 5 > 5, i.e., the necessary condition bY < is not satisfied.
Therefore, the obtained dummy demand is not a generalized IVTrFN. Hence,
the result of this problem, obtained by Ebrahimnejad (2016), is not correct.

7 Exact dummy supply and dummy demand for the
existing generalized IVIrFNTP

Ebrahimnejad (2016) solved the generalized IVTTFNTP, to illustrate the pro-
posed method. Since, in the considered generalized IVTrFNTP, total supply

2
‘<£110,1 ,160,180; —J,(mg 140,170,190 1)} is ot equal to the total de-
nd ([ 90,120,140'200: g),(75,105,155,2 5;1)), Ebrahimnejad applied
the proposed method to transform this problem into a balanced generalized

IVTrFNTP and claimed that there is a need to add a dummy source hav-
ing a dummy generalized interval-valued trapezoidal fuzzy (IVTrF) supply

2
25,25,35,75; 5}(0,25,45,85; 1) as well as a dummy destination having

a dummy generalized IVTrF demand <(45,55,55,55; %j,(25,60,60, 60; 1)> .
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However, as discussed in Section 3, the result of this problem, obtained by

Ebrahimnejad (2016), is not correct. In this section, the proposed Mehar method
is used to find the correct dummy supply and dummy demand.

Using the proposed Mehar method, the exact dummy supply and dummy
demand can be obtained as follows:

2 2 2 2 2 2 2 2 2
pa L L L L. L U U U U, U
D ={| 2 D D a2 s o0 || DD an. D ai Y ais @
i i=1 i=1 i=1 [ i=1 i=1 i=1 i=1

i=l1
- <[110,150,160,180; %j (100,140,170,190; 1)>

D 81057578 0 R 102578 70 il

1 j=1 j=1 j=1 1 j=1 j=1 j=1

= <(90,120,140,200;%],(75,105,155,215;1)>.

Case 3 of the proposed Mehar method is satisfied. Therefore, according to
Case 3 of the proposed Mehar method,

3 3 2 2
A} = A}, + max {0,{[217_;’3 - ij% j - (Zag - Zaé Jj}
= = -1 ol

=20+max{0,15-10} =25,

s o[ 1 (B
} =

=25+ max {0,45 —10} =60,

oo - (-5 )

=60+max{0,15-10} =65,

2 3
B:’l = max {0,[2{15{ - ijyl J}
i=1 j=1
=m 25

ax {0,100 75} =
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2 2 3 3
Bl = B! +max{0,[(2af] _zagj_[zb;, Y D}
i=1 i=l1 =1 Jj=1

J
=25+max{0,10-15} = 25,

2 2 3 3
sz = B4L1 +max {O,[(Zag - Zafl j - [ijyz - Z le D}
i=1 i=1 =1 Jj=1

J

=25+ max {0,30 - 15} =40,

3
=1

2 2 3
Bl = BY, + max {O,[(Zafz -day |- (bez b, D}
i-1 i1 J J=1

= 40+max{0,10—15} =40,

2 2 3 3
B =B +max{0,([2af3 _za;j_{zb; _zb;m
i=1 Jj=1 j=1

i=l1

=40+ max {0,10—20} = 40,

B~ B +max{0,{[zzlag _iagj_[j ooy D}
i=1 i=1 =1 =1

=40 + max {0,10 - 15} =40,

2 2 3 3
B}, = B}, + max {0,[(Zaf4 -, j - [ijﬂ - bl B}
im1 i-1 = =

=40+ max {0,10 - 45} = 40,

2 2 3 3
B, -5, +max{o{(zaz -t ) - D}
i=1 i=1 j=1 j=1

= 40+ max {0,10~ 15} = 40,

Therefore, the dummy fuzzy supply

<(AL AL A(erz+1)3’A(Lm+1)4; wL)’ (A(l:rwl)l’A(l:nH)Z’A(lr]nH)S’A(lz]nHM; O‘)U )>

(m+1)1° Y (m+1)2°

= <(5, 10,20,60; %j,(O,S, 25,65; 1)> and the dummy fuzzy demand
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(B Bl Blss BFLyas @ )s (Bl Bl Bl Bl @)

= <(25,40,40,40; %),(25,40,40,40; 1)>.

8 Exact results of the existing generalized IVIrFNTP

To find the solution of the generalized IVTrFNTP, presented in Ebrahimnejad
(2016) has solved a crisp linear programming problem having 56 equality con-
straints. Out of these 56 equality constraints, 8 constraints correspond to dummy
supply and 8 constraints correspond to dummy demand.

However, as discussed in Section 3, the dummy supply and dummy demand,
obtained by Ebrahimnejad (2016), is not correct. Therefore, the result of this
problem, obtained by Ebrahimnejad (2016), is not correct.

To find the exact result of this problem, the equality constraints C; of the
existing crisp linear programming problem have been replaced by the con-
straints C,.

x3L1,1 + x3Lz,1 + x3L3,1 + x3L4,1 =25,
x3L1,2 + x3L2,2 + st3,2 + x3L4,2 =25,
‘x3Ll,3 + sz2,3 + x3L3,3 + x3L4,3 =35,
x3L1,4 + x3L2,4 + x3L3,4 + x3L4,4 =15,
x3U1,1 + x;,l + xé’il + x;,l =0,
xéju + x3U2’2 + xé’l2 + xéj“ =25,
xgm + xé’m + xis + x;m =45,
xgm +x§’2’4 +x3u3,4 +x§£,4 =85, (C )
le4,1 + x2L4,| + x3L4,| =45, ]
le4,2 + x2L4,2 + x3L4,2 =55,
x|L4,3 + x2L4,3 + x3L4,3 =55,
le4,4 + x2L4,4 + x3L4,4 =55,
X X,

U U v
Xigp t Xy + X5, = 60,

v _
+ X3, =25,

U U vo_
Xigz + Xy 5+ Xy 5 =00,

U U v
Xigg + X5 4+ 2y, =00.
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311—i—)c + xk +)c341 =5,

x312+x322+x332+x342 =10,

32,1 33.1

+x223+x333 342_20

313
x314+x324+x224+x344 =60,

+)C +x

311 33.1 341_0

x212+x322+x112+x142 =5,

32,1

+‘x323+x33? 343_25

34 T %44_65 (C)
2
x141 +xz4| +x34| =125,

313

+.X +)C

314 324

+x242+x342 =40,

142
x143+xz43+x343 =40,
144+x244 344_40’
x141 +xz4| +x34| =25,
142+xz42 342_40
x143+xz4z+x343 =40,

144+x244 244_40

On solving the existing crisp linear programming problem (Ebrahimnejad,
2016) with this modification, the obtained exact optimal solution and the opti-
mal cost of the existing generalized IVTrFNTP, presented by Table 1, is

o= <£3o,4o,4o,50;%j,(25,35,45,55;1)>,

i :< 15 20,20,20; ] (15,20,20,20; 1)>

Hzl
II

0,000 (00001)>

i < 25,30,30,30; j (25,30,30,30;1)>

%o =<(0 0,10,10;

in= <(40,50,50,50; E),(35,45,55,65; 1)>, Fou = <(O,10,10,10; EJ,(O,IO,IO,IO; 1>,

uJIN

,(0010101)> 5522=<(0000 j(OOOO 1)>

;?31=<(00010 j(OOOlO 1)> 1:632=<(510 20,305 j(OSZS 35; 1)>
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F = <(o,0,o,20; %j,(o,o,o,zo; 1>>, R = <(o,0,0,0; gj,(o,o,o,o; 1)>.

9 Conclusion

In this chapter it has been shown that the existing method for transforming an
unbalanced generalized IVTTFNTP into a balanced generalized IVTTFNTP is
not valid. In addition, a new method (known as the Mehar method) was proposed
for the same purpose and it was proved that this method is valid. Furthermore,
the exact result of the existing unbalanced generalized IVTTFNTP was obtained.
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