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Abstract - The fuzzy transportation problem is considered
in this paper, where the values of transportation costs are
expressed as Decagonal fuzzy numbers. It has a variety of
options for transporting the goods. The aim of this
research is to find the best defuzzification method for
determining the lowest transportation cost.
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ILINTRODUCTION
Transportation theory is the name given to the study of
efficient transportation and resource distribution in
mathematics and economics. Gaspard Monge, a French
mathematician, formalised the problem in 1781.

Unfortunately, grasping the method and deciphering
the findings is a difficult job. The procedure is very
complicated. The transportation issue is concerned with
how to schedule development and transportation in a given
sector where there are several plans at various locations
and a large number of customers. The transportation issue
is concerned with the movement of goods from a variety of
sources, such as manufacturers, to a humber of demand
points, such as warehouses, which are commonly referred

Definition

Fuzzy Set

to destination. Each source has a fixed capacity or
availability for supplying a fixed number of units of
product, and each destination has a fixed demand, which is
referred to as specifications. This form of problem is
commonly referred to as "The Transportation Problem™
because it is frequently used to solve problems involving
multiple product sources and multiple product destinations.
Demand and supply for any product cannot be fixed in
recent times, and they have been fluctuating due to a
variety of factors. This resulted in a difference in
transportation costs as well. So This research focuses on
the transportation issue, with costs provided as Numbers
that are vague. A fuzzy collection is a mathematical
representation of ambiguous qualitative or quantitative
data that is frequently produced using natural language.
The model is based on a generalisation of classical set and
characteristic function definitions.

A fuzzy transportation problem is considered in which
the values of transportation costs are expressed as
Decagonal fuzzy numbers. It has a variety of options for
transporting the goods. The aim of this research is to find
the best defuzzification method for determining the lowest
transportation cost.

Let X be a space of points with a generic element of X denoted by x.Thus X = {X} . A fuzzy set Ain X is

charecterized by a membership function f,(X) which associates with each point in X a real number in the interval [0,1]

with the values of f,(X) at x representing the “grade of membership” of x in A.Thus the nearer value of f,(X) to

unity,the higher grade of membership of x in A.
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Definition

Decagonal fuzzy number:

A Fuzzy number A is a decagonal fuzzy number denoted by A =(a,,a,,8,,8,,8;,8,,8;,8,,8y,8,,,) Where
a,8,,a;,8,,8;5,3a4,4a,,84,ay,a,, are real numbers and its membership function is given below,

1(x-a)
= 8, <x<a
4(a,-a,) 2
1 E(X_aZ) <x<
4+4(a3_a2),a2_x_a3
1 E(x—as) <x<
2+4(a4_a3),a3_x_a4
§+E(X_a“),a43x<a5
4 4(ag-a,)

~ la,<x<a,

1A, (X) = ] (x-a,)
1-— % 8, <X<a,

4(a,—a,)

E_l(x_%) <y<
ICErS I
1 1(x-3)
-z 8, <X<a,
2 4(a,-ay)
1 (x-3)
S~ 2/ g <x<a
4 (aio_ag) ’
0, otherwise

Ranking of Decagonal fuzzy number:

Fuzzy numbers directly get into the real line by using ranking method. Let Aa be generalized decagonal fuzzy

number. The ranking of Aa is denoted by R( Aa) and it is calculated as follows:

R(A )_[a1+3a2+5a3+7a4+9a5 +9a, +7a, +5a, +3a9+a10+}
“l 50

The fuzzy arithmetical operations under function principle

Suppose A= (a,,a,,a5,a,) and B =(b,,b,,b,,b,) are two trapezoidal fuzzy numbers. Then,

1. The addition of A and B is A@B=(a,+b,a, +b,,a,+b,,a, +b,) Where (a,a,,a,,a,,b,b,,b,,b,) are
any real numbers.

2. The multiplication of A and B is A®B =(c,,C,,C,,C,), Where (a,,8,,8,,8,,b,b,,b,,b,) are all non zero
positive real numbers, then
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A®B = (a,b,,a,b,,a;b;,a,b,)
3.—B=(-b,-b,,~b,,—b,), then the subtraction of A and B is
A®©B=(a,—b,,a,—-b,,a,—b,,a,—b,) Where (a,,a,,a,,a,,b,b,,b,,b,) are any real numbers.

:é-lz(i

1
b b

1
b, by

numbers. If (a,,8,,8,,8,,0,,b,,b,,b,) are all nonzero positive real numbers, then the

) where are all positive real

Ea
mz|l—‘
~
Sl

division of A and B is ACB =(i,ﬁ,i,&)
b4 b3 b2 bl

5. Let ¢ €l].. Then,

a>0,a®A=(aa,aa, aa,,aa,),
a<0,a®A=(aa,,aa,,aa,,ad,).

Notations:

A -Holding Cost

B, -Length of the plan

C, -Ordering cost

D, -Demand with time period
q*—Order quantity

T -Total Cost

Q" -Optimal order quantity

T, -Fuzzy tota cost

Crisp Sense:
TC Aanq +CSDI
2 q

Differentiate partially with respect to ‘q’
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Fuzzy sense:

T. =

I5§q+(fS )
2

(An, I.5>n , CS , I5t) be the decagonal fuzzy numbers.

| ATII B”1q + C51 Dt1 AT12 B“z q + Csz th A"3 Bna q + Css Dta A“A B”4 q + CSA DtA
2 q = 2 q = 2 q = 2 q
- | AB.9 C.D. AB.a CD ABag CD ABqg CD
TC — s T, Tl M el T T h T, e T M e T T T
2 q 2 q 2 q 2 q
A“e an q + Cse D A“io Mo CSIO Dtlo
L 2 q 2 q ]

By Graded mean integration representation method,

[ (A,B.q C.D B.q C.D B.qa C.D B,a C.D ) |
1 AT& N q + S 4 +3 A“z n, q + S b +5 A“s Ny q + S3 &g +7 ATM Ny q + 5.ty +
2 q 2 q 2 q 2 q

8T =0=> i [ Ans n5 ] [ Ane n6 J [ Am n7 j ( Aﬂs n8 Dtg j+

o 50 2 q 2 q 2 q 2 q
Aﬂg I‘lg C A”lo nw tm

i 2 q 2 q

Differentiate partially with respect to g and equate them to zero,

i Bg C.D B C.D Bg CD B CD ]
1(A“1 n1q_ St 11j+3£Anz nzq_ S tzj+5(A“3 naq_ S3 ‘3]+7[An4 ”4q_ Sy IAJ+

2 q° 2 q’ 2 q° 2 q°

aT 1 A’TI n, Cs Dt An Bn q Cs Dt A‘n Bn q Cs Dt Am Bn q Cs Dt
_C:0:>_ 5 5 525 +9 s s "~ 626 +7 7 v 727 +5 s s sza +
oq 50 2 q 2 q 2 q 2 q

Aﬂg ”9 ng Dtg A”m ”10 C510 D‘m
i 2 q 2 q 2

.| 2[1c,D, +3C, D, +5C, D, +7C, D, +9C, D, +9C, D, +7C, D, +5C_D, +3C, D, +1C, D, |
q =
[1A,B, +3A,B, +5A, B, +7A B, +9A B, +9A B +7A B, +5A B, +3A B, +1A B, ]

Kuhn-Tucker Conditions:
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A <0

(i)vip(T:) -Avg(Q) =0
(ii)49,(Q)=0,i=12,....,m
(iv)g,(Q)=0,i=12,...m

ABg , C.D,
2 g

T, =
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i B,g C.D B,qg C.D B,qg C.D B,qg C.D ) |
1[A“1 nlq + Si t1]+3[A“2 ”zq + S b ]+5(A”3 ”3q + S3 tsj_'_?[A‘nA ”4q + Si 14 ]+
2 G0 2 o 2 Og 2 g,
B C.D B D, B C.D B C.D
P(TC)Zi 9 Ans n5q + S; tg +9 Ans neq + Sg  tg +7 A‘n7 n7q + Sty +5 Ans neq + Sg 1y +
50 2 s 2 Os 2 a, 2 s
B C.D B C. D
3( A“Q ”gq + Sg o ]+1( A“lo ”10q + S10 _ bo j
2 qz 2 ql

0<0,<0,<0;<0, <05 <Qs <q; <0 <0y <0

It can be written as,

qz_qlzolqs_% Zo’th_quO:qs_th 20’

q6_q5207q7_q6 2O’qs_% Zo’qg_qszo'

O — 9y 20,0, 20,

Condition 1:

2y 2 2 P Fe P P B P gy <0

Condition 2:

0 0 0 0 0
a_ql(P(TC‘)) —ﬂla—ql(gl(Q)) —4 6—%(92(Q)) —4 a—qs(gg(Q)) —4, a(%(Q))

0 0 0 0
~s G_qS(QS(Q)) — 20, (9:(Q) -4 a(@b (Q)) -4 a—qs(gg(Q))

0

0
~4 a—qg(gg(Q)) — W(gm Q)

10

Differentiate 0}, d, 0, d, G5 05 d; dg do Gy, and equate them to zero,
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1{%%

6| 2

0
A —
4 o, (95

0
ﬂe a_ql (q10

C.D o
S0 to

- -4 —(q
o } o,

—q4)—ﬂsi(qs

o

_ql)_ﬂ?a_qz(
0

—qs)—i@a—ql(%

dy) — /’iﬂ.O c|1+/11 Ao =0

2

1 3A“2 an
6

0
I S
‘70, (s

0
_/19 a_qz (Qm

0
_q4)_;{58—qz(%

0
0) — A —(q;

_ﬂl_(qZ o,

o,

0
_qs)_ﬂs 5_C|2(q7

2

3C, D, }
5

0
_qg)_ﬂloa_qz%_ﬂi"'ﬂz =0

1 5A“3 B”s
6 2

8
Ay —
48%(

_ﬂg 8_(.]3 (q10

5CSDI} A a(
_ 8 8 _ _q
g g

0
q5 q4) ﬂs 8_(13(%

0
—ql)—ﬂza—qs(qa

_qs)_/lsi(

8q3 q; - qe)

0
qg)_ﬂloaql_ﬂz"'ﬂa:o

3

7C, D,

2

1 7'0\714 Bn4
6

0
2,2
4 o, (05

0
Ag % (O —

_q4)_ﬂsi(qs_q5)_ﬂsi(q7

s, 0 0
(L _ A —
0 } ﬂla% (9, —a) 7, (9,

aq,

qg) //{10 ql +/I ﬂ’& 0

Ss o

1| 9A, B,
6 2
0
Ny
48%(

/19 (Cho

0
05 —0d,) — 4 a_qs(qa

_215_%((12

0
_QS)_ﬂea_%(%

2

9CD}
Os

o
ql)—ﬂza—qs(qa
_qs)

0
qg)_ﬂma_qsch_/iﬂ'ﬂs =0
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_%)_27

_qe)_

0
278—q3(0|s

_qe)_

0
ﬂﬁa—qs(%

0
qs_qz)_ﬂsa_ql(%_qs)_

0 0
a—ql(OI8 a;) ﬂga—ql(qg

0
_qz)_ﬂea_qz(%_qa)

0 0
%a_qz(qs_%)_ﬂﬁa_qz(qg

0
_qz)_ﬂaé_qs(%_qs)

0
_qz)_ﬂaa(qn,_qs)

0 0
%a_%(qs_%)_ﬂﬁa_q‘l(qg

0
_qz)_ﬂaa_qs(%_qs)

0
a;) ﬂga—qs(qg q

0
q7) Z8 a_qs(q9 g

_qs)

5)

_qs)

)
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1{9/\“68”6 9C, D, }/ﬁi

6 2

d d
—a)=-A —0.)- -
5 o (A, —0) -4, —(9,-1q,) 236% (d, —ds)

0 0%

0 0 0 0 0
A —(0-a)-A —(a.-a)-A —(ad-—-0.)- A —(a. —a.) - 1. —(g. —
‘20, (ds —9,) ﬂ“ﬁaqe (ds — s) 2, (d, — ) %aqe (ds — ) iaaqs (do — )

0 0
_ﬂga_q(s(cho _qg)_/%oa_qeql_ﬂs+ie =0

0 0
(qz_ql)_lz_(qa_qz)_ﬂsa_q?(q4_qs)

6 2 aq7 aq7

1{7,0\“78”7 7CSADt4} A P
2 a;

I
o0,

0 0
_/19 E(qm—qg)_&oa—%ql_ﬁst/% =0

0 0 0 0
(qs_Q4)_ﬂsa(qe_q5)_lea_q7(Q7 _qe)_& E(qs_qﬂ_zs&_q?(qg_qs)

1| 5A,B, 5C D, 0 o 0

6{ > 02 } g (W) A g (0 mG) = A 5 (0, - )
0 0 0 0 0

2% o)L -2 —a)-a-La—a) - AL (aq -
“Za, (ds —a,) ﬂsaqs (ds — 5) 20, (4, — %) A”aqg (ds —9;) /188q8 (Gs —Ts)

0 0
g — (O — Gg) — Ay — 0 — -0
aqs (qlo q9) ﬂlO 8q8 ql 2’7 +A‘8

1|3A,B, 3C, D, 0 0 0
6{ > 0 } ﬂiaqg (d,— ) ﬂ?aqg (d; —9,) ﬂgaqg (d, —9,)
0 0 0 0 0
2% —a)-a - -a)-i - (a2 -a)-1-L(q -
‘70, (ds —d,) &ﬁqg (ds — 5) ° o, (@, —0s) -4, 20, (ds —9;) ﬂﬁaqg (dy — )

0 0
- ——— - - _— _ = 0
A o, (G —0s) — Ao 29, -+

1 A’hoB”m C%Dﬁ 0 0 0
6[ R B T

o 8 o o o
A= (05-0,) A4 —(0s—0s) 4 —(0; —0s) -4 — (0 = G;) = 4, —— (0y — )
fog, % 0y % 0o O TG, % oy

0 0
— —0)—-A,—¢ -4, +4,=0
/19 aqlo (q10 q9) 110 aqlo ql 2‘9 ﬂlo
Condition 3:

The condition is [ 4,00,,(Q)]=0=> 4,0, =0
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Condition 4:

Q2_q1201q3_q2 Zo’th_quO:qs_th 20’
qe_q5201q7_q6 2Olqa_Q7 ZO,qg—qSZO,
O — Yo 20'q120’

Here we know that ¢, >0, 4,0, =0,sowe get 4, =0,

We can replace 0, by q;,d;by d,,qd,by G;,05by d,,0s by 0s.0; by 05,0 by G;,0y by Gg,0 by 0y then
[0,=0,=0,=0, =05 =05 =0 =0 =0y =0, |

By adding condition 3 we get,

.| 2[1c, D, +3C, D, +5C, D, +7C, D, +9C_D, +9C, D, +7C, D, +5C, D_+3C, D, +1C, D, ]
\[1A.B, +3A, B, +5A,B, +7A B, +9A B_+9A B, +7A B, +5A B, +3A B, +1A B, |

Numerical Example:

Crisp sense:
C, =5000
D, =3000
A =500
B, =700
Case I:
2C.D,
q =
A.B,
q =9.257
Case II:

T, = Rs.3240370.38

Fuzzy sense:

C,, =500,C,, =1500,C;, =2500,C, =3500,C, = 4500,
C,, =5500,C,, =6500,C, =7500,C, =8500,C, =9500.
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D, =750, D, =1250,D, =1750,D, = 2250, D, = 2750,
D, =3250,D, =3750, D, = 4250, D, = 4750, D, =5250.

A, =50,A, =150,A =250,A, =350,A, =450,
A, =550,A, =650,A =750,A, =850,A, =950.

Bn1 = 430’ an = 490, Bn3 = 550, Bn4 == 610, an = 670,
B, = 730,B, =790, B, = 850, B, = 910, B,, = 970.

Case I:
. | 2[1c, b, +3c, D, +5C, D, +7C, D, +9C, D, +9C, D, +7C, D, +5C, D, +3C, D, +IC, D, |
[1A,B, +3A, B, +5A,B, +7A B, +9A B _+9A B +7A B +5A B +3A B, +1A B, |
Q" =6.76
Case Il:
i B,g C.D B,q C.D B.q C.D B,g C.D. ) |
1 A“l n1q+ 4 +3 A“z ”2q+ S b +5 A“3 n3q+ S5 G +7 Antl n4q+ S4 1ty +
2 q 2 q 2 q 2 q
B C.D B C.D B C.D B C.D
%:i 9 An5 n5q+ S5 g +9 A‘mﬁ n5q+ Sg t +7 An7 n7q+ S, ot +5 Ana n8q+ Sg g +
oq 50 2 q 2 q 2 q 2 q
B C.D B C.D
3 A“sa ngq 4 fy +1 A“m ”10q 4+ %0 b
i 2 2 q

T, =3239258.21

CONCLUSION

This paper describes a reflection for the elemental base of
fuzzy sets, as well as its operations, as well as the
decagonal fuzzy numbers used for fuzzifying inventory
parameters and decision variables through discrepancy
between crisp and fuzzy instances. For optimising the
EOQ inventory model and minimising the total expected
cost function, the Kuhn-Tucker method was used. A rating
function for relating to approach in fuzzy sets was used to
further investigate the model.
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