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A Special Type Of Solving Transportation
Problems Using Generalized Quadratic Fuzzy
Number

M.Venkatachalapathy, R.Pandiarajan, S.Ganeshkumar

Abstract: The transportation model is a special case of the linear programming problem. It deals with the situation in which commodity is shipped from
sources to destinations. The objective is to minimize the total shipping cost while satisfying both the supply limit and the demand requirements are
quadratic fuzzy number. In this paper, a special type of solving initial basic feasible solution for using NWCM and LCM for a generalized quadratic fuzzy
transportation problem. The most attractive feature of this method is that it requires very simple arithmetical and logical calculation for generalized

quadratic fuzzy number.

Index Terms: Generalized Quadratic Fuzzy Number; Initial Basic Feasible Solution(IBFS); Quadratic Fuzzy Transportation Problem(QFTP); North

West Corner Method(NWCM); Least Cost Method(LCM).

.

1. INTRODUCTION

IN life, for the most part, data retrieved for decision making are
only relatively known. In 1965, Zadeh[17] has brought in the
theory of a fuzzy set theory to deal with such problems. In 1987,
Dubois &Prade[5] represented a fuzzy number as a fuzzy
subset of the actual line. Fuzzy numbers grant us to produce the
mathematical model of a linguistic variable or a fuzzy
environment. or... mathematical models of linguistic variables or
fuzzy environments. Bortolan &Degani[3] analyzed some of
these ranking methods that rank fuzzy subsets. Abbasbandy &
Hajjari[1] made known a novel approach for ranking trapezoidal
fuzzy numbers, based on the left and right spreads, at certain a-
levels of trapezoidal fuzzy numbers, while Venkatachalapathy &
A. Edward Samuel[15] evaluated An alternative method for
solving fuzzy transportation problem using ranking functions.
Interesting approaches to ranking trapezoidal fuzzy numbers
can be constructed in the literature surveyed. Amit Kumar[2]
proposed a fuzzy least squares regression model based on the
weighted distance between fuzzy numbers. In real life,
unexpected situations crop up, given the uncertainty involved in
making judgments and a lack of evidence, among others In
some cases, it is not always possible to get relevant and precise
data for the cost parameter, and such imprecise data is not
represented by a random variable selected from a probability
distribution. Zimmermann [18] showed that solutions obtained
by the fuzzy linear programming method are invariably efficient.
Subsequently, Zimmermann'’s fuzzy

Linear programming developed into several fuzzy optimization
methods for solving transportation problems. Samuel &
Venkatachalapathy[6] advanced a new procedure for solving
generalized trapezoidal fuzzy transportation problems. Samuel
& Venkatachalapathy [6] showed that solutions could be
obtained by the improved zero point method for solving fuzzy
transportation problems using ranking functions.

* Dr.M.Venkatachalapathy, Professor of Mathematics, is currently working in
K. Ramakrishnan College of Engineering, Trichy, Tamilnadu-India.
E-mail: mvpranaoav31l@gmail.com, mvenkatmath@yahoo.com.

e R.Pandiarjan, Assistant Professor, Department of Mathematics,
K.Ramakrishnan College of Engineering, Trichy, Tamilnadu-India.
E-mail: pandianish920@gmail.com, pandiarjan911@gmail.com

e S.Ganeshkumar, Assistant Professor, Department of  Mathematics,
K.Ramakrishnan College of Engineering, Trichy, Tamilnadu-India.
E-mail: ganeshbed56@gmail.com, ganeshbed56@yahoo.com

Venkatachalapathy, A.Jayaraja & A. Edward Samuel [16]
developed a study on solving orthogonal the fuzzy numbers
using the Modified Vogel's Approximation Method, which is an
algorithm for obtaining the optimal solution. This paper focuses
on modifying the given balanced generalized quadratic fuzzy
transportation problem to obtain an initial basic feasible
solution.This paper gives a new approach that is plain, easily
comprehensible, and solves balanced generalized quadratic
fuzzy transportation problems. Suitable numerical instances are
given details through the approach of algorithm. This paper is
organized as follows: In section2, preliminaries and basic
definitions. In section3, proposed by algorithms of North West
corner method and least cost method a mathematical
formulation of transportation problems and basic definitions are
presented. In section3, a proposed algorithm is presented to
find an optimal solution. In section 4, a numerical example is
solved. The conclusion is discussed in section 5.

2 PRELIMINARIES

2.1 DEFINITION: PIECEWISE QUADRATIC FUZZY
NUMBERS

A Piecewise quadratic fuzzy number A s basically a fuzzy

number denoted as A = (I I,) and is denoted by the

P A
membership function as
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The piecewise quadratic fuzzy number is a bell shaped curve
symmetric about the line x = I, , possess a supporting interval

1
[1,.1,] Moreover, |, - ;('1 +1yand I, -1, =1,-1,.The « -

1
cut for ¢ = — between the points (I
2

cross over points. The interval of confidence at level o is

(I, - 1)a) .

,»1,) and they are called

giventobe A ={l + (I, -1)a,l, -

2.2 ARITHEMATIC OPERATIONS
In this part, differentiation between arithmetic operations of two
triangular fuzzy numbers which defined on the universal set of

real numbers® are given in arithmetic operations related to
piecewise quadratic fuzzy numbers are furnished below.

Let A=(I,L,1,,1,,1
two piecewise quadratic fuzzy numbers, then the arithmetic

) and B =(m,,m,,m,,m,,m.) are

operationson A and B are given as follows
(hAddition:

A+B=(,+m,L+m, | +m | +m,, | +m,)
(i)Subtraction:
A-B=(,-m,I

(i) Scalar Multiplication:
AA = (A1, AL, 20,41, 21,)

—mA,Ia—ms,IA—mz,Is—ml)

forA >0

AA = (A1, A1, 20,,20,,21) fori <0

(iv) Multiplication:

AB = (%(I5m1+ Ilms),%(IAmz + Izmll),lams,%(lzm2 + IAmA),%(Ilm1 +1m.))

(v)Division:
A (2l 2 1, 2l 21, )
BT_km1+m5’m2+m4’m_3’m2+m4‘ml+m5}‘
(if all m’s are non-zero)
,& (Za5 2a, a, 2a, 2a, 3
57_Lb1+b5’b2+b4’b3’b2+b4'bl+b5)

(If B is negative and all m,’s are non-zero)

3 NORTH WEST CORNER METHOD

3.1Algorithm for North West Corner Method (NWCM)
The Northwest corner method starts in the cell (route)
corresponding to the northeast corner, or the upper left, of the
table (Variable x ).Below is a description of the steps

STEP 1: The first assignment made in the cell occupying
the upper left hand (North — West) corner of the transportation
table. The minimum possible amount is allocated there. That is

)211:min {(Il'lz’ls‘IA’Is)‘(ml’mz'ms'mA'ms))}
CASE (i): If minimum

{(I1’Iz’|3’|4’|5)’(m1’m2’m3'm4'm5)} -
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[

) thenput x,, =(I.1,,]

117273

(1,01, 1,1, 1

T PO PR e I,.l,) decrease

(ml’mZ’m3'm4’m5) by (Il'IZ’IS’I4'I5

) and more
vertically to the second row that is delete the first row.

CASE (ii): If minimum

{(Il’IZ’I3’I4’I5)'(ml’m2’m3’m4’m5)} =

q

(m,,m,,m,,m,,m.) thenPut x,, =(m,,m, , m;,m, m,)

11

and decrease (I,1,,1,,1,,1,) by (m,,m,,m ,m, 6, m_ ) and
more horizontally right that is delete the first column

CASE (iii): If minimum

{(Il’IZ ’|3’|4’Is)’(ml’mz’m3'm4'm5)} = (Il’lz ’|3’|4’|5)

(m,,m,,m,,m,,m.) thenput x,, =(I,1,,1,,1,,1,) =

(m,,m,,m_,m,,m_ ) and more diagonally to the cell cross

out the first row and first column
STEP 2: Repeat the procedure until all the requirements are
satisfied

STEP 3: If exactly one row or column is left that is not crossed
out the process should be stopped. Otherwise advance to the
cell to the right if a column has just been crossed out, or to the
cell below if a row was crossed out the process will continue
with STEP 1

3.2 LEAST COST METHOD (MATRIX MINIMA MEHOD)

STEP 1: |Identify the cell with smallest and allocate

X, =min{A,B}

U]

CASE (i): If min{,&,é} — A then putx, = A ; delete the i" row

and decrease B by A , go to step (2).
CASE (ii): If min{/i,é}:é then putx, = B ; delete the " row

and decrease A by é , go to step (2).

CASE (ii): If min {A,B}=A=B then putx, = A=B ; cross

out either i" rowor j" column but not both, go to step (2).

STEP 2. Repeat the Step(l) for the resulting reduced
transformation table until all the requirements are satisfied

STEP 3. the row/column can be deleted as it is exhausted. For
future allocation the deleted row/column should not be
considered.

STEP 4 : Again select the smallest cost cell in the existing table
and allocate. (Note: In case, if there are more than one smallest
costs, select the cells where maximum allocation can be made)
STEP 5: Obtain the initial basic feasible solution.

4 NUMERICAL EXAMPLE

If A diary firm has three plants located throughout a state.
Daily milk production at each plant is as follows. Plant1...
plant2... plant3.... The firm of three distribution centres must
be fulfiled each day. Milk requirement at each center is as
follows. Distribution centre1 Distribution centre2....
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Distribution centre3.... The following table has the details of
cost f a million litres of milk from each point to each centre of
distribution in the value of hundred rupees. The dairy firm
wishes to determine as to how much should be the shipment
from which milk plant to which Distribution centre so that the
total cost of generalized quadratic fuzzy numbers of shipment
is the minimum. Determine the IBFS.

North-West Corner Method:

Plant 1 Plant 2 Plant 3 Supply
Centre 1 | (3,5,6,7,9) (7,9,10,11,13) (11,13,14,15,17) | (47,49,50,51,53)
Centre 2 | (9,11,12,13,15) | (16,18,19,20,22) | (18,20,21,22,24) | (47,49,50,51,53)
Centre 3 | (12,14,15,16,18) | (11,13,14,15,17) | (14,16,17,18,20) | (47,49,50,51,53)
Demand (27,29,30,31,33) (37,39,40,41,43) (52,54,55,56,58)
STEP 1

Plant 1 Plant 2 Plant 3 Plant 4 Supply
Centre 1 | (3,5,6,7,9) (7,9,10,11,13) (11,13,14,15,17) [ (0,0,0,0,0) (47,49,50,51,53)
Centre 2 | (9,11,12,13,15) (16,18,19,20,22) | (18,20,21,22,24) [ (0,0,0,0,0) (47,49,50,51,53)
Centre 3 | (12,14,15,16,18) | (11,13,14,15,17) | (14,16,17,18,20) | (0,0,0,0,0) (47,49,50,51,53)
g (27,29,30,31,33)  (37,39,40,41,43)  (52,54,55,56,58)  (22,24,25,26,28)
£
a

An unbalanced problem is given. Because the sum of the
supply values is not equivalent to the sum values of demand.
The maximum of these two sums is (147,149,150,151,153).

Total Supply = (147,149,150,151,153)

Total demand = (122,124,125,126,128)

Since, Total Supply # Total demand
The sum of the supplies is more than the sum of the

demands by (22,24,25,26,28) units. So, a dummy column is to
be introduced with a demand of (22,24,25,26,28) units to
absorb the excess supply.

Since, Total supply=Total demand, that is balanced
fuzzy transportation problem.

ISSN 2277-8616

ie. (M+n-1)=3+4-1=6
Plant 1 Plant 2 Plant 3 Plant 4
Sentrel | (27,29,30,31,33) (14 18.20.22 26)
e (11,13,14,15,17) (0,0,0,0,0)
(35,6,7,9) (7,9,10,11,13)
Zentre2 (11,17,20,22,26) | (18,26,30,34,42)
(9,11,12,13,15) (0,0,0,0,0)
(16,18,19,20,22) | (18,20,21,22,24)
Zentre3 (10,20,25,30,40) | (7,19,25,31,43)
(12,14,15,16,18) | (11,13,14,15,17)
(14,16,17,18,20) (0,0,0,0,0)

The Total cost of the solution is obtained by adding the
products of the cost of transportation per unit given in each
and every basic cell and the corresponding number of units
allocated to it.

= (27,29,30,31,33)(3,5,6,7.9) + (14,18,20,22,26)(7,9,10,11,13)+
(11,17,20,22,26)(16,18,19,20,22) + (18,26,30,34,42)(18,20,21,22,24)+
(10,20,25,30,40)(14,16,17,18,20) + (7,19,25,31,43)(0,0,0,0,0)
= (1680,1800,1815,1830,1950)

Least Cost Method:

Plant 1 Plant 2 Plant 3 Supply
Centrel | (3,5,6,7,9) (7,9,10,11,13) | (11,13,14,15,17) | (47,49,50,51,53)
Centre2 | (9,11,12,13,15) | (16,18,19,20,22) | (18,20,21,22,24) | (47,49,50,51,53)
Centre3 | (12,14,15,16,18) | (11,13,14,15,17) | (14,16,17,18,20) | (47,49,50,51,53)

Demand (27,29,30,31,33) (37,39,40,41,43) (52,54,55,56,58)

STEP 1
An unbalanced problem is given. Because the sum of the
supply values is not equivalent to the sum of the demand
values. The maximum of these two sums s
(147,149,150,151,153)
Total Supply=(147,149,150,151,153)

STEP 2 Total demand=(122,124,125,126,128)
Since, Total Supply # Total demand
Plant 1 Plant2 Plant 3 Plant 4 Supply The sum of the supplies is more than the sum of the demands
Centre1 [(2729303133) !oy (22,24,25',26,28) units. So, a dummy column is to be
(791011,13) | (111314,1517) | (0,0,00,0) @r49505153  introduced with a demand of (22,24,25,26,28) units to absorb
centre2 | (35679 the excess supply.
Centre 3 [ (9.11,12,13,15) (16.18,19.2022) | (18,20.2122.24) | (0,0,0,0,0) (47,49,5051,53) Since, Total Supply= Total demand, the problem is
Centre 1 | (12,14,15,16,18) (11,13,14,15,17) | (14,16,17,1820) | (0,0,0,0,0) (47,49,50,51,53) balanced.,
- Plant 1 Plant 2 Plant 3 Plant 4 Supply
g (27,29,30,31,33) (37,39,40,41,43)  (52,54,55,56,58)  (22,24,25,26,28)
§ Centrel [ (3,5,6,7,9) (7,9,10,11,13) | (11,13,14,15,17) [ (0,0,0,0,0) (47,49,50,51,53)
Centre2 | (9,11,12,13,15) | (16,18,19,20,22) | (18,20,21,22,24) | (0,0,0,0,0) (47,49,50,51,53)
The north-west or extreme left corner of the matrix |s'selected, Centres [(ZA B0 [ BAED | BTG50 0000 (47.485051.5)
the supply and the demand values correspondingly are
(27,29,30,31,33) and (47,49,50,51,53). The minimum of these Demand (27,29,30,31,33) (37,39,40,4143) (52,54,55,56,58) (22,24,25,26,28)
values is (27,29,30,31,33). Hence, we should allocate
(27,29,30,31,33) units to the left corner of the matrix and
subtract the same from the supply and demand values of the
north-west cell. Repeat the process from step 2 and step 3,
Check for Degeneracy, There must be (m+n-1) number of
allocations in the initial solution table.
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STEP 2 = (22,24,25,26,28)(0,0,0,0,0)+(19,23,25,27,31)(3,5,6,7,9)+(-4,2,5,8,14)(9,11,12,13,15)+

(37,39,40,41,43)(11,13,14,15,17)+(4,8,10,12,16)(14,16,17,18,20)+(33,41,45 49,57)

Plant 1 Plant 2 Plant 3 Plant 4 Supply

(22,24,25,26,28)

Centrel (47,49,50,51,53)

(356.7.9) (7.9.10,11,13) | (11,13,14,15,17)

(0,0,0,0,0)

Centre2 | (9,11,12,13,15) | (16,18,19,20,22) | (18,20,21,22,24) (0,0,0,0,0) (47,49,50,51,53)

Centre3 | (12,14,15,16,18) | (11,13,14,15,17) | (14,16,17,18,20) (0,0,0,0,0) (47,49,50,51,53)

(27,29,30,31,33) (37,39,40,41,43) (52,54,5556,58)  (22,24,25,26,28)

Demand

The cell having the least cost is selected and allocation is
made to that cell. In the table the least cost is zero (0,0,0,0,0)
corresponding three zeros in the table. Any one of these cells
can be selected for appropriation or allocation. The values of
supply and demand are consequently (47,49,50,51,53) and
(22,24,25,26,28). Hence, we should allocate (22,24,25,26,28)
units to this cell. Subtract the same values from the supply and
demand values of the allocated cell. Since the capacity of
column is zero cancel the column to get the reduced table.

(18,20,21,22,24)
= (1777, 1873, 1885, 1897, 1993)

5. CONCLUSION

This paper focused on fully solved generalized quadratic fuzzy
transportation problems under fuzzy environment. The
structure of transportation problem involves a large number of
shipping routes from several supply origins to several demand
destinations. Our proposed method is solving to get initial
basic feasible solution.
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