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Abstract
In this paper, each type of nutrient and the price of food items are expressed as fuzzy
sets. We proposed a fuzzy transportation problem in which trapezoidal fuzzy number
represents the cost, availability and demand of food items. The optimal solution has been
obtained for the food items that have rich nutrients with minimal cost.
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1. Introduction
The transportation problem is a special variety of classical application of linear
programming problems. In this optimal shifting patterns between sources and destinations
were determined. Fuzzy transportation problem is to find the least transportation cost
parameters of the transportation problem consist of the amount of cost, supply and demand.
Rashmi Singh and vipin saxena [6] proposed the concept of new ranking based Fuzzy
approach for fuzzy transportation problem. Jayaraman and Jahirhussian [2], [3] discussed the
concept of Fuzzy optimal transportation problems by improved zero suffix method via
Robust Rank techniques. The method is to rank the fuzzy objectives values of the objective
function by some ranking method for fuzzy numbers to find the best alternate.
Nutrient intake is usually assessed using a food composition database. Food
composition information is needed when calculating the composition of menus and recipes.
Primary sources of food composition data are government databases, databases provided by
academic and other institutions [1], [5]. The nutrient includes proteins, fat, carbohydrates,
vitamins and minerals. Vitamins are organic substances present in small amounts in many
foods. They are required for carrying out many vital functions of the body and many of them
are involved in the utilization of the major nutrients like proteins, fat and carbohydrates.
Although they are needed in small amounts, they are essential health and well being of the
body.
The aim of this study is to find the optimal solution of the transportation problem has
been obtained by using North West corner rule for the food stuffs that have rich vitamins with
minimal cost.
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2. Preliminaries
Definition: 2.1 Let A be a classical set and 𝜇𝐴 (𝑥) be a function from A → [0,1]. A fuzzy
set A * with the membership function 𝜇𝐴 (𝑥) is defined by
𝐴 ∗ = {(𝑥, 𝜇𝐴 (𝑥) : x∈ 𝐴 𝑎𝑛𝑑 𝜇𝐴 (𝑥) ∈ [0,1]}
Definition: 2.2 A type n fuzzy set is a fuzzy set whose membership values are type n – 1,
n > 1, fuzzy sets on [0,1]
Definition: 2.3 A crisp set is a particular case of fuzzy set in which membership function
uses only two values 0 and 1.
Definition: 2.4 (Triangular fuzzy number) For a triangular fuzzy number𝑣(𝑥), it can be
represented by V(a, b, c, 1) with membership function 𝜇(𝑥) is given by
x - a
a xb
 b-a ,

,
xb
1
v(x)  
c - x ,
cxd
c-b
0
,
otherwise

Definition: 2.5 (Ranking Function) For every A = (a, b, c) 𝜖 𝑅 the ranking function
R: F(R) → 𝑅. By graded mean it is defined as R(a) = R(A) =

𝑎+𝑏+𝑐
3

.

3. Fuzzy Transportation problem – Mathematical Formulation
Consider a mathematical transportation problem having fuzzy cost, fuzzy sources and
demands.
𝑛
Min Z = ∑𝑚
𝑖=1 ∑𝑗=1 𝐶𝑖𝑗 ∗ 𝑥𝑖𝑗
Subject to ∑𝑚
𝑗=1 𝑥𝑖𝑗 ≈ 𝑎𝑖, for all i = 1,2,3…m
𝑚
∑𝑖=1 𝑥𝑖𝑗 ≈ 𝑏𝑗 for all j = 1,2,3…n
Where m is the number of supply, n is the number of demands, 𝐶𝑖𝑗 is the cost of transportation
of an unit from the 𝑖 𝑡ℎ source to 𝑗 𝑡ℎ destination and the quantity 𝑥𝑖𝑗 is to be some positive
integer or zero which is to be transported from the 𝑖 𝑡ℎ orgin to 𝑗 𝑡ℎ destination. The above
problem is explicitly represented by the following table.
Table 3.1. Fuzzy transportation table.
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4. North West corner Rule
The objective of the North West corner rule is to computing a basic feasible solution
of a transportation problem is to minimize the fuzzy transportation cost. The various steps to
calculate the optimum cost are
Step.1: Select the upper left hand corner cell of the transportation table and allocate as many
units as possible equal to the minimum between available supply and demand.
Step.2: Adjust the supply and demand numbers in the respective rows and columns.
Step.3: If the demand for the first cell is satisfied then moves horizontally to the next cell in
the second column.
Step.4: If the supply for the first row is exhausted then moves down to the first cell in the
second row.
Step.5: If for any cell supply equals demand, then the next allocation can be made in cell
either in the next row or Column.
Step.6: Continue the processes until all supply and demand are exhausted.
5. Application
In this study we consider the vitamins B1, B2, B3 and B7 for the foods Barley, Ragi,
Samai and varagu. The data were collected from the Indian food composition tables given by
Indian council of medical research [4] for the amount of vitamins in the food products, The
minimum, normal and maximum content of vitamins B1, B2, B3 and B7 for the foods Barley,
Ragi, Samai and varagu is considered as triangular fuzzy number. The cost per 100 mg of
vitamins for each food item is taken as supply and edible portion of food stuff per 100 mg of
each vitamin is taken as demand. The Nutrition content for each food items is given in
Table. 5.1.
The ranking for the fuzzy cost 𝑎𝑖𝑗 for the Table 5.1 is calculated as R (A) =

𝑎+𝑏+𝑐
3

.

R (0.3010, 0.3600, 0.4190) = 0.3600, R (0.1500, 0.1800, 0.2100) = 0.1800,
R (2.7600, 2.8400, 2.9200) = 2.8400, R(2.2700,2.3800,2.4900) = 2.3800,
R(0.3290,0.3700,04110) = 0.3700, R(0.1620,0.1700,0.1780) = 0.1700,
R(1.3200,1.3400,1.3600) = 1.3400 , R(0.8300,0.8800,0.9300) = 0.8800
R(0.2180,0.2600,0.3020) = 0.2600 , R(0.0420,0.0500,0.0580) = 0.0500
R(1.2700,1.2900,1.3100) = 1.2900,R(5.4600,6.0300,6.600) = 6.0300
R(0.2360,0.2900,0.3440) = 0.2900, R(0.1820,0.2000,0.2180) = 0.2000
R(1.4100,1.4900,1.5700) = 1.4900,R( 1.3100,1.4900,1.6700) = 1.4900,
Supply : R(0.00024,0.00025,0.00017) = 0.00025,R(0.00011,0.00011,0.00011) = 0.00011
R(0.00070,0.00076,0.00083) = 0.00076 ,R(0.00038,0.00042,0.00050) = 0.00042,
Demand : R( 0.00008,0.0009,0.00011) = 0.0009,R( 0.00004,0.00004,0.00005) = 0.00004
R(0.00047,0.00048,0.00050) = 0.00048 ,R(0.00082,0.00092,0.00092) = 0.00092.
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Table. 5.1 Vitamins content for food items
Food

Thiamine (B1)

Riboflavin (B2)

Niacin (B3)

Biotin (B7)

Supply
(cost of edible portion
of food stuff per 100
mg)

Barley

(0.3010,0.3600,0.4190)

(0.1500,0.1800,0.2100)

(2.7600,2.8400,2.9200)

(2.2700,2.3800,2.4900)

(0.00024,0.00025,0.00017)

Ragi

(0.3290,0.3700,0.4110)

(0.1620,0.1700,0.1780)

(1.3200,1.3400,1.3600)

(0.8300,0.8800,0.9300)

(0.00011,0.00011,0.00011)

Samai

(0.2180,0.2600,0.3020)

(0.0420,0.0500,0.5800)

(1.2700,1.2900,1.3100)

(5.4600,6.0300,6.6000)

(0.00070,0.00076,0.00083)

Varagu

(0.2360,0.2900,0.3440)

(0.1820,0.2000,02180)

(1.4100,1.4900,1.5700)

(1.3100,1.4900,1.6700)

(0.00038,0.00042’0.0005)

Demand
(cost of
vitamin
per 100
mg)

(0.000080,0.00009,0.00011)

(0.00004,0.00004,0.00005)

(0.00047,0.00048,0.00050)

(0.00083,0.00092,0.00092)
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Table 5.2: Fuzzy transportation problem after applying ranking technique
Thiamine
Riboflavin
Food
Niacin (B3)
Biotin (B7)
Supply
(B1)
(B2)
Barley

0.3600

0.1800

2.8400

2.3800

0.00025

Ragi

0.3700

0.1700

1.3400

0.8800

0.00011

Samai

0.2600

0.0500

1.2900

6.0300

0.00076

Varagu

0.2900

0.2000

1.4900

1.4900

0.00042

Demand

0.00009

0.00004

0.00048

0.00092

0.0015

Food
Barley

Table 5.3: Optimum solution by North West Corner rule
Riboflavin
Thiamine (B1)
Niacin (B3)
Biotin (B7)
(B2)
0.00009

0.3600

0.00004

Supply

0.1800

0.00012

2.8400

2.3800

0.00025

0.8800

0.00011

Ragi

0.3700

0.1700

0.00011

1.3400

Samai

0.2600

0.0500

0.00025

1.2900

0.00051

6.0300

0.00076

Varagu

0.2900

0.2000

1.4900

0.00041

1.4900

0.00042

Demand

0.000009

0.00004

0.00048

0.00092

0.0015

The total minimum cost for vitamins in the given food stuff is
𝒎𝒊𝒏 𝒛 = 0.00009 × 0.3600 + 0.00004 × 0.1800 + 0.00012 × 2.8400 + 0.000 × 1.3400
+ 0.00025 × 1.2900 + 0.00051 × 6.0300 + 0.00041 × 1.4900
= Rs. 0.0045 per mg per day.
6. Conclusion
In this study, the optimal solution of the transportation problem has been obtained by
using North west corner rule for the food stuffs that have rich vitamins with minimal cost.
This suggests that maintaining proper nutrition especially vitamins can minimize some
disease possibilities.
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