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Abstract 

This manuscript analyses a new procedure to reach the 
optimal solution for the transportation problem using Topologized 
Bipartite graph. This methodology consists of topological spaces, 
graph and transportation problem. Initially, it converts the 
transportation problem into graphical representation then trans- 
form into a topologized graphical representation. After that using 
the proposed algorithm we have obtained the optimal cost of 
transporting quantities from sup- ply points to source points. The 
above approach shows that the relation among the topological 
spaces, transportation problems and graph theory and it initiates to 
find the different type of solution of transportation problem. 

1 Introduction 

Recent days Topology and Graph theory are the two major 
application areas of Mathematics. Topological spaces and graphs are 
plays an important role in Optimizing techniques, Network analysis, 
Image processing, Geographic Information Systems (GIS), Embedding 
or Printing Circuit in Electronics. In 2005, Antonie vella[1] initiate 
and introduced the foundations of topological properties on graph 
theory. Consequently Vimala and Kalpana [5] developed the concept 
named as Topologized Bipartite Graph and applied it in Matching 
and Coloring. 

One of the most significant and widespread applications of 
quantitative analysis in solving business problems consumes physical 
distribution of merchandises, commonly referred to as transportation 
problems. Principally the purpose is to minimize the cost of shipping 
goods from one locality to another so that the desires of each arrival 
area are encountered and every shipping locality operates within its 
capacity.   
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In order to solve a transportation problem, the decision 
parameters such as availability, requirement and the unit 
transportation cost of the model must be fixed at crisp values. 

Many of the researchers discussed and introduced so many 
methods to find optimal solution of a Transportation problem. But 
in the topological point of view a few of the researchers analyzed 
the solution of Transportation problem. Thus, here we have 
introduced a new type of topological approach to obtain the 
optimal solution of a transportation problem. 

 

2 Preliminaries 

Definition 2.1.BiGraph or Bipartite Graph 
A graph G is called a bigraph or bipartite graph if V can be partitioned 
into two disjoint subsets V and W such that every line of G joins a 
point of V to a point W. (V,W) is called a bipartition of G. 

Definition 2.2.Topologized graph [1] 
A topologized graph is a topological space X such that  
(i)Every singleton set is open or closed. 

(ii) For every 𝑥 ∈ |𝜕(𝑥)| ≤ 2, since  𝜕(𝑥) is denoted by the boundary of a 

point x. 

Here the topology is defined on the graph, since the space X is the union of 
vertices and edges. 
Definition 2.3.Topologized Bigraph or Bipartite [5] 
Let G be bipartite graph with V vertices and E edges. A topological 
space is a topologized graph if it satisfies the following conditions : 
(i)Every singleton is open or closed. 

(ii) For every 𝑥 ∈ |𝜕(𝑥)| ≤ 2, since  𝜕(𝑥) is denoted by the boundary of a 

point x.  

Here the topology is defined on the graph, since the space X is the union of 
vertices and edges. 
3 Transportation problem using Topologized Graph 

Generally the transportation problems can be solved by 
using modi method, stepping stone method, zero point method and 
some other methods.  
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These are all solved by numerical manner. Here we proposed 
a new method to find the solution of the transportation problem 
based on their topological perspective. For this we represent the 
normal transportation table in graphical representation then 
modified it as topologized graphical representation. Which is yet 
another milestone towards finding the solution of the 
transportation problems. The proposed procedure is much easier 
compared with any other existing methods and the solution is 
optimal and comparatively low with the existing methods. 

 

3.1 Proposed Algorithm 

The proposed algorithm consists of the following steps: 
Step 1: Verify the given transportation problem is balanced one, 
otherwise change it as a balanced transportation problem by 
introducing dummy row(s) or dummy column(s) with zero 
transportation cost. 
Step 2: Draw the graph of the transportation problem based on the 
situation of the supplies and demands for the graphical 
representation of the transportation problem. 
Step 3: Transform the graphical representation as a topologized 
graphical representation in which every vertex of the graph has 
two adjacent edges. 
Step 4: Edges should have the minimum transportation cost or the 
second minimum or the next, to satisfy boundary condition of the 
topologized graph. If it satisfies the two conditions of topologized 
graph go to the next step. 
Step 5: Start the allocation from which vertex has the minimum 
transportation cost and allocate the maximum quantity that could 
be allocated for the particular vertex. The allocations should be 
made from both the edges of that vertex. 
Step 6: Repeat the step 4 for all the vertices until all the supply and 
demand quantities have been allocated. 
Step 7: Suppose any of the quantities are not allocated in any one of 
the supply points or demand points, modify the topologized graph 
and repeat the steps 4 and 5. 
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Step 8: Incase the modified graph has some unallocated quantities in 
any one of the vertices, in that particular vertex include one dummy 
edge to satisfy the allocations with actual transportation cost   from 
the supply to demand. 

 

3.2 Numerical Example 

Example 3.1. A transport company is planning to allocate owned  
vehicles to cities A, B  and C.  Here are the transport tables that have 
been prepared by managers of the company which gives the 
transportation cost from warehouses (Supply Points) to the 
cities(Demand Points). 

 

 A B C Supply 
1 6 8 10 150 
2 7 11 11 175 
3 4 5 12 275 

Demand 200 100 300  
 
 
The graphical representation of the above transportation problem as 
follows 

 

The modified representation of the above transportation problem using 
topologized bipartite graph. 
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Here s1, s2, s3, d1, d2, d3 are vertices of the graph which are denoted 
for the supply and demand points and e1, e2, e3, e4, e5, e6, e7, e8 are the 
edges  between  the supply points and the demand points.  Now we 
should verify the above graph is a topologized graph. 

 
Let X = {s1, s2, s3, d1, d2, d3} be a topological space with the topology 

τ = {{φ}, X, {s1}, {s3}, {s1, s3}, {s1, e1, d2, e2, d3, e6, s3, e5, d1, e3, s2}, {d1, e3, s2, e4, d3}, 
{s1, d1, e3, s2, e4, d3}, {s1, s3, d1, e3, s2, e4, d3}, {s3, d1, e3, s2, e4, d3}}. 

Since every singleton sets are either closed or open in X and 
every vertex having the boundary as 2 thus the above graph is a 
topologized graph. 

 
Now we start our allocation from s3 which possess the minimum 
unit transportation cost to d1 and d2. Similarly allocate all the 
quantities as per our procedure. The final allocation is as follows 

 
 
The following table gives the optimal allocation based on the above 
mentioned procedure 
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 A B C Supply 

1 6 8(25) 10(125) 150 
2 7 11 11(175) 175 
3 4(200) 5(75) 12 275 

Demand 200 100 300  
 

The total transportation cost of the quantities = 
8∗25+10∗125+11∗175+4∗200+5∗75 = 4550. 

Example 3.2. A company manufactures motor cars and it has three 
factories F1, F2 and F3 whose weekly production capacities are 300, 
400 and 500 pieces of cars respectively. The company supplies motor 
cars to its four showrooms located at d1, d2, d3 and d4 whose weekly 
demands are 250, 350, 400 and 200 pieces of cars respectively. The 
transportation costs per piece of motor cars are given in the following 
transportation Table . Find out the schedule of shifting of motor cars 
from factories to showrooms with minimum cost: 

Factories 
Showrooms Production 

Capacity d1 d2 d3 d4 
s1 3 1 7 4 300 
s2 2 6 5 9 400 
s3 8 3 3 2 500 

Demand 250 350 400 200  
 

Graphical representation of the above transportation problem is given 
below. 
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The modified representation of the above transportation problem 
using topologized bipartite graph. 
 

                   
Here s1, s2, s3, d1, d2, d3, d4 are vertices of the graph which are 

denoted for the supply  and demand points and e1, e2, e3, e4, e5, e6 are the 
edges between the supply points and the demand points.  Now we should 
verify the above graph is a topologized graph. 

       Let X = {s1, s2, s3, d1, d2, d3, d4} be a topological space with the topology 
τ = {{φ}, X, {s1}, {s3}, {s1, s3}, {s1, e1, d2, e2, d3, e5, s3, e6, d4}, {d1, e3, s2, e4, d3}, {s1, d1, 
e3, s2, e4, d3}, {s1, s3, d1, e3, s2, e4, d3}, {s1, d1, e3, s2, e4, d3}, {s1, e1, d1, e2,d2, e4, d3, 
e5, s3, e6, d4}}. 

Since every singleton sets are either closed or open in X and 
every vertex having the boundary as 2 thus the above graph is a 
topologized graph. 

 
Now we start allocation from d2 which possess the minimum unit 
transportation cost to s1. 

Similarly allocate all the quantities as per our procedure. The final 
allocation is as follows 
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Here the quantity 50 is not allocated in d2 and s3. Hence we 
include one edge between these two with the actual transportation 
cost 2. Then the final allocated graph as follows 

 

The following table gives the optimal allocation based on the above 
mentioned procedure 

Factories 
Showrooms Production 

Capacity d1 d2 d3 d4 
s1 3 1(300) 7 4 300 
s2 2(250) 6 5(150) 9 400 
s3 8 3(50) 3(250) 2(200) 500 

Demand 250 350 400 200  
 

The total transportation cost of the quantities = 1 ∗ 300 +2 ∗ 250 +5 ∗ 
150 +3 ∗ 50 +3 ∗ 250 +2 ∗ 200 = 2850 

4 Conclusion 

This paper propose a new approach to obtain the optimal 
solution of a transportation problem with the help of Topologized 
graph. This approach plays an important role among topology, 
transportation and graph.  This innovative approach consumes less 
time and minimum steps to find    the optimal solution of the 
transportation problem compared with the existing methods. In 
future we have planned to develop computer programming code for 
the above approach. 
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