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Abstract—This paper tries to find an easy method for solving the problem of routing in computer network where the
network is using multigraph. This is done mainly using comparison of weight or cost of various multi arcs between
any two nodes. This theory can be implemented in real life to solve Network Routing Problem in Multigraph.

Keywords— Multigraph, SPP, Routing, Data Communication and Technology

I. INTRODUCTION

Study of Theory of Graph [1, 2,3,4] has been exercised in immense volume of applications in many branches of
Engineering particularly in Computer Engineering, Communication Engineering, Transportation Engineering,
Networking Science, etc to list a couple of solely out of the many. ‘Multigraph’ is generalized version of ‘graph’ in
which multiple links might exist between any of the two or more than two nodes [5, 6, 7, 8]. In a data communication
network, multi-route features are very common.

It might happen that two neighbouring routers in a network topology might share multiple direct connections between
them (one might be wired another might be wireless), so as to optimize the network traffic load as compared if a single
link is used. Before proceeding further we would understand basic preliminaries of the theory of multigraphs. A
multigraph G can be defined as an ordered pair (V, E) which consists of two independent sets V and E, where V is
known as the set of nodes and E is known as the set of arcs. Theoretically multigraphs can be divided into two categories:
undirected multigraphs and directed multigraphs.

In an undirected multigraph the edge (i, j) and the edge (j, i), if exist, are obviously identical unlike in the case of
directed multigraph. But since we are trying to understand Application of Multigraph in Network Routing and for all
practical purpose routing happens in directed way, so we will consider only directed multigraphs. For the purpose of
understanding directed multigraph, let consider the following multigraph G1 (Fig 1) as shown where V = {A, B, C, D}
and E = {AB, BD, DC, CA1, CA2, AD, CB1, CB2}.

CA, CA

CB,

Fig 1 : Multigraph G,

I[l. UNDERSTANDING THE PROBLEM OF MULTIGRAPH INNETWORK ROUTING

Routing is the method of choosing best link for the purpose of data transfer in a network. Earlier, the term routing
additionally meant forwarding network traffic among networks [9,10,11,12]. However, that latter perform is best
delineated as forwarding. Routing is performed for several varieties of networks, as well as the tele-network (circuit
switching), electronic knowledge networks (such as Internet), and transportation networks. this paper cares primarily
with routing in electronic knowledge networks exploitation packet switch technology in am multigraph.To understand
the how multigraph can be used in computer network, let us consider the following multigraph G2 as shown in Fig. 2.
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Fig.2 Multigraph G;

Here the nodes set V = {A, B, C, D, E} represents routers and the numerical values given on the arcs are the weights
or cost between each of these directed arcs. Traditional All Pair Shortest Path Problem(SPP) algorithms such as Matrix
Multiplication Repeated Squaring, The Floyd-Warshall Algorithm and Transitive Closure of a Graph is applicable to
only directed graph in general[20,21,22,23].

All these algorithm fell short to solve the same for directed multigraph. If the Multigraph G2 been a simple directed
graph, it would been very easy to solve the problem by using any all pair Shortest Path Problem(SPP) algorithm. But as
we can see the traditional algorithms cannot be used directly in this case. We therefore must find an effective way of
solving Shortest Path Problem in a directed multigraph [13,14,15,16,17,18,19]. This would help us to implement the
same in computer network routing.

I11. UNDERSTANDING THE PROBLEM OF MULTIGRAPH INNETWORK ROUTING

To solve the problem of routing in multigraphed network, let us first try to derive simple graph from the multigraph
by comparing multi nodes between any two nodes, wherever they exist, such as between node C and node B, also
between node C and node E.

By comparing all the nodes between which multiple nodes exist we first try to find the smallest of the given two arcs
(might be even more than two in some other case).So by comparing the two nodes between node C and node B we will
therefore consider the smallest of the two arcs which is of weight 1. Also by comparing the two nodes between node C
and node E we will therefore consider the smallest of the two arcs which is of weight 2.As we can see the multigraph G2,
can be converted into a directed graph G3 as shown below in Fig.3 .
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Fig.3 Graph G
Now we can easily apply Traditional All Pair Shortest Path Problem (SPP) algorithms such as Matrix Multiplication
Repeated Squaring, The Floyd-Warshall Algorithm and Transitive Closure of a Graph .
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IV.CONCLUSION

Multigraph a very important concept in the theory of graph. In communication network multigraph will play an
important role. By using this method of deriving a simple graph from multigraph, we can easily implement routing in
computer network.

In future we can try to extend our method to incorporate various aspects in networking such as node or router failure,
link cut-off, etc and also incorporating bandwidth fluctuation by using the theory of fuzzy logic.

REFERENCES

[1] Balakrishnan, V. K., Graph Theory, McGraw-Hill; 1997.

[2] Bollobas, Bela., Modern Graph Theory, Springer; 2002

[3] Dat, Luu Quoc, Yu, Vincent F. and Chou, Shuo-Yan, An Improved Ranking Method for Fuzzy Numbers Using Left
and Right Indices, 2nd International Conference on Computer Design and Engineering, IPCSIT Vol 49, 2012, Page
89-94.

[4] Diestel, Reinhard., Graph Theory, Springer 2000

[5] Dubois,D. and Prade,H. , Fuzzy Sets and Systems, Academic Press, New York, 1980.

[6] Farhadinia, B., Ranking Fuzzy Numbers based on Lexicoograhical Ordering, World Academy of Science,
Engineering and Technology, 2009, Page 1029-1032.

[7] Harary, Frank., Graph Theory, Addison Wesley Publishing Company, 1995

[8] Jenson P. and Barnes J., Network Flow Programming, John Wiley & Sons, New York, 1980

[9] J. Ivan¢o, Decompositions of multigraphs into parts with the same size, Discussiones Mathematicae Graph Theory
30(2)(2010), 335-347.

[10] J. Ivanco, M. Meszka, Z. Skupien, Decompositions of multigraphs into parts with two edges, Discussiones
Mathematicae Graph Theory 22(1)(2002), 113-121

[11] K. Brys, M. Kouider, Z. Lonc, M. Maheo, Decomposition of multigraphs, Discussiones Mathematicae Graph Theory
18(2)(1998), 225-232

[12] Klein, Cerry M., Fuzzy Shortest Paths, Fuzzy Sets and Systems 39 (1991) 27-41.

[13] Mariusz Meszka and Zdzislaw Skupien, Decomposition of a Complete Multigraph into Almost Arbitrary Paths,
Discussiones Mathematicae Graph Theory 32(2)(2012) 357-372.

[14] [16] Okada, S. and T. Soper., A Shortest Path Problem on a Network with Fuzzy Arc Lengths, Fuzzy Sets and
Systems 109 (2000), 129-140.

[15] Parandin,N. and Araghi, M.A. Fariborzi, Ranking of Fuzzy Numbers by Distance Method, Journal of Applied
Mathematics, Islamic Azad University of Lahijan, VVol.5, No.19, 2008, Page 47-55.

[16] Ranjit Biswas, Fuzzy Numbers Redefined, Information, Vol.15(4)(2012) 1369-1380.

[17] Rao, P. Phani Bushan, and Shankar, N. Ravi, Ranking Fuzzy Numbers with a Distance Method using Circumcenter
of Centroids and an Index of Modality, Advances in Fuzzy Systems, Volume 2011, Article ID 178308, page 1-7.

[18] Saneifard, R. and Ezzati, R., A New Approach for Ranking Fuzzy numbers with Continuous Weighted Quasi-
Arithmatic Means, Mathematical sciences, Vol. 4, No. 2(2010), Page 143-158.

[19] Siddhartha Sankar Biswas, Basir Alam and M.N. Doja, A Theoretical Characterization of the Data Structure
‘Multigraphs’, Journal of Contemporary Applied Mathematics, Vol.2(2) December’2012, page 88-106.

[20] Sujatha, L. and Elizabeth, Fuzzy Shortest Path Problem Based on Similarity Degree, Applied Mathematical Sciences,
Vol. 5(66) 2011, Page 3263 — 3276.

[21] Yao, Jing-Shing and Lin, Feng-Tse, Fuzzy Shortest-Path Network Problems With Uncertain Edge Weights, Journal
of Information Science and Engineering 19(2003), Page 329-351.

[22] Yu, Jing-Rung and Wei, Tzu-Hao, Solving the Fuzzy Shortest Path Problem by Using a Linear Multiple Objective
Programming, Journal of the Chinese Institute of Industrial Engineers, Vol. 24, No. 5, pp. 360-365 (2007).

[23] zdzislaw Skupien, On Distance edge Coloring of a Cyclic Multigraph, Discussiones Mathematicae Graph Theory
19(1999)251-252.

IRJCS: Impact Factor Value - Scientific Journal High Impact Factor value for 2014=2.023
© 2014-16, IRICS- All Rights Reserved Page -15



