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Abstract: In this study we observed the concept of source node, 

sink node and bye-pass node from network topology. Defined 

Single Source out Node and Single Sink in Node for the network 

to get optimized balanced entire network. The proposed 

definitions will be very useful in future for different types of 

network topologies to get corresponding optimized balanced 

network. 

 

Keyword: Balanced, Bye-pass node, in degree, out degree, 
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I. PRELIMINARY&DEFINITIONS:[1, 2, 3, 4,5,&6] 

Source Node: This node having only out degree in the 

network. 

Sink Node: This node contains only in degree in the 

network. 

By-Pass Node: Both in degree and out degree are exists at 

this node in the network. 

Single Source out Node:Single in degree and highest out 

degree node in the network. 

Single Sink in Node:Single out degree and highest in 

degree node in the network. 

Balanced Node:In Network,any node in Degree is equal to 

its out Degree then node is called as Balanced node. 

Balanced network: It means every node is balanced node in 

the network is called Balance Network 

Single Balanced Source Network: The balanced network 

work contains the Single Source out Node. 

Single Balanced Sink Network: The balanced network 

work contains the Single Sink in Node. 

II. ILLUSTRATIONS AND NATURE OF THE 

DIFFERENT CONNECTED NETWORKS AND 

NODES AVAILABLE IN TOPOLOGY: 

Example 1[7]: Consider the following Network,  
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Fig. 1 

Here we observed the following, 

 

A is source node 

B&C are By-pass nodes 

D is sink node 

 

Example2:  Consider the following Network, 

 

Fig. 2 

Here we observed the following, 
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Name of the 

Node 

in Degree out Degree 

A 0 2 

B 1 1 

C 1 1 

D 2 0 

Name of the 

Node 

In Degree Out Degree 

A 1 2 

B 1 1 

C 1 1 

D 2 1 
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A is called single source out node, 

B&C are Bypass node or transit node 

D is called single sink in node 

 

 

 

 

 

Example 3: Consider the following Network,

 

 

Fig. 3 

Here we observed the following, D is called single source in node. 

 

 

 

 

 

 

 

 

 

 

Example 4: Consider the following Network, 

 

Fig. 4 

Here we observed the following, 

 

 

 

 

 

 

 

 

 

 

 

Name of the Node In Degree Out Degree 

A 1 1 

B 1 1 

C 1 1 

D 4 1 

E 0 2 

F 1 1 

Name of the Node In Degree Out Degree 

A 0 1 

B 1 2 

C 1 1 

D 1 3 

E 1 1 

F 1 1 

G 1 1 

H 1 1 
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B&D is called single source out node 

C,E,F & G are called BALANCEDsingle sink in node. 

 

Example 5: Consider the following Network,Source at I:  

 

Fig. 5 

Name of the 

Node 

in Degree out Degree Nature 

I 0 1 Fixed as Source 

A 2 2 Balanced Node 

B 1 1 Balanced Node 

C 1 1 Balanced Node 

O 1 0 Fixed as Sink 

 

Here we observed the following; Example 5 is Single Balanced Source in Network and Single Balanced Sink out Network 

. 

Example 6: Consider the following Network, 

 

Fig: 6 

Here we observed the following, 

Name of the 

Node 

in Degree out 

Degree 

Nature 

I 0 1 Fixed as Source node 

A 1 3 Single Sourceout node 

B 1 1 Balanced 

C 3 0 Sink 

D 1 2 Single Sinkout node 

O 1 0 Fixed as Sink node 
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Example 7: Consider the following Network, 

 

Fig: 7 

Name Of The Node In Degree Out Degree Nature 

S 0 1 Fixed as Source 

A 2 1 Single Sink in Node 

B 1 1 Balanced 

C 2 1 Single Sink in Node 

D 2 1 Single Sink in Node 

E 1 1 Balanced 

F 1 2 Single Source out Node 

G 1 1 Balanced 

H 2 1 Single Sink in Node 

I 1 1 Balanced 

J 1 1 Balanced 

K 1 2 Single Source out Node 

L 1 1 Balanced 

O 1 0 Fixed as Sink 

 

Here we observed the following, Route starting from the Source node as  I to A to B to C to D to E to F to H to I to J to K 

to O as Sink node, But here some nodes G & L are acting as balanced not covered by this particular route (Missing nodes). 

 

Example 8: Consider the following Network, 

 
Fig: 8 

 

  

   

 

 

  

  

 

 

 

 

Name Of The Node In Degree Out Degree Nature 

I 0 1 Fixed as Source 

A 2 1 Single Sink in Node 

B 1 1 Balanced 

C 1 1 Balanced 

D 1 2 Single Source out Node 

O 1 0 Fixed as Sink 
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Here we observed the following,Route starting from the Source node as  I to A to B to D to O as Sink node, But here some 

node C is acting as balanced not covered by this particular route (Missing node exists). 

 

Example 9: Consider the following Network, 

 

Fig:9 

Name Of The Node In Degree Out Degree Nature 

I 0 1 Fixed as Source 

A 2 1 Single Sink in Node 

B 1 1 Balanced 

C 1 2 Single Source out Node 

O 1 0 Fixed as Sink 

 

Here we observed the following, Route starting from the Source node as I to A to B to C to O as Sink node. Here no node 

missing and every node is acting as balanced node, except source (I)and sink node(O) in this particular route . 

 

Example 10: Consider the following Network, 

 
Fig.10 

 

Here we observed the following, Route starting from the Source node as  I to A to B to C to E to F to  O as Sink node, But 

here one node B is acting as balanced not covered by this particular route (Missing node exists) therefore this network is not 

balanced. 
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Example 11: Consider the following Network, 

 

Name Of The Node In Degree Out Degree Nature 

I 0 1 Fixed as Source 

A 2 1 Single Sink in Node 

B 1 1 Balanced 

C 1 1 Balanced 

D 1 2 Single Source out Node 

E 1 1 Balanced 

F 2 2 Balanced 

G 1 1 Balanced 

H 1 1 Balanced 

J 1 2 Single Sink out Node 

O 1 0 Fixed as Sink 

    

Fig. 11 

Here we observed the following, Route starting from the 

Source node as  I to A to B to C to D to E to F to H to J to  

O as Sink node, But here Some nodes G, J are acting as 

balanced not covered by this particular route therefore this 

entire network is not balanced (since Missing nodes exist). 

Theorem 1:  If the connected network contains exactly one 

single source node & only Single sink node, then it contains 

exactly one closed cycle. 

Proof:  Through the observation from example 8 and 9. 

Theorem 2: If the directed network is balanced if and only 

if every node of the network will be exactly appeared in the 

closed walk exactly one time from the Source node to Sink 

node. 

Proof:  Through the observation from example 8, 9, and 10. 

III. CONCLUSION 

Concept of source node, sink node and bye-pass node 

from network topology being observed in this paper for 

obtaining optimized network. 

 

ACKNOWLEDGEMENT 

The authors would like to thank Dr. Ponnammal 

Natarajan, Former director of Research and Development, 

Anna University, Chennai, India for her intuitive ideas and 

fruitful discussions with respect to the paper’s contribution 

and support to complete this paper. 

REFERENCES 

1. Gallian J.A., " A Dynamic Survey of Graph Labeling ",The Electronic 

journal of  Combinatorics, 2015. 

2. J.A. Bondy and U.S.R. Murty, "Graph Theory with Applications", 

London ,Macmillan 1976. 

3. V. Rajeswari, K. Thiagarajan "Study on Binary Equivalent Decimal 

Edge Graceful Labeling in " IndianJournal of Science and Technology, 

Vol 9(S1) DOI:  10.17485 /ijst/2016/v 9iS1/108356  December 2016,  

ISSN (Print) :0974-6846,  ISSN (Online) : 0974-5645. 

4. Rajeswari.V,Thiagarajan.K "Study on Strong Binary Equivalent 

Decimal Edge  Graceful Labeling" in International Journal of Pure and 

Applied Mathematics, Volume 119 No.102018,1021-1030,ISSN:1311- 

8080. 

5. Harrary, F. “Graph theory”, Addison Wesley, Reading Massachusetts, 

USA, 1969. 

6. M. Chelali, L.Volkmann, “Relation Between the Lower Domination 

parameters and the Chromatic       number of a Graph”, Discrete 

Mathematics 274, 2004, 1-8. 

7. K. Thiagarajan and P. Mansoor, “Expansion of Network Through 

Seminode”, IOSRD International Journal of Network Science,Vol 1, 

Issue 1, 2017,7-11. 

 

 


