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Abstract: 

 In this system the input for the graph is given as non-planar graph. The non-planar graph is converted into planar embedding 

graph by using embedding method. After embedding technique is carried out , the graph is converted. The degree reduction take 

places if the nodes are having more than 3 degrees using degree reducing method the degree are converted to less than or equal to 

3 degrees by introducing dummy nodes in-between two nodes. After this method spanning tree method is used to produce acyclic 

formation, then tree decomposition is applied on the outerplanar graph to determine the Tree-width of the outer planar graph  

 

I. INTRODUCTION 

 

A Graph is a structure amounting to a set of objects and binary 

relation over the objects. The objects correspond to 

mathematical abstractions called vertices and each of the 

related pairs of vert ices is called an edge. 

 

 
Figure.1. Graph with 6 Vertices  

 

Vertices  are the set of nodes that comprises a graph. They are 

connected by a set of lines called as Edges  
 

E: V       V         {0, 1} 
 

CASE 1: In case of 0, there are no edges connecting the 

vertices. CASE 2: In case of 1, there is a edge connecting the 

two vertices. Region:  The surface or the plane that comprises 

or surrounds the graph, the planarity characteristics of a graph 

is dependent on the region. The position of the vertices with 

respect to the comprising region plays a pivotal role in 

specifying the planarity characteristic of a graph. Embedding: 

Converting non-planar graph into the planar graph by placing 

the vertices in such a way no edges intersect. There are 

countably many embedding for a g raph. A graph is not planar 

if and only if it does not have a planar embedding. A planar 

graph can have mult iple embedding’s  some of which need not 

be planar. 

 
 

Figure.2.Planar and Non-Planar Embedding Of K4  

 

Outer-planarity: When one or more vert ices is in contact with 

the outer region then the graph is said to be holding outer-

planarity characteristics and properties. Such type of graphs is 

called as outer-planar graphs. K-outer planarity: It is 

associated with layering concept. K is the number of layers  or 

sub graphs of the planar graph that is subjected. Such type of 

outer-planar graph is called as K-outer planar graph. 

 

II.EXIS TING S YS TEM 

 

The class of planar graphs has unbounded tree-width, since the 

k  k grid  , for all k  N , is planar and has tree-width  k , also G is 

an even-hole-free planar graph, On n-vertex planar graphs with 

tree-width k , finds a tree decomposition of width  O(K) in the 

running time of O(nk
2 

log k). Results of parametric algorithm 

implies f (k)n
o (k) 

lower bound on the running time fo r any 

algorithm to solve this problem on graphs of tree-width k , 

under the exponential time hypothesis. In this 5k+7 were used 

so it has time complexity is high in th is system. 

 

DISADVANTAGES OF EXIS TING S YS TEM 

 

 The unbounded tree-width is not applicable only for 

hole freeminor graph. 

 O (nk
2 

log k).this is not exact algorithm. 

 For the lower bound on the running time for any 
algorithm to solve this problem exponential growth is not 

practical in this. 

 

III.LITERAURES URVEY 

 

[1] Bounded Treewidth Graphs  

It gives introduction to bounded tree width which are used to 

solve many NP complete p roblems some problems that are 

solvable in bounded tree width graphs are listed and algorithms 

for two of them-finding maximum independent set and 

calculation of the tutte polynomial.A well-known NP-complete 

problem is to find for a graph G = (V, E) a maximum 

independentset, Finding tree decomposition. To utilize that a 

given graph has bounded. Treewidth, it is important to know a 

(optimal) Tree decomposition.  

 

[2]Combinatorial Optimization on Graphs of Bounded 

Treewidth 

Problems can be solved in linear or polynomial time with a 

dynamic programming algorithm when input has bounded tree 
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width. The combinatorial optimizat ion problems is used for 

obtaining fixed parameter tractable algorithms. 

 

[3] k-Outerplanar Graphs, Planar Duality, and Low 

Stretch S panning Trees 

The approximating trees are required to be (sub graph) 

spanning trees of given graph. The focus is on equivalent 

problem of find ing a tree with low average stretch.A tree T is 

called a dominating tree of the graph G if V (T) _ V (G) and 

_T (u; v) _ _G (u; v)for every two vertices u; v 2 V(G). 

Clearly, every spanning tree of G is also a dominating tree 

ofG; the converse is not true as a dominating tree may have 

vertices and edges that do not exist inthe original graph G, and 

hence it is not necessarily a subgraph of G. The notion of 

probabilistic embedding can be rede_ned by allowing the 

support T to contain dominat ing trees that are notsubgraphs of 

G 

 

IV.PROPOS EDS YSTEM 

 

In this we are set an upper bound and 3k+1 for the better result, 

tree decomposition is the main concept used in this system 

which strictly follows the planarity conditions. Embedding 

concept is main ly applied to derive the outer planarity of a 

planar graph which is embedded. K-outer planarity is the outer 

planar condition in which an outer planar graph possess many 

layers such that k is number of layers. We are reducing the 

degree reducing technique which is from more than three to 

lesser than or equal to 3 and the spanning tree concept is 

introduced which is used for the tree decomposition acyclic 

formation the graph is made and then tree decomposition 

process is proceed, after the decomposition process the tree-

width is determined. Tree width of a complete graph Kn is n - 

1.Tree width of a tree is 1.Tree decomposition of a graph is 

how close the graph like tree. Th is project is mainly proposed 

for the converting from np-hard problem to np-complete this 

consists of prover verifier system for the easy accessing the 

problems  

 

ADVANTAGES  

 Many graph problems solvable in exponential t ime 

can be solved in polynomial time in graph size and exponential 

time. 

 Tree-width based algorithms have practical 

applications in areas such as reliability, concurrent 

broadcasting, complexity measures and evaluation of queries 

in relational database. 

 Reduces space and time complexity.  

 Easy of using this system because it consists of prover 

and verifier  

 

ARCHITECTURE 

 

 
 

 

 

 

 

 

 

 

Figure.3. S ystem Architecture Diagram 

 

V. APPLICATION 

 

1. In Dominating set Using tree decomposition method less 

number of routers are used to connect all the computers to the 

network by identifying which node connects all the computers. 

 

2. In Independent set tree decomposition is used in the 

firefighters to fight against to avoid the fire is spread which 

less number of firefighters used to fight against the fire and 

save the fire spreading and stop fire.  

 

3. In Oracle database using tree decomposition technique it is 

easy to update and delete the data which is present no 

complexity of finding the database because it has each and 

individual path for the finding of the data which is stored 

oracle database.  

 

VI. CONCLUS ION 

 

By using our proposed system the time complexity and space 

complexity of the problem is significantly reduced. By solving 

the problem in linear polynomial time the time fo r problem 

solving will be reduced. By in itializing the upperbound the 

solution extent is known by the user therefore the user knows 

the maximum solution for the problem. We are proving that 

3k+1 is greater than tree-width we can find the tree-width 

which is less than the upperbound.  
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