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In  mathematics  and  computer  science,  graph  theory  is  the  study  of  graphs,  which  are  mathematical
structures used to model pairwise relations between objects

In  mathematics  and  computer  science,  graph  theory  is  the  study  of  graphs,  which  are  mathematical
structures used to model pairwise relations between objects. A graph in this context is made up of vertices
(also called nodes or points) which are connected by edges (also called arcs, links or lines). A distinction is
made between undirected graphs, where edges link two vertices symmetrically, and directed graphs, where
edges  link  two  vertices  asymmetrically.  Graphs  are  one  of  the  principal  objects  of  study  in  discrete
mathematics.
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In graph theory, graph coloring is a methodic assignment of labels traditionally called &quot;colors&quot; to
elements of a graph. The assignment is subject to certain

In graph theory, graph coloring is a methodic assignment of labels traditionally called "colors" to elements of
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a graph. The assignment is subject to certain constraints, such as that no two adjacent elements have the
same color. Graph coloring is a special case of graph labeling. In its simplest form, it is a way of coloring the
vertices of a graph such that no two adjacent vertices are of the same color; this is called a vertex coloring.
Similarly, an edge coloring assigns a color to each edge so that no two adjacent edges are of the same color,
and a face coloring of a planar graph assigns a color to each face (or region) so that no two faces that share a
boundary have the same color.

Vertex coloring is often used to introduce graph coloring problems, since other coloring problems can be...

Component (graph theory)

deleted in a graph, in low time per change. In computational complexity theory, connected components have
been used to study algorithms with limited space

In graph theory, a component of an undirected graph is a connected subgraph that is not part of any larger
connected subgraph. The components of any graph partition its vertices into disjoint sets,  and are the
induced subgraphs of those sets. A graph that is itself connected has exactly one component, consisting of
the whole graph. Components are sometimes called connected components.

The number of components in a given graph is an important graph invariant, and is closely related to
invariants  of  matroids,  topological  spaces,  and  matrices.  In  random  graphs,  a  frequently  occurring
phenomenon  is  the  incidence  of  a  giant  component,  one  component  that  is  significantly  larger  than  the
others; and of a percolation threshold, an edge probability above which a giant component exists and below
which...

Graph canonization



Graph Theory Modeling Applications And Algorithms

Graph Theory Modeling Applications And Algorithms
3

In graph theory, a branch of mathematics, graph canonization is the problem of finding a canonical form of a
given graph G. A canonical form is a labeled

In graph theory, a branch of mathematics, graph canonization is the problem of finding a canonical form of a
given graph G. A canonical form is a labeled graph Canon(G) that is isomorphic to G, such that every graph
that is isomorphic to G has the same canonical form as G. Thus, from a solution to the graph canonization
problem, one could also solve the problem of graph isomorphism: to test whether two graphs G and H are
isomorphic, compute their canonical forms Canon(G) and Canon(H), and test whether these two canonical
forms are identical.

The canonical form of a graph is an example of a complete graph invariant: every two isomorphic graphs
have  the  same  canonical  form,  and  every  two  non-isomorphic  graphs  have  different  canonical  forms.
Conversely,  every  complete  invariant  of  graphs  may  be...

Directed acyclic graph

graph theory, and computer science, a directed acyclic graph (DAG) is a directed graph with no directed
cycles. That is, it consists of vertices and edges

In mathematics, particularly graph theory, and computer science, a directed acyclic graph (DAG) is a directed
graph with no directed cycles. That is, it consists of vertices and edges (also called arcs), with each edge
directed from one vertex to another, such that following those directions will never form a closed loop. A
directed graph is a DAG if and only if it can be topologically ordered, by arranging the vertices as a linear
ordering  that  is  consistent  with  all  edge  directions.  DAGs  have  numerous  scientific  and  computational
applications, ranging from biology (evolution, family trees, epidemiology) to information science (citation
networks) to computation (scheduling).
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Directed acyclic graphs are also called acyclic directed graphs or acyclic digraphs.

Random graph

The theory of random graphs lies at the intersection between graph theory and probability theory. From a
mathematical perspective, random graphs are used

In mathematics, random graph is the general term to refer to probability distributions over graphs. Random
graphs may be described simply by a probability distribution, or by a random process which generates them.
The theory of random graphs lies at the intersection between graph theory and probability theory. From a
mathematical perspective, random graphs are used to answer questions about the properties of typical
graphs. Its practical applications are found in all areas in which complex networks need to be modeled –
many random graph models are thus known, mirroring the diverse types of complex networks encountered in
different  areas.  In  a  mathematical  context,  random  graph  refers  almost  exclusively  to  the  Erdős–Rényi
random  graph  model.  In  other  contexts,  any  graph  model  may  be  referred...

Bipartite graph

graph theory, a bipartite graph (or bigraph) is a graph whose vertices can be divided into two disjoint and
independent sets U {\displaystyle U} and V

In  the  mathematical  field  of  graph  theory,  a  bipartite  graph  (or  bigraph)  is  a  graph  whose  vertices  can  be
divided into two disjoint and independent sets

U
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V

{\displaystyle V}

are usually called the parts of the graph. Equivalently, a bipartite graph is a graph that does not contain any
odd-length cycles.

The two sets

U

{\displaystyle...

Graph rewriting

science, graph transformation, or graph rewriting, concerns the technique of creating a new graph out of an
original graph algorithmically. It has numerous

In computer science, graph transformation, or graph rewriting, concerns the technique of creating a new
graph  out  of  an  original  graph  algorithmically.  It  has  numerous  applications,  ranging  from  software
engineering  (software  construction  and  also  software  verification)  to  layout  algorithms  and  picture
generation.

Graph transformations can be used as a computation abstraction. The basic idea is that if the state of a
computation can be represented as a graph, further steps in that computation can then be represented as
transformation rules on that graph. Such rules consist of an original graph, which is to be matched to a
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subgraph in the complete state, and a replacing graph, which will replace the matched subgraph.

Formally, a graph rewriting system usually consists of a set of graph rewrite...

Independent set (graph theory)

In graph theory, an independent set, stable set, coclique or anticlique is a set of vertices in a graph, no two of
which are adjacent. That is, it is a

In graph theory, an independent set, stable set, coclique or anticlique is a set of vertices in a graph, no two of
which are adjacent. That is, it is a set

S

{\displaystyle S}

of vertices such that for every two vertices in

S

{\displaystyle S}

, there is no edge connecting the two. Equivalently, each edge in the graph has at most one endpoint in

S

{\displaystyle S}
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. A set is independent if and only if it is a clique in the graph's complement. The size of an independent set is
the number of vertices it contains. Independent sets have also been called "internally stable sets", of which
"stable set" is a shortening.

A maximal independent set is an independent set that...

Graph (discrete mathematics)

(1997). Graph Theory (1st ed.).  McGraw-Hill.  ISBN 978-0-07-005489-9. Bang-Jensen, J.;  Gutin, G. (2000).
Digraphs: Theory, Algorithms and Applications. Springer

In discrete mathematics, particularly in graph theory, a graph is a structure consisting of a set of objects
where some pairs of the objects are in some sense "related". The objects are represented by abstractions
called vertices (also called nodes or points) and each of the related pairs of vertices is called an edge (also
called link or line). Typically, a graph is depicted in diagrammatic form as a set of dots or circles for the
vertices, joined by lines or curves for the edges.

The edges may be directed or undirected. For example, if the vertices represent people at a party, and there
is an edge between two people if they shake hands, then this graph is undirected because any person A can
shake hands with a person B only if B also shakes hands with A. In contrast, if an edge from a person...
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