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Line graph In the mathematical discipline of graph theory, the line graph of an undirected graph G is
another graph L(G) that represents the adjacencies between edges In the mathematical discipline of
graph theory, the line graph of an undirected graph G is another graph L(G) that represents the
adjacencies between edges of G. L(G) is constructed in the following way: for each edge in G, make a
vertex in L(G); for every two edges in G that have a vertex in common, make an edge between their
corresponding vertices in L(G) bc04435da2

SFGs are most commonly used to represent signal flow in a physical system and its controller(s), forming
a cyber-physical system. Among their other uses are the representation of signal flow in various
electronic networks and amplifiers... bc04435da2

Vertex (graph theory) and more specifically in graph theory, a vertex (plural vertices) or node is the
fundamental unit of which graphs are formed: an undirected graph consists In discrete mathematics, and
more specifically in graph theory, a vertex (plural vertices) or node is the fundamental unit of which
graphs are formed: an undirected graph consists of a set of vertices and a set of edges (unordered pairs
of vertices), while a directed graph consists of a set of vertices and a set of arcs (ordered pairs of
vertices). In a diagram of a graph, a vertex is usually represented by a circle with a label, and an edge is
represented by a line or arrow extending from one vertex to another bc04435da2

Hassler Whitney (1932) proved that... bc04435da2 Spectral graph theory is also concerned with graph
parameters that are defined via multiplicities of eigenvalues of matrices associated to the graph, such as
the Colin de Verdiere number. bc04435da2

Tree (graph theory) A forest is an undirected graph in which any two vertices are connected by at most
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one path, or equivalently an acyclic undirected graph, or equivalently a disjoint union of trees. In graph
theory, a tree is an undirected graph in which every pair of distinct vertices is connected by exactly one
path, or equivalently, a connected In graph theory, a tree is an undirected graph in which every pair of
distinct vertices is connected by exactly one path, or equivalently, a connected acyclic undirected graph
bc04435da2

Graph theory Graphs are one of the principal objects of study in discrete mathematics. 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
distinction is made between undirected graphs, where edges link two vertices symmetrically, and
directed graphs, where edges link two vertices asymmetrically. 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)
bc04435da2

Graph Theory, 1736-1936 Biggs, E. Also included are background material and portraits Graph Theory,
1736-1936 is a book in the history of mathematics on graph theory. chemical graph theory, the analysis
of electrical circuits, and applications of graph theory in abstract algebra. Keith Lloyd, and Robin J. The
Oxford University Press published a paperback second edition in 1986, with a corrected reprint in 1998.
Wilson, and published in 1976 by the Clarendon Press. Graph Theory, 1736-1936 was edited by Norman
L. It focuses on the foundational documents of the field, beginning with the 1736 paper of Leonhard Euler
on the Seven Bridges of Konigsberg and ending with the first textbook on the subject, published in 1936
by Dénes Kénig bc04435da2

The various kinds of data structures referred to as trees in computer science have underlying graphs that
are trees in graph theory, although such data structures are... bc04435da2 From the point of view of
graph theory, vertices are treated as featureless and indivisible objects, although they may have
additional structure depending on the application from which the graph arises; for instance, a semantic
network is a graph in which the vertices represent concepts... bc04435da2

Strongly connected component The strongly In the mathematical theory of directed graphs, a graph is
said to be strongly connected if every vertex is reachable from every other vertex. In the mathematical
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theory of directed graphs, a graph is said to be strongly connected if every vertex is reachable from
every other vertex. The strongly connected components of a directed graph form a partition into
subgraphs that are strongly connected themselves. It is possible to test the strong connectivity of a
graph, or to find its strongly connected components, in linear time (that is, ©(V + E)) bc04435da2

While the adjacency matrix depends on the vertex labeling, its spectrum is a graph invariant, although
not a complete one. bc04435da2 A directed tree, oriented tree, polytree, or singly connected network is a
directed acyclic graph (DAG) whose underlying undirected graph is a tree. A polyforest (or directed forest
or oriented forest) is a directed acyclic graph whose underlying undirected graph is a forest. bc04435da2

Spectral graph theory mathematics, spectral graph theory is the study of the properties of a graph in
relationship to the characteristic polynomial, eigenvalues, and eigenvectors of In mathematics, spectral
graph theory is the study of the properties of a graph in relationship to the characteristic polynomial,
eigenvalues, and eigenvectors of matrices associated with the graph, such as its adjacency matrix or
Laplacian matrix bc04435da2

Signal-flow graph signal-flow graph theory builds on that of directed graphs (also called digraphs), which
includes as well that of oriented graphs. This mathematical theory of digraphs exists, of course, quite
apart from its applications. Thus, signal-flow graph theory builds on that of directed graphs (also called
digraphs), which includes as well that of oriented graphs. This mathematical theory of A signal-flow graph
or signal-flowgraph (SFG), invented by Claude Shannon, but often called a Mason graph after Samuel
Jefferson Mason who coined the term, is a specialized flow graph, a directed graph in which nodes
represent system variables, and branches (edges, arcs, or arrows) represent functional connections
between pairs of nodes bc04435da2

Every arborescence is a directed acyclic graph (DAG), but not every DAG is an arborescence.
bc04435da2

Incidence matrix There are variations; see below. There are variations; see below. If the first class is X
and the second is Y, the matrix has one row for each element of X and one column for each mapping
from X to Y. It is different In mathematics, an incidence matrix is a logical matrix that shows the
relationship between two classes of objects, usually called an incidence relation. Incidence matrix is a
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common graph representation in graph theory. corresponds to y, and 0 if it is not. The entry in row x and
columny is 1 if the vertex x is part of (called incident in this context) the mapping that corresponds to vy,
and 0 if it is not bc04435da2

The name line graph comes from a paper by Harary & Norman (1960) although both Whitney (1932) and
Krausz (1943) used the construction before this. Other terms used for the line graph include the covering
graph, the derivative, the edge-to-vertex dual, the conjugate, the representative graph, and the 6-
obrazom, as well as the edge graph, the interchange graph, the adjoint graph, and the derived graph.
bc04435da2

Arborescence (graph theory) An arborescence is thus the directed-graph form of a rooted tree,
understood here as an undirected graph. An arborescence is also a directed rooted tree in which all
edges point away from the root; a number of other equivalent characterizations exist. In graph theory, an
arborescence is a directed graph where there exists a vertex r (called the root) such that, for any other
vertex v, there is exactly In graph theory, an arborescence is a directed graph where there exists a
vertex r (called the root) such that, for any other vertex v, there is exactly one directed walk from r to v
(noting that the root r is unique) bc04435da2

The adjacency matrix of a simple undirected graph is a real symmetric matrix and is therefore
orthogonally diagonalizable; its eigenvalues are real algebraic integers. bc04435da2
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