
NETWORK THEORY



LECTURE 4

Section C

Topic Covered :Principles of network topology, graph 
matrices, network analysis using graph theory.



INTORDUCTION

• Topology or graph theory is that branch of science which studies the
geometrical properties and special relations (for example between
voltage and current) which remain unaffected by continuous change of
shape or size of figures.

• The concept of topology was first applied to networks of Kirchhoff to
study the relationship between the nodes and branches in a network. A
circuit or network can be drawn in different shapes and sizes and still
maintaining the relationship between the nodes and branches.

• Therefore network topology is the study of the properties of a network
which remain unaffected when we stretch, twist or distort the size and
shape of the network.



GRAPH

A linear graph or simply graph is defined as a collection of points
called nodes and line segments called branches.
Procedure to draw the Graph: To draw a graph of network the
following steps are used:

Step 1: Mark the number of nodes and branches of the network.

Step 2: The network elements are represented by lines.
Step 3: The voltage and current sources are replaced by their
internal impedance.



GRAPH MATRICES

• INCIDENCE MATRICES

• CUT SET



INCIDENCE MATRIX [A]

Incidence matrix is defined as a two-dimensional array which
provides information regarding the orientation of branches of a
graph relative to the nodes of the graph.









TIE SET



NETWORK ANALYSIS USING GRAPH
THEORY.


