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PREFACE TO THE FIRST EDITION

After 14 years of teaching experience, this textbook on Network Analysis and Synthesis is
an endeavour towards providing students with a solid grounding in the foundations of this subject. It
is suitable for use as a one - semester course material by undergraduate students of Electrical
Engineering (EE) and Electrical & Electronics Engineering (EN).

The text book is organised into 8 chapters. The outline of the book is as follows :

Chapter 1 describes the basics of electric circuit theory.

Chapter 2 deals with laplace transform and its application for solving differential equation
and also used for analysis of network.

Chapter 3 describes the graph theory approach of network analysis.

Chapter 4 In this chatper, in case of large network, if we are interested in the analysis of a
part of the network, network theorems are more useful which are the subject of study in this chatper.

Chapter S deals with network functions. Driving point and transfer functions of various
types of one and two - port networks have been disscused in this chapter. Complex frequency has
been also described.

Chapter 6 two - port networks.

Chapter 7 deals with Bode plot.

Chapter 8 on passive network synthesis. Here elements fo realisability theory for such
network have been presented and both Foster and Cauer forms of realisation have been explained

Chapter 9 deals with passive filters. Appendix includes some important mathematical portion
which are useful in this book.

Er. S.K. Pandey
Asstt. Professor.
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Basic of Electrical
Circuit Theory

CHAPTER

1.1 NETWORK TERMINOLOGY

Circuit: A circuit is a closed energized interconnection of electrical elements.

Ry 3

+

v() —B Ro

Fig 1.1
Network: A network is an interconnection of electrical elements.

R L
MW 00000 ———

Fig 1.2
It is to be noted that all circuits are networks but reverse of it is not possible always.

Parameters: The various elements of an electric circuit are called its parameters like R, L
and C. These parameters may be lumped or distributed.

Linear Circuit: A linear circuit is one whose parameters are constant i.e. they do not change
with voltage or current. The Ohm’s law and super position theorems are applicable for such type of
networks.

Non-Linear Circuit: It is that circuit whose parameters change with voltage or current. The
Ohm’s law and super position theorems are not applicable for such type of networks.

Bilateral Circuit: A bilateral circuit is one whose properties or characteristics are the same in
either direction. The usual transmission line is bilateral, because it can be made to perform its
function equally well in either direction.

Unilateral Circuit: It is that circuit whose properties or characteristics change with the direction
of its operation. A diode rectifier is a unilateral circuit, because it cannot perform rectification in
both directions. Then networks containing elements such as diodes, transistors etc. are unilateral
networks.



2 Network Analysis and Synthesis

Passive Network: is one which contains no energy source in it.
R L
NWV 00000

Fig. 1.3
Active Network: One which contains at least one independent type energy sources in it.

Node: Node is a junction point in a circuit where two or more circuit elements are connected
together.

Branch: Branch is that part of a circuit which lies between two junction or nodes.

Loop: It is a closed path in a circuit in which no elements or node is encountered more than
once.

Mesh: It is a loop that contains no other loop within it.
Types of Networks or Circuits:
Networks or Circuits

{
\2 J
DC circuits AC circuits
{
\: 1
Single phase Three phase AC circuits
AC circuits (Generally Multiphase AC circuits)

The networks can be DC or AC depending on the type of source involved. For the DC circuits,
the voltage and current sources are DC whereas AC sources are connected in the AC circuits.
Example of a DC source is a battery and that of an AC source is the alternator.

Circuits Elements: A circuit elements is any individual component which gets connected to
the other components in a network. Resistors, capacitors, energy sources (i.e. voltage sources and
current sources), diodes, transistors, FETs etc. are the examples of circuit elements.

The circuit elements can be divided into two categories.

(a) Active elements

(b) Passive elements

Active Elements: An independent energy sources (i.e. voltage source or current sources)
which can absorb or deliver energy are known as the active elements.

0 ————————0

1o 10

L o L ——.

(@) (b)

Fig. 1.4 Active elements (a) Independent voltage source.
(b) Independent current source.
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