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Introduction to Signals and Systems

Course No.: 010113
Class hours[credits]: 64[4]
Course Type: Obligatory course
Prerequisites: Mathematical analysis,Complex variable function,Linear algebra, circuit analysis
basis
Object Majors: Class of Communication and Information, Optical Information science and
Technology, Electronic Science and Technology, Electromagnetic Field and Wireless Technology,
Biomedical Engineering

Twenty-first Century is an era of information.The rapid development of information science



and technology will greatly affect the social economy and people's life.The basic theory and
technology of the information acquisition, transmission,processing and reproduce has become an
indispensable knowledge for almost all of the science and technology workers.But with the rapid
development of electronic information technology and the wide application of computer,the basic
concepts and analysis methods of “signal and systems" is introduced into each subject,
becoming a very important basic course of electronic information specialty gradually.

The analysis and system analysis that the signal is analytical with system to mainly include
signal is two part of contents.

Signal analysis is concepts, theories and methods of decomposing the signal into its component
parts or ingredients . Its core is the signal decomposition, that is decomposing a complex signal
into the linear combination of some basic signals, the fundamental signal and the way of
combination vary , such as the signal space representation, or the representation of other means of
linear combinations ,the time-domain signal, and signal spectrum analysis and so on. Investigating
on the relations of linear combination of the signal and the characteristics of the basic signal can
be used to study the properties of complex signals. The signal processing means according to the
particular need or purpose for a signal does some particular processing , operation or modification.
The major of signal processing is very broad, just in terms of its function and purpose, it includes
signal filtering, signal modulation , signal demodulation and the control of signal .This course of
the first chapter focuses on signal analysis.

The main task of system analysis is to study the response of the system generated by the input
signal and thereby get knowledge of the system functions and features in the case of a given
system. Generally, system analysis includes three steps as follows: first, it must establish proper
and effective mathematical model for studied system, that is to say , the so-called system
modeling problems. Then, the system can be solved by using the mathematical methods which
determine its response or output signals for a given input signal or incentives. Finally ,it still need
to make a reasonable explanation of the tested results and improve or deepen the understanding of
system functionality and features according to its different response to different incentives.
System analysis is the basis of the system. System integration is also called system design or
system implementation, it suggests designing and implementing the system in a given condition of
the system function, system features, or what the output is when the input is already known.

In a wide variety of systems, the analysis of linear time invariant system is of great
importance. Because most of the systems in practical applications belong to or can be regarded as
a linear time invariant system, and the analysis method of linear time invariant system has
relatively complete theory. Terms for the analysis of determinate signal through linear time
invariant system, there are two ways to create a mathematical model of the system or systems
described method, the system input-output description method and the system state variables
describe method. The former focuses on external characteristic of the system description,
generally do not consider the internal variables of system and directly show the relationship
between the system input and output equation, namely, to establish the dynamic system equation.
It is suitable for the description of the single input single output system; The latter associates the
input signal and output signal with the internal signals (referred to as the state variables) in the
middle of the system, using the equations they satisfy to describe, thus establishing another kind
of mathematical model of the system-the matrix form of the system state equation and output
equation. They describe the state variables and the relationship between the input and the



relationship between the state variable and output respectively. State variable description method
is suitable for the single input and single output and multiple input multiple output system,
particularly suitable for computer analysis. This course starting from the second chapter
introduces system analysis, discussion of input - output description method of system, and only in
the sixth chapter system do we introduce state variable description method.

The basic ways of analysis system are two: time domain analysis method and the transform
domain method. The time domain analysis method is based on time t or k as a variable and
directly solves the dynamic equations of the system. The physical concept of this method is clear,
but the calculation is rather troublesome; the transform domain analysis is the mapping theory of
applied mathematics, the time variable is mapped to a variable transform domain, thus
transforming the system dynamic equations into algebraic equations, which greatly simplifies the
calculation. These two methods together form the set of signal and system analysis method. This
course will introduce these two methods with transform domain method after time domain method,
continuous signals and discrete signals in parallel in a symmetrical manner.

Today, the theory of signal and systems is widely used in many fields of modern science and
technology: such as communication, automatic control, signal processing and biomedical
engineering, etc. In a communication system, many signals can not be directly used for
transmission, It is necessary to properly modulate the signa to improve the transmission
quality or signal transmission efficiency according to the actual situation . The signal modulation
has a variety of forms, such as amplitude modulation, frequency modulation and phase modulation,
but they are the basic theory based on signal and system. In the control system, transmission
characteristics and stability of the system is the important attribute of the system's description.
The system functions in system analysis can analysis and control the transmission characteristics
and stability of continuous time systems and discrete time systems effectively. In signal
processing, the theory and method of analysis of time domain and transform domain of signal and
system provides necessary theory basis for the signal processing. Biomedical engineering is a
cross subject corresponds to  information subject and medicine subject,in biomedical field, many
system description and signal processing are the basic theory and method based on signal and
system .

The course of Signal and Systems is the professional foundation lessons that corresponds to
communication engineering, electronics information engineering, information engineering,
automatic control engineering, biomedical engineering and computer communication etc.lts
main task is introducing the basic concept of the telecommunication and electricity system,
utilizing mathematical method to describe and process electrical signals and electrical system
interaction, studing a basic analysis method of assurance signal’s delivering and processing
through the LTI system with of. Through the studying of this course, the ability to view and
method can enable the students can have the ability to apply the course of signal and systems
processing actual problem, for further study and follow-up courses, lay a solid foundation to
thouse engaged in engineering related work in the future.



