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Part I: Introduction to Signals and Systems

1. Introduction to Signals and Systems

Definition of signals and systems
Continuous-time and discrete-time signals
Signal classification

Basic system properties

Engineering applications

2. Mathematical Description of Signals

Elementary signals

Exponential and sinusoidal signals
Step and impulse functions

Signal operations

Periodic signals

3. System Models

Linear systems

Time-invariant systems

Causal and noncausal systems
Dynamic system representations

Part I1: Time-Domain Analysis

4. Linear Time-Invariant (LTI) Systems

Impulse response
Convolution integral
Convolution sum
System interconnections

5. Differential and Difference Equations

Continuous-time system models
Discrete-time system models
Solution techniques

Initial conditions



Part I11: Fourier Analysis

6. Fourier Series

« Periodic signal representation
o Trigonometric Fourier series
o Exponential Fourier series

e Spectral analysis

7. Fourier Transform

Fourier transform theory
Transform properties
Frequency-domain analysis
Energy and power spectra

8. Applications of Fourier Methods

Filtering

Signal transmission
Frequency response
Spectrum analysis

Part IV: Laplace Transform and Continuous-Time
Systems

9. Laplace Transform Fundamentals

Definition of the Laplace transform
Region of convergence

Transform properties

Inverse Laplace transform

10. Continuous-Time System Analysis

Transfer functions
Pole-zero analysis
Stability

Frequency response



11. Control-System Applications

System behavior
Feedback systems
Dynamic response
System performance

Part V: z-Transform and Discrete-Time Systems

12. z-Transform Fundamentals

o Definition and properties
« Region of convergence
e Inverse z-transform

13. Discrete-Time System Analysis

Difference equations
Transfer functions
Pole-zero plots
Stability analysis

14. Digital Filter Analysis

FIR filters

IR filters

Frequency response
Filter implementation

Part V1. State-Space Analysis

15. State Variables and State Models
« State-space representation
o State equations
e System modeling

16. State-Space Analysis Techniques

o State transition matrix



e System response
o Stability analysis

Part VII. MATLAB Applications

17. MATLAB for Signals and Systems

o« MATLAB fundamentals
o Signal generation
e Numerical computation

18. MATLAB-Based System Analysis

Fourier analysis with MATLAB

Laplace and z-transform applications
Simulation of continuous and discrete systems
Filter design and visualization
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