Contents

1. Fundamentals of Signal Processing

Continuous-time and discrete-time signals
Linear Time-Invariant (LTI) systems
Time-domain and frequency-domain analysis
Fourier, Laplace, and Z transforms

2. Physical System Modeling

Mathematical models of physical phenomena
Ordinary and partial differential equations
Linear and nonlinear dynamic systems

Initial and boundary conditions

3. Signal Processing in Wave Phenomena

Wave propagation
Mechanical vibrations
Acoustics
Electromagnetic systems

4. Random Signals and Stochastic Processes

Random variables

Gaussian processes

White noise modeling

Statistical characterization of physical systems

5. Estimation and Filtering

Wiener filtering

Signal estimation theory
Detection of signals in noise
Optimal filtering techniques

6. Applications to Physical Models

Electrical systems

Mechanical systems

Thermal and diffusion processes
Transport phenomena

7. Numerical Simulation and Analysis

Numerical methods
Discretization techniques
Computational modeling



e Validation of physical models

8. Advanced Applications

e Image processing

e Antenna and propagation analysis
e Quantum physical systems

e Complex stochastic models
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