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Introduction to Modeling
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Modeling an electric circuit
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Modeling double-mass dynamics
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LinAlg Revision:
Linear Equations
02 ODEs and Linear Algebra









LinAlg Revision:
The 2 Norm
02 ODEs and Linear Algebra









LinAlg Revision:
Linear Independance
02 ODEs and Linear Algebra









LinAlg Revision:
Subspaces
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LinAlg Revision:
Range and Null Space
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LinAlg Revision: 
Square Matrix Inverse
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LinAlg Revision:
Eigenvalues and Eigenvectors
02 ODEs and Linear Algebra

















LinAlg Revision:
Symmetric positive (semi)definite 
matrices
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ODE Revision:
State Space Models
02 ODEs and Linear Algebra

















ODE Revision:
Higher Order ODEs
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ODE Revision:
Solutions of State Space 
Equations
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ODE Revision:
Solutions of State Space 
Equations
02 ODEs and Linear Algebra









Linear time invariant systems:
solutions
03 Continuous LTI systems









LTI systems:
solution proof
03 Continuous LTI systems









LTI systems:
Computing the state transition matrix
03 Continuous LTI systems

















LTI systems:
Structure of the solutions
03 Continuous LTI systems

















LTI systems:
stability definitions
03 Continuous LTI systems



Zero input transition















LTI systems:
stability conditions
03 Continuous LTI systems

















Controllability:
basic defintions
04 Energy Controllability Observability

















Controllability:
minimum energy controls
04 Energy Controllability Observability

















Observability:
basic definitions
04 Energy Controllability Observability

















Initial state estimation
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Observers
04 Energy Controllability Observability









Revision of Laplace transforms
05 Continuous LTI systems in frequency domain









LTI systems in the 
frequency domain
05 Continuous LTI systems in frequency domain









Transfer function properties
05 Continuous LTI systems in frequency domain









Continuous LTI systems in time 
domain:
Block Diagrams
05 Continuous LTI systems in frequency domain









Sampled Data Systems
06 Discrete time LTI systems

















Sampled Data Linear Systems
06 Discrete time LTI systems

















Discrete Time LTI Systems:
A primer
06 Discrete time LTI systems

















Discrete Time LTI Systems:
An example
06 Discrete time LTI systems

















Discrete time LTI Systems:
Coordinate Change
06 Discrete time LTI systems

















Nonlinear Systems:
Introduction
07 Nonlinear Systems

















Nonlinear Systems:
Modeling a Pendulum
07 Nonlinear Systems

















Nonlinear Systems:
Equilibrium Points
07 Nonlinear Systems

















Nonlinear Systems:
Stability
07 Nonlinear Systems
























