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Signals
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Analog-to-digital conversion
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Systems
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DSP enables
• Complex algorithm
• Reliable computing
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Application example
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Chap 2 Discrete-time signals and 
systems

• 2.1 Discrete-time signals
• 2.3 Discrete-time systems
• 2.4 Convolution of LTI systems
• 2.5 Properties of LTI systems
• 2.9 FIR spatial filters
• 2.11 Continuous-time LTI systems
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Discrete-time sampling
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Sampling:
𝑥𝑥 𝑛𝑛 = 𝑥𝑥(𝑛𝑛𝑛𝑛)

2.1



Elementary discrete-time signals
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Other examples
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Discrete-time systems
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Operator

2.3



Causality and stability
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Linearity
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Example: Is a square-law system linear or nonlinear?
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Time invariance
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Example: Is a downsampler linear? Time-invariant?

2.3
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SFG example
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Convolution of LTI systems
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An LTI system is 
represented by its 
impulse response.
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Finite impulse response (FIR) 
system
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Properties of convolution
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Causality and stability
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Examples of LTI response
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Frequency response
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FIR spatial (2D) filter
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Example of 3x3 average filter
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Continuous-time LTI systems
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Continuous-time impulse function
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