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Classification of signals (1)g ( )
• (1) Deterministic and random signals

– Deterministic signal: No uncertainty with 
respect to the signal value at any time.p g y

Random signal: Some degree of uncertainty in– Random signal: Some degree of uncertainty in 
signal values before it actually occurs.

• Thermal noise in electronic circuits due to the random• Thermal noise in electronic circuits due to the random 
movement of electrons

• Reflection of radio waves from different layers of• Reflection of radio waves from different layers of 
ionosphere
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Classification of signals (2,3)…
• (2) Periodic and non-periodic signals

A non-periodic signalA periodic signal

• (3) Analog and discrete signals

A discrete signal
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Analog signals









Classification of signals (4)..
• (4) Energy and power signals

– A signal is an energy signal if and only if it has nonzero but finiteA signal is an energy signal if, and only if, it has nonzero but finite 
energy for all time:

A signal is a power signal if and only if it has finite but nonzero power– A signal is a power signal if, and only if, it has finite but nonzero power 
for all time:

General rule: 
– Periodic and random signals = power signals
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Periodic and random signals  power signals. 
– deterministic and non-periodic = energy signals.























Spectral density

Energy signals:

– Energy spectral density (ESD): 

Power signals:

– Power spectral density (PSD): p y ( )

Random process:
P l d i (PSD)– Power spectral density (PSD): 



Autocorrelation
• Autocorrelation of an energy signal

• Autocorrelation of a power signal

– For a periodic signal:













Revision of Probability theory and random variablesy y
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