
Signals and systems 
Chapter 2: systems 

8/2/2024 Dr. Mahmoud Sawalha 1



Introduction:

• The system is any process that results in  transformation on a signal 

• It has an input 

• An out put 

• A transformation function
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Systems has two types :

• 1-Linear Time Invariant Continuous (LTIC) Time System

• 2- Linear Time Invariant Discrete (LTID) Time System
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Properties (Classification) of 
Continuous Time System
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Linear and Non-linear Systems
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• For composite signal 
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• Thus, for a continuous system to be linear, the weighted sum of 
several inputs produces the weighted sum of outputs. In other words, 
it should satisfy the homogeneity and additivity properties of 
superposition theorem. If the above conditions are not satisfied the 
system is said to be non-linear.
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Step By Step Procedure to Test Linearity
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Time Invariant and Time Varying Systems

• A continuous time system is said to be time invariant if the 
parameters of the system do not change with time
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Static and Dynamic Systems
(Memoryless and System with Memory)
• A dynamic system is defined as a system in which the output signal at 

any specified time depends on the values of the input signals at the 
specific time at other time also.

• A static system is defined as a system in which the output signal at 
any specified time depends on the present value of the input signal 
alone. Static system is also called as instantaneous system
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Causal and Non-causal Systems

• If the response (output) depends on the present and past values of 
the input x(t), the system is said to be causal.
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Stable and Unstable Systems

• A linear time invariant continuous time system is said to be Bounded 
Input Bounded Output (BIBO) stable, if for any bounded input, it 
produces bounded output. This also implies that for BIBO stability, the 
area under the impulse response (output) curve should be finite.
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Invertibility and Inverse System
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A system is said to be invertible if the distinct inputs give distinct output.
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Discrete Time System
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Linear and Non-linear Systems
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Time Invariant and Time Varying DT Systems
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Causal and Non-causal DT Systems

• A discrete time system is said to be causal if the response of the 
system depends on the present or the past inputs applied. The 
systems is non-causal if the output depends on the future input.
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Stable and Unstable Systems
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Static and Dynamic Systems

• A discrete time system is said to be static (memoryless or 
instantaneous) if the output response depends on the present value 
only and not on the past and future values of excitation. Discrete 
systems described by difference equations require memory and 
hence they are dynamic systems.
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Invertible and Inverse Discrete Time Systems

• A discrete time system is said to be invertible if distinct input leads to 
distinct output. If a system is invertible then an inverse system exists
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