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Contents: Lathi chap. 2

• Time-domain analysis of Continuous time systems
System response = Zero-state response + Zero-input response

– Zero-state response
The initial conditions are all zero: y(t)=f(t)*h(t)
Convolution integral

– Zero-input response
The input signal is zero: y(t)=y0(t)=linear combination of system modes

– Unit impulse response
The input signal is the delta function: h(t)
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Zero-state response
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Zero-input response

• Real roots

• Complex conjugate roots

repeated with multiplicity r
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Unit impulse response

LTIS( )tδ ( )h t

yn(t) is a “special case” of y0(t) when a particular set of initial conditions hold.
These conditions account for the fact that the system state was perturbed by a delta in t=0
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Unit impulse response
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Continuous time linear systems

• Physically realizable, linear time-invariant systems can be described by a 
set of linear dierential equations (LDEs):
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Continuous time convolution
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Summary


