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As a mathematical function, yh(t) is the homogeneous solution of the

differential equation. From the perspective of the output signal of a system,

yh(t) is called the natural response of the system.

yh(t) depends on the structure of the system as well as the initial state of the

system. It does not depend on the input signal applied to the system. It is

the part of the response that is produced by the system due to a release of

the energy stored within the system.

Recall the circuits used in Examples 2.4 through 2.6. Some circuit

elements such as capacitors and inductors are capable of storing

energy which could later be released under certain circumstances.

If at some point in time, a capacitor or an inductor with stored energy is

given a chance to release this energy, the circuit could produce a response

through this release even when there is no external input signal being

applied.
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In contrast, the second term yp(t) is part of the solution that is due to the

input signal x(t) being applied to the system. It is referred to as the

particular solution of the differential equation.

It depends on the input signal x (t) and the internal structure of the system,

but it does not depend on the initial state of the system. It is the part of

the response that remains active after the homogeneous solution yh(t)

gradually becomes smaller and disappears.

the steady-state response of the system, that is, the response to an input

signal that has been applied for a long enough time for the transient terms

to die out.
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Impulse Response and Convolution

▪ We have explored the use of differential equations for describing

the time-domain behavior of continuous-time systems and have

concluded that a CTLTI system can be completely described by

means of a constant-coefficient ordinary differential equation.

▪ An alternative description of a CTLTI system can be given in

terms of its impulse response h (t) which is simply the forced

response of the system under consideration when the input signal

is a unit impulse.
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This idea relies on the fact that differentiation is a linear operator.
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2.8 Stability in Continuous-Time Systems

Stability in Continuous-Time Systems



Conclusion 


