Application of Laplace
Transform to analysis of
networks



we can now solve differential equations using
Laplace Transforms. What we do 1s transform
the differential equation 1nto an algebratic
relation using Lapalce Transforms, solve for
the Laplace Transform of the solution, then use
inverse Laplace Transforms to bring the
solution back into the time domain. The most
important property of the Laplace transform 1n
this case 1s the differentiation property:
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Here 1s a simple differential equation
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Since the functions are equal on the left and right,
the Laplace Transforms will be equal
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Mass-spring-damper System

F(t)
At time t = 0, this system 1s at position z = 0,
but with an nitial velocity of 1 m/s. Beginning 1 1
at this time, the force f(t) = e~ is applied.
Find z(t) fort > 0. '
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We can state this problem as solving
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Regions of convergence
(ROC)

» Laplace Transform does not converge to a
finite value for all signals and all values of s.

» The values of s for which Laplace transform

converges is called Region of convergence
(ROCQC).



