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THE CONCEPT OF LAPLACE TRANSFORM

DEFINITION

® The Laplace transform 1s a linear operator that switched a

function f(t) to F(s).
® SpeCiﬁcaHy: F[{S} =" {f“-}} — /?'-3 [,—:.cff(t} dt
SO
where: S =0 -+ 1w,

* Go from time argument with real input to a complex angul. |

- frequency input which is complex.



RESTRICTIONS

* There are two governing factors that determine whether
Laplace transforms can be used:

* f(t) must be at least piecewise continuous for t=> 0

* |f(t)| < Me" where M and vy are constants



CONTINUITY

* Since the general form of the Laplace transform is:
F(s) = L{f(t)} = [L e~ f(t) dt

it makes sense that {(t) must be at least piecewise continuous
for t > 0. |

* If f(t) were very nasty, the integral would not be comput '
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TABLE 6.2.1 Elementary Laplace Transforms
f@o) = LTYF () F(s) = LIf (1)

n = positive integer
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m /v-relation in the time domain
v(t)=R-i(1).

m By operational Laplace transform:

LWv(t)}=L{R-i(t)} = R-L{i(1)} |
=V (s)=R-1(s).

B Physical units: 7(s) in volt-seconds, /(s) In
ampere-seconds.




INDUCTOR

m jv-relation in the time domain

d .
v(t)=1L -Ez(t).

B By operational Laplace transform:

Liv(n)}= LIL-1(0)}= L- L 0)}
=V (s)=L-|sl(s)—,|=sL-1(s)—LI,.

Initial current
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CAPACITOR

m jv-relation in the time domain

el
i(t)=C » (1).

B By operational Laplace transform:

Lii(D)j=LiC V()= C- L' (1) ,
= 1(s) = C-[sV(s)=Vg]=sC-V(s)-CV,

initial voltage




m Parallel equivalent: B Series equivalent:
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INDEPENDENT WORK

Complete an operator substitution scheme for the proposed circle
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