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Laplace transform Example of Laplace transform

= One of most important math tools in the course!
» Definition: For a function f{t) (fit)=0 for t=0),

F(s) = £{J(0)} := J,I:;"r:u}f---"m
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= We denote Laplace transform of f{t) by F(s).
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Integration is Hard

Laplace transform table
(Table BE.1 in Appendix B of the textbook)
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Linearity

L{agfr(t) + ozfa(t)} = a1 Fils) + aaFals)
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Differentiation

L{F{)} = sF (=) - F(O)

Proof.
Al sl [ -y — ) "a_"l-."—_-,. II-" e = o F
e = f St e e | e = aP(a)-1(0)

Ex. ¢ f.[r.-:m-_-' e ml | OORE =1 = _;'I 3 ] = = I‘-'-:'_ L{-2En2})
t-damain S-gomiain
10
}'i 4/ ds _f"'[f} FI:L]L 5 é' _.11'-[.1}—,.’(:!]
Full AIID =




Properties of Laplace transform
Integration

Fia)

eifririny ="

Proof. - -||ﬂ. firyis m |'.1' |' |" i '-.-.'r' M|

= - |I|u_|'r'l' ':._ b J!_ fiee *

Properties of Laplace transformn
Final value theorem

Jim f(t) = |IITI s [s) ifall the poles of sF(s) are
the left half plane |[LHF']|
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Poles of sF(s) are in LHP, 30 final value thm applies.
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Initial value theorem Convolution

||"|:I;.1|.‘r[|}_.-.!i—”hlr.'lF['ﬁ} if the limits exgst

Remark: In this theorem, it does not matter if
pole location is in LHP or not.
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[ I|r'r'| [(t) = lim sF(s) =0
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