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Transfer Function: Laplace Transform of Unit Impulse
Rezponsze of the System

= Inputsignal: [u(t) = ¢* wheret € (—oc, a0
= Quiput signal: x(f) = w{t) = W{1) = IIIE--.I.I {7 )t — 7edr
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= Take § — jﬂ? (a)e” LEIIIH-EEE transform of
the impulse response
u(t) = e — H (ju )~ w(t) = H{ju)e"
= cos{ud ) 4 7 sinwit)
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Frequency Response

= Input A coswl = g{f’jm" + H—.J-.-u'.}
= We know
.Iu.lil'"r — FI‘:EIJ L = H'I:j”_'}f:_.l'h'ln[

ivt—sl [ (5) > H{—jue "

= Complex numbers f (ju) = Mel?, H{ —jw) = Me™ 1%

y{l‘} —— ;;I:II{:;HJ.'}-I'.‘]."I? + H{ —r,iu.'t]r: -J.'?"I:I

. ."|.'.|'r_'.r_1.:rl:'|;|_'.!' + i —— Phasze shift
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Frequency Response

cos(wt) — H(s) |— yit) = Meoes(wt 4 )

H(jw) = Me!™ = x 4 jy

Im [H(juw)]

M = [£1{jw)]

Im[H{JwJ]]
Re[H (jw)]

¢ = tan~! [

ME4S] 507

The Laplace Transform (Appendix B)

= [Laplace fransform converts a calculus problem (the linear
differential equation) to an algebra problem
= How to Use it:
» Take the Laplace transform of a inear differential equation
= Saolve the algebra problem

= Take the Inverse Laplace fransform to obtain the solution to the
original differential equation

def Laplace transform | F(s) ‘= C[F()](4) = 1'1(:« * et

def Inverse Laplace transform

¥ =
|""|:.-=:I'r At oty
e

Gty = £ MF )] = 5 |
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The Laplace Transform (Appendix B)

= |Laplace Transform of a funclion fit)

F(s):=Lf(t) = /E}m f(.lr.}f:_-'iid

i

=  Coonvolution integral ’
f1(0)  Fa(8) = ;g fr () falt — 7)dr

= [ 22— 7y
ﬂ[ﬁl(t) u fz(a‘.)] = F1(s)Fo(s)
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Properties of Laplace Transforms (page 641-643)

= Linearty
Claf(t) + bg(t)] = al[f(1)] + bL[g(t)]
= af(s) + bG(s)

= Time Delay
LIF(E - N)] = .E £t — A)e~*tdt
= ﬂ: f{TjE_”{T'I';"JdT
;.[ﬂ:t:u]

MNon-rational function
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