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Fourier

Gr(t)=ult+T/2)—u(lt—T/2), Trier(t) = %GT(t) «Gr(t), x(t)*xy() = /_+OO x(B)y(t — B)ds
+oo +oo
X (w) = Fla(t)} = / st exp(—jut)dt . w(t) = FYX(@)} = % [ X (w) exp(jut)dw
+o0 +°°
[ ()2dt = - / WfPdw . Fla)} = X(w) & F{X@O)} = 2m(—w)

sen(x)

F{Gr(t)} = TSa(wT/2), Sa(x) = et F{Sa(wot/2)} = i—ZGwU(w), F{Sa®(wot/2)} = i—ZTring (w)

Fo(t)} =1, F{1} = 216(w), Flu(t)} = md(w) + —, Flz.) = [ #(8)dB} = X (w)(mo(w) + ,i)

Jqw

Fexp(—alt])} = %, a >0, F{sinal(t)} = j%’ Flz(t — 1)} = X (w) exp(—jwT), Flz(—t)} = X(—w)

F{o(t — 1)} = exp(—jwt), F{z(t)exp(jwot)} = X (w — wp), ]:{:L' } = X(w)Y(w)

F{cos(wot)} = m0(w — wo) + 0 (w + wp), F{sen(wot)} = ; O(w — wo) — jé(w + wo)

+oo +oo 2
F{Y 6t—kT)}=wo Y 6(w—kwo), wo= =
k=—o0 k=—o0
FLEx0) = G0Xw),  Flayh) = - X@)* V(W) , Flmah) = /" X(w)
Laplace
+oo too
H(s) = £{h(t)} = [ h(t)exp(—st)dt , s€Qp [ st =X)L
L{5®)}=1, seC , L{x(t) =z1(t) x22(t)} = L{x1(&) }L{z2(t)} , Qu = Quy N Qy,
L{yt) =zt —1)} =X(s)exp(—sT) , Qy=Q, , L{exp(—at)u(t)}= . -11- < Re(s+a) >0
L{exp(—at) cos(Bt)u(t)} = % , L{exp(—at)sen(Bt)u(t)} = m , Re(s+a) >0
tm 1

E{% exp(fat)u(t)} = Re(s+a)>0, meN

(s +a)ymtl’

E{y(t) = /_ z(ﬂ)u(ﬂ)dﬂ} = éﬁ{z(t)} , Qy DN {seC:Re(s) >0}

e S = SmlH D Re(s)>0, meN |, L{z(—t)} = X(=s) , -scQ.

m!
L{y(t) = exp(—at)z(t)} = X(s+a) ; Qy=(s+a)ecQ,

md"X(s)
ds™

, Qy=Q,, meN | L{z(t)} =5X(s) , QDL
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Laplace (unilateral)

+oo
L{z(t)} = /0 x(t) exp(—st)dt, L{z(t)} =sL{z(t)} —x(0) , sy

L {x(m) (t) = d"a(t) } =s"L{x(t)} — mz_l smh=12(R) ()

k=0
E{%m' exp(—at)u(t)} = W , Re(s+a)>0, meN
L{cos(Bt) exp(—at)u(t)} = (sfa?iim , Re(s +a) >0
L{sen(Bt) exp(—at)u(t)} = M%ﬂ? , Re(s+a) >0

z(07) = lim x(t) = lim sX(s), lim z(t) = lim sX(s)

t—0t s——+o0o t—+o00 s—0
Coeficientes a determinar (equagoes diferenciais)
m
Dpyt)=0 = y@) = Z arfr(t),  fx(t) modos préprios (considerando multiplicidades)
k=1

Se ) é raiz de multiplicidade r de D()), entdo exp(\t), texp(At), ..., " Lexp(At) sdo modos préprios.

D(p)y(t) = N(p)z(t) , se D(p)x(t) =0 entdao D(p)D(p)y(t) =0

Solugdo forgada:  y(t) =yn(t) +ys(t) = D(p)ys(t) = N(p)z(t) , D(p)yn(t) =0

m
yr(t) = Z brgr(t),  gk(t) modos forgados (considerando multiplicidades e ressonéncias)
k=1

Varidveis de estado: 0(t) = f(v(¢), z(t),t), y(t) = g(v(t), z(¢),?)
Pontos de equilibrio: © tais que f(9,Z) = 0, T =cte.

Sistema linear (em torno dos pontos de equilibrio)

4o |9fi g |9 o_ |99 _ |99
Iv; 7,7 , Oz 7,3 7 dv; 7,3 7 dz; 7,7
0 1 0 0
N >+ Bip +
W) S tPeth i poa={0 0 1 |.b=[0].c=[h B A.d=[8)
D(p)  p*+azp® +a1p+ap —ap —a; —as 1

v=Av+bx, y=cv+dx, %c(pIA)lqudb/(pIA’)lc’qLd
p

v=T0p = A= T—LAT, b= T=',é=cT , T nao singular

A representagao entrada-saida é invariante com transformagoes de similaridade.



