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I. SENOIDES COMPLEXAS E SISTEMAS LTI

A. Sinais discretos

I1l. TRANSFORMADAS DE FOURIER

A. Sinais discretos

zn] = & x[n] nrer X ()
vl = Y BT = HT ™ .
k=—o0 z[n] = o X (/e dQ
Y[y
B. Sinais continuos -
‘ XY = z[n)e 7"
y(t) = / h(r)e "7 = H (jw)e’" X (') tem period2r
o 1) Pares basicos:

Il. SERIES DE FOURIER

A. Sinais discretos
DTFS:Qq X[k]

z[n]
zln] = > X[kleMn
E=<N>
X[k = % S alnle o, =
n=<N>

z[n] e X[k] tém periodo fundamentay
1) Pares basicos:

_ 1, |n|<M
#lnl =00 M < || < N2
. Q0
X[ sin [kT (2M + 1)]

N sin (k%)
B. Sinais continuos

2(t) 5 X [k]

Z X[k]ejkwot

o[n] 1, |n|<M
0, caso contrario
s sin [© (254
X)) = ——5v—
s (2)
2_7]' L]
N z[n] = a"uln], |of <1
; 1
X = e
B. Sinais continuos
2(t) <5 X (jw)
1 *~ . Jwt
z(t) = o X(jw)e’ dw
X(jw) = / z(t)e ' dt

1) Pares basicos:

z(t) =
k=—oc0 °
_ 1 —jkwot _ 2m 1, |t| <T
XK = 4 /< el = 3 2(t) { b HST e
z(t) tem periodol’ X(jw) = 2sin(wT)
1) Pares basicos: w
ZC(t) — 17 |t| S Ts *
= 0, Ts < |t| S T/2 ZC(t) — efatu(t)7 %{a} > 0
i . 1
XIk] sinkeoT:) XGw) = T

km



IV. PROPRIEDADES DAS REPRESENTAQES DE

FOURIER
A. Linearidade
z(t) = az(t) + by(t) LN Z(jw) = aX (jw) + bY (jw)
2(t) = ax(t) +by(t) X Z[k] = aX[k] + bY[K]
z[n] = az[n]+by[n] +— ik Z(e7) = aX (') + bY (e79)
2] = az[n] +byln] TEZS Z[k] = aX[k] + bY [K]

B. Deslocamento no tempo
FT

z(t — to) —

a(t—to) X

DTFT

x[n — no] —
DTFS:Q

x[n — no] —

C. Deslocamento na frequéncia

) £
etkowot gy BES

]F”:c[n] brer
eIko Qonsc[n] DLES S0

e I X (jw)
e*jkwotoX[kj]
€7anOX(€jQ)
e IR0 (k]

D. Diferenciacao, integracdo e somatorio

Za(t) 5 jwX (jw)
d FS:wqg .
= (t) = jkwoXIk]
—jtz(t) &5 %X(jw)
—jnafn] HE LX)
/ z(T)dr ki J—WX(JW)
S el REE X
E. Convolugao o FT
t)yxz(t)  «—  X(w)Z(jw)
) @2(t) X TX[KZ[K]
x[n] * z[n) Pk X(ejQ)Z(ejQ)
zln] @ z[n] TS NX[K)Z[K]
F. Modulagao FT 1
p()2(t) = oo X(w) * Z(jw)
a(t)z(t) X X[K] * Z[K]
nlefn]  REE %X(em)@)Z(em)
z[n)zln] PEST X[k © Z[k]

V. DIAGRAMA DE BODE
Sistema com zeros e polos reais, fase minima

H(jw)=K

|H(jw)| =

P(H(jw)) =

Hm (]W+Zz)
L (w +p;)

Hz 1 \/w2+z
Jj= 1\/w2+p§

Z( ) -

Z arctan ( )

Jj=1

A. Classe 0 de termos
H(jw) =

20log(K)
0°sekK >0, 180° seK <0

+K

B. Classe 1 de termos oy
H(jw) = (jw)™”

+ v20db/dec
+ ~490°
C. Classe 2 de termos

1/7 =

Hiiw) = [ —/T — (s 1)E!
(Jw) (jw+ 1/T> (Jwr +1)
wT << 1—=1; wr>>1— £20db/dec
wr << 1= 00; wr >> 1 — +90°,

wr =1— +3db; wr=1— +45°

D. Classe 3 de termos

N2 . 27 %1 . 2 ;
H(jo) = [(w +2§wn(Jw)+wn} _ [(a_w) 4 ogdY

w2

Wn Wn
w<<wn—1; w>>w, — +40db/dec
w << wn—>00; w >> <,un—>:|:18007

w = wp — £20l0g(2§); w=wn — +90°

VI. IDENTIDADES TRIGONOMETRICAS
%[1 + cos(2z)]

+ b) = cos(a) cos(b) F sin(a) sin(b)
sin(a = b) = sin(a) cos(b ) =+ cos(a) sin(b)

cos(a) + cos(b) = 2 cos( (a+1b)) cos(%(a b))
cos(a + b) + cos(a — b) = 2 cos(a) cos(b)
et = cos(6) + jsin(0)
cos(8) = -
30 _ —j6
sin(0) = ¢ ;je
. _ sin(mu)
sinqu) = p—
VIl. RELACOES TENSAO/CORRENTE
UR(t) = RiR(t)
AL(t) = Liz (t) = vi(t) = L%iL(t)
ge(t) = Coe(t) = ve(t) = é / ic(t)dt

VIll. SERIE GEOMETRICA
Sejaf um numero complexo, entao



