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FORMULARIO

Nao rasurar. Entregar o forn&rlo juntamente com a prova.

I. AMOSTRAGEM

Xs(jw)

X(jw)

II. RECONST

A. Reconstrugo ideal

Ho(jw) = {§
z(t) =

RUGAO DE SINAIS

w| < ws/2
|w| > ws/2

Z x[n]sinc (;}—;(t - nTS))

n=-—oo

B. Reconstrugo pratica

HoGw) = 2e-sor/2Sn(0F)
w
zo(t) = Z z[nlho(t — nTs)

C. Filtro anti-imagem

« Teorema do valor iniciallim, o sX (s) = z(0")
« Teorema do valor finalims—o sX (s) = z(c0)

A. Filtros de Butterworth(1 —€)* =1 — v

W
Hpp(s) = 5y

y % — 2 1/2N . 1_¢2 1/2N
cp (1 76)2 s — Wes 62

Wp

He(jw)

|

1. TRANSFORMADA DE LAPLACE

X(s)

wTs
2sin(wTls/2)’ |w| < wm

0, |w| > ws — wm

/ z(t)e *'dt

IV. TRANSFORMADA Z

k=—o0

V. FILTROS

HPA(S)

(2e—€2)52
tog (5265575

gN
= 5@y ver Tabela |

)

2log (:—‘:)

P =u

Sinal Transformada de Laplace
z(t—7) e 57X (s)
esotx(t) X(s—s0)
n n—1
A5 (t) s"X(s) = " = a(t)|ymg- — ... — s"'2(07)
—ta(t) 4 X(s)
J! o x(r)ydr Lol a(rydr + X2
T
u(t) 5
tu(t) =
o(t—7), >0 e T
e~ tu(t) Sia
cos(wit)u(t) ﬁ
sin(w1t)u(t) m
Sinal TransformadeZ
z[—n] X(1), RDC #-
z[n — k] x[—k] + ... 427 F g1 + 27k X (2)
z[n + k] —2kx[0] — ... — zx[k — 1] + 2P X (2)
nz(n| —Z%X(Z)
d[n] 1
u[n] 1_i—1
a™uln] ﬁ, RDC |z| > «

—amu[—n — 1]

na™uln]

cos(Q1n)uln]

sin(Q1n)uln]

r™ cos(Q1n)uln]

r™sin(Q1n)uln]

—L1 . RDClz| < a

l—az
az”!
(1—az—1)2
1—z~ ! cos(2)
1—2—12cos(Q1)+2—2
2" sin(9y)
1—2—12cos(Q1)+2—2

1—2"'rcos(Q)

1—2z—12rcos(Qy)+r22—2

2" lrsin(Qg)

1—2z—12rcos(Qy)+r22—2

1/2N 1/2N
1—
Wep <1%> Ws = Wes (7”)
Y H

ek
log ((1—7)(1—u))

2log (:—:)



TABLE |
DENOMINADOR DOS FILTROS DEBUTTERWORTH.

Ordem N Polindnio Q(s)
1 S+ we

52 + \/iwcs —+ wf
83 + 2wes? + 2w2s + w2
5% +2.6131wes3 + 3.4142w2 52 + 2.6131w3s + w?
85 +3.2361wes? + 5.2361w2s3 + 5.2361w2s? + 3.2361wis + w?
50 + 3.8637Twes® + 7.4641w2s* + 9.1416w3s3 + 7.4641wls? + 3.8637wds + wo

o O b~ WDN

|H(jo)| B. Critério de NyquistN = Z — P
1 N - nimero de envolvimentos do pontel no SH
Q) m— Z - zeros del + G(s)H(s) (polos de malha fechada) no SPD
| P - polos deG(s)H(s) no SPD
| Z =0 — eshvel.
 J ,,,,,,, — C. Margens de estabilidade
o, o &
P FT FR Gu|G(jwn)H (jwar)| =1
Guap = —20log|G(jwnr ) H (jwar)]
|H( jo)|? Py = 180° + arg{G (jwoar) H (jwoan)}
L= wi - freq. ondeZG(jw)H (jw) = 180° ou —180°.
woap - freq. onde|G (jw)H (jw)| = 1.
§ VII. IDENTIDADES TRIGONOMETRICAS
D — — _
o = cos®(x) = 5 [1 cos(2x)]
FP FT FR cos(a = b) = cos(a) cos(b) F sin(a) sin(b)
sin(a + b) = sin(a) cos(b ) + cos(a) sin(b)
. S 1
B. Filtros digitais cos(a) + cos(b) = 2cos (a+1)) cos(§(a b))
« FIR Janela retangular cos(a + b) + cos(a — b) = QCOS( ) cos(b)
Ra[n] = i H (&9)e7 ¥ dQ e*7% = cos(0) + jsin(6)
27 0 —56
0 — ef? yed
Janela de Hamming cos(f) = 2
J0 —j0
~f 0,54—0,46c0s (1), 0<n<M sin() = £ —¢
win] = { 0, caso contario ©) 25
. sin(mu)
o IIR =
) (Q) sinqu) f—
w= —tan| — ~ -
T 2 VIlIl. RELAC OES TENSAO/CORRENTE
Transformada bilinear vr(t) = Rigr(t)
2z—1 2+ sT . d .
TZ-I—l zZ = 9 _ ST )\L(t):LZL(t)évL(t):LﬁlL(t)
1 [t
VI. ANALISE DE ESTABILIDADE 40 (t) = Cro(t) = ve(t) = & ic(t)dt
A. Critério de Routh-Hurwitz -
Exemplo de constr@p para a equép caractdstica: IX. SERIE GEOMETRICA
Q(s) = ass* + ass® + azs® + a1s + ao Seja um nimero complexo, eéib
17
, B#1
1— /J‘
st a4 az ao ZO B { N, =1
53 as a1 0 noo
52 (a4a1a—3a2a3) by | — (a40;:oa3) —by | — (a40a—30a3) -0 Z 18] < 1
sl (a3b2b a1by) _ = _ (a30—-0b1) _ 0 _ (a30—-0b1) _ 0 n=0
$0 (510615201) dy _ (5105061) -0 _ (b10‘:—1061) -0




