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Formule koje je dozvoljeno koristiti na ispitu

Furijeova transformacija: X (jw)= > x[nle "

Inverzna Furijeova transformacija: x[n] :%I X (ja))ei”mdw
T 2z

Z-transformacija: X (z)= i x[n]z™"

Inverzna Z-transformacija: x[n]= ch) X (z)z""dz
27 ¢

Laplasova transformacija: X (s)= Ix(t)e‘“dt
0

Diskretna Furijeova transformacija: X [k]= > x[n]e
n=0

N-1 )
Inverzna diskretna Furijeova transformacija: x[n]= %Z X [k]e’z’”‘”/N
n=0

2n/N, nN=012,.N/2

Trougaona prozorska funkcija: WT[I‘]]Z{W IN=nl,n=(N/2)+L(N/2)+2,..,N-1
T , 1= y yrrey -

Hanova prozorska funkcija: w,[n]=sin’ (%j = %{1— cos (ZnT”ﬂ

Hemingova prozorska funkcija: w[n] =« —(1-«, )cos (ZnT”j

. 4 m 2nmz | <
Blekmenova prozorska funkcija: wg[n]= E (-1) a, cos( N J E a,=1
m=0 m=0

Veze izmedu slabljenja u linearnoj razmeri i razmeri u decibelima:
1+0

=20lo P il =20lo , a, =—20log o
@y =20l0g 3~ il @, =20l0g 3~ , 99,
Kvadrat modula funkcije prenosa analognog Batervortovog NF filtra: H,(s)H, (- s)= - L —
1+¢ (S/Ja)p)

Transformacije ucestanosti:
NF—PO: H,o (8)=H: ()

o 2raf
BS

NF—NO: Hyo (8)=Hye ()| s

Y 2
§+af

- . 2z7-1
Bilinearna transformacija, smena: s=———
Tz+1



Furijeova transformacija

Vremenski domen x(t) Frekvetni domen X(w)
X(t) X (@)= J' x(t)e dtzz?{x(t)}
x(t):i.[ X (0)e do=5 (X (o)} X ()
5(t) 1
1 270 (w)
cos(awyt+0) ﬂ[ejeﬁ(a)—a)o)+e‘j65(a)+a)0)J
sin(a,t+6) —jz[e"5(0-a,) - S(0+m,)]
exp( joyt) 275 (w0 — w,)
1 t>0 1
= o) i
u(t) {O ‘20 TT (w)+ja)
=] L 120 2
MU= <o jo
14 - jrsgn(e)
S 5(t-nT,) Z—Eié(w—kz—ﬂJ
n=-ow Ts k=—c0 TS
i ae’' gdeje )
k}wl 27 ) ad(w—kay)
a, = [ x(t)e "t =
T T




Tablica parova Furijeove transformacije diskretnih signala

Signal DTFT
I, —o<n<wo .
27 Y 5(Q—27k)
k=—o0
-1, ..,=3,-2,-1 2
sgn[n] = —e®
1, 0,12, I-e
uln] —+ 7Y 5(Q-27k)
1_-6 ! fk=—0
5[,,1] 1, —o<Q<w
Sn—q], g=+1,+2,£3, ... e M g=%1,%£2,+3 ...
anu[n]’ |a |< 1 ; |a |< 1
1—ae ™’
o Q, real N
e , rea 27 25(9 -Q -27k), Q, real
k=—0
I, n=-q,—q+1,... sinf(g +1)Q]
p[n]= ~1.0.1,... sin(Q/Z)
0, otherwise
Bgincl2 N
A e pr (Q+27k)
k=—0
cos(Q,n) 7 Y [5(Q+Q, —27k) + 5(Q-Q, - 27k))]
k=—0
Qn+6 o[-/ :
cos(Q,1-+0) 7Y [e 6@+ Q, - 27k) + " 5(Q -0, - 27%)]
k=—c0
sin(Q n) jz Y [8(Q+Q, —27k) - 5(Q-Q, - 27k)]
k=—0
sin(Q n+0)

in i 75 +0, —27k) - ’5(Q-Q, - 27k)]

k=—0




Osobine Furijeove transformacije diskretnih signala

Property Name Property
Linearity ax[n]+bv[n] aX(Q)+bV(Q)
Time Shift x[n—q], e X (Q), qany integer

q any integer

Time Scaling x(at), a#0 1X(Q/a), a#0
Time Reversal x[—n] X(—Q)
X(Q) if x[n]isreal
Multiply by n nx[n] . d
J==X(Q)
dQ
Multiply by Complex Exponential e’ x[n], Q real | X(Q-Q,), Q, real

Multiply by Sine sin(Q), n)x[n] l[X(Q 10 )-X(Q-Q )]
2 ’ ’
Multiply by Cosine cos(Q,n)x[n] l[X(Q—i—Q )+ X(Q-Q)]
2 ’ ’
Summation C N
> xli] - ljg X( Q)+ Y X(0)5(Q-27k)

k=—x0

Parseval’s Theorem (General)

0 - 1 A -
n:z_wx[n]v[n] = j X(Q)V(Q)Q

Parseval’s Theorem (Energy)

ixz[n] = 2l T|X(Q)|2dg if x() is real
n=—o T —r

0

, 1 7 2
> | x[n]| = j (X (@ do

n=—00

Using CTFT Table to find Inverse
of a DTFT X(Q): x[n] = ??

Form I'(w) = X(w)p,,(®) and look up y(¢) <> I'(®)
Then get x[n]=y(¢)

t=n




Tabela Laplasovih i Z transformacija

X(s) x(?) X(kT) or x[k] X(©2)
Kronecker delta (k)
1. - - 1 k=0 1
0 k#0
Sp(n-k)
2. - - 1 n=k z*
0 n#k
1 1
3. — 1(9) 1[k] ~
K -z
1 1
4. e-at e-akT —
s+a l-e
1 Tz
5. — t kT ——
s (1-=")
2 ) ) T z'l+z7"
6. s_3 t (kT) (1_271 )3
3 1( -1 z)
6 3 Ty T’z 144z +z
7. = t (kT) (l—z" )4
a 1 —aT |, -1
8. e |- SO S
s(s+a) -z \Nl-e“z
9. b-a o _ ot o T _ BT e:: 7—167“ )Z:T .
(S+a)(s+b) (1 z XI—e z )
1 Te—aTZ—l
10. 5 te™ kTe ™" >
(s+a) (176*”2*‘)
s 1—(1+aT)e"’Tz'1
11. 5 (1 - ae™ (1 - akT)e ™™ —
(s+a) (l—e’”Tz’l)
5 , Yo Tze-ar(1+e-arz-1)z—1
12. W e (kTy=e” (1 — ]>3
s+a —e 'z
2 al -1+ )+{l—e™ " —aTe™ 27" |z
13. - at—1+e" akT -1+ 7 ( )7](2 — &)
s (s+a) (172 ) (lfe “z )
® , i z7' sinwT
14. e sin @t sin kT 127 cosal 12
s 1-z"' coswT
5. P+’ cos e cos okT 1-2z" coswT +z°
(2 —al -1 _: T
16. R e“sin ot ¢*'sin kT ﬂf 712 S -
(s+a) +o 1-2¢™z7 coswl +e ™ z
s+a l—e Tz} T
17. CR— e“cos ot e cos akT — eil z cosa)iz —
(S-HI) +w 1-2¢z7 coswl +e ™ z
18. - - d* ! -
1—az™
k-1 -1
19. - B k=1 % 3 - -1
=125 l-az
-1
z
k-l _c
20. — — ka (17‘127] )2
-1 -1
21. - - ! %HLIZ);)
—az
3 ki z! (1+4az’] +azz’2)
22. — — ka (1_61271 )4
2 +1laz” +11a°z7 +a’z”
3. _ _ ! ( (1 : )5 )
—az
1
24. - - d“ cos kr 1+ az
az
x(®)=0 zat<0
x(kT)=x[k]=0 za k<0
Ako nije drugacdije naglaseno: k=0, 1, 2,3, ...




Vazna svojstva i teoreme Z-transformacije

x(?) or x(k) Z{x(0)} or Z {x(k)}

1. ax(t) aX(z)
2. ax,(t)+bx,(t) aX(z)+bX,(2)
3. x(t+T) or x(k+1) zX(z)—-zx(0)
4. x(t+2T) 2 X(z)=2"x(0)—2zx(T)
5. x(k+2) 22 X(z)-2"x(0)-zx(1)
6. x(t+kT) 2*X(z)-z"x(0)=Z"'%(T )~...—zx(kT =T )
7. x(t—kT) 2" X(z)
8. x(n+k) 2*X(z)-2"x(0)=2""x(1)—...— zx(k1-1)
9. x(n—k) ' X(z)
10. x(t) —TziX(z)

dz

d
11. kx(k) -z—X(z)

dz
12. e “x(t) X(ze"")
13. e “x(k) X(ze")
14. a“x(k) X(Z)

a

15. ka"x(k) —de(Zj

dz \a
16. x(0) lim X (z) if the limit exists
17. x(0) 1in}[(l—z_l)X(z)] if (1— z’l)X( z) is analytic on and outside the unit circle
18. Vx(k)=x(k)~x(k-1) (1-z")x¢z)
19. Ax(k)=x(k+1)-x(k) (z=1)X(z)—2x(0)
20. Zn:x(k) 1,1 X(z)

=0 1-z
0 0
21. ax(t,a) gX(z,a)
»’ ]

22. k"x(k) -z— | X(z)

dz
23. Zn:x(kT)y(nT—kT) X(z)Y(z)
24, ix(k) X(1)
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