vaje4-naloga2.nb Pripravil: Janez Zibert

[

Kompleksna Fourierjeva vrsta

fl[t ] := Z Fo,*Exp[i*n*wx*t];
n=-o0
2%
w:= £
T
1 t0+T
Fn:=—*j f[t] *Exp[-i*n*w*xt] dt;
to

Realna Fourierjeva vrsta

ao hd
flt ] := —+Zan*Cos[n*w*t] +b,*Sin[n*xwx*t];
n=1
2%

w:= ;
T

2 t0+T
an —*f f[t] *Cos[n*w=*xt] dt;
to

o
=)
1l

2 t0+T
—*f f[t] *Sin[n*w=*xt] dt;
to

Amplitudni in fazni spekter

Fn=Pn+an= |Fn| *ejen

o Amplitudni spekter

— 1 ,
| Fn | =\/Fn*Fn ='\/Pn2+Qn2 = 5 an2+bn2

o Fazni spekter

arctan & P,>0

®n 5 oo
arctan S—“ tm Pho<O
L n

b
-arctan =2 ap >0
an
bn
-arctan 2 +7w a, <0
B an

Naloga 2:

Naloga:
Razvij periodicni signal f(t) v realno in kompleksno F.v.
Dolo¢i in narisi tudi amplitudni in fazni spekter.
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o Signal:

x[t ] :=

{ 2 st 0<ts<2
2% A>D0

0 True

A=1; Plot[x[t+4*n] +x[t+2+7m] +x[t] +x[t -2*7],
PlotRange -» All, Filling - Axis]

{t,

1.0

o ResSitev:

T =2x%7;

w=1;

lzberemo t, = 0.

2 2%t A
ap = *j *t*Cos[n+*w=xt] dt
2% 7T 0 2%7T

Pomagamo si z:

jt*Cos[a*t] dt

Cos[a t] t Sin[at]
+
a’ a
ap =A;
ap =0;

2 2% A
*j *t*Sin[nxw*xt] dt
2 %7 0 2%7

Pomagamo si z:

jt*Sin[a*t] dt

t Cos[at]
- +
a a

Sinf[a t]
2

-15.5, 15.5},
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Realna F. v.

A A1
£[t] = = - = > —Sin[nxt];
2 Tt n

Preverimo, kako je v toCkah nezveznosti :

A

A
f[2xk*xmw] = —
2

21 A
Z—*Sin[n*Z*k*n]: —
TN 2

Kompleksna F. v.

Pomagamo si z :

a,-1xb —_
F, = - 0 , in F_, = F,, ker je vhodni signal realen.

2%7T*xn
Fn 2 n=20
2
Amplitudni spekter:
A
2% |n| DL
| Fn | = a
= n=0
2
Fazni spekter:
A
¢n _ { + E n # 0
0 n=0
Zaradi realnega signala mora biti fazni spekter liha funkcija. Zato :
+Z n>0
2
=1 -Z n<0
2
0 n=0



