s(t) reale S, =58,
s(t) pari, s(t)=s(-t) S, =8,
s(t) reale e pari : S,=R,=R_,
s(t) dispari, s(t)=—s(—t) 5, =-5,
s(t) reale e dispari : S =il =-jl_,
s(t) alternativo, s(t)=-s(t+1,/2): S§,, =0
PROPRIETA’ SEGNALE SF
segnale continuo periodico, di periodo ; S,
Ty, a potenza finita fo=1/To
= : 1 +T, p
st)= I s el2mt/To W= = r' s(t) e7i2mmtTo gy
n=c To /i
LINEARITA’ ax(t) + by(t) aX_+ by,
TRASLAZIONE TEMPORALE s(t—to) s, ¢ i2mts/To
TRASLAZIONE IN FREQUENZA s(t) 27T, .
DERIVAZIONE TEMPORALE ds(t) /dt (j2#n/To)S,,
t
INTEGRAZIONE J s(e) da (To/j2mn)S
INVERSIONE ASSE TEMPI s(—t) 5,
CONIUGAZIONE s*(t) s*.
to+T, _
CONVOLUZIONE TEMPORALE s(t)=(1/To) x(1) y(t—1) dr 5, = X, Y,
Y
PRODOTTO (Convoluzione in s(t) = x(t) y(1) S,= I XY, = (X, ® Y,)if
k=—o
frequenza)
ty+T, i
CORRELAZIONE TEMPORALE s(t)=(1/To) x(1) y*(r — t)dr S =X v¢
ty
CORRELAZIONE IN FREQUENZA | s(t)=x(t) y*(t) S, 2% Yia= X, ® Y*)/fo

1 th+Ty 0

I J. x(t)y (r)dt= Z XnYn*
0 f n=—0o

1 th+Th 5 © 5

T [ o) de= Z X,

)




Table 15.4-1 The Fourier Series of Selected Waveforms.
Function Trigonometric Fourier Series
i Square wave: @ —Z—Z
_| A |_ qu By =
: A 4Ai lIl((Zfl”l)(t)o r)
f =—+ o Ee— e 1Y
0 I T 2 T =1 2-”_'
2
1) Pulse wave: @, =-2,—:-
A qin(mrd]
4:! 24d & T )
1 Sf(1)= :21 ) cus(nmor)
0 d T T
[}
0 Half wave rectified sine wave: o, = Zri
/\ r A A 2.4 cos(Zr:mﬂf)
0 T T 3T f(t)==+=sinot-—) ——-—=
2 2 T 2 745 4An’ -1
(= lAsinwt] 27

-2T -T 0 ) 21

Full wave rectified sine wave: o, = T

( )__2;4_-4_11 o coa(r:mﬂr)

r ms 4nt-1

Sawtooth wave: @, ='2?:r_

_A A& sm(irr.',::*‘J )
Wegr2——

Triangle wave: @, = %

A 442 oos((er-l)w(.t)
"% pear




Time Domain

" a. Pulse o o

c. Triangle

d. Sawtooth

e. Rectified

]

f Cosine wave

-]

.q.
Il
=

FIGUERE 13-10

Frequency Domain

7

a, = 22 sin(nad)
HIT

b = 0

{d = 0.27 1n this example)

24 . [ nm
a, = sin

KT 2
B =40

]

{all even harmomes are zero)

Iﬂ'ﬂ = {]
44
a, = -
(n )y
b, =10

i

{all aven harmomes are zero)

a, =10
A

b - —

" RT

ag = 24/n

_ 4.4

afdn--1)

b, =10

ﬂ]. = .I'i

{all other coefficients are zaro)

Examples of the Fourier senes. Six conmmon time domain waveforms are shown, along with the equations to

calculate their "a”™ and "5 coefficients.



