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Aperiodic signal

E;xmmt = 5 f X( 0)Pdw

Section Property Fourier transform
- x(0) X('w)
| ¥ ¥( w)
4320 Duality X& 2w ®(-w)
4.3.1 Linearity ax(r) + byt) aX( o) + bY( w)
4.3.2 Time Shifting x(t ~ 1o) e/ X(w)
4.3.6 Frequency Shifting e’ x(1) X( o~ wg)
4.3.3 Conjugation x*(t) X'~ w)
435 Time Reversal x(—1) X(- w)
1
435 Time and Frequency x(at) HX (—;)
Scaling
4.4 Convolution x() * y(t) . X( 0 Y( w)
F [+
4.5 Multiplication x()y(t) é—%z—;‘—i XCw)’*‘Y(w) = Z"IJJ* X(OY( w-—-6):do
434 Differentiation in Time %x(t) 4 JuX( w)
: t 1
- 4,34 Integration f x()dt }:ZJ—X( ®) + 7X(0)8(w)
e ,d
4.3.6 Differentiation in 1x(2) J %X( w)
Frequency )
X(0) = X(- w)
| " | RelX( )} = RefX(— w)}
4.3.3 Conjugate Symmetry x(t) real $ In{X( w)} = —Im{X(— ‘;}
for Real Signals : 1X( @) = [X(— o)
| LX( w) = <X (— w)
433 Symmetry for Real and  x(?) real and even X( ) real and even
Even Signals . ;_
4.3.3 Symmetry for Real and  x(¢) real and odd X( ) purely imaginary and ot
Odd Signals ' "
xe(t) = Ev{x(t 1) real X
433  Bven-0dd Decompo- *) @;{x( )}. [x(t) re;% ) ;{{Xf ( “’)i}
sition for Real Sig- %o(t) = Odix(}  [x( “&, JEmMAL @
_ nals x(0) = 3% £o>§(w)°‘w
Inliel Malue Theoeoms:  Xeo: QRxerdt
4.3.7 Parseval’s Relation for Aperiodic Signals
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TABLE 4.2 BASIC FOURIER TRANSFORM PAIRS

Fourier series coefficients

Signal Fourier transform . (if periodic)
+o0 i +0o
Z ae’*oo! 27 z a;8(w ~ kwy) a
k= P
. =1
eloo! 278w — wo) @

a, = 0, otherwise

1

a; =a-; = 5

c0s ot 78 — wo) + 8w +we)] 2
a, = 0, otherwise

a) = —ad-1 &= 7

sin wot 2[5(60 = wo) — 0(w + wo)] ! b
Jj a, = 0, otherwise

a0=1, ak=0,k#0
x@® =1 27 6(w) this is the Fourier series representation for
any choice of T > 0

Periodic square wave
S k) S~ 2sin kwoT T koo T in kwoT'
x(@) = 0, T),<li= % Z MS((«)—]«DO) D071 sinc < “o ‘): Sin kwo L'y
= k aa I k/n-
and k=—o
x@@+T) = x(t)

S 2 = 27k 1
nzma(t~nT) T Zf(w——]—,—) @ = = forallk
, 2
x(t;{ L, [f<T 2sinwT, . reck (E <?> Sin (T ‘L,)
0, lf>T ® 'r> —w
|| “
sin Wt . 1, <W
X(jw) = { © —
mt 0, |wj>W
o() ' 1 —
0 I _
u w
a(t — 1) e vt —
_ 1
e "u(t), Relal >0 - —
) a-+ jw
te "u(?), Rela} > 0 b —
. ’ (a+ jw)?
Lo e (), 1 B
Relal > 0 (a + jw)*




, Qsmg Fbu,v{@\/ ’—\_\/av\s‘gorm Kesaulds

;\(\\/O\\I\\V\a S;bc "g‘u\y\ CJ\—\‘O{,\’S .
:.fTu,)o Swne ‘Fund‘low; W\QAH(E)'\Q_A i ne 't‘\‘m@ .

S:\m(th> S\_y\ <V\)zt> T Z:TAVZSSW\< (t) *'K\ S”(W'{:

Tt ™t

j:V’V\(AH‘\AF\QCQlﬁ‘ an ;n ‘hn\e — Co\f\va\%"};“\ \.V\, %VQ‘(‘«GP\E

O B v

e ” —> } >
ST ey © T -~ W, W

Yomes

Smwﬁsm@@ QM<WJ

i “‘t "’”?/ L \ W

\N1—\U

-(Vu/ +W )

’TUUO Si\\(_ ’ﬁu,\g&\‘cv\s Convelued Time

SW\(W t) " S\V\(W ) /&_’% r—jj_ |

i

:: _D—t . L 7(_\“—&’ — —W‘W' "W?__ /. WL
| (\/\)54 \)\/j | ‘ A Tmes

. . B, NM“&\'FK\‘QDA:GP\{ {
. Cohua\%‘}t‘"\ ‘A *‘V‘“C = .,/S- _ )

i T equens Lo
o T,

g ) ) L e
o e o Tmg ot
W < W




TS e zrj







