Table of Fourier Series Properties:

Fourier Analysis : ¢

Fourier Synthesis
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(wo is the fundamental angular frequency of x(t) and Ty is the fundamental period of x(t))

For each property, assume x(t) é Ck

and y(t)
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Property Time domain Fourier domain
Linearity Ax(t) + By(t) Acy, + Bdy,
Time Shifting x(t — to) cpeIkwoto
Frequency Shifting x(t)eIMwot Ch—M
Conjugation x*(t) cy

Time Reversal x(—t) C_k

Circular Conv. x(t) ® y(t) Tockdy
Multiplication x(t)y(t) ck * dy,
Differentiation %:U(t) (jkwo)ck
Integration ffoo x(7)dr (jklwo> Ck

Conjugate Symmetry for
Real Signals

Real and Even Signals

Real and Odd Signals

Parseval’s Relation for

Cont. Periodic signals

x(t) is real
x(t) is real and even

x(t) is real and odd

75 Jr, () dt

¢ 1s real and even

¢, is purely imaginary and odd
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Table of Special Functions:

Function name Expression Notes

Sinc function sinc(z) = Smggx) Note that
there exists
an alternative
definition  for
sinc(x)

0 if x>1/2 |, x<-1/2
Rectangle function rect(x) =

Unit triangle function

1 if —1/2<z<1/2

0 ' 1/2
Ay if a1/

1 —2|z| if x| <1/2

Note that
there are
alternative def-
initions  with
different values
for rect(+1/2)




Table of Fourier Transform Pairs:

Fourier Transform

Inverse Fourier Transform

[e.o]

X(w) :/ z(t)e 99t dt

—00

1 [ ;
x(t) = 277/ X(w)e!! dw .

x(t) X(w) condition
e~ %u(t) ajjw a>0
eUu(—t) a_ljw a>0
e—altl aﬁiﬂ a>0
te%u(t) m a>0
e~y (t) W a>0
a(t) 1
1 270 (w)
eJwot 27 (w — wo)
cos(wot) 7 (0(w —wo) + 0(w + wp))
sin(wot) Jm (6(w + wo) — §(w — wo))
u(t) mo(w) + ]%
sgn(t) =
cos(wot)u(t) 5 (0(w —wo) + 6(w + wo)) + w(z)jfwa
sin(wot)u(t) 75 (0(w —wo) — 0w + wo)) + wgbf)wz
e~ % sin(wot)u(t) W’w a>0
e~ % cos(wot)u(t) Wﬁ% a>0
rect (%) T'sinc (%)
Wsinc(Wt) rect (57)
A(r) zsine? (%)
oine® (555) A (gy)

i (t—nT) wo i §(w — nwo) WO:%
e—t?/(20%) o\ 2me= 7w /2




Table of Fourier Transform Properties:

x(t) PN X(w)

For each property, assume

and y(t) PN Y(w)

Property

Time domain

Fourier domain

Linearity

Time Shifting

Time Scaling

Frequency Shifting

Conjugation

Time Reversal

Convolution

Multiplication

Differentiation

Integration

Conjugate Symmetry for
Real Signals

Real and Even Signals

Real and Odd Signals

Parseval’s Relation for

Aperiodic signals

Ax(t) + By(t)
.’E(t — to)
x(at)

x(t)e/wot

x(t) is real
x(t) is real and even

x(t) is real and odd

S0 le () dt

AX(w) + BY (w)
X(w)e_j“’to
X (2)

X (w — wo)

X(w) = X*(—w)

X (w) is real and even

X (w) is purely imaginary and odd

o S o0 [ X ()] dw

2 00




Table of Laplace Transform Pairs:
Bilateral Laplace Transform : X(s) = / z(t)e st dt
Unilateral Laplace Transform : X(s) = / z(t)e 5 dt
0

1 c+joo
Inverse Laplace Transform : z(t) = — / X (s)e ds .

(1) X(s)

5() !

u(t) %

tu(t) ;12

tmu(t) Sﬁl

e“ult) 5 i a
tetu(t) (s _1 a)?
ey (t) (S_nC:)nH
cos(bt)ul(t) SgiibQ
sin(bt)u(t) SzibQ

e~ cos(btyu(t) (S;j);;bg
e~ % sin(bt)u(t) WI;QW

re=t cos(bt + 0)u(t) (rcos(0))s + (ar cos(0) — brsin(6))

s? + 2as + (a? + b?)
0.5re? 0.5re=77
— + .
s+a—jb s+a+jb

As+ B
—at bt + 0)ult _  /A2%2c+B%2-2ABa _
re"cos(bt + u(t) , r c—a? s$2 +2as+c¢

re~ % cos(bt + 0)u(t)

o—tan! ({L) . b=ve-a?
et [Acos(bt) + 254 sin(bt)] u(t) b=+c—a2 _As+B
' ’ 52 4+ 2as +c




Table of Laplace Transform Properties:

For each property, assume

x(t) PN X(s) and y(t) N Y (s)

Property Time domain Laplace domain
Linearity Az(t) + By(t) AX(s)+ BY(s)
Time Shifting x(t —to) X (s)esto
. . 1 S
Time Scaling z(at), a>0 —X (—)
a \a
Frequency Shifting x(t)esot X (s —s0)
Time Reversal x(—t) X(—s)
Convolution x(t) xy(t) X(s)Y(s)
1
Multiplication x(t)y(t) TX(S) * Y (s)
)
d
Differentiation %x(t) sX(s)—z(07)
d2
@m(t) s2X (s) —sx(07) — (07)
& ; ) o ~
ﬁx(t) s°X(s) —s*x(07) —s2(07) —&(07)
¢ 1
Integration / x(7)dr <s> X(s)
t 1 1 0~
/ () dr (3) X(s)+ 8/ (t)dt
X
Frequency Differentiation —txz(t) d d(s)
s
_ x(t) o
Frequency Integration —~ X(z)dz
Initial value xz(0) lgn sX(s)
Final value x(00) 1irr(1) sX(s) (if poles of sX(s) are in left-hand plane)
s—




