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1 Definition of Special Functions

Rectangle Function:

1; <X
rect(z, X) =14 ' ol <
0; Jz|>X
Sinc Function:
. 1; =0
SIHC(ZL') = sin(7x) | x # 0

2 Fourier Series

Fourier Series:

+oo
x(t) = Z i@/ Tt

k=—o0
Fourier Coefficients:
1 to+T

Cp =—=—

T t)efjk(Qﬂ'/T)tdt
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3 Fourier Transform

Fourier Transform:

+oo
X(f)= / z(t)e 2"t dt

— 00
Inverse Fourier Transform:

w0 = [ x(eretig

— 00

Unit Step Function:

x>0

u(@) = {0; z <0

Fundamental Frequency:

21
wo = —

1
fO_T7 T

Even and Odd Parts of Functions:

Feven() =5 (2(0) + 2 (~1))
Fodalt) =3 (a(t) — & (1)
Kevenl ) =3 (X (/) + X7 (=£))
Koaalf) =3 (X(f) = X*(=£))
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Table 1: Symmentry of the Fourier Transforms

x(t) © X(f)
z(—t) © X(=f)
z* (1) © X*(=f)

™ (—t) © X*(f)
Re {x(t)} © Xeven(f)
JImA{x(t)} © Xoaa(/f)
Teven (t) © Re {X(f)}
Todd(t) © JImA{X(f)}
Table 2: Properties of the Fourier Transform
ax(t) + by(t) “ aX(f)+bY(f)

x(at) “ ﬁX (5)

x(t) * y(t) © X(NHY(f)
z(t)y(t) © X(f)=Y(f)
x(t—1) < X (f)e—a2mfr

eI?m oty (t) © X(f = fo)

X & (j2m )" X ()

(2)" 2 () & o

J! o a(r)dr & 2= X () + 36(f) [ (7)dr
(t) cos(2m fot) o 3 (X(f = fo) + X(f + fo))
X(t) © z(—f)
Table 3: Fourier Transform Pairs
el ot © 6(f = fo)
o(t—1T) “ e 12 fT

cos(2m fot) o 3 [6(f = fo) +6(f + fo)]

sin(27 fot) © 55 [0(f = fo) = 8(f + fo)]
sinc(F't) “~ +rect (f, F/2)

rect(t,T/2) “ Tsinc (fT)
e~ y(t) “ ﬂﬂﬁa, Re {a} >0
u(t) & a4 L
W22 Ot — k) o T Z;‘:_w 5 (f = Fm)
5 © —msgn(f)
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4 Q-Function

1
2

Q(z) ==erfe <i

V2

erfc(z) =2Q (\/51:)

Table 4: Q-Function Table; Q(x)
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Version: FDC November 5, 2015

0.0008
0.0005
0.0004
0.0003

0.0007
0.0005
0.0004
0.0003

0.0007
0.0005
0.0003
0.0002



