EE 261 Helpful Formulas

Fourier series. If f(t) is periodic with period T' then Derivative.

its Fourier series is
F{f'(z)} = 2misF(s)

= D et F{f™(x)} = (2is)" F(s)
here Flan f(@)} = ()" F™(s)
1 (T,
e = —/ e~ 2mint /T £ (¢ dt Moments.
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Rayleigh (Parseval). If f(t) is periodic of period T /_OO f(z)de = EF/(O)
then . 00 .
n ¢ " n
%/ ()2 dt = Z w2 / 2" f(w)de = (5= ) F™(0)
0 k=—00 o
The Fourier transform. Autocorrelation.
) F(g+g} = |G(s)
—2misT
= /_ . f(z)e dux Crosscorrelation.
The inverse Fourier transform. Flgx S} =CE)F()
Miscellaneous:
-/ " Fls)emin ds (| " gt ) = 16(0)(s) + 2
oo Cw -2 127s

Fourier transform theorems. Symmetry and duality properties.

Linearity. The reversal of f(x)is f~(z) = f(—x).
Faf(z) + By(x)} = aF(s) + BG(s) Flf=Ff-
tretch. - = -
Stretc - _1FS Ff~=(Ff)
{f(ax)} = la| (a) If f is even (odd) then Ff is even (odd)
Shift. ‘ If f is real valued, then Ff = (Ff)~
Flf(x—a)} = e T F(s)
Convolution.
Shift and stretch.
F{flax —b)} = ie_ﬂ”b/ap (f) (f*g)(= / flz—y
|al a
xg=g*f
Rayleigh (Parseval). fr9=9
oo oo (fxg)xh=(fxg)*h
/- |<>|2dw—/ F(s)? ds Felg b = Fegtfeh
/ F(z)g(@) dz = / F(s Smoothing: If f is k-times continuously
differentiable, then so is f * g and
Modulation. d¥ d*
w(f*g) = <d kf)

F{f(z)cos(2wspx)} = %(F(s —50) + F(s+ so))



Convolution theorem.

F(fxg) = (Ff)(Fg)
F(fg)=Ff*Fg

Autocorrelation. If f(z) has finite energy, i.e.,

/mvmﬁm<m,

—0o0

then

(f* )@

)= [t dy = f(z) « F(=2)

Cross correlation. Let g(z) and h(x) be functions
with finite energy. Then

@)= [ iy +a)dy

—00

= /Oo 9(y — z)h(y) dy

—00

= (h*g)(~2)
Rectangle and triangle functions
1 |zl <3 1—lz| Jz| <1
II(z) = 2 A(z) =
FII(s) = sincs = 51233 FA(s) = sinc’s
Scaled rect function
CoafzY 1 el <% o
I (z) = H(T) = {0 2 > Fllr(s) = T'sincT's
The delta function é(x)
Scaling.
1
d(ax) = —d(x)
lal
Sifting.
|- af@)ds = (0
| s@i@+ae = f(a)
Convolution
o(z)  f(z) = f(z)
8z —a) + f(@) = f(z — )
d(x—a)*xd(x —b) =d(x — (a+1b))
Product.

Fourier transforms.

Derivatives.

| 8@ @ = (-1 )
§'(z) * f(z) = f'(z)

xd(z) =
28 (x) = —6(x)

Fourier transform of cosine and sine

F cos2mat = %(5(8 —a)+0(s+a))

Fsin2mat = %(6(3 —a)—0(s+a))

Unit step and sgn

1 t>0

H(t):{o b=t }"H(s):%(é(s)—l—

-1 ¢t<0 1
sgnt = Fsegn(s) = —
& {—i—l t>0 gn (s) ms



