Table of Fourier Transform Pairs
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Fourier Transform Table
UBC M267 Resources for 2005

F(t) F(w) Notes (0)
(1) / F()e=™'dt | Definition. W
1 ® = wt ny 3
o flw dw f(w) Inversion formula. 2)
™ — 00
(—1) 21 f(w) Duality property. (3)
1
7at <}
e”"u(t) pa a constant, fe(a) > 0 (4)
2
e~altl Waw? a constant, fe(a) > 0 (5)
1, it <, _ ,sin(w) L
B(t) = {0’ i > 1 2sinc(w) = 2 - Boxcar in time. (6)
1 . .
— sinc(t) B(w) Boxcar in frequency. (7)
s
I iwf(w) Derivative in time. (8)
iG] (iw)? f(w) Higher derivatives similar.  (9)
tf(t) Zdi A(w) Derivative in frequency. (10)
w
d? -
t2f(t) iQW (w) Higher derivatives similar.  (11)
w
et £(t) f(w —wo) Modulation property. (12)
t—to —iwto 7 3 3
f ? ket f(kw) Time shift and squeeze. (13)
(f*9g)(t) F(w)g(w) Convolution in time. (14)
u(t) = 0, if#<0 L + 7o (w) Heaviside step function 15
1, ift>0 i P - W
ot —to) f(t) et f(tg) Assumes f continuous at £y. (16)
elwot 270 (w — wo) Useful for sin(wgt), cos(wot). (17)

Convolution:

du—/ flu

/Z )P dt = %/Z ]ﬂw)\gdw.

g(t —u)du

Parseval:
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Acos(;)rect(;) . (% e
T
cos(@,t) 7|8(0 - w,) + 5(@ + w,)]
sin(@,?) T15( - wy) - 5w + o,)]
J
u(t) cos(w,?) 5 - wy) + 50 + )]+ —212—
2 W, — W
: 2
u(t)sin(w,t) 1 [5(0) —wy) -5+ o, )] N 2a) :
2j Wy, — @

u(t)e ™ cos(w,t)

(o + jo)

a)g +(a+ jo)?
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u(t)e ™ sin(w,t) @

a)g +(a+ jo)
il 2

a’ +o’

2 2 2 2
e—t /(2067) O_me—a /2
u(t)e ™ 1

a+ jo
u(t)te™ 1
(@ + jo)*

» Trigonometric Fourier Series

ft)=a, + i (a, cos(wynt) + b, sin(w,nt))

n=1

where
a, = [ s . a —Eij(t)cos(a) nt)de ,and
0 T ’ n TO 0 ’
27
b =— t)sin(w nt)dt
=7 Jf() (@n1)
» Complex Exponential Fourier Series

()= 3 F,e’™  where F, = - J'f(t)e—/wonzdt
Nn=—00 0
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Some Useful Mathematical Relationships

e™ +e
COS(X)=—
W=
JxX _ ,TIx
sin(x) =
2j

cos(x = y) = cos(x) cos(y) F sin(x) sin(y)

sin(x + y) = sin(x) cos(y) % cos(x) sin(y)

cos(2x) = cos? (x) —sin? (x)

sin(2x) = 2 sin(x) cos(x)

2cos®(x) = 1+ cos(2x)

2sin*(x) =1 - cos(2x)

cos” (x) +sin*(x) =1

2 cos(x)cos(y) =cos(x — y) +cos(x + y)

2 sin(x)sin(y) = cos(x — ) — cos(x + )

2 sin(x) cos(y) = sin(x — y) + sin(x + y)
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Useful Integrals

[cos(x)dx sin(x)

[sin(x)dx — cos(x)
[xcos(x)dx cos(x) + x sin(x)
[xsin(x)dx sin(x) — x cos(x)

2 cos(x)dx

2x cos(x) + (x* — 2)sin(x)

2 sin(x)dx

2xsin(x) — (x* — 2) cos(x)

o™ dx e”
a
J.xeaxdx wl 1 }
L
la a
Ixzeo“dx X2 2 2
¢ a2 3
i a- a
I ax —ln‘a+ﬂx‘
o+ fx
.[ 2 dxz 2 —tan_l(&)
a” + 7 x a
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Name

Transform

Inverse transform

FT

Fourier series

DTFT

DFT

fw)= [ fe !
‘}%[m] = %LT ﬁj(r)g—jZHmH'Tdr
fw) =3 flnle

fim] = Z33 fln)e 5

f) = 5 [, fw)el dw
fo(t) = Z;’?:':_m ﬁ][m]gjhmrf?"
fln] = 5 f; flw)e™ dw

fln = S5 flm)e/




