Table of Fourier Transform Pairs

Function, f(t)

Fourier Transform, F(o)

Definition of Inverse Fourier Transform

1 gy jaort
f(t):g_:[F(a))e dw

Definition of Fourier Transform

F(o)= O] f(0)e '™ dt

Jt=1,) F(w)e ™
f(@)e’™ F(o - a,)
f(at) s F©)

o]
F(7) 27f (-w)
d"f(®) (jo)" F(o)

dt"
(=" f(1) d"F (o)
do"
] f(r)dr F@) , 2r0)5(0)

o(1) 1
e/t 278 (0 — wy)
sen (1 2

jo
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Fourier Transform Table
UBC M267 Resources for 2005

5(t —to) f ()

e’iu}ot

e—iwtg f(tO)

270 (w — wop)

E(t) F(w) Notes (0)
£(t) / Fe=®'dt | Definition. W
1 - iwt Iy :
o fw)e™" dw f(w) Inversion formula. (2)
™ — 0
fA(—t) 27 f(w) Duality property. (3)
1
~ Mt tant, Re(a) >0 4
e " u(t) T io a constant, Ji(a) (4)
e~altl 2a a constant, fe(a) >0 (5)
a? + w? ’
1, i <1, . _ ,sin(w) o
B(t) = {07 if [ > 1 2sinc(w) = 2 . Boxcar in time. (6)
1 . .
— sinc(t) B(w) Boxcar in frequency. (7
T
1) iwf(w) Derivative in time. (8)
() (iw)? f(w) Higher derivatives similar.  (9)
tf(t) Zdi flw) Derivative in frequency. (10)
w
d? -
t2£(t) izﬁ (w) Higher derivatives similar.  (11)
w
et £(¢) f(w — wp) Modulation property. (12)
t—1o —iwto 7y : :
I k ke " f(kw) Time shift and squeeze. (13)
(f*g)(t) f(w)ﬁ(w) Convolution in time. (14)
0, ift<0 1 D .
u(t) = { 1 ift>0 o + mo(w) Heaviside step function. (15)

Assumes f continuous at tg. (16)

Useful for sin(wgt), cos(wot). (17)

Convolution:

Parseval:

o= [ A - wglu) du = / " Fwglt - u)du.

[ wrora=g- [ |fef @




1 sgn(w)
/ it
u(?) 7o (w) + L
jw
iFnej”w‘)t 2 iFné'(a)—na)o)
rect(i) wSa (ﬂ)
T 2
B Bt Q]
Py Sa(y) rect(E)
tri(t) Sd2 (g)
7t t Arn  cos(wr)
Acos(2—z_)rect(2—z_) T ( %T)Z e
cos(w,t) 7|5(0 - wy) + 50 + )]
sin(@,?) £[5(w -,) - o(w+ o, )]
J
u(t) cos(mw,t) 1[5((0 —w,) + (0w + o, )] + %
2 W, — @
u(t)sin(w,t) 1 [5((0 —0,) 5 + o, )] N 20)2 2
2j Wy — @

u(t)e ™ cos(w,t)

(a+ jo)

a)g +(a+ jw)?
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u(t)e ™™ sin(w,t)

@y

a)g +(a+ jo)?

il 2a

a’ +w’
e—tz/(20'2) o /_27z e—aza)z/Z
u(t)e ™ 1

a+ jo
u(t)te™ 1

(a+ jo)’

» Trigonometric Fourier Series

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

n=1

where

a, =% [ rwar . a, =% [ £@®) cos(@,nn)de ,and
0

b, = % Oj F (1) sin(wynt)dt

» Complex Exponential Fourier Series

1 T

f()= ZFnejwnt ,where F =— If(t)e—jwontdt
n=—00 0
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Some Useful Mathematical Relationships

jx Jx
e +e
cos(x) =
2
. ejx _ e—jx
sin(x) = :
2j

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

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 — y) — cos(x + y)

2sin(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)

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

[x? cos(x)dx 2x cos(x) + (x% = 2)sin(x)

x? sin(x)dx

2xsin(x) — (x* — 2) cos(x)

o™ dx e”
a
Jxeaxdx | X 1}
N Ry
a
Jtetds g X202
a a* a
J dx —1n|a+ﬂx|
a+ [fx
d. _
Iz xz 2 —t 1(&
a” + B x o
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