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Fourier Transform Table
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F(t) F(w) Notes (0)
f(t) / f(t)e ™“tdt Definition. (1)
1 ® & wt iy :
— f( dw flw) Inversion formula. 2)
7T — 00
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1 . .
— sinc(t) B(w) Boxcar in frequency. (7)
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1) iwf(w) Derivative in time. (8)
(@) (iw)? f(w) Higher derivatives similar.  (9)
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w
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et £(¢) f(w — wp) Modulation property. (12)

t— t[] iwto T . .
f ? ke " f(kw) Time shift and squeeze. (13)
(f*g)(t) Fw)g(w) Convolution in time. (14)
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u(t) = L iftso0 oy + 7o (w) Heaviside step function. (15)
ot —to)f(t) e~ £ (1) Assumes f continuous at ty. (16)
glwot 219 (w — wp) Useful for sin(wot), cos(wot). (17)
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» Trigonometric Fourier Series

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

n=1
where
a, = [ s . a —ETI £(t)cos(wnt)dt ,and
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» Complex Exponential Fourier Series
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Some Useful Mathematical Relationships

e +e
COS(X)=——"
(x) 5

Jx o —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 + )

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)
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Fourier transform Fourier transform

Signal . . . Remarks
unitary, angular frequency unitary, ordinary frequency
g(t)= Glw)= G(f)i=
1 oo - 1 =0 _ eo _iom
— [ Getdo  —— [ gttt [ ate =t
27 J—oo V2T J—oo —0o
1 , w 1
10 rect If ﬂf:] T silc — +Enc | — The rectangular pulse and the normalized sinc function
2ma* 2ra |a| €
] 1 ] 1 f Dual of rule 10. The rectangular function is an idealized
11 SlllCI[ﬂ-f:] T rect — -rect | — low-pass filter, and the sinc function is the non-causal
2wa* 2ma |ﬂ| a impulse response of such a filter.
.y 1 (W 1 F
12 s1c™ Ifﬂ-f:] T tri | — — -1 | — tri is the triangular function
2wa 2mTa |a| {1

13 tl"llfﬂ-'f:] Dual of rule 12.
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n 1 _wt m =32 Shows that the Gaussian function exp( - atz) is its own
14 e_af_ e da [—-e = Fourier transform. For this to be integrable we must have
20 Va Re(a) > 0.
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common in optics
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the transform is the function itself

Jo(t) is the Bessel function of first kind of order 0, rect is
the rectangular function

Chebyshev polynomial of the first kind.

Sy
3 |~

(_i)n ) Uﬂ—l (w)

-_

U, (1) is the Chebyshev polynomial of the second kind
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