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Fourier Transforms

Fourier series 1s given by

ft)=) Fe"™" where T=—

If w, becomes infinitely small, then the period becomes
infinite and the periodic nature of the signal is lost. We then
have Fourier transforms

F(w)= j f (t)e 'dt Fourier transform

1 ¢ - :
f (1) zz—j F(wedw  Inverse Fourier transform
7Z.—(X)
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Properties of Fourier Transforms

Name: Condition: Property:

1 Amplitude scaling f(r) < Fw), constant K . Kfit) « KF(w)

2 Addition flt) < Flw), gt) + Glw), - - fO)+gn+---
Flw)+ Gla) +- -

3 Hermitian Real fit) < Fiw) Fl—w) = F*{a)

4 Even Real and even f(t) Real and even F{m)

5 Odd Real and odd (1) Imaginary and odd F(a)

i) Symmetry Fit) « Fiw) Fity < 2w f{—aw)

7 Time scaling F(t) < Flw), real ¢ flen < HF (%)

8 Time shift flry = Fiw) Flt —1,) < Flw)e ik

9 Frequency shift f(r) < F(w) f(e'™ < Flw — ay,)

10 Modulation Firy < Fiw) Fleycos(war) <=

LTF(w— wp) + § Flw + @)

11 Time derivative Differentiable f{r) < Flw) %{: « jaFiw)

12 Freq derivative fit) = Flw) —jif(t) & L F(w)

13 | Time convolution fit) < Flw), gt) « Glw) fir) = g(t) « Flw)Giw)

14 Freq convolution fit) < Flw), glt) < Gla) Fing(r) « % Fiw) % Glw)

15 Compact form Real fi{t) .2l—n fﬂm 3 j; {;i]T.;ug(w; .

LF(w))dw

16 | Parseval, Energy W f(1) & F(w) W= [ |fO)de =

i+ O IF ) Pdw
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Fourier Transform Pairs - Table

f(1) « Fle)
1 e M u(r) < Hlm a=0 |14 31 e 1
2 | etun e Apaz0 |15 Y1 e 2ms)
3 el o ;2:? a = 16 St —1,) e e
4 —2%2 <« wae @ g =0 [7 el oy 28w — w,)
S| te Uty & ey a0 | 18 cos(wat) < m[dlw — w,) + 8@ + w,)]
6 | e u(n) < W a=0 |19 sinfw,t) + jm[dle + w,) — 8w — wy)]
. Cos(a ! i) <=
7 rect(1) < Tsinc(%) 20 E[5(w — w,) + 8w + 5)] + E,j:_mz

sin{eug Ju(i) <

5 sinc(We) < frect(s5) | 21 J51o + @) — o — wo)] + 225

9 A(L) & Lsine?(2X) 22 sgn(r) < 5
10| sin®(B) & FAGR) |23 u(t) < md(w) + L
e~ ginfmw, tult) o 2
11 24 Bt —nT) e ZY 8w —n3F)
e 2> 0 ~ b !
1 e-ar:fﬂmo:}u{z) - 28 E“'m" f{r}&(.r = nT} —

{a = —
i et 0 mrF{“" ni }

a2 2.2
13 e u? o o 2me T
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