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Interpretation as a periodic signal
The easiest (computationally speaking) is to interpret the

sequence of values as one period of a periodic signal of
period N>=L

(we will consider other possibilities in other slides)

» We said N>=L since we can always fill with N-L zeros
(adding more zeros) our sequence of values:
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Analysis Equation of DF1T




Example

Then we have If we consider N=L=3 then N-1=2:

XN[k]:Zx[n]-e_jQWWk” k=0,1I,N —1=2



Example

Then we have If we consider N=L=3 then N-1=2:

Xnlkl =3 — 5e TFN 4+ 1.5¢ I

n =20 n =1 n:2

X3lk| =3 — e IFE 4 1.5e 72k




Example
X3[k] =3 — 5e 7FF 4+ 1.5 92K F

k=01, N—1=2
OUTPUT of the FFT:

X5[0] =3 — 5995 4 1.5 720F
—3-5+1.5=—0.5



Example
X3[k] =3 — 5e 7FF 4+ 1.5 92K F

k=01,N—1=2

OUTPUT of the FFT:
X3[1] =3 — 56—9'12—“ 1. 56—9'2'1%“
— 3 _5e T + 1. Re I 5

>> 3-5kexp(-1ix(2%pi)/3)+1.5%xexp(-1ix(4%xpi)/3)

ans =

4.7500 + 5.6292i



Example
X3[k] =3 — 5e 7FF 4+ 1.5 92K F

k=01,N—1=2

OUTPUT of the FFT:
Xg 2 = J — 56_'7 + 1. 56_‘7

>> 3-5xexp(-1x(4xpl)/3)+1.5%xexp(-1%(8%p1i)/3)

dans =

4.7500 - 5.62921



Example

OUTPUT of the FFT:

>> fft([3 -5 1.5])
ans =

-0.5000 + 0.00001 4.7500 + 5.62921 4.7500 - 5.62921



Example

Let consider the following signal:

0l =3,z|1| = =5,z2| = 1.5, x[n| =0 for the rest of n

Then we have: [, = 3

Consider: N=4



» We said N>=L since we can always fill with N-L zeros
(adding more zeros) our sequence of values:

N
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L N — L
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o ~ - 27T
Xylk] =) aln]-e 7wk k=0,1,2,...,N —1
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A g, . 2(L—1)7

Xnlk| =x|0| 4+ x[1] - e jzf\Tfrk—l—x[Q]-e INF 4 42[L—1]-e77 5 "4+04+0+0...

Xnlk| =3 — 5¢ IF R 4+ 1.5 IR F
X4 ]{? = 3 — 5€_jk%T7T -+ 1.56_‘7.'%4?T7T
Xulk] =3 —5e 752 4 1.5 757



X4[k] =3 —5e %2 4 1.5e 77

>> fft([3 -5 1.5],4)

ans =
Columns 1 through 3
-0.5000 + 0.00001 1.5000 + 5.00001 9.5000 + 0.00001
Column 4

1.5000 - 5.0000i



Questions?



