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Frequency View of a DFT Matrix
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Frequency View of a X[i] Vector

X[0] £ =0 0 S| o (Oeyele)
o)
X[1] f = +1xf ~f, ;g; -~ (1cycle)
X[2] f=+2xf, </ T ¥ (2¢ycles)
k)
. 1
7! E
S
)
<
Wiy R By 1E Eeiow
XY @, | % * ereles)
X[Z+1] f=-E-Dxs, | LD E = (5 Ueyeles
N
2
X[N-2] f=-2%f —i];/fs _72 (—2cycles)
X[N—1] f=—1%f —Lf, - (—1cycle)

5B DFT Analysis 4 Young Won Lim



: = AR
_ o S
A% C
[0 fj] I = 4<
/L N
8 N 2
/s ay S T/2 = T
4 = o 4 s
& S
(
\
0, f.] T = 871

5B DFT Analysis 5 Young Won Lim

5/21/11



|
E

%¢
[0, %] 2T = 87
5B DFT Analysis 6 Young Won Lim



Amplitude spectrum in quantity peak

Data Truncation Phase spectrum in radians

Frequency Resolution Amplitude spectrum in volts rms
. Phase spectrum in degrees
Zero Paddlng Power spectrum
Periodogram Siomals withe ot diseontinit
ignals without discontinuity
SpeCtral Plot Signals with discontinuity
Sampling frequency is not an integer multiple
of the FFT length
Leakage
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Periodic Signals
Frequency Spacing
Af =55
One Sided Fourier Series Coefficient
v X (k)
Two Sided Fourier Series Coefficient
+ X (k) k=0, <
~ X (k) k=1, 5—1
Frequency Scale

kA f

Aperiodic Signals

Af =75

One Sided Fourier Series Coefficient
X (k)

Two Sided Fourier Series Coefficient
2 X (k) k=0, =

2L X (k) k=1, 5—1
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Random Signals

One-sided Power Spectral Density
P=X.")S(k)Af

One-sided Power Spectral Density
P=%;58,(k)A f
$,(k)=28(k) k=1, %1
S\(k)=8(k) k=02

Two Sided Fourier Series Coefficient
1 2
mz x At
|
2SA =528

S(k)=5|X (k)P
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Amplitude Spectrum Power Spectrum

A = FX (K] = FVR(X (k)+ 3 (X (k) Py = wlX (B = (9 (x (k)+F*(X (k)]
k=012, ,N—1 k =0,1,2,---, N—-1
One Sided Amplitude Spectrum One Sided Power Spectrum
Ay = wlx(0) k=0 Py = 5=1x(0) k=0
4, = +1X(0)] k=1,2,-,N/2 P, = &|X(0)f  k=1,2,--,NI2
Frequency Bin Frequency Bin
f=% f=

Phase Spectrum
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Fourier Transform

L

f (t) A continuous sum of weighted
exponential functions :

1(0) e -

-0 < O < 4+

Not so useful in transient analysis

Laplace Transform

fle)e™ = fle)e o

Linear Time Domain Analysis

Initial Condition
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z Transform

flnlz™

Discrete Time System

Difference Equation
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