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Negative Frequency

c.c.w 0 c.c.w e’ = cos(wt) + jsin(wt)

cw 0 c-w e’ = cos(wt)— jsin(wt)
c.c.w (+) Positive Angle 0 = wt 0 >0

Angle { . ( )
cw (=) Negative Angle 0' = w't (9' < ())

Angular { c.c.w (+) Positive Frequency (v = +ZT" (a) > O)

Speed cw (=) Negative Frequency (p' = —ZT’T (w' < O)
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Angular Frequency

Frequency f = — (Hz: cycles per second)

T

1Hz - event repeats once per second

21T
Angular (0 = —— (radians per second)
Frequency

One revolution = 21 radian

o = 21Tf — 2-,-(1 ‘ Angular Speed
T

0 = wt = 2mft m) Phase
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DFT Matrix

Exponents and Strides

* still symmetric matrix
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Fundamental and Harmonic Frequencies

stride  angular Measuring Harmonic
n=0 n=1 n=2 n=3 n=4 n=5 n=6 n=7 speed Frequency Frequency
=0 O 0 0 0 0 0 0 0 0 cw O 0
-0 -0 -0 -0 -0 -0 -0 Fundamental -
=1 O 1 -1 1 -2 1 -3 I -4 4 =5 —1 -6 —1 -7 -1 cw  -lw +1f {1st harmonic
=2 0 -2 -4 -6 0 2 -4 -6 -2 - +2f 2" harmonic
2 26 28262242 w 2w
=3 0 3 6 -1 -4 -7 -2 -5 -3 - +3f 3" harmonic
3¢ 34 -3¢ 3434 3.3 w3
k=4 0 -4 -4 0 -4 0 -4 -4 - +4f 4™ harmonic
L4 A4 A4 AL A4 A4 4 w4
=5 + + + + + +3 -3f g i
0 +3 3_|_3 6+3 1_|_3 4+3 7+3 57 +3 +5 ccw  +3w 5™ harmonic
=6 + + + + + + +2 - th '
0 P 2+2 4+2 6+2 0 2 2_|_2 4_|_2 6 ccw  +2w 2f 6" harmonic
=7 + + + + + + + - th '
O +1 1+l 2+1 3+1 4+1 5+1 6+1 +7 1 CcCwW +1w 1f 7 harmonIC
time
—
-« T = Nt Fundamental Frequency [
- > .
Harmonic Frequency
f., = kf, k=123,
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Sampling Frequency

Wo' o Sampling Time -
_ = e 8
W83 w,'
2T ) 8 21T o
e Lozl Sampling Frequency f. = — (samples per second)
Wt . T/—J—9> - W Period T = Nt
+j%"‘4 —j%"n
= e = e
1
_5 o Wg7 ,
’ +j20 5 +jT1T'7
8 - =e
o e W86+j2—n.6 f f— & f— L
=e ° N NT
+j-0 +j1 +j2 +j-3 +j%~4 +j-5 +j-6 +j7
e e e e e e e e
1 cycle
I
r=L
1 N
T fs = ;
T = Nt
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Normalized Frequency

-
T = Nt
Sampling Time T
Sequence Time Length T = N
Sampling Frequency f. = % (samples per second)
4 )
Normalized Frequency 7;_ _ % (cycles per sample)
Fundamental fo = 1 — 1 S
Frequency LO T Nt a
(11 = 1 -f, 1/N )
f = 2 - f, 2/N
Harmonic { fi = 3 -f, 3/N \ Normalized
Frequencies Frequencies
9 fyo1 = (N_l)'fo (N=1)/N )
. /
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