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Diana Deutsch’s Tritone Paradox

M50 0 @& X

Hz

1800 -

1700 -

1600 —

1500 - '

1400 | B ' . y

- ! DIANA DEUTSCH

— 1300 - -
E 1200 _
;| 1100 - . MUSIC‘al‘; .
oy 1000 i - £
g 200 - - v Illu S1011S
S ([ ; 1
O 700 - i
g ruu 3 = |
— 600 - . | |!
vl e %\7 ntom

400 | ords

300 .

200 -

HOW MUSIC AND SPEECH
UNLOCK MYSTERIES OF THE BRAIN

Shepard Tones (fund + octaves)
shifted by half an octave (“tritone”)

Very hard to determine whether
3/22/24 fundamental is higher or lower. 5 )




3/22/24

Continuity Illusion

Series of beeps...

Noise
Noise

Now concentrate on the beeps...

Ignore the noise

Ear for Music 4



Shepard-Risset Glissando

1150 = gy
1100 — ’
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AFAT, Qg T

3/22/24



Shepard-Risset Glissando
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Risset’s Accelerando
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3/22/24

Ll B A

Course Qutline

Building Blocks: Some basic concepts
Resonance: Building Complex Sounds
Hearing and the Ear

Musical Scales

Musical Instruments: Strings and Others
Musical Instruments: Pipes

Human Voice and Singing

Harmony and Dissonance; Chords

Ear for Music 4

\\

a
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Question Times

?

e Zoomland
* |n Person



Sound Familiar?

* Listen carefully to 4 notes

— 2 are “real”, 2 are “bogus”

* Inisolation, it makes little difference...

— but in the context of a musical piece it may matter



Music is Made with Notes Having Different Frequencies

But how are these
frequencies chosen?

Example using Fixed
Frequencies... Q

But what if we used
random frequencies? Q

— Each note frequency
chosen at random

Music can be made with
non-fixed frequencies



Frequency (Hz)

1000 —

900 |-

800

700 —

600 —

500 —

300 |~

200 |-

100 |-

0

3/22/24

800 Hz

400 Hz

The Octave As the
Universal Frequency

Interval ZX

But these were
Complex Tones
with 16 Harmonics....

Ear for Music 4 14



Frequency (Hz)

The Octave As the
1000 - Universal Frequency
900 |- S Interval ZX

800 S— _—
800 Hz

700 —

600 —

2N )
Higher Octaves
0 Contain NO
400 |- additional
400 Hz :
frequencies!
300 —_— & )

200 |-

200 Hz

100 |-
100 Hz

0

3/22/24 Ear for Music 4 15



Frequency (Hz)

The Octave As the

1000 |- — 10 Universal Frequency
000 [ —— S Interval 2x
800 [~ —_ 8
a )
700 - T o e The Combination of f
. 6 and its octave sounds
ood

500 T $ —N= 5 g
400 | 4 * The Combination f+ 2f
o | —— 3 sounds a lot like falone

, € 4
20 200 Hz
100 | 1

100 Hz 100 Hz + 200 Hz

0

3/22/24 Ear for Music 4 16



2000 —

1800 —

1600 —

1400 —

=

N

o

o
|

1000 e

Frequency (Hz)
(00]
8
|

600 |- —

400

200

200 Hz

400 Hz

10

200 Hz + 400 Hz

The Octave As the
Universal Frequency

Interval 2 )

[

0

3/22/24

Ear for Music 4

\

e Again, the Combination of f

and its octave sound good

* The Combination f+ 2f

sounds somewhat like falone

~

J

18



Frequency (Hz)

2000

1800 |-

1600 |-

1400 |-

1200 |-

1000 |-

800 |-

600 |-

400 |
‘ 380 Hz
i 200 Hz

3/22/24

The Octave As the

Universal Frequency

Interval 2 )

e The Combination of f

and its not-quite-octave

sounds terrible

~\

200 Hz + 380 Hz

Ear for Music 4

19



Frequency (Hz)

2000

1800

1600

1400

[E
N
o
o

=
o
o
o

(o)
o
o

600

400

200

0

3/22/24

- -

200 Hz + 397 Hz

Ear for Music 4

The Octave As the
Universal Frequency

Interval 2 )

If we are close to an Octave,
we can hear the beats

20



Frequency (Hz)

2000

1800 |-

1600 |-

The Octave As the
Universal Frequency

Interval 2 )

What if we used simple tones?
No Harmonics at all...

* Without Harmonics,
Nothing Special
about the Octave

397 Hz

200 Hz 200 Hz + 397 Hz

3/22/24

Ear for Music 4 24



Frequency (Hz)

2000

1800 |-

1600 |-

The Octave As the
Universal Frequency

Interval 2 )

What if we used simple tones?
No Harmonics at all...

397 Hz

b RS

3/22/24

200 Hz 200 Hz + 397 Hz
an octd

Ear for Music 4 22



Dirty little secret of sound reproduction:

usually
Speakers eftenfail to faithfully reproduce

waveforms. They make stuff up.

3/22/24 Ear for Music 4 23 )




200 Hz Pure Tone
as presented to
Loudspeakers

pewQctaye P1 200 _4s.mp3 [Configuration: WavefermOctave] M1 H & X




200 Hz Pure Tone

as presented to __ 200
Loudspeakers 5 Hz
P i ~—
20

L o e o e LN I e o L e e e e o AEEL
005 010 045 020 025 030 035 040 045 050 055 060 065 070 075 080 085 090 08 KkH

Analysis: | FFT j Order: I__%Ji

Winduw:|Hamn~1ing j FFTpUint5:|32TE-8 j




200 Hz Pure Tone m
IS 1s the soyng heard o
z00rp Through My Speakers ¢ home "
Imperfect
Loudspeakers!

pewlctaye P1 200 4s_hi_recorded from mic.mp3 [Configuration: WaveformOctave] M1l 0 & X
1 kHz
900 -

850 -
800 -
750 -
700 -
650
600 -
550 -
500 -
450 -
400 -

350 -

300 -
250 |

150 -




200 Hz Pure Tone

as Heard Through
Imperfect
Loudspeakers!

el
1 kHz
900 -
850 -
200 -
750 |
700 -
650 _|
600 -

awe P1200_4s_hi_recorded from mic.mp3

[Configuration: Wave|

200

400

ard on
(__MY Speakers at home
800
Hz




200 Hz Pure Tone This i
S Is the soyng he
as Heard Through — (L ™y Speakers at p
Imperfect i i 400
Loudspeakers! |, Hz o

NS L e

rOctaye P1 200_4s_hi_recorded from mic.mp3 [Configuration: Wave| I 2

900 - - 0N

850 ———— £

800 - —_— Ll

750 - ] 1 . R

TO0 - f

650 _| e e e )

ard on
Ome

600 -
550 -

500 -

450 -

400 -
350 |

300

250 -

200 - » [ R e e P
ey B T R e .

100

50

. 0 | G | g | L | d | d | 2 [ o | 0 | G | A | 7 I " | U | U | g | L I G |
It:l.me 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8

3/22/24 Ear for Music 4 28



Frequency (Hz)

The Octave As the
2000 Universal Frequency
1800 5 Interval ZX

1600 |-

What if we used simple tones?

Reduced
Mo Harmonics

Without Harmonics,
L there would be nothing

800 |- special about the Octave
\ J

400 - —— } Expect Minor Beating @ 3Hz
- 397 Hz

200 |- B fl>
X 200 Hz Clos€ 200 Hz + 397 Hz
0 an octave

3/22/24 Ear for Music 4 29




Frequency (Hz)

2000
1800

1600

.~ What if we used simple tones?
- No Harmonics...

The Octave As the
Universal Frequency

Interval 2 )

* Without Harmonics,
Nothing Special
about the octave

200 Hz + 380 Hz

3/22/24

Ear for Music 4 31



Frequency (Hz)

The Octave As the

2000 (- < what d0es V" Universal Frequency
B L \e

1500 |- Skse;itr?g\?\f:? Interval 2 )

1600 [l ——— 1600 Hz

1400 |~ e With real musical notes having harmonics,

Octave Ratios are a very good thing
s * most musical instruments are rich in harmonics

1000 |~ \

T —
T —

i ° 1 . ang L T —
200 | B ———— 800 Hz Virtually all formal musical traditions organize scales by

- Octaves
600 —
200 |- HD —- t \° We will therefore construct Scales based on Octave Ratios/
200 HE 200 Hz

. 100H .

in Musical Lingo

3/22/24 Ear for Music 4 2



Frequency (Hz)

2000 [

1800 |~

1600 |~

2400

1600 Hz

1200

800 Hz

300
— 200 Hz

100 Hz
50 Hz

Constructing Scales
based on Octaves

* If we add a note in one Octave, we

need to add it in all Octaves.

3/22/24

Ear for Music 4

33



Frequency (Hz)

2400

Constructing Scales
based on Octaves

1600 |~ 1600 Hz

100 1 * If we add a note in one Octave, we
B need to add it in all Octaves.

1200 |~ 1200

1000 [~ .
i Two Choices to Make:

800 [— H
i 500 Hz 1. How many notes per Octave?

600 |~ 600

2. How should they be distributed?

o
o
o

[ 300 - i.e., exactly what frequencies?
200 - ——— 200 Hz
==l TEMPERAMENT

3/22/24 Ear for Music 4 34



Frequency (Hz)

T

N
o
o
1 T T 1

{

2400

1200

600

é |

300

A f=80 Hz

A f=40 Hz

A f=20Hz
Af=10Hz

Constructing Scales
based on Octaves

* If we add a note in one Octave, we
need to add it in all Octaves.

Two Choices to Make:

1. How many notes per Octave?

2. How should they be distributed?
- i.e., exactly what frequencies?

TEMPERAMENT

3/22/24

Ear for Music 4

35



A monk* came up with an answer 1000 years ago...

Old MacDonald Had A Farm

A

Anonymous

J=110 Arr: Raif Husicic
1 I p— Ay 1 i
1 7] 7] |="mll | \,.’ r d ] @ .

Log of %a‘_ e P e e et e M

Frequency b — 5 <= £ -

) S M s TR v * - -
(Approx'\mﬁ'\'e b

*Guido of Arezzo 1025

3/22/24 Ear for Music 4
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400 [—

Frequency (Hz)

100 —

50

2400

200 Hz

150

100 Hz

75

—50 Hz

* |If we add a note in one Octave, we

Two Choices to Make:

} need to add it in all Octaves.

1. How many notes per Octave?

- i.e., exactly what frequencies?

TEMPERAMENT

3/22/24

2. How should they be distributed?

38



No
SN
(@)
()

Constructing Scales

1600 — 1600 Hz
Log ——— 1200 — based on Octaves
gcale — E—
800 |— 800 Hz )
— Two Choices to Make:
—— 600 JE—
e — 1. How many notes per Octave?
N 400~ ———— 400Hz —_— . . .
= —_— * Enough to make interesting music
(@) —_— . 300 ——
3 - — but...
S 200 200 Hz E— * Not too many, lest we
L .
o =—— o Over-complicate Instruments
- = o Confuse listeners
100 |— 100 Hz — o Burden Composers
e — = Actual scales use from 5 to 24
- = notes/octave

3/22/24 Ear for Music 4



2400

1600 — 1600 Hz - L
Log — 1200 =—— :-:_::_:_::_® based on Octaves
scale - T TN
L 800 H T .
500 - ‘ = \ Two Choices to Make:
600 — ’»1: o Cpm
— — - .
= 400 - 400 Hz 2. How should they be distributed:
N . _ . . ?
> - — i.e., exactly what frequencies:
s — * We want to choose notes that play well
£ 200~ =——— 200Hz — together for melody and harmony
— — e |deally, we'd like a smooth, regular
100 . o distribution
s - = Better yet, so regular that we could
- r an octave at any note!

3/22/24 40



Constructing Scales

1600 — =———— 1600 Hz —
Log » — based on Octaves
scale S
800 |- ————— 800Hz —
e Our Focus: “Mother Scale” ?
Great-great Grandaughter
N 40 ———— 400Hz < — * 12 Notes Per Octave
:; e
E 200 1 o — Eq ual Spacing (on Log Scale)
— > Clean
— > Simple
100 - ——o  100Hz — > Elegant
— .. but not musically ideal ®
50 — 50 Hz —————

3/22/24 Ear for Music 4 41



Log

5cale

Frequency f—

w
==
N
N
==
N
dey

Octave

So What Is This Mother Scale?

200 Hz * 12 Notes Per Octave

O = | W - U o N o O

188.8

178.2

168.2 ° Equal Spacing (on Loggcale)
158.7

149.8 = Equal Ratio Adjarent Frequencies
141.42136 » Ratio F 1.05946...

133.5 » Each note ~ 6% Higher
126.0

118.9

112.2 g c

105.9 Hz °Mpound Interest:
100 Hz > 6% increase At 5.9% you will

In 12 years

Ear for Music 4 42



Log
5cale

Frequency f—

So What Is This Moth

D pistory ~Memory
—_—
Calculator 4 s

= Scientific il 59295264561 |

3592952645618252949463 105946309432 040463

1.059463094 tes Per Octave

DEG L

 Spacing (on LogScale)

hal Ratio Adjacent Frequencies
Ratio F 1.05946...

Each note = 6% Higher

Compound Interest:
At 5.9% you wil]

s " ms

i
A Trigonometry [ Functio

Double Your Money
N 12 years

w
=
N
N
BN
N
Ay

Ear for Music 4 e



So What Is This Mother Scale?

Log e
gcale ——— * 12 Notes Per Octave -
—— 2 A Particular Example of such a
— (on Log Scale) 1(1) 12-tone Equal Tempered scale is...
— 9
I = 8 “The 12 Tone Chromatic Scale”
> — 7 S Vo J
o —— 6 4
;'; — 5 g
L — 4 | =
— 2 >y
— ¥ 100 Years
e 1 \ A \
- - _100HZ
— 130.81 Hz

w
==
N
N
=~
N
T

Ear for Music 4 =5 44



3/22/24

Piano

1108.7
1046.5
987.8
93243
880
830.6
784.0
740.0
698.5
6593
622.3
58745
554.4
52313
493.9
466.2

R EEREERRRRRRRRRRARAARY

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9
25581
220
207.7
196.0
185.0
174.6
164.8
155.6
146.8
138.6
130.8
19385
116.5
110

12 Note Per Octave Equal
Tempered Scale:

Simple T, -
The Chromatic Scale

Ear for Music 4 45



64
62 | -

1

50_
48 ||
46-

49
47

43 —44

34_

29_

3/22/24

Piano MIDI

f

1108.7
1046.5
987.8
93243
880
830.6
784.0
740.0
698.5
6593
622.3
58745
554.4
52313
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9
25581
220
207.7
196.0
185.0
174.6
164.8
1556
146.8
138.6
130.8
112385
116.5

10 (—=])

Comp\ex

Simple Tones

Ear for Music 4

Tones

MIDI* Data

12 Note Per Octave Equal
Tempered Scale:

The Chromatic Scale

THE SOUND OF MUSIC

&
g [ .
‘ o v
iaspcals o3 )
+ : £t 1
. .. . .

* Musical Instrument Digital Interface

46



/24

1108.7
1046.5
987.8
CBZ.3)
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9
233.1
220
207.7
196.0
185.0
174.6
164.8
155.6
146.8
138.6
130.8
123.5
116.5
110

C#/Db 6
C6
BS

A#/Bb 5
A5

GH#/Ab 5
G5

F#/Gb 5
F5
E5

DH/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
Fa
E4

D#/Eb 4
D4

C#/Db 4

— [ ca |

B3
A#/Bb 3
A3
GH#/Ab 3
G3
F#/Gb 3
F3
E3
D#/Eb 3
D3
C#/Db 3
C3
B2
A#/Bb 2
A2

Pitch
Class

Solfege 12 Note Per Octave Equal
=
Tempered Scale:
The Chromatic Scale

<

All the C notes

belong to

Pitch Class Zero
<=
<=

Ear for Music 4
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1108.7
1046.5
987.8
CBZ.3)
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9
233.1
220
207.7
196.0
185.0
174.6
164.8
155.6
146.8
138.6
130.8
123.5
116.5
110

C#/Db 6
C6
BS

A#/Bb 5
A5

GH#/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

CH/Db 5
c5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
Fa
E4

D#/Eb 4
D4

C#/Db 4
B3

A#/Bb 3
A3

G#/Ab 3
G3

F#/Gb 3
F3
E3

D#/Eb 3
D3

C#/Db 3
C3
B2

A#/Bb 2
A2

Pitch
Class

olr|Nv|w s luio N o vl5|EoRrINW AV eN KL SR CRNWA Vo N oL SR o

12 Note Per Octave Equal
Tempered Scale:

The Chromatic Scale

All the C notes
belong to
Pitch Class Zero

Ear for Music 4
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/24

1108.7
1046.5
987.8
CBZ.3)
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9
233.1
220
207.7
196.0
185.0
174.6
164.8
155.6
146.8
138.6
130.8
123.5
116.5
110

C#/Db 6
C6
BS

A#/Bb 5
A5

GH#/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

CH/Db 5
c5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
Fa
E4

D#/Eb 4
D4

C#/Db 4
B3

A#/Bb 3
A3

G#/Ab 3
G3

F#/Gb 3
F3
E3

D#/Eb 3
D3

C#/Db 3
C3
B2

A#/Bb 2
A2

Pitch
Class

olrN|w s luio N o vlE|EoRrINW AUV N KL SR CRNWA Vo N oo SR o

Solfege

Di
Do
Ti
Li
La
Si
Sol
Fi
Fa
Mi
Ri
Re
Di
Do
Ti
Li

Si
Sol
Fi
Fa
Mi
Ri
Re
Di
Do
Ti
Li
La
Si
Sol
Fi
Fa
Mi
Ri
Re
Di
Do
Ti
Li
La

Ear for Music 4

12 Note Per Octave Equal
Tempered Scale:

The Chromatic Scale

49



3/22/24

MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65

63
62
61
60
59
58
57

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

O EOoRrNWREUGON®OVERORNWSE VO 0O

415.3 =—
392.0 =——
370.0 =——
349.2
329.6
311.1
293.7
277.2
261.6
246.9
233.1
220

Note

C#/Db 6
C6
BS

A#/Bb 5
A5

G#/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

c#/Db 4
B3

A#/Bb 3
A3

Pitch

class Solfege

1
0
11
10

Di
Do
Ti
Li
La
Si
Sol
Fi
Fa
Mi
Ri
Re
Di
Do
Ti
Li
La
Si
Sol
Fi
Fa
Mi
Ri
Re
Di
Do
Ti
lF_iar for Music 4
La

12 Note Per Octave Equal
Tempered Scale:

The Chromatic Scale

50



Pitch

MIDI  f Note .. Solfége
S T e G 12 Note Per Octave Equal
84 1046.5 =———— Cé6 0 Do =
83 0378 —— BS  11 T Tempered Scale:
82 032.3 = A#/Bb 5 10 Li .
8. 80 ——— A5 9 |2 The Chromatic Scale
80 830.6 =——  GH#/Ab5 8 Si
79 784.0 e—— G5 7 Sol
78 740.0 =—  F#/Gb 5 6 Fi
77 698.5 — F5 5 Fa
76 659.3 ——— ES5 4 Mi
75 622.3 — D#/Eb 5 3 Ri
74 587.3 e D5 2 Re
73 554.4  e— C#t/Db 5 1 Di A
72 523.3 —— C5 0 Do <\.-:::3
71 493.9 ———— B4 11 Ti
70  466.2 =——————— A#/Bb4 10 Li
69 — A4 9 La
68 4153 =———— GH#/Ab4 8 Si
67 3920 =—— G4 7 Sol
66 370.0 =———— F#/Gb4 6 Fi
65 3492 =—— F4 5 Fa
64 329.6 ———— E4 4q Mi
63 3111 — D#/EI: 4q 3 Ri
62 293.7 —— D4 2 Re
61 277.2 — @ C#/Db 4 1 Di
60 2616 e o o {mm e
59 246.9 —— B3 11 Ti

3/22/24 Ear for Music 4



Pitch

miDI - f Note .. Solfége

T T 5 12 Note Per Octave Equal
84 1046.5 =———— Cé6 0 Do -
83 0378 —— BS  11 T Tempered Scale:
82 032.3 = A#/Bb 5 10 Li .

8. 80 ——— A5 9 |la The Chromatic Scale
80 830.6 =——  GH#/Ab5 8 Si

79 784.0 e—— G5 7 Sol

78 740.0 =—  F#/Gb 5 6 Fi

77 698.5 — F5 5 Fa

76 659.3 —— ES5 4 Mi

75 622.3 =———  D#/Eb 5 2! Ri

74 587.3 ———— D5 2 Re

73 554.4  e— C#/Db 5 1 Di .

72 5233 — C5 0 Do] < -°7i

71 493.9 ———— B4 11 Ti

70  466.2 =—————— A#/Bb4 10 Li

69 — A4 9 @

68 415.3 ———  Gi#/Ab 4 8 1

67 3920 ——— G4 7 [Sol]

66 370.0 =———— F#/Gb4 6 (o)

65 3492 ———  F4 5

64 329.6 ———— E4 4 @

63 311.1 =—————— D#/Eb4 3 .

62 293.7 = D4 2 Re

61 277.2 =——————— CH#/Db4 1 Di

60 2616 —— [ Ca | 0 h IS

59 246.9 e— B3 11 1

3/22/24 Ear for Music 4 52,



Alternate Scales with n # 12: “Microtonal Scales”

Easley Blackwood, Jr.

(1933'2023) Example:
Former music professor at ) i
U. of Chicago Fanfare in 19-note Equal Tuning, Op. 28a

(Blackwood, Polyfusion Synthesizer)

me SERIES 2
SYNTHESIZER

Compositions in
n-Tone Equal
Temperament:
13-tone
To
24-tone Scales
(Synthesizer

and
Modified Guitar)

by

DOL(W:USi()r)

3/22/24 Ear for Music 4 53



Question Time

-

Octaves
Number of Notes

per octave
 Microtonal

* Temperament O

* Solfege
e Zoomland
* In Person

\_

3/22/24 Ear for Music 4



3/22/24

MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65

63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

[ [
RlomrNwaualN®vE LR ORNMWAUVIO N0

Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5S

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
Fa
E4

D#/Eb 4
D4

c#/Db 4

B3

Pitch

class Solfege

1
0
11

=
o

Di
Do
Ti
Li
La
Si
Sol
Fi
Fa
Mi
Ri
Re
Di
Do
Ti
Li
La
Si
Sol
Fi
Fa
Mi
Ri
Re
Di
Do
Ti
Ear for Music 4

12 Note Per Octave Equal
Tempered Scale:

The Chromatic Scale

55



Note

C#/Db 6
Cé
B5

A#/Bb 5
A5

G#/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
3/22/24

MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Subscales of The
Chromatic Scale

* Most Western music genres do not use the
whole Chromatic Scale
» Instead, they use smaller Subscales

e Such Subscale music includes:
» Almost all pre-1910 music
= Traditional
= Classical
= Liturgical
» Pop music
» Rock

» Country and Bluegrass

e Music using the Chromatic Scale includes:
» Modern “atonal” music (post-1910)
» Much Jazz

Ear for Music 4
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Note

C#/Db 6
C6
B5

A#/Bb 5
AS

GH#/Ab 5
G5

F#/Gb 5
F5S
ES

D#/Eb 5
D5

C#/Db 5
C5S
B4

A#/Bb 4
Ad

G#/Ab 4
G4

F#/Gb 4
Fa
Ed4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
g932:3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

Subscales of The
Chromatic Scale

How many subscales are there?

Examples for m = 3-note Subscales

—
—
pram—

pra—

—  —

Ear for Music 4

]
—

All together, 55 Patterns
like these for m=3

But each Pattern could
be anchored at 12
different notes
within an Octave

So there are 12 x 55 = 660
m=3 Subscales

S/



Note MIDI f Chromatic

Seale Subscales of The
C#/Db 6 85 1108.7

C6 84 1046.5 =————— .
Fe T o ———— Chromatic Scale

A#/Bb 5 82 032.3  —
,45 81 880  e— Keys | Total Scales
G#/Ab 5 80 830.6 - ———
— 12 12

G5 79  784.0 " "

F#/Gb5 78  740.0
F5 77 698.5 2 11 12 132
ES 76  659.3

D#/EbS 75 622.3 3 55 12 660
D5 74  587.3

CH/Db5 73  554.4 4 165 12 1980
€5 72| | 523.3 5 330 12 3960
B4 71 493.9

A#/Bb4 70  466.] 6 462 12 5544
A4 69 | 440 | ——

GH#/Ab4 68 4153 7 462 12 5544
G4 67 392.0 8 330 12 3960

F#/Gh4 66  370.0
F4 65 349.2 9 165 12 1980
E4 64 329.6

DH#/Eb4 63 3111 10 55 12 660
D4 62 2937 11 11 12 132

c#/Db4 61 277.2

60 261.6 12 1 12 12

B3 59 246.9
3/22/24 Ear for Music 4



Chromatic
Note  MID f  Tscale Subscales of The
C#/Db6 85 1108.7 e |
C6 84 10465 -
5 . m 1es —— Chromatic Scale
A#£B5b > gi 983563 — Keys | Total Scales
G#/Ab5 80 830.6 =———
G5 79 7840 —m—— "
F#/Gb 5 78 740.0 e— Tradltlonal,. 1 1 12 12
F5 77  698.5 Country Music, 2 11 12 132
ES 76 659.3 m— Blues
DH/EL S5 75  622.3 3 55 12 660
D5 74 5873 e
CH#/Db5 73 5544 e 6 165 12 1980
C5 72 || 5233 Pentatonic 5 330 12 3960 +—_ .
B4 71 4939 Classical, Ofn'y " iy
A#/Bb4 70 466.2 Pop, 6 462 12 5544 5 ga::;:lr:“
A4 69 | 440 | . [
GH/Ab4 68 4153 Rock Heptatgnlc | 7 462 12 5544
Ga 67 392.0 (Includes Diatonic) - 3 330 12 3960
F#/Gb4 66 370.0 m—
F4 65 349.2 ——— Vel ey J 9 165 12 1980
E4 64 329.6 =——
DH/Eb4 63 3111 = Jazz? 10 55 12 660
DA 1162 []293.7] = q 11 12 132
c#/Dba4a 61 277.2
60 261.6 12 1 12 12

B3 59 246.9
3/22/24 Ear for Music 4 59



Note MIDI f Chromatic

Seate The Pentatonic (5 note) Subscales of
C#/Db 6 85 1108.7 =———

C6 84 1046.5 P :
S The Chromatic Scale
A#/Bb5 82  932.3 —
A5 81 880 e
GH#/Ab5 80 830.6 e There are 330 m=5 Patterns...
G5 79 7840 -
F#/Gb5 78  740.0
F5 77 6985 —
EE 76 659.3
DH/ELS 75 6223 —
D5 74 5873
C#/Db5 73 5544
C5 72 | 5223 — Reasonable rules:

B4 71 4939 —— 1. Avoid gap of 4 or more

A#/Bb4 70  466.2 _ _
A4 69 —e 2. Avoid adjacent gaps of 3
G#/Ab4 68 415.3
G4 67 3920
F#/Gb4 66  370.0
Fa4 65 349.2
E4 64 329.6
D#/Eb 4 63 311.1
D4 62  293.7
C#/Db 4 61 277.2
60 261.6
B3 59 246.9

3/22/24

I

With these rules, there are
just 5 Patterns possible!

1

11
1 11(A) 1

[
&

|

Ear for Music 4 60




Note MIDI f Chromatic

The Pentatonic (5 note) Subscales of

Scale Pu—
C#/Db 6 85 1108.7
€6 1184110463 — The Chromatic Scale
B5 83 987.8
A#/Bb 5 82 932.3 S < pa—
A5 81 880 «— — There are 330 m=5 Patterns...
G#/Ab 5 80 830.6 <—
G5 79 784.0 -— < — |
F#/Gb 5 78 740.0
F5 77 698.5 — a— < <—
ES 76 659.3 <—
D#/Eb 5 75 622.3 - Sy
D5 74 587.3 < < <
C#é%b ’ ;; gggﬁg el 1 1 1 Reasonable rules:

B4 71 493.9 ————— .
A#/Bb4 70 4662 ————— 1. Avoid gap of 4 or more

|
|
I

A4 69 — — 2. Avoid adjacent gaps of 3
G#/Ab4 68 415.3 -
G4 67 392.0 ———— <+ -« ]
F#/Gb4 || 66 | | 370.0 = With these rules, there are
Fa 65 3492 m— ] | —| . .
E4 64 329.6 e — just 5 Patterns possible!
D#/Eb 4 63 3111 — =
D4 62 203.7  e— Damm <+ <+
C#/Db 4 61 277.2 —
60 261.6 —L L~ & &

B3 59  246.9
3/22/24

l
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Note MIDI f Chromatic

The Pentatonic (5 note) Subscales of

Scale -«
C#/Db 6 85 1108.7
C6 8 10465 A The Chromatic Scale
B5 83 987.8
A#/Bb 5 82 932.3 < < pa—
A5 81 880 «— — There are 330 m=5 Patterns...
G#/Ab 5 80 830.6 <—
G5 79 784.0 O <—] — <=
F#/Gb 5 78 740.0
F5 77 698.5 < < <+ -
ES 76 659.3 —
D#/Eb 5 75 622.3 - S—
D5 74 587.3 G <= D
C#éDS" >3 o - e e e Reasonable rules:

B4 71 493.9 ————— 1 .
A#/Bb4 70 4662 ————— | 1. Avoid gap of 4 or more

I
|
|

A4 69 — — 2. Avoid adjacent gaps of 3
G#/Ab4 68 4153 ———— 1 Do
G4 67 392.0 =—————— - - -
F#/Gb4 || 66 | 370.0 =" J§ With these rules, there are
F4 65 3492 m————— el ] | . .
E4 64 329.6 mm———— | — just 5 Patterns possible!
D#/Eb 4 63 3111 =— ]
D4 62  293.7 ———— | -« «
C#/Db4 61 2772 m———— | e all really the samMe
60 2616 ==L —E i & ButtheY " just shifted

B3 59  246.9 pattern, Ju

3/22/24

I

Ear for Music 4 63




Chromatic .

Note  MIDI f  ™Scile — The Pentatonic (5 note) Subscales of

C#/Db6 85 1108.7
S8BT B The Chromatic Scale
BS 83 987.8

A#/Bb5 82  932.3 — — -

G - 350 . o There are 330 m=5 Patterns...

GH/AbS5 80  830.6 <~ Reasonable rules:

F#(/SGSB - ;g ;2‘0‘:8 — T =N 1. Avoid gap of 4 or more
F5 77 |1 698.5 | m——— « « — 2. Avoid adjacent gaps of 3
E5 76  659.3 mm— —

—— D —

D#éESb > ;i gg;:g - . — With these rules, there are

CH/DbS5 73 5544 e just 5 Patterns possible!
C5 72 5233 mm— e e |
B4 71  493.9

A#/Bb4 70  466.2 -— —

A4 69 — — —

GH#/Ab4 68 4153 =—mm—m—— — /
G4 67 3920 ——— —| — S

F#/Gb4 66 370.0 = -
F4 65 3492 m——— | ] | -
E4 64 329.6 —— —

DH/Eb 4 63 3111 —mm— —

D4 62 293.7 ——m—— — —
Ci#/Db4 61 277.2 = 1
60 261.6 =——— =i L — & —
B3 59  246.9

3/22/24 < Ear for Music 4 64




Note

C#/Db 6
C6
B5S

A#/Bb 5
AS

G#/Ab 5
G5

F#/Gb 5
FS
ES

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
g932:3
880
830.6
784.0
740.0

Chromatic
Scale

|

|

T

L

L

L

I

The Pentatonic (5 note) Subscales of
The Chromatic Scale

t—
e
G—
P
—]
—
G
—]
— <=
G
—
—
.
f— i
s
—
T L —¢

Ear for Music 4

[ 1
|

1

1
I

|

I

l

I

I

I

1

~L<—

There are 330 m=5 Patterns...

Reasonable rules:
1. Avoid gap of 4 or more
2. Avoid adjacent gaps of 3

With these rules, there are
just 5 Patterns possible!




Note ~ MmiDI f  Chromatic | The Pentatonic (5 note) Subscales of
C#/Db 6 85 1108.7 =——— .
The Chromatic Scale

C6 84  1046.5 —h  —
B5 83  987.8
A#ABSB : Si 955(33 - . 1 T The Pentatonic Scale Circle:
G#/Ab5 80 830.6 = - 5 Modes of the Pentatonic Scales
G5 79 7840 m———— e —
F#/Gb5 78  740.0 . :
bl rmbine i . - @ minor Pentatonic Scale
R _ — @ Major Pentatonic Scale
e — h . .
éS 74 5873 e . —— Egyptian Pentatonic Scale
C#/Db5 73 554.4 Blues Minor Pentatonic Scale
Ei ;i Zﬁi;g | T T T T (® Blues Major Pentatonic Scale

At#/Bb4 70  466.2

A4 69 [ 440 | m———

I
I

|

|
|

G#/Ab4 68 415.3 —

G4 67 392.0 - o — -
F#/Gb4 66 370.0

F4 65 349.2 - - - -

E4 64 329.6
D#/Eb4 63 311.1
D4 62  293.7
C#/Dbh4 61 277.2

60 2616 ————— Sl L =L =l =
s Q G @ O @

1
I

pm—

B3 59  246.9
3/22/24

Ear for Music 4




Note

C#/Db 6
C6
B5S

A#/Bb 5
AS

G#/Ab 5
G5

F#/Gb 5
FS
ES

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
g932:3
880
830.6
784.0
740.0

Chromatic
Scale

L

|

|

A gy

Lt

The Pentatonic (5 note) Subscales of
The Chromatic Scale

—
prv—
G— <
< G
o
j/
\/
Pra—
— — P
D B
— —
]
— i <
<
—
o '@ 9@

Ear for Music 4

The Pentatonic Scale Circle:

odes of the Pentatonic Scales
The main ones

—®

minor Pentatonic Scale

@ Major Pentatonic Scale




Note

C#/Db 6
C6
B5S

A#/Bb 5
AS

GH#/Ab 5
G5

F#/Gb 5
F5S
ES

D#/Eb 5
D5

C#/Db 5
C5S
B4

A#/Bb 4
Ad

G#/Ab 4
Ga

F#/Gb 4
Fa
Ed4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
g932:3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

The Pentatonic (5 note) Subscales of

L

—
—
G
—
e
G
—
D o E——
‘_\
—
G —
h\
Pa—
\
®@ @

Al

RS - fores

The Chromatic Scale

The Pentatonic Scale Circle:
5 Modes of the Pentatonic Scales

@ minor Pentatonic Scale

@ Major Pentatonic Scale




Note

C#/Db 6
Cé6
B5

A#/Bb 5
A5

G#/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
75
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
g932:3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

l

I

1

1

[

I

11

1

“’/;’/“‘”/“

1

@1

I

l

I

1

I

1

l

The Pen

2-2-3-2-3
3 Triple

2 Double

3 Triple

2 Double
2 Double

L

o

Ear for Music 4

tatonic (5 note) Subscales of
The Chromatic Scale

How can
musicians The Pentatonic Scale Circle:

remember 5 Modes of the Pentatonic Scales

these scales?

3-2-2-3-2 @ minor Pentatonic Scale

DDTDT @ Major Pentatonic Scale




Chromatic

Neite Scale

MIDI  f
1108.7

CH#/Db6 85

The-Pentatonic (5 note) Subscales
~| of The Chromatic Scale: 12 Keys

The Pentatonic .
. —
Major Scale 1 - .
. P .
in 12 Keys — . A | —
0J0. < <] G . .
E5 || 76 || 6593 o . 4714 @ minor Pentatonic Scale
D#/Eb5 75 622.3 — o | - . .
D5 74 5873 — Jd e . @ Major Pentatonic Scale
C#/Db5 73  554.4 — | - —
C5 72 5233 - . - |z MBa"
B4 71 493.9 .| - < | =
' ' B A )l
A#/Bb4 70  466.2 «— o I P R R ¥
Ad 69 -] — o |l
G#/Ab4 68 415.3 | < | “ﬁqi« —
G 4 - | — 4—M &= —
F#/Gb 4 Pen’Fatonlc Scale N ¢ [Maj .
Fa in Key of — o Major@) -
E4 H < pra—
D#éE: =1 62 Sg;\./;ajor | Db | Il/lléj_ Curiosity: 8 3) 4
: ' C _w\z\‘t’ C Major Uses 7
g only White o
< <+~ Piano Keys
3/22/24 Pra— — .
B



Note MIDI f Chromatic

e e e The-Pentatonic (5 note) Subscales
i —| of The Chromatic Scale: 12 Keys

The Pentatonic .
Major Scale — | J N
. <— —
in 12 Keys — Pentatonic Scale o |~
ES = TE5.3 pl in Key of 11 @ minor Pentatonic Scale
DH#/Eb5 75  622.3 B> Major - - . .
D5 74  587.3 «— pa— « |« -— Q Major Pentatonic Scale
C#H/Db5 73 554.4 _— o e " -
C5 72 5233 o= « | 4 | N'?a"
71 4939 —— | _— - “ vl —hL
Majl
L
—— <=
— G <«
Maj
G4 ; - o« |, ]« —
F#/Gb 4 Pen’Fatonlc Scale i "wFu Ma i
= in Key of «— e qujﬁ 1 — O MajorOs
E4 - < - <
M
D#/Eb 4 ¢ Major 35 e & +— 8 4
D4 62 293.7 — <+ wiaj ol o7 — G)
/1) Al <—¢ <— 7 . 5
<= <—
< <
3/22/24 St ‘E;I -— 72
—




Chromatic
Note MIDI f Seale
C#/Db 6 85 1108.7

The Pentatonic
Minor Scale
also has 12 Keys —

5 76 || 659.3
D#/Eb 5 75 || 622.3
D5 74  587.3
C#/Db 5 73  554.4
C5 72 || 523.3
B4

A#/Bb4 70 466.2

G#/Ab4 68 415.3

A4 69 | 440 | ———

G4 "

FR/Gh Pen’Fatonlc Scale
Fa4 in Key of
E4 -

S C minor

D4 62 293.7

3/22/24

The Pentatonic (5 note) Subscales
o of The Chromatic Scale: 12 Keys
o Pentatonic Scale -~
] in Key of | @ minor Pentatonic Scale
N 2 minor ] @ Major Pentatonic Scale
N 2
— —— A minora&z:
A A‘lv minor —
:: h G:lv micrilor
:j El_ m:i‘::inor <_ O MajorOg
C‘ D'lv minor a \Z; — ¢ @ ’
1 b minor G— 5
%JZ —



The Pentatonic (5 note) Subscales
of The Chromatic Scale: 12 Keys

hromati S
Note ~ MIDI f  Chromatic
C#/Db 6 85 1108.7
O / aVi <
The Pentatonic —
Minor Scale .
—
also has 12 Keys — .
0J0. —
E15 76 659.3 =————
D#/Eb 5«1 75 6223 e— ]
D5 74 587.3 - =—————
7)) e —— e — -
C5 72 523.3 =—— R N
B4 71 493.9 =
- A#/Bb 4 i
A4 69 —— R
G#/Ab 4- . .
G4 67 392.0 <« .
" F#/Gb 4
‘ F4 65 349.2 <+
E4 64 329.6
D#;EI: 4 4
D4 62 293.7 C Db minor J
C#/Db 4 61 277.2 minoy minor —
[ C4 | 60 261.6 «—
B3 59 246.9 U J:'
3/22/24 e — _
EaY for Music 4

minor,

Bb
A minor

A b minor

So E flat minor is
W Played using

—

P—

QJ:

Q minor Pentatonic Scale

@ Major Pentatonic Scale

O MajorOs

4

8

5
6

74



Ch ti
Note MIDI  f E‘ZQS 5 PRl S

C#/Db6 85 1108.7 = The Pentatonic (5 note) Subscales
e e «—> | of The Chromatic Scale: Relative Keys

BS 83 987.8 —
A#/Bb5 82  932.3
A5 81 830 — —>
G#/Ab5 80 830.6 =
G5 79 7840 = — —> — Q minor Pentatonic Scale
F#/Gb5 78  740.0 e
F5 77 698.5 = Q Major Pentatonic Scale
ES 76 | | 650.3 | e — —>
D#/Eb5 75 6223
DS 74 587.3 — —> —

CH/Db5 73 5544 e If these 2 scales share the
C5 72 | | 5233 | emm— exact same notes ...
B4 71 4939 —— _ _
A#/Bb4 70 466.2 then what is the difference
between them?

i

Ad 69 —
G#/Ab4 68 415.3
G4 67 3920

i

— — ——— / _ N\
F4/Gb4 66 370.0 = O \ The “anchor notes” are different.
Fa 65 3492 ———— These are called the
E4 64 329.6 =—— — .
DH/Eb4 63 3111 < Tonic Notes
D4 62 2937 =— — —> — o .
60 261.6 == minor Major \_ the musical piece Y,
B3 59 2469 —— — —> —
3/22/24 75

¢ ngonl\/!usicll




Pentatonic
G Major
Scale

I

3/22/24

L ;s 783.99H:
d» i 739.99H:
dZB» s 595.46H:
A s 5026t
A o5 62225H:
@ D5 587.33Hz
L 73

C#5 554.37Hz
C58523.25k 7
B4 493.88Hz
A#4 466.16Hz
A4 440.00Hz

L 72
L 71
>
L {60
AT G+ 415300
L f67
aZ»
aE»

G4 392.00Hz
F#4 369.99Hz
F4 349.23Hz
E4 329.63Hz
D#4 311.13Hz
D4 293.66Hz
C#4 277.18Hz
C4 261.63Hz
B3 246.94Hz
A#3 233.08Hz
A3 220.00Hz
G#3 207.65Hz
G3 196.00Hz

Old MacDonald

Had a Farm
in
Pentatonic G Major

N N N NN
A~ N T

Ear for MusicWWW
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Pentatonic
G Major
Scale

J

3/22/24

N E

—>
—

G5 783.99Hz
F#5 739.99Hz
F5 698.46Hz
E5 659.26Hz
D#5 622.25Hz
D5 587.33Hz
C#5 554.37Hz
C5R5723%7.5h7
B4 493.88Hz
A#4 466.16Hz
A4 440.00Hz
G#4 415.30Hz
G4 392.00Hz
F#4 369.99Hz
F4 349.23Hz
E4 329.63Hz
D#4 311.13Hz
D4 293.66Hz
CH4 277.18Hz
C4 261.63Hz
B3 246.94Hz

62 g

L 0l g

>

>
A#3 233.08Hz
A3 220.00Hz
G#3 207.65Hz
G3 196.00Hz

Old MacDonald IS
Had a Farm

in
ANNNNNANNNNNNNNY

Pentatonic G Major

N N NN N e
e Y e W e W o O o G
Ear for Musicd " "N " N

71/



Pentatonic | (6>
G Major L
Scale [6>

1
7

“ToniC .

“pitch Center” |—

3/22/24 —

L ;s 783.99H:
d» i 739.99H:
dZB» s 595.46H:
A s 5026t
Ay o 622.25H:
@ D5 587.33Hz
dE» cis 55437H:

C58523.25k 7
B4 493.88Hz
A#4 466.16Hz
A4 440.00Hz

L 72
L 71
>
L {60
A 4 215304
L f67
aZ»
aE»

G4 392.00Hz
F#4 369.99Hz
F4 349.23Hz
E4 329.63Hz
D#4 311.13Hz
D4 293.66Hz
CH#4 277.18Hz
C4 261.63Hz
B3 246.94Hz
A#3 233.08Hz
A3 220.00Hz
G#3 207.65Hz
G3 196.00Hz

Old MacDonald

Had a Farm
in
Pentatonic G Major

Ear for MusicWWW
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3/22/24

Pentatonic
G Major
Scale

J

{

» AEZA» G4 392.00H:
dAT» i 369.99H:

F4 349.23Hz

. l» - 32063H:
dAE» o4 311.13H:
— @I D4 293.66H:
G i 277.18H:
T - 261.63H:
— @ 3 246.94H2
dET» -3 233.08H:
— @ 73 220.00H:
dE» 13 207.65H2
— @EE» 3 196.00Hz
dZ» 3 185.00H:
dE» 3 17461H:

E3 164.81Hz

D#3 155.56Hz
D3 146.83Hz
C#3 138.59Hz
C3 130.81Hz
B2 123.47Hz

>

IS

—

e
—p

L 50

L 49 J

>
f46 A#2 116.54Hz
f45 A2 110.00Hz
fa4 G#2 103.83Hz
f43

e — L ————

P e — e —

Swing Low

Sweet Chariot

in
Pentatonic G Major

G2 98.00Hz earfor Musica ™ —" ———— ——
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Pentatonic

G Major

Scale

3/22/24

I

Swing Low Y+

Sweet Chariot

in
Pentatonic G Major

— @ G4 392.00Hz ANNNAANANAANAANUANL
dT» i 369.99H: AN
Q@ 4 349.23Hz AN NN NN
= dAT» - 32963H: NN NN NN
dE» o+ 311130 e
—— (14> <ZIP» D+ 293.66H: N~
oG i 277.18H: Ve e U U
dT» - 26163+ R
— (20> @I 53 246.94H: NN T
A 3 233.08H: s
— | 3 > <FE» A3 220.00H: ~— e —
dE» i3 207.65H: N~ e
(129> TP 3 196.00H a0
AT i3 185.00H: ~— — —————
dE» 3 17461H: TN— T — — —
E3 164.81Hz e e
D#3 155.56Hz T— — —
6> EEIP» D3 146.83H: T e e e
A 3 13859 S e
A 30814 ——————
. A -2 123474 T
f46 A#2 116.54Hz -  — — —
I f45 A2 110.00Hz - 0 — — —
f44 G#2 103.83Hz - 0 — — —
. f43

G2 98.00Hz garfor Musica = ————" ———— ——
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Pentatonic
G Major
Scale

J

\\T on"c"

Tonal Center

3/22/24

!
g U

14

dTB» G4 392.00H:
dAT» i 369.99H:
dAE» - 349.23H:
dAT» - 32063H:
dAE» o4 311.13H:
AZI» o+ 293.66H:
G i 277.18H:
C4 261.63Hz
B3 246.94Hz
A#3 233.08Hz
A3 220.00Hz

L f60
AN
L 58
L f57
a G#3 207.65Hz
E>
aZ»
>

G3 196.00Hz
F#3 185.00Hz
F3 174.61Hz
E3 164.81Hz
D#3 155.56Hz
D3 146.83Hz
C#3 138.59Hz
C3 130.81Hz
B2 123.47Hz
A#2 116.54Hz
A2 110.00Hz
G#2 103.83Hz

Swing Low

Sweet Chariot
in
Pentatonic G Major

G2 98.00Hz earfor Musica ™ —" ———— ——

82



Note  miDI f  Chromati Subscales of The

C#/Db6 85 1108.7

C6 84  1046.5 e— :
C6 ][ 84 ||i0a65 T Chromatic Scale
A#/Bb5 82 9323 =
,é 5 81 880 Keys | Total Scales
GH/ADS5 80 830.6
G5 79 7840 m—— "
FH/Gb5 78 7400 e Traditional : 1 1 12 12
F5 77 608.5  e—— Country Music ) 11 12 132
ES 76  659.3 m—— Blues
DH/EbS5 75  622.3 e 3 55 12 660
D5 74  587.3
C#/Db5 73 554.4 4 165 12 1980
C5 72 5233 Pentatonic 5 330 12 3960 .
B4 71  493.9 Classical [ q Sy a' Ry
A#/Bb4 70  466.2 Pop 6 462 12 5544 fraction
A4 69 } G are of use!
Gi A 4l & | TaEs Rock Heptatonic N (482N 12 5544
G4 67 392.0 Includes Diatonic) . _o 3960
F#/Gb4 66 370.0 =———————
Fa 65 349.2 s Weedtor 9 1980
E4 64 329.6 m——
DH/Eb4 63 3111 e Jazz? 10 660
C#/Db4 61 277.2 =
60 261.6 —T—— 12 1 12 12
B3 59 2460 em—m—

3/22/24 Ear for Music 4 83



Note

C#/Db 6
C6
B5

A#/Bb 5
AS

GH#/Ab 5
G5

F#/Gb 5
F5S
ES

D#/Eb 5
D5

C#/Db 5
C5S
B4

A#/Bb 4
Ad

G#/Ab 4
G4

F#/Gb 4
Fa
Ed4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
75
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5

987.8
g932:3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

The Heptatonic (7 note) Subscales of

But most
are dumb

like these

The Chromatic Scale

There are 462 m=7 Patterns

belonging to 66 families
when

there are

pPatterns

like this
—
—
=
—
—
—
«—

Ear for Music 4 84

If we require reasonably uniform
coverage of the 12 notes of the
Chromatic Scale, only 3 main
Pattern families emerge...




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

G#/Ab 5
G5

F#/Gb 5
F5
ES

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/B) 4
A4

G#/Ab 4
G4

F#/Gb 4
Fa
E4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
75
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932:3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Scale

L e r ettt frttotrod

The Diatonic (7 note) Subscales of The

Chromatic Scale:

The Most Uniform Coverage of the Octave

“The” Diatonic
Family Pattern

<_

Ear for Music 4

Greek dia-

Heptatonic
Pattern Family #1.:

“Diatonic”

rosS”

Diatonic
Pattern



vt bl £ gl ] | The Diatonic (7 note) Subscales of The
C#/Db6 85 1108.7 —
C6 8 10465 1 7 Chromatic Scale:
B5 83  987.8 — ’
A#/BbS5 82 9323 1 The Most Uniform Coverage of the Octave
A5 81 880 PR RS
G#/Ab5 80 830.6 — —]
G5 79  784.0 — - —H —H —
F#/Gb5 78  740.0 — — “ 7 !
S e S U - 1 The” Diatonic
ES 76 659.3 — — Family Modes
D#/ELS5 75 6223 — —
D5 74  587.3 —] 2 —
C#/Db5 73 5544 — <—
Gl 72 || 523.3 —] — steps — oy
B4 71 493.9 — \ \ ?\ \ \
A#/Bb 4 70 466.2 e \<— V \<— ] V] 12
G#/Ab4 68 4153 \ \4— N \ \4— — @ ‘N
G4 67 3920 N LN AN N AN (N \ ’ i
F4 65 349.2 o A AN BN \;— i e 3
E4 64 329.6 < \ \ — a— \ \ Pattern ®
D#/Eb 4 63 311.1 \«— -~ \ \4— — 8 2/
D4 62 293.7 —] Ve— \ N Ve N \ @
C#/Db4 61 277.2 } -— };— (T ©
60 261.6 —I L= <—$‘<— L'
B3 59 2469 — @ @ Q ®I
3/22/24 ‘ == ] A -
— < EarJQ usic




Note MIDI  f Chromatic 1 . .
Scale 1
. T _| The Diatonic (7 note) Subscales of The
Cé6 84 1046.5 — - P . .
ST a3 TTo57 5 . Chromatic Scale:
SiEh g | eR | BR — The Most Uniform Coverage of the Octave
A5 81 880 — —
G#/AbS5 80 8306
cE 79 7840
F#/Gb 5 78 740.0 7 Y .
FE 77 6985 The” Diatonic
= 76 | 1659.3 Family Modes
DR/ELS [| 75 | | 622.3
D5 74 5873
C#/Db5 73 5544 . <—
C5 72 523.3 —], -«— \4— —
B4 71 493.9 o \ \ . \ \ \
A#/Bb 4 70 466.0 = \4_ —1~ — N NV T
A4 69 - — ] | t— \ — \ \ 11 1
G4 67 392.0 S K KR B K (e \ 0 >
F#/Gb4 66  370.0 \ \ . \ \ \4— Distonic
F4 65 349.2 — \4_ —] N .
E4 64 329.6 — \ \ < < \ \ Pattern ®
D#/Eb 4 63 311.1 \;- ~ \ \4_ o . ©}
D4 62 293.7 ] Ve—] \ \4— ] N— \ @
C#/Db4 61 277.2 - é«- =
60 261.6 ] — <—$<— — ' ] — i
B3 50 246.9 D 0 @
3/22/24 ‘ —] @ — b4 -
< — EarJOr Music




Note Mol f e 1 Tl The Diatonic (7 note) Subscales of The
C#/Db6 85 1108.7 —
C6 84 10465 — < - .
S i Chromatic Scale:
AwB,> B2 933 A3 - The Most Uniform Coverage of the Octave
GH/Ab5 80 830.6 -
G5 79 784.0 —]  — —] — “Natural Maior” “« )
F#/Gh5 78  740.0 - ﬁ @ ®® “Major” modes
5 77 698.5 — «— — —]
ES 76 659.3 — — —
DH/ELS5 75  622.3 Pl B — — @D ® “minor’ modes
D5 74 587.3 —] — -« -—
C/DLRNRT NS ‘_ i @ Rare (sounds terrible)
C5 72 523.3 —] — -— — e ]
B4 71  493.9 — P
A#/Bb4 70 466.2 e——— —] — — — 17
Ad 69 - —— <+ e < 11 1
G#/Ab4 68 415.3 ———— -«— — @ ‘N
G4 67 392.0 — - H H —H — 2
F#/Gb4 66 370.0 — — DR
Fa 65 349.2 — | — — — — '® K 3
E4 64  329.6 | 4th Step = (+—) — (<—> Pattern
D#/Eb4 63 3111 — — 8 3.
D4 62 293.7 —] — ] — ®
C#/Db4 61 277.2 = — — I
60 2616 ———— <Ll L L b L&
B3 50 2469 D 0 ® Q_ @
3/22/24 C 1 9 = = 89
Pull — EargQr Musicg |




Note Mol f e 1 Tl The Diatonic (7 note) Subscales of The
C#/Db6 85 1108.7 —
Co | 64 10465 I 7 Chromatic Scale:
BS 83 987.8 - -
AEaE LB e 1 The Most Uniform Coverage of the Octave
A5 81 880 — -
G5 79 7840 — 1 <1 * “Natural Major” “Maijor”
F#/Gb5 78  740.0 — J (UROJO, Major” modes
F5 77 6985 = | <« <« — o —
ES 76 650.3 m—————— — . — Y
DH/ELS 75 6223 e —  — B TINED@ @ G “minor” modes
D5 74 5873 mm—m—— e — — ] —
C#/DbS 73 5544 =——— == S @ Rare (sounds terrible)
C5 72 5233 m———] ] o — — —
B4 71 4939 —— —
A#/Bb 4 70 466.2 = —  — — ] 12
Ad 69 - —— <+ e < 11 1
G#/Ab4 68 4153 =————— — — @ ‘N
Ga 67 392.0 — o H ] — — .
F#/Gb4 66 370.0 — — Diatonic
F4 65 349.2 i) — C) <<—:> — 90 Paéem 3
E4 64 329.6 | 4th Step <+~ ) (] -
D#/Eb4 63 311.1 o 3rd Step —DED D> . .
D4 62 293.7 — = — — = 7 @
CH/Db 4 61 277.2 e — S (A
60 2616 = 'Ll L L —d
B3 50 2469 D 0 ® Q_ @
3/22/24 O 1 9 = = 90
— e EargQr Musicg |




— e

Note  miDl f PG o o {he Diatonic (7 note) Subscales of The

C#/Db 6
gg These 7 Modes have names: Chromatic Scale:
A#A/\BS"E 1. lonian (a.k.a. Natural Major) The Most Uniform Coverage of the Octave
G5 . “Natural Major” “ ior”
/b 3. Phrygian el e @ @O “Major” modes
= 4. Lydian 0 1
S#E 5. Mixolydian EEETIEPO®®@ @ “minor” modes
D5 ) L]
c#/pby 6. Aeolian (a.k.a. Natural minor) — ) Rare (sounds terrible}
€5 5 <— <— <
o /. Locrian
A#/Bb 4\ o —~ — | 12
Ad 69 - e G — G 11 1
G#/Ab4 68 4153 — — @ ‘N
G4 67 3920 — H H —H | g ‘
F#/Gb4 66 370.0 ] D Diatonic
Fa 65 349.2 <—> — ] <—> — b ern 3
E4 64 329.6 | 4th Step = (+— () (+— -
D#/Eb4 63 311.1 o 3rd Step —DED D> . .
D4 62 2937 =m——— |— +— — — = 7 @
C#/Dba 61 277.2 — - I
60 261.6 —dagd &L s = &=L
B3 50 2469 D 0 ® Q_ @
3/22/24 C 1 9 = = 91
— e EargQr Musicg |




Note  mipt £ e 1 1 T The Diatonic (7 note) Subscales of The
C#/Db6 85 1108.7 «—
C6 84 1046.5 — 4 g .
e a3 Tsas _ Chromatic Scale: 12 Keys
A#/Bb5 82 9323 —
A5 81 880 — —
GH#/Ab5 80 830.6 «— — —
G5 79 784.0 — — «— —] — “« "))
F#/Gb5 78  740.0 — . @ ®O® “Major” modes
Ei5 77 698.5 — — -« — -«
E'S 76 659.3 ] — —
D#/Eb5 75 6223 — - — — @@ ® “minor’ modes
D5 74 5%7.3 —  — — —| <«
C#/Db5 73 5544 D D @ Rare (sounds terrible)
C5 /2 523,38 — — — — —
B4 71 493.9 = _—
A#/Bb4 70 466.2 e——— —] — — 12
A4 69 - —_— ] — —]  — 11 1
G#/Ab4 68 4153 — — @ ‘N
G4 67 3920 ———8@—] — — — — — 0 B
F#/Gb4 66 370.0 =——————— — «— SRR
Fa 65 3492 ——— ] <« <« <_> — ® Paéem 3
E4 g — <—> D -
S T e e N i == R VR - )
D4 : 2937 —— — — — — =T -1 @
61 277.2 e 1 $<—$ >l ihi 7 ) 5
] T < «—T T I «—
= 5! 269 —— o @ @ = ® 9_ @
3/22/24 ’ <+ <+ @ - D 92
— < Ear u5|c<4_




Note

C#/Db 6
C6
B5

A#/Bb 5
AS

G#/Ab 5
G5

F#/Gb 5
FS
ES

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4

4
D#/Eb 4

C#/Db 4

B3
3/22/24

MIDI

85
84
83
82
81
80
7,
78
77
76
75
74
73
72
71
70
69
68
67

61
60
59

f Chromatic

Scale
1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
4939 ——
466.2 —
—_—
415.3
392.0

W1ttt 1ttt

N\
N\

(NEETEE

N/

AN TN

| The Diatonic (7 note) Subscales of The

Chromatic Scale: 12 Keys

@ @®® “Major” modes

@@ ® “minor’ modes
@

“Dominants”
(5t Notes)

v, L 2
10
QQ Diaéonic
- 3

[ It 1 11 1
[t 111ttt

4
(1)
=
IT:’I

(]
1

293.7
277.2
261.6
246.9

Vit (M 4ttt ottt ottt

&\/
N TN

&

@l

| 1St 1

e
Q
=
=
@]
=
—

[ 11

usic4

[l 1

“Tonics” | ®.
5

7‘-

6

93

I

&
oL
11 Tdﬁ
L1 el
&




Note

Chromatic

MIDI Scale

QL

f

441400 7

pra—

pra—

C#/Db 6
Cé 4
B5

A#/Bb 5
A5

G#/Ab §
G5

F#/Gb 5
B3
ES5

D#/Eb §
D5

C#/Db §
€5

B4 \_

There are 12 Keys:
CDhDEBEFGh G ABb B
for each of 7 Modes
for a total of 7x12 =

84 Diatonic Scales

~N

ixolydian in G flqt
~--aarghll

!

| The Diatonic (7 note) Subscales of The
Chromatic Scale: 12 Keys

A#/Bb 4
A4
G#/Ab 4
G4
F#/Gb 4
F4

D#/Eb 4 /<63

C#/Db 4

B3
3/22/24

70  466.2 — d dH < .
69 | 440 | =—— N N—
68 4153 <—> — : i &
67 392.0 (= +—1) (=
ole +— G —
D D o— NE_'
‘ a— ,l:<—¢ 4—,1; <—¢<—$ 4—,1: — Tonics

61 2772 — @ — @ = p4
60 261.6 ] ]
59 246.9 <+ - <+

- e D < = <—

Earm usic 4 -

Diaéonic |

QQ Pattern@
8 4
®
6

94



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

G#/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
Ga

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4
B3

3/22/24

MIDI

85
84
83
82
81
80
7
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659:3
622.3
587.3
554.4
5233
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Scale

L AR EERIREIEE RN

The Diatori\ic (7 note) Subscales of The

These are

the Biggies

Chromatic Scale:

The Principal Modes

@t )ttt t ottt

@ “Natural Major” mode

Q “Natural minor” mode

12
11 1

@ A

0 @ 2

90 Diaéonic .

Pattern

; Q.
®

95



E5 659.26Hz ANANANANANANANANANANAANANANNL
— D#5 622.25Hz ANAANANANAANAANAANAANAANAANAANAANAANL
— D5 587.33Hz ANAANANANANANAANANAANAANAANAANL
. - CH#5 554.37Hz ANAANANANAANAANAANAANAANAANAANAANS h
C MIiNOoIr —t+— <« - 523254 A A A A A A A A A A A Beet oven
. | e a1 o e O O Sonata NO 8
» “at oo e O O O O .
D I ato g o 1530 T U U U WU c .
Scale » 4 o0 o T O A |n C mlnor
N i 25 S~
fopvean o T W W W W W . h o
— F4 349.23Hz e P e P W W W W Pat Ethue
E4 329.63Hz N N N N N N N
— D#4 311.13Hz P N T T T N N
5 cua 277184 L . D
a 26150 —— e ————
J—V—w C4 261.63Hz =
o 235 08t NN T T T e
» '\ m000vs N T T T T
ok3 207,51 T T T T T
— G#3 207.65Hz —————
B B e e
£ asin ————————
- & 1hs1r e D
12 155561 ey R
E o5 1481 e S
- chs 138.59H L e
G 1o, e
V o 127t e
B2 123.47Hz e R R S
L A#2 116.54Hz e
a2 103531 et
n g e N S
- 2 52501 e
72 g7 e e
5 F2 87.31Hz -
E2 82.41Hz
> D#2 77.78Hz
—>
3/22/24 B

D2 73.42Hz

e
m
m
C#2 69.30Hz

C2 65.41HEar for Music 4

96



3/22/24

> E5 659.26Hz
H — [+ > > DH5 622.25Hz
C minor —[ 1 > > DS 587.33Hz
5 . [z > T CH5 554.37Hz
D | ato NIC — C5 523.25Hz
(ST B4 493.88Hz
Sca I e —> > AH4 466.16Hz
> A4 440.00Hz
—> - GH4 415.30Hz
— [ > k> G4 392.00Hz
> F#4 369.99Hz
— L fe5 F4 349.23Hz
L foa E4 329.63Hz
—> L fe3 J D#4 311.13Hz
— 1 > > D4 293.66Hz
> CH4 277.18Hz
] C4 261.63Hz
> B3 246.94Hz
— L s g A#3 233.08Hz
P f57 A3 220.00Hz
—> > G#3 207.65Hz
—> > G3 196.00Hz
F#3 185.00Hz
—[ 9 > $ F3 174.61Hz
E3 164.81Hz
— D#3 155.56Hz
— D3 146.83Hz
CH3 138.50Hz
— €3 130.81Hz
B2 123.47Hz
— [ 4 > A#2 116.54Hz
A2 110.00Hz
— [ 8 > G#2 103.83Hz
— [ 6 > G2 98.00Hz
F#2 92.50Hz
— F2 87.31Hz
E2 82.41Hz
— [ 4 > D#2 77.78Hz
>

D2 73.42Hz
C#2 69.30Hz

C2 65.41HEar for Music 4

-

DanthAvian ‘ \\
DCTCTL \"Awl i |
Sonata No. 8

in C minor
Pathetique

g7/



— .
; . C minor
L 76 ] ES 659.26Hz ANANAANAANAANAANANAANANAANAAS
— — [ 1 > > D#5 622.25Hz ANNANANANANANANANANAANAANANS
— [ 1 > > D5 587.33Hz ANANANANANANAANANAANAANAANAAN
P (S CHS5 554.37Hz ANAAANAANAANANAANAANAANAANAANAAN Beethoven
—] 72 C5 523.25Hz N NN NN N
> > B4 493.88Hz NN AN
> —[ 12 > <> A#t4 466.16Hz NN Sonata NO- 8
> A4 440.00Hz e v U o W . U 5 .
L < — 10 > > G#4 415.30Hz e P a Vo U\ IN C minor
—[ > <G> G4 392.00Hz NS A A A A A
Y L 66 J F#4 369.99Hz I T T O
E ﬂat L —[ 3 > > F4 349.23Hz A Pathethue
. > E4 329.63Hz ~——— -
minor L, L[ 5> Daala1tiaH: [flrSt 60 SEC]
: ; —[ 1 > > D4 293.66Hz ~—————————
Diatonic > L o1 CH4 277.18Hz
—1—>{ 10— <llEZI»> —— 4 261.63H:
Scale — L fs9 ] B3 246.94Hz ~—— T —————
L —> L s g A#3 233.08Hz
amG> A3 220.00Hz
— —> L 6 ] G#3 207.65Hz —\_( ﬂ
— [ 22 > <A G3 196.00Hz —_ S
— 4 F#3 185.00Hz — e\[/)ecga[\lj of the notes p,ayed
S —» [ 9 > F3 174.61Hz — O
E3 164.81Hz — T belong to the
R . = “minoysealel
5 2
> 49 CH#3 138.59Hz — BeethOVen changed his scale
=1 10 48 C3 130.81Hz ‘{ a, h
> 4 B2 123.47Hz J\ ong the way....
. —> [ 2 > 46 A#2 116.54Hz o
4 A2 110.00Hz
S —> 44 G#2 103.83Hz
—> [ 6 > 4 G2 98.00Hz
[ ; F#2 92.50Hz
5 — 4 F2 87.31Hz
40 E2 82.41Hz
— — [ 4 > 9 D#2 77.78Hz
— 8 D2 73.42Hz
s C#2 69.30Hz
3/22/24 — 6

m
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Chromatic
Note MIDI f Sealo
C#/Db 6 85 1108.7
Cé6 84 1046.5
B5 83 987.8
A#/Bb 5 82 9323
A5 81 880
G#/Ab5 80 830.6
G5 79 784.0
F#/Gb 5 78  740.0
F5 77  698.5
ES 76  659.3
D#/Eb 5 75 || 622.3
D5 74  587.3
C#/Db 5 73 | | 554.4
C5 72 | | 523.3
B4 71 4939
A#/Bb4 70 466.2
A4 69 | 440 |
G#/Ab4 68 415.3
G4 67 392.0
F#/Gb4 66 370.0 ————
Fa4 65 349.2
E4 64 329.6
D#/Eb 4 63 3111 =——
D4 62 293.7
C#/Db4 61 277.2
[ C4 | 60 261.6
B3 59  246.9

3/22/24

[ttt

[ttt 1 tt

I 1t 1 11

The Harmonic Minor Scale Subscales

of The Chromatic Scale:
Less Uniform Coverage of the Octave

Heptatonic Pattern
Harmonic Minor Family #2:
Family Pattern “Harmonic Minor”
€L
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Note ~ mIDI f  Chromatic . : :
T The Harmonic Minor Scale Subscales

S 0 of The Chromatic Scale:
A#/Bb 5 82 932.3 | =— 1

N Less Uniform Coverage of the Octave
G#/Ab5 80  830.6 —

2 LR i Heptatonic Pattern
F#/Gb 5 78 740.0 : .

F5 77 6985 .| [ Harmonic Minor Family #2:

ES 76 659.3 i . .
DH/EbS 75  622.3 — AR AT “Harmonic Minor”

D5 74 58713 —
C#/Db 5 73 554.4 <:_

C5 72 523.3 —]

B4 71 493.9 —

A#/Bb4 70 466.2 =
A4 69 ——
G#/Ab4 68 4153
G4 67 3920
F#/Gb4 66  370.0
Fa 65 349.2
E4 64 3296
D#/Eb4 63 3111
D4 62 293.7
C#/Db4 61 277.2

60  261.6
B3 59 246.9

3/22/24 _ 100
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Note MIDI f Chromatic

Scale
C#/Db 6 85 1108.7
Cé6 84 1046.5

The Melodic Minor Scale Subscales of
The Chromatic Scale:

B5S 83 9378

A#XBS*’ 5 gi 95’8263 Also Less Uniform Coverage of the Octave

GH/Ab5 80 8306

T — Heptatonic Pattern
F5 77 6985 Melodic Minor Family #3:
L 76 659.3 Family Pattern . .

D#/Eb5 75 6223 Y “Melodic Minor”
D5 74 587.3

C#/Db 5 73 554.4 < :_
C5 72 523.3

B4 71 493.9
A#/Bb4 70  466.2 e
A4 69 —
G#/Ab4 68 4153
G4 67 392.0
F#/Gb4 66 370.0
Fa 65 349.2
E4 64 329.6
D#/Eb4 63 3111
D4 62 293.7
C#/Db4 61 277.2
60 2616
B3 59 2469
3/22/24

— Only Change from

Harmonic Minor

9@ M#?\or \9 ’

Pattern

102
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B/ to reconstruct modern music?

/f,é ;":"_ What if you were called upon
J

e —
— e
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19 C e The Chromatic Scale and Its Main Subscales

D 7 Modes

12 Keys
Chromatic 2

A Diatonic

Scale 9 O . .

Q Pattern B ’gglel
Everything *
G#/Al’ E tO re- create m
__sort of
F
F#/Gb
B I

10 2
@ Pentatonlc

@

Harmonic
Minor
Pattern

Pattern

5 Modes
12 Keys

® 0o

3/22/24 Ear for Music 4 104



Chords

2 or more notes played simultaneously
— Commonly 3 or 4 (Triads or Tetrads)
— Normally chosen to sound good together

Require musical instrument capable of simultaneous notes
— e.g. Piano, Organ, Guitar, Harp
— NOT Singing Voice, Bowed Strings, Woodwinds, Brasses etc.

Much more common in Western music than in other traditions
Frequently occur in sequences called Progressions



Question Time

Subscales of the Mother Scale
(Equal Tempered Chromatic
12 Note Scale)
* Pentonic
* Heptatonic (Diatonic)
Modes
Keys
Tonics

-

?

e Zoomland
* |In Person
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Course Qutline

Building Blocks: Some basic concepts
Resonance: Building Complex Sounds
Hearing and the Ear

Musical Scales

Musical Instruments: Strings and Others
Musical Instruments: Pipes

Human Voice and Singing

Harmony and Dissonance; Chords

Ear for Music 4
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