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Relationship between music theory and mathematics
Correlation between scale and frequency

Frequency

Frequency ratio

fn/fo=2"2 (well Temperament)

Interval n Ratio(Well) Ratio(Pure) Deviation(%%)| Note | Frequency(Hz)
Unison 0 1.00000 1M =1.0000 0.00000 C 261.62600
Chroma 1 1.05946 135128 =1.0547 047756 C#(Db) 277.18300
2nd 2 1.12246 a8 =1.1250 0.25380 D 293.66500
Minor 3rd 3 1.18921 6/5 =1.2000 1.07929 D#(Eb) 311.12700
Third 4 1.25992 514 =1.2500 0.99210 E 329.62800
Perfect 4th ) 1.33484 413 =1.3333 0.15065 F 349.22800
Diatonic tritone | & 1.41421 45132 =1.4063 0.79636 F#(Gb) 369.99400
Perfect 5th 7 1.49831 32 =1.5000 0.16929 G 391.99500
Minor 6th 8 1.58740 85 =1.6000 1.25989 G# (Ab) 415.30500
6th 9 168179 276 =1.6875 0.57072 A 440.00000
7th 10 1.78180 95 =1.8000 1.82026 A#(Bb) 466.16400
Major 7th 11 1.88775 8115 =1.8667 -2.10820 B 493.88300
Octave 12 2.00000 21 =2.0000 0.00000 C 523.25100

* The beat caused by the frequency differences between the sounds of well temperament and the pure
temperament makes harmonious feeling.

3 v; a;r!ﬁ :Ip:r\.l gmn ﬁ::g e Ul B8 E? :ﬂg P~ Ul :?M r\-\.l.r’! :.I.'\.Il‘— u”:lb :.-rrﬂ
¥ E; S8R Of ZUE de End re Hod %3 | 23 23 =8 88
& AE grHE ZEK H§¥F B¥8 2REE SEF 2T ¥ BE RE8x T8 ZER OHE ZEB
# L ol HOM om oW b B Ew L nE Bk . b . R mHow
= [ oot X A=} LLI'.,'.'IE = §w¥ ﬁg ﬁgﬁ [ =] iwﬁ ug bt - oo I L
umwgugznzm._gs;mr-\.rm Essqmu mau”ﬂ“ﬁmg{?r:‘=r--ﬂ_m'="'—1ﬂ_"—'!l“=_r—1nq¢!=i-1_'°',"—1
ZnEEEEEBER oSS RES I EE N RN i8NS cgpussr 2
SR S B B B R e S R R S BB R
T VIR T TN O oL 2 T 1 ol 1 = T A A T O o v i ST ol - =
F
1 i 2 3 4 |5 6 3
4300
4000 7
3500 ;
2000 #
2300
1
‘ﬁ
2000 i
=
=
‘i
1500 Pid
Ry
Lot¥]
1000 P
MES
AL
L
4"'
200 -
ot
=
M
AR AR alolotproreredo®
O ALLALAAA=¢:¢=.':-'17777'T |
s a 8 0 0 9 8 0 0 0 L 0 8 0
<L O i L o L O G <L O i Y5 <L O i 5 L O il <L B <L O
e e e T e e A e e
o3 o3¢ I 3 o3 I+ 3¢ I+ 3 o3¢
[ [ [ O [ O 2 B



Typical chords and their frequency intervals

Major Minor 7t Diminish ~ Augment  Major 7" 9t 11t etc.

408

3(0.99%) Min 3rd (1.08%) 3rd (0.99%) Min 3(1.08%) 3(0.99%) 3 (0.99%)
5% (0.17%) 5%1(0.17%) 5 (0 17%) Dia 3(-0.8%) Min 6" (1.26%) 5™ (0.17%)
7t (1 82%) et (0 57%) Maj 71 (-2.11%)
-
E E Ab
A Eb A Eb A Eb B (EE A
D Bb
Db c

<-- Children’s song, Enka, Folk, Rock -->

< Classical music >
< Popular music, Latin >
< Jazz, Fusion >

Chord Progression
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Rhythm recognition for automatic transcription
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Music marks for expression

Accent®5|ur 9Slac-:ah:o;:p ?; >
X FP—F—?—P—f——f—P? —— —*1 r
L e e
@Mezzo-forte Diminuendo
Construction of tone color (Wave form)
Light spectrum makes color Relative spectral sensitivity of the three
types of cones in the human retina
W
Blue\ / ) \Red
g‘::ﬂge \____.—'fl Greer:iel_ \
Yellow ’:K LT
Green $io
ue / " \‘
White Light ﬁ!]digo F A = ol LN
Glass Prism Violet 400 500 600 T00
Wave length (nm)
Sound spectrum makes tone color
* Tooth Wave * Square Wave (Sounds like clarinet)
Bom By ]
\ N n /\A/\/ N-3, A=1/3 mi/\/
Ly W\M%
5, of, f \
WA, B I
Ag= L 172, 13, 14, 15, 1/6, 1/7. ... AILN L % P 1/55.:»_1/7; OddNonh.‘Ov

ADSR envelope
The contour of the ADSR envelope is specified using four parameters:
Attack : How quickly the sound reaches full volume after the sound is activated (the key is pressed).
Decay : How quickly the sound drops to the sustain level after the initial peak.
Sustain : The "constant" volume that the sound takes after decay until the note is released.
Release : How quickly the sound fades when a note ends (the key is released). Often, this time is very short.
Key-pressed Key-released

l l Spectrum envelope

Amplitude

Time

http://www.sfu.ca/sonic-studio
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