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3 f’““’-‘ commected & bovi zmazza
: @Jg&r i» £he Lc’\Jé f;,ureo
c - From mote ml %o mote fn?‘

C#/-Db k S-f-elo.r —>-F‘rom ’1?2 o nl: (lZ‘k).ftléIl

.@. CAN ONE USE THIS S‘YMMET,@}’

e fo h a ft ¢ c/
e t;mie§f7WQX¢r?:,i;§ THE MODULO -2 NATURE" OF

20 G¥/AS"Sypmetry AXIS'N | SCALES &BIVARY CODES FoR CHORDS,




Q/23/ 2024

@ Segueuce/Ovc{ev off W'and ‘b
Moy sevtion imto Scales

P The 4wo Zables blow summarize Zhe i bertion.

of H' and ‘b’ modtes

ST ~E2E<-~cp M

(0 =white, I =black]).

Cloco oo o clo|o#
Gl o 00 0o 4|0 1# Tel magar Feales)
D O&)O 10 0 O_i#.,o? 24 Using Zhe circle of
e S 5L s 4
£ oF i oo l'_’yFO w# order of :'(nrerz”;on.”
— B|o® ) 1 o1 3 o5 Ngie. The “insecdion
il Tl I I i K of E¥ 8%, Clord7*
- ct ﬁ_!_;f# Ty TP 7 | Rl dgaed 2 4 Zhe
B Ay itel et s Lot o cluction oF BLACK
(O=white, |=black) - keys — simce ETAF,
c |of0 0 & o 0 &lo]o’ BH=C, CP4B gud FHE.
F lof o o ’Bbo o o ld]ib P One must memorize Zhe
2" 1% o o E 0 6 o1zt Zwo insertion J‘e?'uence.r”
[ o o '_b 10 o ’zb b ﬁﬁﬁgﬁﬁfA#f#ﬁ%am(
AN _Imb 1 o oF 'A" Lb e AL Db Gb b Fl
;EW ool 54 | |azlelihe cprrqmpinding
— b [)6h .._(;Zﬂ’l { o leb Lk black-whete /aaz‘z"rms and
= .CTW "OFBT_T' '3}’,0':" 7k C:/m'nje.r on Zhe /re/éoawé.
 Blaikewhite patterns for b B ThelFsller Lodicate S

& = 4
Couivalence o-P ce—yzLazq. key’.r:

BZ C", FHa 68 on t CH2DE

54"”“—‘,6 Zhese ke7:/5cale.r ave ”e;llil’&-l:éh‘é,m Z%e Corvre—

J)Dowa[[%?/,_/)zac,k“wbilze key-?af{erhr qre 24 e Sam e,

P Tje }Da&evn;‘ fov $l ¢#C?’ho( g#(cj,{ @A""”O(ﬁb)

ﬁaj'if P> cZae/e 3_2_2 QVa[/aé:Ze AZacA/ /(,ezx_‘_.

= 4 Key Pcz‘ffé‘rw: -Fo-y Mirnoer kez_f

are c[efzneal é/‘_z%ec'?—' relaiive

'ma,jo-r kex/i.



@ SEQUENCE[ORDER OF & pvp ‘b q/24[2024
“InWSERTIONS" INTO SCALES

Frrov sc:./e; s

= The éab[es Stummarize ”zh;er-ﬁ_m?r .ﬁ,, ,,,ajoy ano ™ME

Cloco o0 o d|s]|a oo o o 0o o oo
G o@ © o O 0 O r_l—hi@ e OE: © O o o oE
Do ofe]o o ole ol b i le|lo ofe] o o o
Al ocle|lo o e ello|{*lle e|c o |e| 0o o]
E oE[T"o o ole ello]|cflle ol o @ o 0 o e
1—'::8 03000000)'0 ;#ﬂo e|loc |0 @ o |
EZ — 7 |[erF @ o/ © |@ o/o#'t (o | 1@ oﬂg:o__o e/o 0|
i AT e /e 0| &]s |15 &ls_o&[s o 5]
| L S r
Y, Mdfor amd relcdive matuval miner 564281_#_
A ] st gnd ;ffh, 6th Qth
L 6 & o0 o o8 ol a oholololole|ald
El OFOGé:' o 6 o o?: o O:Do o o o e o o
olo olelo o ol&] g|cfcle|o oo o]
e/ o O|® @/ 0 © (@] C oco |l 0 O |®@ @O
@ oloe ol 0 o|le| f|lot o |® e o e e||0
e e/ OCle © o|O |0 el o @ o ocle oTe
@ @ o‘bo e o|C |@® c’le| o o @ o%\- @
\e oCle o o Z |+ eo‘one alfo o fo]

M“J’b‘r a'nc/ ""e'lﬁ‘ZLEVE natural mimnov seale s &= b o

» The Segue'nceS/ara/er.r of Yinserdions of W' and b’
AND THE RESULTING SETS 0F BLACK KEVS @ ‘o’

Zo be used o0+ Zhe piamo /(e7éoova( ave éj/z—
"/[j/:zle/ é/ Showena Zhe emzo,m} /ooz7jot«rf(0’80().

> Nole, Since EFAT, BY2C, CP2R and FPZE,
Q?qﬁayed with Zhe Cor‘re!fohdmj/wﬁ,_fekkefg o’




@ SEQUENCE[ORPER oF HE ano bl Q/25]2024
MINSERTIONS” o KEYBOARD

UFIXFD KEYBoARD"

CRDRETH C# A # BICE| EF A# B D
co o o 9Q|o M a o O o (o) F
@0 (o} 0|0 e o ¢ (&) o
el0 o o OA b o |e o o o|Le
® o of el|d £ o |e o o o|lM
® o_o| ®lo c#* o | elo o !
elo| efq j# o | e e|o o/g
o ®lo| ¢l * of¢ s elO] slp
ole e e |oe|% 2¥lo ole e | |oe]i
F LBICh CLDLEFbEDLAbB|ChIR
) , olo M alo © © o0 © o o|O x
c © e |o |Aa d |6 o oo o oie lo [,
o o |0 |7 g2le o o o olel |o *
o @ o c o © C ole @ (o] /4
o) @ Is) O .1’39 o] OI. @ o /{/
o ol |lo | R Le|le ofe o | |c |
o olo| ¥ ek ole o elo oK
o le slc| e| 2 o o o @ elo| e|¢)’

D The Zables above tlUusZvate £)e ;_E'?ueﬂcerlor&/er_f
of ”4.97.5'6’)/1[(,.7‘(;/1 block /€e7.r (@) when uséoqj e
c[rc/e—af— 5.214 .S/I/J'Z!z“?n For ”z'h_cerz‘[hj it PP ’bi
into erJ'or /(efyf and Zheir rreZaz‘Zf/el 2 atural

mimor Keys.
- TWo_Paz‘—éer'n; stand out, <shown Via a Ye{/gf_/z;ﬂ(s)
Q%c/o.ra'hf_ Zhe “inserted” black keys <
_l’l When ther'féhj/ (#I aCCoch'hj Lo Z4e cirele —
- of-8%5, Zhe black-hey “insordion” order &
FHUCH GFDHAT, T)e notes EVZ T
and B*2C have white keys on Zhe /{(_74“”4
2) Wée%"lmxer#lhj “(blﬂceova/ihj Lo Fhe civele -

= 07[)" 5&651 f4c’ é/a cé ’A&Z /‘;hfé’y Zzt'oln” order i«
Bb‘-‘fb-'AA - 2% - 56. The noter ct2 R

and F°=F bave white /(675 on e /{67504"‘4(‘,

. A 7
£ SEY fcd’}tl

A7 - DAPEITRAKECOID

® One must onl7 memorize Fhese Zwe
O?Je'r_s’ —fov H’ and '5',




® KGY"Z??A(?Y@»:{' Tfrl.'agl_(‘ 'Vc'ewed q/.26/2024‘
as Var:azf’zup,_r O')E 7~8Q.fcfc Triads

C |cg|o|ale|B|r|c| | a |e|b.
T |cz6| || | | 1] lele] bele] lelpllriolee] | ..
i (DFAL W | 1F] | [#] ele| e ielelelp ] | H |t
Ul |EGB AL L WL I A A v ?#,,-
TO\FACH | W | [l#] e lelelf (fEEE ] | # || o4
V|6BD P T2 v O O Ly 1 o
vi [ACE el | el | 1 | el L {le 2
vi|BOF| | I Wl e e (e ] | 4] Zable!]
Loﬂ; 3# | g# | g | 128 | 15H aean /[_04* 34

nim beving for Cmajor gheF 82¢ merbeting

TheZ basie driads CEG) DO i 808 ptidive mines friads

c |F[&|ef|at|2t |6t || | @ |d]q.
T |cE6 o 1Tl TTEl T Toluleleflolels| [ ..
i |DFA blb| |blb| |P]b] [p|b|bfb] |iv £...
i |EGB| | [blb| [b|b]| |b|b| [b|b]b|p|b]blblblblb| | v bl b”..
W |FAc bl [ 16| | o] | [bllblelb] YT e°..
V(68| (b] | [b] | 6] | |b|bfblb]b]b]b[4]b]blb| |V bl | 6.
vi |ACE blbl [ble] [elb] [b[blblb|EIPIE] | < (left
i BoFlp | 1ol Tl T Il (ol Toe] [olelel [z T] [ | ]25eY

Ob|3b | gb | 9b |12k | 5P /31972/5 1 -Ob | 3b

ciB FEE

|
|

Tée? éa!,«—'c, i?’t";a,/}' m e O(c'fc',ed vea ,’b 'o Reledive memor érc‘ao[.s‘.
“®Ore must ouZy MEMORI ZE Lhe 7 BASIC TRIADS

- Lhe:, ﬁlﬁé_aa’cz"zcié_o-ep;e:eni‘a Lo and [Localton

]

o_dzwg/;—g—/(eyéoara/m ang their MO'DIF[CZ TA/@A/ML?%: 29-‘




@ SCALES , CHORDS & INVERSIoNS: q/27/2024
(00D METHODS FOoR MEMORIZATIoN

- Sé'm/ole andl 97[)704'64'611{'__%9%01’&'2&{501«1  02bods

aQre 'neceJ_.ray 750,, ;zulc/{[; «eCaZZzhj 'nozfes a‘ho/
ke7éoard fcugercwj__ for 7) 7:'»:2
- SCALES o‘,[) e Ul 'majoy avd Mmiwvor /(67 /
=~ TRIADS, 7% CHoRDS amd Zheiv JNVERSIoNS:
- KEY-INHERENT TRIADS Lor all jeys
7.
> ONE MUST KNOW THE SEQUENCES[ORDERS
 TUAT DEFINE THE [NTRopucT (0N [ ADDIT (0N
OF ' 4vp b! BASED 0N THE CIRCLE-0F- 574,

T/e £Zwo Seguences /ow(enr are s

2l -< i C,,l) 7 ("F) Freta, C%ﬁfﬁ (-F)F#@#A”.B#(‘C)
scaes 1B b B, P 8b, =F’°A‘°3" pbrbabgb pbrbgbatst,

:Dl:fLG_LAbBbe(A B)) D EL :Fb(AE)G—bAbBLCA("ﬂ)
(Clo( B}j)LEAG:LA 36 CL{ B).DI’.EI’ é(nf)@b/_]bsb)

-'P-rzmzfA These Ewo .segue'nce:/Oroler: For B oand b’
Lo yuse ALPHABFT|CAL ORDER , Zo weflect Zhe
’Pi?l;h Covr *9!/0 Uho{c%;/ Zeqezl i‘o 'r..jllé keyboqva( JocQzlccm.(’
Key—in LA LA A #The bt iipee
/Zereni' E F & A 8 ¢c » £E F G A shows an exan-/o_ég
Tolads 'EG-* . L 3 _Foy Zhe 7 ffn.'aa/_f
For o)) plACtL— . Emagor L Famajor-
Keys G*8pH ) 9T ¢
=== ACHE ; - nhevewt Eviads.
T with E Vﬂajor = Byf#i— - L et R T/Ze 7(:/101*4.5‘ are.
nver-
55022‘ chllereh'f '[nao(_c C%EG;FF:A | | Aased T zlﬂe?éaf(:c
S -D L |
L’h]?lcecz,“ = Ckovcl-f EGB FAC, '@f'A

with properly added H#'



® SCALES, CHORDS & INVERSIoNS: Q/27/2024
GooD METHODS FoR MEMORIZAT/ION

ﬁl_._L’Y,) lg l,T\ T\ I._J__QT\ LLJ D The left 7‘-}7141'6

C D £E F G A B ¢ D E F Shows another exan./:_l_g

CDE bl \ fov the T Zriads
——ISF:ABJ_ . . C mimor Ee[n} ) 'e-;--%éhol’ -

b6k ) : ~ivherent £rcads .
A, e . The 7 Zviads are

———

G‘Bb:D‘—— 1 ) ba.re;[ on fL£_7La:[c_
AI’CEL'— 3 =¥ f‘ro_a&/_f CEG‘, :DFA/ -4 BIDF
i L with /77‘0/"'[7 added ‘b’

C M rzev -
b
~cih A?YEMZL f‘r&'.ao/&' B _:DFJ—

” CHnetlor _
A AR AL A AP P THe L

C D EF & A B C Shows an extreme
9)(&%/)/,6 ‘[EDY Z.Lée deféné‘f[oh o-,e f/;e Zzé"r[ao(:
ée:-».; %Z;e c#’mw].of"c'héerea% Lria o(.r. Ag,a:aqj
2L ese Zriads are based on Zhe T basce Ariads

Qho/—w{zz/lgro/oe/ use 079 all t#) — become

C#E‘#:Gﬁ; ﬂ#F A#/ E#G#Bﬁj F#A#Cﬁ; @#‘B#pij Affc#fj” B'fpﬁqzﬁ.

. ds
E Y I*Tke 7Ebuv [67524‘ ﬁ'?wve! GX/DZC«?H
] /T /,_1Y#, Z.lée 'rt?/pye;(‘., tatlon o{)féC

< .
j’ Yb Y l Y z e—F‘Fec%f (071 £ e f?ébara()
j yb whex MOVING To THE RIGHT
T__\ I 1__k-+\\ a5 a Cu‘ﬂfe?urhct 012 Céaz.;&j/
Y X Y G mote Y Zo Y #AND Movine

T 0 THE LEFT as a Comn Se#ufn,ct o-]e CAQ,,?Z_”7
a mote Y Zéo Yb. 7‘46 7—[’”0 ’7'4'91121 ﬁyuve—r &llu strate

vanersnake.com

4he cases o_)E Y#2 ¥ (white Lce7) and Yéé)((wl:;!c/fi;f),




o s=—=>< =2 -

2y 42
| %

2

S28/2024
2

7 ,oaz‘z{'ervz_r 512 all .Sc:azes.

4

4

/ |z|3|4|5|5]7[

cCes.

kj&*l:h? (/zarf_r 2(6 NPMo‘n.'ze

-

234|567~

e

The édQIév&f&on: _s’l,aw LLe ke

!

ey/

(’.2, Zha/c'ca'ée.f minev scale chc'

— s — s AT
N R BN CN N
NN LY YN
NERERER IR I
NI RN N R\ /V//uﬂ//// //

a—
JM_.be_._adaJ

N SN N\
///////////////ﬂ,

We3I—><t 4 W 2k

=4 tzb
#2 ob
A bb

=z

#r

-4
d
N

oF WHITE KEYS-

F{G/Ajg p—: Wéere

[

=

BLACIK KEYS ARE VIEWED AS EXTENSIONS

Z{Ae qu':_[é: /(ty;r -ﬁag C,ﬁ

Cb -*One can Zhink 076 all /’-’alLlLEY'n: as Pazl‘i*evvz.r O-F

&b
ADb

—

=
"oy

A

Fa

-
2

B
i
C



.SCQZQSJ 7’7.‘:&0[_,’71‘/1 C/;aro/_f, 9/2‘7/_2024‘

Inversions ’ Key-c'héereui' (/)ora/-s‘/ e ®O0nc must know
Zhe W's and 'b's

. »Key b'oa;"i"’o[.““'“_"" of evexy m QJ'GY and

mirow_l_(sz‘

CABCDEF

o—tot | ¥ | ted | W [ ¥ .
o— o—
C D2 E FG A BC D =E
st _3rd__ . £tk 74k -
L4 3

z v b » CEG(3)cE

g |[®[#—§ —rots —& & DFAlClom

A B A A A

™ P o e o e EACKE
' AL BSR4 L R AW AN

B AcE(¢) 2 & v &% V 1§

- 3DF(A) & & = @« & ®

® Expansion possié le for 924N "",-'I»Bl- chords

#» Memorizetion of /@ai’féru.r is reduced fo £h e
seven motes C D, F 7, §/ A,jb’ (white ke-ﬁ_ 0h/7) .

P> Fach of Zhe letters €D, ... B simultameonsly +e -

yesents (s ”_Zféree havamonic Adefinctions e
c2/ichkccts .. 8273,8 B%,

& Cev«:éo/ev[—h; e certony modification s of LDELGCAR
via # o b’ fre?a[*reJ é/ a specifiec /«.7/ are inm—
dicoted i the keyboard ilurdvation by P Al
For H anod R ando Por b7 symbols, tnplyin, LlockKeys:

2 The seven k@y"c'%AEYl?%f— Aoriads and TV hovals
(I‘-Z/Z} are chown under £be A/e;éoavcé. For each
of Zhe shown Friads amd TY chovols, Zhe /ff 3”‘5
é‘ﬁ amod 7"’% notes ave imdd: cazltf/(-’)"efea Zlc'h}—zlée
Iffl g,.?(qu, 5£4 2r0ltEs om e oc.z‘.m/cf Ai’jé€y ﬁ:rﬁz’éjv_ey’n’o%s:
f ionrie - CEGB bEe3c 6BCES 3z .




e ?ef‘Ye.S'e'héa f(:a'n c]e 7fj 72‘1; ”'!f /3l6€Aon(: q,30/2021f

=B Ore can View Zhese Co'rn/:‘/e x__’_'jazz c/mv(/s"
as “stacks 01@3*'{5 " One stacks ln_aoz'ﬂ_/
amned mirov 3Yd5 N [ 2 fz)e vfoZ[uwl‘nJ} a %aJ'oV
37‘( C}"OVJ Fs called Mgvd or /1'/3 ov 55”7/0/7_/4_1/'

a mimor BNJCIIOVé( e Cclzewo{ 'h«.gn( ov '”’13 ov

5;%/:[7 o One cam USe a _ 'Ya._l;_ vepre-

SEh faf&om—. fo Ca/afure aZZ /)o,uc'.é'lt 'no'l.le .H.ZGCL\'.

DAEL MUsing C

L as woo £ n "fe,
#

.4 ”’L m I RN JONDN .
/Z..E‘-M ,.G_ B Bk « 9= CEGBDFA —Fo\/ exam/olc,

—— )2 =pessrble 13| one cam use
3 PN A T P
€ e the divected
7"r¢‘ac( B A 5/)0W
; -] &4 _graph ° L
- i 1 th here To Con
F ' B3% et ol
/oouc'é/(

chovds obtained 67 .r—éaa/czk;;, M.?""(_r conod ,,,,,3""(;,
The Tac'gure bmdicates FAhad seme possible
choices ave (uxua?ly) Mot conmsedeved { “20")
anod Zhat b écx Mot Samm eo/.:q-e‘e(7 clecr whether

C?v{q['n fAE’OYe f‘:_‘ca[ /Do_r.rr-"éc:/itzle.f ar €
/(AQVWOMZCaﬂy wecf’hfhg 7£“Z I (1’20)’
& T he Po_r_r:é/g_/oaz'%.r i Zhde direc Z‘e;(j-rq/)/?

TP/DYGICh'Z_Z_POJJG'A[c céarp(_s‘ J' ohr e o-ﬁl‘ew a/ae_r
mod (have £o) /3/47 all motes of very comp lex

cl-navo(-f. 746‘ b(‘ho/f"r /:’hea{ ’hoz‘e..r < Z%e jga/:/; A‘Jé-
[:j/n.‘ Zhe fact Lhat all motes of a keyj&fﬁ: ‘o 13%k,




® Major amel Minoy Scoles = q/30/202%
{/_;)e?ve.rc».zL WL’ZZ/I WA:'ZZE /(671 a»:[;_‘_ 'ﬂai§v and re-

latdcve matural

Mmineyr Scalég are
% N , shown.

A 4 1+

3% _

. ct AAI _ 4 4 1A
e ;AE i A A A |+
cf,fb) G—AL A A A Aj PAY A AI .AJ—
S Al A Axlal 4 AE
ﬁAl ;-—A Aaln Aalal A 4 (3
ol Aalal Aalwbnd 4,

Y
eG LA Vi Alalalalals ,—-A A
,Cl A | A l /\:_ A LA A LA 1T A1 A L

A 2 L. 2D - F. G A B E
aFxlnlalala AL LN

D | E . F B | € £ N
7,3 Ala Bs A LA N [ Ala A ik
¢, A "/\“& ALK HX I Al a J
Wlalabh B Iabh N [ala
o "Xﬂg A N A AN | AT
e‘ijhf A AN N A L AN AN | A M
soh nAl N AT B KAl

2 PrithfZe.’ AZZ ’majov qry.(/( MmiVror sceles avre ”C‘ooq.s":olere'o—:j”_
only Zhe metes COPEFGC AB. Key-oefined U and b’

are Zhouaht of" as '(m/q:{e-ketl—a::occ:a{eol ‘P“YiS./(v‘apT]‘e 'r"?““
i eoc Lol colored sumbels fo invdicate keys Zo be Pz“zeaﬁ




® Scales and Chovds — Varéou: 7770“2/1{:;

10/1/)2024

P Plano keyéaay,[ -'/Vuwée'rea( k67: No. ofA'eyfa
E 1L X 3K I X3 I 4% I % ? I FE ¥ L %TI 3471241
&, i P & — ,.ﬂ_,:gs

" Clﬂ’ro"maézc 5(:.26': a‘no( 2{!6 oF Wiu'ge /3[4C/f }(97;:

1| 2]3]4

The lefi Zable

5“"6 7 l g |?' |'la// I/z

P EFFAGGEAANBC

lests Zhe ”_I_%

c Avowaéic .S‘Ca[e.r

CC*D FE F Ffré ¢f A A B

DHEFFG A B C | —usimgas ”
W E FFt G A NP c D note €, CH D ...
EFEFéEG ElA M B C D o* .A/.."-\_Hié./‘f

resultineg 12

FrAHC ot A MBC *o dE

F#: 6,’_ é_’#’A A# B - — JCaZCI Zeab[zlo

a symme e 22

"y . ]
binary matrix

66" A At

8 ¢c Mo E F F*

Telpre.rn.’t{c'h; Z%e

">

oogosececoO8ce

CPoe®copoPo®c
®Ccecogc@o®oo
oCPoOROSCO OO
®oppocec® co@®o

)
A.

Cav‘YE‘J‘/’o‘holeh; use of white (o
am o _black (.]/f"f' o dhe 4674""'
The left '-F)c?(rt‘ke Fllustrates

thes 12x 12 " madvis o{’/&az‘fc’rns./’

cgo#oco®@cc®cec

[XeN XN Xel-X X-X I-R

"’ C/zovc/ ”67.1(?:,__Vcewea( a-s

“"Se#s o-F/VofeS”.'
Oftemn [usua ?l/ Zhe lowest (/uj/ze.rz"} o te /o]a7e¥
serves as bass (melody) note with its s}DEaaZ fane-
Léon., Since Z4e motes in a setd? olo mot reflect

Cusecla; CEG-.B” C EG 8 specific /(e7: | Leflayea(,
bassmele (CEB*G | |ECBC | ane can "prohe“mot

(le,«?é)l Q@Egé G BCE nwe Cam pick mo e {rom
Iltf:,hVer.rwh:" _c_ G B¢ EF B C‘E_é Zhe bod Kb Jalicne albasr
'F‘ro'm Sei Q BAE G_:_ mote &y de-ﬁche l% Veysions ==
{C,t @235 _=C-...B$ ¢ £ 5?79& oh} out motes ints bo z}l“"r‘;;ds




-

®Voice Leading £ Optinmization- 1o0f1f202%

If_ cSs. Pa.r.r;é/c zlo ,iu;re_ [ -\',‘t'h'f/e

1 3@ - mathemwatical J/a/;y'oagl. o
& dedermine a_good vois
o Gﬁ - e:nv_j_"_ whemn e:'i!aél.-;ég-..}
I % [6) a chovd progression Zhat
”‘l" :@: L &) gﬂ moyeées —_-Fvow c.ln‘ov—(/( 'Zorcwl;ow/(
,?- g @ ® g__ = (:’» cl,udh;nj chovd c‘hvev)_'iour).
- 3 The left f?;;é shows &

@m_. and G *jé? "clm,‘(; S root

T - 8 o 1t d 2" e sion
4 E;i—o Q\Q_ Po:f:‘ioh:’ C‘a'l[ew[c;!wq!'fz
2 D a7 .0 and G, G, G, ve:loe:z‘fvc[7.
g ey Ot T
9 g 50 o AU Chovds are shown Zwice,
& Showm “in Zwo different oc-
& Laves. " The goal is o de-
-5 G © o = - 9= | |,
& Aoermin e z‘f;i_/pqc?(:) off’q
-8 E S C and G major chord(s)
s%de pl SL.cL X 6 B gé?z,’fza;g_wzé /‘:s_‘/%féoi‘é@}f”
‘(”b j;f € E GG BD yoicingls)emindicated by
et GG G GG Ga the green arrows inthefigere.

TA e -Fc'yave. Séow.t fée ,?(875‘00)'0(_ ver ,{f':,Ca[(xAl ”,
uses ome line per mote én the [2-Zone

/
”c’m,o/JCeJ //. fov Zhbe deines (,WZ z‘/c...vo_éﬁu'nj{_

associoted with [one ofd Zhe € notes):

I x4 D 21 R AL 2 B 22 ey 16./, /12} [
_C°= (g)‘*‘ /,’g}, CIE{Z}+£/;22)) Cz =(L,2' sl /22:5 ,‘ .=-...",',,l) 0} l) =)

an o

Clvvowottc'_c 5757‘6144‘ _Q’ha{_ kses h TZG;PVJ'_.QJ'




.VOL;Ce Le::a(éhj & o}’l‘lﬂc’Zaonu ‘2- ___IO/H/ZOth

AL 2 l?)_ - Jrz) 23| 12 |
-ttt 1+, /1 =f1t ; =f[1 ; PET.
con ()54 5), 6o (i8] 4 ) =12 Jili) 7124

reprosemt “all porsible” Co, &) G and G0, G, 5
c/,-oV,/_;- ch. A Z[_ octaves. aVa,Z-,(é.lpz,é_ on £h e,Jt,,e?-
604-,0[_ (a'ho(f/ée/v Ghdll—) . %v, ex«nf/e/ z‘/zsjoa[

e

could be the "smoothest” ,rmoveJ,//orajreuronJ
(T-X) foen Cs -_-"( i ) Zo _one of the G chovds;
Loow C)of ) o ome of the & chardi;and from
E_,:-’-'(,_:f) Z£o =+ one of the &G chovds. »rTAércﬁke)
" eme._ mustd odefine a Simp le " Adisdarce !
-Fo,v_..,thro chord s =™ Lwo Fviads in Zhis scenario =
£o dedevmine a paiv- o £ C and G %7'01{1—:”1:

that ave "closest” 2o each other ) baved
r"

on emdividu ol # mote-to-note disrdances.
Foy Zwo Zviads N, NolNy ancd ayngms (with N:
anod my being Zheir motes) one canm define a
”Olc stam ce_,(,, as Zhe sum o-ﬁ.,_z‘/:e absolute valaes
O'f Covviespon o i Mo i’e-[JaZV Olt.fl[éhce.rj Ac..'—.re./
ddéstance =I./V,""'1¢ I +~l /Vz"‘hz/v +.I/V3: 73 l-) P_VZfV(
Zhe volues o€ Ni amo mc. ave_ the mote-
assjoccated éhi"e?c’r.r- Showsr én Zhe 19;? ure on
Zhe previous pag €. Fo, Zbe Zhree chovds. C;-;
T2i2, and Gy, J=912, 0ne can £hus Compu te 3x9=9
//c/t.rfa-ncg” Values Olz-'} — Ff ot a(eféhe___éée
MWlmir al—= distance chord G_J, for a gver
c/»onCI- , Thas , We ma s calcualate #he values

o dyy, diy and dyy (Jeon?) for 6,6, G asclefined

above,.




.V,OZCé L_eahj%hj_& ,0?£é‘hu°za£c'ou /0/11/2026‘

’Noi‘e. For a;g‘:Vf‘-’h- chov d (Co ov C‘ ov. Cz_) one
must Fivst determine Zhe closest chovd
(Go, G G2) = from #he set of all Zhe con-
€< c/rvea( G chovds ow Zle keyéoavd—- Zo be
able Zo ddedevrmine £)e smallesd valaes —'@ov 0/00
it (CorGo)) o= dirt(GG), . ela =
dist (C G;_) AJJ‘M%;P-; Abat ALhere c(ofc.z{'
& C/tOVp(J ave lmowwn on Zhe /(e7éoovo( Lov Zbe
.SPCc.;F,c c)qo\fd(.f C C amalc Oone Cahn _c_a;_[_:
culote Zhe valar 619 do,o 03 )dzg as deseribed

in 2hoe —(pl(ow,h;,.
=> Chorod=2o-chovd distdawces 0(-:}) , =0,/ 2:

(3], e(3) 5l 6-(3) ) ol?)

—>d,a—lo+5/+;¢/+//+l7 2| = s+5+5 =15
doy, O+ [+[4=-2[t]7-7] = t+2+0 = 3 MIN
o, = 0-2+]4-7 |+ [7-11] = 243%4 = ¢

'dl,o = 14"7 L'tl?- l‘l ’_1'{12-[9‘ = 3 +i 4+2 = ?
" = |4 +] '1_.*[,_7':2. !_-l' IlZ-7,l T S+ 5 eSS =5

oy, =42 |t 7=7]t |12l = 2+ 0+1=3 MK

!

D
]
—
T.‘;
Q.

dz,o-lv 7 [+ l1z-nl+]1g=14l = o+ u‘+2é'§_ MIN
6":3) dg, = 17=1 l+hz-w!+ll6-—m( =4 +2+3=19
Il dap = l'l-z lfhz-‘llﬂls ul =54 5+5 = 15
q] OPTIMAL:

o dqo do,a, OIOZ '5 3
S D=]dve dui dy,z|=| 15 3|
dyo day dag| | 3 TS

CoGilan7)(-137) ;
C,G: (4712(271)
G262 (71318 (7,18 141).
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One camn Sumwmarize Zhis -yen.-[z‘ as -Fa?/ow.r‘
l) Given the chord CEG’— o .r:‘ef.ro 4‘4..,{7
fhe closest Giviad ;5 BDG on ;-/e/o.r’ -4, 2 and 7.'
2) Given 2he chord EGE “on .r{e/o.r9‘ Zant 12"
Zhe clocest Géviad :3@3 j .r-:‘elo.rz 7 a-ha[l/
3) Given the chovol GCE "o .r:‘e/a.r 7 12 andd lé' .
Zhe clocest & chovdis 8D .. .r-t‘elof 7 Al and 4.
w: The Zhrvee calculated .s‘wa?)e:f-'c/aorol-
=distance. paivs CEG - RDF; FEC-DEB
and GCE — GBD all have #he same mi-
Miwmal chord-to=chord (bheve, triad=¢o =
ctriad ) distancelD. ln other words,

”

these Zbhree pacrs have a summed «
mote-to-mote cdistarce of ohl; Blml-ffone.f.
® As mentioned ‘)eor a jcVe’h Zriadd N Mo Nz
one mu :z‘ in a /wre -sz‘e/;l Aetevmine Zhe
ey (o 2he kc’?éoavo(jm mo ns T
Zhe set of Mo cdave-shefted versions o mmyMz .
One has the Pixedd’ Zriod ) amd ome mustd Ade-

Zermine fée/q Var,aéle"z['rcaf/( ) / )z‘l;a

has mimimal Adist arce. -{’va% Zb e »f’xfo( zly wd.
Agam«\/ N:and m; are. w\{ezev.t ("rcf‘re.rf». £m] ow%u)
and Zbhe value oﬁdﬁb_c.r Ahe value #o be o/ofm«a//j/
calewlated, ONE CAN VIEW THE AVE£A5E£4/+A4+MEIZ3
AS " THE MIBPO/NT " OF THE W)(ffg?'xm( 2). THE

AVERAGE OF THE VARIABLETRIAD ,1215,’22 IS THE
119 Potn T futm, +u5)f3 +12]. ONE MUST DETERMINE .
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®Voice LEac/haj R OffﬁnJZa Z;01

Thu_s‘ , onée o/ez‘erwzme: é;'e/&'h_alotl'z'wal Va/uc

Lq;. _. ’WIL'O'IZ%Z‘chJ fée céay,{—fo-,_/,oyl{—
fv;aa( 2o -Zvicd == c/z_rzzance ,Vey, at

(/V +,v&+/y3_)/3 ~ (gt tm3) /3 +12;) = (M ””'l"’zJ

Heve , M= (N + M. f/"g)/f om = (mytp tm3)/3 and {27191,
Tl»ere-(-oove Zhe ?Oal cr Zo fmovel or Tsbif2" é/zf
Variable ehordd by an integer—mmultiplc o £12
(12 halftones ). MORE PRECISELY, ONE MusT DE-
TERMINE THE /NTEGER J FROM THE FImMITE

O THAT pMINIMIZES THE
‘. e, THE

.57:7— {)n ’2"[ /4 ,,.
AR SoLuTE VALuE oF (M- %]-—IZJ

VALug oF [(M- 'm)—'2 [ = | a- 1201_1 where
A= Moom (o Zhe chow(s mid point Adistance.

: 7 14 12
=52 ‘thea( C"Iot'a(-( ) vaviable chord= (“)*J )

=> (N, N, N3)=(0,47), (7+12,I/+12J,/4+/zj/
> M= (0+‘f+7l/3"“/3, m=3%y
= -7

= A= W3 = 3%3 =~2l;
’ o | I OPTIMHAL:

"shifting | G -2 |~
M T Wa-zpl | FTe2a |11 +2) | -7 200 [-7-124| =+ = -]
on keyéoard” 4 =17 =5 | = 7 = }q —f —

_> G:(. Vemn élve C° Cl‘)oro'(( ) (E) fllf

clo:c.rfG‘ clqava( (H}‘I'J, /llf _:r z‘%(
A /D

chera (F)-0(5) < (2)2 (8)

=> TAQ rvesu Zéih? Aistance between Co Q'WZ&O
is flere‘/)ore doja-=10+5-l+“f‘”"*'7“"2“’: 15,
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.VOZCQ_LQGJZu; & oféihZZafé_o_q

*Note. Thes “meathematically formalizecl” methoel
For shi f{uqq a givem quaé/e céom«{’éy octaves
on Zhe /(c7£oar6( LJ‘_/)raczlccA/{/ 54‘»»-:/0/: Fov
exa%f(e} Zie 88—/(.: Z{e7éoar¢( can have b ¢
asioccated hallftove fnu'».éerz»,j of /{e7_,_r_ ar
Ao-.—-s?/...lcn-sg C2=-24,.,663=-1..
c4=0,., c5=12.. Cé 24, .., c7 35 Cc?‘%’
/'hd@ea/ Lhés Wh%ét'vch /thé/f)(ch 019 G‘([ half~-
Zones ve-{’eu 2o 88 motess 48— (37) +1=§§.

Since z‘ée /(cyéom»( /;a.r on!( J‘errh Co%-/olczlc

0cz‘ave_f, On e Can /€QJ¢/7 Jeeé t’AC CAOV// <

q—obzl/ /% coversion ov 2" in veesion /pochlcou 2ba
is closest 4o a ?[vea—. c/""”( — at leart 74001/
.S('m/o/e chord /omVJ Like Zvcad pacrLa

® Note., /n order Zo calculate a o/hrz.laace/,-ﬁw
Zwo chovds chd and eh2 Lhat do mot con~
scet of £be same muwmber of ’hoz’-eﬂ one
mu st _genevalize Zhe concepts desevcbed above,

For exmmlalej we Use Q 7“1' chov A and a f'rcaé(

?2:5) (,o) —ﬁ-(éb)l ?I;Z)-:(;‘;):(é} One can

C

cowPu'l'c a distance clm_ (-fvom chl Ao c/'Z
and a distance dz‘ "Frow. ch2 #o VA 67
deterwinin 2, Zhe closeid mote cn ch 2_(c/..i)
Lov 6 mote 1 b l(cb2). U:#"}z‘éc S‘z‘e/:‘.f)
ome oblains dy,=(S+I+2+1)f% = Uy ane

2' :(“f‘ l+2.)[3 ‘.‘4/3 -Movwazczghy on z{'/7é nos.
O-ﬁ"?ﬂl"e-ft
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7'/4“:/ on e couzo/_loo.r.u'él] use Zhe ("VC”"‘)")
o =( = (Y +43)12= %%,

Value = dLE_-'.dz‘)/z- Vg +T/3 )42 =

as C."qovo("éd"c/roro( ol"-f‘{ﬁ"tfl éalr/ o fét

éin dividual chordmotle — 4o~ chordmnote olistances.

Heve’ Z2be valué 4‘%4 can be éh{rrfrcfc‘a( afl

on avevase halfidore Aiitance o € Less £has 2.

@® SMOOTHEST PROGRESSIoN OF THE EICHT
TRIADS DEFINING PACHELBEL'S C€ANON.
Thes progresiion in Zbe /\'67 of D Mmagov uses
£h e ?vo?re.méoaq I“Y“Vc'-&'c'—E"I‘E'I.
The Zviaods éin voot Ico.r;z’zoh are given ad
DF*A, ncfE, 3oF% #*A ¢ GBD, DF*A, GBD

an o F?C#E_ Onre can mow ask 24 e -ﬁol(ow:n
/7

II.
cowbihafovtaz o/oz‘:w«IZaz‘zo». ?Me-f'{l.ou- COHJ':"

o/e'rzm? z‘ln‘.r clvoro( frog_'?e.f.ffa‘hl Wl)a{ s z‘/»e
oFft'waz S‘c?arwce 019 /’O:Zz‘Zoh.r('roof')l'rféh"
VerJion o7 2“'{ chversScon Po.fc.'zllou_{) Zlo Ac

'MJEG( when P(47£h;, f/'uf.r /D'Yo;:rj.lu'oh Zo 7"“/’(

ct ,/.S'ou-na(_g/:{ihqll] somooth ¢n a harmoncc
sense .2 @eowe{r:“u?‘} one Can understand

Zhe Zhree positions of a Zriad as Zhrec points
in 2D space (HIZH?, ar coovddivetes Zhe boalfdont
mq%bn.r/é»a/:ce: cecred aéo\/e)_ Ofi_?_z. Zbhe conm~
bina z‘ov[ca((? /;o.u;é/( way S to eydadlrid Zriad
PoJc'{t'ObJ (’rc/ore./n.fe% via peih ts _‘__';_'g‘D;YF_fiQ}

6me must deteramine Zhe ” srocthest /0017/;4.3 l2

_'?JD SP&(C ” eoho-.ez_{'ih? 8 lgri‘al po[h f.S’. ”9OPT,MEL
- voircinG?
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One cam view Zhe ?'raé/ean "F dederminids
an _P£¢wa[ V0¢C¢hj O'pfﬁe c—’/wrﬁ(/zl‘nao{ Se -
uence L - Y-ve-¢¢ ""ﬂ_ I".Z['I fn 2he
ke7 o F‘j) 'rhaJor o ?acﬁelée/.r Canon as
a problem of a/e‘z‘er—mmm} Lhe besd POJ¢/¢ob_{
(froo{: |5€.nversion ev 2" d snversion fo.r‘-leo»..r}
.For Qac.lv of Zbe & M afor avd miney chovds/
Zviads whem Pla ed i Zhe Aefived aro/er/-f'e“
guence. Wb en (.j'horahj Zbe .s'/oecc,l’tc oclavers
fo be wsed -{-aav />/47LM] Zhe Zr ads dh} £) e
auﬂoh sete” for £4 € Loiads énvolved are:

<42 2) ()7, T-4(B) ) E))
I(EI I 1) ) B 2
- (3] (f) )} = T

>1={2,0, 0,1 Y={H, H, 1 yc-féc,,/, 6.t
“‘—;Polfl]f#} H ZFG: @ @f L=.. E’ I_"
FurZhev, one can se? @""3# =9 — a'n.;( asseo~-
celele cthEJeYJ'/f-ho/cCe.r weth 24 e notes ter a.ﬁQZK
Zriads (L(.S'chjl as done aéave Zhe definetion Céf-_a)
T/zu.f all zzfnac/.r can be TP esch z"Eo/ Via chzlejcv vecZovs:

r-{12)(3) (2)1 =L (8) (R) (5
| () (8) GG, f/’g)/ ),/2' ,.

WQ papersnake.com
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.Voice Leaalinj %_Ofl‘hm'zaf;%_: '-q— IO/I.?/ZOZ-Q'-

{/‘f 9 23) - .
- {{3] () (s 7o 2

Based on Zhis specific rnoz‘e—’numéer(:njl
Zbhe lowest mote ('huméer} is DY (-‘2‘2/0‘”0(
£le Lz;l,enf not e (muwéer)z.r.Dg/? 28) =

c'.e.) Lbhese Zoiade and Zheiv Zhree /oo.r[r,l‘c'ahf
ave all viewed in Zhe interval $17""$6} de-

"Ff:nih 2 octaves.
N rg j

. One can 're,ore.rehf' the Lhree
26 A7 m)pose 2ions of the (.regueuce of)
ﬂ)-n
>

B f)
5 3

‘ea.'ghi— Eoiads as ”/;oznf_r” i

a 3:0 SPace) uszh? t‘}rree th‘eJey

Coovolinate ares my, ng arnd g for
Zhe Lhvee stacked motes of a Zviad ('r:vnz,hgl'r
weth m, 685”} Zhe Lowest and 1y éeihj the /,‘:;Ae:é
fnofe} see above fcyuve. A /Doihi_‘_ﬂiz.r Ahus

a ”%,o"z‘e-/aozhéwv'&z 24 Ac'n'z/eié’r_ coor d inates my,
vy and g i P =(myne,n:)7. Since the con-
Sc'a/erec(_fro}rc.r.re‘on conscrds 01&_56';41! z/r¢'a¢/,r,
£)e /)ro;re.uioa. can be éJau;"'f o,e ars QM¢
LINE CONNECTING EICHT “NorE-pomnrs?
(VERTICES) Pz ) PRI Poi) [Pizc) PR) PT)
Pz d‘nafﬂ ~ ZACH OF THESE EICHT P6INS
1S A PoinT THAT REPRESENTS ONE of THREE
TRIAD PostTioNS . Thevefore, Lhe mumber of
fo.r.rzéle E-vertdex Fa(«, i es &S 3e= 656/.

THE/AN OPTIMAL TRIAD PROGRESSIoN (PoLy-

LivE) MINIMIZESOVERALL NOTE-TO-NOTE MOVES,
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®Voice Lanlinj R Ofl"('h!c’Zdé(:oh

2
'\h Ah3 ~ .'7)0 ,“.Di} @2- I

o= < Ao 7. A_u A X
o——+& b, 4 b,y é_z vi
O--=-- © *;J‘F#twfﬁ iic
Q--=-= © Go i G,[ G.?_ E

The left .,P;jaye wse s
a_?oavalze(—coovo(zha-%ex
visualization for Zhe
Lhvee nodes of all triads,
Coh.r{c/em‘h; all Zhree
Po cidions for each £riad.
Geometv: cau?, e must
dedevmine ¢ set O’Fff?lﬁl_
.Po/7 livves ;, Satis 'F7¢'h} Zhe

736'!70.2/62 COOYo/( Af £ V'...
Sualization o-F:ZZ :ln‘a:[;, Pachelbel 7"0;1/&“[0»'1}{_'{:—2[

M e me2€d Z2he value of #,

i
Phhrove %n—.’t‘! 6# ’hoz‘ei.

SU P a-\[> all ”u/o, and o{ow;—,
< Cowfufazlc«o:ad[ Q/>/Draac_/n ano(

Ore can e'm/;Zo
caleulale £his S 0‘7[) neote Mmove rtn s 'f_o_’, ZLAC

656, Po.rfc_'é'/,‘zz;e_f Zo G/C’Zlc’r‘hn_’k,e Zée/ac—,

b/ozla%az iy‘“/fYOZYeJJ: 0h .
H £1-¢.acl F?o‘?ve.ﬂcoh (,h fﬁe 'hvpola!/cna-@ D‘/’ DS‘J

NI n’hAS‘
w BB FIEF 5] Soncstarscecn,
faro?ve:uah on[«, uses

A
halfEons
v U H T L1 eyt

dfj{auce_(
Note -to-note halftone Sz‘ep: (E =21). Note olistances are ‘-52




.Voice Lf“"‘l""j £ Offc'»u'zall;'o;, ~H- /O//#/ZOZ%
Zelody notes” The Left foure

Sloow’x fée CADI("}?
9"2{74:6-5/ ;)To—
AC gression #het

(L HG_

e

Tglpre.!e’nil.r {é(
paclielécz;mwv

jo’e.r-r[ow . Aja;n/

Iz YO VZO L't'(:,E, IzE, Y/
D, Fobo i 6, 2,6 A,

£bhes selection o7£ S Lviods == with all Ariad

motes (v aw octave-—interval H':q -— Z:J’kIZL
ox e o-{? 656/ i)o.r.n’é[/i ’f[f!, 1t c5 not c/é’arj c‘.é‘y
c:zz AQI 'hoté éee‘rr Cow/oln%a‘/ftﬂ‘ra/// alellt’*%zweo(‘,

WAezf[,-ey Zbir _F/?eclf-,fic g“z‘r[aa(/avo;reﬂ;oh ch

2} e /(e7 o £ D M ajor s o/oz‘z’—mal in Zhe sewse
°-|€ Ae:z‘—/)o.u;$/e Voice /c’aa/:h;/ 'ne?Verzf/;e/eJJj

/,
one Caan /.{ee// Z{Aa{ d// 7402,‘6"‘¥0"hoilt° WOV(mrbf;

when ?'Yojv er.r:'h; fyow z[w'a/ 'z/o Zriad are Ver7
57»&2[, 5.6’.1 LJese Zban 3 halftowe -"'/f/’_ﬁ('?eo(

Line seqments cmmecfc'h; %azfe.r}.

./Vofe_ TAe P’Toj?‘e.(-f;()‘h .S'Aow'n aLovc cnvolves
a Zotal of 27 halffoune :{e/p.r (u.u'h?, /Do.u‘A'vc;

Gé.{'clu{e Value.r O'F' ‘IP- a‘ha{ JOW“%OVeMcu{'J

o:—.l}}, Scnce Zhis /Dro;re.r.u'o» t.'hVolve_c_.?_!_
(=-" 7"3) ‘holle“fo-‘hozle %ovt%rull-; 2.14: QVC"QJ(
'h:lcVe’lMeué Py ;Z/Zl —_ 9/7 = ’2/7 r:fef-r.]o

& 19 -
Allerna - 2\[E[ig] ===~ E LI l V" The leff «{’zjave /Q—rovio(e.! a
Zive for etz ] s==== |8 il X ) Y,
SI)OWC."j- Fo) g Z. e me = % Z ko VlSClQlLZ& L Oh a-ﬁ C")«nqy, Gn
MoV e e t: clo € min, foiade, (v elu Jcn} all
S‘f“f_{i{ =C @ =€ positions (0,1,2) and nofe numbers,




®Voice Leaa&'ng & O/ofa.'m:zafl:oh ~f2- /0/’4‘/-202{7‘

{ o Note. One can eh/p/c>7 REAL = valued wiimization
me thods o detevmine closes? /’fafc fuu-./'o-{) a
Zriad (= Zbe octave cw wheeh o2 ¢J/>/a7€e(/z‘a
a_ u/e% fa sed P Lo iad, This is a .r/oecc. ‘e @xaw/ole

___(E ()/__L"‘ (4)+ ,:J (@)

>0Me '»mnf- a/cfe.r'»uhe z‘ée;-vélae Lha
omoves! Go as close as />oﬂr47t Zo C, .
=S Use fhe # $tm Oﬁxguaveo/ rote-to—note
o .F.leerence:, amod Mminimize cZ2
o? = (14+125- /+(II+IZJ -4) +(7'”2J -6) ¢
=3 (‘7+12 p i I‘n‘7+5‘0#01 "'432]
= (d2)! = So4 +9.;4j-=o >i==W2 .
Onre a{ez‘emmhe.r e (.n;o,ecl) u—:z‘e?er .
2hat &5 closest z‘o j"‘-7/,z.; =/ . f/aw:l-Z,j:——I
> ThHe Go clioral/z('rf-aa( closest 2o Co as
cvew s Zbe Zréad GOP{- @0 (-[}:

( )+ () (%)= (8] - <

» One can thc ralize éég.r metho /7@»— arbi z!"rnr/ Zriads?
chil= (A/.) . chzg +/2) >dz Z’(m-/}f +12)2

=, "‘(AZ"'A +2,%) 24 (n,+a '*Az)g +4‘32J_ ) Assneme

>(c/2)'_. 24 (a, +A,+A?_)+5’(4j 0 96(, (a+4,+A2231
By dE',Pt'hc‘h? A=z Ap+a,tAz ), one obtains Fhe
_/ﬂhwal f vealae a.r?-— ~BRs . For the above

exd'm]oZe 2his value is Zbhe value —(7-0+I- g+ 1%4=T)/ 36
=72, f




@ \oice Lanlc'uj X Olof'a'om'zai‘:ou 10/15[/2024

{'/VOLLQ. AnaZOjou.r[7l onre Can Ucse QEA/-"VGZMe
'm::'no'%«.‘Zaz‘[ou Zo c/ez‘eywz;—,e fhe closest /}Do—
Sc'zl‘x—'O‘n ”01(’ Z(Afvce Z"ra'a&[! - {Ae 794')"!7_‘ zz‘n:a:/éeﬂ?
hf[)(ed” ancl {48 J’(_’Coho/ é'ha( {42)’0( Z/Vo"aaf.{ ée;’h?
(,%°V¢ éle “ A7 oc{'a\/e.{', TAC Z/ATCC {')’;ao/f are ¢

a b, +124 e, t 12k

cl,i:(a,z) - chl= 5,14-/2;)/. if'i’(“zi;gf) .

@, b, +124 i co

Feor examp 1(, one canr add Zhe /_s'af;n: O"Ffﬁz«areo(

mede-Zdo-mote differences " for chd and chZ
am el for ch2 and cb3 anecd miniwmeze 2L 2
d‘zz :.-_Z'zio fb,: ~a; t /ZJ’IZ:- 2'}:_?0 {a,; —r-/z/-) <=
= (uoz-l-a‘a-f-u,_z}f'.zfl-(uo-f'u‘-fuz)j + 432]’2 Iy
dzgz' = Ezi, ( cs=b; +12 (k-j/} = Zfo { v; +12 (k-//} £
= (voirv 22 ) + 24(vo+rity, ) thef) 432 G5 2
= (yoz+y,?+yz2) + 24 (VO"'VH‘Yz)(k-j] +432 (kZ-ij-l-jZ),

= d:zz . Co”,,_'f'zlt‘uj + 4321' = ;

dz; = (ONz3 T 24y {k-—j) 432 (k- ZkJ' -r-az‘e) R
DD = tdes= con +24(u-v]j+24vk
1-954";%432/«2’-3;#@- i

=>—-/3f-‘25 24 (u-v] + 17287 - 36’4‘4‘_-‘.;5'_9.
Yo D= 24 v = J64jt §E4KZ O
= The ‘{?oZZow.-:uf lenear f7rfe4n murd be rolved?
72J’—3€/< = peu and 3(;’—3(/(: VvV &>
& 2i-k= (v-ul/36 and_f-k=v/3&.
=->__4=-u/36/ k=e(utvl)/36.
=.>__}= Rouny2d &1 / K: Rounvd ‘ﬂ‘ - (ngflaor,
- b, +127 C2 +A'12)

= ch2, =(, .- ch3, ""'( K
2 A 6,, :/2}} it L2 f’: Sy s

»
papersnake.com




~1%= 10)15)2024

& Vg;ce LEGOIZ'"} & o,.):fc'm{za{“ou

Exam/ale We Coh.}‘Lo/e‘b- {4@ 3"'le< aa//o"ro;reﬂ‘[on
Co (I) , 6o (Y] and % Fo (IZ) in e key o f Ct

G 14 +41§ o +12k
vz (f(] 2B o) s (5
7 +i2 -T+I2k

C
D U= uptu, +uy = (7-0)+(11-4+(14-7) = 21
V = Votv,+ v, = (-7 7)+(-3-1)+(0=14) = 42

, 2 g z-u/38 =-21/36=~Y2 = [ =~1 = 7]
= —(urv)]36= 21/36=T/12 > K= O = L]
/\ N/ 1412 /c) {o +Q) (ZQ)

pr 4
a => Cllzopé‘(g) /_’/_:g} /_) ch3, -3+0 "'3

~7+0Q

Co g S¢hce l/‘ c,-;a-ra(/4 f'}w acl P ;re.ﬂf;oa—p.r are ‘zl‘e

Go Fo 'mo.r'f Co'h-woh[ used Projre-f-ho'h-?/ we SummariZe

é/:e ?EAL" Va Zae 'mzn:'mtz.az‘:an Sfeff ')eor ‘/‘ f’h"alf:

clz_’l-/a,) chl= //f:;;z]) s ch3= 6,2:/122;() - ch4= /:/{Z—tllzzf_‘) .
J ; / cotl2K ldo # 12 £
>a/ ~(uf+u, +ul) # 24 (u, +u,+uz}1 +4~32J

: (votvievst |+ 24 g vy +v, ) (k-5) + 432 (k <7}

= (wltwSws )+ 24 (wo+w, *Wz)/,é-k +432(4-k)°.

-.>.’D o frdy vyl = CON +24[uf +v (k-f] +w (£- k))
+ 432 (j + (k- le-f- (,é-hlz)
= CON +24 ( (umv )} +ly-w)k +w k| +432(2i "+ 21500 -2k -2k2)

9/9 D= 24 (u-vJ+l729} Sk k Z
Q/au D= 24 (v-w) - Pb44 + 1729k - 9{41é
Yoe D = 24 w - b4k +y;41__

= The resu Zz‘zwj linear Sy.rz‘en, Zo be solved &5 2
23:"/("/1/-“}/35 an ol 'j-f-Zk’j'(w—v)/.?{ and —/{-I-j': -w/324

?j--u[36/k=-—(u+v)[3é L=—(utvewll36
=N L= Rounslitl; K—WOW/?D[IJ L=Roun~vnd f&] .




_,5-
.V0¢'c8 leaali‘ngfa/olzc’nizaféou /0/’5_/202‘1
. K

-EXG‘V»/JZ€7 We covside, 2148 7F°//owru2, /OYo;veJJZOh :
» 4+12] O tizk 4 /21. dotliL
Cc; ( J G /”wz ) o= /3-1'-[2/()/' aoa-(o) 121. .sz
71‘]2} / 7+12K I S 122 -H?L

=>u=2 ;v=-42. w=(=3+7)+(0+3)+(%~-0) =1

=> f = =20[36=="p2; k= ~(21-4D[56 =1z ;
P==(21-42+10)136= 5418 .

> F==1 j K=0; L=0 (J=L7adi keI Ak sl

'l (Z},_:,L __5_) raeef8) e (8).

e 4

Thes ‘/‘ Zriad Fro?-re.r.hoz., of +oo-£-—/>o.c,«£ %
triads C'maj J @%aj-}?'q«m Camed @ min. (S
3;,1"474,4.[. T he 2odal sum o-F__uP.. and ofowr =
moyvemwents of cwye_rlpoho(;z? motes of driad
s eZJ/;éor,( ’/‘i: Zhe Fvo;vdffo&' T-Y-IV -wvé <=

')’Hin[’n—aaz (COH%‘L‘f'h] uP- and doW”'%uVrmﬂ?‘J’ o-f
Zue.x) }

mote.s ﬁ?wa7: as absslute —mot Ir‘jhed—-va

® MNote. One can use this method for oleter -
m.,q—...oa} £hbe ”o/oz‘c"mal “ S —-Zriad fVOJ're:.u"on
Zreated as an o/oi‘f_'maz Velce Zeaa(u.i/oroé/em
as —FoZZono )Tée Lered friad s ytth ik a
fixed /ocazlcoh (:.‘h *rooffo.r.{,oh ov i 1 Ear 274
Lth’Y.fco’h) The other T £viads are  Fivenin
£be ov/rr fée shovld be _pls 7::// Co*n.rm(rnhj,
all gzé-ree poifs 6/: P6 e "fioms ﬁv all P Zriods.

». Tba.r Zhe rumber a'é fo.rué/r z‘r:aa(/oecéx s
37 -2!87 2) For each of Fhese ZURT possibils-

f; ésLy one Gle‘t"t'vw;he.r féc o,:z‘: mal DcéaVe'/;/a(erhé“
_l The 66:{‘ of hese _9/:214%01(7 /J/acea/ Lriads wins.,




.,VOZCe Leaa(a"n? & 0/22‘4'”:{201"4'0;, ot /0/17/2024‘-
®lssue: &, P

Mmoo o Note, CORRECTION. Wher defining £he oi-
zats o o-f _s{ance wEeasLur @ ({o be %Zw’vmzea() ov a 3-tfried
Suam 6602[ (4‘ fvbad} zl.frcao( P'YO/?YE.{ILOM Gs ofc.rcuuro( oue
possi ble - ¢

ey must CONSIDER AlLL 3 {6) Pau/BzE T)?IAD
friod di- PAIR ID/JTA/vcfr (,,e,/ o2, 0{( am ol ooy >

Slavees (o}, dys%, o)y, a/u,c/z,, and c3,° Z), Thas, for

Vs,

mf,,,;%;_ 7548 3 zé'r..aa( Yo;'re..ffcob WLM&WLZ‘J»{;.OH Wwe al:o Caul
Zazlio»:f?of ”'mu.SIL uje cj‘g -—z ({C"‘_ -Q/r )+’Zl(} -—Z (w -/-IZ")
Sum o

i od~fo- The /DfoPer-/;_—GX/;'aﬁo/t’c/ ex pr esrion For D becones:
merd—drid D2z o+ ol t dlys = CON +24(u-v)y #24 (v4w) k
oistan ces I +m;, + $644k2 - 8644 k
(.sl'hce c/,gzz (w+w?ew) 124 (wotw,+ wo) bk +432 k2
= CoN *+24wk +1f;2k2) A
%} = 24 (u-v]+1728; — 864 K Lo
ok D = 24 (viw]- 8541' +728 k 2 0 .
=>The vesulting Livear Sy Lewm fZo be solved E5°
(u-v) +727=36k=0 A~ frew]=3€;+12k=0
S 2i-k=(v-ulf36 A j=2k=(r+nw)]36 .
> 7he (veal ~valued ) selution Zo Zhis S/v.rzzem PR
jf = (= 2u +v~w) /108 ) k= (-u-v=2w)]128.

JE‘F;' EXowlale thh ‘Z‘l»e zlérec zlrzaal_(
34-12//, [See/p,illf//f))

C ( ) 1l +12
7 +12 7+/21/

z‘/ze addd:diowal palue w=(T7-0)+ (-3- )+ (-3-4)4(0-7) = =2/
(eao/S Zo Zhe mew valee -fooera'%//( /(
= (_(_‘;Z 4‘2""2/)//05}—'— }- ("2/+4‘Z+42 /Iot?—-(z

g-> T =RoUND (%) =1, K= Rourd (%,2)=13> G2 ( ;)
or:b=L"7i2d==1; K= L7/u..‘ =OD>G6,= {-s'-x, z'["r -(-7@,0).

O +12K




_ o b= -
.f-E-Fecha:v.e Clvmrd R)e/orerrh,faftu, /0/20/20
'EXame[e. Qelo're.reuézh} B8 horeds w;ék root mote C

D'—'@ C5a:2 D—" G
Eb— Gb Cclim Gb
Eb— G"——Bb C.1 EB<G_ Bb
b ;
Cc E G—B: CT C = gb
E— G—B8 CngT E<
E_"' é'# Cauz/ G‘f
F— & Csus¥ F—G

G N




Of{fecﬁv: féorof X)éyo'ren:hfa Ziom

w he visualizalior are Uni—cdivectéonalt LEFT 7O RIGHT,

.
&

dHAL edges

~2-

10/21]2024

The Vesualization o 2hes ipa;e Ca/»farc.r Same

,O-F Z}-e CoOmMenr ckavo(! Wczfl, _,’Yaoé ’hoze C :,2-"1‘::40/.5']

7&/ ?'yf/ //él, Q'nd /3’!445‘,"'0(5)%&1:0«« a"ho‘[ minor,
< < 3
N | g SN . & &Y \ ‘g
N g\\\\\\\\}\».?\\\\\' S \\ \f§‘\\v\\ O \\\\ ‘\;\ \\\\ \\\ \\ i
& G Q u
NI O o, ey
AV NN \i‘r\ ¢\ NN RN \ )

W
i)

\ \

I
I

8

MO\

i

_—
—n

(2

\\:\\ \\\ \\\ > d

D s

v

NI W

BHAVAR

\\\ ‘ \\\\\\\\\\

;:q/b‘ll /’héfwavk t.“‘lc/icafe.\’ CAOYJ cnhvers

A/hefWor/( ca/o f«re.r omm7 cl;ov/.r Vi ﬁafé.r.

/

]

C

q"
~
~9
i
VB
x| v
N
b N
]
R
P+

papersnake.com
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. ‘y
- 5 2GO0AL: /deal

._.__f{fecﬁ‘Ve (}zoycl ?efre,reh zza Zion

13

\\

N

— WwWW ooo WWw ©oo ——
CEG , FAC,GBD DFA | EGB , ACE
-9 D WBW oY Xo! ><WBW ©@®e o0 D
4| oOFFA E6%8 ActE CEbG, FAbC, 684D |f
w|LBWS ece BW3B ece -l
DEF AL EEG B Abczb crE ¥ FHACT G¥B 0¥
—_—) ) —
Alo WBB o®se L Ww3 coe -19
b _BO¥FH# c—— 89 F# Jz
L|+tL BWwWwW ®ocO L BBW e@eo L
@21M(- BEDF ¢—— BbatF
MSHER |  pRB ees® ' 238 eee _
ooo gg: FHAFCH (=64542%) AP i f (—EbGEBY)
o00®
FCBE (1o WWB %W, o.’DIHIMISHf ('n w28, BWW)
ACE 7"’ d ‘ YY)
o®0 FAECK
.oocﬁfé ® Key-c.MAEYC’hf T'r:.ads - Fx.? A'MqJOY f"#%,_*nov
gﬁég ARBCED ER XA BCED FHErA B c¥ D £ FFGFA B
ceeCzb6Y M OOC® OCO®® O AcEE .Ooo’ooOOOcﬂ
GBoD o S e " == Fract
soppickz m| € 3.098C o goF¥ e bl L Lol
DHFFA T : G¥32
" 2> 228 ° - ! L ACHE
Mooy 2B &8 2 L1l 3oF#
M E G*ZE ee e 000 cHEeH b L)
m '-F#'QC# ? ‘R O_, L) DA L i —t
olim crap $°%°5 EeH8 1 |
3MA}(NI I MIN (), 3“‘7J(N) 3 MiIw (i) 5
| DIMINISHED (diw]) ehora(.r { Diminv lJ’HED Lodem) ehovds.

KadRiadr

v
12wl 16
E

17%17% amo‘ Sc’mla[e w.7;

F ‘ z‘o 'meonow.Ze,

'MA}OP Triads:

a CAOYJ:Q

iy ZZ
e MINOR Triads:

22§§39,~§
k




.____z'__:-,gfea‘ive Céarotl We’lo're_rehfﬁ{c'a‘h
°K§_7 ~lmhevent Tria s o 1@ Najor and Mnar Ker_{

F 2RI I

olem

Chorels:

..1/.._-

10/24/2924

C

Cs

D

A

£

B

T#

T

CES

G839

DFA

AC'E

EG*B

BDFIFAC

CEG

DFA

ACE

EGD

BDF"

?:.A C‘

C°EG*

G*BD°

30F0A0,

EGH

8T

FAC

CEG’

68D’

DFA°

ACE

FAC

CEG

GBD

DF°A

AC'E

EG°8

BD°F°

E°G°B’
=% 2

FOAOCO

G392

OFA

ACTE

EG*B

@D‘F.IFOAOC.

CEG’

GOBO_D#

ACE

Eléis’

$¢F°

FAC

C’'EG*

IGBD*

.‘D.'F‘A. iA.C._g:

BDF

#%c

C°EG|G*BD

DF°A

A°C°E

E.G ™ BEO Fo

M- wcjov

M-W:WOV

clim =~ dime-
mished

Colors:

blue—white keys
bz a gk-é'lack ke7:

Co V. Sl)arf/‘F[ot

a

/
Rb

Eb

A"

Db

G..L:

cb

BDF

‘EG'R

"AC'E

..DFOA

.G..B ..D

CEG

CEG

FAC

‘BDF

‘e°G°B

[ g A.—C.‘ E

DFA

DFA

G'8D

CEG

FAC

B F

.E.6:B

‘EG'B

‘AC°E

DF°A

‘G°8D

E‘E’G

EAC

FAC

‘BDF

EG'B

‘AC°E

DFA

8D

'RD

CEG

FAC

‘BDF

EA

ACE

ACE

DFA

GB8D

CEG

FAC

"BDF

b

_F#’

c¥#

9,#’

d#

a?

ACE

BF*

F°AC’

C'EG’

GBD"

DFA

ACE

BDF

C°EG

G'BD

$‘F.A

A'C°E

E'G'B

CEG6G

DF°A

AC°E

EG'B

Bﬁv_Fo

F.AOC.

393 .F'
CEG’

DFA

EGB

BDF*

FoA c*

C'EG’

G>BD*

IFA

EGB

FAC

C'EG*

GBD’

DDFJAD

AoCOEQ

EGE

FAC

GBD

DFA

AC'E

£EG'3

BYF

FA°C’

GBD

AC'E

EG'B

BDF°

F‘AOCO

CEG

GED'




0__§-E-Fec££|/e Chord ﬂefve:e*hfq tion

i The faL[eJ

TO~4>=MN~-®0XXMHX

d

F

C

£

bb

5~

eb

[0 ]24/2024

ab

‘Fbv :H'e hae

DFA

GBD

CEG

FAC

BIDF

‘E'GB

ACE

£¢-¢'ra.l me =

EG®B

ACE

DF°A

GBD

CE°G

FAC

tBtDL

Mov ke7:-f-

must be
pro,erly
modofied
fLov Zhe

FAC

BDF

"EG'B

oAC.E

"DFA

GB9

.C .E‘G

G382

CEG

FAC

*BWDF

.E.G:B

ACE

DFA

G<8D

CEG

FAC

3D F

NCE

DFA
‘E'6'B

BDF

‘EG"B

ACE

DFA

‘G8D

CEG

EAC

CEG

FAC

BIF

‘EGB

"AC'E

O‘DF’A

‘GBD

hawoowm:c, a‘»J MeZoalc'c Mminov ke7.r.

'/’/Ofe, 00—:17 23':8 ”k¢?7 cDZoV co'mé&na{(_‘ohs

are f:o.:.ro'&[e -Po
W.BBI BW.B/ 3BW; o

]

. a Zviad 2 WWW; ww8, wBW, Bwi;

333. All zz'riacé.r listedd

i Zhe Zviad zéaé/e.r chbove fre}:ve.rc,,zl ome o-f-
Zhe 8§ /oo.{JiZJ/c'z/ZC’J‘. CAN ONE USE THIS FACT 7ok
MEMoRI ZATIon oF TRIAD SHUAPES 2 Do "cLusTERS

O0R CRouPSY 0F SHAPES xIST [N THE TABLESE

e Note. 1] Givem a speeific key_, magor o

KEY =

INHERENT 2) T e /(e7

TRIADS

7
.
7

Miv: Ov

/

et has cevtain #S "Vki -

basr a vootd mode amnel six

':QA-"Cgul'hf' "hofe.r .

3) F"Y each °'l"e Zhe cevew mo {'EJ'} ene

ale-fihe.f a f'r{aal Cn 2‘0/2_ O'F JZZ‘.
Z/'} ?79%. am ”a‘lbl)&ée‘f(:ca( V&'fw,?at'hz"lﬂ
ONLY SEVEN BASIC TRIADS £XIS7;

CEG, DFA EGB, FAC €BD ACE BIF,

§) THE SPECIFICc KEY DEFINES WHICH oF

THESE TRIADS 1S THE FIRST AS KEY —
INHERENT TRIAD (KEY=R00T) T HE$Fs

AND L e OF TRE KEY MoDIFY) THE BASIcTRIADS,



-6~ jof25)z024

®Effective Chored Representation
o Four~mote Chovds : 7%% Chords
”.S'falclfc"h} 'major (M) an o mimor (4':)3115_”:
LExample: € = reot of 764 chorel 1

1) CEGB 2 MumM (7%)
M 9 m (’lmai7£;’]

SAME
4 2)C =GBk

LE;'?ERS':- 3) CE’bG..B"’ mMam (miv 7tk
CEGBL 4) CEPCPBE Z mmm M (half-diminished 7%)
Y L o 5)crbebptb 2 onmm (U] diminiched 7*)

s uy 0>

Y t2.

M g%%gia;e ~a M B_E'C- o The last possible
F | S o3, (2 motes of a Tt chovd
M o 8= are :__.@} _Ebl Rbb(24).
O C ~ 10, 12 @ These thvee motes
R I m n/G. Bb C- are _‘/_2,2/2,9/2 HALF-
! Eb LM wL 25 1% 7ONES “"BELO Wg,"
Z @ i 66.\3 =€ C 564'7 one octave
A l | ';n gbhﬁg‘{ above Zhe moo 2 C.
T VStariing Zrzads": ® Note. [) Civen a

| CEG (C'MQJ: ) Speci £ic root mote
O CEG (C min.) aw-o(_ézlpe of 7'9'Jow{}

N CELGP(C dimin.) determine and /ola7

Zhe ”_f‘llavf'i‘»j Z“T'Iac[.”

2, :Defé"hJa"n on Zhe f7/>e oF 7*" céara(’.e_é__
a B, Bb oy B (2A) ée['n} ‘/.z, % 073/&
sz’-e/o_r below £k e__C_ Zbatd &5 one octave
above :é/;e C/)ovaz'.r ‘r'oo-£' C o

® Note. Fov #-mote chovels 2%=16 ”4’67 colovy com —
béfha'f::ohfkafe /Do.u,:é/e} frowm WWWW Zo BRAPE. Fov

example WWWW, Www3 wBWB wBBB WB3W apply gacfsz&




o Fffective Chorol Representation 7= 10/25/2024

o;f/ii{;: Due Zo Zhe /arje number of T2 chovods
when Ca'hd“c'plfvc"h? ac U /Jo.ru’é/e root mo zze.r//(e7.r
anel Isﬁpoue’é/e whete—anod-black ///(ey color
Conbimn quou.r} c’zJ ceems Lhat ez s _9_7_3_5' &

viable .:z‘fraz‘e; Fo M emorize 7% chovel ;A:V__q_{
é‘y_Co’h-"c'c/e’ré"bj ﬁée lsfolic‘éc’lt"ft'f.(‘a

e Table of five 7ﬂ’cﬂovd.r f’o-r 12 voot moZes?
Key/

oo

At [PACEG [ACE°6 [A’CEG|ACEE|/ALIEDS
D* 'DFAC |"DFAC [DFAC|DEALIDEAL

e ——

C |CEGB |CEGB|C°EGSB ce*&;_;_@_%
G |GBDF |GBDF |GBDF |GBDF |GBDF | key
12«5 | D [DFAC|DFAC [DFAC |DFAC|DFA’C BLACK
- 60 A AC'EG'. AC'EG— AC EG AC.EG' AC‘E‘G‘ ’z:l:;k
7% [ E |EG'8D°|EGBD |EGBD |EG8D |EGBD
chords+| B |BD'FA"|BPF'A |BDF"A |[BDFA |BDFA |TIE
2 inyer- | F* [FACE|FaCE [FACE [FACE |FACE )&
St’onSfer C#—' C:E:G:B. C'EGB |C-EGB C'EG’.B C*EG B |- U
chord S F i
0 F |FACE |FAC'E [F'ACE|FACE|FACTE]||IY
240 B¢ 3DFA [BDF A ['BDFA|BDFA|BDEA /11.
patierns b |"E£G*BD ["E GB D [*E*6B8*D |*E°6G B'D|'ECB2 E
N
T

Gt (568D F |'68°D'F [6"BDF |G B2 F|CBD T |-
— — — == _0.0

Ct (oo e BlcreGacreBer e [—

Notation: F‘;—-'F#," "B=38* =B="Bb B =gt Lite.

TP2F, B¥2€ €23, FhrE

Mo Me M37Ltm 374 M3 ete:




.:_Q/)ft'ml:za ft'a’h Q*‘no'[ r:wyey‘:'),j: 202

®Given a chord, @ mote seguence or a “Uiock of

netes,” what is a jOaa// near -optimal Fin e-r:n?_,z

L AL A AL AL sl

*—o—o—0——9-0-—o0 0 - —)X lldc'.ré'ahce ”Zt’{"'

VY L ] ween halftone
75
p

i

5.
— /

x, Fzi_ X5 = Given b motes onthe

- &

_,,A' OOOO X=X, +A |=XTA, X"ax[.r 'af X"Fo.rg'{s‘on.r
(2! 3|4 5| x3=xr2a |=x,2a, X
| Fingers Xey=x,+3A |= X3+

¢ 1 3743 . .
j ! Xg=X14 :x;,-rAarxz': ‘3A an ol )(5.---:.,, A)

ﬁgyi amndd Aeéwee’l.fi.l’jf_’;"

Cs A constawd 2 AN .

‘=0) xz=(.°,A’ X3=‘:2AI

/7, "
/- -Paner-;peciﬁ'cAi . 4 what locations ave ”c‘oleal'
Xa=X,+A4, :F_gz f/;e_-F_t;‘fj_é_{_{_.z The unknown 163*'?91’ locations
>"3"‘x::z'2 on the x-axis = x,, X,+4, x‘+2A' X, +3A' X, 44—
Yu=Xt41 L le chosen to MINIMIZE THE SUM OF THE
1223 SQUARED DISTANCES BETWEEN X:and %z, c=l... 5
S D) D==,Z (d,;)zzz (x.- 0) 2+(x‘+A-c',A)z+ (xgt2a-y0)°
oy + (xgt3a-iza)+ (g tha-iun)®
acilondamy =85x2+2ax, (10 = (i vistiz+iy]) + CONST
fingers =5'x,2'2A X, (¢ +catiztie = 10)+ convsT

D X, =85 (¢, +iatiztin=10)

==>d/dx‘.'D = [0x,—24 (e,+z2+,:3+z,,.-10) = (o)

EXa'ranez X,zol X2_=/AIX3=ZAIX4=3A/X;=4‘A
=S L, tlatiatiy = ]+ 2+3+4 = 10O
= s, =2 (10-10)=%-0=0=X V
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.-Kgy;‘:%/lerenf C/Iaroé’cfl'ht/Ef.n'ou: —‘ID-— IO/quZOﬁ

‘f/ow fo mMemoriZ2€ z‘/:e.re C/)oro(.r?

C DEFGABCOIEFGABCDEF

Y hikd
C E G 3B8C Ei| G
rool ¢
I i 274 g tnyversions

® This example shows all C‘W“J.O'V-Jh/te'renz"

Zriads and 7'51' chords ancl all énver.n’on.f,’

@ One on 27 needs fo memorize these SEVEN

le#ev .S‘e_guewce.r - SLnCe fée Same Zez‘-éer

.S‘egue'n ces 3”_!7 fo aZZ %a}'ov a'no/"h‘l:hov ke/.r._.!

e When a_._y/oec“ﬁ'c /(67 .r{?'nnfm'e ¢'J‘_?¢'Ven—¢'.€-/
C) GJ JD,..., F, -B",...) &, ... ™™ ome knows Lhat
ome mqu"_c.:ﬁf_{7 ‘41": a'ho((b?sfo certain
Zeéz‘er.r/moaf—e_r; Fhus, the seven letters re-

main Lhe Sare anod are f».e-rely o lifiecl Ly_
£he W and b’ ..f,%éoz.f.'

® Ana Io?ou.d?, one can also think of tbhe .s‘ff»,boé.r
(#' and ’b’ Qs .s;"»./n/e ”%odcheéer.r o'F w/::!e 1497;_”.'
AE implies playing fo the vighta’b! Tplaying 2o dhed eptd




® Cl?urcli /\100(9.\‘ (/‘{odt’/‘-/(ireéewzlouarfeh -"— 10/3’/20‘26‘

.TA’ € sevexn aku«-c/} modd s ”O’h Zhe k97 ofga’re:

2 2 t 2 2 2 !
T JONIAN C D EF A B C
=c""‘“j€1’- 2 t 2 2 2 t 2
;e DORIAN D EFEAB I
(I 2 2 2 1 2
e PHRYGIAN E F 6 A B cC .D F
2 2 2
V. LYDIAN F@AﬁCDEF
2 2 1 2 2 t 2
V. MIXOLYDIAN G AB CDEF &
2 I 2 2 | 2 2
vi AEOLIAN A B c DE F ¢ A
= A Mminor
2.
vii® LOCRIAN ' c*sPE FPe" AT
(HYPOFHRYEIAN)
c ® The seven modes all
y \2 have & whole=2ones ()
D and 2 half“z_zah el‘“r)bet-
) 2 ween Zhe seven Pai’r.r
A F of .:ub.reguemé nmoteds.
2 | o The Se?uence of mobes
P ) = CDEFGAB c cle
G ¢l st i
and Zhe holf-Zoue séeps

are always the steps E-F anod B-C .

e T/ve mote usree as Fzr.ri- mote a’ef‘evanne__f

Zthe .S/oecéffc fmoa/e a'ho/ ”'nq‘[‘«.re” oze an chave.




ATOR oThe Circle of F"ffh: ancl fs THr ”,”2024
HAJZE Relationship with Key-inkerent Triads

LEAD-NOTE/ , ' T

LR o F e, “GROUPY i the sirele cam be viewed

Qs a jﬂrou/o oF SeVeén I(67-£h/76rewz" driads ==
‘reFre.rem,‘z»? both MA]W? ANVD MINOR /fe7.r,£r£oa[5:

MinvoR

P
~

AME e The s
Ol %o| o | MAT: | TV (1) I (m) ¥ (1) i
t °*0 = = Romay nu-
Eﬁg %N ;r‘:e;l;— 'r:.l:e- mevrals re~
% 1% MINOR M& R X4 "
WIS | Dimin: | vaer) iin o
PENES (Load-notel rgla; seven moter
Diminished | '/
Q% |- T-r:::/.{%rf)\wwo? CDEFEAS.
2 | y):
OE] DMy :’.Z(iv) v (i) ZEZ(V) ‘I_,IZ,I[W, d
Ul%| v HMAJOR key-
— 1o Use case: Given e ke -ForI the reseléin ‘nherent friaol
'*' ) ~d se ue'n‘ee Oﬁk@r-iné‘eZenZ: z‘f'rl«_'ad.r coi:f:lz.f?a-ﬁ ‘. N R
éq % | o Zhe Friads Iamaj, Comin, ..., ve min, vieCdimin. mn/al:eol
ﬁl gd ¥ ® :21 l:l:l:I VZ) Vt:io{c.l L.‘,OI ZU}: Mlﬁoﬂ kE7"'l—'-hA eren'é.f'rfao{
:Q( % + (a'ho( one DIMINISKED friad ro'[{oj) "rr»/:({ea(,
|.g;Q OU —.:Q o The Oﬂﬁf? c/e-fl‘ned é;_zéée seven R orcas -nwme“ral.f
S| & [Fo estalblishesr the ker—b:/:e'rem_‘ orcler of ke7:__
~n ?.f.o -Qd Znﬁere'ni' i-riao(.r’ :.e./ 'F"raw I(c'.) f’o Vi;o(_.m].

® For exa'»-fle/ ZLe GRoUP FoR I’:"-‘C leads 2ot

COMPACT

CIRCLE ®The Zwo ¢ lieod Zrladl

o THS E C G i i s
Se$uence: are 2

CEG DF FjE6B, FRC,6-BD, FiCE30F;
bO Py e
ACE BDF, CEG,DFF| EGB,FAGGBD.

OComaj_:_a'no( its relative

GL a e Mminer, d.'m;n.) /)aye ho Sl)arp;f
.ﬂ_'&t_s' Sbarf.f armFZaz".f

occur in the seven friads,




®The Circ[%__afé‘fz‘/al and its

.—/3_

?elaz‘;omﬁ:}: weZh Ke)«‘:n/zerem‘ Triacls

__;'[E'l

1 -
b°

6 |—
-

a

BRPF

|

o
C
a

H/I/2024

® Thfsi&yg:s Shows

1€
c| I
a

._Ab

ACYE
RDFY
CHeG¥
DFHA
EG¥B
Fact
G#*8D
THE A-GROUP
LISTS THE

16
|

e
D

®
A

GROuUp

|

[

Au

l

MOTES OF |-

A-INHERENT

b
A
s

£
|

o

Zhe “GRouUPS oF
SEVEN " for 2he
hﬂ@@@A%Q
and 7, BEELA, D",
o The *f’a ure uses
Zhe evder of Zhe
circde of fifths.
oThe four groups not

Shown are these?

B * ¢*
| e |
g+ o oF

r‘*_c_:__*&"‘
| #° |
d* a# e

cr 6* v
| £° |

abt e* b¥

o (kG
| &

df ab e*

o The circleis

cZosiaj_.aé the

éoéﬁom, since

F# 2 GP.

TRIADS]

CIRCLE CLOSING




=1+~ 1l2/2024

its

-
&

—=cs

o The Lcvele af’Fe.'ff/t.r ano

Qg9 Dv2'T92'v4q ' 9304a8 Doy = L IE A 47" q o227 (Shoy %74 pa-foul)

28 IV @99 5v2 g9 vda937 = A M T2 77T D +oF drob (57 duvXT o FOS
SOFew PEFII w0 pogenepiucd 9 o Fpuiag souip] :MO% Lowzp e _,m,io.w
FoF o pajii] w pegsmines 59 op FPIAE paqrruimi@  imov azen-pre] o T
Fo7 0% PogsI] WO [peponigsued 89 07 Sporiz ~ofopy : Mo Lonwesx Y WWN
N 22 e | | Z| V| | D U 2|1 498 | qF | q¥ | 4T | 49 AU @ mr.w.‘ﬂ
MQI-%G.%Q%U%R@.N VICT | 9| 2|48 |F|4Y Q_Q.“M JIN.
N 32| 42| oY |aC |42 g |z 2| +|mlaly T
mkﬁmmﬁ g I|V J| 2 9C | 49 |49 | 9 _M T,
W.m/..mwﬁ #|4d | at| T ¢ |2 | 9Z | 9V [4C | 99 M
3| T 27|47 | 42| 42 7 il K il il R
B —
§f o]0 | o#” |t o® | 02| of |oa] wmmﬂ
mﬂ*uﬁ g| = | | 4¢| 42| 9] 7w
»M (e REERTTTA .m.u.wmwums :dSYTdL D «°F L o dnod Stp G FO 47 Comenes

‘L Z0 SeNno¥9 IHL AE CINIZIAT TYY STVIY¥L LNIYIHNI-ATN IHL®
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® CHORD RECOGNITION FROM NOTES Ll {2024

"How 2o ‘YPCOJMJZG Zhe chords Zhat (pau;é/;)
c/ef’z«e Zhe u'na/ev?c"hj harmiowic .S‘z‘rue.z"uve
— 57 Consideviy, _éée_ﬂ;:ve@, totdes ,2”

e treqre: /,213, ‘/‘I 5; €, 7 ’T’E/Qre-(thL Zhe “seven
ovdeved motes of a ke;, e-j-j ﬂ?€@6€7}
={€DEF G AL

s We write fhe seven key*:where»é Zriads and

£heiv imversions as -Follow.s’(maj.a'nc/fmzn.fﬁw/sf’:

I: 1,35 3580), 5 81) 10(3

IL: 2,46 ; 4692 ; €9 114

m: 3,57, 57,106); T16(3) 12(5)

IV: 4,6,80); €90) 1l4); &) 1 (4), 13(4)

Y : 5790; 790)12(05); 92),12(5) 14(7) |

VI - € 8) 10(3}; §G) 10(3), 136) ; 10(3) 13(¢) lb"(éj

YO : 79@ ) 92,1, 147 ; 1), 14 (7), 16(9)
=2

Ex.: |35 =CEG; 246=DFA;357= 55:3;,7.7,'9’,,=39F-_
®* We wrcte Lbe ceven /<87-£u/ve~reni' 7% chords and
£heiv cnvVersions as -,fozzo wJs (’haj’. an o reén 7‘“’ cﬁova(:) s

T: I, 3,15 17 3,5, 7,801

5,7,84, 103); 7, 8 1603, 12 (5_/) x
I: 2,4, 6,80 4, 6,80), 9(2) ;

6,81, %) @)y 80) q2) 1t4), 12(6)

3 5,7, 90); 5,7,9), 16(3) »

Ir
7! qm/ 10131/ /2(5})- Q(z)/ 10(3// 12(5}/ 14 /7)].
IZ: 4, 6,80 10(3); 6, g4, 1o(3), 11 4) ;
8(:)/ 10(3), l/ﬂ/)/ 13/()1- {0 (31, / (6‘}} /3(/}/ 15 (l))-
X: 57,90 u); 7 9¢2l, 1l(y] 12.05) ;
q(2), 11 ¢4),12(5), 14(7);  11(4), 12 (5), 14 (7, 16(2)

papersnake.com
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® CHORD RECOGNITIoN FROM NOTES “Ninj2o24

MI: 6, 81 _10(3) 12(5); &¢1) 10(3) 12¢5) 13 ) ;
10(5’)/ 12(5) 13(¢), 15 ; 12¢5)13¢6) 151 | 17(3)
JI: 7, 9), 1(4), 1306) ;9 4, 136) 147);
liy), 13151/ 4 17)) l((zjj- 13 (6), 14(7), 16t2) 18¢4) .
Ex.: 1,35 7=CEGB 2,4680=DFAC;
3, 57, UA=ECBD ..} 7,90 Ut 136)= BDFA
o Note. MoDurLo- ARITHHETIC is used for notes [

’nk’mbevi'h 2) c. 9.1 wlwe'h CQ.hJiJEr:h;_ z‘ée £e7 o-,ec:
A A A
! C41,8,1522 ;D52 9, 1623, BE7 I42/28.

= ONE cAN "GRouP A SEQUENCEOF MOTES To-
GETHER AND ORDER THEM" (FRou Low 7o HICH)
To FSTABLISH "NOTE SETS" THAT DEF/NE
p POSSIBLE "CHORD .SHBIETAJ”_,I. L., POTENTIALY
UNDEERLYING CHORDS !
_‘Ex.= Cb‘n-f(.olevc"ng Zhbe keY of C Magor Zhe seven key-
{c?s {gi {53 ~imhevent dviads CEE,.. BDF

4
can occur in the ﬁor'm o-@ in-

I | {ged {63 .J;E,Gi

1 3 I 5 5 ‘cawflc{-c £~rza.,{.r)”£.e./ as l"ho te
L ic ,E,G'j cubsels in a scove see left
I 3 5 T
: 'Féjﬂwe. Mazll»e‘maz@:callb a Set
- p ¥ A1
{33 {:D} {Fg w;él; férce e?ewm-ls (Woz’-es)lm_r
7 9 n
o e bLe LL W!J'}ln févee »od ho(
vi’ | {821 18,73 (37§ e —
7' 7T a'n Lhvee subseds withsdwo notes
2 {3,‘-3 F} amAd_onre fhoj:e,' 're.r,oeoA'Ve 17.
7 i

D
.

FOR EXAMPLE | THE NOTE SUBSET
bt The_seven_ subsets. oF

o::.b/ewoz‘e Swdsets. de-__ {C IS CAN BE A SMESET‘ OF
7?:.»:’»7 Zie sevew Zriadc. )
I-’—‘ 4tlﬂrvta¢u(v¢¢ u,C {Cfég OR {Acfg




e CHORD RECOGNITION FROM MOTES | 11[11]2024

> One caxn 37:{ewa7§£ca117 determine all Zriads
andlor T chovds Lhat could Po-/e»;‘:all _reflect

an ‘Mma/evz_‘,t:h Aar%och chovod .(zlruczlaye/édr'man b

T/:u.r/ one must "ln_a/g:;’_“glf selected [ extracted
mote cubsets (with oviered motes) £o all riable
Zviads and[or T chovole of which bhey are (ov
coudd be) a Pavé-

NMote. 37 u.::."nj, Zhe canceﬁé‘oﬁ Mode sets? wit)
Zbe zvn/a/;c:-! ovdor of motes Hfrow. Low Zo lujé
withen the S€guemce CU)D(2)EB@)F(4)G(5)AlE)8(7),
-Fov example, @ Zoiaod or 7% chovd mote set ole-
fines Zhe chorols inm voot position amod their inversions:

_LC,EGE defines the #riadc CEG ECC and CCE;
{€Z 633 clefines the T ehovolr CEGB, EEBC, GBCE fuel BeES,

¥ L [~ T A A4 T xir
R CZG | DFA | EGB—| FAC | GB8D | Ace | BIF
A' CE,(6 EG|DF; DA FA |EG 8 ¢F FAFGAC|GB 6D BD|AG AE CE By BFDF
D CEG|DFEA |E6B [FAC |6B D |ACGE | BDF—
S

D Fach note (D, EFE A,B) is part of THREE Zviadls.

T The 37 (cE EG DF,FA EC CB FA AC, 68 BD, AGCE, 83, 0F)

are farz‘ o-ﬁ T WO Zriads.
T The 5%, (C€ DA EB Fc, 6D AE, BF) alcfaLzoromsfr.al
4 s e i A

7ck ;_ oo m- % Ndi'e.f Dtcurq ??Le-f/ 3" .S' OCtur
H .E_E_ﬁ B ? PA B 3£¢me;) 5'{‘.{‘ O CCuv 2{:»,4': and
g CEG,CEB (GB,ECB | BOFBDABFADFA—=th o ce in Lhe seven
o CECGCBECEBGB | (8D, BF,BADF,DAFA au 4 ods.(Notes= €D..; 3
S ¢, E,G6¢8 ___.B_,D,E,A, L s

S o L2h . L .
T4 - hora/.r and f/lu-r' "sub set ehords" CE, EG'".] 5%%= Cé:'fB'""
,Q_‘,A_L.. [ PR AP Y NP 35 f‘")ﬁ"’l/(, 7fl'$=c-Blgcl“'
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01y 7 i

G CEG In ordler Zo cdedevwmine a (Zhe)
23=8iﬁ“( Nos Czuo“" i C?ara:/(.;) possibl irmplico anel
2ETs played by a seguence of moZer,
possibilities 000 liwoo |  ome cawn Zbhink of a bi# Sequence
-fov / c that deteyminesr which notes
b, L3L-"' Goo’ 'OCIZG oceur (w Zhe cow.sia/erev{.re?uence.
ot W Since Zhe sever "base modes’
| P ,__.CIG:B | ove CD,EFEG A aned B e
2% - 14 ' 4. b seguence bbbyt bbb,
. CeB|  can inolicate the motes dhat
fms Cxist in a Seguence. For example
for e 1010101 mears that Zbe notes
L,53L5L7 L CEGCance B are vepresrnted
R—— L (each of Ehese four mote: o ceurring
1001 at leait once in the comsideved

_q_.d_z__cs J‘e;aeuce). ﬁv‘!ber’ fée 3‘427.((4—&'1’)

sequence b by by (bib3b5dy) can be ucecd 2o olefine
e observed mode subsed Zhat pottibly coendifies
@ mode subsed of Zthe Zriacl CEG [z‘a/o Fiiare}
(of the T#chorel CEGB (botdom figure)). Here the
bet Je?dea:ce b by bz bybsrbsb; cor esponels Zo Zhe acso-
ccatecl ff}' Seguence CI-WIE,F,@,_A,B (QI) O-Fcouv.re/
the sfeguence caox alro be used %o Tepresend the o Zher

/Do.{.tt'é_ie /(_ey Jeﬁu:né’e;_} c'.e.j m,.E,F, GA, 31 C/,../ and
B0 EFG, AL £ VI). Again, 3-beé (4-4i7)
L[Z‘ J‘e?urwce: can be 1{J’e0{ 7[)00' 2‘7’[‘70( /7£‘ Céo"ro/)

L moete subsets.

mz% papersnake.com



® CHORD RECOGNITION FPoM NoTES = “It)i2] 2024

}/evel ¢'2.[ ' a.r-fwn.eo[ £/70£ Z‘/le 'Fo//ow:"hj ’Hozle—é'ha/ex
Cor-re.r/:oua/ewce_r 0/31017 c=s l D= Z F? 3 F= 4 G 2 .5_/
A6 and BLT7. For ex::mn/a/e/ ome can ca/e'nf«,f; a

4‘_:_240 £e__;:7?l'<:l;ov;(__yza 4"‘5;‘2!- bit Se?aehcef -— ”Ol/ey

C’ D/ E; F., &/ A a’)'p{ B.ll .s}oecc'-fc'ca”b Z‘Ae SeCVeEn 71!"

Choro(.r and Q.r.rocic.éeo( éii’ se$ueﬂcex ave =

CEGB 2 b bybyb, §y CEG 2 b lgbs
DFAC 2 CDFA = bbybybg || DFA 2 bbb
EGBD 2 DEGB 5 bbybb, || E6B 2 bybed,
FACE 2 CEFA S b lyb,bs || FAC 2 CFA 2 | 44,
. GBOF £ DF6B = bib,brb, || 6BD % DGF 2 byl
ACEG 2 CEGA 2 b byhsby || AcE 2 CEA S 4,4
BDFA 2 DFAB 2 bybybyby || BPF 2 DFB 2 b,b, by

?ov Cow/:?c f'e'he.r.r, él;e seven ﬁ:n’a ol s aao/ z‘ée:;— adsoci-
azz'eol é[f J‘e?uehce.r are Zi.r'{-ed ads Well. 5¢'hce 2&46
3”’45 aozc[.;y?.r Co'n..rr.lizlwfa'h} 2‘48 s/bec;"-ﬂ'c z‘w“{.r are

GZJo OCCMY‘VE)’; En i’ée Corre.r/oohafihj 7ﬂc40r6/f/ z‘rfe
'Sf ec[-f[c_ 3"6311 Jeﬁuewce,r d?.ro .Sl:ow ulp af .S’h!:"_fe;aﬂ-,(e_f

on Zhe left-barnod scode. _ |
I Tl,’usl 70 RECOGNIZE A SPECIFIC TRIAD OR 7% CHoRD

From A SEQUENCE [ GROUP|SET 0F NoTES | ONE CAV

@ USE THE 7-BIT SEQUENCE bibybab, bsbg by 7o DE-
~ TERM/WE WHETHER THE SuBser oF "oN-girs"

(= BiTs WITH VALUE L) 1S POSIIBLY INDICATING

T THE EXISTENCEJ USE OF A CERTAIN CHORD IN

A COMPOSITION.

]

’"” e X
One must /(ee]o iv maimol Zhat " thgl'»&’hzla/l__’ n‘//, Yy s -

Ziomal” or “chvomatic - -segucnce “vmeotes cam erise as well.




o
19{717'}22/

')noszl Colmon

Clloro/s'
can ée
wundlerstood

or 're/we-

S?hfed A,i

/lszlac/(ea/
3"1: /”

-wbeu _O_'L:
o/en'n}__
fze Cl)ora/-'f

notes

Q (COfJiiy-{ .

Ex a'mf[er

-6 -

) ©LHoRD RECocmTion TRA TS o nfizfzoz4

Noz‘e, Mo 0/:7‘04'("& dions a]e L‘Ae "Aa:e motes “ via (#)anoltb,

a're__ij‘horeo( e %) £l;e c/é.rr.uueo( 11181,‘}:04/ -For /Iar'»,a"ny/

chovo( ’YECoz‘ni‘tlfov. a-no/ a«al,.h‘f. T/;u.rj eVe.f?, I/éa;e

mote ! standds as a ve/nre.rea,z‘az‘zvc note for its
£hree forms, e, C2LCh ¢ 5. B2{B" 3 B
Of course o awd;zc azz_lncyov and MWineor /(ef.r and
their z"raaa/.r/ 7% chovols — Encludding all key-cnberent
ones f‘roloerl7__) ome must concioder WHland U mod:~

fications.

374 —5th “"7‘4" Since the described method
Lz_ = Yecogmizes, for example, a triad
by E - *57 note sets, it does mot
by F l | matter whether 2he Avcacl i
by & ‘ = F?«-]ed in voot posidion ov in an
be A ‘ inversion 2 CEG, EGC, GCE
L, B l - all have the astociated T-bit
b, C [;I Coole? bbrbsbibityd,=l010100,
b, D The left cQustdvation focuses
by E on Zhe fact Zhat Lriads and
ol [0 1 7% chovols “contain” 374, 5%
L5 G anol 7% / allfo.ue'éc‘/i/c'e.r—;rc
be A shown .

B ”O z‘& (,/ffaa/[fc’ca tions via ‘HFland ‘b’ ave mot Con-f:‘a/ereo/.)Oke

i
—

I: CEG
CE CG

must keep in wmincd Zhe WUMBERS o f PoSS(BLE CHoRDS:
THE 3 (ﬁ«} NOTES 0F A TRIAD NorE sET (7% CHORD V67F SET)

DEFINE | _ B“War”_? 32 2_%7‘5 3 “)-NoTE" AND 1 O- yore”

CHoRrD S ( I‘f—/VoTE, 4 3-NoTE 6 2=NOTE, ‘I-_'il_lléarE”AMD

papersnake.c

| “"O-NOTE CHORDS).THE 3(4) NOTES IM PLY 23=8(2"-16) CHoRDS.




-7

O CHORD RECOGNITION FROM NOTES I1]13)2024

14 (s z‘/:eve-Fo\re/:o.ru'é/e Yo understand £he mode sets
c/e-fhni"n; cerdain chords via “inolex .re?-‘:,/:wl;ere

£he tmolex value 0 cv asiociated with £e "bace node!

77;e -Fouowinj eXam/D/e.r ex/;!;j’rz‘éu V«'ew/OoihlL Via zlée
Seven /(67‘4.bl7?re»lL Zriadds gunod 7ﬂc!on/_r {’,r C=21:

I C' E3 G.; _’_ 3 5 T/:e.s'e Seven (nddex

I Dz F4 A6 2 4 6 Seds :eFre.rnﬂ!‘ all

E -E3 G'_s- 37 3 5 7 f‘be Zf!{‘?d Seven

I F A C, D ’Tj‘;f 6 71 triads (éjmplc'fc

I G‘ 3 -D 2. 5 7 | fh’ao[!’ a'ho( alro
I e A |

v7 A ¢ E |1 3_6 theiv £wo inveviions.

Y 5 d ]

Yr B 2 F 2_4 7

‘ SN (S IS A :~-v 25 S I e

I _J“ES 6'5 B I .1 1 3 5§ 7 These seven index

I D, 7:4 AS C‘ {_#'52 4 & seds ’rePr_eJeu-f- all

ﬂ E & B D 2 3 5 7 the [z'.f'!to/ Seven

,+L5,

w F A ¢ = I3 g ¢ T chords (complete

v G B D F 2 4_;_5 7 TPcheds) and aleo

L S 9 R o i M =

Yo B » F A L2 4. 6 _7 _versiiowus.

SOne must keep in mind Hhad_such chorols con also agpear
in Min comple Tepresentation = Where sosme not ave mot used.

O The fact £hat such chords are concdvucted 67 ”"zz‘”é"hj’-—
BE Y hatiec 2hnt [ dwe cancecative simoliced Colf com-
plete chorels) gemevally have an “rndex dlistance "of 2.

®Analogously, one must consider Fhe motes DEFC Aand B
as Ybose netes "= having Zbe associated 2noex value I (2I).




e Vcsua/‘:z:»j, Most Lommeon Chovdr - 1j20]2024
Con,fmun_zl'rcao/.rgq'n ol T 2% c/zaro/r,{m/er C} ave ‘,-'_._.__,ﬁ,,,_,,

t

Csuet | CFG |c® |Talds™ ?JJCJ@
C c EG* B S I S 73" " Keep
qug pL ~5 5 —3 alse in
Cmai7 CEGB |C EG 3 5 ff]f"s | mineli
ARl IR B .
c7 cr ¢ |cec| _1_,,34,‘ 577|135 Heape:
_ WA;“WMWJ:p;T.éé:
Cmaj CEG cC E _4,__7%“;‘5_l“_t_,___',-_ajﬁl,b, . Sixde
Cmin 7 cE ¢8| C E6 ||TTIT3I5TT | 173 5| Ajeute
€ min cze  |cE TSR 7737 | cherds
ChatbdimT | c B2 648 | ce8 6" | 17 "3BT I3
Chudim7 | CEEG B CEP | QT35 | 135
C dlim cE¢ |cE Zi:3 2t e B Y
’ D IOEL &
Csusl cP? & ¢ D i 2 _,S_LA ,_Jué; e
Name Notes of chovd ,with " Notes o{f evecal chords
“motes "'F.‘h‘/f"-’ coms, . Te ‘rCJch{'eth ordinal
B - 'hufn.lycer.r relative to. froo-{-mz‘e—/
2 Visualizadion t e g, ! 1) PE2) B3 ERY €15 B 7
_—- [ ”C om qcz,'” im /iﬁ'caltibh-'
s pocts
i s e 4

o

‘TAG.J' _')'—e??e.fen ‘{‘a é"g n

— ! B
| | prm—— 3 D al app lies 2o all 12 half-
;"'zrxé Seclowl 7'/u’lvn( %Lvﬂz Zomersr Serying arx root J
Note of Chovel . "1e{c c*ivY) D, 2% E
Last note of chovel indicated by®' B B "#(6") G, 5"‘/4‘)
- f A A*‘(Bb) B3.



BScale Shapes ™1~ 11/21/2024
S74#7 ®legend

il N WH/T.E_keyx a*-f Shown
56#1'\-‘ -—'(.’ ,BLACK key-f

__l_

= ’ 74\:———»~— e — ] —] BRI R - ,,__..__.,,,,A___‘_.(_I !

a-ye J'Aow-h af L 4 v

VH (Tée aalc/;z[40ha//(€7f

're?uirea[ {}ov MminoV

l(é’] -ﬁ;'nazluve_r aré
5Aaw'n as O qmal(o )

~>spH N

B Scale SAQ/DBJ ere

called bosed on their
numbevs off B ov b
ie. SO, S1#.. SH
S1b,... S7b, Since

C ’m:y'—-ﬂ 'nm] ?‘—#wa/

G "MaJ qw(fs"m?- 'qu)
z‘éeir .Séaloe_( are e,7u4/.‘
ST#=S5b S6#=36555#=574.

= Ke)l-’ inhevent cbo?&(.r,

e.j., Zriads and 7*4¢4oul.rj
are also defined é/u Zhe
544/:6 of a J',DBC‘—f‘C /(87—

é7 Cont J‘zo/ev h;_/f/47
/{/I e ')’e.r/ edlc ve céorz[SkArlq-P_ei.

»7e s/m,oe: S1b ... $7b
are llséz‘ﬁz‘eo/ VQYJ';OM_f,’a'p
Ze _fiafer 5.1#/..., 57#) ré-

sp ective [7 "';/o 0/7; ok 54"7‘%’- !

. S/foe_( CAGn;e }ra a/l(a[/h

B .S'”‘loséély -)rro;" SOL"o 57#
__ FINGERS MusT RENEHBER SHAPES)  Shape S P 80 #o0 S7b.




.SCaze SAG/’DCJ

C. € D £ F 6 A B]SOccce--.
G/e c » £ || GG A B -Si ce o@e o
Flol F & A |BYCc 2 =1

Dy, |C¥|l 2 E |FH & A B lg) @se@ens
B"/} Bl ¢ oD || F & A #

Mee |c* 2 = |[FL 6| A B o @e-0e--
gy (B T 6 [A_ B ¢ 21

e |ch_pE| E PG A B o, gecee--
Aere AL BE| ¢ |ptEE F 6 |

Bue [Groot| £ [Per ar| 8 |

Db,e | D TEE| FO|GH LA B ¢

Féur [c* 9% 2 [7* 6% AT| B | s ee.000.
Geb |2t EE| FO|GE A" TBE|

Ctie |ct 0¥ z# |7 g a¥| B*| E¥2F | B*EC
Chb |2t EH| Fb O|GE AL BY ct|ct:B FhEE
Meforfoines  WNader in bores 2 BLACK kepsl "~ Shapes

--37 SHIFTING the motes of all the major amol
Mminor ke7r o sucl Zhat Zhe wotesr welh asso—

ciated black ke7___r_ appear in the Same columns,

as much as possible == ome sees Zhe SIX SHAPES
Zhat ofefine Fhe 5;><_Po.u£éle Lilack-and-white -
~hey seguemces ? SO (me black keys), $2 (ome

black /('37)/ .- SE(fve black ke7). For le’?e‘k
/(97 , €&s associaled scale shape repeats <%

aldl octaves of Zhe 96’—/097 /(e7éaa_ral. B .
gt papersnake.com




B Scale Shapes =35 M1]23)2024

A'h alz"e‘rﬂna-f:ve w~7 fo Or?a'm.'ze z.lée mofes fo *re/o:g_.

sentlt scale :Aa,ae.r ;s Zbe 'F"z""”“'j Zadle:

<. F 6 A 35 € o £]SO
Gie |F*l 6 A B8 € D E] o
/4 |B2| C D E E & A

D/, |p#| 6 A B |C¥| D EI S2
Be le*lF_ 6 A B8 C O

Alee  |p* 6¥| A B |ctl 2 E ] $3
Eb/_ A B C D |E| F G

E,. |# ¢ A B |at o* EI i
A |Db— | F G A B C 1
B/g# F# G A¥| B |CF ¥ E

@b/bb Gb Ak Bb| C Db oEb| F

Fluw |/ ot m#| B ¢ oF| E| c
Ghr, |60 A+ BE| Cb |6 | F

Cty |FE GF A¥| BF |CF DF kil

Cba b @b - pb B Eﬁ Db —Eb i‘i 1

Major)  Motes in boxes & BLACK keys!  Skapes
minor
chlat c# D"l ’ﬂ# b 24| l'r’# 61’, IG’*'A" |A# Bj' o 3#

CDEF | GAZB

 One canr a/wa/f Zhink of om /7 Zie ‘bavic
%o tes’ C,\?, fj: 7:,-6; Ajﬁ - dmodified 57_
Z4e A’e/‘.r/oec:'ﬁ'c r#i anct ’bl .




.SCdZe Slflaioe_s‘ -4’_ ,/l)é‘l]d]f

O'he Cam aZ:o visualize Zhe nodion o-F uncler =
sfaﬂno/nn? all .SCa.le.f /.S'ca[e .s'éa/pe.r Conse J{(hj o»/7
of 2he “seven basic note s (an o ke,s) as follows:

ch |Fle|a|s|clo|z|7|e]4a]s]e @IE|Fﬂso
Gle o 4] | |ele |
s4

Fl/d c| (=c ¥ |
Dl 2| |# & |
8%/ cl =] | | [® | i
Alfe o| |&l&] | |é -
E*lc 7| |&e]e] |2 h B
E/ct EE N
we SR
Blgt Bl &5 |
Db/pb ?ﬁﬁ-?}(‘.§;\b

7/t ol e | Ge| 3|| ¥ 7¢ | 2]

G/eb &2 132 [Edlo |2 |7 | T
C¥/a# Ze| 2| 7| 2H & | e

CHat NN G L

Here Zhe "sevem—mote A‘e7£oafro{ is shiftesl
[eawng moles moddifced by #' anod b’ i BLACK Loxes .




NM~<Mx x>0 Pzxz-wnC

. d1j26]202%

]

e o ol half:
V {Dhe-‘ i"'o‘h‘

mote to note
{n o Ct’qu:h ke7

% /%A
e L

7

78 7 | .
-;/// A

2

(A .
/ //;_. et
N

7' T CiYC[E’ o‘PSﬂiﬁ'

; SR o __/4;7:4__
7 7 2,
7 4'/4,_7. 7 'y a7 . Y. - %A., {/{7 . e
7 /ﬁ’ : % 4 S /o A ._,.,‘{/,//;‘f«,__'_ f«;/ e
- /// Y e ey Gt s
7 o 7

. _é; AL
?‘ = ////¢7/ rooA .“

____vu CJOW'VL
e @ ke s

_ used
k ’ég_ %
. =
127 ;/?/’/" %BLACK

A S

s 2 2R key

”a'm& 015&4;_0-5_56&/5 _gi»avzzéwj beve (C}’,,, C:n:fmqj_)

”awe O'F MINOR scale ‘_('{-arzlt,’h} bheve (Q,L’,,. a:#;'nvé'no-r,

‘Thz.s Vc'.ﬂca/c'zafioh Shows Zhat ///(97 Mmovemen

o~»,e-b7-o‘ne/ -FollbWi‘fl} Zhe eirele o-ﬁ!ﬂ: orp/erl "

s fAe Il.‘%bofée.ff Pof.h'A[e 'move‘me».{- -lfro'm /(e
Zo A’€7 M OhZY J_U:e .!_f_ez_-}’a;'r.r with Q@'
l"&lgl)‘lfjﬁz‘eo( quv o.F 'ho‘z‘es/ke7: Per%lz‘rﬁ;

miwmal c’nuhzi. ?or QXQ%‘FZGI /\’e modulation

-Fouow:wg f‘e c&‘rc/e O'F 5*".{' ovelev Teguire: one

!

z‘o o»/y clmu}f_ '!z;e {z.re o-F Alac/( ke7.f mluimall . T




OkEYS SCALES, C/IRCLES 1= j2/2/262%

O'ne can a'na17ze y 5¢tha£ure;l z'rn/>/¢ ec Scalers

a'hol C rcleS” e;/ é/,e clrcle 0735 .S' L(Jtn;-
Vcewfou—:i— 'F'rom o N Lt'naéorcc.f 728 fo//om nj mm/7.r¢r

conscolers half-tomne .rzle/a;r_ as basis for £»a/ex2nj
a_'ng;( mum—.éerth « Fur f/;er’ £Ae bw(ex a-ﬁa 'rooz“ho'/C
[s O) a'nc[ {'rnp_r'é') Ca[cala‘tlc'oh_r use ,/’hvop(u/a"z ar[#me/ic.,,
We do mot uie ,#‘ ov ’b’fno;‘az‘Zon/' £n.rz‘-eaall -Fov e;nf/e)
we w'rife +6- fo 're,ore.!cvaf 7:# and 6“’. 7.49 '»exz‘
.se?;ue-nce.r o-ﬁ motder ave aééaihec[ Wée'h .szLarz‘;»Jﬁ_
we £lz él,e rootd ’ho'zle C ("‘0) a—na/ e'no/p'n; wedbh z‘4e
nmote C Q-leer fmov‘mj up__ 1 -an-. mote £o note 67
comgtant mumber of half-Zene .r{e,o_{) called S

B s

L g= ,___,0--'1-* 2|3 (4 |5|6°|7 |8 |9 |10|11"|O (:“;,f::f
C|%|D [B|E|F |G [ |A %8B |C | sipi-ts)
o.p Q124 |68 10]0 o,
C Dle FG' GA’ A-B c Fouv cireles
0[316[9 0] Sequence Sor, mumber of
533‘ g‘u 3 }) 1 ZL j_[
C- !DE”'FG' A [C of mumbers alf-tone steps
of _]:_g_!-ﬁ—@Ohe e __'__._
, |[O]4 8]0 el % -S=!, s=5,
=4 — C maii 220222 |
. C|E 'G'A- C =>C,~%,E,EG—IA,B,C 6 s=7,s=11,
sy [Of5]I0[3 18116 nw[qfz]7 o] #2228
o [ClE e % S (2 [2 a2 o] cratzinatec
0160 MOVING FORWARD
$=6 -C- '-F&*' C MovinG _‘BAc.KWAR:D>m CIRCLE OF FIFTHS
L5 1017129 (4 [n|e|i"|g[3]10]5]0
(#') C|GID|A|E B |%e ..C_J.). “a|P|A8|F | C C,(;,.fD'A,EI.B,FfC#
o 8 I l'_ -0 SRR SRR S S SN S - —
$=8- p—
C G’A E |C a® p




® KEYS, SCALES, CIRCLES 12/)2]2024
.q [0]a]6 ]3]0
Sinel C -A- FG_ .'D—_E, C-
Q1086|420
$=10
-C-|As|Calfe|E-|D|C
s o-|iliolalsg| 7|65 43210
C |8 || A |% G Fo| FIE[P=|D [<2|C
O_:,_.
=~S=0" O; ——
(sz2)|C|C -

gmnes - -aa g
'

°Noz‘e. /'nszleaa/ o-{) u.m'ui /ooxz{zve c"nfejer values for S;”y;c'z%

O = Ky < ”l oOhe Cam a/!o use NE@AT/VE f.‘hi'ejef va!ueJ

4

Fov <, with ~ll=s=0 . These are

Con«e:[)ohp(;'hj /aon‘-
Ves : £ l. =22 10
Live and 'neja‘L[ZVe valtes for 52 sS=1=g8=-I js=28¢=-10;

S=3§S='7I— S= 435:-8}-s=5£5=-7/-s=695=-6j. s=725=-%.

1pS

5=8£$=-4/-5=q 5:-3/'_5':/09_5‘:-_2[.,S-‘:(,:g_g:—l, Thusja

Si)eci'/aa'c_/DoJ4'7’:'Ve S-vValue l'm_r the covreleon,;[;y,di"wejaz‘ZVQ

S-value of s=12 : S= g-12 ) where 56‘{0) I,,__’ 13,

—£><a‘m Ze.‘ USE'»: 5=—5 one obtains fée iv-f(ex/'nun.ée\/
Pie 9 /

Se?uemce O} ;‘5—1—10/-/.5; "201-2.5; ,,_}-—éo Zbat é.r_é_?r:i:

Va[eh'@ Zo O) -5 Wb;/_IZ/ 10 wmodd 12/ =15 moedd lz.,__"'-éow”( IZ.}

which éé‘ComeJ‘ 0, '712/?:/"; I,/ 6} I/ 913/ Io/ 5; O ™ wheieh is

z‘/ae ﬁ._e_?uemee one al:o obfaénr -{?av S = "5+ 12 = 7. /92 oZL/zey

WOYOISI ”movi'n} 'F'ro'm C /37 =& half-tene sfe/ar again andl

agailn Corres onds Zo @ aéwelen-é Yo Mmowvin fra‘», Cé "'7
7 P o7 7 sopad

7 Y
Eq[{)'ﬁohe :{efr 46;4?7-. o ol afabt . l)'AS a eon:e?uew ce)

one sSees z‘hzﬁ fééie7ueﬁc¢; -for s={ and s=-{ are O /!2__, O-
-Fov s= 11 andl c==1 are O, l/, /0,,,lo/v -for S= 54;:/!-‘—"70760;5;!?...‘0;

anol ﬁ:r 5:74116/.3’:’.5- arve 0,7 2!...[0.
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S=z]:

Ys; SC'ALISI CIRCLES
GC:'D ,®_ .DEf E F- FG: G_ ,,,,@Aﬂ..A* ,A.B B“C,

L

O« -j2(0)-—

O] <2< Bl 5CET<GaqL o< [1<12(0)

s=2{-0< -2< 4 < §< do< 12—
r-S =3 -O< -3 < f < g < —{2(0)—
rs=4 0% < -8< 12(0) -
$= 5 [12(0)>-5< 10> 358> 1<-6K 1> 4<-9>7<7>0012)
s=6 | ot 6% i2(0)-
§=7 0('2);_';]“‘;‘"_5': To-lradl> 6y (< §>3<10> 5< /20
- $=8|-1200)> 8> 4> —0(12)—
-—S="9|-12(0)> qQ>— — gy T3y 0G2)—
$=10 (200)> 10> 8>~ -€> 4> 2> 012) -
L aeh oo 9o 9374 e1-53 #23-5351+4-082)
-s=12/12(0)> e — - -Qfi2) -

s=0, 1121311-1-:
s=8 9 o, i 12 ¢

specific

ch ToMma z‘:'c

hol‘e Se-~
quence and
index Sequence

6¢‘>l, 6{4’
~(6 ,= 2«: e nus
6r< l) §>'

(o) .
011/7 L2 Tnovfh} down i occdave

s = 5, 7: f>)a’m( Q’:&‘mové;—,;, uf/a/ow» in octave
S= 6 cm17 (‘)or ou17 (>)$%°V"”;_f‘f ov cdewn in oe—fav&

(AZ) "omovemends” from mote 2o mote are restrieted Zo

on Zi, one octave as a ComSegucnce of mo odulo=12

0,12

4, 4., 12 half-tone steps ﬁab.c.)

G-n‘tl/;'mefc'c, a[/ow;»—,? o /7

S= 0 @ @] Tée /eff ﬁ;ure Sépw.\' fée ab-
—_, @@ 6060 s(H)e s o o @@ r .
2 @ @ i® @ d @ @ Sz.lrach '”QMAEY-of’éﬁ[f‘¥0he‘f/ep.f
3 |e @  _6 ® ®
LA\ ® (O ® pa 2ern defined é/ Zhe atbeove
_5'__ e) 8 » & o @@@ s o o o @ .=
£ |© . ® O] lic o f Zhe /3 (S= O..12) rndex
T @ ic@OG >+ + 0
8 e, ® (O] ® andd c'mlb/c'ea/ 2o e Segu evwces. T4e
0|6 @ 8 l® 8 F £ Zhe "4 Loc patdern
e L) - ® o ® lgur€ © e =perloclic palZérn
I @@“’ ‘I@' ol Ll B () (C] ] dical dc : % :;A yizowtal
|2(0)© I ~ /Sfmlﬂ:) yer ‘C‘;/ anOna an o rs
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TABLE OF THE 13 CIRCLES WITH RooT C

12/3 /2024

C"!Yo'n, c-i‘ic _S(a/e '/u ll.'
# #*
C,C,,D, DIE ..
Civele of 274
Ocz‘aver-‘ &

mIrer 3"‘{5
Octave =, 3‘(

ma for 3" s :
Ci"[e OFSLU_; é'rh"zw/{.-’

b b gb

Cl' };B/E/—A,-—D,...
QOctave=2 #ntones
Circle O'FJ*} I/-f;rwa-vd “,
ocs A5

’h:aj-av 3"“’5‘ 4
OCZZGVez &

Mmineor 3'"(_5

Cirele of e, {reverse)

n I
Chrowmatic scale down ¢

b
C B, B4 AAG..

-8§= 0" C 2 2. ) G) 2, 9 1 C
— e e S e - FNRL. @it
J{, 1C% D ::E.E;r-‘FG G”GA”_A“ A2 B C
/"2" C7 D7 Eq Ty Cay A €
28:=2 leads 3-|C 2 & A C
4o a mo('t‘: 2 L[' C E GA C
Subsed lofs=5)
COEFICIALY 5 |CAIF 4512 %% |8 £ |ATD |G C
»
) 6|C o C
e5:=3/ea ‘
fiave 7/C°C plagl3 rio ale 4lrc
Subset fofs=5): >
C, EL GE A C. 8 |C €A E C
engse e 4w om
¢ Sz leads
:Lz;e::feia,‘ 0’| C A.B S e rE T D C
and $=6& . _Ap. A G- F. F-T- 9. 7 €,
pes=e 1€ BAsA NG e F-ETED b~§
ned sabset
O'P:'-‘;a{to( IZ(O) C C
s=7.

Ok 234 56 7 8§ -9 1o -2 — -

—> mote (n)

= THIS TABLE OF NOTES == THE NoTES

OF THF

13 CIRCLES WITH RooT C = REPRESENTS ALl

NOTES IN A TWO=D|MENSIoNAL TABLE Tg,,

s= O... I.ZI ne=0..12. THE TARBLE ILLUSTRATES
AN AMAZINGE SYMMETRY DEFI/NED BY AnD

CHARACTERIZING THE CIRCLES :?

T-SL% = 7;‘2-51 12=n .s)% = 0..- '2 -

/

' = ) = C . = T B P A
(,Examfzés-' --T;,/ =. D_= 771,:: ..,‘- .T5',g,"-.,£-".7r7;9

)

TI'au s, Zhis :ffy;zzeon of_mgie:," Zhes 2able of

ha s PoINT

cZYCZEI'

fc z‘Ae

SYMMETRY wieth vespect

”'na Ze CehzeE'r i FG - z‘ée Z('n'fo'n«s {)Gv 'ruZ" C.
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The Zable o;e Zbe ]33 circles with roetd a =—
L{J“"? Shal[ /Eé{er;‘ fa t'hﬂlo.t‘alle MiINo R 4671 et

Camn 68 COﬂ-leruc{eo( ahalo;ou;/7:

S=0|a = ,fﬂ/g‘N B = 2. d
- =
l- aﬁ [ =l c(i d de e -Fg' ? ga, Q | Chromatic-up
2|a b d de -F . 4 a
3|« Cc de 'Fg« Q
b la K f @
. #
Sla d g o £ % de T fy broe a |60 0F 0
6 |a de Q
: ircle o 4
7(a € b ’F}‘ coé da de b f < 9 d-—a C‘_ ;ﬂwa‘f;{g o
8 |a f €y a
10| a g f de <y b a
” a ?q_ g’ f}— 'F\ e de ’d" Cd C b ab Q CArowazLic—o/owh
12(0)| a i a
Tsln [OF 12314516 |7 |89 |10}
: ——>note (n

=D Thes Zable alse exhibits _5/_""_”_'&‘{_’7_2’

7:5432 = 12=5, 12=n J §5n= o..12 .

=> T/n’s fable can be Con:{vac£84( ‘FOV 4"‘1 “roazt
Mo fe/ Fov all -yy.ajor and mirer /\’97{'__: ,.,)BL’EC}G":DI,_.;

ceer F) d, a, e, b}...

=

® T‘te c(,‘rcle o-f_sff',-a’na( Zhe mote~associa feg( c'no/zce_g/'mm,..
bers (4'71 proclulo =12 avithmetic) are esloen'a”] ¢'-m,o¢rz‘a~l‘-‘

" ) i
c le |o Movin om
ClG 1D AlZ B 7| % | % |C | Heving frem
< Thal = fo
o|7|2lals|ule|r[a]3io]s |o| B lod il

=i




OKEYSJ SCALES, CIRCLES —6- 12/5/2624

1 ¢s ?o.r.n‘é/e Zo ”avm17ze arcl understand ! Zhe re-
/a‘ft'on.(/u‘lo éez‘weec, fée C;"rc/e 076 53'4.5' Q‘ho[ .S'Ca/e_r

éy Cah.r:?a(erc'hj Zle 'hoz‘e-a.r.rz;wea( indices from
Zhe table on the previsus Pege (Lodtom Zable) and
mote-assigned inolices follow;h? fhe scale —implied
ordev of wites — L{Jc'h; moddulo =12 aritbmetiec.

In the folowing, we wuse the fillowing indesing [rum -
beving of Zhe modes of Zhe chromatic sole on € 7
C=002) S=1,9=2 % =3, F=4,7=5,7%=6 67 =8 A= 9, 5=/
B=11, C=12(0), We can Zhus use Zhese mumbecs to list

z‘/ze fhozleJ o—f ’él;e_.SCaZe.I o-F QZ( %qjov j(e7;/ {:vexa-»-/b(e.'
The left Zable shous

Clo 2 45 79 1 o] C=8¥

Gl7-9 i 0 2 4 - 7 Zhe scale ivndices Lo
D2 4-¢-7-9 -1 -2 all 12 majar scales.
Ale 1 2 4 ¢ 5= ¢ Analogously | one can

El4-6 9 9 0 1 3 4 _E=Fb. Con stvuct Zhe Zable for
Blu 13-4 € g 10 I |B=ct X [2 mainor scales:
w6 8 10 1 35 € |Fe |oliETineia

S e I A NN A A o

Al 100 - ss T glemw [LA0I2 0L,

5|35 7 § 100 2 3 |prpe [aEBTESVHLS

rgl1o 0 -2- 3 -5~ 7 9 0| M=Bb | EA0 7305003

Fl5 7 -9-jolo2 4 5| FE | L2855 5as

+

RN NN S A
Based on Zhese imdices and index £ables, one car con-
chvact o dable that micely caplures dhe welotion chip detueer
£he civele of 5% and Zhe modes of all 12 Keys , see next

? a j e. @& papersnake.com



e /(ey_.;l Sca /e:/ Civcles

-7 -

12/5/2624

[n z‘ke -Follow;»,j Zable we /)/ace a maré i a sloecifc'c

PZace wbe‘h 2‘.‘48 a.r.roc«.‘ai‘ea( ’hoz‘e ée/‘bhjr Zzo z‘/u?

SCQZe o-;E z{l;e /(67 éetn; coh.ra‘g/erep/. Tée crder o-f
fj?? Yows fo//ow.( zlée C‘z’)’c/e-o{)— Efbx*c'mf/feG/ ovo{e'r o’(e
A’ey_r/— fhe order /t'ha/[ce.r of Zbe colunwns are defined

| @® =nete with
‘ BLAcK ke

The Zable
fer the 12
Wi nov Scales
(c'ho(ica{ea[
by a,e b)
lza_r fée ;
Sawme

.Séyu cfu'r e.

47 he mote imdicec of Zhe eircle-of-5T% motes:
a e b.. — ceeqg
C G DAEILEB % S % %% "F :C
O 7-2-9 4% 41 6 ( 8§ 3 10510
a B%=C- C
e -G~
b --D-
_A_.
-F=Fb- F
B=c- B
b T
ctpb Cp
Ghab Gy
pHgb— Pp| 0-
- A¥_Bb— A3 .
H-F F |-
5 BeC C

T‘u’f z’aé/e ?erﬁEC{// S}vaf z‘A‘e_fer:o o(c'c/clclo'c
nadure o-f’ Z2be motes é@/b'h;ih} Zo Zbe scales
o f Zhe 12 ke/_f — whemn u:iu} Zhe cirele of Tl

Qs basis {’oy ”ova/erb.?_._” F«vz‘éer/ 2t e Vt'-fc‘é/e

cltajo»na/ ”éq'ha/ _gz’wwfure,/ of Zbhe Zable Shows

D £ A

£l)q£m_}no Vi‘)qj 7[)7‘03" CZ(O @/ fvom @éo @, ﬁon

Uhy, Papersnake.com

efc. és "oft‘c?fmq{"—.since .-.m/, one mote chamjg,_c each time,

2



‘Key_{} ScaZesl C[rcle_;' 8, /.2/6/_2016"

A main g_oal ‘}{‘G'r Q’nal\’zih} Zhe relationships bedween

1{_'@)/.5 Q‘no/ J’cQ!@_r s a //._S'z'?nf /e L{?‘?(,/c’rjiaha["hj 1 o7£
2149 'nufméerx a-»/ A€750ar/ /aca/:'db.r 07[J Llée ‘BZA[T

_/_{_97_: zzo be /p/ayeo/- /4 Con.éivvazlorc'cx "éa,re/ Ve'ew/oo[hz/

conbined with a modulo-2 arithmetic couled be
helpful for this purpore. The £able on p. € (12/5)2024)
can be used fo define Hle cmplicd patlers o f white
amd black /fe;i Zo be wused for /3147517 (°=w£:z‘e10=é/ack):

NOTE | WHITE(Q):0,2,4,57,% 11 ],

1ot g ged 4o st gt 70| BLACK(®)T 1, 3,680 %2
C|O 2=4 5 7 9 o o o o 0 o 0|0
G-\-7-9--1—0 24 4 |©° o o oo o |efl
D24 679 W1 |c o |e o= o o |e||2
AlG 1 1-2 4 6-§|o o |ef @ o |e |3
El4 -6 & 9 It -3-10 |® @ o o (@ |4

3|0 13 4 6 8 wo]ole ol o[o e s|s
Fele § to-y 13 5| @ e o e o o |5
ol 1t -3 5 €8 |Io olle o 0 |e o e o |4
Syl 810 0—1-3-5-7 |[o_of oo oo o |4
2. |-3- 5 7% lo- 00 2 ||| o0 o |e @ o o-|3
~ -Agljp-0 -2 3 5 7-9|® o o || o o o2
(¢} F | 5 7 -9 10 0- 2 4 [0 o~ o [®]| 0 o o]
7(3”')(_: 0-2-4% -5 7 9 lllo oo o o o° |0

The w;?/n.‘ part of Zhis Zable cdendifies Zhe black keys
Zo be plaged for #he 12 magor keys (and he (2 parallel
Mmooy key_.r_! | Cou:;a/erzu; fhe Zobal of 24 major and
(pavallel) mminer keys, 2 keys (Candl @) do not use black keys;
4 /fey.: wuse 1, 9‘/{97: use 21 9"/{975 use 3/ lf-k:.-].r use 4‘43;::7:{
Ske\/; use 5 black keys.
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‘Ke\/i} .Scalesl Civeles
/VOZLQS. M&’hy oféer Cohce/ozz_r awp/ o/,/oroacée.r Cair 59 conse ~
a/erea/ fo Sfcw(7 a’h/ cm«;az/ ze A’ey-i/ _rca(e:: c[rclex a‘r)p{
Zlée "reza ‘Lliohréz,o Zo ”71795'7:2»:;-;«[ aw/ﬁlfﬁ[ ’Hf/e.r”-ﬁ;y

‘7176%01’[2;04? Zbe .rfec,_'_["-c Wéifle P blac ke &750(47«/ kef-f
zfo ée used -([)o-« 102675»2 g .4 few 70{611{4'4( V:'EW/ooc'thf arve

SUmmm avized next.
@ 7The octave C—C concicts of a S-mote and 7-note
Uik C-%-D-%-F and F-6-G-5a-A-“8 -8B
| 5] % |3 éf_’l E;j ] The dwe blocks
-Elc |D|E|EF || A[E
T O(s) 200 4(_6)_ _ [oF f;j,.,e. Fach

are Shown in Zhe

.0 2 4
Lioch ucesr ¢t4s owm “Joeal ivodexin j” O—-4 avd 0—{ Te-

,5/D€c1‘£|/e/7. TA(AJ, V[ewinoa:l 2_146 A/oc/(! t’hq/eﬁd’h'o{th'tl[7/ /éc.-
‘f.:r_r{ s 0/67[)514?6/ L; %0&/(4/0-5_ and z(lze Second 67 mo dulo=7

art'tt/l% 8{[( T WAE‘VJ C?v/or’éih; G Pe’r‘:o(//;c VC.GWfo‘.HTL_ Wéew
fl»c A/ocA’-f/ er %Ok{h[°'/2 céqrﬁ‘_ ZLEV ’I’C‘Jul‘t‘!} as

_joéh(:h ¢'hj_
2

ex pected Ao Zhe octave. |s 2his /;e//ofal or memovizing patterns §
o _Qlije 4 (12[3/2024), we show 2hat one obtaini Zhe circle
of 57h -For s=7 (forward) aned s=5 [éc.clru/aro(), This fact
nstd be velated 2o the twe blocks described above .
© The keys with O (1;2:3:4;5) BLACK keyboard keys are
Cand a (G, Feandd; D8, band 3; A% % omd c ;
E,CA dand £7 B,%, % %, “e ).
® The /(97 board has 2 ":71»«'31%7 exes’s Zhe /(erﬁ.:_;D
amd the key for On (see above figure). Is dhichelpfal formemnrining?
OM/.AT//VG‘—/ TRANSPOSING, SCALING, REFLECTING ave drans-

ovfma'éfoh-f o{en‘}ia[( a licaéle Zlo 'm:z‘e.f .S'(:a/e-r C‘ara/.f /( S
P 7_[/’ / ] 4 q_l

ﬁgyé oavel /(37_{, note indlicesr etc. = Ex.: SCALE (__C',G,_?,Ag...):?vjz_}_j' -
R eircle of 5ths > Civele o £9%s o Alse: 'i‘(?qé.f "-;b- Forweavd &> backward. f/é‘lpful?




® Ke‘]:i) Sc.:)es} Civeles

12/ 7/2024

@ One cam use zéée_ravf.‘ﬁo-n of 2he octave C—C into
a S-mote block C-2-D-%-F ano 7-mnote block

F‘FG'@'GA"A‘A~B"$ Zo cle.rcrc'éc z.‘ée .S‘e?ae‘hfiazj

0%9-57—ohe (ntrodaction of #' anol b’ holeg wmm
aned thus fthe Seguences of introduced black ké’/éoar'(

_k__ey_.c_- when usin

Zhe circle o-ﬁ;ﬂ.r Zo odefine Fhe

orcler o1E intvoduction (5: 7’z£°¥war¢(, S:Séac/tk/ord).
, [ '

i
2—

o ) 3 % o ' 2 3_7 l+ 5_
EAM B I | 6 T-)
O12)| ¢ o, 102 8 W | % | l6al9 |As | 7
={ N - 4 1 ) 3 5;
B*C |2 | |E=FP #-F |G |A 3:=C
1
! € symmetry “uxes’ of . —> |
’ 2he individual Zwe o
D o te-blocks ancl the _é_
. entive octave

"modulo=§ mote t'ho/eX"hjj'

From a GEOMETRICAL
ke-, boarc[ ‘V_"_e;wpoih{J
Zhe keysw:!}. RED
indices 7,9, 12 ()
Xaopped Zo
ke7 s with GREEN

noicesr 3. 5,8 via
_’T_gflecﬂ'oh 6’ D .

=2

= o o[u[o’? note Jhc/exih}

From a GEOMETRICAL key-

re

beard vié’wl:o;ng_‘, Zhe keys
with indices§, 8, 10,1l are
mapped Zo the ke7: w i t4
GREEN imolices 2,4 6 ,1Via
veflection of Zhe RED-index
E}; {I 8, IO' iU —67.0:”“,: “ G"A N

ntp—

5{ Lo tZe

6 €— local num-

be ring © £2
Oc;ave £/oc/f$

The mde//(e7
humbering ix

RED ¢s gAa:e-(
on Zhe circle -~
of=5th ovoler:
C,pr AI Ec Bl
Fs,, éa % 4B,
Ef’"-.:F, Bkzc
T/ze ﬁuméen’» .
3 GREEN és
baced oy the order
C/ Fj. AE/ D}__.l GAI
p, %6, C4=B Fo:E,
BU=4 Te 2 A% G

P> Circle of Sths
_‘Fcrwaré,ﬁa ehward

2 REDJGREEN nos.

=S ONE CAN UNDERSTAND AND MEMORIZE THE /NTRodDucrion oF
B AND b e AND THUS OF BLACK KEYS == BY APPLYINE @’

#
b,

AND b IN ALTERNATING FASHIoN To THE T~ AND §-NoTE Blocks:
Fe cy G - DPg Ag ! f#- 2% /Vot‘e The
L T IT I | | ' IOL_LJ_J' 8 l._l_l_° B I

- = : = . Tminor k67
— AR - DE - G;A T [ (& T T b I Fb —-—1-7;;
Lot Pl bt L L) P Ll [ el sestectiers

i N — : ”, I 4
’01’2‘{97’ ,,of,’,c"nzf'ro,a[k,c 7,‘[0;, Qﬁ._?’lex é_(#' a,na( lb"‘ __ are a#?roo/uﬂ‘,

”/'hiva a[ucéhj ‘#’.s ((b'x) cntroducer BLACK KEYS -th 71‘71,7! Lo left

(le {¢ to vigh f,‘ wvelative Zo Zhe 7= and S=note blocks.
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® Ke ._5/ Scales, €Circles /_2/8/.20‘294

/
”763 MG n anZ” Wée'h a"né\[72¢'h7 1(875 a'hp( f‘ée £z ~
J

e

}(70 o/uczléo». O'F I#, Oho/(b)’hoféh( Py zlée u"ho{er_gzlq;, —
clinj o»)p Zhe L’w,oliegfl 're.ru/z‘zh;_?atl{wh.r and se~—

__?ue-nce_; o-F /(e\,.r oh zlée l{e7éoqra( - Zhe ///oéi.n‘ca[

_geo‘me{r;,_.” /0/6’42[ ; °re Ccan Zc/f*hz‘;f] a minimal
Muwéer a-ﬁ /’70%{5"“1 Q'ho( J‘e;uelvcc.f z(o ée %eworé?ed,

A?ai'rz} we comsider £he Seguences oF (#"- and ‘b~

"Holle t:‘hztro a(uci‘io;,.f ‘7 fée ke7 J'e?k rwmecer GG‘.D'A".F’.P‘F!!C#
an ol C-F-Bb- E‘—Ab-ﬁb— GL—CL, These ave the /Ja*{'er'n.! :
" The left

—}———J \r : > =) Fi uvesr Y=
o5 o 2 4 .
T T f‘re..r(nzlllée

Dg _ L N T S e T Ag_ 3"‘_ cntvoductions
cfe [#l‘ am/ré,'

=X 7 2

< l/ notes via ﬂfp

< c/e.r czéovc

NI - R Ga_ . Ag __ the S-and T
E T G
At (,1')_ b T T T — A _213 ks
'D-axis \Gonnie ZC2 . Key <

Tl?é (#, cycl?.r I‘mve Cown'ZEr—clockwife on'e-n‘[‘dilion)

Siarz"iu? with a le-ﬁf‘z‘o-vigh% /fezéoaro{ Movement .,

The b c7¢/e: have clockwise oriemtatiom,
Sfarfin; with a vight-fo- lef? Ae7éomz movemen 2.
D The Zwo rele vant_seguemcers Zo memorize are
FouCym G DAy F#(r) - BR(C) for fhe introductions ot #'s and
Ag DG -G -Ta - CE(B)-Fb(E) for 2he Thtroductions of Y.
T The sevenm tnolices used for both seguences are identical:
I 01,23, 45 6. One can view z‘lze_(élcrde: as Zhée vesult of

I/‘reflec'fin;_z‘ée H' eyeles aga.a-'n.rzl Zhe D= and GA-axzs.”Téaslonc
Thus, ome only needs 2o memorize Zhe #'or b’ eyeles.




hatf-~
Z‘O"’e

® Key:s__l SCalgg-)_C;hc/e: -12- ,2//0/2.0‘24L

A circlay visyalization of 12 halftones [noter de-
fining fhe movement from C (o) £, C12] &,
”c'hcremeuizn;” 57 either 12 halfone .rz’e/:r (chro-
matie scale) or by 12 ctepe imvolring 7 halftone
":"j_;:,,/,___;” ot each step (civele of §%s) makes it
/f.:o.u;l/e Zo Czéa-r[/ see SYMMETRIES . Tée;“l

4

st zlAerefore ée 2‘0 ’Yelafe these visidle feo—

fmez‘chaZ _f;u'mez,rée.r” Z’o Zhbe }947!5&'4( /t‘»ear
!a;ph{' o_'[’ £A€£€ Jdﬂrt/ a‘hal Z‘ai{_.r_e {Ae»:_for 'h:e'mavlzaz‘:on_
& —note block

The left figure
Tepresen s the
[c’heav /(ezéoa'n(

s il E- octave C-C in
{ o
Q cc'reu/ar
' ha Z‘F-
WHITE ke7s fone _437_0_3_1‘, I{
wedh BLACK
“veflection . uses the

.-._....._____.__.

line”

12 halftone steps
Zo wmove foumCtol.
WHiITE lfe7: ave
viswalized by ‘O’
ancl BLACH keys
b/ ‘@’ The {igare

N Ee——Teflection axis D'GA

—

Slzow.r zlltal' f/te

7-' 'JzoZ‘e élo £k
WHtTE-BLACK l(e7

Sequemces exhibil symmetry velotive Zo dhe “veflection axis"
D= , with D being the ‘center hey" of the S-vote block
an ol Ca being Zhe “conter key” of the T-note block. HOW CAN
ONE USE THIS VISUALIZATION TO MEMORIZE PATTERNS 2
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._K_E_’Y_S_) Scales‘ Civcles 12/10/2024
—T 7 WHITE keys

The left figue
_ G. _ - » A_ i SAow.r z‘lve cirele
of 5%s, The

ol S I&cale.r w;'//u roof

# PR [P <y Y g
(B : s'hofe block (Fb) no des Aavéhya'n
’” otk L l’eﬂg( /{87 “
F_ Spereper 7 4 Qsio ciaded WHITE
N T~note block half |~Zones: cnede bloc an
—(}f) - Jadagdley f’f’ :'_3-”5 | Comelhey” ’B(‘E}i _/_fg/.” are mex?

fo each other
(élo‘_? e z‘er)/— fée

”-re-f’le:!tnn

- ey n e -

L “scales with voot

modes l‘)av:nj an

asSo cie{e/ 3LACK

e e

A : e % / 2
C— Teflection axis 97_ ave alse mex
D-%

£o 9444 ottzer(éol‘{on
5 BLACK keys S netesL25 % 507),

This viswualization alse shows SVNMET@Y/ relative 2o
the ~veflection axis D-%% . As befove, a mode with an
asseciated WHITE key (BLACK key) is veflecteol #o o mode
that also has an asrociated WHITEAe7 (BLACK key).

HOW CAN ONE USE THIS VISUALIZAT /0N WITH ITS

”SYNNETRY AND S7TRucrure” 70 UNDERSTAND AND

MORE FASILY MEMORIZE ”GEOﬁgrpyj SHAPES AND

PATTERNS' OF SCALES, CHoRDS E7C. ON THE

LINVEAR KEZYBoARD 2

O'ne can ana /7ze A’e)';r/ .S‘ca/e_r mm/ ¢‘7c/c'c /Ze/mvior a'na/jeomez/vy:

l__u.rénj 1;,«4,7 ozZZer ala/_noac/;e_r —e.j./ clezlef"h?[ht'h} fé.c_”eam/)@_-

j’ne‘h{m} 'rza{ave ”o-ﬁ Fq:—r_r a—F Scales (one /mvrlq} (#.é Oon e__/7aw'h; (b,_r) or
ZIA e _”.O/olpo.f;tle a/Zr eczl;,.,,s = o‘)e ;#‘,a’ha/ (b’ ¢'7,ZLYO o(ucz‘;o;,; (/ef}-z!o_*;}éf’

nialtotatolL A V.
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OKeX_{l Scale;, Circ/e_r
[n Zhe 7‘90 Zlowi‘hj’ _éf)r_f, sc«fe.r} ke]_:—‘,beca'ﬂ'c Flr cwcl %‘j end
fie avder/a/irezzléou of H'ond b irndvoductions are re-

viewed Wl‘lé"h u::n? fée ¢:¢".V¢:Ze'o)£'.5-z‘4 PYO;"EIJ;GH

ovder. ﬁYfLEY, OMne cahr View !/Decf-/)"c A’e,: anof sealers

[ a’ho/ z‘éeir CoYYe.I/ooMa[ihi /(974' Q2 zL/n‘e /('E/éom—a(- as

ée[wj lcam;‘/emeuz"a?: Zlo eac4 oz‘éer. Ajaé'n/ z[Ae joa(
OF Such QWQZ7IEI ool chavacterizations 078 éelv_r and

am ¥/
Sca)@o[ &5 2[49 dfveZoP'ynehLl 0; /-St'w/o!e Yu/EJ”one ca

€a .fe'/7 ’nve'mor;ze_-faov f/ay.:»}_.
B ON THE PHYSIcAL KEYBOARD | THE §-WorE

AND 7- NoTE BlLocKkS — C,,2,%,E AND F ¢, 6,

GA: A A8, B8 — ARE NEXT To FACH oTHER, ARRANGED
IN A"LINEAR FASHion ! ALTERNATIVELY —

AT LEAST CONCEPTUALLY = ONE CAN ARRANGE

TUE Two BlrockS "oN ToP EAcH oTHER": 7HE 5-WITE
Rlock CAN BE PLACFD DIRECTLY UNDER THET-NeTE
BLOCK = OR VICE VERSA == ANALoGousiy 7o PlAcineG

SEVERAL OREAN MANUALS ON Top oF EACH OTHER,
TUlS ConcEPT 1S FXTREMELY HELPFUL FoR AN

e FEECTIVE VISUALI ZATIoN AND UNDERSTANDING”
OF THE RELATIONSHIPS BET WEEN_KEYS SCALES CIRCLES

AND THE PHYSICAL KEYS on THE KEYBoARD, SPE-
C/F‘I(ALLY/ THIS CONCEPT GEREATLY S//MPLIFIES THE

STUDY 6F THESE CHARACTERISTIc S22 ORDER OF /N~
TRoDuUCTIoN oF WLAND bs AND [MPLIED DIRECTIon JORIEN-
TATIoN OF PHVSICAL KEY SEQRUENCES ; YCOMPLEMENTARY
NATURE " 0F CEPTAIN SCALES AND IMPLIED “PHYSICAL KEY

GEOMETRY " VIEWING CERTAIN “PHYSICAL KEY GEOMETRIES!
AS RESULT OF REFLECTION AGAINST 7HE AXIS D=-FA.




_15-
.Kex_é/ Scale;} Cerecles I.?//l/zoz#

e AL;{», act 'refre.re'nf'aft'on ¢

i
G ~
|
);>-o
|
|
|

5-110 e ) l_ 3 ? R -
block v = O 2| 9 Pz | 4

i - N |

Tée _'E'yuve: above <show Zbe co,,cefg 0—725 z.%ejalz‘ewnaézre
Aloc/{ arraw;e’meui‘ Le-[’z‘ VL_rua '.zatlaov. o-F P/77_r454[ /(97

quouzl We flp ﬂofe nanes aup( fw-\'-f cble pna/ex bé_/nufmlennj

le Move aé-ffYﬁcf visualization o-,c lqyou{' emf,/m.r‘:z‘hj
546’ 2.2.1222/ /‘: [-fztohe JM‘hv/: Se7vt6hce of C'ma o .
lee 297{’2! fja-re 're'ore.seutl.r
fée CcYC/e"o]f‘ 52'”' ovc/er o-ﬁ
nodes (C-G=.¢-5=..-F-C),

shown by Zhe Ted polygon
widd divected edyes. Téif_‘i_’.
sitions (®) for modes £ECE

| D, A E B Tmove from lefd e

— Cz-r cle of 5'1‘4: i _{z_'{-'; the same holds fox & e 5: ‘,:4 z% B,

L ___)th Le ? The left figure Visualizes Zhe
/1Y 3I1@3 y=¢ ovcler of intvodection of Hs
[ ? T _\ (@) arod BE(O), a5 cmplicd by
T A T A Zhe key seguences C-G-D-A-E

ANy T4
2 ?} 1,. ?2 | C-F—_Z’A-Z“‘—Al’/ rer/;»ec{ﬂ’e{}‘

C The associated “divections”are
left-to-Tight (LDR)and right-to-left (L<R),

Quwﬂ_adzs—u ANl pr)af'l.‘P?‘h.f E A
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@ Ke)lél Scalésl Cc'rc[e.s'
TAu_f, the most i».,voria-n f_fa-czl: abowd Zhis visualization
ere ? _(_c:_) The L= R cntdvooduction of (#.’r (a'na/ Zhe

covresp ana/;».;, 757:(::;7#@7} s ”co"mf/ehen!eo(“é/__
the LR introduction of b's (anol the covvospondling
physical keys). () The physical ke Pat‘{erns/.s‘éq/wf
-‘re.ruZAm? after the imdroduction of 1 (23,45)
H#' oand 1(23,4,5) b’ respecdively, ave axis-symmetrie
relative Zo Z4e J)—C”A axis. THESE FACTS ARE
VERY HELPFUL FoR MEMoRIZ/NG SCALE PROPERTIES
gﬁ THE PHYSICAL KEYRB0ARD,
First, we consider Zhe ”/(87__7‘::2‘2‘9)’11:” Zhat vesuld
From Zhe introduction of I'B and 1’6"+ 2 ¥s and 25,
B3Phand 3Ye; 4 Hs and 405 ancd 5 Hs anod 8. /o
other wovels, we ave inderested in Lhe sequence of patlerns
resuliing frew Zhe circle-ofs 5 heys G>DHASE=B

a'no( - > $L~>f >A .DL The /04212‘9”1! are -"/4""*'67—!""“

QX[S'lﬂ"@A T/zeb?z_f’z‘ ﬁ;q*e Visualizes
' I o 5£h3rd’°:,¢5“.°/5£ I Zhe j;wwezlr/m//é/mé—

‘A’eLPaZl‘Llevn:” -1 éet'h; r/o,mez(n‘c

we th 're.rfect‘ 2o the _D"&}-\ axis
and S’Va/w'n; f‘rom Ze{’{z‘o
Ti;Ai (L.>?) Qho[ f)'ro‘hn v?é%

L#_'_,A- > p Zo /9-/-01_1 (L"?} when intro-
L < R

F, _Fe G SA_A A3 |8
@O Lt @O gnl
- J

t

P
C %9 D % F

Tota & ] . £o a/ucmj -'#.s and 55 respects Ve/7
!_._|< ,.l 5 3.03 S.IO’ ‘ The lefi )Pf—;ure Cﬂpzzurer Zbe

by F % G G'A A AB__,.‘B_,; s,mwefr ¢ A’P)' boarel, P———“{{e 2
~__“_60-7 2.04 2 70'6 4
"‘"‘I -For z‘};e indro d’uCiLcﬂ"‘f O‘F 7#

C Cm D 2 £ ("' o, A,g 1'# F, B#=C) ard

Svmmetric key patterns. 2% s (A__g Dz- GA <, %z Cb=B,FP=E) .



Le-pv ME=DOWK < A>AZTHIMTIVZION

[Eb: $#’ 2. F-G-GA3-C-D
Fé-E | E- FG-’?"G'A: "AZ':‘B‘ - D¢
F|F G AR CD-F

bkl % F % % fs C
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® Keys, Scales, Circles [2/1212024

SECon a/, we Coov.rg'a/e-y fé.e Cohce/:ZL O'F ”Co»r/o/e»,e—.,z(‘arf_
/N ORDER 70
DETERMINE POTENTIALLY MEANINGCFUL AnD HELP-

7

_127_5_} .ScaZQ_r and /(e7éoaro[?QZL£'€Tu5_

FurL “comPLEMENT ARY PATTERNSY |T SEEMS REA-

SoNABLE To CoNSiDER THE “BriAvior oF Al

PosSciBLE PAIR_S'I” E. 6., PAIRS oF KEYS OR SCALES,

AZOZ'M} z‘le oéfoeczlz'l/e cs Z[Ze (:c/ehzl[fc'ca com 078/:4'/fe=nu

u.re-/’ul 'l£°v %e'movb’zéu; aho/f1¢i/6"h R /z‘z: wet obvicus

Low Zo d’efc'he Zwo //Comp/euar-nilmy /fey_;f_ll or Zwo {Qlloc;aZZead

//CDM/D/P%fh214'J /(é/_é—om-p[ /mf'zzn—n_r” (o-,(’ Zhe associa zle/.:ca/e(},
Ior exaw/;/e/ Or& <can Con;,‘/e, zer 71102119: °7E a s ec,'f""c_

./_@7 ZJ’caZe s a .Sué.rt{ o-ﬁ fAc ,.2 'nozle,r o1€ zlée céro?—»aft'c J(a/fj
Zq:u.rl One cmgu&'ea /(ey/fca/e WA.TZA wc{e.r zléall t'hC/“‘:/C '/4: 5

,Iq’h“ff;h? Yo z’e.r”‘-wiz% re.r/ue¢{ z/o zléc ’,coh.P/cz"c IZ"nozle cﬁro'

matic mote set ' == a CO%plemeu{Q?_j(_ey/SCa/e . 2o, BLAK

- ke
5

Clcozreas

D|D E-Fe G—A B D

.._C:D . D’E Fv

T 1 Y

Cop_ Do _. E,._ . G.__ A ? | 5
€op—P—-'—Tg - Ca—"B -
C .D E F Gv A M’g;persna[(e.c‘ Lo o

T Z (‘Yna.- r) § Z 5.
welv e j" ).—CQ_E- Sc“ze keykonfoifa'{fev‘n:.
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OKex___s__, Scale.s, Cirecles

THE BofTTOM-RICHT FIGURE oN THE PREVIous PAGE
1S AN ABSTRACT VISUALI ZATIoN OF THE KEYBOARD
PATTERNS OF THE 12 (24!) SCALES O0F /NTEREST7,
PAIRS oF NEIGHBOR PATTERNS (IN TWo CoNSEcUTIVE
RowS) BELONG To Two COMPLEMENTARY KEY[ScALE
PAIRS (J%Tran [EF‘T) THE WEYBoARD PATTERNS
Musr Be “7RawvsiprED Y InTo " PATTERN SEQueENcE
RULES"” THAT cAN BE MEMoRIZED FoR _PLAYING.

’MS?.LGQa( o][) u.r:-n? L//)e A’;—,/Jcale oveler r:‘no/ucecl 47 z-‘ée

chromatic .rcale, owe can alto use zll;e'CA"rc/e-o-ge'gféora/ev

ZIO O/e{’éwe Com?le‘hen{'dy, ke75/3<q/e‘.r. For exan,]:/e} on e
can Con.!‘:v{e/ ?m'r.r o-,? k€7.r anel z[éec'r wwméer.r o‘)fa-r.loc:a'/n.’é(

’#5 and 19.: written as fuf[eJ (/V‘# /Vé) in a Zable :

£ 1610 LA Le |8 ot fpee| T Bere
OC 90| 1,0120 3,0 |%0|50[60 |70 lisded i zlée_i—
“F oo | |20 |30 |41 |50 (6,0 / lumoms amel have
Tgtlo2| 1222 |32 42|52 / between Oand 7
E* (0,3 1,3 £_§_ 3,3 |43 /” W, with bebueer
o | 20|30 jen O
Dt los| 15|25 7 |85 BLACK hreys (i
cro:e el TS | dicated by the
5 Ct|o7 Lower ~left incex) -

The (_é, ke7_f ereé

/c)’Z‘?c‘/ ch 2446 rTowS 4‘»4/ Aqye Ae{pyee'n (&) 4%6/7 ..f/ w[fj _éez‘weeh
O ancl 5 jmplied BlLACK /te/-:.r (Qower-letd incdex). The Zable's

c(:a?onaz S/Jow.Lz(uf/e.r -Fov whick /Vf /Vb let’:e were a/ve::d,

viewed as be ?un? g Zo co w/a/emewfar;v /fcy__"" since Zhety asso-

ciated M’ ke760ara[ ?“'H'e”"f are d-xb.s"symmne'}nc relafive
Zo Zhe D— G’A axis. DO TUPLFS REPRESENT COMPZEMEWTA?Y 'PATTEPN.S‘Z
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e A MORE GENERAL WAY 7o ViEwW P COMPLEMENTARY " ==

I.E,, NOT oNLY CONSI1DERING KEYS wiTH AXIS-
~-SYMMETRIC KEYROARD PATTERNS — IS BASED2 oV
KEYSPAIRS)T HAT SATISEY THE CondITIon N+ Vb=
Const . Fov example, Zhe key Zuples sa‘z‘c:-,f7«:n;/ NE+Nb=5
ave underlived im Zhe #able sn £he previons page. Sex

key_;am'v: .s'atzz.rfz_ Zléc'_s' Co%o/.’/"o;,j WA.‘?re 2heir com binmed

7__1011«2 ’hu%éer o-,ﬁ r#’_r Q’ha( Ié’-f (5-) 4’7»/:/[8: c“../:/en.en-

far7 .BLAC/( /(97 /(e7éomra(/patl{ern.r zféa'{' ihYo[Ve ﬂlzs

BlAck ke7__£. The Sloecé-ft’c _i(_eLfm‘Y.r (:2:8: (‘B.C), (£;¢)/
(A2) (332), (4%, (c2)

‘ Iwovm i T/?e Ze-{eé -ﬁi;uvc _s'l;ow.rl ‘y & Com~

FG'_ _G'A AB L(:"hea( "h»ah'ne*’ Zlée "YeJhl‘LLZh;/

Ol':’iy Ol Oc¢ l

six BLACK /(87 Combinadions
| I.|°‘.VI.°“ I Zhatd all ivvilve all black /{c7r-'
| C‘D —PE | (I )I )H)II‘)) (I ;IEJIL:))

(.:C AT It l ',:z)) (I ,_T[) ;)‘-(. "-‘-;) ) (I),: ,iz,&;-);v)) (E ,"")""")""JL) .
Ahalo?our[] one _c—';—w also use LLAE /(87 Cohp{c'{iohf

NTH: +”A = const ) with const = l/ 2/3, ‘f‘} -Faﬁ‘e o ther
szP?e_r in Lhe Zable Zhat ¢’w/>[7 the use of on /7 « sub—
set _of Zhe five black keys when combining Fhe H#s

and ‘b’ o_-,f a /(e7 paiv. jim:lavl7l owe can alsyo con ~
F S:.’der ile Con o{g‘?‘iou: /V#“' NA = CohJ*f) m‘#, Comst= §7_

I these cases, coviain BLACK keys are “wieod Fwice”—

]

Since w:f!»_e;,_ aé';_'f}:-;.:;l_ée;(i_}é%‘:é; 24 /fié?:é“;# _aiie-/:};qéu?:.:
e Yet another /)o.l‘.h.'é"/c"l"z_ 2o cdefine ”Co‘ho/: lemen fm—7 _/_f_ey_{/
Schles can use 2he number of cdentical or diffevent

keyboavd keys of pacrs of keys as basis (o(e‘?vee of

etatlavidu Fdisit milari ty ).




-aﬂ C*.' ] L) ® o o C#
| P ey
R L
C# E I s s e o E
.F# A I ., I () I A
b |D Feestteee D
e |G |eesfteoeel-G
3 [# bttt
c |2t |t E
flab e ¥
h_bb Z)L PR i" .4} _D-b
PR el | ezl gh
= ab Ct sJn e . eod CL
TN
’l‘ clofz 7lelale
c, D . G_A,.
are le | me GA B
%T.—ly‘é Mafor keys —keys
B ayed on keyboard
'537‘.'5' (..:’Zown-c'hf-:o te ..

‘Key_:?_) .ScaZerl

Cirecles ~20-— 12/t412024

cbGrob g B FC GDF E B

c*

56y £0) Tl 6¢1) 54 43) 3(4) L(5) 25) 2(5) 3th) #(3) 5]

7(0)

éa)

Eui T} 60) 50 4ug)-304)208) 2(5) 25) 3tu) H3) 5(2) €4
i) &) 500 403) 304) 25) 205) 2(5)-3(4) 403)- £12) €(1) (0]

(1)

é4) St 403)- 3) 205) 2(5) 2(5) 3(4) 4(3) 5tz) 60 (o) &u)
5) 413) 3t4) 205) 2(5) 2(5) 3(g) 403 5(2) €(1) o) 601) 53]
4(3) 344 205) 2¢5) 2(5) 3(4) 4i3) 5(2) £11) T E(1) 5¢2) 4e3)

3(4)2(5) 25)- 2(5) 3(4) 413) 5(2-641) T0) £ 5(3) 43)-344)

2(512(5) 361" 43) 5| 8.1) 7o) 6() 5C)-403) 344) 245) 2¢5)
25) 3)- 443) 52) 60) Tlol 601} 5L 483) 3t4) 25) 205) 2¢5]
-—3(4) 4(3)-5-—(:) Z(K o) bu) 5@} 4(3) 38) 265) 205)-215) 3)
413 502) 60) 7o) §l1)-5) 43) 34)- 205)-215) 205) 3(4) 4831

5@ Euy Tlo) 60) 50 43 34) 2(5)-2(5) 205)-3qu) 4¢3) 54}

SN, . SE——

5/2)

502)

443)

443)

3(4)

34

2¢5)

L

2(5)

—

2(5)

2(5)

_ 9 ) 2/ (7] i (n 502)- 3 25) |2t5)
205)-2(5) 2.5) 3(4) 4(3)-512) 8(1) Tl 60) 502)-4(3) ﬂ”ﬁﬂ#,__‘_

3t

34|

413)

4031

5ty

50

64)

&)

—

76)

701

§4)

E0) T(o) 1)-5 4(3) &) 2(5) 2(5) 25} 3t4)-43) 54} 60

Tl) 601} 52y 43) 3y 25) 2(5) 205) 34) 43) 5t4) ) Tl

641

50

and T-note blo cks)

O-F,Za(en{éc,ql Gw ol Jéfferehzg,,é_t’j_{_}(-f_ed or_
the Zwo_Scales on Zhe /c’ei
means Lhat Zhe Zwo ke7

é oarp(.,. 7'/06 En lll"

Z ?7_._!_ On ?/79 /{E7$oara( ar € a(-'#ereu;‘.

__Taélf D‘ll:f_‘?t'” -_O—i‘l[y""“j"‘f ,/\’67_{1 listin Zhe muméEr[
f) /)Za,[h

¥ w ({)

Paa'r Zmp(’[e; m todon =
Zical keys on the keyboarof, while m= T~ m

B

Tbix_f/mnezzn‘c Zable —a;/;];'er fo all magor awol (paral/el)
Miner keyijuhdﬁliheo( entriers For ke/ fm'u‘ b?"/o}‘!
key_ra:v.r ”Vtr7 elose Zo each otberv o» Lhe _/3_"72:4”(’/

‘(7{_0), 6/”) a'no/_fm'r-.r /f.zz: aw47qfvom Cacl odher on the

keyboavol '(205)). THUS, ONE Cour yiEw THE “2(5)-pairs’
AS_KEY PAIRS THAT ARE “"MAXIMALLY CoMPLEMENTARY"
7o FACH 0THER. Fer example, Zhe pairs C-'g)f C-Ftand
C~C¥# have maximally different paH‘erw;, ‘e are com'p/emedcv,_.




._L(_Gy__él 5ca293, Cireles 21 12/15/2024

Based on Zhis ,Oe’r.rfect"ivr:j one could view 2.(5]-paé‘r:

as palrs fov whieh a ”*hear17 Con/olehe‘n{'arr_})a#ern

of keyéoam( /(e);_{_”mu.rz‘_ée memorized * ONE ONLY
MUST MEMORIZE THE 2 KEYBOARD KEYS THAT ARE
ComMoN AND &5 WEYBoARD WEYS (0F ONE oF THE TWO
SCALES) THAT ARE NoT IN Common (SincE THE & KEY-
BoARD KEYS OF "THE SECaND SCALE" ARE CoMPLEHENTARY).

4 /. 4 /.
L4 O-F CouvS & J ohe can Cllaraclle“’ze Cow/:/eweuzlarZ /ar .r/hm,ez/r;‘/

B Ae/‘avzoy o-F A’e7.r/ J‘Ca/e.r a*»;/kc,éoqro( })ozzferu.r/_r‘a/oe.r En
Jeve-ral o ther /no.uié/e W47:. Gé”hequZ , ene Cen us e ..rcf z‘éeoy;_/_

y
£o a/ef;ne c/ow/,/ru,e».-}m7:/éeéav;or/ ar ol a_feowez/r;cal

Vee W/’)Ot:h f—_ca'n be 9'»;/3/0799/ Zo p/ef.’he, //.(7mmez£r,'c4ée4aﬂor.

For e)m'mfle, ome can observe Zhese characterisdics
whenr u.n'u? Zbe circle-of- 5% ppder Zo reP-,e.,e..z‘
Zhe Zwelve /(e7éom—a/ A’e/;r.: The lef‘f {’a’jure dees

Fo % G symmedry NOT vepresent Zhe

l{ey.c of £he civcle of
__l,'ﬂ'_;l. it 5,',"/317 User Lhe same
cirele an-n;e'»-eué Zo visaalize
the 12 /fe7éoa~( /(e7£ of ome
octave, wheve Zhe white /f:,_._r
(7,6 DA ERB) define the T-note

Sequence amdl the black ke,_{ (2, %, %, %, ") ode fine

he 5-note segeence. One can use 2his layout of keydood
key.r Zs /fs'ee// Zwe
1: CF %% 9% BE ADG) Both sequences start with
{2: EBRS% %EM8FC 6D Ag 2 white keys, followed by 5

A/ac/{ l(ezf/ followeol A7 fwé."/e /(efi, papersnake.com

74 T /
Com/:o /_f‘mez.z‘w7 aw&/i;an'».ez‘u’c ho'/@ _refufuce_r /.‘




_Black keys of D(®), F(0). Blackkeys of G (o) Bo),

OKey;sl Scale:l Cirele; -22- 1271512024

TAQ th"m,;/E‘VnEWéqr; a'no/ .f;’m%e{re'c //’hazlure o-,f z%e:c £WO

sequences of Kephosrd keys becomes evideat When using
Zhe coembined 5—/«:7 m—m/‘7"1fe7 1470“1[ of £he |2 ’m?‘e!/ke/.r
,e z(/;e oLz alet
mxX¥ m Thik vieualizadion Fhat pleyity
’ T 3 T Q T 5‘“BJ the Firsd k (/‘5/(5/2)_5«_97_{

F . GA AB
q gn ;Ii, I of Zbe Zwo Jeﬁqe'nce.r /:n./.,ce_r
4 x¢ X o
l (@) I O o Zwo $7m%ct‘r:'c /fe7 /oa/z/em
C < D 2% E u

.Se uenceS o LJLL cic oeey amlqu.m' K

TWo ’2 fone ke JG?I(Ehtf.f t.léa{
avre Symmez‘r c -relqzhve_é_ the . __
ax.es .D—ZA i ‘S’:Eciffc'ally' oOne Cgn Con~-

Sc'élev éhe caseée o-F 'l.lwa ke;: {/(E’y J{th’fure:)l_wfverc
fheftr.:z‘ key has 2‘_1. a.s'.:ociazleal (ﬁi’_f and f‘e.fecam{

_key has  asucciated p's. By JE-F:nsz}"m-!-'n = constzc,

Ohe <€amn al.ro e:{«&l::l; a ,Icowple;-en :_’-ar7_ke7 /’“"'l
where ¢be fir.f-t{ /(ey has m (:#".r anol the seeond has 1”‘1":
Fov exa-m?le ?zve‘h fl;e 414«.'[4.61 /(97 Pao'r ﬂhaJ a'na[

T‘ma ('m 2 N = I) Zhe second camP/eheu'?'dr7 Pq:r
is G'maJ and .B maf.— Thus, )f'/ve-re;:«mr.f :a?o:f;fnfm-.?

Tl,e Irpa.v; ;7:wm¢{nc ke,ADavc(Pa#chCd‘h 6e Vc.fua(.zed

via £/:e 5"’»&{8 a'na( 7"’1:0{8 L/bc/c 're,:re.rewz"az‘ooh.

| ® J l ? (P ‘; The lef? f’;d,,m,e ook Zhb

| | i
6. | AB Fe . AB black key_f Zo be used for
l , : | | l | : ? l _ the /oairs (_DI T—) and (@135)
p >3

| TL)e TesHu //ih;, _{{-e7éoan[;)mlzlerh.r

&
are srwmefrz ¢ relative #o axis ~D“ A

I' 7 ? * $ - __ T/ie /efz‘ {);uve .S'Aow.r zlze 7-7(.97
| i = } I /(e 6oara( lfey Jezlfag{ey‘»; —'[:ar.Bmaj

paopersnake.corn

All 7 ke[f wsed é7 3{‘) auo[D (‘) _°_",_°l -D ”"“J 7207 are S7mmez‘r c.
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@ Ke/_gl Scales, Civeles 12]15]2024
C' / -{-’ i FG',C_:D— ® Se veval fac ts Zhat ave
¢re(e o
Fefths T fH’:o relevai ¢ 'For Zbe
T T e
'FG 'FG;'C-DIGA colen éc‘fc’éat‘ioh
Minov ke7£ Abt, _B""; of relation -
nex:‘ zla ma=~ lx 3 L f‘
| — S of.f e~
for ke 6, 5
F 7 G, D A, E P)
small ween Keys
Zez‘z‘er:} Fou
——/ lke7 £ 7
h a{uve.\’)
A b
B r' <3 andd
& 02,4 e .
Sk ltla'h}

Fe, B, D5,Ag - _Symm edric

amw o( c»-.f/e-

USZ?:?

. Gv,c.—‘b—,-—GA,‘”E,A.B me'h'!'arr cAarcctte-

Same no.

of Llack Al’

wistics can be vi-

l( WL'ZIA etré - 4
=ik .*;_Y&M‘ €3, €4, O£, A8 - sualized 57 the circle of-f_(f_f.

Tée_ﬁ?m«e above includes all 12 ke7: oéi‘aikea[é,
"novéw7_-Fov war ol é, K2t anol 2l 12 ke,: obtained 57
'Mavzu} backward A7 §ths ., Next 4o a U-key' Zhe namber
of P's éx shown ; next o a (é'-/tc"'z.‘ée number o £ b's is
Shown . A ever7 PO.ri:(;‘az:';’l Zhlese Zno numbers 4/w¢7.r
add up Zo 12 (or O). Next 2o cach @', Lo mumber of
black /(e,ézcwo( kefi c'on,o?«'ed ‘f Zhe asiocia {e,{/c.:; of
ltey.r (/{e7 ..ri;'na{mre.r/ ‘s given Zhis number e bedween
O andd 5) of course. The blue lines in 2h€ inderior of

él:e 5?“9?6 Ceh'»ecf A’Pfi (k97 _;iy»mi«re.r) W:'!‘/g /rey_:_

boaved key fﬂfz‘en,.r £hat ave .ry'm'met‘v?.c - Wwhen con-

Sc'a/e'n"nj 2@ty entire Scales o o;.[, Zhesr impleed blade keys.,



® Key.f; SCales, Civeles
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T/le V:S.gal:zazlc’oh oF £/:e 12 /)a/ffone.r f’r.a», Ct.‘o.B
yvia a .5"'»o£e and 7"’ha‘¢le L/cc/( ane con:zder:n;z‘/.ve

a/e.rcraéeel ConcE/:L‘.r OF ”Comfleonenthr, aual:,wmez‘ﬁ;

L]

Joa{i'evn: of scalers (‘hot‘e Jeé:’))lct?ec( on 2he /{e/éoau(

& makes it fo.r.u‘ble zlo_.;_tﬂ"/’ Zhe IZ‘)n«j'or aw o §2 winoer ﬁe,_,r_:
Cicle of Fifths

C$D%E olole

- | Foraiml 1l atetel
L o e e 0 P P
36 l!lgl,% OlO‘O?

‘ _LLL.__g Rk

W

s P PN P A

A"Nf_ Yol olol
g t Pola [lotal ¥

1€ A" S

S Ay P P

S R ] v
S i AN

S R AR A} | RaE A
C#{@LJ __!T t T ] T T To
Q‘F(Lb” .T_L_ i T To

The_ﬂ'jﬁ:_e on the
lefi shows z‘&e_?__/_f_e)_r:_r_
om Zhe _/{_E'/M Zhat
must be P/ayga/.{o_r
fée_._lz‘mq/or anol 12
wminar ccales. The
IMPORTANT [NSIGHT
2b |S THE FACT THAT
'Y THE PAIRS oF szFT
(“FoRWARD") AND RIGHT
nEE (”BACKkWARD") fATTFMI
' OQF 7 KEYBOARD KEYS
ARE SYMMETRIC, THRS
ONE MUST MEMORIZE ONLY
THE SETS [HEYS FoR
MAToR KEYS GGDAEBFE
5 U’ C NAJoQ INVOLVES WHITZ
! KEYS:THUS, SIX SETS
Must BE MEMORIZED.
oF & FURTHER, A WA JOR KEY
(F*, J4%) _Ai_ﬁ/_.g ITs PfﬂAuﬂ MinoR
ct(3) KEY SHARE THE SANE
b (g#) SET oF 7 KEYBoARD KeV:

C)cz

7




° Key_f, Scales, Civeles

Instead of using

~25-

[12]17/2024

Lllie w'.s'ua/"zaz‘c‘on wzfl. Zhe .5-"hafe

" amel T-mote blocks Zo 'repve:enz‘_:,ymmeh:c th‘erm'
._‘?_‘le ""°fg//(e7 -"6£.r/ one can also sce Zhe symm etric

Pat‘¥evu.r on Zle actual ”Z;_;,_ea‘r /(e)véoaral”:

The 2_‘_{'
keys ave
undevlined. C) a

The SIX
patierns #

Zbeme- G, @

morized

arve marked g

withon® Db |

%

Symm e?ry axis
= foy I

I T el

reflection

i

gm——
C a
[«2[=] olo|ojololo !

olole].

_COTTeSfonolé-nj
Sy mmetvie ke7.

[ sed patterns for

mafor and

'yl AR
Fe F

Tslz)

Te

EEErsar

te

JLY

NEPERA

F d ?ava”el Ml -
]

No v

/(ey_f

b
B9

ololel
A8

oLt

E3ARAANE

Liglat
P

wrthoel

agtlt

29lo0t

D LTT Y

LI T

a4
men.

Fe

Xl |o [@

%0
*

N[B[0 (O N |m

d#
Table weth

rows LEstin

0, K]

[Loradarlerale’e (P a9

These visualizaions o-Ff»qZ‘r.r of aaot‘e/ke/.r;?_.r show
Syfmonez/ry_-‘ T/;e sefc on f‘e_'__r_c'jét‘-:z:ha/ Jide are _o_é_-
Zainecl 47 {;ef/ec t“‘»;_:/fée seds on the lefl-band side

——u.s‘éhy 7!/)@___-_5‘7991'&79‘{?7 axiés as reflection axis. Altevna-
{tve/h ome cam undersdamd a pattern on z‘ée_')_'{;j_é_;
hand scle as fhe resuld of ,’Zl‘ravev.n'u;-{I‘EP4¥{Er'h
on dhe left=band sicle From 'n'j/:.z‘ Zao /e-f’_tf. A;a:'n,
ONE MusT MEMoRIZE ONLY SIX PATTERNS=—GDAEBF¥

O¢her ke7 }:ailem are :'mp!:eo( /:7 're{’lect‘:o'n, anel 'mej'o-r

keyswith symine=  amol parallel mimor keys have fhe sime set paiterws.
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Citild ot $=a Ohe canluce 2he
Fefths o cirele of f:fts

Ze 'refve.reaz"/

_k_c;'r.f wiﬂ

éymmefrlc
73 Visua la'ze

potierxs:
2 3 Zhe Zable
oh ¢he
# —REStious

.paje. The
ke7.r wedl

_..S'/% medrie

_patterns onthe
REF = veflection kegboarel ave shown
p “ t.'h._flie etrele o-ﬁf[—f{":
TR = "dvanslation b a
(of reothey) €' =d by the (blue) edyer that

cuw-écf l" /(87_:_. For exa'm/o‘_/_e} 're'me'méerinj///(ham'hf

Zhe scale for Amajor, one cam “Immediclely play’ Zhe
Scales -ﬁov‘gﬂajiv) ¥ ominor amd € miner: The scale for
Ebumojor ¢s obtained from he scale for Amajor by ve-
flection; Zhe scale for PHominer is Zhe seale of Zhe parallel
R Y 5 Awaj,’ﬂ_/ Zhus usin g Zhe same /(e;v_us_z.‘éo.re
wsed for Amajor = but wsing £ ps oot key j #he reale for
Cominor i the scale of the pavallel minos _of Eomazor,
Zhus using Zhe same /fe} as those used Lor Emasor ==
but using c as voot key. (This example is_hiyh-lishted
in bold in the abeve -piguve.) The Zwe _special cases ave
Shown at Zhe fop_of Zhe circle ((Ca) anol atthe bottom
( (F#-d*) = (Gt-e*]). KNOWING THE CIRCLE OF FIFTHS

- papersnake.com

AND THE SCALES FoR G,D,A E,B F¥ SUFFICES.
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° Key___{/ Scafe.rl Ceveles
e ANOTHER INTERESTING POoSsi1B/2ITY FoR MEMO-

RIZING " SHAPES Anp PATTERNSY ON THE KEYBoARD
/S THE USE 0F REFLECTION G ONE CAN “INVERTY
A KEY SEQuENCE BY “READIVG THE KEYBOARD

FRom RIGHT To LEET." WHAT 18 meanT BY THIS
STATEMENT & THE FENERAL PRINCIPLE IS DEscRIBED,

CDEFGAR ‘ ’F G A 3[C D E f;‘;ﬁ———’fff‘;?-
L l Iﬁ‘_ ‘ @ L l | | L' e l I ‘__l.,..:;?;:c{:o/::::b
a N L et [, =
give'n chave: __gf(edco reflected chovel:
CEG ~aXES—— ACE

D The chovd CEG= ('maj'= € becomer the veflected
chovdo ACE =Awmin = . > Mdjov becomes miner.

0 One can_alse think of the veflection opevadion as
a veversal of Zhe ’na'mtn} /zabel‘v of the /(e,_r

on Zhe /(t?éaa‘rol /'h.ffeaa.’aé')e u.nhj the .S!ea'ho(aro(
le-Ftt"fo-Y«.jfa_'{‘ ’ha»rmhj

«CDE|FGAB|ICDE
’ =1 & 1 Is .Se;zue'nce c.ﬁEF@m
.E :D C 3 A G F E D c one Can Coansider {Ae

& ’r:."j‘{“"£°"lef'-t 'havm:ny

seguence EDCBAGCE for the same seven keys. The
f_jure shows how Zhese ¥wo Mmamin //aée/‘a; _oplions
are applied Zo the ke7éoqra(_ T4he -F?ure shows how
t’-/:e ”giv/e»n chorod " ACE =Amin 2 @ becomer Zhe
“mew c/.mz " CEG = Comaj= €. Minar becomes meger
E, J —> €6, CEYG The lefd figure
I |_1l t l LQI | S— ACE| AC¥E J’ww.rvz“kECAm'a/.t

CEG amel CES - ‘M?ffea/ fo ACEm.JAC 1




._/2/—5/ .S'cale.fl Civeles 28~ 12/21/2024

"h z‘.Ae -Fo uawch‘j J f‘ne_':_mcy'or aned minor f‘r‘:aa[.r of a[(

_Bﬁy__._r_ Qre 'mazfeo( 6a.reo( - X L‘le 7r:nc.:/>(e o(e.rcr:éed
on Zhe previeus page. The circle-of-fofdhs orvoler of

1(97.1' eSS useol Zo }perfor—». /2‘3'2‘ all %afftnj.r
AN

'——"9 C'Mq AM:
CEG CE*¢| o T3 | ACE AC’E Camid P Am;f

). G.‘“‘a »'D"h:h
cap6atol lel Pel 1ol [0FADFH  Goil ™ Du

—> | T Dmaj 6 -
ofaoral lel [ol lel l68m680 D Tény
B | | T A‘hmj > Chih
acteacel | 1ol lo? lefcttgcze  Amid Py
o I i i s Fmin
£6*8568 1 lel 1oV lalFA%wAc Tod PNy
Bmej o Bbmin

B BoFt] |_L| Pai -t |B°2°F BboF Bmid F7 B :i,

—> e Py 2

R i o B ol O F 0012 L LK L ::;
Fma E mi

saciabc Lol Tel lal | |7eB,z6*3 Foid E Emeg
i w Bt B

BboF 8F| ? l Tel LI js:or’*m#ﬁ B°m % it 3..".;

T . N °§ F min
z%a‘;r‘&‘s" L ! | Pal Y IPackrtsrcr fomiie ke ¥,

L s bmag 1ol
*A“chAbéél LY lalel P lozcrcre A o

RN s Do S
#FAWF‘A‘ ol T | A <ELA"CEL Domitn  Abwmaj

b .
rbnbnsdm&nbl ? .-? | o | |zegepezbess Gomod *->§t:.‘i’:;
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.KPYEI Scales, Cireles =29~ 12/22{2024

_#_Ji' <s Po.r.u'éle ‘-a‘ho( Ae(laful am Xo 're/vre.reur.‘ Lbe

”Aavm-o-ntc YeZa'con-n:/u‘Ip.r” 'Ye.ru/f{h}. -F'ro‘n. féc‘-f ""“ff""j/

in 2he context of Zbe civcle oﬁﬁ'flﬁt, One also

Mmusd l(ee/? 0y minod Zhat Zhe -Fo Uow;'nj ('majl'm:n)

'/)m"r.r are €& uIVazehzZ:lF#;J#}e(Gbl e");(C#, Q#)Q
b

(25 1*); (B, 5%) 2 (Chat]. Once again, the

Mmain ocez is z‘Ae

Civel ;o ; ,¢: 24 a — C
—[i_*ﬁ_{f_’___{ C —_—d /,a/eyelolohze'»ll o-,PQ

Showing Pairs

owing P . B

QF,_,’!_m_an: A._ \ set of SIMFPLE
a'nol:Pa'rau#ez ; G

V7
! fruze: -Fo-r

L. _Mminex —/ B ~\® 'maki-nj i

SICamE 2 D
. - =1 easier
WA/ \' __zlo me -
c A
Eb -F* woviZ@
, \ / b e
mef E ;
blee Ab\ C# _}'Da‘lszv?zs
_é‘_:/‘ _E;:\:,ik C# ‘Lb 3 /a_") an ol séaf_e._{ “
_§'fhe.“"?€'(a*) D¥— —1 g#f (C" oL chovols [Zr:ads
__ave BI-Di - \
- RECTIONAL and e" —— ;.# ‘F""’ all "’"“JOY am ol
_ C;w'heczt‘__}iair.rz‘}m{__ _65.—- d* wiuo-r_/(e?«i o_; {46 ke/éaavp/,

- ave %aﬁ/’ea{’ Zo-Cach other. -

= BY KNow/NG AND MEMoRIZING THE ‘Marrine
RELATIoNSHIPS "INCLUuDED [N THIS REPRESEN-
TATioN 0F THE CIRCLE oF FIFTHS ), THE TR/AD
N APESY OF CHORDS MAPPED ToO FACH oTHER
CAN BE PLAYED [ DERIVED MoRE EASILY .

Cl5|DIP|ENF |76 |Gl |A [%[B| The lefi E:?ure shows Zhe
E DE_'?_C'D CI’B A3|A |G e |F .P"'zhcff_l_é.$-€'A Temaiys as "axis.”




.ée_:s, SCale:I Civcles -30‘- [2/23[2024

o /% aa/d;z“zow one can use Zke odesevtbeel “re -
Yersal O'F z_‘le keiéoara/ 6478‘-1.‘4014” “Fo*r f"r;aa/amg(
7fl’ cl)oro( cnversions., TOVQxawfle we Cm:.nc/er aCc’»n{.

: 7#) c 110 rels:

CIGB rwtpes.
B EGBC [%mv
GBCE 2%mv.
F BCEG 3%tinv

101 | e e | IOIQiIL_J

e
-—>C PP £ F 6 A B ¢c D E F & A
<~ E D ¢ B A_G6 F E 2 ¢ B A G

ﬁ__) £ P 5 ' reyerse orvder "I, cludedd -é'n'ao[.S"-'

, 7 5 7 7§kcbo?;:l —_— &
CEGB f_A__C_E_'roof oS. ACEF "“‘c"nv. CEG C 'reof 65,
EG3B ACEF r*mv CEFA 2¢:y. EGC CE 1y,
GB8C CEF A 224imv. EFAC 3%imyv. GCE FEAC 2"w.
B

C
E
CZ G EFAC 34nv.. FACE root pos. (C'maj) (A'mzn)
give'n 7£)' chore c'an/o}c'e: /4‘ l;Oaz‘fern:#-‘

- 6‘?4He'r'n.r .Fov ids oot amd 3 imversion -For'm.r

S ‘f,;a-Her-n.r -Fa’r woolt and 3 inversion Lorws
when u.fnqg v everse ke-,éoaro( ovder
- 3 PA'H'er-n.r for i+ Yemeluded 2viaodl”

i voot amd 2 iwnversiom ‘F“’"""

b 3 PaHer‘hJ -Fov root ﬁ'ha( 2 hveviion -me_; .F,,.

cts Mincluded tviaot” when u.m? Teverse kc,lmm:l oveler

Since theve ave 5 Com%ohl7 u.reo(7 cl;oroé_-F:v
a specific Toot mote , the mumber oF_?d"fz‘erhI#
for o root mofe (s Sx1% =T70. Since there are
12 po.r:a'ble voot moters, Zhe Zotal mumber of
Upatterns' is 12x70 = 840.

= £ és /“jj'l7 Adesivable do umderstanod relationships
between z‘Ae:efvaz‘z‘evu.r im oveler fo Schf/..-f7 dhe

Proceu O-F 'me'nov‘z‘h? a""’//’/‘*7“"} {Ae PQHerJ::.

T/ms/ one must determine fhese relationships and

derive ”.s':mfle fah‘ern rules” for Pl°7¢'h;,, papernakecom




® Ke';l;s', Sca}es‘, C:rcles

-31- 12129]2024

e One cam alse veew Zbe 'I’rev/c’r.ral a-FZLe keféaw'a(

c[trec-fio'h “ ‘f’ro'm Q f«re 17 _y ane{r;ca(/ZJhear /raﬁ_

‘fgr'ma-écfon/ al;eé'razc fer.r?ec'éize. The _/_gf_{_
Q

(12)

C

v y e
: N Y
30 0 3 6
(13 € 8 10
< ' e A %3 I
Il .1 l I
CDE F &;A 3 (d
o1 & § 7.9 10 ™
=50 = > v >
220 M 97 8
~

i(fzé card weversal

fiq

kvre 'rerve Sen 1s {Ire

12 I‘lal'f‘llone.( a'nal
asioccated _If_e’i

ow Jl'le I(e,LMrra(

in an ab-
Stract way.

/Vo{e 'nmne.r,

A’el:cl M-

b ecing [iv dexing
ave included in
the fop and bottom

-{-’z urer. When . raver -
sing Zhe Ite7boarol in oppo-
s/ te /'rever.real direction one
must map the I,)&Ywarol :na/ex*
o the Ybackward inolex! The
Zable below shows 2he meeded

'm«r!,:n?, o-F ke, cnddices. The
imolicer o-f the key.: fov CI SI"'I'?

ave _0' ll"‘) ”]‘ 'Fir:'f, one adds 16

fo flle.re Value.r'..reuna[, oye uses

z‘/:e Ofe’m {fn,

formed 1O (| 2(3|%|5|6]7]8[9|l0||I2

e o o Uy o dale 127
Tl 1| s | |13 iz (0| a| g |7 |6 |5 4| 22
f,fj,;;;jf,l_lf_ 3l z|r|olu |2 876|534 2o obtain the

¥0ne could alse define I as T=4%=¢.

)
backward noex”




A o Keys, Scales, Civeles T4 12/29/2024
o,
§~§' ﬁ T/ze ZE)Et" F‘—']ure .SAowJ‘
vl <
|§ Aow z‘l:e_..syh.nezlk; ax.s
L} 3‘6/4 Can ?eowelli’ica”7

“
ée Vc'eweo( as a -re?f/e«:zlz'oh
#
/i 4
axis ! Zl/)a{ ’JnaP.r {Ae/ indices
——
Q'ht{ %o{e riames Fvou. o @

5{'0{6 fo £4€ o they _;"g/e Ilop

the axds. TA@ ;S/m'meizrz_
O‘F the a"”“"";&%euéof

fl)e PA;JEC&Z /(67.1 0782“6

rle: CEGAsDFA 222 5>FCAGDBG

-3a & ke- - [ k board Leads 2o Zhe
Key-~.__ He s

£ T, B2 % had - T / : ;
H% c, mE rG- G, A.B ch a(ex-'m ﬂﬁfthqg.f)or'mu a
| T T T T I ?vovz:/eyl in the left

:_;Z;} CIDE F & A B c/;'mlex ¢ .F;juve. Since we
mames o 2 9‘ s 7 9 ’, ‘2 Tna/o}n'hg have e.riabla'.rleo(

ke

zha/erNE DIC B A& F E }@Z‘ces a covvesponolence
4120 n 2 7T S5 4 between ‘ho'tle://(e,{
’:.')'lclex,ﬂ'naz/vz,?;g.: J: =,(/6‘4')Jmp[ 12 and cndex values

for Zhe FORWARD
'(.i‘l"'l‘.") and BACKWARD alo"rectlio!‘.r, Gn € Cam ”zwvert’-/'rever.re/
(403 )5 _reflect” any-JovedGgacnce of motec/chord by Zie

‘([‘.;n,.”‘uzl ole-F:'nea( "mﬂr?f'nj o-F /(e7 inolices. Ter exaonf[e/ Q
ool 3ivem inolex z‘«fle (z'“..,., a',,} ‘s 'mazpec/ Zo the t‘«/nle
(j,‘ '...'j-n) 3-'{(/6"4',)m06{’2,...' (/““G'a)?h'ov( LZ}. Cohs[a/fri;;j,
l Zbe Z[’rc'ac{ CEG}_ZLAG friadls iaolex z‘u/o/e £s (O 6‘: 7), The

’”‘quPt"h? defines the new zlu/—)/e (/Kuwdlzj IZrnac(IZI Frod 12)—‘

t’S‘f-, Ymod IZ)

& =( i_O_L_‘i ), THE ORDER OF THIs TUPLE'S CoMPONENTS

MusT BFE ‘REVE'R.S‘I-'JJ’ LEADING TO (9,0,4) 2 ACE.
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0.__’;?7%) ScaZeS’ Circles

e /‘f S ?o.r.u'é/e z(o unolevstand amo(fer/’..,.. re -

/
_‘flecflou.f En a Je'ne'ral Cme-ol:'me«.r:oual /ZJhe

Jei'fi'n :’: Sc"hce one can a.rn’ja Q .r,oec.'{’:c ""{eje’
value Zo the ke,: (a'na( wa:‘e.r), one can define a
veflection o-E a /(e7/¢wz‘e’ choro ov Seguence
O-F key.r/moz’e.r ?ela:!:ve Y0 a chosem ”'re-F/ec.‘f‘fom.
axi:” (-: (o] Po.’hf‘ /:'nz‘é’jev / ke,) " rée /zhear Zrans-
for%ﬁ{ib'k P o évée-()/z Je.rcrféeo[ fiv_rz‘, I'h z‘Le_ exa-»,/;/e

[ ] | *
(._ | i’ 12 shown ih{l‘ée ‘_{fﬁ
T 7 T T 1 ﬁ_ »l- 1 1 T ,'/'. faur e c-vala
-2 <0 O t 2 3 4 5 6 7. 8° ﬂj—g' i il
= : -— used 2o define the
i

reflection axis

'TE"IPZE‘cllt-"-’“ axis s i=2.

Whew vefle czltnj Zhe -f/oecé-fic value (=] relative 2o Zhis
(/23 One cam undevitand Zhe

—————

axis, (# is mapped Zo
mapping
" Subdvact D from Hhe given i-valve, Fhem iuverd Hhe sign,
Zhew adet 271 &= (=(E-2))#2 = #-0 . OF couse,
on the /{e7éoarc[ swch a veflection (of a specific

keylwoée) relative o a veflection axis(aspe-
ccfied key/'not‘e) must be “seem anol P—{-“7-e-f-(

as Zle Co'nca{e'uq'l!zm, of Zhree I/_fzu./a/e“ _s‘z‘e/o.r-'

¢ Mo edia-ée(,_:'—- w:‘fl.ou{' ferﬁarmu‘nj ”C¢(ck (At‘io-n:,”

Oévioa:[ J On € Can use z!AZI szeu:for%azl[o;. zlp k're-ﬁ/ecz_l
a’hy_g‘rouf: o-.f /(e,x/fhoz"e.r (Céova(_r_?) 're/a‘LL:’Ve z‘o a'n/_keZ/

Te-ﬁleczlc’ou aXxXZs . ?e-f[ec;‘éx;_ Zhe Cmg'

mete .Servh,; a.rb
G

b | b d
C. ‘.z ' “G .3 Lriad CEG Lc.SZnJ F(5)

o Ca A3

1

8 ﬂ oﬂn ! iée zl'rclao( ELGL.BAJ [. e'l z‘ée

7
F__ G A_B C "
t reflection axis: F(s) -lj:-’bu"h ?-l‘h’ao(, See leff -FZ ure,

as reflection axis y;’e/O{f

() PP

(v>)

0o

(2%

I\'ﬂ-b
_H

|
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oKe/__E, SCaZesl Circles
To obtain a better wno(eru!a»nal;ny of Zhe veflection of
C/:ovo/:/ we 'reflecz‘ z‘ée C'»MJ' Zl‘h'ao( u-ft"h; J‘@Vera[ ée/;/

noles Zo Serve as veflection axis.

. c E 6 CEG =Cmaj=C

axes . . . USRNSSR S
F & & » %27 & -y e | & =

C-0 =] = e FCC = FALC = Fumim =Ff
2~ 1 [ M . G8D = GB®D =Gmin =g
D-2 el o p ACE = Amin = a
Pe - 3 e s ¢ | s BDRe=BDF¥=z Buin, =__b_
E - 4 7 . 3 s [ SHE G = C¥e6f= C'mnC_#
F— 5 |ANALYSIS o & s —— TG B G .D'E,
6 — 6 | HELPFuUL 2 A . FG C=FARC= Fmin = ‘P
G -7 f-guesbg = G%D AN Y . D Reflecting the
4 - 8 = Amin = ACE . e . CEG major
A - 9 b=3Bmn = B2F* =82 el x ¥ Zriad can
8 =90 e Chuin = P26 = SE% RS 2, only yleld

~1 |:le D = Thur, = EF6E34= %" R Y G miney
C-12" £ = Fouing = FAC = F&C s 2 2, trads]

When using Zhe 12 halfZones of
Zhe chromatic scale ome obtains
only € Yvoflection, Lriadstof ij
(repeated in oliffevend ocZaves).
The 8§ odistinct d'e:ulzli‘»‘; Zriads
are 7-'},‘,,, Gw:n Awmin, 8mm c prin D i,
T/zq:/ all ¢riads are minor Zviads.
The civcle-of-fifths Leayout micely shons

uSin CZTc/e-OF-)[)[fllé_f ZLée ”/ar‘moha'c /o ca{c‘ou /,af fée 6 minov

llustration to show Lo- _
cation of Te:a!{l'? Lriacls, f?JQJS/ see Ze{-’é -[)[ ure . ./ paersnake.com
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e Chovos in Zhe Tonnetz -3- /-3-2025

.Scx nwwefé-z?rc’auiler ‘THe Tounetz Sf'racﬂw,eu(j*af‘z) is I/a/e-

Shave #he mofe_q_ Sz.'j'h ea/h_z_fg D Trepresen {—/Visaa/fze_ Zhe

WA-G‘h z(-raver:s‘;g @_, Six erc‘aa/:_zZ/:aZL each

Z‘f:e Corwers af
Z‘APJ’ @ zl‘nmy -/_c;{

note belongs 4. The

dual stvuctuve consists of
———_

hexa- cirele of m37s v
@ Jgons. 3,.,,[

ih couwz”er-

cloc/tw;’re_
ot s O 52‘/‘ céircle
‘ q: 0105“1'5

clockwise G’&‘ 3'0(
cirele of M 3"{(
@ The .Sa;ne Jg;u ¢1¢u-re

can be defined for

orderl one

obtains Lhe .

Six waj_ov en c{

".);;21;07 é‘rz'ao(f @

N = T every mote being at the
w¢z‘/z Zhe. mfeC A _ OF ST 7= cenier,
2 ‘A ﬁ ® C;-TCle,ﬁ‘F Sex C'f'riao(:- centz?
m- £ . OF 6 € =C F |%]|,
$ o° s 2,
= | ,,@,F_—AC:C'IFA
_ l l | l l l | |l J®A . C E =C*E A‘
r %A € %E F G ®C E G = GIE G-
S The mote C is_ part of sin drindsy OC % 6 = cH=[E),
B 1| e |2
hown én Zhe ke board .s'/(ez‘:.l. anol ©GA F= C_L BILA
Sfewae. o4 7 ©F % € = C|F| 6

Zhe. Z&J’zl o-/) C‘zz'rmm/.r ('n}lt{‘) TAG
ordev of these Friads is definedd é/ the oviented C-Friad

Aex:zjm, in Zhe f’;««e above. By perﬁywmj Friacd inver-
sions of Zhe. C-triacls” such that C rs the first mote,

6ne sees 2hat a _pair of . Saé.Se?ueh‘g/fhe::;/zéon:rjI'C’l"n‘aq/:"
have have Zotal mote Aistance” of eithev ome (72) 0~

£wo_ (2 /2"-’” /7 [Ffo'he-’- TII!IJ, W/lf-"h %OVlhj'fﬁrwara/oY_

Aa c/(hr,qr,o/,,_(& 7!46 O‘r,o/,e‘reo(j’ Cjt{-rtao( AEXQJS:,’ éée OVeral[

“smoothest C-ivia ol movement” is j;qmé:zze_;;/ = cdleal for wodulation,



® Choros in the Tonnedz :D -Lf— ’/4'/2025'
¢ The .f‘j_‘.’.'_‘: shows Zbe

8 Common Zriad
———

,Ilzl'r'a oA F ?G names are ® Triad mote seds:
E«jLéqr- rov,;de«lﬁ_ C=CEG
- M G = GIEJ-D
heod b each f’n'my{_?-. D = DA
c e A=z ASDE
B E = EGAB
r = B,%f
o ma 5 ?#’3 FG;PZ'?:D
E / 'sz F AC
&h B= A3 2, F
AB 5 Eb-_- .DE', G‘,A.B
5 Atz G, ¢ o
\' Dk- @ F a
rd, Cc = C,EE‘G
| M3 ? = G,"A,B'.D
, ) B | d= DFA
$This_ o AZriad a: ACE
bl e = EGRB
part of nole se¢ b= B D%
A £#= Te,A D
the Ton- _ _defimesthe £z F G ¢
) LP = Ag <o, F
metz ineluder moter of @ spe- eb= ”E’,:FG,%
SO = qb.: G-A’ 'BIDE
all 2‘!’_»1901'2 Ag cific triad and all inversions. olP= 5, E %a
amol minor dvincls. | For example, C=CE G =JCEC} D CEG EGGGCE

@ Tlle /efi‘ ffjuve .S‘Low.r JlAe_T}'?/AD NEIGH-
NS BoRHoop oF THE NoTE C.(C,F, Al;
F G ¢ £a) and Zhe TRIAD NEIGBORHooD
, oF THE TRIAD C (a,e,c) via 2he
e Ydual oFf the Tonnetz." The tllustra-
A = "B Zions below show Zhat #hese 'a'aé:;&-
E D Lorvlbeo a{s-'»--alcé“ )oo.r.n‘é/e ”S/‘foo TH -(HAIVéES/
G E
7] 1alsle] 1z|F] [alle] PROGRESS 104 s "6 F 1
ninimal ® o _f i i Nl
& note @ . E TRIADS (and 161 18]c] 12|7l6]Al8|c]
changes ’ . e a T LI & o
o o C _ke7.f) -ideal. @ )® JEI el 08@
@ e ¢ T =1 L C /e o/ o) moées in
L o A® formodulation. c |88 ¥’ wiin G
/ve‘:gLAOYlwoa[ Of'ha'lle C NP[;/zéorltoool 01,') f*;:e’sr:E‘ .




.Clzo-r o{_f in Zé‘}le 7-611'»:9212 —5- ’/5‘/.2“025-

® The lomnetz is o Comsideving Zhe chvom atic scale
defined 57 l l using halftones, eme
z‘—r:anj_/f;c __sees that Ylese
with va- structures cap-

‘i‘;re a pul-

/’3, | titudeof

f&\ TEIPV,é‘h-é

cntervals:

vd
M3 C>G: £tk
G>C: 4%
Cormers, C—>FE: Mgfd
. ESC: mbth
s clucl 33»% o 5:
¥ - ~>:
— ,ZZTUCIZIA'? u - o o, .
_5__,@ 7@ ® A Townei-z }'_Doi"hll (.,
o'qut:!ZLI -3 N [
E l I Tep-veseuz‘: a mote,

Aexaj.e]:r wé{}z

I’l:avihj 6 ”‘1194;7/:1707 7707-‘,&;(”_ ""a/e-ﬁh(")zg/

,va,/,euce'.f‘ Cor n€rS,

3 ;nejg__: andd B minov Eria c/;_.réa'::uj_“z‘léﬂ'.
¢ Apoint (O! of the Townetz' dual structure represents
a. fv;:aé(; ha v,zui 3 ”'_heij-é e -iv‘;é;/;-" — where aﬁaj_o:_
£via ;Z__Lé}B"é,;'éwv;"é;ééjA bov Zriacls” and a minow triasl
~has 3 na_jé{f”a,'éffkéo? driacts” A PAIR OF “NEIGHBoR
TRIADS" HAS A “TorAL NOTE DISTANCE” 0F FITHER

] 0R 2 HALFTONESs.

® VVa—'ri. ous <» Zeres f‘[n;_fa_c“z"} .Cohn c,er-m‘hj,—_ {4é az;aZ f—tz'ru: Zuvres are:

""" N The clockwise-ovienteol 'zfa-m;?‘z.e'”wi-'ﬁ? nedes
y, ¢ N Wy and Wy defines £he minor triacd KMo Ny and
(25 Zwe cmversions NaWNa Wy amol Ny N, s .
'.'_M\@”“f " The counter-clockwise -oviented triangle with motes
e

W, Wy anel Wy defines the mages triadd N, W Wy and
L.Zl.f z(wo chverscons ”zl{g”l Qho{ ”3”‘ ”2' =rsnake.cont

s
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The IerL -Eijure shows Zhat
2.‘49 Corner /'Doiwz".r/wozze.r

® Cho'rol_s £n Zhe nhwel‘z

[o CQZ 'ne[yééoréoo ol
erovnod C ]

of Zhe /)eXa;Oh around C

have //fnor"e a/c'.rz‘eance.r”o-ﬁ
ecthev 1 or 2 ba M Zenes —
WAe‘h Coh.rio/en')y ”/Jac"r.r ofa

every ether poin %/wu‘e.ll
Since Zhe set of six Zri-
angles [ Zviacls avound C
can be ovilerecl , ome can effee-
£i ve/7 constructldefine a “Loop
of Zviacls avounod C“(left figure).
As a)reao(7 discussed above ,the

"dotal mote cdistances " between

')19[7 h- ;
onéooa/-’

comsecutive Zviads are | ov 2 halftones.

@ hexagen
The left figure shows the meighborhood of the
C'ma}'ov and Cominor Zriads (Candc). The
Y 3=clivection metwork” is defimed by the
civeles of m3w{5, M3 amd 5%,
The /I/Da‘ral/e[o;-ra‘m " CCGe (eo(je: shown
by brokey Lines) has £he 570 CG as
‘s 'i/{a;ohqz — and Zhe miner Zviad €

7_‘; ”!E-ﬁé ..S'C(;/e 1 a'no/ fée_'r_n.ajov f'h'ao( C on J{I:'rzjlgi-.s‘t"a/e.”

on ¢
r A Gi’l‘ TAP _éff’f’ yisualization s cbiarned
G. 4,_6’:. 57 /lz"» Verfc‘ny/'revev-n'u; o/hec fc‘ans.”
Ore obtains :.ZA(? czrc/e.r o-(e 4"“5 {o[:_rfame

\ i =8 hatftones) € s (distance =T balftones)
G4 mET ol o 6P (distamce = 8halfdomes).

W
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I‘n O'roZE'V Zo P/a7

@ "maltitucle” of

® CAQZGIS ‘h Eéfé“‘”’d ‘”Ecyééorllooaz.\‘
The #able lists Friads lef. 3 .z_i

chromadic-lex: rojmféeea /// “.o 2. Fo GA

Tricaods én A-key/-note hefjhéarhood.

o

Triacl | Neme Slalalele friads (n voo?,
C D FG. o0 e ls# cnvercion ov 2nd
G |Csus2 00 o inyersion Fo.n’z’ion)
Ca [oXe ® one must also Kuow
P |%e [Cdim ce ® how fO_P_Z_a}__f_/zig
G |[Cmin oe o ”o/e—n.rel7_ an ol com -
Gy Abd;m dss o e e lpaczlly 5 ¢'h]'a;z‘_gzz_e
E |% o o e octave, for example.
G Cvn’a}' o o © The left Zable is
Ga Caug o o e baseod on z‘Aree_':f:o_fig
Fl|% o oe sei'.:,”{C C.D_f D% EF 74
G |Csustt 6 oo and {6, Aj and it
Ep | Fmen ¥ o o e lists all possible Friads
€D |Fe @ e — whemn u:c‘nj ome note
I @0 o© Lrom each se?. When
Ea eo ° /o/ayiu} the 're:ulz‘zm?
2 | Fe ®ee o 24 2riads on Zhe
G ee o keyéoaro(/ wsing only
Ga DPsus2 ®e ° ke;.r bedwees Zhe C-Ife7
E |fe @ o o gnol GA'/{e// sne can
G DY dine e o o obtain triads played
Gp | DP min P in rootd ov fivst/
= |7 & ob secon o inversion (15t 2nd)
G & oo Not all Zviads are har-
Ga mbmaé’ e oo ’hlo'na’ra”7 'MEa'ni'n?Fal &

S zlan-b/aé ozé"h\a'n' 86.”

have *



e Clloro/.s‘ {n Ke'yéoa‘rc( N@{j/zéaréoaa{r

‘?Ever\’
‘ho{‘e
appears
i 6
triads .

‘>£V8?7
nete-
-Pair
appear;
en
friads,

-)Every
£‘r£ao[
Siuwe,s
Lofits
‘hot"es
with 3

other
fn‘ao(s.

')!o I‘riaals
are in
Toot po-
Sific‘n,
7 are
im 'Sf
ancl 7
in 2%
inversion,

>The 7

notes
a‘ef:‘ni'n
a ke 4
can be

7] Ul
COVHPOI 24 zl,.;a a/S Iz Cz"rcle-cf"sﬂ.’r evder.

o :-Fc’r.s'l‘} 2'=seconel invevscon .

by 3 #riads
with only

tos..  w.ToOe

=2- 1/6€/2025

|-WNotes

Inve,_
Scon

% | Fe Sals

o
CODEFGAB

CEG
ACE

GBD
EGB

DA
R

A E
Fe Ao

E63

B%E%
G B2

'FG AB L

~

€3 F €a

AgSp F

Ga C %
FGacC

A >0 e e b LR > Ol @a Ny

ﬁEGAB
C?%6G

Rb
r g

AgD F
G*3D

F
d

FAC
DFA

i
2
2

The left Zable [ists fhe

12 %,‘;ng;,;r—‘l 12 2%2.% ov

“f‘rta;[_r) L(.fi-nj z.‘ée orcler
3_f 2he civele —of - £ef ks,

Tte 1'4:31:{' colurr /Orovia/er
a Visualization of all 24

;,l'n'ao/: l;VAE’h /:[a7ea/£» onp

o c.z‘ave’ u.!inf, v oo szo.u'z/ia»/
First inversion ov Second
InVersion of a driad == Zo
b ake ot fet ndh_osle dc-
Zave (on the keyboardl).
The 24 key_pa{z‘erw: shown
im Zhe xight columu make

s To.r.n.'é/e Zo use an ex -
Zt're'».,e 17 06/6‘11.!8 awc/[o‘h _a_c_?‘

FLZ_Q .‘._‘.'.' _3';f7./_e.’l‘7[>°’7 t/z,eJé—'Zlf“a/:

— Si‘a?c‘wf wethin ome oetave

av ol éAuJWa'waizfy? Aqow(
%ove"hvewz‘ a cvofs z‘ée l(e -

éoqrél. o‘f Coqu'el c/epenc/l‘»}

o mn :.‘l:e JéSd‘-TGJ or 'hece.rrarf

' Aawm owtzafio%) $uc4 a Com~—

Paci‘ Wa/ zlo /:/a7 z!-n'oi(s‘
_71:‘5741‘ ’hoz! a[wey_f .Stf/g’oor'f
Zhe (ntos ool G{fecz‘:.

papersnake.com



®Chorcls (n Ke7éoaro[ /V&y/zéoréoo As -3- '/7/-2015

”Ha-r'montzaz‘c‘o'h am ol Cho-ro(/Ke)v P'roqle.ru’on.r
U.S'Z'ny Key-éa/zeo-eaf Triads or C7riad Par!:'”

Havomomnization can be defined
1otz |Flolals

a’”o{ Gle.fcrééeo[ P ] 'Pnan7 Wd7.$,

I i i WY ve vic®

Using move ov less formal q/o/aroacée.r.
[« £te -[’o//ow:ujl bacie primeiples
toleas ancl “vales” ave ,:hf’oy%,al(Z summarized = for
Zb e /(e/ ot € ’Pnajov:
l) The 7 key ~inhevent Z~viacds are L= Cf@) ¢=DFA,
lie = EGB'E = ’F'AC' Y= G.BID’ vl= ACE,V::": B2F
2) Fach of Zhese Zriads must be understocod as a
Yook position Zhat alse vepresents cts firsd amel
seconol inversions, 4@, I={CE6’-/ ECC, GCEY ete.
3) Seveval tviad subsets of 3 (ov move) £viads
of the set {T 2, ¢, I0, X, v:, vie®f imeludde (t‘ojéz“er)
adl 7 notes of 2the C'».QJ'ov scale.
"f) One can €stablich vartows Zriad subsets of 3
(or move) Zriads fov l‘ta-r'moniz_ihj.flie motes of

€ wmafor =™ as lon} as éle:e_é_(av 'move) Zoiads

jm’nil include all T scale motes.
5) Different selections of such subsets of 3 (ormove)
focads dead Zo odifferent ”co/ar.r’"”e’noﬁ‘amf,“jeffed‘:“
when Ilar')na'nc:ZZh} a 'meloo(, (the same m,eloa//)w:t‘l Zhem .
6) The selected Zriads én Such a sabsct m.:;/zé lead
Zo a PROGRESIION Zhat uses £hem cn some arbi-~

£vavy Seguemce or i{n a vepe totive /}aev;op/.‘c way.
7) Ea‘:h "'F z‘l»e 7 key-ihl-.e-rewf £~rads Ca'n/'»m.ri also

Le unolerstood as chords defining “sub-chovds,e.3:,
T-{CEG,ECC,GCE; CE,Ec,cG,6cy(EGI} C,(E),(G) 3.




_6;_

o leora/; £n Keréoaro[ /VeiyAéoeroc/J’ 1/7/2025

Ha'vmiomi‘z::i':ou ??ihc«f/o/e.r .o

8} One can view a ‘f‘ra’&d}:vo;'re.ﬂr[oh as the verult

of /Ia'r'rno'nlzi‘ni a;ikeh fmeloo(/‘l- alt‘er«at‘«‘yelh

ene can uncderstand a 'me/oa(/_a.r the result

P'ro olucea( é7_4 ?:-'Ve'h f*éao(?rojve.rn'ou.

Based on tlese primeciples, we consider Oxamples of
Fo.r.r;é/e Zviad prog vestions For Zhe C’huy‘av seale *
» I T T CEZe, FAC G382

C& ,FRe, 68D

CE, FA  &¢382
+ T v ¥ IV CEG, ACE,GBD, FAC

€6 , AE ,GBD, FA

GCE,6 ACE GBD ACF
> T 2 W CEG, DFA, G3D

GCE , FAD, ¢ 8D

GC , ADF, BDE
+ vi® T IV BDF CEG, FAC

BDF, CEG,C7FA

-+ I/E, "Z/I,I CEG, CFA CEAICEG) RDC

o'ne Leges Slncé ,’Droj)’e.lh'o;q.r Wo.!“é Cow%cl—l] h G- en‘o/;(

'Fa.{lu:oul e,?,j I’E-II ) I,IZII/ I,ﬂ-,y) .

F‘rah Q Co'mbc'ma{ovzc.r-a/'n're'n Vc'ewlooiu:!/ one cx

¢"or¥e-re.r-{-ed & fﬁe 'hu'n.éer: o-FlPoJlt&/( C%?’ov-
= .s‘cq[e I‘Iav%ovu'zih? Z‘*r«:'aa/ ﬁlojre.ufoy.: bt cou.rc'f?l"hj/
of 3, 4, 5;5 ov a// '»mxa-».all7 /:o.::a'é/CZIfe/-;h/,e-
ront Zrviads. One must Aeef o min ol 2hat one must

dedermine both the set 0#3 or move Zvrads and ﬁe
O'l'o/e-r c{efzhin?/_ z‘le .s‘pec:,fa'c _{f_gaence['cyc_{g of' {AZ z[n'da/.s‘.




® Ckorc/,; ih Keyéoq-raz /Ve;.;iééor/:aaa/_r

-5- 1/8/z025

Ha?ma'nizafao'n 7)‘?c‘o1 cif les ...

NOie, /f és 07[)2.‘911 a/e_rg'raé/e éo_P/a

-LZAC {‘rc'ao{.f (ov 710716

saé-feé-r} 010 Pro;re.uc'ot—. //o/e—n.re 17 dho/ cow/oa(_t‘lj:_/ 0 zfée

ke7é0"76( ™ Bl w2 1.7/ fhjer ’moveweuzzf//(éy O/c.lea»ce_r

cm;;/ a[.ro /(?Qé/vh; fo G deore Plfa.!'ch;/ .rouz—aﬂ(

We TMow a(eéerf»une-fo-ruéle zl'awao( J't"lec.'l.‘:ou: Q'nl(

possacble Seguen ce.{/c/vcle.r Zo /o(47 Zhem . The nunber

o-F Po.r.ué clidees o select 3

5 6o 7 Zriads from

o 3#riads

I

tt »oy

Vi

2

K

Vi

.4‘{7[45/; o S#vriadls » & Zriacls
Tlalit| DL o T lecln|IX| X o I|ec|ei|IX|[X vt e
A vi o vii® ®
lvi_ e vice » vi|vii® e
vii® e Yive o E% v |vi® o
X o viiea vi lvii® @
At ve vilvece o i |IT X [ve |vie® »
vico o Wlx|ve o ¢ |uwl|I|\T |vi|vii® »
Y Ve & viio s
vii© o velvice ®
vi|vi;©® e vi v£Z°o?07£v;ad;
LrI X e || v @
1 e vicoe  Tloz| tui| V| X |ve|viic @
viio o vi|viio @
YIvi @ Yly: |viio e
vii© @ IV |vi [vicC o YZio e o ® BODF
vilvie® e i\ |ve & wi ® o e ACE
WYX v @ viiee I ® ® e GBD
vice ® Vi | vito® E ™ e e FAC
vi| vl @ | | Xfviviio® 2 e e* & EG3
Yivi|vicc @ ﬂ_.'IZI' vi |vii® o f2 e o o DFA
2 .ZI'JZ_Z_ o |I|Elvi|viio e X e o o CEG
vi XA EXXN
yiio ® PPacAelbel anyresnon CDPEFGAS
Y Vi
V” £—1—:e 7 ke7-¢alevea£ é"r;ao(.r iy
ve |V
| Tve 0 (3)= 35, (4]= 35, (5]‘21 (il=7
wil ©
vi[viie s amol (3 )..l | vespectively. These
Yivi|vice o
| ® wumbers are fhe Zp—nj ths of Lhe
Vuo .
Ivz viil e -Pure. Zables om this Poye- SELECIE:D
Ve VHO *
 TWITlvi[vii® @ TRIADS THAT TOGETHER "coyfk"

ALL 7 #oTES oF € MAJ. ARE MARKED'S!



¢ Chords 2 Ke,éoaraf @Aéovéaod: -6~ 1/9/2025

Harmonization P'n'ncz:}p[e:...

Notes. 1) The Z£otal number of selections of 3, ‘I‘l
§,6 or 7/ £via As from the 7 /te;-.:nﬁéreaf
£riads ¢s 35 +35+20+7+1 =99. 1¢:s
tmpovtant #o mote Zhat ouly 18 (of 35) Zriad
selectionsy cover all motes of € mafov when
Selecézm? 3 fviads amd onl;_éi{onS') Zread
selections cover all mates of Cmajov when
selecting Y friads.

2) A set o"é, k #viads can be ovdered — and
?layea( —in kl = l~2'...'k_W_a7_§_, e.q. he z{v:ad
set 1 I, JIJJZ’} com be ovdered in 3£=€Wq7$:
I-w-¥, 1-¥-W w-I-¥ I’-¥-3 V- I-I¥,
T-I0-T . This fact implies, for example, that the
16 4+iadd selections (when .s'e/ec:!cw} 3 friads)
can all be /ola]ed in 6 ways == o(e-f’é-n:fn} a total
of 96 Pos:zb cloties 4o ;J/a/ these 16 #+iads.

B) One showld use a Lviadd's 100t position anol inversions 4o
CEG EGC GCE I I' I* dedevmine woys

'

PP

FAC ACTF CFA It w*

:‘P“‘*ZY a-no'(rJEhJeIZ”

63D BIDG DGR I Y‘ Iz zla M nimize kauo/

f?_ 7&7_& zl'n:aaé

/
-73.1'_"]79::"::1.. 'c'o e =

IB: . hd .... % - s .'.' awncl ‘)‘?I:‘hjef movements. T4

I I. (.)J * _l_ 1’2 l . l. ® ne Sx 3x 3 =27f b.f;‘fé[/:'f&'e.r
(| [ [EE I 11

(v) CDEFGA3B 7 FGABCDE. Z.‘_o_zf_cv_/ﬁe I‘F‘Yfrvveuzoh

Two possibilities fo play I-I¥-X densely. Witk -’;_E’Co'na( 3nveY:£ans_If’gz
I--CEG' Coulc[ Be PZG‘/EO[ Pa-rzl-"a 1/7 Q_SC - a"JI are SIIOW’! z;’_ {Ae ﬁ,u.—re‘




o Chords in Ke,Loa-rd N@i;‘éov hoods -7- 1/10/202:’;

Ha'r'mo-nizai‘c.’os. ?—rz'nci/v/es...
q’) lee Po::iéi/iz’/v zzo_,/f)_g_c?/_q Zl're,'a c//OarztlaZ//_”c'_r/oowerﬁl.
For exaw/vZe, T =CEG car éq_r!_e’_e_édscz:éj CGEor

.S‘iw/alf__c_.- -ﬁeipeo.o/l‘h; On z‘ée ”Aar'monic Cohn fex:f”o-,fa

V4
Si’&co'f)ic Co'm/:o.rc'iioa,} Zlée AM%R% Car /érq[o; Can Com-

plete Zhe intended Eviad whem played only in par?.’

S) Ma‘h7 Commow!/ u.fea/_P_v_'_o;-re.r.eru.r use a .s'/aecc'-{’zc
f’rc’ao//Cono/ ')nu/;“'/:/e 7—‘-1:9719.5'. T/‘lé.rloo.rh:éé /4‘1‘7

-Furékev Lmereasés ;!Ae 'hu-méé’v o-ﬁ_avw[/aé/e_/oro -

JxELsion s Zo havmowize im a given kef' For example,
T-IT-T could be “extended” via zepeated use o £X¢
I-IW-I-¥, I-IWW-T-T oy Z-T¥-T-T-T ave X
viable. The #riad progression of Pachelbells Canor”

also Uses Zrviads %ul{;fa!e Zimes, ¢ s defined as
TI-V-vi-c:-Ir-T-I7-X .
G)Acldifb"”haz COMmm eui‘: Coucer-ni'nj/ i)'ro ye;.r"ov.r/Anvmom'zczl!oh3

° A V9r7 o M mon ?Lo?re.r_r;o», es I"Y—V(:’IY.

@ ’2"‘:@'1- 'Yocl( a'no( élue: ;)-ro;ve.{f[o‘n.f u.rua”; Co».n‘ré of
Zhree ”j‘rou/o.r]” e'j’l I‘I‘I“I}»E‘N“Ll} Y"J_V“I"I.

-

® C/Ior‘ﬁ[ ?'rai ressrifons €amn a/.ro Ln clucle 7£4C/or‘/5 -_— or

Mmor e CO‘IMFle)‘ CAOY&[I By e.j_/ Y Cahzc/ QZJ’O 5817-

® 0329 Car Aavwoﬁ[ze « zaJ'ov _fca/e w;‘z‘é 3%4}‘07 frzad':/

£ e.} ; [:.‘am'c )I E/fué/onlhabf) awr o/Z/q/om;nani'/.

e Oue can a'najo;our/ havmwonize a minor scale with 3 miner
Eviacls, ioe, &, andv. (Note: 37 of v often vaised
_é/., ¢ halftone | £o imclucle the ”Lezébn”.*z-“xmp/e: i=ACE,
w=DFA v=EGB => Y= EG*B, inclucling"Lectton 67, )
* [ eitton =Zeab/¢'h} Fone




‘C/!o‘ralsﬁz_'.ll(eyéaaa—ol /Vei;ééovﬁaoa/.r -8- 1/10/2025'

Ha.‘rm o-nufzaé"o'n ?‘Y['uc(:/o/e."...

L A P'rajre.rn’ou CIIOro( Can c"m-lua'e a 'hozle(.SJ ’noZL ée[o*n .ﬂr

é Z4 e Sfeci-faéc diatonic scale. Oféen/ l:hC-ZQp/lfh?

/
Su cl’l G 'Mo‘ée(.f)_}_‘r_e/oare.r”Mcc/u/afiah Zo ano ther ke/_

7—7,7": ca227} /'Pro;reu[oh.r /mve a_/f:.j£4 019 ohJ/ @ -}—aew 6av.r.
TWO-{Yiaal/‘cAoro/ f_r.aj-‘re.r/;oh.r are ”'bso.ré ..f[‘»r/olel ”a'ho{

a[z.‘e'r‘na{z‘nj éefWee,»h T and Inz)'.r comwm/7 dene .

¢ Three-Zviad Pregrefsions Cam _C_c:’pz‘uve all 7 netes of g

"meZc 0[7 en a _f/oeci-(‘dc ke;. O%e C-ow'mu».lj uses él:e*n—.

aJs ‘\fouv"'éft:ao[ }Z‘Euf__ia—z-!o ‘Pnalécé & ”ét'hqr _.:74{4%‘”
Examples: I--V-¥, I-W-T- ¥, T-IV-V-1IV .
o ONE CAN USE A MELODY To DETERMINE A PRoGCRESSIe

Ni

ONE CAN USE A PROGRESSION To DETERMINE A MELODY,

One can use _”?w/,_,_”_of four Eviads as "building block:’
and appendfconcatenate them, e.q, (I-I0-¥-T)-
~(T-IV-T-TI) . This cam be cdone vepeateodly, Zo
satiefy Zhe meed of a 42/8-/16-[32=bar melody,

Blues often uses a12-bay form with 3" greups.’ A dypical
progrestion i (r-1-1-I)-(W-w-T-I)-(¥-17-I-T).
(Chuck Berry amd Liddle Richard have used :.)

So-Cauea[ ”/ 750 P_z_o;re.utahsl/ Enclucde Mminor z[n‘ac/.r/

chovds. EXaam/;/e: ave: L- vi-E-I and L= vz-z;-]Z -
e CIRCLF-OF-FtFTHS PROGRESSIONS use I{c[rc/e ao{/'accn:;/‘

Zo defirne fée.reguehce ol Zviacl s/ chorods oﬁa‘ﬁ_r_o_:

}Yerriau, TAM:/ z_lée Cc'rc/e ‘b:a/{e.r /9°Jlt'é/€ asce—»élby ov
de_r.:e'p.,;/,:-.,; us:‘»} 5£‘I/4£‘I. IXQ%fleSfVL‘-L'[—Y’I =

=, ACE-DFA-6BD-CEC; I-TV-vi>sie-vi-ii =M -T
mef

(-ﬁ*ll‘c[rc!e ??ojre.fj‘c'a 9:) .



oChora[_s ) Keyéoaral /Veijééoréooa/.: -q‘ 1/10/10.25'

Ha‘l"')'n oheZa tio0: P’ri'k cifles...

ks Somei’i'me.\" &q?'cy Zl‘riaal.r/céovc/_r ave usecd in a Pre-
instead oJe 7.4/)6 ”correcf "'7;;(,';;07 z{‘r[aa/:/cééra/:/

?-re.rfiou )
e-y,l u!ih? I-E—E“I ivnsteadd of T~ve- 22 ’I’
when co»_u‘a/evz»;/ Zhe /(e//-fta!e 07[’ C?naJ'O'Y/ for exan./o/e.

Ajazo. ié;; s p/oue 210 /:ve;:aye rmo a/ulaféon J.

® ?@rcef:éuau7} AQV’)nq‘n Z « Lien Vie Pro;?e-&noh.r #£ba £z

,fn,ove u/ol’move a/ow-n a seqle S‘L[ela-é7 szlelp c:f/eq.runj

"
(?a C/I eléel 5 Cawan c..s' @37 exﬂ'»vffe :!A z[ 91;,/;/07: 1”6447"”“/’/6_)

® AH ilze:e fv:m:/,/e,r 4/:/917 e;uaﬂy z..!o Maj‘ov ano minoy ke;.s.
(A’k exa'mTZe °'P Q/E.fcewza/ch} Miror PVOJ‘YQJJ’&O‘P( L.{I.’)Z-llfe
/14416/(.1 lusian Ca Jewce “Adefined as E-XU-YT-T

= ACE-GBD-FAC-E6%38 (). Heve W =F6*3

A mein,

is ucedd instead of v =EECB, since @#E_r Zhe

!eaa/a‘w} Zome (m A’hu"-'ro‘r .)

7) c D I _F G‘A B Tl?_e fqéleg‘lmwa here cs5 @

)
i 7>t‘ 7441::«2(74)( ’ lymf’.fumwanzaf

I ® P2 @ i
(o] o O
E% s ® ° 2:° Comlpacz‘/7 Zle estence o-,l’ /mv‘-
(o] o (]
re L J ® e ’Pno’nv?a*aO‘h W:.i‘ll 'rgaa/f [
LLL
o ol [To| [7]m = e
]Z. ® ® iv tbe C'MaJ_o_‘r Icale(.l ®
o (o} o
I- e PS ] IS R and the A miner Jcaze_(_:_o"l ‘0,).
o
vi b e ® ﬂ T/1e -Fér.rzl‘ Tow of Zhe Fable Shows
o [«} [ ey —
w.io ® . ® - e N m flqai‘l can be used fo harmeo -

mize Zhe metes C Fand G (‘')

” He‘r‘h-ngZc\f'Ic-n fable.” /

a.')q,a[ -£Aa't.l. _L: Camn ée usea/ z/o Aav'mouIZe ZZAP 'hoz‘e: A C‘aw/EY'°'}.

T/ze -F&rsf C‘o)umvz .s‘llow.r z‘éazl C Can be havmonz'zeol wzz‘/z the 2riads

I IV and vi of Zhe C major scale andd Zhat € can be havmonized
wa‘é the £riacds £,T0 anc/ ¥1 of Zhe A miner scale= for example .



®Chords in Ke),boan( A’e:;éénéoa,,/; =lo- {[i)2025
Harmonization ’P'n"ncifZeS...
The {:zz”;n? examples demonctrate Fhe use of Zhe
“havmonizadion dable " on the previous page:
+ Given Zhe progreciian T-IV-Y~T, one can selec?
netes from the “note set seguence” {c£6)-T7FAc)-
-{6,8 2} ~{cE GS #o define a melody. Of course,

Wl:e'h 'malfi‘hj mote selections fvo% one .,-F z‘lve:c“»noz‘e

.rez’.c ome Cgh .S'e[ec_'é on e, fwo or all ‘hc*e; ‘n zlée ..rezL"

Po.r.f¢’£l7 al.ro .relen‘«'hj P me‘l‘e(.rj %uli'r/;/e 1l¢'h1€.r (a/e-ﬁ'm"-7

a :Em/,/e qoue—-wo*e-:e?uence”o-ppa welod, ov @ Mmore
Cohrze"‘ " 'Zl‘n‘acl"/ckovo(-:e,ueuce/(}.
<+ Given a .Se_?ue-;,ce O-P Sc'uj(e notes a/efi»a‘h? a we/oo(7)

€. g C-F-F-B-D-A, oue con define cmplied

f?éqd_/p_r_?;—re.uc'ovr! g u.n'u; ecthe~ zlée C'maJ'or Scale

oYy 'H;e A minor seale -Fov lqar'mom’—?a‘fﬁ'oh . Cow-w'o/rn'w?/

f’?& .six—»no-c’e .fe?uemce GXa%fle, z‘ﬁe wo J‘e;uence_{ o.ﬁ
" f‘n’ao{ .re-[_r" are =
C'majofr L)avmavyi {I,E,vij*-[l’)iii) Vc'} —{‘:‘:}E,V‘:‘.o‘f —
| cfre Xovu-fee X viiof-{ec I ve |
A minsy havmon R {¢ IT I’If—[z 1T }— {Z{:Zvﬂj =
~fal Wi~ - v §.

THE PPOBLEM OF DETERMIVING A Good” — o0R "THE

BeST!" — TRIAD PROCRESSIoN T o HARMONIZE A MELODY

(WHEN oNLY A NoTE SEQUENCE (S GIVEN) 1S DiFFicusT ]

FoR EXAMPLE, GIVEN THE NOTE SEQUENCE [MELoD Y

N =Wo=-Ny =Ny = N -Ng -7 - Vg ; How DoES ONE DECIDE THAT
N-w. DT Nyt M-ty DX W71 L IS “Goop” 2
IS N=Wy=>TM ; Wy-wa=ls - 2>V ; V7=l ST ALSo “GooD” 222




o Chovds i Keyboord Neighbor hoods N 1/12/2025

8) A Ifs‘['htf’!e harmonizalion Q{ij:’iAm.”Téef‘roé/ew o-ﬁ

Cjefe‘r‘h«é’hiﬂ; G (-Fqu,.,al(7} I/::aé/t? Aar’hou«fzaft'oh /;)‘ro"
-j‘Ye.fonn 7[_}: a-;il/e'h *me/oa/7‘ s oli.rca.uea[;‘h mor @ c/efa,.‘[_

in Zhe -Fouowh? R

b /f s a.r..ruwea/ Lhat a we/ao/7~ ,_‘.r_j ‘ven =™ a Seguence
O-F ’)107.‘8! (.fo-me ofﬁée% fa.uié/, /7/‘?720/ iu/ar/w;ﬂ céovtlf}_
o The __/v_.’_fy O-F the %6/06/7_ (s Known . (C%"J.OV/A'ME'»DV

it assumed gud wsed in the 9)<a‘m/>/e ée/ow.)
e We "sove a Wr-'"r/owllo-ra foiker/ width oves the mc/o:/{7_

i 4 / 7
’M.o‘ée.f -ﬁ*ow ZC‘ﬁZL/{“ {'7’7 llll/ e‘j./ Weé move «q win/"w
ZlAaf Coh{'aihj _2 or3 ovr 4’0»’.._ Cohfecv\ffvc’ notes aﬂo(
—————

,l..f[:p/c ,:{// over Zh e 'me/od7 motes.,
d ?‘-OY eac/z w[‘no/ow fo.u'zle'oz., ”C?thj Zie 24”16 079 u-.e/oot’;
q,“}e_rl”u/e a/efer'miue 7£ov /;ow wah7_ o-F Zzéc k ConSe~

deved notes /7&‘14; insid e /Ae wiu/ow) owe could use
Z"Y[aa( IJ!..I:J(:Z{:,.ZZ‘JZI Vc'l Vt'l.'a e "-l c’c'?.m)c.y; Vgovm
"
Z£° éﬁ}"‘moh‘fze fl:e k "?°£'EJ.=>TT:¢20[ Cou-n%ef.r"ﬁreacéfo.u"{[on!
® Since Zhe /{e7 of Zhe —me/or/7 s /r'nowu, one —»,;;42‘

6V8n12u41[7 be interested n a Advnowdza Aion f/;azz::://-
Uses a .r;‘*m/ale set of zlr:a/.r/céon,é Zo define a/fée
fo.t.f;‘£17 k‘no/erlyz‘u;, /DYoj‘ré’JJ;Oh T e.j.J I“IV"I“I v

C—Eiy~-Vv=-c.

(’ Us[o,j Stehk o ”.:l:a/;u; w;uc/ow”'mez‘éod resembles a '217106_
of olisevete c‘onValu tiom .”)

e 7:67 eq¢A W[‘ha/ow Pou'z[{uh Q[ov-} Zéé”e 'me/N{?, Olé’zley'm:_‘he

Z"/;e {‘Yéaa(/f'riao(.r Wc'zlé ’Pn&x:"hml Zl‘h.'ao("couu‘}‘er Ya/ue_r,

e We can mow detevmine segueuce.s {’//I.‘he.r”/’}DO/7'/:he:”} of

f'n'aa/_r ”a a‘h? fée %6/06/7 o coungcz‘ih}_ zllo.re w»’zl/r mag[ﬁ’h“é‘a"mm
Vi v o Semnrodon?® values. MConscdor all T or only cerdain Z7id 0/5-)



.CAO"’C[S ch Ke7éoava(/y€:'zééarjmaa/f —/2- I//Z/ZDZ.S_

e sze z‘-n'ao/ .:e?'ue’nce(sl 're:ultl':n;_fpy,m fé;-f;/owe/7

-ﬁ:'malﬂ a(;ori-fé‘mc’c ’Pnl’zlé e ')[;v a/e{er'»'?héh; Aarnw'
'nczch} i-v‘,aa[.f (Q‘»o{ Gf)’o;)’ej.r ov.(.!‘l)m; Il ‘hoz/ée

/oerce,pfuall7 /o!e’q..fch 4 (Zlo fée eqr/ T/zar one
dz.so %u:zl Coh.rco/er ‘Ye_7ucre’.meh1lf o-ﬁ + 7{4% q"‘{

[IL{‘PMQ‘M /Derce/ozz«.ora i £0 O/e'tler‘,m..wej "”"’/‘77 ‘”’o(..]{.):.:

malize @ harmonization = Zhat offer vust supord a
cderived effect as well.

® We use Zhe fivsd 1% wotes (of dhemelody) of "Alle
Vé'; el sindd schom cda ” von Heinvich Hoffmansn veon
Fallers leben Zo deminsdvate the described Zechnigue.

(07424144217 Zie .rovy I ke7 cS $’M4J°" > e AaVc /rqw/ooie‘(
cz‘ fo C’majov ZIO e.r/aé/uA zl/,e /9“--”0716 ofevuhj J@;uruce )

slsed Cynle|zlelclalclalelFle|zlc|ale

vid b Ii‘ |"'xz'f‘x:(3."2 ‘ﬂgzsiz*yzwa:xti'ﬁ" .raxﬁsxzax
-Fovcauu-c'l: ] ‘121Izl'lll‘l"‘l
iir»::a-e @i g 1“‘2"2‘3”2 13”:3" 2| 2f ‘!2'1“3" _}’42 A

Zatior : E: . '12"3.2}‘1?23"1!22' |1" ‘1‘

Y- Il 1'1‘2l1|| |||‘£’ 23""112'1

notes Ve :ﬂ lxl"leitazylsx 3»2:,3"3,{134'2( |1‘ { 13‘1'
e lion L I I 1 Y Y P P

CE@C9I Tbe cou'hger Valae (o] is 'noz[ ,jnc/ua/e;/ £ Zi e z‘aé/e/' Q/[

AcA>IT “Dlank spacer” in the Zable vepresend Fhis velue.
G=>I Un Loy each rzqoz‘e dmaximeal counter values of Triads of
:g:ll? £he Cmaj (A =) hey ave mavked with an G The asse-
DY ciated Zriads cam be waec/ os ”Awwmnzm condlictates.”
C->I =D ONE MUST USE THIS TABLE TO DERIVE VIABLE CHOICES

FoR HARMONMIZATION — POSSIBLY MoDIFYING WINDow wiDTH,




e Chovds in /(9760:“«:[ A/Pt;;/zéﬂ'/woaj.r

v LJ""?-
Zep
andl
bottom

Yow §

of

® maximal

values of
o Stwms un-
ale'r lc“n«?o(
in each

colummn

(L[ue)

—/3- tl13]2025

b WE wuse éAG Sar e [Lf"%ot_le '?—xa'»-/)/e Z[o G/E%Oh.f?lrdzlf r_léazl'
;s HELPFUL [ IMPORTANT 70 APPLY THIS METHoD

70 THE EIVEN NOTES BY TRAYERS/ING THE/ For-

WARD — FRoM LEF7 70 RIGHT — AND BAKWARD — FRoM

RICHT 7o LEFT Zo make Zhe 'H‘.’Jk/‘l.lih; ”améiheo/ll

‘ y B
" Zriaol~countev /I/a ll«e; DIRECTION-INDEFPENDENT ,

I?z ZLée -‘Eo //o Wih/ C’Xa%/D/( Wwe use a wolLe-w:hr/ow w.'o/zlé
o-|£ 2 W}reh %ovih} farwq\,,/{ or bachware.

C A

m;mtnCEGCACAGF@fC C
I‘.ollZZlelcle:ltllwo 2 1|22tV [t1]|—>
v e 2222 22l fr (2 (2201 (ferfllle—
- (|t vy [t t (ot

¢ el | i | Ll I

sel {14 212 2|1 2 ¢ ) vl e |22 2 it
“‘1E112212 | el ol o o] t]2 2 20 qf G| 4
R TR T (Z (22 ot e ofr t ooy
LV |y bz ool ez e oy ofuo I

l (1 2t | il ot 2 11 t
Yiv| i2[ih el olez2] oo |
;Wiazlt i 112222022000 o ot |2 1] 1]t
ve 'Yl lo | | w2 2l 2z 2] o] o] efe q®upr e oafi i
0! { 1 (e e et Corfet
V“:ﬂ { ! dle ol o] I

black 'nu-mbe'r-/:-airs {_J.o/_a_) Dowin o/éw_frém left to 'r«lj bt
L’Z“G N UM éey-'fm'b’! (éoﬁloh«J: Win s/ow_-,[)vm.. 'n'Jé{ z_lo /e-ftl

Sajiﬁmc-{:G'CACAGFGfC:DC
I,: (3343(42)33|24|24/23/21|2 |3 11#833)2227
SEes vz |2 |2 f2alazfea] |eodfaz|e
zzzim:_g_agsg:g 2| 2|12)|22|22{33(34|13| 2| 2
wiovle 1 1 [3e|nale2jz2jazizziie]t |21]22)2 1
Ziv| t[i3(23]i ilz2]22(23131 12 |1
viIWT[32(31|21|33[44|44[33[12] 2|1 1]31]32)22]22
vii® Y 1B Hialzzli2] (feifz2|o

papersnake.com
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‘CAa’rJ; i Ke/éoaro( ”ei;l:éoréaoa(:

'
Sa;jﬁ:thGCAcAGF@Eczc
I;(_’ eocle | |@o]| o o ole |8 |® | |eoc|so|ec
i E[c'o _ o |ec (-

il | ol o] of o eolecles ol of o
H:i’f" e | | |@ |®@ 0|00 e ols
I;':?v soleo| o . o
v[:ﬂo eolecledfeo| of © e |ec|e
Vu. ‘o|® © o

TA‘:_S iﬁé!e ’}narlf.f ZlAe //Wf‘hw[loj Q’h"/'foo’”'“l(7 V‘.’Ié[e ’

f76’90(.f ZL/?ﬁZL ar e f/le /(87-[144::»«0«1‘ zzn'aa/.r o.ﬁ Cwy’or(r.')
a""d A’imf‘hor((o11 Zéﬂ‘[ are f%e /‘C‘lﬁa/&.?{a{f 2/7:'64&/!076,

447%017522?—{49 j;m_o,, [ 4= 210 e J@F“ehce. ('ou.n'/en'hj Zhe

a'/-[ev—nazlil/e zlo Aar‘mow;ze w['t‘A C'mcy'av -,,‘;./revtn'cl z!y:a,/_ﬁ

ZfAe Wh%ét’r o-ﬁ fo./—f"é/e 2!7':'4'/ SC;HrhCCJ s zléfrc.forg
IxIx x3x2x2x2xEx&x2x1x2x§x3=2%3%5-28631-5,

(T/)P "Vzl(‘hvéev o-ﬁ,’DoJ.{z’éi /22’:’6.: cs Zhe seme when C"HJ:‘&[c’ri‘h?
A‘Pni'noY"[h/)Erehzler«.’ao[J.) T/Zu.r/ an Q_F.feczl-"\,ej e ‘.c"-ehé

0144/ I?TchlZCal 'mez"éoo/ -ﬁr a/e'zlem»énéhi a

”zmz] acceptable

aw;//o[ea..r:hi, /)ar‘moy;pzc? zlrvao{ Sc?ln.'uce ¢y 'hece.rrav7_

o.z,m,u,/7, Ale 256-81-5= 103680 ”zlm,,/ condliclate

Se;uewce.r cannmotl be zle.zfez/Fvao-/:c,_J(/

FOY eXxar, le ohe ca
/’ %

clzlelc|Alc|AalGlrlel=lelDIC] identity “spons

I ) ® —© o O —¢ = < o ——eo mpe—m———— )

¢ i S © o § & = O‘)e Conse cu'léve ho-
ZEL S e
__m_ & o= T o ® z‘ex" /441.‘ Caiz ée.
N o—eo —o—o o —
—— /za; ‘hfo-m'zecl 17_ 6ne

v ] ; of Zse ”C'a'ho/t'a{a fe
VL. *—o—0 —@ &>—=——8 ‘
ﬂ e—e—e—o——-e—o Z(T"aa/r ”‘Mayl(e:/(.y(o'

This Zable shows sweh ” ,;/o.m,;

- Zhoce where at Leas?

Zhyee consecative motes share @ common Wens dt fate Aoiadd.”
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® Chovds ‘n ke/véoaro//VB{;Aéor/ooa(r ///3/2025_

T/ze is/oa'n_;// 54own <2 z.‘ée_fg‘;ure at z‘/;e éoééo'», _ie

zfée_]n«eviou.r Pa?e Sa;;e.rf Z“C’ ﬁ//owan} /rar—mo»:-

Zatiom ﬁo;;;ézlzfze::

Comef riads: CECC > I, CACAGF > IV (or CACAS" Vi),
GFGECDC =T

Aswmin, Zriads: CEGC ">IZI, CAcAcF > YT OvCACA-?[)’
GFGECpc > 1

”

TAe 'h-,ez.ll;oa/ jewerai’e_f fée Coy-re.rforw/cfh __Aqfnou.:za{tfoh
-S_ega encef N 'IE‘” C'mnjov andd A%iwov fn:«;[.rl P e.} I’E/OYV[)"I

anod JI=YT (ov E)"m .
We alss fraw.’o/e Zhe —re..m/{;/fvru{acec[ é; 2l e Lescribed s ethod

-Fov q IlWihy{ow 019 width I,l/ /’h 2hes ex?dreme settin , on€

°1117 meeds Zo dedevmine whether a mo de is ov is motl

/Dar?." o..E a faf'fick/av Z‘vlacé. Ajaz:'n)[a ova/erzlo 0/9'

Zler'nn:he [ -{;rwally ViaL/e l;aaymo'n;zé Z: o Of Z4 e /‘f’nollel

¢ [/
Wa'llé a .r'»».all (Or ‘nu'n[mdl) muwéev 016 l}'/pq-;,_r} 10113 %q;zl

forst colentify Zhose Triools 2het con be wsed Zo haywio-

nize 241-; e.{iL“Pou[éze subsets o-{—o congecative ’hoz‘e,r/ andd
£Zhex Cowéz'he /cchmecf/CoMCA‘LLc*nquC (-S'ome or all O-F)
fAe:e z{r«.’ao(.r .Suc}\ 'él:df all ’l'f 'nozLe.r ar e /lar».ono"zeo{,.

CAICIEI G|CIA|C 1A |G [F |G |E |C |D[C | [ntheleft
T e (@ |o ® L . e | |o = ]

£| o] o ol o o o o| o ol| Zalle, a mark
114 ® P e ® I

i® o o Co! oy ‘0t ss made
i ® |» ° e |»

| of | e e o o o|l | © ol when o tviad can
IT | o |0 [0 e P . Y

Ly © © (] o ée used z‘o bhar-
A o ® ® ®

v ol o -y | o monize Zhe note
vi ® E) Y s & ® P o e -

ﬂ- Q o © .3 (<] © (- o n fée Correspon =
yi® P 'Y

Y ) . o o cli‘n; column .
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® Chords in Kephoard Meizhborhoods
"Spans’ can be idemificd by corefilly looking 4 Zhe
Zable at the botdom of Zhe previous pase. These spons
leacd 4o £he Fcllowc"hi-ﬁvwal// Viedle harmonizations?

4

C'anj. Friadds:
C EGCACAGT G ECIDC

- — L

+ Ir

i———iI,Zh’orY

it 2,V ov w'e'°z
Po:.ra'é/e A 1l--—-l [[,YGV vil®
ha‘r'moni- |____' I,Eov v‘o
Zazztrns

Amin. Zriads: rTlwlz|lw|lz|XZ|X
b = IOI | ¢ |IOE |ev (IO | ¢v (1T

'] ‘.
4
¥ 'Ir,Vo'rm.
— Ez'fc'v ov'VT
= < T =
—i cc¢ ,(:v or]ZlI
— M erv YT

”Oie. ?[r:f’ fl)e ”,—'hofe J/DQ'n.S " cen a,” .ée Aﬁrwon,:zeg/ w,:zlé

”n /7t
fl‘lrEe /;o_u[é/e ?-Z‘h:ao'{f. Secovva// So»-e__-f/va'hf aVer/a/_Jl :.'.e./

z‘/:e 4£4 moZ‘elcj Con ée Aarmowizeo/ wilep, Ioo—ﬂl(a-y

7
ZZZ- oY z) - TAQ—*'/ /{-73'417 OVer/a/DLfroV[;/e Yariou s /lar Mro Mc 26 =
4

z’-lc'oh_f o-f-fr:éé/rlec'é’-f- TAL'ro[I 2‘};8 ”c’orvecll Anrwoh:zazla:o‘h !
(as published) is CEGCHT ACA>TY, G>T, 76>T,

=C _>I/ D "'>I, C "’>I}‘ Lhe harmon:zation Zhad 25 closesd

%‘o Zh¢s Seguence Zhat cam be constructed fyom Zhe El"?fl

L ”:/Mw” shown above ds CEGC>T ACASIY G->1,

F>IZ, GEC>I, D>X  CHDI. Thus, Zhe ouly olifference
o harmonization co FCDU and ECDOL yersus F> IV

and GEC > 1T, OVPraU) one can See Zha Zbe oloccribedd
e I:re/a{ive /7 51.,q1[ Aarwc hJZallt.'ph seﬁaeﬁces‘ “

weééoo/ camn ewerall
.. . et . oA mndo-t 6 mrvaclically o[e-fc"raé[e onersl.



e Chora/f in Ke;Aooral /yeijééovAooJr -17_ 1/14/2025‘

A ololc.’zlc.'p‘nal Comme‘hﬁs COhCEr’no'hj ‘2’4:’: Aqrnom.’zaonu mef‘od/-‘

-»> Con:c'a/e-riuj llarwoun’zazl[oh w[fé ke,-ihéevcuzlzlr:oa(.r
076 Chaj’oy /o)' an7 at”-er '»,.y'av .fca[e} Y, an ol khow:»y J/:ar.l
Zhe ke7 of a Co-»'fou'-liou/'mc/o/7 ¥ e Cw?'orl ome could

(zu"{:alt/) wuse a harmonization a..,,x;,,,,-z;,,‘;_iéc wie of°
Comasor Zriods L=CEG, I =FAC and Y-62380 —
Since I s Zbe ic_’»:ﬂ:j_ﬂ:cﬂr 2he subdominant and X
i 2he dominantd (Zriacl]. (Amlo;ou(7_/ owe should

usre Zhis c?ﬁ/;roacl. alio when Aarmohlz.'h _a 'me/o,/]_:'a:,q

knowm aminor /£e7_"7véov:z‘:z:nj Arviads £, v and V.)
-+ Co-n.s';o/evlhj Aar'monlza ZL:o;.. wi-/lz Cfm-y‘ov fr«:qo(.!
zz/.e clvele o-ﬁ 'FL.'F'I.LJ and ts i/'h_?;Jééeréooe{.rll

Q?Qih/
Q—.L.SO 5‘132 GSIL Aar'h’lbvn;Zaéc'o‘h i‘riap(.r ZzéﬂzL ar e IlC/D.[e”:
F C G C =T =CEG (Z‘on[c} A“‘ﬁﬂiﬁc

(!hé do‘mihﬁ*n'é) and G=Y=CBD (a/auu'—
P

|
Q Lyere ’ha'nf} aGs cdr /Clo./e_;z‘ 'mqj'ov ne,?;/.énm}
bu? Almin za=vi= ACE oefines Lhe

" elosesd minov 'ne»‘jééov”o-{—o C ond should Zhus also be
used . TZ“J/ [I, E,I, Vc'} Glio defines q;om/ betriod
24 fY;aﬂ/-\’ chherend Zlo zl»{e C'my'ov J"ta/é’.

Aarw ome Z & tiow WS

P /n svider 4o incovparate olesivable Lension' ina harmeni=
= atlom ) ome can also conside, Zhe use of 7ﬂ chbrds.
Fov example, ome has Zhe possibility 2o ‘extend ' L, I¥
and X, 0.9, using I’-czest I7- FACE® and
Y7 =GBDF, and vi’ = ACEG,

+ Ultimately, zhythm aud desired “harmonic_offectst will

é?n/:aczl Z‘é? ‘/)a'hq[ Aarw::u:.'zatédaz, j‘)’eaf/7 ',

- oﬁze e sZ f“rélle* o/éc"a/e whether ctis ,Iéet"/erllzlé Aar'monz’zf

\Al.'ll [~3 _S"qu( O v [avqe 'huméer c-p {y“aa( c4ak1€f 1?0)" a me/°6/7-
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® Cl’.!oral Consonance a'nolmt'.r.ranauce

1/26/2025

W;L(_'/e tfll is o/.’—fj-,[’.'cal‘f - oY fvemn z"nv/oo.r.rs‘éle-—,z{o c/e-
-F"-ne amn ”o J'ecz(éve ?Qa%t!t'tta'gfl/e Meagrur @ f)or 7qaa -

5 ¥ B o
z‘a'ﬂ've fe-rm.r like ConnSoroncé a‘ho/ o[;.uo».auce/ LZ/t-f

¥/

.S'le.'/l im/oor Ja:qJ fo GIZZGL/;.J‘A all /Ea-fé Q ,Wu.rc'cqa/_

accelo-[aéle ’T'a'nkilaj‘” 070 2‘%02‘6 Glloro{.f/ fr[ao/.r aao{

v/
/Do.r.rc'é(7 4-7701l€ Cl'ov/.r Z/O O'Pa/er Céov/r 7[:—.;\»‘ /?11012{

éeau{;-ful,/ Zo

#H

%OJZL 2 —2—7..

/4

One cCamn em/0/07 a ”w:'n['maz:'.rzlic { 7[:""—' "'F 2=nste céé"‘l/

ramn lt&u;_ A/ Co?t_rio{érthj _Sewi-z‘one 0/[.{z!a»ce '/?'am a

Aa:e/roc-zL mete and assign

/Y

Consonomece Vilues

4 éc llwtnr

0 (19& x-é ComSChah é/ ;f»n.rzl uJ//”)zLo 12(”10.(7.! Conlona»zl/ ’;no.rzl éeaulli-ﬁ-l").'

N

N3

¢ £ Clolilz]3l#[5]6[7]8]a [o]u]sz
?A.;:q‘:"_ﬂg Cl|%|D|%|E|F|%|6|%|A|%|8|C
Azz 2 eass f‘ LEEES ,7 1 c: i 5, : .21, 4L
12] 34 e s S L N i 2 G e
_u_la 15 @ THE GOAL IS THE ESTABLISHMENT OF A
_ﬁ_"ﬁ 6 17 VIABLE  simPLE AND YMUSIcALLY AccEPTABLE
qpg |11 15 25 RELATIVE RANKING oF CHoRDS " —
-S7:'11';'—e'é7‘_—£21 4 11 14 23 No7T oF AN ”ABIDLMT,E) CHORD-SPECIFIC
Zriad 7 .31 16 22 18 20 30 NUMERICAL VALUE oF ConsonAwcE."
VAL TR R RPRRT (1) The above table provicdes a “ge-
L:;m :_;30 10 23 20 2% 20 12.30 merally accepted w..k.-,,;_.h”
fowar) 4126117 1) 23 11 A% 920 23 (2) The Left £able provides
%a) 3 21,. 14 19 12.23 20 |4 18 4 25 Zhe sum of the thvee
T 2RO 1579 123 4 22 0 a5 0T AT P R
'"P“‘Hf‘ || 1% 67(H t# 17 10 11 16 14 11 & 15 of Zhe Zhree D-note
f‘f;j? O36 /20242683012 32217128 16 13 3% ’;g-céna(;"o,ezln-a,zr
mad (o1 [2]3]«[5]6]7]8]9 10|t 12|80 pun: bb, Wiy undts




® Chorol Consonance and Disssnance 2- IZ,27/.2015'

1¢ (s c"hZzPre.r?.lt'h? Zo lisd the _/:?Aexil-vankzhj/__
Zriads (with vood mete C)reculding from Zhe

.S['m/:/e ’Vﬂw/fs'hj/ 'meféoo( c/é’.rcr:ée.,{ o z‘éef,e‘,;o“,fye;
CO |y, |azs| Zriad o Note. The left table lish

'Ranking/_ ' 30 5‘ 7 CFC Subo(o- fke {Yiaa/: w[zll; ”C‘”“J""a*cc

‘hwi'na'h‘é

~
U

Consiclef nant ‘
—cZo_v:(_;— 2 25 3 9 |Cc%cC ‘*:f""c u:z»j vanks /,_?/3 aua/‘(f/ ve -
-Fav WL;CIL q 3 C A C m:i"A‘l— -5/9“{"’ez7- TAL'J ’)'q‘hé prt/er
4:2""0 3 24| 4 5 |CEA Al:::;:z'v = L4 okl be i Q]ree’"“%
or 5' 4 CFA 7:2':'::‘::'." w;’;l/; ozlzaev exa.'.f'/;h7 and acce/o'(e,(
A =o (nV.
“_iS__ L{, 23 2 5’ C$6‘ Csusz ’Va'nlf cy,,/er,r, /‘h éra[er {o frb—
CL:ZO{I 5- 2 ETE G Csush oluce olLAev /Iﬂneaﬂihzfulll’rq;,/(
wi
Ilo{‘,ué{ell 3 L/- C”EG‘ C”:Z:}.n; oro(Cva one can ..E:"_i;ﬁ’ éée
L-ag 4 3 |CEG Cw:j- use of weights applied Zo ZYe
v . " —_- root pods. N
£"‘f’_{f v g CEC MB"‘F /3 .2"1101.‘8 G}‘loval ’,Cop,.ronquce
motes ,. ‘”‘S "
§ 4 |CG%C /‘:i'@A values or, alt‘er'n.{:ve[}l £le

a/efa"n[i"[oh oF 13 2-note chovd

/
”aan-fona‘hce Va?ke_r g w‘ewe z‘le VaZue JEFHe-nce ‘s mod

the u'hiqeor'»,} e?u;,,/e';-}m.-/- se?uea,ce__el_/,_._%/ ., _f_%.
OAa[ali{Zonal /Voi‘e.f. Cl;c'rc[ t"hVér.t;'o‘nJ‘/ lf’"‘ho{e ConJ;I ?gjre_uf:ous.
(I} TTl:ad/CAcro( (mversions I‘Iav’e a[;.'»f’feve-nf ”Coh Sonanc €

values "= and i? should be #his way. Dependding o

one /za'r'mmu'caz ar'h/'mu.rical rie w o-F 70°{POJ‘¢‘I{;°A‘ and

. 3 ! =
Ln Vt?r:"oj_;j oOn e ‘h«z«,rzl 6/95’;.{8 oern € < a(e-fr.n(,'/unq anel

" <4
Cowfk'z‘azlfov. o-.[3 ConSornanle VaZueJ’

(2) Oxne ca'n_;e'nera/c'ze Zie Adescizbed metdbod -ﬁor
Zoiads /V,/Vz/V_g ; /I/V,‘f/vz'éﬂfglﬂ Zo 4"‘9107.46 chovdds /Vllvzﬂ/z”‘?;

ceordling Ly .

n n
/th”zf”}‘f/k?, Wée're one uses z‘sﬂ‘@rm/ /eq;{éjﬂzlﬁ%ﬂ"/_é.’%dzﬁ,‘f_’?-
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® Chord Consonance a'holﬂf.ffouance 1127/2025-

(3) Offeh/ on e /QDTEFevJ & 1}’)’4 o/ua( amn ol fmoollé/oro—
‘j-ve.rllon “ Wl)e‘h ’Pvra'l/t"hj _f‘row a (}?o.t./[é(;lli/ef7

(4

o,['JJo'ha-h‘lL”) Cltoro/ Z.!o a'nozl'j;er (/?o-!l:'é/7 ’ver} Con-

ri 4
Sonahlt) c/»ovo/ '_@.i.l WAe‘n 'mch'hi oM & 17591«::0&,

/]

Vi 7%
c/, ovel z,Zo & “Ye_ro/uz’z‘o), CAAYa(. 07'16’ Tqgn USe fée

ﬁaé/e/-ﬁu%czl:oh Co (AnzLAzg) Zo detevmine a
57;,.;,92_‘1» /907!'!' /‘ffof‘re.r.rc'oza _7£7o-m & .sz.‘arz’- ér:a‘/

{o G fer'»u“nazLiou f}«iaa[)é7 Ma/{‘:n;{_ on{} Pl ns -

{4 43
’hzal CI'IQ‘h ey 'fc CcohSOMGguce Va/ue.r Wl)e-h ‘hoy.",j/

Srom tviacl Zo Zrvial. We consider Zwo examples.

The left Zables define Zwo />m‘4s
By, 82 |CO| #riad £rom Zhe START dviad €D Fo
stk | | 1|6 |CDD| 4y END Aried CGC. The START

(1 |C “p%

f‘r,:ao/ s /,4?/7[7 a/,:.l.louahé Wlu'/e éée
i C L:DE Z-N_D ir.’aa( cs A(;/)/7 Con.{oy,qh{_ 7-43

2

2

ll. il ¢CD§ -Fir.f'f /D_Y_C:;YCJJZOh éhVo[ve.r Nine t[r:aa/.r/'
3 I71C 2 Zhe secomcd /D_f_f;veuioz—. User o»/;:ﬁ've Zriadds
2. 119(C%F
3
/_f

i

" = 47 %al{:hi _dar ELJ_@Z_“_I_”WZP»- %°Va:hj
5 -f;ow '[‘r«.'ao( {o zln'aa(. ..gczd /Jro yessions

=) “ “ o,
v 41CF A def«‘h e ’hoh"c/ecyea.r:».;_/oqzlé-", &, e./
O c GC 73 £ =
ehd. 5 3 — ’Con Sonance Value.f nhever Adecvease wée:,

Dya D23 CO {‘fb'ad WOVgl‘h} 7@'01». @ {Y;eﬂ( {0 1!1191‘le><£. Skcé

stavt | 1 1 | 6 |C2D " ”,,,,WDA,,,;‘;;7 vule! seem reasonable o
2 2 | ISIEDE | e fovce. Twe velevant guestionsarise:
b 3 |23|CEG | et a_}ﬂﬁw,em-m." Comscsd of
P = 24| CTA mavy ok few £riads &
end | 7 5 |30|CGC > Are such pavely onsonance value —based

4

—oniye'r”.on: ?nu:.:'ca([Y 'nice auned QccePzLaLle’?
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e Note. One can view Zhe describeol method For calcu=

/
/azzc"nj ’C.'o'n_rona'nce Vafue:” as « wet‘éoo( 7[)or o/ef:'hzlrj

ComnSonance (awo/ Qz.fo d;-f-fohauce) Via ma/z‘;'l’ar[azle -/)u:.czlioh_r.

/'n 7_149 ca S e o-F z[-r-'ao/.r/ one ses & Ac'V‘N:a'/e fuacz‘"oh/‘

£ the case o-/" 4-mote céor;/_r/ One UJICs & drivaviate ﬁmzz/zon,

17 A N, Triacs. Adriad is undecstooc as
- — e

él "2 ‘:3 ”, ”2 N3 WL.[}) a.f.{bczajlgé( (_re;”,"_
L A"- T A22 —

i fov.e)ZhaA'ce: 4',) iy and £y —

A3 1

-

Wllere} or exa—m/o/el 7547;-0 /f€7f
Cou(c[ ée iho/eXEGZ Fvvn. 1 2o 83,

T'-r"ao/ a'nJ "{_f Paramezlef.f.

It s asamed Zhat L, = <, andd (, 2<;, 7'/14(:/ £he vele -
Van t 2- note (a/,,‘a J/ chovd ,:_'-h‘feyyal (e-n;fé-f” are A’:_:Jz-e',/
Bgz = (3= <2 aned A,z = Lg=c, TAptaz3. The descrcbeod
Lunction Loy <o»,’>...£:nj Ao somance values” ir a bivaviale fumction:

CO (”l”l”_‘?} CO (L-,lt.z, i.?):CO(AIZ’AZ.?lAIB) =

= CO (AIZ) + CO [AZB} + CO (A,2+A23)=CO {AIZ/AZJ)-

Nl Nz_ ,/3 f/&, LI.—'”"zle CA”'J-"- TAe je‘nera li za tion

o— -0 © —e

& 2 c3 4 °1P Zhe -[)mefioh Aefined -,[;, Zriads
Az Aas . A3y

F + T N yt'ezﬂl.f G ZIVZVQrEazle «/aup.gtléo&-. IEoy CA,,JJ

N A3 !

T 1 M - - . -

= AZ‘f " MA/Z M;Nl'll Wl’fl’e t.lftzl szt‘g aﬂy/(.gft*
. Aty —t
—c P

a‘ha( A,Z'J" ‘.&-“1) Az3 =;:;—¢'ZI A;l' ‘(:1"(:;'

Kenote chord and parameters.

B13= ig=iy T gtz AT U2 a3 tasy
Q’hd 414 = 4'4—,_‘1 = A12+423 *“‘3#- T/Iq_(/ z‘ée 70¢m¢-,zl[oh Zecome.r:

Co (NN N N,)=CO (51; i, 43, iwl=CO (4121423/ Az4 1M1z, A2y a,4)=

=CO (A,2J+(0(A23)+[0(A.?4} +C0( 4,408,530+

+ Co (423 T Az, 1+ Co (412.+AZ3 *‘434) =CO(A;¢1423,434).

é AS a Con."e?ue‘ncel one ca'n_?‘ot/lli:uah:ze I’COHIOhance values”

'FOY [} ZD oT 3.D Joma",h (?the or 5P¢Ce). papersna .com
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.I” ora/ev z“, ma/(e effo:ilzye a'na/ mun'caU] Mean:n;_fuz

"

use °£ z‘lie P'ro/oo[e.«/ ‘l»nezzéo;( For camfuz‘:h; ContsonancP

Il

yalue:l one must aolo(-reu and srolve a cruclal Proé[cm.'

-» HOW Can oOoh e e:z‘aél;:A céor:(_ﬁ_):_ggre.u"on,r 1,!/;41!
3071(7/ Sa’f&:-f} aha/ ure zz'rao&'zla'ana( wa7,r ore .rmnf///
j‘raa{uaz /)ay'ynontc ?Ta;reu[otx })r:ne:/o/er afmavemeuzl'

AN-D Co-n.n,a/er a‘bo[ c'ncovforazle COhJonahCC Value.r”

o-ﬁ Cln ora(—f 7_10 c/eﬁ;ue éﬁ’:tl"fo!!c‘/e})_:‘o ression S .2
ABCDEFGABECD ... GABC The lef? figure i ,.,91617

2 5 7 1o 12 M . ryo £4/8¢[ ovr Com ?.lexz‘ -
1fT155t ey gag] oo oo
1 2 4689 n 1318 " 88 A Joo"/ me‘f/:op/ 7[2/ Com ™

puting Yeamsonance values” for an 88-key /(e7éom/ —
consider amd use Zhe actusl "physical key indices”|..88
since (&) Zhe some chods when ploged in Aifferent oc-
Zaves of Zhe keyboard should [must have diffevent
oo somance values® amd () a 2=mote chovd Ny Mo shouid]

’Ynu.r't,[ Aaye a/,:-,f-{-oeveu-l' ”Co'n.ronq-»ce Va[ue.r” a/e})e‘ho/ihi oh

éée oc'fave.r W17€ve fée 'ho-fe /V! ;/ zlze 'nozLe /V2 are Pla7e¢{.
(Exa'mf/e-’ N,=_E) /Vz=_.p_} £,=i/ =8 showld [must have

a c/:_'-F-FerEM‘LL I/Coh-i‘vncn.ce Value“ Z‘éao. /V;=£, NZ:-:DI c',z_f‘/ c';_:!_go)

Piecowise ®Note. Ome can also define anod=if helpfulmmutilize a
Linear MZ, Mo, M, M, PIECEWISE LINEAR MAPPING

3 1z € g 3 4

ma eh - ~

o{_f‘}; ?’C @ 6][) the indices 07? Semi-Lones.

Yo yote T/;e [ef{ -Fa ure cllustvates Zhe map
chovrd I —% Sppi=L l =iy

ST, 3 _T, bel — T, 11 _7:;' = X; -‘ka :Z:l:‘—k"lk_,., )Lkﬂ*lk k=1..3,

®%mosts” W W 1 Fy s '
movement

Of‘naie ﬂ,'u A/k ‘S WG/’/PBJ zla ”k’ ahcj 59w4—ltake L"&/ex 5 (Ck <L‘<‘k+‘) ::’m::ff/,eol
io nofe ”l'..o f, _genu-{one L'na/ex I {a-F'éev 'raouc-kj) Je-Fu«.e; a ‘npfe Aez‘ween M‘mwl/{k“
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If <s exz‘vewe17 l.'mforfa'n‘é Z[o ’YE'a/t'Z'e féall Céor;/

/'D'ro;’re.r.rc'oh.r can ée e!t‘aé/[.réEé/ é/ efhf/t-’o]ih} Various
A’ihc/! 07[> C”Q(Lg—r/ O(Q‘F[heo( é/ a/ije-)[)ere»zl Wa7_r 716

vView _/De'rzoc/:'c / C}rc/c'c cllarac‘/evz.rzlécr. Herel we focul
24

O™n f-r,:ag[, amdd |4 chov s, Ome miusd f’ee/o i mened

z.léa'zl amn e.r-/aéli.réea/ g,'y(“/.pr o:rafer (-foorwaya[audéacéwavdl

applies 2o chorcds cn Zheir xoo? posidions amd #oall

Z(/)ei-r InVersion s, 77&11”:9»'/ a Circu!av ov dev c/ef{ne.r

Zhe progvewions of both major amd (Zhvec) pmivov
_/Ley:/.rca/e.r. K?y"/.ﬂ:a/e- inbevent chovds only use 4 e
notesr of Zhe vespecdive u‘hé/er/7t'h; key/-—fc./e/' civele —of-
- fifihs — cdefived chovds ) on Zhe other havd, use all
12 notes of Zhe chromatie seale. I J.LAC'{Z//°WJh;I we

SUmmarize Zhese Zhree cércleJ:Q! fée ,/C[n:/c o-FZ“'[J’ v

using ke;-— [scale- inhevent chovds onlij- _(_2-) Zbe " havmmoni c
civele of S5 uctng key=lscale-inhercnt chords onlyrand
(3) Zhe " standevd civele of 5%
Fx.: From Zhe endire 12-mote chromatic scale .

i

u.f"hj cAorJ_r w o4 notes

CE G ‘I} Cirele O'F 2"‘11‘. T/n’.r cirele a/e{’«'ner ZZAC_P_'_V_:?YGJIiohr

-;) Z g T-ci-iie-I-T-vi-vic =T and

FAC e-i-JI-ov-v-YI-M[-¢ . The
Wee kepe of Comige amel Lmin:
g:ofz are shown as_example keys.

%r {Ae:e ¥Wo /(87)', {49 céoy s ave !

-"l'
p I=C={ CEG -EGC-GCE .
CEGB-EGHC-GBcE ~BCEG /

relar _{ ACE-CEA-EAC .
T2 7! ACEG-CEGA-ECAC~GACE 5 °°

T/u«s, Zhe cirele Lepve_reuz.‘a{.:on c'fnplt‘é’f
maj. and minoy key cycles and all inversioys of chords
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Agaun/ Z‘Ae SCvenu 2‘7£a4:/7£1’ CAOYJI OIG‘F‘.P:GJ 47 Z.lée

”CZV¢le o‘F 2,”[!” user .L’_‘_Z]. fée 7'»07.1@: o-f a jivea

Le]kﬂ? (azz"“""‘; Zo ralsre moles 47‘ a sewmi— Zone o

al;o caf{ure Aarw ounece a'n/ melocdiec miror J’cale.r). Wf

7rov;/e zlée Cliovo[.r —ﬁw 5zle/>.r vi[o aw/m o WeZZ.‘

boz BIOF-DFB-FRD . L G3D-BDG -DE3
BDFA-DFAB-~FABD-ABDF / — — (GBD)F-BDFG¢-DFGB-F&3D °
= Vit'o =H‘
Ex
CEG (2} 'pd'r'mouo'c elrele o-F .5"'17_5. Th:- civcle defines the /ﬁma.J/
G-B D l C—I ?Loj’e—”l'oh.l I‘I‘Zi.-n'-&'i—vii?- IF-T
DFA F-1Ir G—‘I amd irv=-C: ?-E-.m'-ﬂ‘év- <. Ajain/
AcCE
EGB d"iv fLeJe ;pro]re-uiou_r aye .s/;ow;, -f-v
riads and
BDF %,:;W Zhe kt’;.r/.rca/e.r of_%?}_andAm[n.
ilEl'Z- The #viads and 7% chovds /mw(
o ‘,‘." d" .
CIG " “ dheiv ihver.rZon.r) associated with
FAC
BDE - CI:FIGI d’elaaua[bo 0»17 usLe
LX. ©-zir i the sever motes of Zhe __C_ana{;
g a‘hc( A'mzn, scazes. Tl)us} Z‘Ae
D o(i"ﬁoevence Le't!weep. cinle {/} am/ cznle (2) s ‘movcmeuf' é] 2'? vs. 5#'-3'-
A
E - C G (3) Standard civele of 5% 5.
f#, /‘h Cohllra.fll zLo Circ/e.r [,}4"4/(2)/
a
g: _'Bb d @ j) {AJ: ciyc/e q/war.r MoV es -()ovwaw(/
:D” 3’ Tn'aa/_r a‘nd AacéWan/ é/ Sevew ffW&"'Zzohe.f —
Ai 7*2' Cllo"a/.f // r/
i (o Fr using all A unts/ fée_ﬁey usred cs cteavd /(er__
B =
’s veached ajaa‘h. #Gr el c <x a?
CES | At 1 Lhe top feenter (2 start and end hep).
_57'-#& 77r£a¢[s/7ﬂ'clrords use the woter of ol 24 keys
: b
=C£ F# B:Cb Ixanr/C Zviads : I$£§#3-€#3>§9%£56#;
=G* * > CHEGH-EGHH- GHCHE.
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The circle of £ifths wses fifths 2o ertablish an ovder of
éhe ,2 ’maJ'or (IZ '»u‘hov} l(e;.: acgs ”he:f?/)Loy /(87./'” ah[;__

a’[{-Fer 57 one J‘e"hu'-llome (oua/ {A«J one ke, on {AC éf7£oav¢/)

01-.[7. TAMJ/ WAe‘h %oo(u/hzlih;‘fvon. & /(67 Zlo one o-F
c-z‘.r szo ’heé;/réc)’.f on 2he circle o-{? -{’"-fz‘é.rl L‘Ze -P_l.,_;a—e.u:oh
-fY.;'yt—. =] ke (Cl’ha{ (:ZLJ Q-’JDciﬁ'L[eal /(67—.'4411;'./:».11' CADV/J' )2‘0
i j/zéo/ kcyl(a‘ha{dzl.r a_llocia'fer/ 1{87—31«:176-'“'1‘ CAD,,{_c}_Zi

& Mmec

S % o o0 lel - We con.rio(tv zlée ,2(67 'heijééovbooo(” oF?"‘C"‘G

(d-a—e) s amn ex«wfle.

keyerbs > keys:Hs The left table
A F, d C, a G,e liste Zhe seven
SN T ‘C_}_‘-'_G.‘. i 5-1_5_6- I |T| cee |71 _](_87-;.1 hev ent fviads
key- vi | DFA | ¢ |2 |2FA | | X of*A | of C Fand & and
inhevent | |vii®| E6BP |i®|ic|EGB | v |vi |ECB | & offlve/f:qmue(/m-
riads I|FAC |II ||Fac [T |vi® FAC |ae Zuval minov keys
oFromC#G | | X GBD |iv|¥ |GB8D (WL | T |630 |IU MQ/ vespechively.
with “ ivet” i ACE | v |vi ACE | | ﬁc_ri | The ”»ne;;A/po» key !
682: WV | 17| gboF |7T |w®| BDF |u°|i| BOE | v Zriads have Zhe

fEG' (=C I) .U‘h Jey)i‘hed 7_11-200(; afg"l ivoi'fr,'aa(‘”-ﬁr Sn-oﬂl‘moo[ulaf-’u, 557’"’"*0"6 ;[,‘ffey:nces
GBD (=CI) B versus $b and F versug 'T#. Tl:u.(, ,/’Hec’?l.éw /(e7x”ex1u'éc’{'

f
\{QF#A (:6‘-1’ %a){éhqz f"rZao( .ft’mi[ﬂr:’éy__ Q'na/ /fe7 %pg/u[q{ionj ?<_‘>C

\663.'00-'51) and C6G ['m/D// miinimal Zriaod clnm;,ﬂ. (7he same is
z"rue, o-F C_ouy_fe/ -For élre?araael,/wq{ural mMminor kEZ.f.)

l'n z‘Ae Fo”ow"‘h?/ we consccler 5:'”0/2/6 wop(ulazl:‘ob._f .

vi:® BDF (0) <> BDF* <> BDG (1) T The example shown

(c) DEB (1) <>DF¥B <> D& B (2) (¢)

heve (s a moddulatlion

C‘e> G} WLere C Zriad llz'l"s

g?))’(?;f?;‘,""‘:”‘ FBD (2)<>F*D <> G B2 (0)
R il 's changed by alteving F
S€con o cversion < 3 < an?e 7 a ev..n}___
C G Zo -TF# (leaolihq, z‘ohe)lmiﬁj E‘f__G_
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What are different ways to modulate from C major to G majpr ?

Al Images Videos Forums Shopping Web  News ¢ More

These are results for What are different ways to modulate from C major to G
= ——————

major?
Tearch istead for What are different ways to modutate from C major to G majpr ?

* Al Overview

To modulate from C major to G major, the most common method is to use a
"pivot chord,” like the A minor chord (which is the vi chord in C major and
the ii chord in G major), allowing a smooth transition by sharing common
tones between the keys; you can also directly introduce the dominant
chord of G major (D major) to clearly establish the new key, oruse a
sequence of chords that gradually lead to the G major key by incorporating
chromatic alterations. ¢

Key approaches to modulating from C major to G major:

Pivot chord method:

» Use the A minor chord (viin C major, i in G major) as a pivot chord, progressing
from C maior ghords to A minor, then smoothly transition_to G major chords by
utilizing the shared tones. ¢

Direct modulation with dominant chord:

« Attheend of a phrase in C major, introduce the dominant chord of G maior (@
major) to clearly signal the key change. & EG>GBD
cEe & pe#A-> 68D

2/1/25, 12:14 AM

B

X & & Q
Tools

Modulating to Closely Refated Keys (Ma
Modufation ...

Nov 15, 2021 — number six that could be use
three and ¢ number seven is no good it's got

-f@;' YouTube - Music Matters

Modulation Basics - Chord Progressions
In this harmonic outline, the A minor chord is
keys: C major and G major and consequently

® Chord Progressions in Tonal Music

12 { Pi ;
Pressbooks

These examples only show how to smoothly ¢
move from one key to another. * From a major

@ presshooks.pub

Chromatic modulation: Show all
e Use chromatic alterations in chords to gradually move towards the G major key,
like adding an F sharp to a C major chord to create a more chromatic sound. &
Sequential modulation:
« Transpose a chord progression up a fifth (the interval between C and G) to reach G
major. &
Important points to consider:
« Harmonic function: When choosing pivot chords, consider their harmonic function
in both keys to create a logical progression. ¢
« Smooth transition: Use smooth voice leading between chords to avoid jarring key
changes. &
« Cadence: Use a strong cadence in the new key (G major) to solidify the
modulation. &
Generative Al is experimental. @
Videos i
https://www.google.com/search?q:What+are+different+ways+to+mod...YCpgDAOIDBRIBMSBAiAYBkAYIkchNS4xNqAH4uAB&scIient=gws-wiz—serp Page 1 of &
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Circle of 5% I-CEC
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3"%4«1: C:BL CIE 6-35 :D/):F#A F E G B ):ij
G EPC A F D¢ B G FE C* A FF
3D F A CE Yy A CtE ¢tB8 D #
mMin G NF? # e
¢ C fbcArﬂz"eG\ /$:D_BG*EC”A DF

Eb CEB G B D F At C
C A*F D B* G¢

CC EbGBbjDFA51
Ak D B G fb

Cmin

CF Ak C Eb G 3% D

Dt B G b C Abe E c? 4 7% D* B
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G‘ m«écv & minor
KPY"Enlﬂé’renzL z"riaol.f Key—r:nherenz‘ zl-n'ar/r
dt I GBD 4, I GBD . EGB8 ;. EGB
240 Ace ST préa 20 FRAC v BDF?
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mingy kKey — makes 27 oscble Zo directl f’_s'fe“ all magov
2 P 7 == /

am o minor dviads: CEG, G8D, DF*A ACYE 2678, B2*F7.,

Acx, £68, BoF* FHACH cFEg® ¥B27 .. Al T
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The /81€£" ‘)Eijtn’e shows wqj'mr arndd

MinupyY /gqvwouzc cérc/c;/ L(-"(.:h;, 7(46

5 ecz'-foic cireles of C’ma ‘o
}v 7 e

and & minov ” Zo ;Drovzo/e Comn text.

O}\ . -0 ®
Vie mQ'.&mZ’z'

<3' hefierie I\ég
L% f?yw.r o-{o fée[k po‘bvau uhme{g[

cirveles
LLe
g} ve i e
®x fo .
C A seguences newt Zo Fhe -ﬂ;«ve showy
& © \_:/ ' o "
= - aéove.) lez.f__?:efvefenfafwh chzlejrafe:

£wo circles Qnal_g_a/otlu-res M3 anut m3"(s.




’MOo/uZallZou "',"" .2/7/_2025—

MO clu/cn!éoh Via PiVoT CAOVa/.r Usres CAoy/_r zléazL
are Cowin. o Cl)uv‘[/ of f[r z.lbvo CADV/J Con:&/ereﬂ(
-fDov Yoo la'ééou, . F/VUT' chovdsr Serve a:_,foy'zla/.r//

%Al{:uj Iao_u:é/e a Smooh Z[Yah.r.'zlc'oh fro‘.,. one céov‘/(
z!o an o-f/—lr./ » /9? 'z[ée follow;hj/ We‘ COh-{;J’y 214( k’/f
of Lhe civele of Lifths and indicate all £4e
chovds Zbad ave shaved é/ Zwo ‘hc?ééov fvx.

The le{t

sExarple: Yoo (c|n|n |oz|2 |Fre| a6l a 28] 8 | €] £isle choue
The Lo C|T b4 i, I El vi vii© IIi' Zhe seven
?:i%éﬁ G I{"l ]Zl vi Il vii® T | 2 i 1{97-:71«; hevend
are D| w°I | i z::l A I| e l Eriads for
CI=GE, A| «qX T v vi® T L £ Zhe 12 mojor
Ciii= G, E| v | vi® T | i zzz' I ] Il Keys. For
Cr=6I, ¢t -38| ' uwyI T, Vi | vii. 1 e xamp le, the
Cvi=Gic ) Gb=Ft A yz| vil® T |l i zzz| e row oy Zhe
;Z)G c? = Db |vi® I|l i ‘ gy L :Y:| vi ' vii® /(e7 o-ﬁ_@_l"?;_
F—G-j;’, Af_ ;;,-| o j_'l vi l vi® T | & aal g s V""TI'
C8D. Eb |vi | vi® T N o L A | # e BT
ACE. 8t |’ @I :EI vi | i Iy G Thes is the
F II Vi) vic® I, & c'c"'I—UL \'4 viacod [is?
°*|T IS C Il 7 w' ¥ vl wllT C#fég} :Bz:iq,
%_L EG3,FFACY 63D ACE BDF¥ Thus, Lhese seven
LATE Zvdede cmeclude 2hel Lue acdidentals| of :ij./z.e.,?’fuw‘f
%_ﬂg THE FouR TRIADS THAT ARE SHARED RY Two "NEIGHBOR

ANY otaeR W EYS" = LISTED /N Two "NEIGHBOR Rows" /N THE 7ABLF —

UEY-VIA  MppEAR IN CoLuMNS WHERE ONE SEES A PAIR OF 7WO
A SEQuENCE

OF KEY PAIRS.

£4)
MAJoz 08 oF Two MiwmoR TRIADS. THE SymBoL | INDIcATES PAIRS,




® Mo dulation -2~ 2/8/2025
Tl'le faéle 0-\E F/VDT— ZL‘rc'ao/.r 4/.('0 .r/rbw,r f/:af zzr:ag/,r
Aav[h} < I,d"z'tlap,ce 012 Zwo ! in Zhe cirele O-ﬁ\ -ﬁz{’#:

O—MIJ— bqvc Z.Lh/o cl'lov:z[-f ch COlmAe Oty . Fov exa'h-/al(/ z‘A(
/1’671 o-ﬁ C'maj awnd h_(D'ma* Olnj Share Cl:c'c.u(:G‘Vi)':aZl'
= EGB awd CU(=GT)=DIL =GBD. Tviads with a

/,C{t'!l/auce /ar?e»' Zhbon fw‘>,l

wiveoy Zviads /' Z-Z/,'a.r/ Enlovelee | Ze )’-mco-e‘é/; modulate

Mo /oh;ey 544r( ‘m:y'ov ov

-FYOW o & l{e7 Z[o cvmoth o /fE]_ AGV(_‘L-:; a I//arje -

Y

oOn e wt«/'//ber-ypav% a J‘e;arucc o-ﬁ /sév-afz/r.‘aq/

_!-’Zlerncel

iy

l 7] 4y
moduwlations = Gf 0[511[q»c¢ Zwo or di.r-/m.c, onwe

(/i_ s a[.(o Z'n,/poyzlqp,-;,z zlo ‘rea/z'Ze zléa‘tl fée '!/th ‘L[P[aa(r

E #
CI ~GI-DI =CEG-GBD-DFTAZE ngFAP@,,,;(

Zhe Zvavsition between £rlaj; and Gwmay. and Domaj. =

via the pivot dviad GI=GCBD )

BASIC MoDULATION PRINC(PLES

- Mo alu!m‘zn}_‘a key #o a ,"ne:?4£ov /\’67_th 2he circle of
Lifths = or o a /te7 Zhat s Telose = s [lszh/,/e//a.r

w somadl mamber off #s or bs amuid be consideredt

Ot Z}
Cr>G: 7> F#; Gw>C: FADE Cr F: 828" Froc: BbB,

”

- ?L'l/oz‘-c/;oyé( Mmoo o/h[qzlc’oh 54,/9/,0.,2(; 50«»0@{4 ,/2/74;.,_,-;21"0,1_,.'

14 25 based om zc(e».v.‘&‘fp'*’;, chord s "‘o»—/mu;élz
ks of chordds = that ave shavedd by He due
hows considered for amodulation. One ends with
o demce of Ahe first hey ) moves fo fhe charved pivet
chovel Lo adel (ov subbract] gn acciclental (#or )
an ol onme starts widl a cacdewce of Zbhe new, secound

ey



o Mo dulation -3 - 2/8/2025—.

-~ MO O{LLZaiL::O‘h 0~F Mmi oy kf"]_-: .S‘/)OMZ&( ;enc»ra[i; éf

Gflowe WL"LLA Z‘Ae___ﬁlarwowic-—%[hov !ca/(/ Sence A[{___

Moy !cale Aa! a /eac/ ’no{e —‘M‘lﬂ[i/lr ZZAC ’ha‘z[ura{/

relative minoyr _fca(e. The bavamroniec —amimor scale

wmealter /ao.rlz'./nlf S%uol‘l) IL/A/?/VDN’C Z‘rmw.r[!‘t'oh S .

P> One can ea-r[/7 vicualize Zhe “Sinked? seatare of

-,_/,,,(:a‘,(_,/chorol; wh e un’h; Zzée c[rc,/e—of—{;i-fzqr orderv :

GBD ACtE B o*F* CcFEFGT DFFPPA¥ EteMpt

-3 MO du[a'éioh 6.’7 (=3 —&87 '.f ll’nei;/)éov Aoar{llyfbrrql? P PR

voelvers Ze fr;ael.r/céow/_r on _ri[ep.r I .ZYZ Vz' ('nufoy
/(eJ:) Zo enable svnooz‘A /uvu‘ ~bacred modulations?

GIIH"I‘ V ~ GBD CF‘-C $F#A tGB >POJ‘_{1,L [lf‘el '/)DYC"'>@°vCI">F

*Sevefm!-h c’-.ovo(.r G’hﬂ/ aZ.ro q ACLOI’JJ a/!o .fu/;/octf‘/ ,{moozlé

‘hﬂpr/(uza'["oh.f. rov eac4 O'F ¥4€ S Eeven %Q),Le_( o{)a A’t;l
onme Comsider Z4e (L{lp Zo -(’Jve) 7;'”' and q ¢ chovds
LLLC'{ /wm/e a ?I:V(‘h mote av '7’°°£- Fov e"ﬂ"’"};/e/ .ﬁ;v

Zhe key of Comajor, one has hese penibilities

< 356—‘3(1)) JDFAC(E) EG’B.’D(F) FACE(c), GBDF(A) ACEG(E) BOFAL);
CEGB”/D) 9FAC'5(E”) zcsm‘(r) r-A CEI’(G-’) GB.DF"(A"} Aczgé(yymm‘m
..,Cf‘@"g“ 2CEetA ..., BD FA",.

There amd other TZ% and T chovds enable chord
vero ludion Zhat muake possible smooth Zransi fion Zo

a N eéw /fC7_

Comaj. and -+ CEG-DFA- EGB-FAC- GBD-ACE-BDF-CEG G d-e-FG-a- b C

S“j;’“ve CE G- DF¥A-E G B-FHC-GBD-AcE- BDF#CE@ C-D-e-ft&-a-b-C
Txao(.f CG — %
e a‘n‘[ a ‘,2 C< d,/ P> " ~ G 0/60\ C LS a c"""/’“‘{_j?.’_"'fl’ ’Yeffefeh{qzt"bh

— . A o —_— == oL fhe 7 Zriads of Cmai.and Gmas,



.Moc[qu‘LLéo», -4~ 2/7/2025_

-» O'he Car usLe amn 97«@[/7 Co».,/-»acé 'repre/n zlc'éz'/.u—. /c a/.ro
-5'40I~ :S'Aa,eél-cécwo( AGAQV"OV pr Llévee ,{‘héf?hr»t.‘/'my'ov}
&}i ch {At C[YC/( o ﬁﬁleéfi . W@ Coh_re'o/py Chy:./Gmcy:.,\‘D’ay;:

C'maj.! CEG D)FA EGB FAC GBD ACE BIF CEG
Gmaj.: CEG DF?A EGB PAC GBD Acz BoFf Cec
Do Cree DFPA EeB FACFGBD AC*E BoA* cfee
cl:lorcl{( CI d (4 ¥ G Q| bo C ‘
g ;;:ne; C j)l (S -F#O G a bl C
SO, e -F#' G A bl &
vaph re- d F b°
A %:re@{.’n‘[:' C (=] L C
= Fion w:fﬁ, D e 'F# G‘< E
'Z'Z"i'ii‘f e £ A/ #°
Zviads
Roman nu- I pA3 et E :z vi vi£° I
2 a,:z:?,l,;e{ Iv A Vi vii % I ic HH ¥
with all N l o
| Zariads vii I ii iiE N4 ¥ ve vii

Tl'z e Co 'm/a a .:7.! _”a/ireczlecfz_r?/: ’re/:nre.reu éa Zéion 7 o-/-o fée zl‘n'a./!

6'( Ee i/p?‘@e ée Ny VI'IQQZZZeJ O.{.f:'é/e {Yﬁh.’;zlt.ahr/m’bé/a-
/ L/

Lations via Zviads Fhat ave are shaved A/ Zwo oy Z4ree
keys . The clivectec graph edyer imclicate how one wipht
establich a medulation by ucing s Zriae puth” (£rom:
Vefd 2o vizht" 5 Zhe visualized seemariod Lhat paire
2hroush a chared “Friacl wode in the proph, " moving Zo
another Key. As befove , the pairs or Zripletc of Zrieds

()
chaved by Zwo or Zhree keys vespectively, ave indicated via |,
2Heres By 177 /!

> papersnake.com



-5 2/9/z025

.MOo[u_La{‘ion

P Modulatdion via Zhe use of .séavea//farz’iaﬂj shared

T chovdds (or even Tt chords) opens up '»mm; /:ouié:‘/l‘/fe_r/
Scmnce 1-‘4 ese ”Zlewf:'oh céovo/.r 1 %a/te /Do.(/.«'é/e iée uzl;/iza/:'o»

o-{) wul‘/[f./e Fo,{/ié/e 're..ro/u{ion.r Z!o Varioust % ew Ac;.r Zo

be Zransitioved zéo. Fuv‘/éer/ ove can considder (azl’ /Ea-rry

-f;ve such 7f‘ C/JDVa(f ‘]Pf-" ﬂh7_jthfh root (’7001{5&6’7}.
O.F }'Dar‘l.licular 4'741‘91*@.{7! awa/ I-W/QOY114PI(€ £r z‘é:‘J Con fext
cs Fthe FULLY DIMINISHED T* CHorD: This 77 chord

é'ha/ L‘ZLJ ZZI)YE’«? t'hyerJg'OhJ‘} ca n ét’ /(Aarww h[ca//7 z'hzl(r/”ezlé’/

. 4 .
e ..rerra/ w47.r 007;/ can Ae 7610/;/54/ z[o %h/?‘lf/f Y ESO -

lution cﬁoro/.r//{e/f. We conccder 2be Lhree 7[)_1«_[[7 dim:~

mished TP chords: CEPGEA , FAPBD and GBLDYE.

(A/oi‘e. TAe C’Maj]} _E)_ny_z and Gwcg7 cAuva/.f ave
CE G‘—B ;’A CE 5{1’10( G—B.DF#' Turfnihj 7—‘4!1( zlértg

ciroro/_r cn'Z‘o _,Fu117 c‘”"lnp.fée céoro/J "!"e?u:rez one 240

__alglo__/i_ fA e _?/0 evadov (b) Cuce 7—(0 f}rr Second and zlé.‘ra[
metes ond Zwice fo fée YFourzUw fno‘[e o-ﬁ zl}:e cAord(.D

Zo CE ¢t8¥ = cebctA, EAbCEE = FAb B D

Zé’ao(ih
end GRODF = GBEDPE . Fuch one of Lheic chods s q

SfaCA O-F Lzévee Mivor 376(_"_ nje'f/yrrl Zhe moter o £

fée.re zléree 72{4640"6/_[ cCovVer a)/ /2 ’ho?le_r o-pa l/céro-
m adic ac{m/ej ”ahoffjh.r Zle cloro/; do »e? Amre au7

7702‘8 £2q CohlaMaon , TA[I 7[2:14 Cean be Vz,'_r“q/[ze.;/ é7 =
T T aliCa‘é[H} Z‘Ae céor&[{lwozlef (.fol X)
‘ ‘ | o ! IQ | 2% z‘ée /e-,fz‘ -Fégare C/:ore/:m/er:iou; are:
:’) E F & A B bobp  gb L, b
P et Ab 8°. CE'G'A , E°6°AC, GACE®, ACEY;
A”J?m,t 3@::,45 _’DFA"’_R

3_-Fu ”7_c/¢'m.j_ ' chorveds_cov vev.. .. ?A".Bﬂ
ell 12 'mn‘e.r o-ﬁ an octave . G-Bb-pbf, _Bbl)bf@l _Db.&‘@_Bél f@B{pb_




e Modulatios -6~ 2/9/)2025

-+ Fovr :sznlic;é

, e will write Zhece FZbvee 77"1’ chords

5[&31,1417 é(i-ﬁfeveh{(7 ] Zo aVo‘—b[ £he need o-ﬁ Lc.h'_;}, —ZZZE
lsﬂ:)ahd ‘5'5791450/1. ewiD/iEl.FE:—-%ahp(g <
Cet Gt A2 C% %A, FA*BD2F%3BD, GBI ERGHRSE.

O'ne cat QSLte M € fllq{' eaclz 016 Z"?EJe Zl/;'vee 7*4 C/)OY‘/{{

can be resolved #Zo 70::.‘517 _e:«';éz" Zriads /ke-i/_{. Resolutions ave :
C:DE;:G.: A - Cwma") :DE hqj}Fng‘" Amqj"cmih,&emmigm:hiqmin i
?GA3:D - ;hﬁleA wﬁ)ghﬁ)ﬁmg;_{'mlh,}a ‘Mn'h,bmlh) alim'n I"

GA_BSDE F quj:[ A'Bm“j} Cpmag'lfhaqf)'gmih/qé'mih, cd hru'l,lem[h 'S

The left 'F:.'que chowe Zhe
civele of Ffths | wheve Zhe
simplified motation for
modes [ driads [ Keys is nsed
again = B and bave avoided.
The outer ledlers denote
Zhe 12 maajor keys, Hhe inner
letders denote the 12 mino keyr.
IT 1S RELEVANT To 08 -
SERYE THAT THE 24 RE-
SOLUTIoNS OF THE THREE FullY DIMINISHED 724

_

CHORDS PReDUCE A PERFECTLY SYMMETRIC PATTERN

IN THE CIRCLE =~ OF- FIFTHS REPRESENTATIoN .’Ag,,.-,‘/
zlée:e 72%" CAorc/ "reJoZu zl:.'o;..r Jerve mo a/u/q Z‘c‘on zlo a wew ke7-,
-» Sc"nce Z‘4€—7§_¢_//7 o/-'—'m['n:.rlea/ 7’“ céora{ ea/c'z/.r /Arec iz ~

o .
Versiow s are all a/e-/)iue/ é/‘, 72 5? 5/ oOne can u.re/b’aew

a‘n7 01() t'Z(.r {)au/ ha/e.f & 5 :'zl.f -rooz‘ /:'{_rie;_. For anm/a/e/

4 - F 2.z 5 A-C
£le “rrote seguence (... C"‘?E“_C-‘-’A"C"’ r-c-A-C- E-g A%
paparsaake.com

stacks on.?"( T_J?fé"ailc'h?;hzllée chorels C“DEE-'Al ‘DE EA(, %-A(‘%" A[DEFGI




eModulation -7- 2/10/2025

-> We 'Ye"co')g-f‘.a/ey zf/»e o/irECfeé( f:_a/;lz "refrf.tenfa‘/«'oh wéerc

CO P Mron an'aolj are :Aow:-. @ £ 'merjec/ 'Moo(e.r. Thee -,f/ow

.g.,:/,_-/,_ Camn gui/e féc o{ef-aén[zlz'o», oF.nuoofA 'h.oa(u[a{{ah.r.

Ajaa’vzl we wse Zbe Zhrvee /fe7.r Cm«/.,@rny:_ anc/Dimy'..’

Chw.j,: <d\ /F\ /b>
G'hm'.3 /e
? c#oj {;;/ \ \c#,o

/'h £A[.r f/ow j‘ra/pé) one Sees 2148 'IP"Z[‘-’"'""J éeéaw'av_r:

Dmaj.-’

. l edie leaves a mode ! e'j’/ /eo/7e leaves C#o} d, bn.

-1 edy e enteve a mode * e,;., / ea/je enters d, Q .-

- 2 eal:?ef Zeave a nod e’ e.;.} 2 ec(je.r leave C) GI 6 .

- 2 eafje.r enter a mode’ e.;,, 2 ed;e: enter $I G/ C.

-3 edje: leave a mode: €
- 3 ec{JeI entev a mode: G

One could also use the terms “spls fm,; and “merging":
= € splids into d and D. P € can transidion fo ol ox D.
~ & splibe into F f#%amd L% & con transition 2o K fForf?.
= odand Domerge in €. Both ol and D Evansition fo €,
F £ and ¥ merse in G. 3 K f¥and f¥ dransition 20 G.
(£ (s mow possible Zo idemtify and select various paths

From o start key Zo o mewkey. Fov examply one con use:
- From C-mqj, Zo G'h;aj_.. : C-d-e --F#- G.

— Fvoom CWQJ'. Zo .D-n.qJ:.__= C-d-e-f*¥-G-a- L-c#2D.
- 7%;;:4/7 ﬁw _7)%.,5 Zo Cmag. D-e-f#°-G-a-b°-C.

b -'QC/-}J \ ?F" /Aboﬁ -+ T)e /e-f{ Ft'jare

e’
b/ 23D % -7 \)ﬁo_/w 'T; IR T

5/1°w.f a /DoZLEM fc'a (

DE!S

”‘mean./e-r hj i C“G'C"G'C




eModulation -8 - 2/1ulzo024%

-+ Con:io/ern«} oo duladion C‘muj. <> G"m.y.. z.‘ée_/oinf

- P

Chovds secving ax "medaletion povtals’ ave &G a andC.

In 4he immediote key-inherend “Lriad »97440}4“./,,”0.,”,“.-

— Pivot e: DFA *EG Z=7FAC [ Cmaf > Emey.
DF*A —{—%F#AC 2. Gmaj.F>Cmay.

= ?il’oz"(-{) G-q: FA CIN /78:DF ! Chaj."‘)&m«j.
G33-—> ACE
:P#A C"/’ \Bl)# 2 Gmnj. k)fmag‘.
- Pivoet C ¢ 33?\ /?$FA { Ch\qj.l—>6hﬁj.
CEG
3:07"#2 EDF#A 2 GM“& l—?CMnj.

Tke_re‘-”})oy‘zla[ fﬁi‘lg:” /ovovio/e 4'(/8:«: ﬁ:/}o'/eh{fa/ "moe/k}azliou.s.

»> NOf@. /Z.‘ ‘s IDDJI[A/C Z‘o a/e-/’(ue qfl' 64076[! Z‘Aa?‘ Ilcoh llaih as
Sué’cko‘r"J_{ ” (ZLYc:an) Le7-£h43rch11‘ Ckorol_f (iv:aa/f) c-ﬁ {At

two 1(671 considered -(—Dov modulation. Fov exq,,,,,/ej CEGCGPD=
CEG v GQ.‘D or 'FA CEG:' = -FAC (¥} CEG-,- féu:l t'fslum/t«{

be Pou:é/e Zo comcidder Zhese TP chovds 7[:( /ooz‘ehilc'e/ 0~
dulations Cn.@] <> Gmcy; Gnel qui- <> Chy‘ 're.r/o&z’ivc{;.
Gb J)b o b OF Course
VY 7&7\7\ h?w\m N Ml |
e -F {)ﬁ j One Can de-

Fine a mulds 1.1540/8 of moolulation Seguences Zhat invelve

LZZZ I-z 'MQJOK a’no( 12 Mmihow ke7!/-f‘¢a/8.l , For ex«»./o[ej ene

cah Comn.s: cAey fée Je;uente C&GA :D-F#Acﬁfj#f
oI#(eb) F*(6Y) b° Db £ Ac Eb9 BEA F o€ — shown in 2
-F:} wve. Lach ’ﬂleﬂ in Zhis segucnce veguires one £o a.;/c//z/ale

awq;_ a»(, o e acz[a/euztél (ﬁb) a{‘ 'hvo!f - S hce ZlAc 5671((@((

?ey-fon:y.r Mo a[u!n'/[ah J’"‘tlo.s aQccov 4/;!«} Z[o féc c;n/g-o{’-ﬁ-f/[_r of/t’r.

papersnake.com



e Modulation -9- 2/11/z025

» /4 s also thleve.rz‘:h;, Zo cownsioles Zie /:wo;re.ru’o;-. of a {(

(fmajor) ér;aol_r/ -{://OW[PPJ Zhe civcle-of-£ifths ovder:

CEGC DFFA EGY8 FACE '8  AFcHMEF  BRDiERE(CEs
GBD ActeE Bofm (et e AR UM pE (ces)

TA‘(.’.! J‘e?aence G-F Z(‘}‘c'ao/.f Can éh-fawm _ramp,/é '»'o/u/afiomr.

=» We Lvie-ﬁ!7 Co:a.rc'c/ev fée ”Cl.'rc/e—o{)—{)[le/;_r ue‘? Aéor Aoo;/”
?' C[ - C - - G—-—e Zlo .r/;ow /n'rozl c//prg/_;/z‘rzac/;,,'n }4@

contex? o-f bot "’“aat'o" anel minor A’e7_{. As Le-ﬁve,}ieﬁ_

key Clc'Dl:DI:DElE‘FlF6-|G‘|G'A|ALA.B‘B C Shave

F|Y vé vii® T 2 sa T |7l e

d [MI li_f'-_o i iz° I v vV NI and mi-

clzll | wm| I v | T zetie

a |1 iv v| VI V|vii® ¢ golm |I| et con

G v I vi vii® T = i |1 P147a'role

e (M W wie: (° I wl v [l whenlpiz
Vo‘zlinj_._h

Thid' Zlaé/e .Slyow.r ltjla'l' zlAc six /{67! ?‘;Cl@ and Gl,a,e .s‘/mvc
Zéée {Tc'aal CEGI 0714 a250 l)qu fée 2!7,;45( ACE. £n Common.

.y W

”Z{’n Convem{'iohall7'” f/re Zable uses L‘Le 'hoéatlg‘oh”\-/(:io Zo

['h({[ca'/e Lhat ome caw Tairse f'Ae .revenz'zt mote o-f féf

‘ha'lura[/ 'reZa‘LLJVc Privior key/.ruvlc = Zlo_/grogfuce lee Aar‘

momic Mimoy l{ey /Jca/e andd L'»z‘rof/ucc a lead noz"e_ Ih

Zhe Zbree minov /fe7: inclucded cn Zhe ioé/cl this Jq"uje meanS?
d min,: Yl = CfG--"’_C#E‘@ = v °,- amin: VI = GBD = G¥8D =;£:‘_°;
€ min.’ m= .'DF#A 6;3##14—-‘-‘_\/_2{_0, Cs n.rc'e/erzn} Zhese Zhvee

Minoyr A’e,x/.Scale,r &7 Mrov € Jezlm,‘[, z‘l;ere gre q?[ z"r[aa( cﬁmyg

WAen W"Y"nj f’rom 'relaizilfc Zo /)mf-mom'c MBtivior d‘mi’r."FA[’AtEl
CEG ™ FACK ACYE C*EE; amn.: CEG EGB GBDCECY £6*8, 6B,

¢ - papersnake.com

g min.: GBD, BOFF, DF¥A ~3 GBD¥ BOD¥F¥ D¥FFA,
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P The modulation Lrow Zhe /(e7 of C'hmj. Zo Zhe A'ei oﬁ_@%z'_._

G

cs c{e.rCrééea[ ip Move a/ezla[/ in Zhe fo//ow:»y"'a.rih _i/o_@_f.
Fmaj.: FAC(FI PIvoTS

€ FAC (cm) |CEG(cz) 6332(cT)

Gy CEG(6IY) GBD(GI)| DFPA(GY)
D maj. : DF*A(DI)
First, one can consider a full authentic cademee for Zhe

€ wmaj. key, €. 9., CI = CIV- €Y - CI = CEG~FAC-GBD-CEC.
Secomd, one cam consides a full | authentic cadence for Zhe

G maj. key e.g., GI-CII- GY-GI = GBD-CEG-DFF¥A - 6BD.

Thus, when one views Zhece #dwo cadencer in a “eombinedt
form | ome moves effectively from CT 4o GI — wheve
the #viads CEG(CI,GI) and GBD(CE,GI) serve ar
pivet Zriads 2o “blend ! Comag. amd G maj. somocthly. The
Irind CT = DFEA iutvoduces 2he meeded wccidental wote FE.

s—

F“'*i'l'le‘rl ocn e 'hau,ﬂ! Q/.fo "E’elb in mihp/ /éaf Zhe Volfll\/é' of
Jl,e fY"aé(J uJeo/_c'h_ zlée /’7440/1410'/[0». Cao/ehcczl,_;éou/a/ Mmove

ho lle.r w[-nima[(/. w};eh ‘moVZn] fvum irlnpl Zo z’r:o(/. nere-

<
-)Fmre) one 'muJ-/ use 'roo-z.l Po.c‘[/fo:« ahc/ /j a‘”ﬂ{-Z"‘{[th»’.(fohf

o-F all ZLr:aa[.r. _{t?oethr:FiJ ave used zLo indicate Ahere 3
. 7. o= {_ 2_
f)o_ft{‘On.f/ e—j./ CI CEGI CI -EGC, CI "@CE.

Faor ex«rnrle] z‘Ze considered <Ca Adences can be voiced

Mmore Smoath z7_ by wsin 2 Zje {eollo wing Zriae seguences:

C maj. cadence: CI'= CIV° CY°-CI'=FGC-FAC-GBD-GLE;
G maj. <adence: GI°-GIL*-GX "~ 6I'=6BD-GCE-ADFEBD6.
Whenn v:'ewzw? Zle combined segnence of these 8 Zviads,

One sSees fliaf "noz‘e.r mov e u;D/&/pwo. L7__9Il orz JEMI’ZLo'ne:M].
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/’?-’Zleaa{ of thes /pa{r o-ﬁ fu”/ awthentic cao/ehre.r/ one
can alra Con.r;;/ey éée use oqf Zléc ,{onzley ak‘lléeh¥t'c ca&/etvce.r:
C mej. cadlemce: CI'-CY®~CI?=FGC~GBD-GCE,

G maj. cadence : GI®~-GY* -GI' =GBD - ADF#-BDG,

This dviad progresion cam be improved, as for ax
Voicing iy concerned 47 wsibg Z} e ‘F"”W‘"J Zeiads:
€ omaj. cadence: CI'= CY*-¢I' =26C -D6B-E6G¢C;
Gmaj. cadence: GI*-GZ°~GI" =DGB -DF¥A -DG B,
This second progresion of 6 Friads emsures Zhat triad

motes move uf/ﬁ/ow-» [,7 ou/7 O,1 ox 2 semi-Zoner.

> O‘he Ceamn 'reFea‘l.Lee/[7 usre a clyu.:c‘».l.r'moa-él, %oJ-.Za'!thl o

G
G
G

meve from a key Zo amether key #o amother key eZc. We
ure the "smovth-voicing " cadence foo ToIV-Y-T as an exemple
Cmsj. cacl.: CL'~CH®- QT - €I =EGC-FAC-GBI-GCE ;
Gomas. cad.: GI°-GIV?*-GY*-6T'=GBD-GcE-AdF*-BD ¢, ._ﬂonz7
G wmaj. cad.? GT'- GIL°-GY - GI%= B¢ -CEG-DFYA- D68 Uk vee
D maj. cad, t DI®-3M*-0T*-DI' =DFA-DEB-EAL"-FPAD ;- [ 6-tec
D mag. e :DI‘-DE"’-J)I"-:DI‘-F*AJ)-GB:D—AC;E-Amd. ;;:;
Amej. cad.: AI%-AR?-AL*- AL'= Ac*E- A>F#-BEGH- ctzA [T

J

T;l(..r exa'»,/a/e 'rePrereuzl.r a 5%1001—‘4 ovey all ’b«aa(u[c.‘fcuh -lfvom
C 'l'”dj, Z.lo A WQJ.,— 1(87:/.((4/8:. E-Ffecfﬂ/e/// ohe Proves -‘[)yon,,
iée frzaol EGC Zlb Z/Yiaal C#.EA - Viea {46 Se?ue»ce
E@C- 336’— F#A:D — (#fA - Tlre ihZLYOJuceo( at‘cie[eutlal.r
f_#’ Q#a’na( E# av @ ”a/oué/e"lm/er/ihec/,/[h 2“46 Z/Yia:/.r zlgﬂi‘

l.'hf‘ro a/uce fl»em L."'t fée ’P"Dﬁ/lf/étliobp- 7'49 G%tzg'ye _;e;yyncc
0‘p Zlh"aa/.r (24’!) L‘WC/MO{EO[ Ch ZZAE ll%oo/u/ﬂllg-ou .l‘e‘?uzn-.ce; d

f:rovio/c"o/ ﬁ//ow_{ fAe };ri»:ci/-\!e 078 _(WDO'/LeJtl-fo.nié/e Voicc'?__
uzch"mazle/;I one Ccah ‘Yho;/u[a{e {érau]/z Zlée eh%c're circle o.ﬁf;f#;.
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+> The -Fulll autbentic cadlences ome can wuse for 6 smoo

o dilation can be "reduced "Fo Hhete priendial Eriads :
Comaj. cad.: CI' - CIT°-lcY°-C1?
G maj. cad.: GI°-GI*|- G¥* - GI'

2 FGC -FAC -6BD -GCE -ADF* - BoG

This example for the moduletin, Cmag. to Gmag. can bezopeated:

Triag] I'n ———“earj' —

Mod w - Triad
lation J l 2 I 3 | 4 ‘ 2 J € Zhe “start’
| C>G| EGC FAC GBD G(E ADF¥¢F BIG&

1(37 s 550»«7:
ey o

G>2| 826 CEG DA D68 EACY FHAD | . 4. .-

D>A|FHD  GBD AE  ADF¥ BEE¥ CPEA | . "Tead 1"

2

3

b ASE|CEA  DFA EG*E EACY PABOY G'BE| 4 vo ¢
5 E->B|G¥e ACE BI¥F¥ BEG* At DB
§
7
8
q

_ /\'eLu shown
B>F¥|ptes  EG*B Pt wBOY GhCET MR T
?ﬂ*_>c ¥ | A#C#F# ,BD“F# C‘FE“ é# C#F#A# .'D#A:#-B# E# éﬁcir Lo “oiod &, b
CtsGh|erercr  PHARC Graor  GRoret AP ghet| L g
_ )=
G¥> ¥ (BP0FGE  crefGE DFEFRE p¥gER¥ At PMpRDY
o D¥> ¥ [peat¥ GRgr¥ JRCVEr pARHEYT BRERGM CHERAT | p
h H#‘-)f# P ¥ 3"FwA# #ng# E#A*C”F 'FG#B‘{D” G,—_”ﬁ#f# "Toiad 6" de-
% o | a0 # X, # o8t U N Mo
2 EISBT (Gt preMEt Sorpt stEtet P BB | e
7 G,L_>:Db 36956\: ""CLELGI’ .'DbFA“ DBGLBQ, EBAl’C FAb-Db ”_sé‘.y{-"am{
8 Db>Ab |F AbDb GPBbb pgbcEb Abpbe BHEPG C E2AD "guz"ke,,.
- — b‘ _Jesl Xeys
9 A~E [CEe A DEEAY E'6Bb zbac FBED GBLEE Pex forming

'ho'lLe o'ﬁ

jo Eb>Bb |G- BPFP Abcxzt BPDF Bbzb¢ CFA DFBE| . .-

1 Bb>F |DFBt E6B* FAC FB*D GCE ACF | ..
— alcond )

12 FSC | ACF BEDF CEG CFA D63 _E_G_S Lrom 12612,

're,pre.r;;.zlf 4”,,,,""(“2“&'“‘ el 4 that moves Z(/.'roujlz qll %mjov lféz.f &

~apersnake.cort

of Zhe civele o £ifths. ONE CAN MOVE FORWARD R BAUKWARI

Lhe Seguence
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-‘ I’! Oralev {0 /’Jer-'for-m WOJ"[‘{;OWJ’ ] élie A’e7604r4/ w:f’/;' &//

14 ]
.24 %ajor a'na/ Mhor ke ‘I eff’ecz‘:re/efﬁ'c:euf 'memon‘zafion o5 veeded,

c#
F*

O @ B > W o

F
Bb

00088000 - EL

0000800

®epsese

o090 00000

Ab
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Gb

Oes 00000 — CL

,) Memovize #s and b's of oll I(ey.r.
2) thoviZe /o:m‘.«'ohr ofalfﬁf, fr.

<p B¢

CDEFGAB coE MAJOR

12

| |

& 6 A

34 5¢ 28

1.

{ 2 3 4

) 2 3

ololelelelele!

FGCAB

Ll riclaalans

MINOR [reldtive)

1 23 4 5¢€

1 23 4 56

78

11

g

4 5§

||D

2 6 7

eleNNleleh
.T\h ]

&

34 5
ik
1 2 34

5 &

EEEE

1 2 34 56 18 i
LQLI Ii ll JJLILblO[. ololol
4+ 56 7 8 2 2 4 5€ 18
D e lelelel 11 AARAR AR NN
1 234 56 7 8 i 2 56 78

JDDNLD

[ ]

34 5

| HLD
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§ 78

nLa

34 56 78

RN e

t 23 #

23 4 56 1 8

LhY

} 2% 4 56 18

3’ Number oclave motes l,2,3,..18.

d,* e0es 0000

4%00000001

(de_ QQ [ l ?#ooeuo“

C*.couoog
-p#oooooooo
L:oo 008000

800000000

€l ocooosooo
d 000C00 00

?ooo 00000
Cooe00s80
-Foaooooo ©
EbOOQQOQ-o
e LYY Y Y-X 2]

. seceecee

‘f’) f_':: move 'LE-'rZ}_{z_f;

bfg-’fmovc

37 O paparsnake.som
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"o'he Can al.ro e mO¥LzZe 7_!/29 l/.SAa/oe.r anel })azl{ernr,/ o-fa Zée

Mi NOR (T,ela tL,ZVe)

0]
¢]
0
Q
o
O

‘O'
@

O 0 &0 RO ®0 0O

)
o)
(o)

|

k€7.r (o0 Zhe ,(fe7éaaml}
_O_f Zhe LY scales

L%
8 white and black
_4’37: Ll/>azl Const -

//a?x zlraczlh,/_” z’ée

Zute one octave
of a specitfic /(e//
seale. The lef?
fable showe Zhe

P 4

54 e/: e 4‘14//;('{?/"»1;

of all 12 %y'or A’e%__;_

(é_ele c«»/,,,-n.n) and

412 I.Z 'reZaz/[Ve Bainov

keyse The ordes of
He beys is wsing Y
cirela- of-foflhe
ovler | Zo emphasize

a'»c/ I/—fee,/ £46_’.qu -
o(ua[ C’A’N}?el 64_)_

14

4'87 ./95? ey audf

ﬁqﬁ_e-f f when (5#::/97:@(
IE:' arve adde th @
o*ne-.é;-'owe Fa!'éfok—
Tl;erefoove/ chne& CdYy

GZSo ")Pecu: on and me -

M OYLZE€ /)ow a I//bq éfern 44:0( :/nyoe”céqn;__e_x W/7€h l'z'ée nexz '#'

W papersnake.com

('é']”[.r in?vo duce aé - The 8“ kej/‘hol‘e s hozL '}aﬁe‘m-re/evanf.”
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> Té’e -‘Et-'?ure ée/ow eSS a Con/oqczl Tei)re.rC‘HztatlZoh 0764/( /2

major and 12 velative minor A’e/v_.g/.rcaler — e, a Te-

P‘refe-hi'a{ioh o-.f the /(c7..r on ZL4€ k€7éoﬁro/ Lo be f/«/ea/

MINOR HAJoR
R CI.;C, N " g = O
) EI.,WI E BF = = M
2! l%‘] P B N F &
c!ll:é]l )] W &
#I lE:\_.‘I[:"_I @[] B .
r_;:] I%Z]EZ'J R |
{:ej .LE_JL__jIIF!LlrI =
A | e e Y N Y| Y
a C (D) (E) (F) (G} (A) (8)
E;IC‘_‘IEQE:]E:JI [N
[;]E:].Bbl::]l::l- Y
L_E:ll‘_—llfbl:ll:]-ll_:][:!
E;CZIIALIE:JI-E:JL__J
l;b E:l”lybl CCOE ®m N ]
IQFEZIIGLI B D =B N (]
E»."lc]é. " O B B &
) 2 3 & 5 S 7
i 2 3 4. 5 3 7

[:'G WHITE KEYS NoT REPRESENTING e o8 bls

o }. BLACK KEYS REPRESENTING 45 OR b's
O, 00,00 yure Kevs Reereiomme 24 8 CF

The figure shows Zhat BFACH (o ¥ a¥) ancd At AT

TEA‘{oec‘l‘lVe[7‘ ar e ého{eeo( ”'l"wt" @guazu —Coa-:ce.«;u'h;/ Zléez'r Aarmoh:c
Lunetions.
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The V::;uazs'Za é‘.oh O % f/u’: fﬂ?jé’ Séowr anedher fo..uié:'/i-tl7
zéo 'ye/wexc.,-;! fée__ng._z‘e.r a‘no[ COVVEIfDHOZc'h;, &7: e él)@

/(e7£oqvp( Z.'E all |2 ’mé/av an aJJac;az‘e;/_/_Z_ vyelatcve

Mimor /(97_{_/-ru/er. Again m‘zf'ov and wmivor scales are

&1- overlaid.
% |
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DR NETATAN
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& f:F—Fec.f{

/) KeTéomo{ fywwézl?___

'—57Mme%r7 axis
lF@GAAB cploe | Feb AB‘ £ |Fe GA ABJ‘D ’El at motes D
LTI | [ T1 1] g
FGABC:DErG—AB cPEFGA R COEFE anod A
Srlnm. axi S 57nwn. axcr

‘7-/76 éwa Jy%%e{? Gxed /Droo/“ff zzée Saht 2ot mr/’/o"‘;’

cle|Dle|E| Flfe|c %A || 2] = i i
E [P D c\p c|B Ap A GA 6‘, FG F l reflectcons
. T}) 67 c [.'C /(c7éow/” vakes Jt /DQJJfé/r -z!(, ulit « civele :
| - TAe [C-/-p{‘ 're/pre./tu?lazlru. o-ﬁ
4D hafo !741«,««7:7‘7// shows Fbhe
D
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Similarity of Seventh Chords and Keys/Scales Defined by the
Numbers of Chord Notes Belonging to Specific Keys/Scales

7" Chord C-E-G-B C-E-G-Bb C-Eb-G-Bb C-Eb-Gb-Bb C-Eb-Gb-A

FHlaH] * . e s
BlgH] v kx x -
ElcH] ko . - -
A ke . "
D] e . . -
Glo]  meke  wex ke .4 -
T : -
R - <%
Bblg e ke wo o -
Eb[c]  ** ke e . o
Ab[f] ke Ees we - -
Db [bb] * fx ke

Note. The numbers of chord notes belonging to a specific key/scale are equal
to the numbers of ‘*’ (0, 1, 2, 4). For example, all 4 notes of 7" chord C-E-G-Bb
belong only to F maj. (d min.). Thus, this C7 chord can be used as a “pivot
chord” to modulate from C maj. to F maj.: C-E-G = C-E-G-Bb > C-F-A.




