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[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
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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?
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@ 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.
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® 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.
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.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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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
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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 ).
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Cirecles ~20-— 12/t412024
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_ 9 ) 2/ (7] i (n 502)- 3 25) |2t5)
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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,_.
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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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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.,
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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
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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
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"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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_#_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.”
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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
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-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”
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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




