1
e
t

0z0z dnouBipoowpoob @

uBII0T

210U Bupes) 10 duolgns (14 1LA
wepswgng 4 LA
(»uny 123 JuRpiodwi| 1sow) JURMIWOY A A
wenwopgng 41 Al
wepaw fi 11
Jpuouedng 11T
13410432 01 2IIYM N0U WD) IO 1]

newbiud san|q

HURYSAS [RUOY LIBISIM U UO(3DUNY
® sey  uopsod  yaR3 CL Y
WIS YL YA PARRADU| e
SRR PRYSIULE] SPIOYI 104 W
203 S} AaSEUAMOD| puR Jofey 4Oy

i

Juoieiday
ojuaweyy

€T ueuor

PUNOS JNYBug Los) 'SeBE HPPIL AYL IIUIS SN LIFISAM L} JOARE IURIBYIR © SRY (LS JUCIEIP YL JO THPOW UreW 2 B JO UIe3

#(] # # #q 9

{gqzw)
L paysiujuyp
Jey

L ueujwog

ueIpA7

'(URPIIOY PUNRS 13RIRP 0) (URPAT)

‘IR0 D SPUIULINIIP 'BjEIS

L payAujuyp

VA YIUM 20T L JO UoRIsod ay]

tp AY) JO SAI0U g JAY0 Ay} o)

L 1ofew
paiuswbny

$IdON

'\\

. by
M

s} aseuaddp (gued syl 01 13ds
YUm 2[e25 3Y1 Ui wopisod) seabap a@ #)
3R ALI|PUY SIAGUINU UBWIOL FY)
# #
ysiueds d 4 3

/3
T

J paysiyiwip

paiuauifny

1ofepw
uveljebuny

3 Y
Joujwa
uepebuny

Tl 9

s

solepn
Jowley

i

Joumw M w

Jouwey

N
W

S

#6 —O0—0

¥ papuadsns

o—0—°0

Z papuadsns

9 JouIWw

1

. A

D
a b

iofew
Jipojaw

Jousw
J1pojaw

N

Jouiw djucyeyuad

K

*Q

‘BLOYD B JO BIOU 1044 3L
WENPU) SMOLE PR AU
BUL ‘IPISUY UMRID Spreoghan
L Uy sAay 20U se paew
T PR UTRR JO SIOU L

“J3NA| PIA ISHIIIMOL
® L2 pajaqe] POy soulw
® JO Jaud Wnjq Isediaddn
U LU pajjaqe) 'pIoYd Jofepy
¥ YR o) Buppucdsauey
{sa10U € Jo tnosb) peia e 5)
BULO] aY) U] RBuely yIel

;

Joflepy Juoieiusad

RIS YD JO NOU HUDY S LB SASIP MO[RA "ST[EIE UDKILLOD JA10
UI0S AP I UOIOG Y} 1E SIPOLU J SI 23S] A|EIS DIUOIEP A}
S| A[B3S UCWILIOY 1SOW Y] 3)IS Y3 JO SPIAYD e ‘spdeys SOy
QL I TeY) SPJOYD Y} ([0 pue ‘ITYS ® SRy LIS LIPS ‘TIWUUQE
YL U] SUONISOU BANEIRE HRYT AQ PUR BABRY AU sR0U Autw
MOY AQ PIZURIDEIFYD RSB SIPIS F[EIT B SULID) 530U jO 123 Auy

SATVIS

hzozjoe[z/

9 1ofep 2 Jofepy touju
) L 1ofen L Joujw

| D

QUREE 341 JO SUORIAP Y1og Ut Ayl pRueadal 5| YRyl SRI10U JO X20(q Ayl ‘@ jun 3yl
Sasdal wesbojaj|eied panmopeYs YL ‘Q PUE D UIIMI SE [[3M SB'D PUR D UIaMIEq
[eALRIU) g 10ad & S s Sjdwiexs Jod weibeip 24U Y $S04IB RES AR 5|
UODR|P Y2UI U] SI0U JUIDR[PR UIIMIR] [RAIIL| 1Y) pUR .crﬂ_u adind) pub u_.ﬁ»o sspou
BY) J® AUk £3I0U Y| TIPUUOL Y 'pib [euobexay Ue up pabuelie ag uEd wWaTAS JjsnW
LIISIM U] JO SU0U Z} Y JEUY PRIDACISIP 4NT PARYUOIT URIDIRIIBYIEW Y1 6ELL UY

Z1INNOL

I..N,l

<]

lofep Jouiw

T = JOWILE D O HOISIFAUL PUT RJALITX 104 AUBL ) JO

taswonws 1 Lied S 230U YAIE I5IMOL 43 YIM PITRIIPUL BIT SPIOYI PALIIALL
feasany 213 ‘210U Y2Ue 159M0) S31 ST T S10U $125 UOISIZAU) PGS
uojsiaay 08 PR oyt ‘Aprejiung ‘peRIsY) yaud ISaMOp 241 SBY (MORq sweibnp
PUOIRT ¥ o 39%) | vopisod 1P 0U 3T ING 'SAOU IWES AR SEY PIOYD
¥ O UOISSIAUL ISy YL PILIBAUE S| ployD Ayl ssApun ‘yaud
, 1SIMO} Y} SBY DUE PIOYD L OF ALy saab vou 1004 By
{vsuayuwet y) (ssuoiiuins g) 7 few3 "fewq ‘few?) 3304 3004 34) 1nd NOA J13uM JO
Jeasniyy ¥ = peanuy ssajpreBal ‘adeys Bwes ay) sAeME sey (p1oyd Jolep B sjdwexe
Ppig Jofew Pag Joujw 107 PIOYD JO 2dA) WS AN 2IBLUOCY YD Lf 'SNOL 5] LIMIAG
1eAIRIU] 3Y) AQ PILYRP 3J® SPIOYD d3UIS WB1960) padejd Laum
4 AJJE{UOWITY PUNOS 1PY) SAIDU RIOW JO € JO 195 B S} pMOYD ¥

uosivau|

iy

SAUOHD



S9a2poop = 3G T 97058 * g 1ad s a7 SHOIPIILIP P19 A poznoz iacl Iy uT
M>cwoo- = .w\r.m.-a .\N Uﬂwﬂqan.SNU o Qx“um<m TP L | > N\bkb‘“.u\uﬂ.frﬂ&.l@&.ﬁs Mﬂ.!*“lv;*vn
4030 =5 €W € 40 sapou 5 wiw 9 No%.huau F > Zixg) ~3ba0; 1 e £x% m*.m
M “AH7 paC 1 OT <« .H\qwelwhﬂ.ﬂuﬁo&v'xoww N, .
dqf 12 45 oZt [ 9 D T :
M *50d .m.wo..... 10 + .uw =% v mm“
Y -
, &)
. o 14 v 4 X v
[4 | |
222 7 N—.O 2 2 U <.mw I
422483 30 P oLz 1O i m ]
W S s

U.uxoS.L.cQ
f /A

w.q N.ﬁ .m“ m.g mv ( .mn_.ﬂﬁ,,
' Gy %

*
2 T 2 % c Alov o
“ .
UNVUM: Um*urﬁo&.&u _ _
Jo sazou \
x

o2 2 v D4
“\m,i\%ﬁ.mae 4
— - -

L A [olelaPled[ 9 Sl pl®] 9] 4149143
«w,u'mu_hmma.u %um:w./‘ﬂ.@_u 2 (98| 42 |qV |4C (9D
ﬁ\ 2 w2 wd # «Nf..eec \ux.u %c!.e\ hwmk..u.&. mwo w\uLwU



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




~6- 1/5/202.5

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—
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