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The purpose of this paper is to propose the concept of
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“interval scale,” which is related to the concept of mu-
sical scale. Specifying a scale usually means determining
the pitches that can and cannot appear. When we spec-
ify a scale, the intervals between two possible pitches are
also determined; however, these intervals are only the re-
sults of specifying possible pitches, and they are usually
of secondary importance. Here, what if we consider the
inverse concept (i.e., the concept that determines possible
intervals prior to possible pitches)? We call such a con-
cept “interval scale.” In order to explore the possibility
of this concept, we highlight musical pieces that can be
interpreted as being based on interval scales and analyze
the pieces. Moreover, we show that interval scale is re-
lated to group, which is an algebraic concept, and discuss
its features from the viewpoint of group generation.
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WROEEZDZ L) WG 25535 2ok
&, 1S(x) 255 ¢ OEBRA T — )L MRS,

EE 8 (HIT, WifT, AT, K). Map(X,X) 2846 X »
5ZNHENDGBREKDOELGLTE. ZDLE, ¢
i, 7% Map(X, X)) DmE LT, e 2 BEER i 23
e X 2207 (ZELEJORYIOE v F &
BBOE Yy FOHMATIDIET) WIS 2354,
raEi e B ZORATICHIGS Y L2 EH{EERT 5.
mi,me € Map(X,X) DEBRDER%Z mims £ T 5
Eii=e rr = e (ATORITE X QCWifT 0 wif7 X E
1) BE, ir = ri GEFTORATIZKITOBATICEL W)
DR D LD, UL AT, BT OWE FHS»TH B, %
LCeid,rir 3EROGRDOERICBEAL T 740D
PUTLHEIC 2 B (e BTG, 4,7 IZZ NEEWILTH D,
(irir = irri =dei =di = e X D ir OWITIEZNHE) .
COME K EERHTE. L KOk THI
EMRLIAEE ko & LT HAESS - 2 HWTERT.

THE 9 (FHR 7 — VORI inv, B). Map(Y,Y) DT
ELTD inv %, Z, TR T 2EBOEBRATr— NV
yeYIINLTyoDKEEER g, € Z, Zn—y;
ICHE S Z B A — V2N 258 LT 5. %
72, E % Map(Y)Y) OHEGHRE T 2. ZoLt & 54
v &, BREAT—VOREEE X8, inv I ZRI#DIES
ETLICR S, L3> T, my,me € Map(Y,Y) DER
DERZE mime ETEE, mimyg = E DI IS,

-
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{E,inv} \FEHROGROEBEIZE L ThiEk 2 oKHl#E
£ % (EZHAIET inv DWILIEZNHE) . ZOHf
B EEHTD FXBOINOIKI>THERAr— L
y BB L% boy & LT, HERLE o ZHTHRT.

EE10(K 5 B~OHERMGR ). 58 f: K — B
ZUTOEIICERT S fle) =E, f(i) =inv, f(r) =
inv, f((ir)) =E. 2O E fIZMEANEHTH 5. T4
b LD ky ks € K 1L, f(kiks) = f(k)f (ko)
DIED LD (DT EIF BIZBITS E L inv DERD
59 IR TE 3) .

EIE 3 (TR & BBRAT — LV OBEDOBIR). £ED
Tz € X IR L TROMODK DAL -

1 EfTOBFERAr — iz b L DFRAr —ic—3
$5;IS(e-x)=FEo(IS(x)).
RITDOEBRA T — Nk b £ DERA T — N DL
=3 %, 1S x) =invo (IS(z)).
WITOBRAT —Vizd L DFBRA T — VDKL
=T 5, IS(r-x) = invo (IS(x)).
WIFDORAITDOEFEA 7 — iz b L DHFFA 7 — L
IC—55 %, IS((ir) - 2) = E o (I5(x)).

Thbb, DL, EFEDEke K,z e X ITWLT
IS(k-z) = f(k)o(IS(z)) THH, RDAMAKHINL Y
DYASIH

KxXx X% pxy

PR

Proof. $3THME LT, Elo € X IT IS 27T
FaERXRD=D2DFMH, a,8,y DEKE L TET: FIH
l. o = [z1,20, -+ ,2j] OBEET 2HFEDEDY R
N a(z) = |2 — x1,203 — 22, 15 — xj_1] Z1FS.
FME 2. ax) DEEFER Z, DILICEWRT 5. i
% z=p(a(z)) = w2 — 21,03 — T2, -+ , & —Tj_1] &
FilT 5. FIE3. VAL Bla(z) »oBEET H2HEE
ZARAVTEEAGRZES. Iz y(2) £ T35 Thbb,
15(x) = 1(Bla(x))) = 1() T 5.

1.OFEE ¢ IS(e-z) = IS(x),F o (IS(x)) =1S(z) T
HDHHS 1. DY VD,

2.0DFEA t afi-z)= [—(xa—x1),—(x3—22), - ,— (2, —
i) D6, Bla(i - x)) & z DFEHEZ Z DHITLIC
BEEHWZ VA PTHS. Thrk w LIEL L, 2. DK
A =~vw) TH5 .2 DEAIF invo (IS(x)) = inv
o(y(B(a(x)))) = inv o(y(z)) TH 2 %3, inv IFEFE L,
BEDREROYW I 2 HO 2 HETH D, ERICHE
WHDHY AL TRRBICEREZRVESZ
EBEV) XHICERZINRT 2 L, invo (y(2)) &
invo (z) =y(w) IZ—¥ %, Lo T2 DiU=




EREMERAFER |

FADIR D 32D,
3. : a(r-x) = [rj_1—xj, w2 —Tj1, -, T
x| = [~ (v —xj-1), —(Tj1 —Tj—2), = (v2 —31)]

o, 2. OFHE D, 23U ali-z) OFEEZHIEIC
ATV ALTHS. Tz y(B() THRIEL TEA%
L5 L E UROMHFIMEARICR S, LAi>T3. D
1 = A(Blalr - 2))) = A(Blali - 2))) = I5(i - 2)
inv o (IS(x)).
4.0 * a((ir) - x) = [~ (zj-1 —2;5), —(xj—2 —xj-1),
(i w) =y @i, v — @, 2 —
2] B b, TR o(z) EUIICEHAZY Ak TH
D, a(ir) - x) & alz) Fy(B() LB EEBELT
—ET 5. Lo T4 OFA = ~(B(af(ir) - x))) =
V(B(e(z))) = 15(z) = E o (15(x)). O

Z DL, FHHI DR T O B (Ao /21)
DGR T — VOIS T O f(k) (MR D4 M)
KB T 22 Ex2ML, BRATZ —LVOBREEH K &
B OYERIBIEE f 12k > THILI N 3 BRIcH 3
TLERLTVS.

5. XL, SHROFRE

AFACl, FBRA T — VOBEEDS, n KA Z, O
HOERRELTOEZEEZL DI LEZRL, ERE NS
T HEDs, BERA T — NV OEBERDERRKAIE d TRHY
fHFeons 2R F, MRHEERD 12 TR
DI EEERAFRE LT, EBAT—IVOERT 55
DN IR T 4y 7 BB ER L. 2
N OFERIE, FHRA — L 2EIICEHT 2, E&
A —NDiER%E2EZ L ETEMHRELIPY ERDE
%9, E6IT, V7D 12 HEHEHNH» S HE I N E
DEBAT — )% —DOEFNK L TEZE L, BN
T BNEST, BAT, AT, AT DT &\ 9 BAED 2 THEDS,
FINDERER 7 — )V DGR & SR D 2§ HEANOFEHE
FALC ko THMb I N 2BIfRICH D 2 L 2R L 7.

SHOMEE LT, BEAT — V2 HOEBOME
the, e ~DIER O 7= OB DOBAFE S H 5. #2102,
RNVTDT 7 AX) EMIE TH L KREOE G, 12
BFonTEh, 20ERITIE, N7 AEN S T
7o) v 7Y RAOWBH L. LizBoT, v/ v
DIEANDR)L T DEEEDRZ DN KBS T3 EE 2
S, ZNPEBRAT —VOBRICHBIRL T3 L&
Z5DIFARTHAH. T2 &, TRRT —V2FHEE
ZRIT 2% 0L S50EO LW REDBN S,
BAIIBE, TERAT —LREHEOFR I L TARD
BHL 7 % /5 39 288 AE € 7LV offh 2o
TW3, ZOMEBRIT L, TR — VIZERZ
WICBT 2 EERIOFRE L UNHTE S5,

FBEBRA T — V2 EIICEI T 2856, & 5 ERA
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=V EEIR L, Z2hUc ko < 12 %355 2 Dt 551
DB 7 —ADRETELD, 2D X ) hEgil%
FRTZ2DIRERGEDRH L. Z2DdZD L) ik
% 7 §E IO EIEHE LR, F1ET 554, FBIC
AVEL—FIZEoTERT L7 L3 X LD E
R EELZONS. FEE 12 5F55TE T 0 Mto4a
TOERZ b OREEEIZavEa—% - 7us/ 74
W&o TERT 2MRITHEEIITONTEL 3] 20D
Mz i DHINE L O DFFEA 7 — VIR L T
WZET LT, ERAr— L2058 IcH
BRCE 2 WML D 5.
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