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In Corelli’s time, performers customarily improvised
ornamentation. Due to its improvisational nature, how-
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ever, such free ornamentation was rarely notated. This
study aims to identify the rules that govern the patterns
of free ornamentation found in Corelli’s Violin Sonatas,
Op. 5. Zaslaw (1996, 95) points out that "No other set
of works enjoyed a comparable reception in the 18th cen-
tury" than Corelli’s op. 5. We expect, therefore, that if the
rules are identified, they will serve as guiding principles
for today’s performers of the 18th-century music to im-
provise their own ornaments. With respect to the patterns
of ornamentation, we have classified all surviving notated
ornaments applied to Corelli’s op. 5. Through the analysis
of the relationships among those ornamental patterns, we
have found that a relatively small set of rules governs the
patterns. In other words, those various patterns of orna-
mentation can be derived from the small set of rules, and
any ornaments derived in this way do not entirely deviate
from the 18th-century Italian style of free ornamentation.
To test the plausibility of this claim, we have written a
computer program that implements the set of rules and
generates ornaments, and found that it can generate all the
surviving notated ornaments. Consequently, observing the
set of rules, today’s performers will be able to improvise
their own ornaments without entirely deviating from the
stylistic framework of the 18th-century Italian free orna-
mentation. Just as 18th-century performers experimented
with a variety of ornamental patterns, today’s performers
can try out new combinations of the rules to test various
new, original ornamental patterns without entirely deviat-
ing from the stylistic framework of the 18th-century Ital-
ian free ornamentation.
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! The art of ornamentation is always a balancing-act between the
performer’s intuition and the composer’s specification; all that can be
demonstrated from historical sources is a series of such reconciliations
as proved acceptable to (some) 18th-century tastes.
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i & — NF TR TLHEA DR D FEAFA BPs & EH]
HHID1 225 D3I k> TEE XN ZIRERTHD, S
FTDEMNR R — > DB T L AT NR LRZRI W
SNTHRDOBEMIARR— WD ZITHR B,

=D

ERmDERNDERA

18 AL D E IR FEAFRA BPs 1CHI D K & & Zkk
T 2Ei < 2 — y%%&t;5u\ﬁﬁ®@£§%ﬁﬁ
2B 2 HHEEMORREEEBR T % 2 & HIATRE
5Z@bﬂéo%k\ﬁwmﬁkié%®%m%m?o
BRAIDOHIE, RBDOMIIDRT LI, TLATILE
LRDEERiNEX - DARFEHATZaL v VEADE
HEEMiTH 2, ZDEMi X — 2 DIHAEDEZIEN
BarLvyIDLTrAF ) -V FR XIF) DFER
FEIWCHEAL2H 2N D IRT, " HVnwT, ROBEH

3ZOHBEMORFEDO L T A X, LIFD Web R — (Horiuchi
and Takaoka 2025) @ “Example 3.3: Improvised, free ornaments de-

3.2
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12
e )t

(2023)

Corelli
(1700, XI/1)

B.C. (

[

oo N

K 7: 2L v YR (Corelli 1710) @ H HEEA & H ]

LfiE, KB D NIIPRT L 512, PRI & 2 ZEffi<
Z— O LWHAGDOEDHITH Y, ZAEKIDIC
R, ZDXIICLT, 18 Ml HERDEHZBICKEL T,
BRI B 2817272 H B2 DFER ORI DI BEIC AR
bbb,

4. BEREMOERZEMT S [XTA)

55 381 THHZEMioERER) Tl EffizHEs 2
HAIDESE Pl, P2, P3, P35, P6, D1, D2, D3 O —fE D
TRARILERAT T 22— 2 ) v RERMAE—FRGER
Mz Y OEERRIE. N, QNME ZofhoE M -
GEME, BXOHERRHL D2 WIZEER-IIORS
o, EEFELIEMERERT 5, X LT
MBIX. 22o0m@E (117THE 217H) ZHi#EL LT,
—FEAGERRIEDIRR (K 1991; 1999) B X NAH - &
¥ (2000) TR S N7 BAEREORR) 2BF2H 5
Wl (81TH) olEfEmc X 28HHltchs, 0

(1) 1 Vz(F(z) D G(z)) P

(2 2 Fy(F@) AH(uy) P

(20 3 F(f)ANH(u,f) EI 2
(1) 4 F(f)>G() ur 1
(L,2) 5 G(f)AH(u,f) TF 3,4
(L2) 6 Fy(G(y)AH(u,y)) EG 5
(L,2) 7 Jy(FY)AH(u,y) D WGy AH(u,y)) C 2,6
(1,2) 8 Vz(IyF(y) AH(z,y)) D (G(y) AH(z,y)) UG 7

X 8: HAHEREARIC BT 2 HHdm

GBS BT 2 HiEOHI T, 8 fTH DAL, 1

rived from P1 to P6 by Yuki Horiuchi” 3 & ¢f “Example 3.5: Free or-
namentation for Corelli’s Violin Sonata, op.5, No.11, mm.9-16 played
by Yuki Horiuchi” {2 CHIBERTRE | http://sites.music.columbia.
edu/akira/compositions/ImprovisedOrnamentation/
42T P4 BLXURBORITE STTORX—Y, Thbb
P7, P8, ..., P13 2@ T 2 LEIIL, BERS, ThHi Pl
P2,P3,P5,P6,D1,D2,D3 25 EMTE 205 TH 5,

238 EL UL, TE, EG, C, UG IZ X 5T, 2 DDHIE P
(1fTHY 217H) »oEHIhTWVWS, Z LT, Hifd
OB %, ZDitE L RERIEKR L O O—5—Xt
JSEEMRIC K o TR L. 2D, BiHEEEERIFEIRIC 35
WTHTH 5% 61X, 8{THOM D BARMICH L 2
5, ZOD&DREEARTIE, FHEDNETHIUR, #
DRI DRI ETH %,

S £ PR £
% Corelli (1700, IV/1, m. 13)
D1, D3 |::>/ Di—="— =——D1]
P12 P1 P3 P12
o ¢ pflet P Frefererfe
' = Coreli(
P7, P8, P9 ‘ J P1
9 ol lear. ppfofftee, FELEe., 1,
@ e o

o i e
%H% Roman (c.1715-1721)

X 9: P7 7> 5 P9 F-CTOE M

o 1 ;
Corelli (1700, V/1, m. 2) :@—H—r—?—F
oJ

Corelli (1710)

X 10: P12 D& H {3

Z O GRE oM & [k, HHAIO%ES P1. P2, P3,
P5. P6, D1, D2, D3 &, {EEDOEWERAI%E [HiTE)
LT, BDOBAIRS LINIFIEIN TV BIEED
R0 B HE, H20viEEh s fAEDEZEH
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Pl _P124 , PI5p; __1B P3Pl P2 padrP2 P10 P2 Pl b b1
PRI e~ s O B S TSRS e 1 1= TPy .
oo MO e e e e P e e
o ====—==] = =
044, e — e £ = P S— . - .
Corelli % - = L = : — I b } ip
1700, XI/1) M z .
RO S e — = £ = S| - ; = ; —
He——r —= : . . 2
4 3 7 6 $ 9 5 6 6 [ 4 3
5 5 %
P17 Lo
P1, PIS P15 P10 P2 P1 P7 P8 P10 P14 P7 P4 PI0P14P6  p1
1 e B 4 e e Pl =

wo

11: SFr oD B A D35 H 5]

T3, 5 LZEHHIDS B, PT 25 P9 FTOHEMA
2Bz, P12 0EHFIZXK M IIRT,

ZD &I, ZOMAIOESIE, 18 o B %
DFEFEDIRIK corpus Z B3 2 AIREMEDI D % HHI DK
RTH2, LhrL, 892FTdRL, BMEREKTIX,
HHIDEA P1. P2, P3, P5, P6, DI, D2, D3 |3
RRTIERV BER S, B REETOEERRIE
Heim CEH) BRI UCiERlz R0, 2o HHE
fi DRI DIRR 2RO B HANK, TN R TEHRE T
TRWALTHDS, ZRTHHHEMZEL T2 (5
Bl HERARZRRE T2 2210, o7 Fa—F1
FEERTRERER DD 5, AR THRE L7HHAID
KRIE, PR dar vy ) offh 5 ICEH I B
73 28X — VI Z TR CENAEETH 720, 18
ML DTHEBR DT T AR LICHELETHAS
i — > HEH T LAREED D 5, o T, BUR
DIEEFRIZ, HHEZEMZ 18 o THEL XS &
RAHE. ZOHRIOKRRIC K o TEH S 2 2k
RE—%k, BRNERRLICZOZY LI
2 HEIGERTE 200 LKW, 25 34UR. i
ZIX, 18 AL MR DD & EEAN DAL DIEEIC
B5 2 E (ERICZD XD BXEDFET S) Lo
TR E R 2 {HZ2 3 2 B MO Z Y ORI L 5
B2 REIARBRELRD,

G 72 YRR R D F A DI IZ R W
BB B, 20 HALLDIED FI 21X H v X T — Michael
Kassler (1963, 1968) &+~ EHHiEDHER L &ilA,
R L v Y Benjamin Boretz {2 & % HHA725%% (Boretz
1970, 1971, 1972, 1973) (& & KBRS i 2 T Gm
DEEIPOEBRT 222 Z2ikA. 7 F % X lannis
Xenakis (1971) 3FAMES TR ZHBIED 7D DFHI
KR LGHRAT 272, MARBRRADRINTE T,
L2 L. MRITR LU BREREOERERIZ. ZOH
RENEGW=D, BHESHTORDFWIIES TR

WV, BZELL, ROBBEBICTHERAOHEAIGRASLNT
W IERERIE, TWXEEFAOAETHA S, "=V
A & 4 > Leonard Bernstein (Bernstein 1976) {Z X % f]
W& ARl phrase structure rules 1I2F-0 < THEETE D
HERORAZ, ROBAHLHITH 5, AUIETIE, H
HEEEfi DR D A 7% & 3 s & M 7R R D
HERIZSHROFETH %,

Z95 LIWARRZMET 270, FRFETIE. M
Hlo%EE P1. P2, P3. P5. P6. D1, D2, D3 ®%14
CEMEORAEDRETH B, ZOHBIOESIE, &
DT ERNCRLE S N TR T OEHi & — V%
BT 3, #ZT. M3 REZ ik, ZoRHAI0E
BN LT 5w 2 i & — 2 p, 18 il D &ER
WIRERAFIDED S WiEETH 18 HidkXo s
D & — > & LTZANPEPE WS BB 5,
EbiRo—fEREERE O KRR, Thbb, ET
HBHEITTRTZDRRICE > CEHARETH 5 Z
. Thbb—FERFERE DR R DTS II B AEA
INTWVWB D, RIFZEH TR 3 2 B 2L A Dk
R T R T DY 72 LA 2 B 5 2 DB R TR
HTH 2, »LEZYTHAUI. P, P2, P3,P5 P6, DI,
D2, D3 IZHROERERIIE O L\ EEffiz il A 5
DI R T 2 Z Tk b,

ZOAICE LT, ¥4 ¥ — (Meyer 1967, 281-2) %
65 % & 51, BARVEE IR O Z Y M2 FEIN
RYVEHFCREET 255, Mz e v S HEEER
HNCED 2 Z 4 EOMERX, HERE L ToFKA DEZE
HIRRHIBE N ICHE S X5 219780, DF D L—T X —
L+ ¥ % %7~ K7 (Lerdahl and Jackendoff 1983, 3) %3
FREBR 2 22 i % T2 00 B ZEAYIE K the musical intuitions
of the experienced listener ] ¥ FEIEESR D FRHAIRE S 1 HH
B i, o T, HADES P, P2, P3, P5,
P6. D1, D2, D3 23&EH 5 2 & 5w 2 HHZEAiD S X —
VxR IS ML EHEMOBRA L LTEY2 B, Z
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AUIFHFFICEH XN E iR — 2 RiHE L, Bk
L TOEA DOERIVRIBFGE I X > THM x5 Z
L2 b, D% D, BERITH % 18 Hido HH%E
DRRIRL WS B T3V —DZYEDOBGFEI. BRI
MHZE — B — SAIOREDEBIE] &\ a7
BES ZLITR D,

5, AvFa2—&R->3Ial—>avIcLBEEHRD

RREE

D<A Y —2 L =7 &=L P57 F7DIE
e - T, AR TIE. BAREZO DT 55
B, B, ZYMEOMEECHY T R0 —iEa v
Pa—& - ¥Ial—a ko TEBL, MiHE
(MR HIET, 2 h. HHEIO%ES PL. P2, P3,
P5. P6. DI, D2, D3 71TV XA LThHDay
Va—& .70 4% Java 5B CIER L. BIFET
WIEA & SRS D X 573 TIEBRE DRI X F) TH 5
CIRELT, 20707 ABHENERT 2 EffioZz
LM WETT %, ZOFR. 3 MoEHi X — D&
HEERRICBE S 2 2N F TOMM CTIBENIFEL T
72V ODDREIRNRT X =R T 7T MBI L
720 BDRENRDHDET, ZNOHDNRT A =KL, #
ZRARBNMRTT T B K2R R — > DEHR T A X (BRF
DR T TLIEZBERE LGEML 2,

MM, ZOavEa—X--7 a7 5ANT5
BREEFOT—XTHH, BFNERETOLYF. &
fii. 5. DNEIFRS. HroMBE N5,

// fbOrnaments[0][][]: Figured bass, which regulates harmonies.
// {pitch, notevalue, 3_figures, bar#, beat#}: figured bass
{

// m.1

( "G2", “ath", "ov, wom, "ov, , 0"},
{ "G3", "ath", mQw, wom, wow, wiw, wp_Qnwy,
{ "A3", "athv, "gen, mQw, mom, wiw, w3 _Qw},
{ "Da", waghn, mow, wow, wow, w,mgony,
// m.2

("Bb3", "4th", "7v, wom, wow, "0
{ "B3", “athw, wew, wsw, wow, "y 0m)
{ "cam, waghv, mow, wpn, wow, w30
{ "A3", "athv, mgm, wsm, wow, ng. ")
// m.3

12: Corelli 0p.5, V/I, mm.1-5 ¥ Z ORFEN RE D
ANT—&

oot Z — T2 AN T —2F M@ RT &
912, Pl, P2 R DEffiRk— > EHiORAI DL v
F. REE. REE. Efiovy 4 X, NEES. HIC
%5,

iz, itk —2 Pl HHEENRTEXY v R
X 0@ 23R,

// fbOrnaments[1l][n][]: viol (B.C. melody)
{
// m.1l
{"G2", "4th", "l", "1.0"},
{"G3", "4th", "1", "2.0n}’
{"A3vv, "4th", "1", "3-011},
{"D4", "8th", "1", "4.0"},
{"04", "8th", "1", ll4.5ll},
// m.2
{"Bb3", "4th", "2", vvl.on},
{"B3", "4th", u2", n2.on},
{"c4", "4th", u2n’ "3.0n}’
{"A3", "4th"’ "2"’ "4-0"},
// m.3
B 13: [/ C/NETOEESD A7 — &
// Pl: "Diminution" by way of stepwise progression between
// two consecutive notes of an original melody.
if (ornamentTraits[0].equalsIgnoreCase ("P1")

| | ornamentTraits([0].equalsIgnoreCase("P4")) ({
for (int nNote = 1; nNote < pre_ornaments.length; nNote++) {

if (pre_ornaments[nNote] == scaleSegment[0]) {
oldStep = 0;
} else if (pre_ornaments [nNote]
== scaleSegment [scaleSegment.length - 1]) {
oldStep = scaleSegment.length - 1;

while (nNote < pre_ornaments.length
&& scaleSegment [0] < scaleSegment[oldStep]) {

oldstep--;
pre_ornaments[nNote] = scaleSegment[oldStep];
nNote++;

}

nNote--;

oldStep++;

} else {

do {

newStep = (int) (rdm.nextDouble ()

* (double)scaleSegment.length) ;
} while (newStep != oldStep + 1 && newStep != oldStep - 1);
pre_ornaments [nNote] = scaleSegment[newStep];
oldStep = newStep;

B 14: 2B % — > P1 Z HEER T 2 XY v R

INHDTFT—XEATTT B L. A DPMERK LT Java
a7 MIHBENOHEER BEREEDY 7 T
A X =2 a Y EFTT 5.5 52 HI TR LI HE & DXL
NRE—VOREFBIUORILLHLLR XS, HH
D% ZIEHENTH 2720, 2% b, FHOE
IREICET 2720, Zd 3 DDZEIEE DRI
DrNE#ERES, FrAakDJava 70T AT, VA
TV, Fza, N—FTa—-RFOEFLEFD4D
DML L7z ALy RDFEIRRCEITEN S, ZThEHDR
Ly FEEMXEZ27-0DHFEE WL Dhikslzb
A, join() XY v RHRERBMRNTH -7, Z LT,
DT T LTE N—F=—DU O DI XA I
TTIRTORBEFEPXEZ, 25 LI—RDHEH
EEDIRTZ2ICED, HILOEHBEHIO X -2 D
Bokz XD RhRINTATS S e safRE e b, 720 X
WZIRN 2 B ZERT O RE Fm O BERIC D 2 AR EHlkD

>
—

SZoava—X&-Fur g AT 5 HEEME, T
D Web ~*— (Horiuchi and Takaoka 2025) @ “Example 4.8: Mm.
1-5 from Corelli’s Violin Sonata, op.5, V (Corelli 1700)” & T fHE#En]
HE : http://sites.music.columbia.edu/akira/compositions/
ImprovisedOrnamentation/
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6. f&sm - SROMFE. FBEAMR. EHOKRAEE

IS, SHBROWIFEEEIC O W TR S, MIFIZ

s
NP VP
NP \
X AA N v ADV

Colorless green ideas sleep furiously.

B 15: #ESGRIVICIEER T & 2 23K 72 5 (Chomsky
1957/2002, 15

R, ARBERRANG X o TR X L. FH, /i
FHNCIEE T D 205, BHOPICIERRSLTH D, 1
S LIRS 723U DWW T S EKGR L DE BB ETDH
5ZERLTWS, Fkkic, BHEMIZOWTD Lk
#Lt BRI B L CllERg Cldd - T MR

LEiHVEH X N 2 ATREMRIX I TIE RV, 29 L[
B, FLVEMiARZ—VE2 D& S ITHARDET
Fheihihor 2 THETNE 2 VS i
[GE FH5f pragmatics ) [ZBEfRT %, AR TIE. S,
L—7&X—)L+ Y%7 ¥ K7 (Lerdahl and Jackendoff
1983) 2VERIL U7z T#EAFHIH preference rules X2 —
7" David Cope @ SPEAC > 27 | (Cope 1991, 33-4;
2000, 191-204) (A5 2 H HI2EE o & G o0 JHRIMA
REMETT 20BN D 5,

PUERAR T HEIC & T, BEREFR=BHI1E N18 iz
BWT, GO 2 KM L2235 1 (Hogwood 2013,
IX) 2R EHBEMZRATHWZ XS, BHROEZE
EOBUROIER DBKZ 23 /- DIRT 2 LWVWH
HEMiD 2 — %, FER e OB RO CTHEEE
REh, 2R, BENEMORALEN SR &
Mz 2 ZeBHBNTUT bD B b s,
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8. EEO071—JL
=T BB (Akira TAKAOKA)

PRl (a2 —2IC k2 HEElL) & H2la (fE
AREERR. AR, ~my 7 EHE) OWREEM LS
%o BUE, BEMARFEIR, RATEZRFERHEAR, 4
FUYR, X—=F LREWFEE, FRRFR AR T
WIFERDER SRsim, SO A IR B 2
B %, KEIEZE X CRANMZITHIFE S, LA,
7= EHE, BIERBRE AT FREB L CFRK
FHTEERRMAELREE T, YAV h, anre
7 RFRFBEERFNTTPhD. (FH) ZHITT %,

BN B (Yuki HORIUCHI)

B/ e "0y 7 - T 74 F ) VREME T 5,
BATE, MM AIER sl & L O REEROMR
7YY INARERIY T 3 L [ERRC, Ne Y Y Ty
AFV>DYr VYA ZLE BTNy N ALFY
L DX BIOA—FT AT - URT - TS5 Dk
YDOLF a7 —RAN—t LTERRERSIEHET
9, HEBIR A ERAHRER ey 7 - V7 4 F
U UEIARZE, TR N—=TENEERICTE L
., BREMREREG M RNc Tl LS (F
) RIS T %,

—11=-

@ ZOMERE. 7V A T4 7 2T XD TR - IEEF|

SR 4.0 ERE 54 Y RATIRBEATVE T,
ARV ADEL % ZEICH 51213, http://creativecommons.
ora/licenses/by-nc-nd/4.0/ % Z % TH < %>, Creative Commons,
PO Box 1866, Mountain View, CA 94042, USA ¥ TEFREBED <
7ZEW,
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