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Abstract

This paper is to practice of knowledge development and utilization in the musical instrument
performance field, with the purpose of providing basic technology for teaching and learning

that requires knowledge.

Since musical instrument performance includes various information such as individual
experience and physicality, it is difficult to select a music piece and establish a learning
method suitable for an individual. In addition, although performance techniques have been
developed along with the development of musical instruments and the skill improvement of
performers, there are few opportunities and conventions for sharing information among
teachers. These problems lead to that learners cannot get correct information and learn the
techniques efficiently. Therefore, it is necessary to share and utilize knowledge for a deep
understanding of a field knowledge. In the field of knowledge engineering, there is a same
problem of how to acquire and develop knowledge while consensus building. Researches
that proposed models and frameworks for knowledge acquisition did not discuss detailed
implementation methods and procedures. In addition, existing studies to develop knowledge

such as ontologies there were a lack of viewpoint of practical use.

For these requirements, musical instrument performance is suitable for knowledge-based
research, because it can treat multiple information such as verbalized or symbolized information,
musical score information, and higher-level information obtained by musical analyzing. In this
study, we worked on the following two items to support the musical instrument teaching and

learning by the knowledge-based approach.

The first item is the development and process of basic knowledge in musical instrument
performance. We focused on a classical guitar, which has more types of techniques (renditions)
than other musical instruments, we formalized the performance actions. At first, we developed
(i) procedural knowledge with high human readability, and (ii) a domain ontology ( “Guitar
Rendition Ontology” ) with a machine-processable. The process by using the above two "basic
knowledge" together and repeating the mutual development can be optimized the knowledge

and deepen understanding of players. Therefore, (iii) we redeveloped the procedural knowledge
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based on the Guitar Rendition Ontology by the three guitarists/teachers and verified the
usefulness and effect of the process.

The second item is practical knowledge collection and analysis based on basic knowledge.
To acquire "practical knowledge" for each player or music, we proposed a method that
annotates the basic knowledge to time-span trees obtained from time-span analysis based on
the generative theory of tonal music (GTTM). We investigated the relationship between the
knowledge and musical structure through practicing the annotation method using classical
guitar pieces. In addition, we analyzed the concepts (guitar renditions) of the guitar playing
ontology required for each piece, and tried to clarify the tendency of the music and the
know-how of guitarist.

The results of the first item are as follows. We developed procedural knowledge and the
Guitar Rendition Ontology that describe the actions and its procedure of classical guitar
rendition in detail. In particular, in the Guitar Rendition Ontology, we defined 96 concepts and
18 properties, and realized a formal and structural description of the actions. In the process of
redeveloping procedural knowledge using it together with ontology, we confirmed that it is
useful for improving the quality of procedural knowledge and deep understanding of knowledge
of guitarist/teachers. Furthermore, we developed an information system, to support the process
and confirmed the effect on vocabulary control. In the field of knowledge engineering, dividing
an ontology and procedural knowledge is a common methodology. However, the practical
examples and results of knowledge development based on the methodology haven’t less
reported. Therefore, this thesis that described detailed analysis and discussion of practical
knowledge development are of great value because it includes the high usable academic
contributions for researchers and domain experts who will develop their knowledge.

The results of the second item are as follows. In the proposed annotation method of
knowledge, we experimented with several bars of four guitar pieces and investigated how
much the knowledge, which is executed with more than two notes, can add to time-span trees.
Our results showed that about 82% of the ontology knowledge corresponded with the structure
of time-span trees. Next, we analyzed the concepts of the Guitar Rendition Ontology for six
pieces that have selected frequently at an international guitar competition. The result shows
that the guitar rendition increased with change of the period. For the newest piece of the six
pieces, we got twice the knowledge of score information by adding or modifying the guitar
renditions performed by a guitarist. Furthermore, we found that the difficulty of performance
corresponded to the number of guitar renditions and its variety. Such knowledge-based analysis
of musical pieces and performers using the guitar rendition ontology is a novel method in the
fields of musicology and music information retrieval. Moreover, the practical knowledge

acquired by the analysis enables performers to promote the understanding.
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Studying musical instrument performance with a knowledge processing field can be treated
both digital and physical knowledge and data because of human-driving approach. In this way,
knowledge-based research encourages collaboration between researchers and experts in the
field to develop reliable knowledge with facilitating consensus-building. Our results can be
applied to all kinds of teaching and learning that require knowledge. We hope to bring new

innovation in the fields of music, knowledge processing, informatics, and even cognitive

science.
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EER R AR 2 ELD e 2 e R TE 2 — 4T, HiizBET 2720 EYT — X
PAZUT o AMESMURITNIER ST, TR NEDRRL.

NHESE T, HEBHEMTIEN2BGO/REE» S FEA DR Z D 3/
ENMREINTVWA[8]. BARMIZIX, F 9 5@E T INVCHARM (Convincing Human
Action Rationalized Model) ZH\WTC, t#~=a 76 Ml & 70 5 /M= gt d
%. CHARMIE, HEERI & 725 CTWB1TROHINXRE HiE%Z HRET & 2 REMM
ATHB[9,10]. D%, HBEOHERIZN U TREED AR L - THIGEA O HIEK
Rl LWL, BARIIZIE, @ R HERZRICEHRIL T2IE28REsRTE
HAIRREL U, T ZIZMEBSHEm2BEL THNRBIZHARLZZFH 250 (1622 T
FEAEOHEZED WD AikzE L oTWa, BRIZ2DODNHEMBETEBLTH L, /¢
HENPSDT 44— RNy 7 2EBTVWS, ZOREIL, @O WS HBRIERD H
52 L THEBDOHIZERSIN TV AEAOHE ZRD LT, BGEARDHGIEIC
FOEEDHFHEEOND, LW\WolzZ 2 REIT5N5S.

UL, HESRRBUTIZDAT D & 5 2RED H 5. ()IL@EAEROME - 18 O KIS
DIGELIENED L S RIAFEIFEH I N T WA Y= a TR 508 TlIBERITH S
W, 27y I XR-pEDHBPEEAEI N TV AWSBTIZEWTIREHETER
W, ZD7D, PEOEMRBRFIRE 2o THIBREROWEEZIT S BERH 5. (2)H
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kel DT « KIFRFEEL T & U TCHARMIZHE D K #EEfb 27> TV B M, 17
RN DIERIZBIL TlE, FHlE L THZLESEZEALGTRLTWS. £z, il
TRDIEFPRERZIRT 27OICKHZMES Y, BERAOURBITHOITWS.
WNRITHE L - EREREL, BRI HWTEHR T 2 B8N D 5.

U EOHMERERRT 572012, ()IHL T, H3ET, pHOHEMKLIFE
DREIZXDHHOEEEZITS. @I L TIE, CHARMETILZERY ATLEL
THET H7-DIZFGF S N7z, kNeXaR (kNowledge eXplication augumenteR) & IE(X31
L5YVAT L EGH - RIS, FEHIEB4aE THRARS.

2.2.2 FFHOBE

AN THIRER MBI BT 2 MO HIC, EENHHEE Fhslm#Esb 5. 55
KA TZd7mATHEH (what) | &\ o - EHYOEERMEE, HYIMOBE%
Z, FRESWAERE T2NZED LS5 DA (how)] &\ o725l % FIH L 72 4L
HOFEEEZ, ThEZNRET S, DEVHHORZADENTH D, bR EHE
ZTHDBD. BEPAR—YE Vo HEEZMND 2B OEMKIE, Z Dhow!ZET 54l
BIZEMEL T\WA. 7272 Lhow7ZZ 1 Tld @A L b \\WizdH, B SIHERZ &
> CwhatiZB T 2R Z2 65 BED D 5.

HBEMWHEO—2IZ, Avbry—r3%Fonsd. Arbhay—i%, H#Eots
CHAHEZERT L0, NRE2TELZFTAEND»OERREDL > TERET LI L
MTEB[11]. NREMKTHERCETOHBE W72, Bl DwhatlZ H7- 5 HGE%E
SR T BRI IR T B, AV b Y I3 EELH D, AR TEHNRIZLST
KAlEng., RRX T, WRHPEHETIHEBOMSE2EEHET B[ RA T4 b
OY—%#>5. RAS VAV baY—id, EMSBHORNFEHOBECEREZETZT TR
<, WM 72T — 2 EHEZ2 8 LU CHEENCE U 72 SO INERTE M 2 LiE T 5.

UL ULAEDS, ALY Ay bay—ZidW Or0f@EREET 5. £9, R
AL VA b OV —DZYMEWRGET 5720121, DEOHEMEDON ADRRARTH
5., X5, EMOBEORBIHENR A VA Y b Y —DO @M RRERBE L
5, Zhoizky, A bV —DHEHMARE NHEOEMROBESHIEL 220, FEK
Al Gl D A% SR8 2 FIFRR B B O KRB X B 2 RS TIEA LT 5 Z & A3
TER., ZOESRMEEZMRTE-0121F, Fv by —0EM5RE 58O
KEBIIZODT -2 70 —DFHP, M2 BB ITHHE UMETE 2HBEY RN
kDoNB, Bz, DPEHOHEMAKIZE > THMLXTWHIERKRTEE KA1V AV bR
V—aOtHTAI Ik, AMAHEEWAGON SO EAfgTES. 22T
H3ETIX, 20 DHIEBRIEZMHAUZAEROMEL2FERL, T CRONZAREZE

LRife & BIKIER & B S R N THIREZS 2, HERREL - MiGw - fsh, N TRIREZ S0, pp.213-214, JEST
Ji® (2005)
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UTHIREMGLT 5. ZZCEETINMOME T o AL, A hay—DHME
EOBOEMARDNEIZEIZEDTH Y, IR DEBREEN DS WHERORES
T, MEMAREZEIHRMAL L TETMMETE AN D 5.

RALC A v Y —OREIZET 2 FH4IEk% H 5. SWEETE >V bR Y —
@,imﬁybny—®$W%Viof%%éMtﬂﬁﬂi’%Téﬂﬁ%%?%
%[12]. HIEROZUMEERIET 272D HOEHMEBN AT DBERH DM, F v
Y —Z2BRTL2OPH L VWS REZILATWS. —/ T, Gene Ontologyld
EMZFOEMRPERE R TlESNZA Y bR Y —Th D, HMERHEEIXD 2
Fis—a & part-of D[R Z MR I N TWVWS[13]. BESHTIE, A brY—0
BMR & E OHMRAHLFE TREEEARLT Y b Y — 2L L TWB[14]. Z DA,
DI DTN E E > IR EDRELEL TV BHI[15]%, A haY—DHEMRAZ
F—~ L, PHOEMRTHRVADVFEICHYT2ED2FE>TWBHI[16]H
HBH. ZDEIIZ, ZL DAY — ﬁ%ﬁéhfvé%@@,%ﬁ%@fukz
IZDOWTDFEMR DR ERE L Wo I EamICE T 2aimiE AR L TWb. A b
V%R LRI, YD &S REE EOPRERIEENTON, TNRREYTH S
MEELZA b Y —Z L TED LS ITEHBL T2 OIS ER I N T VAR
W,

FrhuY—OEREIZEL TR, NHNZBMATHELIZNTWRVWD D
D, HARITA VR HERTIVWSDOBFMHELTWS[17,18]. #HlxIE, IR A
FETIEMEZEA > b E Y — (Enterprise Ontology) DHEFIHZ ML L7z D0 H

%[3,19]. Uschold5iZ XK, LARDFEIETIToTW5S - ()4 Y by —DEEHKN
CHEBOMEE, A Y buY—0OWE, Q)FHl, WRFaXrr—Yar., ZOhHE
WMORIE, 17—ty buay—HETHY, QIBWTIZARSHEIZL
LHEEREITO>TVWD, 77V vI7FR=IIBVWTH, SBOEMFIZ X 2 HIGFHA
HERELTWSZ), 1V 74— NREaE2EAE LAY by —fdZ2EKL
TW5,

The NEON methodology[20]id, RO AiEimiiRE 24t 357 7 u—F L 35k
D, BERT -7 70 —%2HETEDTIIRL, A haY—2EETL-DDLk
REAEEZIERELEZDOTH S, A by —0BE O 20X £ X E MM %2 YR
—bMNTBVFVAR-ZADHIERTH S, FEDEMIZINT 5 i1 — A7
—AZBEZ LRI NERS2W. TDIER, FLy Y S IT70NETEREEED
ETIEDERALNT WS, Kok, BESTICBITEA Y bu Y —R3EEMRRDA
WERAWZF LY YT T TEBEL, TS ORI EEE L TW\WA[4].

FrhaY—fERIIBIT S HEROMBEIIZOWTIX, A bhaY—OEIER
HBHEIIT, Aikiwb EL—RIZIEDLIHDOTIEHRVWESEZEZSNS. DEPHMMIZ
JGU T HERZBIRTEZ2 L9577, HE20VEWL D207 7u—F2AEETL LS
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7, INFETEIRERAIEKRBANEPHAIZOWTOEMmDEETNS. 2770, KX
TIHRERDHA RS0 o fiEdmzEE D B THER - 32 Z 2 i3fTbiwn. 5%
IMOMMENDITHA S AEINLHEROMETIZHIT T, 32T TEET B MRS
O AWENEDZ & 2T 5.

2.2.3 HFDOKRIR

FrhuY—0RBGEICELUTIE, HEEELZXS 70122 < OFHLY — IV
FINTWA[21]. #lZIX, Visual Notation for OWL Ontologies (VOWL)I%, 27 7%
MOMARRIZBEWTERAGEL D AIZEDE THARXYA A TE5[22]. £/2, A
Ly FY—MI&LEA bV —0idbEHINTED, Populousid 4>~ by —
NOHGEDMH L EMAAEETH S Z &5 5, Kidney and Urinary Pathway Ontology
(KUPO)Z: & DFEHIZMHH X T\ B [23].

L2L, WINOY — L FX—REAY bRV —D kS MRty by —
WZIZE L TWRWY., RS, [TADRRIZE NS XS R TI VI ) —RENLT
Mg IR 5 2 B TEY, L AWHIELL TH £ DMEiE 2 ERIKIZ RS 5 Z
CRELWALTHE GRS - 4fiTERD). ZDZehs, A hrY—0DH
FULEIZ R R T7 70 —FIZ X o THHOEMROMEZRE S L ELRDH L. £
D12 & LT, FHhEMHERD & S RN mwWRERMAZ WS Z T,
fRPUZEBRS B Z L BHTF T E 5.

KHZEREZPES P IZBWTIE, BB U7z &k S5 Bhow!ZBET A EMMEETH Y,
Fle SWEHERATEH I N 5. Pl SHRGERIE, FW2FE L 720 S 2 O WE O FIE %
Bl U7ZHETH 2. HIAIE, FR—ZMZALFIEY, @FLOZSIPVEERZIT
EEDONMTERE, HEIRAT ZEKT B57-DDITHDEITFIEZ NS, FEHEL -
Fhe SMHFRZTEHT 5 720121F, B HRild»koonsd, 61z, L@tz
HRT 27201254 Y buY =72 DOwhatiZBT 25 OHFHNEEND. KFTET
KT HAMOME T o AT, DPHOHMRE A by —OHEMERAHE UBN
EHLHRNE R HEEMET 5720, whatlhowZ iy, U7- Az RftcE 5L
WO RTCAH ML E .

HEFTOREIZHENWT, RS IFH TR T KB T 57-OITKEL Y tr Y —
WEED S HIEBEH A ZIREL TWB[24]. TORBMMATIX, BEHE (what to
achieve) Y #E /A (how to achieve) % 7B 5 Z & T, NWHMEZ KWL LT
MHL (design rationale) (ZBH9 2 Wiz HRIAMERE <KD Z A TE 5. KFWXTII,
Tt R 2L T 1, ZOERAXEZENL CHAT . FHMIx3 - 3§28iT
PUNANN

ZDIEp, ==X L THHOEMRBMEHIICA Y by —2 BB L Dk
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BT A7200D7 —2 70 —0RERY — VOEEITHhNTWAS[2520]. TH5I1FN
—Ya VERXHULR EOMOBRES R L TWwW A oFE NS V. A by
—DAENRE UGATHNE, BED HIERHM2EHNT 52 tfwi ZHIGRD
WEEFTH N TE S,

2.3 FRBHMUE

HIMFEDRME L 72 5 FHFONETIE, 55O — MR 2 G X0 & 1 7 JF B R
ZHONZT B72012, ANHEOREMNLRERZZ MR D OIZE KL T & 72[5].
Z U CRliHERHBEZ O T, HASHEIZ K > THEERNZR L X)L Tiliin S R &
NTE7z, LLrLEBNS, ERFPICEI--THEONZRREZMMAL LS 6358, HE
MR RMEDRUMDEE 257z, TDEIREENS, FRFZOMEREZILEP
EED—DL UTHAT, EXRERFANTANT 2 [ERERLE] &5 5Esly
NEFENT.

HHRNF R 2\~ > TH B S 5 2B IXIRIA V. SCER[27] TlE, AT 12058 &
BOEDLDIZONTHA LT WA, ifﬁ%ﬁ%tbfhﬁmﬁ,mﬁ, I R AL
B, a7 U VER, EREEE, IZIoHZEE U TERRE, ca—<y - av
Ya—X-Av&x727vay (HCl), T14a774E¥—=ay, Web, TVX—F
A VAV av¥a—F4v2 (EC), uiky b, LU THEBIZNBZZEY I
TWa., AHiCIEET, TNSOMEIEHE2EEE 2000 FRIGRUHEICB I3 EH
BRI FHADWTHEIT 5. IR\WT, FERLEE DM IFE D W72 221 D W Tk
R5., BBIZ, SRR EHEROGEMD O BEMHEZ B L L TWIHHEIZDONT
AR B,

2.3.1 BRBEHMRIR

FRIE R ZE (music information retrieval, MIR) [28]1%, iR L 72120 287 ¥ D f
RO 2 R U 72 B MR 0 B T 5. HXROMBLREM B ZIIUo L L
T, BRI T — <DL L T 5. MEBEDEIHEMICEET 285 TlE, Web<w
A=V 7 OHMEEH U 2R HEE20] E03B 5. R B I L TS EERS
KL b, HFENRFBIRITOEMZTEH L T2 < O FREHEE Y — VR T
TWA[30]. EHEERUMIZED 2 ERMETIX, [FA] 2568 - Aﬁfﬁ?’é?‘:(ﬁ)@
ﬁ%%?‘}lx’@%w%%&?ﬁ% r%i B X T a— RS B EERGE R ¥ & TRE

LTWa[31]. £/, BWMFHEZREBELE L TIIVF AT 1 7 RECHIKIC @%éﬁtm
HHHd. Fhol ,Maéﬂ/bm—wT%%%%%fTét IZ, Melody Slot
Machine® WS Y AT L Z2HFE L. ZOVATLTIE, T4 —7TI7—=v 7%
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TAOY AV VDEIRTVRLABMAGDLED AT T « £, AuF 1 &tn
757 4 FRENEEE L ORI ZFEBEL TW5[32,33].

TEEHRLBEPERZEICRoNS 5258 5] 2R LRI, &
JE IR T RN R T e E AR F ST 5. LU —HT, AMPHERE2BEMET
12, ’Plibs‘%&%&t@ [Ge5 ] fEX N EREZ SR UL AT RTH D, X6
WCEZIE, @WBULEERPEEIEEL VoA V74—V IUAREHEHREMASZ Z 1Y
LW,

2.3.2 EHEMFUNIE

BRICEE T4 b Y —EZBHEFRE I N T WS, The Music ontology[34]1%, &34
T 2AXT— X2 MR T 272004 bay—ThHH, UR3IDDMEKRML
3 NI DR 2 S 5 72 DGR B 2 I8 U T\W5. 1D HIX The Timeline
Ontology' T, &4 AZ 1Y (KHEOFN) ZEMOBERE UTEREL, REZIXPERHRH
Mz RHT 57-20DF Y B Y —Tdb 5. 22 HIX The Event Ontology’ T, AT
CIEE, AW, B Vo HREO A XY MEBROERE RWIA WS E UTE
#LU, Ak 957200 F baY—Tdh%. 32HIEFRBE (Functional Requirements
for Bibliographic Records ontology) & IFXN 5 HiEFRD72dDA v by —T, Xl
() - ZMRRAECH BT VT 1 T 1 -FHAE (work), K (expression), KB
(manifestation), 4IEIJ;%*4 (item) —-ZXRE L TWA. FHEHZEOD X 5 KR FIERB
DHIGH % HES 9 B BXIZ1L, The Timeline Ontology® & 5 I[ZRFHZ L &\ 5 BlrlldEE
THdM, —HT, H%F'EJ%E&” HETAHZENH LW WS HIES H 5. FHIEE
LTI, BHieHEEE, HBRIEICL>TH—DEIEZ TH> THRENEL 5.
DD, KX D3 - 4ffii ¥ X —FiEA Y BT — O] CIXREZ X R b O
RIEEO ANT, TAEKREBESE UTERL, BHEBIIBIT2 (T4l 20
AR A TR 2 Z LICEREZE VT WS,
% O, The Music Ontology!Z DWW T, HiE D & AEFEIK D 72 0 D ALGRHEEE H3FH 7
é NTWa. HlZIE, Chord Ontology’*Temperament Ontology’ 7% ¥ h3d 5. JTAET
, ZEARIZEAE 9 B KIFE & BEH U 72 Musical Instrument Ontology[35]%°, 28 IZFrdk X
?h % EHEL S X B 5 O/ % 17 - 72Music Theory Ontology[36] B fEFE X LT W
5. GTERBEBECHEETLEZAY MR Y—IZOWTI, 2 4fiTARS. XV EERLE
2B Y, RNV T A4 v - VT ORI EEA LS EREOMAEY v 7 NER T H

http://motools.sourceforge.net/timeline/timeline.html
Zhttp://motools.sourceforge.net/event/event.html
Shttp://vocab.org/frbr/core
4http://purl.org/ontology/chord/
Shttp://purl.org/ontology/temperament/


http://motools.sourceforge.net/timeline/timeline.html
http://motools.sourceforge.net/event/event.html
http://vocab.org/frbr/core
http://purl.org/ontology/chord/
http://purl.org/ontology/temperament/
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TW3B[37]. AMETIEBEDOSEBED LY hu Y —d b ny, ki ixg
Botxrihpy—rod#EL»EZZ2TVWA,

& ZATXH]TIE, SRERE2 [T—&4b) CWIHIEATUTFTDO XS IZHIFT
W3,

BT —RZAR—AL LUTIE, 220X THEZSNS. 1D1%, B &L
EMEOEDEEHE T — XL UTES X1 T ThHb. T0bb, kI
BT — X, HEENEERE L ORE I NG T — X, MIDIFDEHZET
— R ETHB.

H9100%, HROYERIIH L4 EMIEHR GG, J88, ik, ES
Rm&kl, HBRNE) 2BESFLTCT —XRXR=—2{T 58414 T TH
L. TEHFETIE, BOELFEZTOLDEIFTIEIRL, Tk ENE
HHRHBEETH - (T a—R e FEROHRA 1998, pp.241)

CDEIREZFIZEDWTEESETIZE T MU A2 2 -84, Eil2oD &
A TR UEHENTRETH D Z e bh s, HEUHEEMOEAIZL->T, 28
TR E R O E Y 2 MR RGN 2 FTREIC U, 3RS SRR oD FROEE ) 7 6 e DY A A
T&E 5.

2.3.3 BREHRE £EBER

IBHBIIEZM THAUMIAR =YD —~FELVWSllHEZL > TWVWD, Tz
XIRTITE, AR—YEFLRUL XS IZEREORMNZIFEABRETH 5[38]. %
CTCORMEI, REREEZERUZOEELZEICHETSZODAFILEHIZD
3328 ThD. EHENTIZEKRTY, AR-YEY, oRy N TEOREDEIE
TOWE, BEE XA FELRFEMTH D, RIHERF D B IRIE B O B 72 HRIX
H£E2TRIZTS. GBS, E—YardFy 7Fvye, HiEE, HE:H2FRKICH
WTHHB OB 21T\, €7 ) REE L LE DR EELEREZIH S 2T UL
72[39,40,41]. 2D &ES1Z, IoTOHHEELWVWREIZE > TREDT — X2 HE51TH
50, NOHBREDRIZIZT YV ZNMMETERWVESIEZ . E-HEEICER L2
1, (EAD SRR ERRERICIREL TWB 2o, ity 7a—F TRkt
mWEEEH L. o T, Sikt, RSz & BT T —FIT & o TRIEHEHSE % FA4H
FHNERLTW Z 2 RETH 5.
GHREEEZZCIXTRILES ETHWMOHMAL LT, BERNOWELDHS. H
WHIE 1L, BRICHRE U8, KDJABIZWI R 51E, BRELEHEDTRTITR
SUTHEMNT DRI 2RI [42]. BHRAMIZEIE, AFAVY AT VA, HEETL, T—
RA =V, BWFEELREOEM WIS, BED TR T Ay I —74
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FOE#EEL, ThiayIal—yary7urs4ukry hCERTLILE2E
R THMEDHNE, AR=YRX VA, REEELZ ETHRET LI AOFE2HMET
5% FBETIWEDTRNE D 5[43]. HeeiEEIZET 2 KM OIFIE[44] T
i, N AV U FzuDAFICLBESEEICEHL, NFETIVOBREERRRS]
TFT—=RZDOMICE > THBOHZHSHIZT S I e 2MA TS, 2T, Lk
ROEZERE NFETIVIZHICHE, HDE2WVIEAZBANCE>T, HEHIZL>TH
FHREHBV— IV 2R T2 2 L OEEMNFELNT WS, ATHEDOSETIX, 0
O RMBEADHZXNRE UT-ERFEH I N D DOH 5. iffllide - sHiCihR 3

24 EEELFE

FEEHETIE, FEXEZEHKE U MADRL V. FHIHCIZEH U 72 H41r'%
B 5. Piano Tutor[45]l%, {HZEHF R & 2 BEIEED < DEERE®, BT —X %
fRpT U I AW E R 2R T 22 R D, XHk[46] T, ¥R —DEEE2 £
BRI BIZDIZENAI)N - TV 7 Z—%2HVT WS, EIEETIE, 27y M
RKEMHALU CEEZ RV OEBELRLD, HZAAZITOHEBENEMLTED, %
BROME AR A INPEL L DDHS. Wikivatoire’ 1, =72 EZR 2 Hig 9 M HHZ=
HraNRE U, HEBMROLE - EFETI7Y N7+ —LThDS. FHEDELEA~D
FHEAAITIMAT, Social’2FHEAADEMEHLFIZ L > T, HEHFOXRHI DM L
A =T A b 5%%@@%%}%@%—721’/@? Y7 OFELETIE, THEERE S L
HRRE R & AL U 72 Bt RIZR D& 2T /T —Y a v AR ROV AT A
RREINT WS [47]. u®/XTAi%k@hY/@M%®w$m@ﬁ§%£ﬁT
LD INIZHDTH Y, @)ﬂ%%ﬁ’i’i@bT%@ﬁJ%?ﬁviﬁﬂféj’VCb\é. W
NEEGEE R UTH#Z T — 2 TE2 L WO RV HSE /T, HEZAEhT
W2 U THERL B B O BRI K 2 SER AT IZ R I T WwR .
HIGRALEL D 7387 12 B B W92 TlX, Sébastien 5 DARERRDIFETIGIT B WT X T
Ly N ETTYRIVOREFIZHEER ) ONI DT )T =3 v &IFD72DIZ, The
Music Ontology (2 - 3§2ffi) % #Lik & ¥ % /£ TMusical Forms and Structures Ontology
(MFSO) & Musical Performance Ontology (MPO) % $2% L 7z[48]. MFSOIXZEH DA
(VF &N, R4 L) L2oRA0MkER (F2, R, REAEL L)
%, MPOIFMEAD R D EBINLMERPCT R0 A (&1, KRB, #HiE) 2, ThEth
HS. TNIZEKD, The Music Ontology®D & D IZHHAMESR, 7—T7 4 AL, aH¥—
FMREDHREFEDAZNRE UZKGERIZIMA T, HHF0EHORGRMHE~ DHHZEH Ofif
eV EBR ) I HBEDS I CRld T2 Z A agEe s (KM2.1). 7z,
MPOIZ 1E #2317 2512 B3 S InstrumentTechnique & W S LS BEZR I NTHH, HHND

6Social college of music “Wikivatoire” : http://wikivatoire.org/


http://wikivatoire.org/
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TR AEEB T A7-OICBEREESOEBREERD N TES. 20, K
Xz %mt%ﬁa%%f%5£§@ﬁ%iﬁméhfseﬁ,%ﬁ%a@%%@v&
HiZoWTHiEmwmP A AL T3S

knowledge

Listening: music databases,
recommandation systems,
etc.

Music Ontology: musical
works, resources and
events

Musical Forms and Structures
Ontology: musical works forms,
organization and structures

Analyzing: attentive
listening, musicology,
themes detection, etc.
Semiotic Annotation:
personnal interpretations,
discussions and
comparisons

Playing: sharing tips and
advice, expressing
emotions and musical
effects

Musical Performance
Ontology: musical practice

know-how and expression

X 2.1: A v v y—[E+tOBGR & 1% EH 48]

BEHABILBITE74— ANV ZIZEHLUZMED HB. Mattthewo £, 7 1 —
RNy 2 OWEZ K ORRICHEEST 22 L 2HEBELT, IRO220F Y bay—%
FEE L 72[49] : (1) BEBDOREIZBII B2 71— NNy 2 IZBET 2073 OREE %
if U 7z Teacher’s Ontology, (2) #ZS8% T 12X 9 2 AEEXRHMTO —# D I X > b % GitHH
§° % 728 DGrounded Ontology. fllZA T, Music Ontology s &L EBDOA Y fuy—¢&
HEE U THRERIHkZ 1T S 72 ® DPlatform Ontology HHEHE L T\ 5. Z DZEDIEAIL
TA— RNy I OMEEHD R A T EOWRERET DA TITVICL-T, HED
XHRIZBITET7 4+ — KNy 7T A2 WY HURET LI LN TEEZLTH
5. KEXTIE, 74— RNy IREFLIREEDOA VX T 22 3 VIFNEH O
Thd=iEm LD, v hay—DRENRIEHSEE LT, EEICEHED
HWFZETH B L VWA B.

IRETDFHEIZEWTI, HEELFZFHEDA VR I a VIl T 2% H E
HThd. FHZ [BZ BT R/ICTEITIHER L2 Z2ERTHIEPENTH 5.
HRFDOFETIE, BABTHPHFOTNIZONVT, REFOAZMUTT TH—
F LU TWBHIZE[50]%°, BAD - BN DHETEZH> TWBHELD 5[51].
yMb@mﬂ®§<EVﬁiﬂ&é@ﬁﬂﬁ%%ofbéyt%whtbfbévk
Thd. UL, HRABZMORAFHB I NPIZUTEZIFTANSN TN DRI DNTHESL
HamINTH 0, BEFEOREMEADORO LR 55, TOHE B LT, &HX
LMBFF o TV AHERE A Y b Y —REDEAMDEHWHIETREL, Tho%H
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IZHRABETHAL TWLS Z2ld, ERRGEEEBRGICRIZNEDT 7R —F L WVWA 5.

2.5 BB

I3V IXR—DEDRBO NN E R e UZREROMZE T, M4EUC
F2EMT T —FAHL V. I SITEREB LV GRIEHREECHE X, BE
EITOBZEDEBRIEEINRE 257280, BHMEICRITIB L WHIRERH L. T2
TR TIE, HRVIED XA XBHNTHL U B MAaZTS. BERED X S RH
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1. FRXR—FBEA by —ofaohhns, BEZHZINTWEILETORERZE
RT3, ah, Lvxdrae gy 7o EEAY 2 — MERETH B0,
T E ORI > TREDPHELZZ TR WE D I FHIc EELIKZEE L
7=,

2. ¥R =V 7= VTEBREOH S EFEIze 7Y 7L, )L TEED
BIMPEBIEEZ{TS. ZOK, ¥X-—RELA >y boY—-ofaz R Aaens, &K
PN JEDZEE%E LIRS 5.

(1) T, FKFEOFF 72 IER2SHW L niEa s nwWEBIER R s, H#
ZAE, 77 RIE, IAMOBEE NEUEE2RHICEG L THIEETH Y, EiF
PEINTWVWBRGEDARET TIAT Y N RB LS55 U7, F/2, AxVaLnwD
RN EEHT WO EEBRL S, —BNIZAL - Ry T Fznb I BIETHE
W a7k, HEZESHZZ. TILULRY 3 30BME2ZRTH, 22 TIE, R
BEEHATTOUTHBET HLADANRE UT-.

) IZDOWTIE, SFFERICKERFEY PELRVWE S, ERENEHLTVWST
V- TAVERN LU, T - TV, KOME HIZBT 8L T, KeMuniztk
DIRDITERDVBEHTHD I E2RT. vy b (T30 TF10v2) 1, FOERBDIE
Zuk FACHES U 72 RE D S IHIRIZ K 2 M BIETH D, TI T33O EOFITH U
TR o =GB IRk 217 - 7=,

6.23 FY—FFEDHE

BT — X O A EE R A & U TMsuicXMLA % 5. MusicXMLIE, XMLEAT
KiEeRHLTEDT7A—TYY P THY, RABERLZTITHIEL TWS. Ko.2(Z,
MusicXML®D FE AR 2 & % 73 3. measureld/NHii %, noteld F & Eifize & D&~
IH# %, notationsld HFIZHEE I NLIBLFOMEZ, ThZThrRLTWw5b. Hi
Z ¥, ¥6.20DnotationsTlE, 7—7 1 Falb—> a2l 9 %55 (articulations)
D—D2L LUTAZRY HI—h (staccato) DEFE I N T WA, articulationsPASM T 1,
ornaments & technical?’® %. AW TIE£J, notationsHh 5 F X —ZIEDHIH %477
27z,

7272 L, Finale®notations CEZE I N T WA EIKIZR SN T WS, £ I T, notations&
ULCaEdRTELWVWESIE, 63D X S iZdirectionDwordsDfE & U TCEdwb U, FHEEZH
HTE2L51CU7 22Tl FEX—RBELA VoY -0 THEILY FH—
b (pizz.) YRR TN TWNWD.
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<measure number="2" width="232">
<note default-x="14">
<pitch>
<step>B</step>
<octave>4</octave>
</pitch>
<duration>2</duration>
<voice>1</voice>
<type>quarter</type>
<stem default-y="20.5">up</stem>
<notations>
<articulations>
<staccato default-x="3" default-y="27" placement="above"/>
</articulations>
</notations>
</note>

6.2: MusicXMLD 7 — X i : B EDREEINT WS EE

<measure number="2" width="232">
<direction placement="above">
<direction-type>
<words default-y="40" font-family="Times New Roman" relative-x="3">pizz.</words>
</direction-type>
</direction>
<note default-x="14">

6.3: MusicXMLOD 7 — X fi& : BN 7= 283

624 TEREER

AT CHIEE U 72 F X —BEO MR RIZ OV TRR S,

A FRICKZ2EEDZE

Fo 202, BBEIMICHEET 5 F X —FEJHREE SEERE 2R T, AlllE, i
BB 79 —bevada 7y —DANDEEERT. ZNlL, Fintasia No.7lldH
WT, MEBEEVPERICBIRTE2E M SPHOONT W20 TH B, b, F
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e, ATFOXNTHERILU ..

H =" p;log, p; (6.1)
i=1

i U2 RO MM 2 75 &, 19204 AR D /R 5 TIIFIE 262k, R E R,
HEAEENE A, FHBREL REL< BT\ MEEMMBEDO I AT T — K
i, JTERTIAVAXR—DRHEBETDHDIN, 77V I7FR—ITBVTHARS
Y NMEMHDOBREINZ ZOBEREIL T2 2 AL\, TRV ald, @, HEH
PEETHWS D, BRMOGEIIBRICEZREEEEZEATWS Z 0o, fEiRN
Fl ETHARIIZR LTV Z B, HOEMEEDON—FE=I A, ¥y Fh—
b, 2V EKrFaFznm, 202206, BRMEICHE S WD EAICDH S
MBREZBEDNV =2 - ¥y FA—ME, FEODRICEIERCLDIERIIMES T
LS NI L WERIETH 5.

- 0 VIRPART D 28 TlX, Introduction and Rondo Op.2 No.2 (Rondo) D>
YR E D B /NS <, IRV TBWV998 Prelude, Fuga, Allegro (BWV998) H3/N 25
oo MR IV X2 —DEBPESN TS HMBBRIZEPNERTHY,
e, IR, SRICETLIBELR LN 7T %, B LU WEHTA T —%
ZHUTWEZ EHERNE > TS, BEHEICBWTE, Nay 7HOF X -2 BHE
DHEDEDE/NR) THEEXERDEH I 2RO ONL P s, KR
ffi > 72 7= DI EEREN NS K o7z FE X 6N 5.

cNLUEBTE, - o VROFEMETHS 7T A3 - XL A (Francisco
Tarrega, 18524F-19094F) D [7 ANV 7T DEVH ] L WS BETIA< RIS NS L5
2ol ZRLENZS, AUEMTRINAEHITFEMLELTVED, FLEBRLE
WOBEEN 2K, ZOEMAEFE UEHMEF TV, Ke.2TIiE, Fantasie
Hougroise (Hongroise) PAB#IZ b L E B AL 54, Invocation y Danza (Danza) Tld%
HENTWBEIENS MLV ERZEL LEEIMTHDZ a0 5. UENS, Koy
FrCIREAER Y 2 —a > 7 — L@ DS WRER L6 D DR 2 6 f & § 2%
LT, —MNIZERL SN TV HERDERIIIZONT, FEL WS [ S FEiES
5T LINTET.

EIAT, FEHIRIN TV AREOBIZEHL T, M I nTHRY
e hot FIZE, T—Ta4Falb—2avidBThd AT, FX—-EL
AU bRV —TREETREMS ETAT— KNy U VT - A y) &, fRTET
ST AT— (FV YT A7) ZHHEhTWwS. UL, AT TRES

DEYIEE ITBRIHRD 1 D TH D, BHFIIBII A0 TFO ERFESX] ORE2ETT Y oY
—IZHM TS, BROBELPEFEICHETAIFIEMEPIREL BIHEETEICIVESNIBMERETH
%,



93

6.2 ¥Y—FFEAY MOY—DERICED CERDOH
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NDOIZKHTET, FIROEFFHERD 5 WITEBHREZZE L RITNIE%R 6 7%
V. [JRRIZ, N—EZ 7 AR - MIEORKIIMETE Lh o

B. LIRDBE=EDHRE

fﬁ.ﬁﬁﬂf“f)%L Brouwer{Efll DSonataZ X2, EfkEOF X —TEEEN - BEL

. #6.31%, Sonatall B BREENIZHILT 5 F X —BERRE & LHERED —
wf%% FKo2DZEDEE IKT B 2, 57405110928 L, #9265 D LDl H
IN-ZeWbohd, TOMEDO—DIX, FEX—RELF Y oY —0K FiJEOH
R L2 2T, BERZFHMIOHETELZZETHS. BARRIZIEK, AT7—, A1y
FTaAVvT, =, BELATVUHN, N—FZZ2IZEWVWT FMiEEOE & I X
7z, Heald3BED T — ZEDBUCHRE S Nz EEOH#O - Th 5. HlZIE,
—NIIARDIETEROREMIZBIETHEHH, S ZHOMEITLINTVA
W, ZD7D, ZLOEBEPEETEZMIZATLEY, SIRNLIBOE 2 451)
TWBZeWH 5. AERPSIE, EREPE—ZITIHEG, AT 2521 —
NI, SARU TR ZHIZ BN e—NE2LZHLTWAZ D0 o7. EHED
RExARTHI LT, KEERTIIBERTH > =MD 2> 2R TE .

X5, kv b (FovFavd), 77—, h—=Tr—N, ¥T7IL - -TAL
Vo EEEERIZIFE TN T VR XX —BEMEMEINEZ. vy b (FF7v
TAVT) X, HEBHEVPEBELELUTHN T ZOICHWAHIETHY, S0
MEHIZIIHE LW Z oI ns Z e idwnw. L, 279V vy 7 ¥ X —iH
BIZBWTHEOLZENIIBEARARTH 5. EREPLEINLVWEEEZEDL S
WS TWBDh, YOLIRBHETH>TWSIORE2HSZL1E, FEHEIZLST
BRI IONTITHBEERS. if:, H—=T—=, W7V TA LI BIIXH
TBEOR T X —BEA L MYV —IZEBLTOWARWHLWSF X —BETHEZ &
NS, RONHESEERMOERICHEIRL /2 WR 5.

EREDPH WD RBEDOH N2 U2 25, 5507211 & Hi ik 22 1 A3
HoTz. **E"E’JMHJET , BEMFATAZDIZL, ET7I7—reT7HRY VY RE2HHL
TWiz, 7 7—1hiZ WZEESERGX, TERY Y NIEEEHOZRIZEEOKICH
DPNBEZETH E%:J:j‘é EMMTES, £/, MIZFZEMIT 572012, 578L T
HEHITNRY a2ffoTW\Wz, X561, TEBONMITEBET H72OICA T — %
> T\ 2, Hiffi 2l Tk, fERflofE Tz il L7 REE2 MRS 572012,
WD TREEZ2HTRETHIARN—E=Z A1 2o T\, Zof, H\T
VIRTCHEBOER2EBTH-OIZAT—%2F>T W -,
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Z% 6.3: SonatalZ

B3 EffEOEEO -

EE | HZE R EBESAESAETIES
AT — EFAT— 81 5 69 155
AT — TFAT— 119 24 70 213
AZ74 R AT74 R 4 4
TIRY 3 TIIRY 3 2 7 9
NYT AT Iy T4 T2 8 8
FATT—R FATT—NK 6 2 8
THRY VR THRYUR 118 45 18 181
7R 7R 10 35 45
WY - TAL 7 7
=N =N 5 3 8
H—T = 2 2
£ — N — N 18 6 9 33
= V—h - —n 1 1
ty b (F70v51000) 43 17 71 131
(A& v I1—1H) AN ARy H— |k 4 2 6
AR F1— b ARy F—k 10 20 30
LT VR SN 3 3
7o —h 21 26 8 55
) wH R VNN 2 2
NIV =2 - ¥y FH—F | NV =2 - EvFH—1F 5 5
N—FEZJ R HAN—FE=7 X1 1 8 9
IN—F =T A HARN—FE=Z7 A2 131 16 147
¥y FH—F Yy FH—h 22 22
AN IRvF4F A - RyF4F 20 20
2L+ RA B ) - BRA B 5 5
Al 623 151 335 1109
S 3.219 | 2.969 | 3.108 | 3.460
"Preambulo" 2 (1990)
Lenlo(--56".60)r‘h' ' .,//*"“‘
_,"aQ I : . "’" . 1
e e =t
\: meno sonoro ,’ ; il SONOro -
| 7\\ (LV.) ] —/\7\ LV. ! riten

X 6.4: E#EIZ X > TEM - BEINZEE
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C.E#L=sDER

Mo.50%, AIHICTHOMUZRINIZB 2 RBET L OREOLEETH 5. ML /NI
Z, WENING T e DRBEOBERLTWS, EfFIZe TV v L5,
LWEEL 2 DIF18E, 3%E, 2RBDIEHTH L Z e rbhr o7z, EEIL, /N
PRIIBIDBFEORPRDB LN S, HBHIZL > TOAENPKELEHL L
WETHLILWRBEINT, 72, KEREICBVWTHLWEEL 5EFTIZDOVWTE
TV U2 s, BEOK (M) X v HMEEOBE (M) xsLTcwsaf
BEMEREWZ b h o7z, FUEEINERL TWBI5E, BUIBmT 22, FUE
SOMEVRLUTHBH7-DIZH L JIIMEL BRAMHEIZH B, — 1, HEEOBIENELEL
TWaEE, TNETNE2ETNIZAE L 2R om0z, ML IRES hbdLE
ZoNb., 72720, HFRBENEGE LU TWAGEITHEL IXEL b ZHFEL
AN AR AN

ZD XD, EfEOEEZHOEENRIEE ST 52 LT, RiOREHZ T T
R HBOHL S OIFEIZOWTHEMENR LR DEL I EHRBINZ. LrLAR
HiTlE, FX—BEA IO —DEOAZNRE U0 TH-7-720, 5%
TRADRGIZHED S OMIc Lo TR L S 2 EENICHONIZT S Z & 2 HE
ER

6.3 HHYIC

ARTIE, BRESTHAINSGZEICEHL, FX—RBEF Y vy —of&%zxf
RE UMW 2727, ERED /oD 2RO HETZdI12, EEKRZXR—
V7 —=)VTEMEIERDZ Vel ZELD EIFT, BEDMEMEP/NNX—IZDODWTHE
U7z, 79, BB InBEosaziiH Lz 25, RRANCEBENLRRSEZ L
DIy o Tz FHZ, 1920 PABED T U \WEENIZRIENZ B L, hTH FENLaHE
EEBRTEEZODOREIEZ TV IZ, 6> bTHREH LWL T, Lk
M DEBIAT R > TWBREEREN, BELEE A, fefoRkriib L.
IHiE, FEEHRE VD HERINBIBENL VW L ZRBLTWS., B EOMHNV
FHIZDWT, Il & i 2 m 23 2 Z & B3 h o7z, 61, Fllitho
BEOEBRFANRL 25, HEEDBUD2H L IDRBEOFEDS X PBEE &S
ULTWABHREMENRH D Z BN hrotz. 58, FRX—BIEX Y ba Y —DTADHE
ZIHALUTH L I DOERZIT, KHECZ XETE 2HMAZHET 2.
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7.1 fEim

RIS TlE, iz pnBEe T5E02HICETEBEMz2REIsZ2HE
LT, MEEEBEBICB T AHBORELIEHZIT> 2. BARIZIE, BLF220% K
JHH & U7 e %217 7-.

MRIEEO® ERBRICH T 2 EBNLHHOBE L FIRL

SR & 0 B BEOFEENL VI Ty I X R -2 BT, HBRIZETIND
TR ORI RG22 17> 72, BARBNZIE, (1) AMREMED & Fie & RIGROHE
F, ) WML TREER 2RO RAS YAy bry— (FX-FBEA v bpy
—) OkFEEZITR o7, ERl2 D> OMERE 2 [EMA LM U, LA S
MEICHERZ#BE VRS Z & T, FBOREMCHERMOESNFTES. £ 2T,
(iti) VB H IR EH T L B F X =284~ b a ¥ —I1TH D < T S AR O A%
TV, DFHS 5 2 & DA AMERHIREZBGEEL /2.

THIT, FR—BEA Y bR Y- ITEI PRt EWARRO FREHE 2 KBTI 5720
D AT LkNeXaR (kNowledge eXplication augumenteR) % ¥ L, Fft & HIRIFRDFL
BB UTHERY AT AMEUZ XS8R Z2HEL 2.

HIRIEE Q@ BRI A ICE D < RN DOINE & 2T

HBEBHE ORI L IC LD THEBEWNZA 2INET 272012, FEERGTTM
(Generative Theoru of Tonal Music) (23D < BT & > TH S N7z KREE&E 2 L
THERNZREERZ T ) T—Ya v T35 B2 REL, HEEEGEHNFEROBEREZHNEL
oo T, FR—FEA Y bo Y —ORRERRE UMM 2170, B8 2k
SN DR ERRDOFHBHFIZB T HEMOREZH ST 52 & 2idAT-.

D EDHRTHESNZEBIIATTH S, £T, HIREHOIZOWTHRARS, F
R—FFEA vV —%, 753V v I FR—DRBEOEGFIEZ MR LZS
DTHH, A huY—MHERIIEISWTEBDEEZEE L, TADORENLRGR %
U2, FREMMFHOBEMETIE, A haY— T3 I & TFh WA
DIRMENEE D, HEROHMIEEIZEN L Z & 2R Lz F-EME (HEEH
fREE) 12X B EBFHID S, AED AN, AMEERICE > TEREKZMRLZH
SEHEMEDESWVHHEEET 2 -bD oA LT, BHTHELI EWRINT.
HBOWEEZER AT L U TEETZ-OIZHAL -kNeXaRIZBE L T, T
SRR DT AR DOIRLPFEEMFNC B W THHTH D Z L 2R L 7.

WIZ, MEEHQOMHETHE S NZRBIZOWTHRARS, M@oY )/ FT—va v
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HEIZBEWT, FX—{EfathzE0 EIF 2B U ETEIFINIMFEE2T /) T— =3
VUZRER, FX-FBEAY b Y —OERITE VTR0 ARG I IH LTV
T RMER L. o TX, EBRRGRXZ—ar 7= TEHRIEROZ Vel %
O BT, BEOMEAR NS —IZOWTHE LR, LI NZBEONHT
1, BRANZEBENRLR D, FEWNRNEE2FEEHT D7D ENEIMLTWS
ZEERPSPIZ U, RIZ, 61D B THRBHH U WEMIZH LT, EFEPEBICHT
o TWBHEIEREN - BIELZE 25, RilBEROMNGOREEMEBLZ. Zh
1, AL D BERINBEBENL VI L EZRLT WS, X512, EKilhoZEik
DEEBEFNRT-L T A, HEBEENEU 28U X VRBEOFEDL I REE L xfn L T
Wb Z & EHERL -,

7.2 AMRERICE T B EMBIEE

TR AR TR IZ B 1 2 AL DA EBNI AT TH 5.

MREEO EMFHOBRICE T 2EREORVWEEN RO & ER

AL DEITETIE, HEMDBFIZEITFS RAAL VA Y bay—& T W2 68
UZMGEEMEEE T o A2 3R U, HEREBHEM T ORG24 & U TEK LU ZNE
ZELT, TOAHAMZFERLZ. FERLEO BT IZEWTA Y br Y — L T EH
Hiiz 3528l HLBHLDODEVEROAFERENLOA Y POy —2 ) SED
Sz EEDHLTL 2ERETITON - —RNZAERTHL, ZTNETIZD
ZLBRMINTELZNETHLI S, FHREOENE D LIZWVZ R,

— /T, TOUEMHAICE DD WTEBICHSAEEL LS5 & Lz, IhE
TIZEBIZED XS F 2D, YOLIBHMENERIZESNTVEIDNE NS
FUZDWTIE, ZATIZ % < OFEBIAEH L TIE SN TWBIRITIZR W, 4t
L= — AR E . TN X, KIFEICH T 3 EENZRAEOME oL AL D
HHUZOWTOREIIEETH Y, SBAFREZEET 2MEEPEMKICL->T, A
FAMEDEWEMNIRNEZEA TNV EE A B.

72, AIRIZZ DML THET LD TR RL, 5%, BROHWRXITE-T, %
DERS - HROFHT 2T > TV 222 BELTWA., DF D, ZZ TORIGHEE
Tuv 2%, BHEOWSBHETLL TWEL\WEE X MO LA PHEIEE L > 7
HiEZER T 570D TH Y, KHEOERNEZ, TOHEREDREEEZFETZ S
DEVSBAIZDVWTOEERNZEFRE S LOCELRMO2O0E (77 v XX
—) IR U THEEIZfTbhz e W St h 5.
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MRIBEBQ ¥4 —FEA > bOY—ZFALEH L VRS S OEEESTORE

AL DHESTETIX, RO H» S5/ oNLE FHROMEN T — &R & HE# L DXt
RERAEL, Hem TIXRERICHE D B/ Z2ITo72. WINLEITTHEL /X
R—ZZEA Y b — DR E SRR E LTH D, RO HT0 5 8B R D
S TIIAT DN T 24D o 7B EA % HIE U 72 FIER R — 202 & 2 58l 0 258 DT
fili & SEEL U 72 &\ S s THRMED E .

G B IZ B W T, RN TOA Y hrY =2 F>T0Wd Z e h
54 VN7 MIADZRWH, RAA4 VA b ey —DiEMAAEE LTI, R nws R
RABEREHIEEIE DL WDS T T O —F & EEN LD M AIEH U < FAAREBRO M
HEEGEATWSEHEZDL., X527 Tu—FOlkNiE, ZiEOHILPRIEHEED
EFV VT, ENSITEEL M4 T TV =y a v ORFEE Wo Tz, HOD A
HT—xeMRITIEATHY, FMNHAEIETORRBIZE T, £ g2z
TW5,

PAE, ARGHSCTIEEIEZEIBRIC B B HEROMBE L IEHOEE 21TV, HFRL
Hl Y R RALEE O DB O RBIZE LS Uz, o OFRIE, SEBEHEMHEE 1Y
57, BGEREBEZESIEFLMBICH LU TCHHEAAETHIEEZITWS., EHH S
WIEEBE & W o 72BN R IR D FRE R FE T B W T, HEkE A, MEE, [mHLT
WL 72 DEBEM O IZEBR LG5, A HETENRZ IR, AMD
[VEE) 2 XBTEH5ILTHY, RXIFTDHE S U TREBHEBIZEREZYTT
L DERZEIL 722 LIiELRD 5. 5Hb, BBHEZIZIUDL T EAZEKI
CUEAOBIZERL, FEUE O Y Ta—Fhr ozt T\ it Th 5.

7.3 SEDREE

AR DER%EZ T, SHBROBLEIZDONVTIERS.

TEARE 2R, WEEMEILL, Bhom EXEEOZEEICHFETEHI L BHS
NTWa., L»L, 772y 728ET5121%, SETERENTITEEZZIT 58
SRS 0, MR, 2R, £MaaZ MREY. 2, [MAIZEUREE - Y
FIEDOMENI X, HEOEITIS U W2 (2 T 5 721213, HIFRZ Rl 2
3 WS HELUTWKBERD L. BRLFOSHTIE, FLy YT AV b
CITIEN S HFEE - HERE DD DE TN RPHHADIEEI N T WS H[73],
BIZER T 2BAA AR LT WD, FMARERAECOVWTIERL SN T WA
W FEETIE, FERERRINCESRS - KLYy N =2 THEFLYITT
T[74I~ DL EE > TWB DS, HiihZz FEENZMmED? S RMIEHT 2HF58XIF L A
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W,

ER U 7ZMEOEFFITIE R DN, HEROFE - 78 O LTI 72 R nl fE 72
FLY YRRV AY NORBHEELHIET. EBELIZLY, OB PIEEEY
TIEATATH - R Z M, BEY RS HOMME e 2HED iEEMT. 2R
IZiE, UR3OOHZEEE Ok 2 HiEd (X7.1).
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5% : GTTMIZ AT HEEEQD
AEORE EE= b g
6 - EBDF—4 1k MBOEROMEL

X 7.1: #E5E

MRIEEOMBEBOMEIL : AMXDsEEZFRIET, SBHMIILBELREEET
JT—=vavi sV AT AL, LHOEZEE LEEE (N, ®HARE
IES) X RE UHGEROERZITS. FOREMIBEINTVWERELZER
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