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The Concept Hierarchy of Natural Language and a
Formalization of Recognition, Understanding and
Interpretation Process in the SD-Form Semantics Model

Shota Yoshihara, Masahiro Wakiyama and Eiji Kawaguchi

Abstract

The SD-Form Semantics Model, developed by the authors, is a framework to deal
with the meaning of natural language in a quantitative way. It is associated with a
formal language named SD-Form that describes the semantic structure of each lan-
guage expression.

In the SD-Form semantics model, knowledge data in each world should be
organized in a hierarchy. Such hierarchy is a model for compact storage of knowledge
data. We give a formal definition of a concept hierarchy according to the elaboration
relations among concepts. Formalization of intelligent operations such as recognition,
understanding, interpretation, etc., are proposed regarding this concept hierarchy.

The objective of the present paper is to show the algorithm to construct a concept
hierarchy as well as to show our formalization of intelligent operations such as
recognition, understanding and interpretation. We implemented an experiment system
(SDENV-3) by Prolog. The system operation is shown in brief by illustrating an
example problem.
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E%QDH%@ﬁT%f bbk—
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SFTRBHIATORY, LaL, FEEHERTHRET 20, FBeRRALL T
BLARFHIER SRV, ARRIE—RCHBEENEBEEZ L TW5, S5, EERIMO
BEEBEENOERL b VAL AREREE DL, &L LTy N7 —2 (B&KR) T
KHETIDEVPEL D, 2O 2R, FELZT TR MR OEET 22, Zh
FCRBREINTELBSOERMEDFEIEZ, YV —FABIRA vy vud—R Wb 5,

Ihsid, BEZOMETHEL, ABECHRODL 2L 2 O TN, HEERELT
FEDRHBDTHS, INETOMETIE, MEBEREBE T IBCHVIBERELT, E
CHERGSEDRTED, XEEDEHDRDE,

W, FHZOMEIN—73EREERSOBEREREBERD— oaLfSDﬁ«%mm
tic-structure Description Form) %Tﬁ%% LTw3ls67d SDRik, BARSECBU 5L
DS, hEE, BERE, RORYAT AR 2HMT — 5 SEHRT 272 00—
OHIEETH Y, 20T, BRI DEOXIREBEXETHES ATV S, BREHE
Bax SDRELTERZ, ZOEBT -7 2B L CERAERTES £ 3$5E7 V% SD
REWRE TN EE D, SD REWRE T NVOBRADFKIL, 6K, 5> DEKEABE 7V TEKW
ot 2 DOMESHOERN LS 2 EENKRZ2ETHD, 20D, HEED"H
BE{% & L T [E5ABA4% (elaboration relation) | #E&EL, ZHWKEISEREEZZAL T
%, EEREHMRIE, SD ROBIEEICE I BbDEMBT — Y REISHDEEEREL T
2, ZZTWIEREGEEIE, 2008 (SDR) Diy, D; BIL T, D: OEKEZ L D B
(LU b DD, TH D, Wiz D, DEBE X VMG LI bO# D, TH &5 BBEO
ETH 5,

AR EEFEBRTH B, o>, ZOFHBEFEZAVTY AT ANOETORT
— 5 BERILT 2 2 EDSARETH B, SD RERE TNV TR, Y AT ADOHET — 5 3HDH»
LEBENTWBEOTIHEL, SMEroE5ELoNHHT —2 %Y AT AEEVE—NEIC
BUD AR, FrzREEeEe Lans HoABOBREEED 2 @R EEEL T,

R T, SDREKETNVTERL T IHRMERERIHEOBRETVTY XA
woWT, ¥, BREINESEFELEHE - B - R v S JRLEIC O W TR
R3b,

2ETiE, SDABREFNVOMELBNS, 3ETHE, HROFERLICOVWT, 4ET
13, Sk B BREECOVWTEEL, SDRABKRETNVEERY AT A (SDENV-3) «&
X 2EEBI R R T, BRI, S5ETE LD ESBOFECDOVTARNRS,

2. SDREKRETILOBE

2.1 SDRIc& 3 EKREENRA
SD R, HASZB BT 2HE0EWREELTERT 27:00—D2DEXEETHY, [SD
ﬂﬁ%J@ﬂ?%%o:@%%umﬂﬁﬁaw,m&%%,wﬁi%,ﬁﬁﬁ¥&amﬁ%
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Ehb, SDROZFNZFNDOHEXIX, SDG (SD-Form Generative Grammar) & {3372
BOERBRA I L > TERESN TS, SDROFZUTIZRT,
<Ex. 2-1>
H/F LW DETL L
[sEAD), v(TH ), c(FE/RIBFMOLKRE)]  ERERBHOXZNEETH S,
[s (FAF), v (BEte/mood/FHE), o (R/ LK) ] © Hiat=ld, € DEREFRE LTSRS,
[e (FREE/E#) ] TTIES LWL

2.2 SNEBOTARHS)

R T, W7 —7 2N L BRSFERELUNE T 2V AT ARHBR—R « Y AT A
EMEE, N —A Y AT AR, MNREFETLART 2 [HFRT—5 (World Data) ) & %D
HHICBE T % [HFT—5 (Knowledge Data) | #8>bDE 32, Zhsiand st
ROBET —% (Fact Data) ThH%, M1 SDRERETFNVICBIT2EEF -y DOEEY
Yo F7T — 2 B2 [BRMHE (Fact Knowledge) | £1%, WHMROPCHICE ~
BRLMEMBRT -5 TH D, BEMFRZ, B [—MREE (General Fact) | & [z DEE
(Individual Fact) | I N5, £z, AR (Rule Knowledge) | X%, #OiIR
TOMMIRLEEZ 2K T 5 TH %, MAHRIZ, Eio [—REA (General Rule) |
& MARIFRAI (Specific Rule) | W ES N5, [BHEES (Induced Concept) | 1%, &2
T ARG Z oM BRAB LR LV EHs a0 L TH 2,

T —5 1, BEFER, BETHR, BAFROVThrOBR TR 5, G357
— % DELRFIE LA RT,

<Ex. 2-2>

(== sesna]
(TRHH) incl (7 =) CRRFEIETZEEL
(F2E4) kdof (%4E) CHRRERFEN—TETHS
[s (t15K), v (H#R) ] IR EET
[ R %038 ]
(assu([s(X), v(HS), o(Y)])) caus ([s(X), v(#r3), 0(18&/Y)])
THULXAYEEIRSE, XBYDORESEILD

General Fact

World Data [— Fact Knowledge {
Individual Fact
Fact D j
act Data { General Rule Given Knowledge
Knowledge Data  —— Ry, Knowledge {
Specific Rule

~ Induced Concept
1 FEHET -5 DR
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2.3 SDXOEKRMIERE

SD RT3, LEFOHE TCALEREOBMERREL L5 L3520 Tk, ZOMEDE
REOA/NHERTILELTWS, 2D, SDRERET VT, & SD N5 CEKR
BEREL TS, FEOSDR%A2 D 35L&, ZOEKEY

si(D)=mn (semit)
YR, Eh, FOBAR semit L LT w5, SD REKRE T NVEBRY X7 4 SDENV-30D#;
Bk, BRFZEZUTOLICEEL T3,

1) EH s~V  “X, Y, Z .0 21 (semit)
(2) HfZ -~ “B, CAT,.” 210 (semit)
(3) fEffi+ “” 11 (semit)
(4) BETF “nega, only, assu, ...” . 2 [(semit)
(5) HWET “dlus, incl, para, ..” . 1 [(semit)
(6) #EEHEHEEE “s v ¢ 0, .7 © 1 (semit)
(7 RygvEs ‘L) 1 (semat)
8 XEIvEds ()", " 0 (semit)

SD ReEOERERZ, ThsoDORME k5,
SD REWHRETF VT, ThOEZEET S L EDO—RIIESHIRL TV 525, EREDEI
DL, EFNVOFAENIHEICED TRV EL TV,
<Ex. 2-3>
st (#t/F L) =21
si([s(ER), v(TH ), c (FE/RFEMLRF)]) =45
si([s(HHF), v (FEe/mood /| EH), o (F/%E%)]) =67
si([e (RVEE/EHE)]) =23

2.4 2BEEOFRRIFR

2 S>OBEATE D [ERBIf% (elaboration relation) | iX, SD REWKET NVIKB T &b HE
KA ATH B0), 2 DDA D, DiAcBALT, D OFRE L 0 ARl b D2 D;
THY, e, D,OEKRE L VML b DR D, THS L&, D:& DICIZFERBERSDH S
Y, 20 EEO D% D%, Die DiDFREFATYS, Datp b DADOFRRERZ

elab(D;, D;)=n %721 elab(D;, Dy, n)

YERT, 72770, n (0=n<0) BFERAET, HFROFLIOEEZRTLDOTDH S,

SD REW®E F LIz BT 3 ERERICIZ, Diy D20 b OO X 5 [HXXHIFERBR ]
LY AT ADBFIATE 2R — S WcE DL THFBICE D SFHARR] 0 2BESHY, £
hzh,

elabsyn: (D, D;) =n, elabinow(D:, D;) =n
LRT, —RENTII,
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elab (D;, D;) = min{elabsyn: (D:, D;), elabinow(D:, D;) }=n
EERELTVS, 22T, A TERS W 2FABRIE 1 ROBE/RTHZ, 2L T, ZOH
FROSERE LT, SEOHRBRERZ b H D, ERBEROFIEUTICTT,
<Ex. 2-4>
K. >0 FudafEY
elabsyn. (8t #t/H L \>) = si (8t/F L) —si (#t) =21-10=11
elabsyn: ([s (EAD), v (TH ), c (FH) ], [s GEAD v (TH 3) ,c (FE/RBHLKE)]) =11
[sngt (o 2D ¢ Bk SR ]
200 SD REFALEMR TRV DI 2HRET — I BV AT ARTFET 5 £ X, Wi
DI IZFERBEROBEL 5,
ROHBT —F WY AT LIZEZHNTWS LT 3,
() incl (> FN) T #IZYILERL
(assu([s(X), v(TH 3), c (Fe/HEEE) ])) caus ([s(X), v GET/EF), 0 (FEFE) )
B UXAEEOXRELLIE, XIIEKREBELXLEFIZET,
IOLE, ROFFICED < FBEHEHELY 10, |
elabinow (H, 3> 5 V) =3
elabinow ([s (EF), v GET/LEF), 0 B |, [s(EF), v (TH3), c GE4/HFE) ]) =2

2.5 spec 5%

SD HEWRE TV, FBRARZIGRL, BECRRBE/RZD TR, BRAEFCHLD
PR HRBEREEET % spec Bf% (specialization relation) ZEA L TWw 091, spec
BRICEDWI-BIRDOFEL S ORE % spec & (B © semit) EFEAT WS, 12721, FEuhEY
fRE spec BMRZ BRI L R WIHE L, spec Bk b FHERBER LRI EE LD 5, [k
i, spec BZDWTHHARE LIESHELH D,

spec BRDEZEZ, UTO®EY TH3,

(1) specsynt (D, D;) = elabsyn: (D;, D;)

2)  specinow (D:, D;) = elabinow (D:, D;)
3) (assu(D;)) indu(D;) HS true D & &, specinow (D:, D;) =3
4)  elabinow (Di, D;) =2 %7213, elabinow (D, D) =303K DV 37D & &
specinow(Dj, D:/ MOST ) =4
specinow (D, D:i/ MOST ) =4
specinow(D:/D, D;/ MOST) =4
spec BAFR DB % LT 2R T,
<Ex. 2-5>
ROHGRT = BY AT ACEZ6NTWBET B,
(T XY AERE) incl (T FHAM) : 77X HEREFTFFHIMNEETL

(
(
(
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(assu([s(X), v (7 /BA/#2/¥8) 1)) indu([s (X)), v 3k <))

CH L XABIZITCRSE, XIEESEAS,
ZDEE, RD spec BRI D,
spec (7 AV AERE, T F Y AM) =elab (7 AV HERE, 7 FH9 AM) =3
spec ([s (ZER), v (K )], [s(ZER), v (1T /5HR/#5/48) 1) =3

2.6 miEtEREBEEOEN%RE
Ezonl: 2 208D, DiACDOWT,
spec (D, D;), spec(D, D;)
NEIFFICKIIT S & &, 20X 57% D % D& D, [Fd@kH] &R, D DBFEROE
SHTHB L, HET— 5 OEBIERTHS Z er o@mAHOBERETH S Z LIdH
BOTHb. Tz, [AL] EVIERTHOVAEHI NN ‘X7 Z2TOoME0xHEER S
DT, P& b 1HOBLBEBEFET 5. FIg,
spec (Dy, D) + spec (Dy, D;) =miny {spec (D, D.) +spec (D, D;) }
TH5L5% D%k Dk D0 [Bolidt@stt] LEHEL T2, ZOBR%:
ncoa (Ds, Do, D, 14, 0o, n; ), F721%, ncoa(Ds, Do, D;) =n,
ERT, Flo, TOEED ek Dk D0 [BKE] L,
diff (D:, D;) =n,
EERT, Thbb, BRER, 5256h/zD;y DikDOWTRERBAARHERT A LICE
DRDS>ND, '
Bl @ESHOE N R UEREDH Z L TIIRT,
<{Ex. 2-6> .
ROWEE Dy, D,DFEHEHAA Doy RUBKRE no 2K 5,
D, =[s(BEF), v(BCH/FB/HBINy), o ER)] : AFREREHIILI TETS,
D,=[s(&TF), v(ECH/FR/BF), o )] I EBEFRB-2BITETS,
ZIZTRROHBT — I BV AT ACEZLNTWEHDET S,
Fy= (&) incl (BF) I REEBRTEET
F,= (Z%) incl (&F) CEMHRIEFEET
Fy= (FLIR) incl (EX) CHRBEKRERT
F.= (FIR) incl(182) CILREM=%ET
Fo= @) incl(ByI ) (BMRIBINLT EEC
Fo= (8k") incl (FF3L) EMIEEILEEL
BEE DDV B RTIZDIE, YAT LR F~FUNOHEBT -5 2FlzzvwdbD e
3, ZNODHRT —% X0, & Dy, D.DRITHEIHE Doid,
D, =[s (Z1/SOME), v (BT % /FB/#¥/SOME), o (L12/SOME) ]
CHDILHEE, HBILREHITYWTE TS,
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Y25, DoBHIC B 2FRBMRER 2 2R, M2 KB 2 MFRIFHFRETH S, BLE D
L D, DERE nol, K218 2FREDOKBAT,
no=diff (Dy, D,)
=elab (D,, D,) + elab (D,, D,)
=(1+1+D+Q+1+1)
=6
L%,

Do= [(2Z{%/SOME), (& T3/ FES/8Y/SOME), o(¥Ll}%/ SE)ME)]

,/
/ N 4 N ’, \

N\ 4 N 4 \
,/ \\ // \\ P \
/ N/ N 7 \
4 N/ \«’ \
/ S N \
/ /s N 2N \
4 N, v \
/ ’ N e \ \\
/ / N N ®:1\
Vi NS AN \
’ N \
’ . A N
/7 ®: 1,7 N AN K :1
S0 S0 NGCR &
3 » P 4

D= [sG8), ABTB/FE/ L), ofED)] Do= [s(EP), (B T3/ FR/BE), o8]

—> (S) : EXHREER
=P (K : JEic £ < #REEE
2 D,. D,O&:aETHE D, DEHICB ) 5 DA%

3. SDREKREFILICEITZEEMER

Y AT LNOHEBT — %1%, —D—D20SELTCHILTE 2 ALY, 2F%2H
BN BEEM T TERE L TB L AVRNTDH %, FERBARB & U spec BRI LEFBE T
Y, ZOFEBRERAVWTYATLANOLTCOHET — 5 26R1b3 2 Z L BHEETH 2,

3.1 BEOHRt

BLER {Q/Qo, ¥} Eid, BIREE Q EHRBOER VO RBERAY VT —7TH

2, CITHERESQIZ, BEX L5200 nBET— I DES QEEDLLDTH S, K

BESQOETNETNOMEEE (node) & L, FER&E%H (branch) ¥ ¥ 2 Z & THESOMK

RERT IEWTE D, BRIEENLBSOERLIE, UTOREBE2EZTLOTH 2,
(1) Qld Q DEHEETH 3,

(2) QIBFBEEDZOOHEIE D & DX U THRITILBEE Do BELEL, Dold Q 1=
BT 5,

) Y I3—EROFEREFRLSK DL, QIZBVT, 2TOHSHOERER, ¥ OERE S
BTz ickoTtEzZONS,

o]
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4) ZEEQ-QRBT2EROHAZERIE, QFBE)0WHILanEL %5,

6) Y WETHEREDORZER Q)W a5,

PDED XS Bt RE A5 LAY AT A28 2 3081E, #REE, BEHED
BREBESH L2 (4EZR),

BB RICB T3 [HMBELEE(TM) ] 2E82 0HET -5 OBKEOBRH & E&T 5,
¥z, [ERFENK) | %2, @57 — 2 2L L BOMSHOFREORM &« EHK T
2, CNOORER, Y AT 2B BHT — 9 OILBHER L ERENICTHET 5729
DIEE 2 5,

1.2 BEDKREOFZLIN XA

UTeBaoff b7 v T XA AERT,

(1) BzohlzFBET—F Qo= {Dy, Dy, Dy, D} LT, £, Q=Q, & ¥R
Ed b, LT, Di& Dy Dk Dgy ooy, Dik DD &3 CETOHEAEDLEIIIL T,
1 BOFARBMR I & 2 i@l Duk 2 E KD 5,

ncoa(Dy, Dy, Dy, %121, _, M122)s nc0a(Dy, Dis, D, #13, _ Mizz)y 'y

ncoa(Dy, Dix, Di, #ira, _, Wikz)y = (4-1)
(2) (DTRDIFEHELHE Dud’ X (FH) £ 7213 QOB L RA—T#H W 51E, Du%
QolZNz %, BT
elab (D, Di, nix1), elab (Dix, Dk, #iz) (4-2)
DT =7 2ERLTBL,
3) Q2)DAFEIZB VT QWA 2 BB AE Dub3 < 225 £ T1), 22EVET,

(4) X(ZEH) & D:.(i=1, 2, k) L OFFBBRE T kD, 75 2FHT %,

elab (X, Dy, n) (=1, 2,---, k) (4-3)
(6) (4-2)AXKXVU-3)RicBW»T

elab (D,, D,, ng,) (4-4)

elab (D, Ds, nys) (4-5) [—b?]

elab (D,, Ds, ngs) (4-6) N

(q, 7, s=1,2,, k) HWETI> ng

D 3 DDBEFRIPEFEEL,

Ngs Z Ngr+ Nrs (4-7) s
B D 0% 51 (U-6) RO F— 5 £ HIBT
3. ROEEEHTTHDOBFET HR 3 Ngs =g+ nsDIRFE

D ZDUNEEEVRT, ZOFEK3CRT,
(6) %%H@b:ﬁ’DfC%%%_y elab(Dx; Dy, nxy) WZ2WT, Dy, Dy%:éﬁ}: L, nxy%&}:-
L7 EFBRfR 2 /ED Hi T,



ML AXHEER BTE 2001

3.3 BEBRIEOH

SD XEHRET VRGN TH 2 »rE»IE, EBED SDXT —5 2 CEER 2 0E % 3

TLEEDZ, 22T, EEFISDABRETNVOERSY A7 A & L TSDENV-3(SD-
form ENVironment system version 3) ZZAfFFTH Y, D SDENV-3BZDOHERILD
IR EHHAIAA, ERIETNT ) XL ZHEDLDTZ, FOEBEREZUTICRT,

<Ex. 3-1>

ROHFRT =8 Y AT 2ZEZ TEBR Lz, HL, GF 3—#EE (General Fact),
IF iZE8 % OBE (Individual Fact), GR iZ—&HE (General Rule) TH 3 (2.28i2H),

GF, = (&) incl (BHF) IR TFEEL
GFz (&) incl (&F) EHIEFEEL
Fo= (AIR) incl (EX) CIREIEBREED
GF,= (#.IR) incl (#82) CHREBBZAEET
GFs=(&¥) incl (2 7) BRI IO EEL
GFs= (8%)) incl (RFFL) CEMIEEILEEL

IF,=[s(F), v(ECR/FE/MIN2), 0 (EX)] : BF3EREHBILI THTS,

IF,=[s(&F), v(ECH/FE/BA), o )] BFUEIBR-LBILTETS,

GR,= (assu([s(X), v (FELe/#8E), 0 (Y)])) caus ([s(X), v (BT 3/FE/BH), 0(Y)]
CHULXAY HEALZGOIE, XIZYEBITETS,

GR,= (assu([s(X), v(TH 3), cE/Y) 1)) indu([s(X),v(BECH/FE/),0(Y)])
CHLULXAYORAESIE, XY E@HATETSESI,

%21) —P BEXAFHBRER

(1C1= cxtpinenxy ) (1Co= @Rinxd | [ 1Cs= @rtmineixy |

X o X /\

(eFi) [oF) GF, GF.) [GFs| [GFe]

88
v
(L IC4= ssat/SOME), 8T/ F83/BR#/SOME), o3/ SOME)] |

55 4 3 55

v v

LIF1 = [s(BE?r—),v(%’Cé/¥E’x“/i¥b‘E)bO),o(fEZ()n L IF,= [4%;),«%(5/?&&/@%,0%:)1]
E4 BEorhk
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DL EOBMSHERREZH 4 TR T, BRICLOBETROF 7 E (BHEEE © In-
duced Concept) DBEHE I T3S,

IC,= (ZtE) incl (X)) : &R X, (BEH) %=L

IC,= (FLIR) incl (X,) : ILRIE X2 BT

ICs= (8K incl (X)) 1 ML X 5B

=[s (ZtE/SOME), v (BT %/ FE/#¥/SOME), o (L)2/SOME) ]
HI IR, HIREHIEMTE TS,

AP B 5 HBEETEE (TM) L 24358 (NK) 1, XD LS ko7,

REEIEE (TM) =490

EHHE (NK) =417

4, EREE - IEMR - MIRORMEA

3T /1‘/\7;1@% KR A AW, %ﬁgbxﬁ‘;KﬁéhT Baico20wT, Z0ORR
(Recognition), H## (understanding), B (Interpretation) ZOHIEIFE % ERLT 5
ZEBTE D,

UT TR, 2% BE BRCOWTGERRS,

4.1 B2 (Recognltlon)

Y AT AZBWT, SMBASTEES Dok (85 75 £ 1&, By A7 LAOHEHR
{Q/Q0, ¥} BT Dull B DMV EM D, RHT 2L THS (A HIEES, Q! EH
XrQ v:QLrHEAROES), DF D, Dm%ﬁﬂﬁng&‘/xriﬂ\]@%%ﬁwﬁif—&

D2 BT 2 ETH D, 2D LIZ, BBERHRETIHHIOVWI I LERIEEIR
BICHIET 5 & 512, 52 onlarBo0BatRiNEBELT, Chr s ET2 2
L Th B LIS X GRAIDER) &7 5, HILWESD L D ELLEANSE 2 51Uk

LAY T B, | |

& Dinlcxf LT

spec (Dyee, Din) =ming {spec (D, Di) | DEQ}

Witz T D2 RHT 8% [F0R] LERL,
recog (Din, Dyec)
LRI %,
REOBNELLTICRT
<Ex. 4-1>
Ex. 3-1DH 7T — 577!7>%ﬂaé’”z/;<7‘£\k%z6n'(u>é E92, 2DLE, RDLDS%

SHERAT
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=[s(HF), v(TH 3), c B/EKR)]
IATIREROETH D,

BEZONIEE, YAT AW,

Dree=[s(BAF), v(BTH/FR/MINT), o (BX)]
AT, BRERILSTETS,

LB % (recog (Din, Dree) ) o

A 4

DiadHIEEY A T A AN &N L EOBMAKRK 5 IR T,

—> HRR R
---P HEITHS < FaRBG

(ic, /(z:zm\z:ch (IC=@uminax) | [ ICs= @xmmczow}
9
(er) [oF) Lo l | ) GFs LGFG]
V

|| IC4= [s52t/SOME), BT/ F 5/ 8RM1/SOME), LR/ SOME)] |

) / \t
3 55
3 \4

[ 1F,=

SO, BT/ FR/BID) 2] | (L IF2= e, wm T2/ F/85, 06 |

/3

»

Din=[887F), A T8 3), /BN

5 Du=[s(F), v(TH2), cB/BRIVHBS AT LCASTEShIz &

= OB RK

4.2 I2f%(Understanding)

ATIEE Don DBEFRENVE & 1%, HIFEY A T AHNOBSBRICBW T DEQ BB EED D -
NLUTCDu2D 2R T 2L TH2, 259, DadETHB I LEHERT L -
(true D)) 10, &721%, D EHBT — I DO ORBEIPETH L L ZHRT 2L Th 5,

ZDZ

TRAIZ
(&

i,ﬂ%@,BK@TF%%%?T?@J&EﬁiﬁmﬂmTéiﬁméﬁ@
HM&ULTCTRUE (H) tHERT22LT, BELTWE LI, 2T2M->TW0w3E
DBETH) KHIETA2E5LTWwS, S RA»SEHERNITERL Tnw3 &

Ll 5,

B

Dz’n 0:?\]‘ L/ T

elab (D, Din), 7ecog (D, Dun), DEQ
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Wil T Dk BT 8% [HE] LEEL,
underst (Din, Dun)
ERELT 5, HLU, D3RO (node) TRIFIIZE SR,
HEOH %2 U TIRT,
<Ex. 4-2>
Ex.3-1DHGE T —F DHFRS AT A ZHEZ 6N TWw3EET S, ZDLE, RDLI%
HERATT
Din=[s(&F), v(EL/BE), cHE2)]
CEFRBEEAT
NEzohle &, YAT A,
Du=[s(&F), v(BTH/FB/BI), c#)]
EFRBR_EEILTETS,
PREL, YAT A Dk BBETEIZ LT 5,
DinSHFEY AT LA &Nz & E OBERERHER 6 1R,

— P HESFEREEGR
---P M ES < Rk

(1= tineixy ) (1Co= @uina) | [ 1Cs= @ttmimeixy |
9 9 9 0 / \
or, ] [cF, o of) (o] [ofs] [oF]

\ 4

(| 1C.= [t/ soMB) W T2/ Fe/ arn/ SOMB) o/ SOME)] |

56 / \13 55
v ’ v

[ IFs= o9 B TR/ F BT, oA ) [ IFo= ) e/ Fayan). i) |

\
\

N2

4
Din =[(&7),(EL/iBR),# )

B6 Di,=[sC&FF), v(EL/BER), o @) IBHHES AT LCAIEhI L
& ORISR

4.3 #RIR (Interpretation)

Do ZSMBATE T2 L&, DUTO LD RBRO~Q) 273 D % [HER] EE&EL,
Z%l@ﬂ) (Dm, Dmt) t%pﬂ?% ’fEL/ Dzntbiﬁ% ﬁgg@ﬁﬁ (node) ’Ctﬁbﬂ’b itfgtflll
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(1) spec (Din, Dine) U < 1% spec (Dine, Din) D37z S5 Z &5 {HL, Dimeld, BEERIZ
B3 %,
(2) ncoa(Din, Do, Dine) DSiii Tz ENB T L, BL, DX (X (1 EH)TH 3,
(3) Dink DuneiZ[BIUHEX D SDRTH Y, Dink Dune T B85 Din(7)y Dine () 12
2%
interp (Din(7), Dine (1), 1), n=3n,
DBilzEd N5 T &,
fEfru, ASEE % SD X0 LB (SDG) h s EKE N 2R E L 2% OB
BEYT 5, BROBIZLUTICRT,
<Ex. 4-3>
Ex. 3-1DHGRT —F AR AT LA ZGEZ 6N Twd T %, ZDOEE, XRDL D0
HEREATT ‘
Din=[s (ZM/SOME), v (BT % /FB/8M/SOME), o ($L12/SOME)]
I HBIIEE, HIIREHIERYTE TS,
BEZeoNI LT, UTREBROBITH 2,
interp (D, [s(BHF), v(BTCH/FR/MMINT), o (K], 3)
interp Din, [s(EFF), v(BTB/FE/FA), o )], 3)

5. BHYIZ

SD XEHRET NV T, I AT LAEHNLT, G2onEBET -5 (BRASEEESB &
VBT —7%) 2EOGERE B4y N7 —27 OEE) T 28EN 282 2 LIRS
ThHb, B AT LAHNOHBT -5 13, —D2—2O0HE L LTANLTEZLLD D, &
2 BRRCBIEMN D TER L TB AR TH 5, SD RNEKRE 7V T, F5RB%RS
LV spec BARZEEL, BSHAMOBERZDORELZZAL T 5%, FERBRSB & U spec BF
RIBFEFERTHLDOT, IhERVTHREFRRETE 2, 20 & 2#aEREAL
5 EHFEY AT LB 2WHE, B, BREOMNEEOEREBES T, L TEEC
MIBTE 5, '

KimTid, SDXEERET NV CTERL T L3 MEREHAWT, SDR TR BRE
AR ERRET 2TV TV RARR Uz, £z, AMOMBIEIE LS EE LI ERT 37-
DIT, Wk, BE, BROMWEITEICOVTETMERITo 72, #05 DEHEDE R % SD
AEHE T IVHEEE Y X7 A SDENV-3THER L 72,

SHBROFEL LTI,

RIS NTRR Y P2 LT, BET—5 2AEES (BN BIE - §iR)

L 7-356 ORI 2 kAL

* RO RBLE O EHEb
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ok, B, WEREIELS ORRNEDERLL (eg. FH)

HEOK & IR TOEEEE

- SD X-BASEHEDOA ¥ —7 2 —X
REBRE TS5,
& £ X B
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