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it CAl v 2 7 2 2 \#isE » R 7 4 (knowledge
communication system)¥’ & AT L, (mET I
B (MM oRBLEEOHE (KiRMk) HRE
5. AWTR., BADOKEHOWERMZE L.
BAEBRDOERES JUHBRERDVOTRKT 3.

iy CAI v 27 L2 HBELE OHIBALOHET
3¢, EEDLLE LTEHEBE2ED T HBRUKHE
VAFaL, HREB ELORBNITERRIEERET S
REUEE AT LECPIDEENTES. GIET
REMROIT O MERROFEEHA D T LICHEAD
BHNTEY, RETIIURETIZRLLEOHEL
BRIEICEKEAMBEINTVS. ChoDY A
F LB THRON S FFYEBOEREIR, KRR
WERBLT, BEh&->TWH5E. TR, RIET
Kb 2 MBEMERRDH RETCROI MEE
BEEFNVERERCLEILTS. BRUEBF LR 7L0
HRics VTR, MERROBEEATICERTSC
&, BIUMBEZITS 200K LT 5 & BE
BThH3. ikl T, REBEEF Y27 LOHE
T, BfEEF & AMORBAILEZELMHE ST 5
CEMEETHD, BiTA VENEFALDOOTOMH
RBBAIITDATH 3.

Ky CAl ¥ 257 L 0FMMBRHERRORLEY
fEeFricardondds, EH02RBETEBATS
TEFARRIC K RN E NG AR DHERICH D>
EVITLEMBROEELNL-TL B, LikcHH-T, &
PAAIEL X AR D HERTT B2 3ERIIC T LR RE K iC
EBINhIR&THY, BEOMES DL H 55
BNENLSHESEREL D D2D2H 5. THULEHE
DHRNBARSE KRB L T B, i 2.1 0

1t An Overview of Knowledge Representation and Tutoring
Strategy in Intelligent CAI by Jun’ichi TOYODA and Yuichi
NAKAMURA (The Institute of Scientific and Industrial
Research, Osaka University).
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GUIDON %5 NEOMYCIN ~o®BiT2:BLTH
BRI T 3.

2. ZRUETWL X5 4

ERUVEF A7 L0BMI, WFLEEBLTYR
7 L0 b OUEMROBEELICKADICETHS
TR, MERROBORELECHTIMELLT
Clancy O—#EDOWHE? %, MEDI-HOEBEICBET 3
HF & LT Meno-tutor'” 2E( b L, £hEhi@s:
T 5.

2.1 BRAOREEMERICED MERRNMOER

GUIDON? RBHEOLF 2 /°—+ vy 27 4 %FH
LB A7 L LTH#MATS N 3. Clancy i3
GUIDON DBERICEWTERBAERNONELERT
BLEICEARRV:. 2OKE, QL HELER
T3 &0 BEILERS hichs, —F CRIGERTG @S
DRBMNFHEYTH 2 & 05 HCLHMESRES L
7z, ZORMBEic LT, BREZDOZH T FMIC
SRTEC LKL, BEOZHBELXERICHERT
3L508Y 2 FLOBREBRLIY. CORAIZE
M EHLERCE S IMBEMRUBERRLLH L
TE2HDOTHY., HOMTIBOTROLERTEH
DFTH5.

2.1.1 GUIDON o#5#hs MBS

GUIDON {3 MYCIN OfER*ABEHRET TS C
EERHWELTHESNEY R 74 THS. GUIDON
DOEBBICOVTRIXBRY KA TV HDT, K
fiTid GUIDON o##Hkic >\ THBICHAL.
GUIDON DORJEAEICOVWTERT 5.

GUIDON R¥ £ DiEPIEEL LB LT, XROR
BB LLBEOBYSIERFEEZEET 5 L%H
MELTED, FAELOMNERY 7 7 7 A&
xSV THiFHbhs. GUIDON DERKE RIS
R-1 RTH, CCTROEBT &AL, ¥EE
AT LOMENERBUAEREL>TVWBELETHS.
K EED 12D DUEER (24 200 DEKF L — v (t-rule) i &
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YIS GU]DOPI:JZZ; ¥EF é?f-k_l:ké
Endk F= MMT—5 D GUIDONi t 2 ENT—ID
25 FEORIR BE
3 r

B)-1 GUIDON iz & 3EMEFOh

bhTWV3. EV#I3E, FEHOOTONHRV—
NVOBRAEZHBTEp0HTHY, BENLBERKIZ

(X" L v3IR)
PLEASEDISCUSS. PROC 022
T-RULE 22.02
If: The new topic is not a subgoal of (or the same

as) the goal currently being discussed

Then: Say: will-proceed

SUGGESTHYP. RULEPK 030

T-RULE 30,02

If: The hypothesis topic is a true/false parameter

Then: Generate a question about the hypothesis topic,
using the “facts of the rule’s premise” format
in the premise part and the “correct conclusion”
format in the conclusion

B-2 GUIDON o##&n—v
(Xm» &b—EBEM LTI A

DEBINTH3. E-2 © PLEASEDISCUSS i3%
ENFEEELERL-BACENINEZNV—1LTH
3. T-RULE 22. 02 i34 b ¥y 2 DEEERERL
RBAK, YATANEDIEy 2 EBRTEELE
Z2RLTVS. Tbb, Zor—nidBEtdicERE
MEZ SN TWB T EEHRMICRLIZSDENE-T
W3, Zhient LT, SUGGESTHYP i34 ic (RE#64R
HERTEBIEFTH> 7OV —ATH3. T-RULE
30.02 i3, AHELASREME LCERBIc LT, %4
i yes/no X BZX¥ B BON—NVTHS. TOD
w=ni3, FHRERRORRNLBEREFEICASH
HEIHDOYIREIL>TWN3S.

GUIDON oRiE#km#iZ MYCIN o g4 i
ESWTHD, MYCIN 0 & >RENERMEHT T
ZEBN TS, ThbL, 1) r—rO#EREH
1T 372D DMEBE DS — L DI DICHERMICE DA E
hTwace, 2) MYCIN L EEDOHRFEMK X
(E>TWVWBRIERETHE. 1)L TEEAMICE
B 570ic, “bL, BEBITEMET, 73—
hHL S, WREICL D BEIESRC 20 LNNL
W EWIN—NEEZLDL. BEERBEOERIH
SCDONV—NEBRTAIZ LR, TbL, £
IOV T ORI, ¥RKEERT L DIEDOATHS
DTIRIEL, TON—NERENCHERT 572D

INITIAL CHIEF
INFO  COMPLAINT

Taa—nETREDOMIC LHAFEELIEL. 2)ORA
it MYCIN S¥EDRBRICESEADE THREE
DEBEEZBL TRV L ESHTWE. T45b
t, MYCIN BEKROBRBO—>—2ic LTy 7
£y vOBERETHIY, EHFRERICEL > TLEWE
OB EORRIELAELTHITENTES.
2.1.2 MEMRTMOBFRE : NEOMYCIN
GUIDON xR &E%8> - »ic, Clancy BEH &
¥HEEOMELHMICHTL, TORKR, BEEDOTS
LWL L7, sl & h/- 2UEReR I, Ric
BELEVWEEEZAVWTESDT YEMTHEZEREL
T3, S 3L, 2HEEICIEFAE (BB
%, WERE) R EbOTELT, EE@m#H»S
BrEicorah/cmiEe LTRREhTHS. Clancy
OREA, Tbb MYCIN 2B#R L CEZOLH
THERECBRL LS T 5R/A213, #HEHKKK
b decompilation” *FIHTW5. £LT, TD
decompilation D#ERE L THRI o v 27 4R
NEOMYCIN® Gk 3.

Clancy BEZOZLKEREE-3 IC/RT # 7 EiBg
(meta strategy) & L CELTW3. £/ —Fid#

MAKE-DIAGNOSIS

IDENTIFY-PROBLEM  ESTABLISH-HYPQTHESIS-SPACE PROCESS-HARD DATA

GEN'L QUSETION

REVIEW
DIFFERENTIAL
GROUP & DIFFERENTIATE

EXPLORE & REFINE

PURSUE-HYPOTHESIS

BE-3 NEOMYCIN o » # B
(XR” L bH3IA)
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27 (task) LFFIH, EH DT 5 BRI LITH
ICRHIELT 3. 2R 7HOEMRIZZ X 2 OFUH L
BEERLTWAS. o & ¥, Make-diagnosis {3
Identify-problem L&D =D20H 7 2 R 7 ZEUFH
L, ThoDER7IBESICHMISY T4 27 EFY
WY, CCTEENRIER, 2278, f@ico0Td
3 DH (what he should ask about) 7i& DfEkiC
IRELEFBERLTOWADTREL, ME2LES5E
LT3 D (what he is trying to do) &5 —#
I TBIZRLTVWBRZETHB. Lcs-T, ¥
Fopoa—HiH U TOHMOETTE4 R 7ick
D EERLE-> TL 3. 712 & Xid, GROUP & DIF-
FERENTIATE 2EfFL T\ 5 & EDRHRERE
BoAtHDHEMTH D, EXPLORE & REFINE
KB 3AMRBRBERIT A DORMEL-T
W5,

H®-4 2f ¢, NEOMYCIN ¢ & 3 Z2¥ @R ol
EERHATE. CORDENT, KRIKPVTOaHE
B7o 22 LIcHBARL LTRREINTVS.
7221, —BLOUVRVBRHRNLERE (RROLK
R) PHRL O OEE (BRPIE, AELE)icE3LT
DR ROAHERLTVS. B4 D7 o€ IIHAL
#E, RS EICLD, X oRBEESENEINT
3. BRoZMi3 INITIAL FOCUS, GROUP &
DIFFERENTIATE, EXPLORE & REFINE o=
DOBBERTITOOLY, Zh 5 08ABRK-83 »
IDENTIFY-PROBLEM, GROUP & DIFFEREN-
TIATE, EXPLORE & REFINE p®EfFicais LT

ANY-DISORDER

PROCESS
CONGENITAL  INFECTIOUS NEOPLASTIC TRAUMATIC TOXIC

RENTIATE
LOCATION GROUP & DIFFE

BACTEREMIA  MENINGITIS

CYSTITIS  BRAIN-ABSCESS

DURATION

ACUTE-MENINGITIS CHRONIC-MENINGITIS

AGENT
BACTERIAL  VIRAL PARTIAL-RX TR FUNGAL

BACTERIAL
EXPLORE & REFINE

GRAM-NEG  SKIN-ORGS (OTHER ORGS)  CRYPTOCOCCUS ~ C€OCCI

B-4 FHIUCHOOTONEALR
(KR 2) X H3IH)

INITIAL FOCUS

n " Nov. 1988

W3. Zon1H»T, IDENTIFY-PROBLEM 38%E
DERPOBRADOBRBELERTE DD L 27,
GROUP & DIFFERENTIATE RRK0BEHE—-
DAt o4 2 », EXPLORE & REFINE (3
BREINCBEHERITE . DF R 7, EEnT
W3,

NEOMYCIN Ti3, ZUEEE & EXmssogs
hicceicky, EERBTOSOOBEK AR
nicbDEls->Tn3. & ZE, REREor—IiIC
B 2ERMICET RO —vE LTERINT
W3, ZORR, MYCIN i TIIRFREYICHE DA
FNTOI (BN REREREREL D bEicHE
NONBENETHB] EOHEKES, NEOMYCIN
TRIATRMICERINTWS. 72, MYCIN 0%
{35 L #\>, NEOMYCIN i1, INITIAL FOCUS,
GROUP & DIFFERENTIATE, EXPLORE & RE-
FINE &0 3 =208 ick b 2 L ERH L TW
3. ZHULI=Z2081Bic X 2 Z2IEBE I3 ARMDBE
ZRBLUIODTHY, EHEMICHZFALPLT L.
L72h8->T, NEOMYCIN [3:Baf ¥m i s L
TO+AEIEEES>TWBEEEZONS.

Clancy i3 NEOMYCIN OB®R%*&EL CB> h 1
EZoZEEgmE% ~ « vt L, HERACLES® & J
h3ay 27 28R LTW5. HERACLES i3
BBt AR AL, FBICKET 208 (B
EmE) PO EANBLZC LI, $FEXIUE
HOERZLHMOERETHEICLTWVS. —F, HOR
LDOHFEIT HERACLES it X D ERE ©u - HPmE
2EEBETHCLCEABEINTED, ZOHEFV X
5 413 GUIDON 20 LBgIh T 3. GUIDON 2
DY T v RFaL LT, BEDE A GUIDON-
WATCH, GUIDON-DEBUG, GUIDON-MANA.
GE MHRINTNEH, ZHhSDOEMICONTIRY
MO EZEIN/CD.

22 Azaz=H—avERRLLETER:

Meno-tutor

FHEEVZRFLEDAI 2z —v 3 ZILDNWTOD
HRAIZIL 20, Clancy 3 GUIDON DOBER% &
BLTCOMBEIcL TOEBH S BIEET-> T
3%. GUIDON R%¥4LDBEDP H &HPBEED
BRI IS CIc RR IS FEETTES. 254,
AND/OR 7' 5 7%2BWT, ¥ v 2 OEESHEHE
TH5. THUIHFEERT S e, Clancy i3
BEE & FEE DORFELTMICHHT LT, #4200 0KE
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lﬂ%llﬁ No— A khlt | 4=,

—%, Woolf R aIa=ls—vavaE
BT30HD7L—L7—0%BRLTVE. BEOD
BAR L7z Meno-tutor'® 17 |3 X 3 ¥ L HEE %L
ERTI1HORA7L—2T7 -7 LTHESH S
1, GUIDON o HEMBIEDOH L ST LLEST

5. §1ibH B, Meno-tutor TlE, I $a =4—
YaYORDIHEREREERL, S {ERLT
Briicky, DL OOKTTEHE 200k 2 — )
AF 4 v 2T GUIDON RS0 ERK s 5508 alkE
LT3,

2.2.1 DMN (Discourse Management Network)

Meno-tutor it B 2hLIE 74 74 TTH5AB
DMN (discourse management network) 2B -5 iz~
F. 2y b7 —2dD/ — FILREE (state) LFTH
505 RELRBFALEMOMFL AL THLN
72774 T BEETHCHELT VL 3. Meno-
tutor DT T 5 v = FRRUCRTED>DOREM L ~

= eypes a ka e = e

Wﬁbﬂb&&mﬁ&kw@&tdm?Y;cmT'

BAMBMER L EBRE 1269
Z 4 ¥ Lirr . At 7ker R d-shar I TR . A2
o) - , ’é“J Dy, LUV VT QCIUICIAE S TL V7T

MR EN, FALAMCBOTE SicEEsh
5. &%y b= Y v/ BEENSKERRER
LTHD, 5L VDT8R ES L X vOfTEIOHK
FILOBRBEL>TWVE. LA, YRTFLHEE
% (pedagogical) L XA BTHEE~ F (Tutor)
ThHy, FEBB-NLBZEELTE DR, FHiE
(strategic) L XAVIZBVWTNL DhDF~—2%5HZ D
1 DFTH (Teach data) OLEHMNEUI-ET 5.
5 LI-B4, M (tactical) LXADE L OFTHH
COBELERT 271 DICRIRTREENL TS, T
ibH, ELWEZ%25X3 (Teach specific know-
ledge), WS OHDOEYLBBEERLANT—HBNL T &
%% 9 (Teach general knowledge), 4D Fikic
L THBNLKERFELZEMT S (Question depend-
ency), 1ZEDITEINSEIRFIEETH 5.

2.2.2 WE70ROWE

Meno-tutor {3, MEFFEEEKT S 1-wic, BEOR

B, TROLFHEOBEROREPChETOPDLED

PEDAGOGIC STATES

L—

T\\

[V N\

STRATEG]C STATES

A
r Teach data I

AR
1\

1
Introduce Propose Repair
continuing topic misconception misconception
JARNY
Introduce Explore R Verify .
k domain | competency Describe domain misconception Complete topic
[ L] L ]

D M

I
[l

TACTICAL STATES

J

AN
WAL

N
N h

Propose
misconception

Explicit correct
acknowledgment

L] A

General Intro

 —

. / L T 1
o g Question Is correct
Specific Intro dependency and elaborate
) A )

Question
reflexive factor

Verify
misconception

Implicit correcti
acknowledgment

ﬂ

Describe
general knowled

I

Exploratory
question l

i ll_l\

Grain of truth
correction

Emphatic correct
acknowledgment

Role exploratory
question

o
Describe

Repair
specific knowledge

misconception

|

Teach specific
knowledge

| INn

Explicit incorrect
acknowledgment

Describe
dependent knowledge

Suggest
new topic

l

(= )

Teach

eneral
e

knowle

Implicit incorrect
acknowledgment

LPropose annlogy] [ Complete topic ]

Teach dependent
know |

]

I Evaluate input]

Suggest example

_J

B-5 DMN (Discour:
(e X bl

se Management Network)
1))
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OREC XS THET S Y 2RETS. vRF 4L
¥H DTS5 —#EDOXERZ DMN FoREOBE & L
T%kZhs. DMN LOREEBRUTO >0t 7
Yavicisl, RIS CTHBICIEESNS.

eXZAN: ED KD NUMNFEFEERS DL (B

BH- ﬁﬁ:ﬁ: )
EDFEBICDONTHEE
7, ¥7 by, Rikf, o)
Zh o OREBBICIT, DT TR~ R BES
ERBURERI BB HH 5.

CiR 385 57 2 % ]

REBI BB IREMOT -2 ik > THIb - T
ROLNTVW2BBTHS. REMOT -2k 2F
LLE > TITON A ERORERBDOH L ER L
bOTH5. BENLEALOABLE, THL1-BB
BRFLIERICE I ETFORBCHIEL TN S.

Rk REE]

REKFUBBZEROREEB L&, 22751
~NTOHBICE S BB TH B, 25 L-dHm
20 DA B N—NICEDFTDN, ¥ R F AiZSKMT
RECISC - RBOEEHMNARE & 2 5. B-6 T4
AN—=DOPERT. B-6icid S1-Explore &
T6-A. Implicit EWVdH = DDA A V— PR
NTWV3H, T Tid Sl-Explore g2\ T
IH8 T 3. S1-Explore 3 5B L XL DRES
BEIRLIDONV—VTHY, £ T Tid teach-data
Strategic metarule S1-Explore

from: teach-data
to: explore-competenty

o e
LSO

Description: Moves the tutor to begin a series of shallow

questions about a variety of topics.

Activation: The present topic is complete and the tutor
has little confidence in its assessment of

the student’s knowledge.

Behavior: Generates an expository shift from detailed
examination of a variety of topics on the

threshold of the student’s knowledge.

Tactical metarule T 6-A. Implicit
from: explicit-incorrect-acknowledgment
to: implicit-incorrect-acknowledgment
Description: Moves the tutor to utter a brief

acknowledgment of an incorrect answer.

Activation: The wrong answer threshold has been

reached and the student seems confused.

Behavior : Shifts the discourse from an explicit
correction of the student’s answer to a
response that recognizes, but does not
dwell on, the incorrect answer.

Bl-6 x 20— ithH
(3CHR X D3I

4 ] Nov. 1988
5 explore-competency ~ OBBHILRI LTV
5. Tonv—nicld, MFEORMBICHEMNE NS &,
—DD My I EHMIERTELD S, LWL DOhD
Py JRODOVWTHHEIEERTRETHS]) L5KR
BOEEINRINTNS.

Meno-tutor D BH KX 5B, X F L0 %
Ca—-nEEEDT, ToxYLcEOTIL—LT—
7EEB LI ETHE. DT iR, 1) FHRaS
PEBLERBO ONERRE ML, 2) BF
I RIC XS RIBER & S &M ITRBLICIS U
EEBLE--MREROTRRLLZE, KE 30
T3, 25952 &itkY, Meno-tutor i3 XFX
EUEEE (LA, v 757 2R&BEPa—F
B L) REBTLELOORA7L—47—2 OBER
EVIEHBEEERLTHE.

3. MBBEHEWS X5 L

BUREE A7 4 L3, FAECHEB oA
NEBRRELRMT 2 Lick b, LHEOBRBYITYE
EEMEXBTEVR7F4THD. $EOFOIERE
VAT LHOMEEFVETDY S ab—vavEL
TETEN, YRFLRT 57749 7 PBBMEEL
ERHOTY alb—va vyOBEE2$E BTS2
EBRRNBEE S 27 4 L8, BIENET S 27 4402,
ZOWK L, RS FEREELESE LTV E NS
BELD. OB, BEEFAESTLERTS
A2 722X ZHABRTHE, LROBRNLKE
BITABLEVIBELE STV . BEOHRRZY
FFEF NV EFEDORBNLEELHEESH LS5 LT3
RABDLTHY, Bt VELVEFAVOEZF R
Wity 27 ABRBBAICITODA TS,

3.1 AHRTHELELOPRL 25T LOHNE:

STEAMER

STEAMER” ORISR IHET 5 ~ + 2 BET
BILODERIEBROFHREEFHIRECLTHS.
Hollan 5i3, CTORMEZERT 27-0ici3 75 v+
IKDWWTDX VENEFAVEFRRKEE ST EBHKET
BBLEFRLTEY, STEAMER OBIRb CDEE
KEINTITbO TN 5.

3.1.1 STEAMER it 7 3% EMin

STEAMER WRBBffEFNMIE DV TD Y 2l —
YavERLOPTLERTHILickD, FHA
YANEFAEREEEELHETSE. STEAMER o
AY872—2ARXFXINIr5 74 v 7BEEAL
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T, RAS5  rOMEEFAVERRTS. THLRK
A48 7 2—2AR3LFENICBEAENLYIalb—Y 3
v (Interactive Inspectable Simulation) 2E®R L T
B, UFOX556M%56D. 1) ¥4 2714
DA VFar—2RYRTFLROERBLEMEEF
LHEREINTEY, YIalb—va vO#TEH;ICE
FE&hz. 2) $ERMI v F4r—2OEEEHHICH
ETE, TORENREERTES. 3) Y274
OYEEFVIIRMAIICRET A LTS, ¥R
BEEEIc LB itk MfEEF VORMISENEE
#ET&5. STEAMER ici3, ¢35 LIcB#lIAIcH
£ OEENENSID ANSh TV 54, #Hfllic>
WTRXER? 2RI 0.

3.1.2 STEAMER (CL38BHR

797749 7%BOIEER, FHICES THE
T, BRHTH 5 & MNBEBRERT & 5.
STEAMER O%£8 A& Hollan S 0 %HR 2 £ i
STEAMER ¢ X 28HF X RT3 L E-7T D&LD
i3, ZoOMhS, STEAMER 375 ~ + e
EFNEREFHREEL->TED, MEEFVETO
WIELEHICERTAC EIRED, * VANEFAVE
FHEREXETN ZEMDPE. CCTCHERTRELE
LT, 77 v tOMERF v ERMNBEBRTHZ0D
et L, #EDOHRT S 4 V2 VEFVBERNTH
B3ZEMBFoNE. CDC iz STEAMER HE)E
EFNERRTEMICEIA Y27 2 —RDOMEEICE
BTV, Thbb, BERSA 27 -2%EE
LTERIN-EROIMIEL EHNIIBIES LT
B, EXE, A VT —FDEMN20HS 50~
EEMUBAEEZSE, FAREALLEZDD
DD bEHMMUI T EICEREILD TEDBBU.
TH LML A var—visEickbRRIN
BAICKICEAETHS EEX S50, STEAMER 04

STEAMER

[ SHEET L MIEFHE ]

i
<> <y
IR

1)

<> 7>
[ ZINET I MIEFA S ]
HE
B-7 STEAMER i X 5 K7

g CAI kB 2 MBRBLEEBZH® 1271

10

Il i ! 1 1 X ) L

2 4 6 8

1 1

I |

E-8 STEAMER 0O &TH
(xX®” &b3slA)

V87 2—=RRTHLIERMTETHS.

2 vaneFNMEESic, Hollan S3%BLTH
5EZHicBanaE#: (Conceptual Fidelity) #i3%
3. B BRE &L, YN (physical view)
L B IHIEBA (conceptual view) BEETH S
EVHEZHTHD. EVRADE, BELRTLE
RHICERT 254, ERLYEBNLEFVERRT
350b, HARBEDL S UBANLSEFALESLD
DERICLUIEREBHKETHECEBRLTVES.
BAraEHEOEZ ItX S 72 STEAMER 0 &R
RER-8 iILRT. C ORRFERERBDO Y —Y OFK
THEERALE-TNE N, HPAROHERICENT
BEETHS. 0L BEACEELERIEICL
by, -8 T i2dficBId 5 85 (continuous expla-
nation) MEJEEE IS > T 5.

STEAMER B#®ickt5vIab—yavds
374 v 7DOFHENIBEALSBRRKENODTH
320, A ENEFNEBINBARERCOVTOERR
BIRARNTMCRI N TR D EVS RESHD
3. Tsbb, YRAFLRNODEFANERMNTDHYD,
757490487 x—RELELTERNEFV
ZEHNEFNICERLT BT EL L. £D7
%, Hollan SOBBAL TV 2AREEHH LAY
i UL kbh T, 25 LRSS 2o
13, YRAFLRICA vELEFAVERRNICERT S
PHEMNHY, 5T itk BARBHEEICHOL
TOHR—LEH/ODTRELELEEELSNS.

3.2 BHMEFNICEIHT

White SDOBFE'S 34 V2 VEFNVNDEX 5¥
BilSAHLESET3RATHS. UTFTR, 2hd

S N e M ™
CLIE S L SO B N S )

=]

10

> |
4]
P

L
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DORALEBRTSI:DiIc White SDIT-» - EBICD
WTBR L, s OBRL 2 QUEST o#kic>
WTHNB.

3.2.1 #ETBEXVINEFN

White 50D » v 2 vEFALICERTIHERKE ¥
HTH3. BRLOORBELTWEELTE X v re
FADEZLHEELDIERDES NS ¥, &
FIEmEBRICiIBZZ A EBOBPEX L ERLOFERFLOL
NVBEETHEELS. Tibb, HOLr~XvDH
Pl UVHBEERAS LIRETS. 3ok,
ZhZho v < voFEMmBicHISLicx vave 7
NEEZBCERED, A VANEFLLONT bE
BEDVLRVEERTES. LKA vEVEF
NDLRNVEZEZ DT Lt D, 2EOBRROHES
BAVWEA YAV EFADOBILE LTETIENT
x3.

AVANEFALNDLRMEFEITS DRI, L
NERET B - DRE (dimension) ZEARAYIC L
PRI S L. White SIIERT N XRELL
T type, order, degree D=2%2FHH T 5. ITT
BZOZ2ORERDNTHRNS.

etype: £EF )LD type {3, EFNVOEIELSIE
Hdo, RO=E2ik4dohs. bbb, Hmek
L loetErEice 7 vOMELRIERT 2 EHMN
(qualitative) £ 7, “LD AKX D& S LEB
B4k S Ly (propotional) & 7, KEILEIEE
LB T B HDFERN (quantitative) EF 0, D=
TH5.

eorder: &7, D order BEALZEHERT B/-0iC
Ehh 2 8E@MD order ERE LTS, 72E AT,
BROFEICB VT, 04K (zero-order) OE F L &
REECLEROFEENLFTLERLICEFVTHD, R
19 FOPBRANBEICEZRIBEALTEERS. &
HiIL, ~ROEFNVIBEREDOELZH S T EMBT
&, ZROEFVRIEAOHETITHELS. Dk
3 15ERERIIS order I3 ET SHEHIE order HiE 7
NDLRLBEDIDDORGERNBRELIEE00
Ths.

o degree: & 7,0 degree {2 A4 X (elaboration)
DLRVERT. HEEF LD type & Aorder Hi—
ETHBBE, EFLDOLRARBOANAEGIKEE
Ric AT Click D Ed->TL. ZhsDH
#i2, BB v iar—va vEBRBORE, §
mlRE VI EO0BRERICIOREZ RS, L
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1o~ T, HMALUHMEHER BELIhFEE, HK
nHEREICL D EFVATOFMRKBI TV, £
HiciS LT degree dimd 5.

HILTEA VENEFADELFIZ, FHEOFETERE
BEY2R7LARICHRIIICHR TR 5 aTHER LT
B, REOBWMEBMCL BT ELL -1
BHEEERTE3TMREEEL > T3,

3.2.2 0 REMEFIICESPYMN: QUEST

White 539 itRT L) BRBREEEERES 0%
EHEFAEEBRL, COEFNVETOHEICESD
TR L TWAY. 2 T3, 0kEHl=
FrOMRE, QUEST ick iRt 3 h 3 £ HEEIC
DNTRERRS.

OEHE F A OMBRERIIHEHE, v 1aL—
va vEHAORE, HEREDO=>Thbh, Thi
BALXD degree 2K THHOMREREIF[UTH
3. FT1gbb, 0EHEF VT type & order Hi—
ETHBEVIREDET degree ODMMIZFEAL
TEFNDENMEERLEISETEEFLVTHS.

(1) MEHB

WEMHIZY X7 LARTRF A REFALELTE
BEAhTHWE. FNAREFAVEIBIBPRA v FI2E
DFNRAL REEFMMELIZbDTHD, BLxDF /34
ZARF—2F—Tn, v—n, FBIELN—=ADOTE
5. F—3F—TNEBFA AOREERT - HOE
HOEAETHy, v—r &M Lr—rZINSD
ERERET S DiICEDLNS.

(2) YIavr—vavisBAoER

Yialb=—varvHRHAOEEIRKAEDBEL
ERLIEHBHEOBRIEAATHS. 5 LFER
ZRAVACZEITED, B-10 T RTBEBEEDL 57
BANFAHTRES 25,

(3) W&

FlEEERIY 2L —~Ya vOBBEEETS. v
lab—Yavid, 24 vy FOYMA L LiICLY 7
1 REFAVOREBBELLBAESHENS. 2

\/
< BULB1 (?) BULB1
=7
|N2 -~ SW1__|N3  |N2 SW1_ |N3
Rl RI
N1 +|I81 N1 - I B1

(a) (b)
B2-8 QUEST TcHbh MK
[6:4. 'SP 35 X:1::9)
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Zero-order voltage rule:

IF there is at least one conductive path to the negative
side of a voltage source from one port of the
device (a return path),

and IF there is a conductive path from another port of the
device to the positive side of that voltage source
(a feed path),

and IF there is no non-resistive path branching from any
point on that “feed” path to any point on any
“return” path,

THEN the device has a voltage applied to that pair of
ports.

B-10 BEBBO®S
(X®k' & b3lA)

a2 b—¥ a2 YOEBTIIEMMOMME RBEHT
BRI, ToO¥A1 vy iab—v 3 YBEE
T32ETHRISONS.

QUEST i & hifftx h 2 ¥HBRBMIEHN € F
MECEBRENILYIalL—Ya YiLE STV S.
Ao, #ETsA 2 vEeFLERVATEICK
D, FEO LIS o HEP SNSRI L 12 > T
W3, 9 LBRic kb, QUEST BELD¥E
E— FORBRIH L TERICHRTE 3. QUEST ic
oI h2¥Pe—Ficid, MERHRe—F
PERR e, FEFHRMe—F, BhHERE-
F, ®42hH5.

QUEST & #VEROKHI, BRIEMOELN
(EEH) & /o EHOEZA R (Y 1alb—Va
VERBOER) ZMALIZEKdE. BEERAO
EAHREFNVOLEBREBUEZDTED, 2 TR
¥ic degree OELICHICLIcEFVDEELEARSIC
LTw3. ZhictLT, 7oexiEROELFIZE
HEBD L S EEIREEOBESHDPT  HET
B EETRERLTVS. YtokS5ueF v £R0F
BERVWAEC LIk, QUEST R¥4ox v2 e
FNDREBIEEFRIZBRT A ENTEXS. Z0
R, QUEST it Ti3, AP EFBIESIEH X
N FEOL SIS L BB BT 15> TS,

4. RAXAL VRBIZET(HE

FHEMSTEEE - EAPREPLLESK, B
BICR-THIDTLRIHENTHY, KBEOKBT
bE{Fbha 5 ULIEBEEERTELDIC
13, @i CAL KB 3 F A4 VEBOHZEHIZDWT
BRGNSV, RSl CAL ofcs
DF A YERERORABEICOVWTERL. B
DEVHRBAEZERT 27200 AICOOTRILT

VAY. @iy CAI Y2 57 AXEOEWOBBBETS 72
BHicid, HiFEBicESCRATERT 5120 TRA
+a3ThHb, FEOBROBE IS Ul SBBOA KL
PELEEZ. COXHINHABREEERTS D IC
3, Frq Y EBICET3EEEFVOREICONT
EZRGNENRSIEL. LbLgss, Fxq4 vFE
RBEMEDOE O (grain size O/NX1E) MBTHY,
EFABBEOIDICBHBOTE TR ESHEND 3.
ZH50-cBEDS, PHOBFEEDER > 1A
RELTHAEETFVERET ZBBOBRREEDTH
3. CoEFALBETIR, F2 4 VERETOR
BBHBROER L FINIFREEAVTERINT
B0, PEROELY i« & 3 { Z# (Analogical map-
ping) L DAADEICLY, FA4 VREETO¥
HEFNVERET D ENTEELE>TV 5.

5. € ¥ U

iy CAl YR 7 L2 HBUKE ~ 27 L L BUER
EH A7 LCHHEL, ThEND Y X F LILDNT
i - mEmERBREMBIGR . Fic, BRI
By A7 AT, HZEREKHRHTEONDT, €5
WEBETAET—F7F 7 F viCTOBIBENTHS
boL LTEBL:. BE0mly CAL BFRIZEmF
FHHEICR - bOBEL, KRTRALIIZEA
EOVRFLEZ NIRE-T S, BROAM CAI
DFRFS D 1009 § TEPINERKESL L SBESHS
REKED DB DS, KDL MM BRRICH L
TORONFREINEICET LS.
ABOBREILHI > THRBRTHER VIV
KEKFRERETEARAELEE, MEABK 25
Ui KR AFREBRER T ARG LEE B8R
BRieE#HLET.
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