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5

4‘Ba(0(3) + 2HCI ~> BaCl(2) + H(2)00(3)
Vim0,
®Ag(2I5(4) + 2HCI => 249C! + H(2)SO(4)
11_YEeS.
©249CT + H(2)SO4) => AG(2)S0(4) + ZHCI
1 _yes,
@PLCI(2) + H(2)SO(4) => PbSO(4) + 2HCI
i1 _yes.
@CuCi(2) + H(2)S0(4) => CuSOC4) + 2HCI
e o

[
J)QEJCL;\. YDESIHMRL L T2h?
B Rl E SITIEHELITRITEATT S,
Heiid MTH5 .
AgCitd kFRT 5 .

H0IK
(i&i&(: oo B ATLTT &, )
() ER

B 5.0,
@Ag(2C03 + H2ISUM) => Ag(2)SO4) + H(2)C0(D)
Loy,

h‘
=0

_.ﬁ__. -

B7T %56

Fig. 7 Example of a training trace.

HRHSERS. BEAOBEEORICOERI, 3.1.2
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ERMORIS) icdh i ERNTHEOERICHET S A
2B THS. T, THORDOHERE, 2hEn
EEro#ERTRAV LN DT, EMOBELICES
L bDTH3 RTRIEBEIEORIGOHRICHS 2 £
MBOBHELIT-> TOAHT, KH LT 2EMME
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ruletimodel ., rule.1.X.Y,2):~
rulelCimodel.rulet...X.Y,2).
ruleti_model.rule,2.X,Y.2) -
not_ruletCi_model.rule._.X.Z.Y),
rule2¢i_modcl.rule2._.X.Y.2),
not_ruletl Ci_model.rule.3.X.Y.2):~
not(rutelCi_model,rulet._.X.Y,2)).
rulel(i_model.rutel.1,X.Y,2): -
en(i_model.en._.X.Y).
chinden(i_model .chinden,_.X.2).
rule2¢i_model.rule2,1,X.Y,2):~
en(imadel.en._.X,Y),
kihatusei (i_model .kihatusei._.Y),
hukihatusei Cimodel.kihatusei,..2).

B8 &k

Fig. 8 Contents of expertise.

rule(s_model .rule,1,X,Ys2) :=
rulet(s_model,rulel,..,X.Y.2).
rule(s_mode! . rule,2,X,Y, )=
rule2(s.model,rule2,..X.Y,2).
rulel(s_model,rulet.1.X.Y.2):-
en(s_model.en, ., X,Y), M
chinden(s_mode!.chinden._.X.2).
rule2(s_modet.rule2,1.X.Y.2) -
en(s_model.en,_,X.Y),

kihatusei (s_model . kihatusei...Y).
hukihatusei (s_model, kihatusei,..2).

B9 EEEFN
Fig. 9 Constructed student model.
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FA0RXE, HRE BRAXE~NDAVYFTIRATH
3. ®F rule, rulel, rule2 |3, FI=>0OHRTO
Fis%:&ETaET, FU~FEALIE XY.Z 3, K
SR

XY 4+2-XZ+Y

B B K B
ST 5. CO¥4R, 3.1.2 HTBRRALHADLS
2, FRIEHEXZHEEERLTHIEZOOT, HE
@I LT yes EBELTWVE. YAF4E, H90D
EORHRISEERLEVWEEEF VEERKL,
NRICESNT, PRIEVEEZ AR L RLICEZ
(ME@D» SHEE), BEEET->TW5. BHOR
D IRAMOICEER, BB LEZXOEEEZIER
L (A k%", ZOHRT, EEELEFELELE
AFILTHS

5. L ¢ U

#Ekpmiy CAl YA F ARBIT B EFNVERED
REZEBL, ZORBEMOH LA CAI
YRAFLOBEE, 2DISHBEAE UTHERISEE
VR F LIZDOWTRN.. AKRBaER CAI YA 574
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i3, A—s23I=3v MV/8000II LEiZ, MV-Prolog
ZROTERLTHAS. EBREREIC Prolog RV
cEitky, =eFVRBEELADYE, Prolog TH
—INIVATFLERB>TVSE, KVRATFLOHE%E
FLHBE, ROKIILILS.

1) REBES0r3IvIRESSEFNVER

2) IRMERICE B EFVER

3) #HIITRE LISV

LEOEBFRICAONS LD, FEONTZEM
KRELIRWET, ERCeEFvMETE L0 EATOD
AYAT7 LOFEMERTING. BE, AYRFL0
ARG ERET 31 ALERISEAE v A 7 L
fFUT, Prolog 7u/5 I v/ HE 257 LDHER
ZEHDTNAW, 48, KVRFaizmsy CAL vx
FLERXBY —NELTRRIETW FETH
3. CORTORSBOBEE LTI, AXXicip~ie
HEEURONA/OMIC, NES 27 2 —XDFKE
CEMIERERD2L—F 4 )V T+ DERBE T S h
3.

W BYE ROLIHER, EEEHEROLE
RBRAZEEXRERER LEABBFECIILOR
FHFEIERBLET.

2 F X M

1) Carbonell, J.R.: Al in CAI: An Artificial
Intelligence Approach to Computer-aided
Instruction, IJEEE Trans. Man-Mach. Syst.,
Vol. MMS-11, No. 4, pp. 190-202 (1970).

2) Barr, A. and Feigenbaum, E.A.: The Hand-
book of Artificial Intelligence, Vol. 11, pp.
225-235, PITMAN, London (1983).

3) Angluin, D. and Smith, C. H.: Inductive In-

Nov. 1985

ference : Theory and Methods, ACM Comput.
Surv., Vol. 15, No. 3, pp. 237-269 (1983).

4) Clocksin, W.F. and Mellish, C.S.: Program-
ming in PROLOG, Springer-Verlag, New
York (1981).

5) Goldstein, 1. P. : The Genetic Graph: A Repre-
sentation for the Evolution of Procedural
Knowledge, in Sleeman, D.et al. (ed.), Intelli-
gent Tutoring Systems, pp. 51-77, Academic
Press, London (1982).

6) Brown, J.S. and Burton, R.R.: Diagnostic
Models for Procedural Bugs in Basic Mathe-
matical Skills, Cognitive Science, Vol. 2, No.
2, pp. 155-192 (1978).

7) Shapiro, E.Y.: Algorithmic Program De-
bugging, MIT Press, London (1982).

8) Sleeman, D. and Hendley, R.J.: ACE: A
System Which Analyses Complex Explana-
tions, in Sleeman, D. et al. (ed.), Intelligent
Tutoring Systems, pp. 99-118, Academic Press,
London (1982).

9) Clancey, W.]J.: Tutoring Rules for Guiding
a Case Method Dialogue, in Sleeman, D. et al.
(ed.), Intelligent Tutoring Systems, pp. 201-
225, Academic Press, London (1982).

10) E#afth : mianERIcE S < [y CAL vy 27 4
—tRICFEEBE T2 H546— BFEEF¥LL —
b7 b Y EETHELSEE, AL8S4-44 (1984).

11) BEEAbAth : B¥rHERRICE S < Iy CAI v =257 4
—PROLOG &HDEA—, HHOBFELMBT
F & ATRHERFLEE, 38-2 (1985).

12) WAt : BMiERE RV ICAL Y2 7 24—
RBYAT LT —%77F +DFi—, Proc. of the
Logic Programming Conference, 15-4 (1984).

(FEF1 60 4E 3 A 18 HZAY)
(HMM604E6 H 9 HERER)



