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Prolog Ti&, FLHEIZZT/NLTF (a, b, ..., z) DRIT, ETF (FRHHE

Prolog A
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FEETY R TKRED DEC-10 Prolog 23 ERUEHE

Prolog %51

RSWEEE URNLEESE
F—HLLT, BE (VURL) EROBO LB TED, ki, U A b LRINBAEROT —4
DFIZBMYED Z LRTES.

REREE

Prolog TIXF7 R BFELZRERTERT DI LITXoTT vl T a%EY LT TV, T72bb,
Prolog D7 1 7 5 NIHEERDEE Y Th . Prolog % LISP 1%, FORTRAN £ BASIC 2 OF
BEEREFFLITRRY, FFRIMWSFELFEIND.

XEEHIGER, RERMER
Prolog VAT AOFERFERBIIREEN TS S, Thbb, 22— Prolog AT AN T b L,
VAT AERFET DI ORETHEELE X, BBELERBLICVFETLILY TES.
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Prolog Ti&, Lisp & BBV EFDORITFE/NLFIIIRFITD. W< D20D Prolog ¥ A7 ATIEET S
EHTZ 2.



4 EH

Prolog TIE, ZEIIZTHARILF (A, B, ..., Z, THROERLFIIED D) ORIT, EFELIIETE 0 XF
PLESET e AR TRSNS.
A Coffee MAY2 _1

5 JXb

Prolog Ti&, VA MNIERZ ALV v TR > THERLZHDEAHI v 2T LK o THRT. éxid
[jan, 31, 1957, thul
[pi, 3.14]
ThY, —EHITIiX
(B3R, BHRK,,... BHK,]

EES. YA DREF Il TRTZILEHTED.

6 kiE

Prolog TidihzE (predicate) CHHIN DB DEEFETDHZ LITk Tl T 0%EY RIFTnL.

WFFL, 7—F OMOBBRYT —Z OFFOMEEZRT. 7oL 2T KER (BT5 taro TRT) L KER (=
jiro TET) OHIT, KESBRKEEDORBTHD LWIBEBRBFET DL TS, ZOBRKIT IRETHD )
LW ) BfRE R TIRFE father ZFE>TUTFTDO X ITRETE 5.

father(taro, jiro)

TRobH, father(F,O)ITEYD TFB CORBTHD] LWHBEFKRERIEL TWB. taro & jiro I
S LTINS, FRRIS, (B THD] LWVWIMELZRTRFE nale WD L, KRB THL LWV Z
EIFRDOEDIZKRHTE B,

male(taro)
— BT,
WBFE (518, 51, ..., B
LEL ZETEEOBDER (D WITHE) 2K 7.

REME

1 KERZFRTDIT taro TER L, KUFEZFE ST Taro E LEZIEIDBRDONDOTWVWEE SN, EF
FILBRNWTEA Hh,

7 EE

Prolog TIZIRFE (H D WIFERE Vo TH W) 1L, FRE (fact) E7ZIFHRA (rule) ITX o TEHRIND.
ZIZTE, FERICEDZERITOVWTHHAT S (HRANZOWTIZHEIR).

LT, KERBKERORBTHD LW BREELWEL L TERT DI, L TFOFT% Prolog 7
v g ARIZERT S (RBICE VA RBH D Z LICEER!D.

father(taro, jiro).



ZHITIESE (fact) LIS,
FEIC, KESRBTHDHEVWIFERZE, vl T LFT
male(taro).

LRBRT S,

8 Prolog ZE>THS (£D 1)

NEC PC-9801 ETHIHTE % Prolog-KABA ¥ 27 A%HIICE - THHATS. 72, 3T HHEE
i DEC-10 Prolog TIE#EL SN TWD b DEIFIZRD

Prolog ¥ 27 L %&b EiF 5 &, Frr 7 b (AIMBELS) L LT 27 BRFEND (I—Y Vi
FTRT).

]

PUFTIE, RO8ODEENGRDZ S vl T AEHlict .

father(naoyuki, hyogo).
father (saburo, naoyuki).
father(saburo, shinji).
father(yoshihisa, hisako).
mother (hisako, hyogo).
mother(yoko, naoyuki).
mother(yoko, shinji).
mother (nobuko, hisako).

T Z T, G father iX I 1 5[ HDBE 2 5[ MORBTHD | LW HBEFRERL, BiEmotherid 51
SIENE 25 MOBBTHD] LWOHBREERT. £, 20T v T Al fanily E WO LRIOT 7 A
MIZEIPNTHNE LD LT B,

Prolog 7w 75 K% 7 7 A VINOLFFALITIE, “[T77ANV4A].” EAND. fanily &V D T 7 AU
b7 vy T heHmPALIIIRDOE SITT 5.

| ?-[family].
yes

| 2]

Tu 7T ANEL K GARAENTERIL yes ERREIND.
FHRIAENTZT v T T AR RIEBITE, “listing.” E AN 5.



| 7-listing.

father (naoyuki,hyogo) .
father(saburo,naoyuki).
father (saburo,shinji).
father(yoshihisa,hisako) .
mother (hisako,hyogo) .
mother (yoko,naoyuki) .
mother (yoko,shinji).
mother (nobuko,hisako) .

yes

9 HELERM

Prolog TiX, HRM (ﬁ:ﬁé’ﬁ‘, query) IZ XV, BRI RS T DNE IMNEFRDZZ LB TES. 2218,
naoyuki 2% hyogo DRETH DML 2%~ 5ITiE, “?-father(naoyuki, hyogo).” &\ HERZ A
7175 (“2-7 OEHRIL, TTRRERINLTWDDTEBICASTDHLEIRY). BRI TIUL yes &

K, REZLRTIUL no LRFIND (L VERITIE, BT 5 ZERNZRITIT).

| ?-father(naoyuki, hyogo).
yes
| ?-father(saburo, hyogo).

no

yes BEIRINDZ L EZRY, no PERIRINDZLEEZRBEMESZ DS,

O TCNEFTEEBICLTERT 5220 TE S, Ttb 2iE, #dS hyogo DRFTH D2 NEFARDITIE,
“?-father (F, hyogo).” LW IS EM%EITH. Prolog ¥ A7 Ak, BERMOBEBRNRKIIT 5 X 5 B OME

ZEZD. BEICEDX S REZRAL THHEZLRWE ST no LEZD.

| ?-father(F, hyogo).
F = naoyuki

yes

| ?-father(F, saburo).

no

BEMZ & TERIIMSITHSD. Lo T, LOFITD 1 DOHDER “7-father(F, hyogo).” DA

F&, 22o0DDEM “?-father (F, saburo).” DT F LITRRDITHKLEZ TRV,
HOEM, 7705 naoyuki DFHETH 2022 BITIELE 2 5 EZFITTIUI R V.

| 7-father (naoyuki, C).
C = hyogo

yes




TRESATZERTIE, BROBABFETLIHERHD. Tcl 21X, saburo DFHiT naoyuki &
shinji ® 2 ABWB D5 “?-father(saburo, C).” P& XL 2 BMEFET HI1IT THS. Prolog Tl
ZDXOIRGE, el 7 AR TORBDIEFICLIER > TEANRRINDS. LR >T, ZOHFITIE
C=naoyuki B EITRIN, T—FNLDOAAFLIZRS.

| ?-father(saburo, C).
C = naoyukiﬂ

ZIT, Exaw (97 EFANTY Z—rF—%#T L, Prolog vV AT MIRDEZ ZRD, XrdT5b.

| ?-father(saburo, C).
C = naoyuki;

c = shinji]

SHiz, EIamy, VFx—VEANTHE, Prolog vV AT AIRDEZEZRDEL O ET58, FELR
WD Tno LRFRTD.

| ?-father(saburo, C).

C = naoyuki;
C = shinji;
no

EIarny, VE¥—VOROVIZ, BIZ)Z—VE2ANLEBEE, VAT AFIROEZEZRDRNT,
yes &R T D, EXINETOH|, “7-father(F, hyogo) .” BRETHEZORRIIHM LTI Z—r %A
AL T,

TRTCEZERIZLZERILRETHSD. e xiE, “?-father(F, C).” EWHEHE2T B L, BEN1
DOPE & FRRIC, BRIDBERBKRLT S X 2 REZDENERRIND.

| 7-father(F, C).
F = naoyuki,

C = hyogoD

ZOBES, BZORRENBIEFIIS ST ATORBDIEFIZIES. /2, EIavy, YE—UIC
FVROEZBFERENDDHREILTHS.

?-father(F, C).

= naoyuki,

hyogo;

saburo,

I
F
C
F
C

naoyukiD




RE R

Bl 2 hyogo T FHERWT yoko LW I ARITEE L K 9 (naoyuki DREED yoko &ITHIN). & DfRZRERE
ZAHT 2T Zvvae.

B3 Zo7uelJACEREIFETDIESE, b xid “father(hyogo, hyogo).” ZfHiTMx 2 Z &
ETED7EA 50 (E#TIE, BB HRORBITITRARn).

10 HMLEH

Prolog Tl%, HMMAREMEMAESOEEHLEMETHLHTES.

Te b 20X, #HEDS hyogo DRFFDHRMN L9 B#M%HE X THD. hyogo DREZEHF T, hyogo DRF
DHREEE G TRLILET DL, hyogo & F & DBfRIL “father(F, hyogo)” T, F & G & DEIfRIZ
“father(G, F)” TREND. £L T, RDDIEZEZXITIZD 2 >OBEBZERTE &L bRILTIHETHD. Z
% Prolog TiX, 2 00BREay < (4)) TORWERD X 5 7B THRET 5.

| ?-father(F, hyogo), father(G, F).
G = saburo,

F = naoyuki

2L EREICBT B (7o) (BE, and) 2EKLTNS. bboA, 2 >OBIROIERFZ ALK T
FALEETHS.

| ?-father (G, F), father(F, hyogo).
G = saburo,
F

naoyuki

Prolog ¥ A7 AlL, av~2FZAREMEEDORFENLIRICAX TN, L xi¥, “7-father(F,
hyogo), father(G, F).” MERMTIX, X3 father(F, hyogo) PEx %K 5. & x1X Fenaoyuki T
HBH. KT, FOEZDH & T father(G, F), T7RPDH father(G, naoyuki) DEZERDHBH. &z
G=saburo & 72V, BHR&AEDZ %1% G=saburo, F=naoyuki £725.

B “?-father(G, F), father(F, hyogo) .” DOFELENDIEIZAEINS. £7 father(G, F)
DEMIDE % G=naoyuki, F=hyogo 23K LI 5. WKIT father(F, hyogo), T2 H father(hyogo,
hyogo) DBEAREFTAND D, BILLBRWTREKTD. ZDX 572G AH, Prolog IBREREY (NvI k597,
NV LS 9X2Y, backtracking) LT, BIDEZ Z2HT. T70bb, KRRV LT father (G, F) DKDE
Z B RDIZUVVE, G=saburo, F=naoyuki 155, H\WT father (F, hyogo), Thbb father(naoyuki,
hyogo) ZFARD. ZALIIRIIL, B DE 21X G=saburo, F=naoyuki &72%.

RE 8

B4 hyogo DREF DR ERWD BHITILE DREZREMZ TRV,
Bl 5 “?-father(F, naoyuki), father(F, C).” IXMZEML TWVWBLEXLNAEA D M.
i3 6 B/ “?-father(F, naoyuki), father(F, C).” iZE¥D X AL I B .



11 FRA

A B A7 & 512, Prolog TIRTEE G2 < MR (rule) L IREN S b DIC & » TH BT (77
DHER) ZEETHILNTES.

T 2, TP COBTH D | L2 BIfR%ZREE parent Z AV T parent (P, C) TRL, ZORiE
BEED father & mother LW IHOMFETEERETHI L2 E2D. INLDOREMOEREE2 D L, £T
father(P, C) 72 HI¥ parent(P, C) TH 5. ZHi Prolog TIZLAFDOHAIE L TREINS.

parent (P, C) :- father(P, C).

ZIZT, ik Tl 2BW%TS. ZL <=7 OFHBEETE/MRERTHD. bbb P -

Q. ITEY TQ b Pl 2EBKT 5. EHIT, mother(P, C) 72 56X parent(P, C) HIEL V.
parent (P, C) :- mother(P, C).

REE BB VT RBTH 5006, ih7E parent 1TLLED 2 DDOHRAITERTE 5.

[72HIX] OFRER Do LBHTH-TH V. 2L 2T THRTH D] L) BIfR%EIRFE grandfather
T&RL, ZORFELEFD father & mother LW I RFETERTDHZ LE2E2D. REDXBUIHARXTH
D, BBOXBHHERXTHL0 D, iBiE grandfather ITRD X H 72 2 DOHAITERTE 5.

grandfather(GF, C) :- father(F, C), father(GF, F).
grandfather(GF, C) :- mother (M, C), father(GF, M).

BHBHWE, parent & father ZfE > TRODOFAI 1 ODTEHRTDHZ LB TED.
grandfather(GF, C) :- parent(P, C), father(GF, P).

RE ME

R 7 [GMDB COMERTH D] ZRTIBFE grandmother (GM, C) ZEHFH L.
M8 (OB POFHTHL] #RTWFFE child(C, P) zEHBEX.

&9 [CH G DFRTHD ] 2RTIFE grandchild(C, G) ZEHRBHE XK.

10 TX2YDRBMKTHD | 2RI IBFE sibling(X, V) ZEHE L.

M 11 TXDRYDRHETHD] 2RKTIFE brother (X, V) ZEBT L.

12 Prolog 2E>TH5 (D 2)

DITHT T T AEX—R— R AT BHELRHTS. F—R—FRbANT BT, T
‘Tuser] .  EARD. Z5FBEFBL S RELT | BERENG,

| ?-[user].

I

2T, BELCHAIZ v ST ALLTAALTW., vl T A0OK%TILCIRL-Z ¥ —2 AT 5.
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| ?-[user].

| parent(P, C) :- father(P, C).

| parent(P, C) :- mother(P, C).

| grandfather(GF, C) :- parent(P, C), father(GF, P).
| (CTRL — Z ¥ —%#7")

yes

| 7]

AL v 7T A3 TIZHD7a s I KMz bhb.

| ?-listing.
father (naoyuki,hyogo) .
father (saburo,naoyuki) .
father(saburo,shinji).
father(yoshihisa,hisako) .
mother (hisako,hyogo) .
mother (yoko,naoyuki) .
mother (yoko,shinji) .
mother (nobuko,hisako) .
parent(P,C) :-
father(P,C).
parent(P,C) :-
mother(P,C).
grandfather (GF,C) :-
parent (P,C),
father (GF,P).

yes

HANC X > TEBINLRFEICH LT, BEOHFELFARICEMEZTHZ LN TS,

| ?-parent (P, hisako).

P = yoshihisa;
P = nobuko;
no

| ?-grandfather(GF, hyogo).

GF = saburo

RADGEBEROGE LRI, 7 v 7 AP TRBRLICHAOIEFICL i > TEX B RIS S, L
DHITIL, TRBIBTH L) THRLBUNRT v 77 AR TRIZHN TS5, hisako DFE L TR

BLO yoshihisa BIEICRRINL TN D,
IITEhIT [BTHD] 2BRT SibFimale &, [KTHD | ZBHT SR
ZB.

=5
rE

female DFEFEZ TN



male(hyogo) .
male(naoyuki).
male(shinji).
male(saburo) .
male(yoshihisa).
female(hisako) .
female(yoko) .
female(nobuko) .

RE R

fl12 [SHB POETTHBD| #EKTRE son(S, P) ZEHZH L.
Bl13 (URCOBLTHD] 2RKTBEE uncle(U, C) ZEZT L.

13 BIRNER

Prolog T% Lisp & [FRRICHIRNERBDFRETH S, L xiE, [BHATH D] LW IBERIIKRD L 1T
BlROICEREIND.
ancestor(A, C) :- parent(A, C).
ancestor(A, C) :- parent(P, C), ancestor(A, P).
LATHORANT TBITEETH D] 2EB%L, 24T BOHANL BOLHEIXEATHD] 2EHRTD.
hyogo DFEMIIIKD L Sz L TROLHNB.

| ?-ancestor(A, hyogo).
= naoyuki;

= hisako;

= saburo;

= yoko;

= yoshihisa;

E - A

= nobuko;

BEME
114 (DB POFHTHD] 2R TMEE descendant (D, P) ZEHHF L.

14 VY XbMAE

IHNETIE, BEEROVEO 70T ARRTEHHAL TEXR, b HAA Prolog TV ANEEYVES Z
LHTEDB. ez,
menu( [tea,sugar,lemon]).
menu([coffee,sugar]).

LWOERERDoTLLE, KOXSRERICXY, BRI - —HTELELHBLHES.



| ?-menu(A).

A = [tea,sugar,lemon];
A = [coffee,sugar]
yes

| ?-menu([A]).
no
| ?-menu([A,B,C]).

A = tea,
B = sugar,
C = lemon;

no

AlX, [tea,sugar,lemon] & [coffee,sugar] PEHLHEH—HKTSH. A%, ERDZEIDIAINTH
57, EBbLITh—HLAVW. [A,B,CliX, EX3DY R [tea,sugar,lemon] 72T —ET 5.
LU EDEBEDORSDY AN —HKTLFELZMT O, ROXIITEMTS.

| ?7-menu([A[B]).
A = tea,

oo
n

[sugar,lemon] ;

coffee,

[sugar]
es
?-menu([A,BIC]).
= tea,
sugar,

= [lemon];
= coffee,
= sugar,

=[]

Q W = Q W Pr —-<k W =
]

yes

[AIB] DAY A DFEEERLE—FHL, BAERVDOY A& —%T5. [A,BIC] DEAIE, ANV R b
DFEFHESR, BB 2EFHOER, CHERVDI AN —KTD.

TDX 7 T—8 OUET, =T 44— ay (B—fk) EFHIND (RNF—r=yF LTINS Z &
$ %), Prolog Ti&, YR Ne& OBMEREEITHT D (BROWY HL, BEDERRE )X, &
DA=T 4 r—a N EVITHZ BN TESD. Lied> T, Lisp @ CAR, CDR, CONS 72& DBIBITMEE
B, 2, kX diEsEThE L.

car([X1Y], X).
cdr([XIY], Y).
cons(X, Y, [XIY]).

10



| ?-car([tea,sugar,lemon], A).

A = tea

yes

| ?-cdr([tea,sugar,lemon], A).

A = [sugar,lemon]

yes

| ?-cons(ice, [tea,sugar,lemon], A).
A = [ice,tea,sugar,lemon]

yes

2DODYAN XL YEEFE LY AN Z%2KD 5BFE append (X ,V,2) IFRDEIITEBETE 5.
append([], Z, 7).
append([W[X], Y, [W|Z]) :- append(X, Y, Z).

ZDFur T hE, YANOHRIZHERTES.

| ?-append([coffee,sugar], [tea,sugar,lemon], A).
A = [coffee,sugar,tea,sugar,lemon]
yes

| ?-append(A, B, [tea,sugar,lemon]).

A = [,
B = [tea,sugar,lemon];
A = [teal,
B = [sugar,lemon];
A = [tea,sugar],
B = [lemon];
A = [tea,sugar,lemon],
B = [1;
no
B REE

15 VAMD2BADHERL 3FBHDEREHLIZY A N 2RO HIRFE ex23 ZEHEH L.

15 A7 35 L4

Prolog d7 v/ Z AL LT, fHEAREXDOEMNEITI T 0l T 2ERNT 5.
Time flies like an arrow.

VD IUE, STEMITIXRD 3 DDA FIRETH 5.

(1) “Time” Z4, “fies” Z &7, “like an arrow” ZRTEFA & LR TRFHIROX ITRES] (L
BROZEL).
(2) “Time” 2R, “Hies” 247, “like” ZBIF & LR TRABIIRZMFTe] .

11



(3) “Time” ZBjF (MAX), “fies” Z4F (BHYFE), “like an arrow” ZRTEFME LTZR [RD X 5
WA Y X .

IS D 3 DDMNTRER % 717 % SUEHANT Prolog TUTFD X 51THFHIT 5.

3C (3¢ (NP,VP), SO, S) :-

4 &A) (NP, SO, S1), BhEEA (VP, S1, S).
3L (X (VP), SO, S) :-

BEFA) (VP, S0, S).
LA (4FA (), S0, S) -

43 (N, SO, S).
£ FA) (4FA] (A,N), SO, S) :-

&R (A, SO, S1), 47 (N, s1, S).
4 FA) (4FA (D,N), S0, S) -

wta (D, SO0, s1), 4 (N, si, S).
BEA (FEEFEA V), S0, S) -

BE (v, S0, S).
BFA) (FEFA (V,NP), SO, S) :-

®F (v, so, s1), &FA) (np, S1, S).
BFEA) (FEA (V,PP), SO, S) :-

®F (v, so, s1), HiEMA (PP, S1, S).
BhEAA) (BhEAA) (V,NP,PP), SO, S) :-

g5 (v, so, s1), &#A (WP, S1, S2), RIEFA (PP, S2, S).
RiE A (ATE#4A) (P,NP), SO, S) :-

BiES (P, so, s1), &M (WP, S1, S).

WRFEE R
3 (3¢ (NP,VP), SO, S) :-
44 (NP, S0, s1), BhEEA (vp, S1, S).

=

X, SUEHA]
X — At BiEs
IZHET 5.

FEIKROLIITHFETS.

45 (47 (time), [timelS], S).
45 (47 (flies), [flieslS], S).
447 (447 (arrow), [arrowl|S]l, S).
BE (B3 (time), [timelS], S).
B3 (83 (flies), [flies|S], S).
B3 (813 (1ike), [1likelSI, S).

TR U (time), [timelS], S).
R (BB (1ike), [likelS], S).
5 (&3 (an), [anlS], S).

EFRRIROL 51225 (RRTVEICEFLTHS).

12



| ?-3C (T, [time,flies,like,an,arrow], []).
T = X (4#A) (45 (time)),
BhEAA) (B (flies),
RTEF A (RTEF (like),
£ 74 (EF (an) , £ (arrow))

16

)));
T = X (&FA) (BAF (time), 47 (flies)),
BEA (BhE (Like) , 43H GEF (an), 45 (arrow)))
);
T = X (Eh#FA) (EE (time),
£FAA) (4F (flies)),
ATE A (RTER (like),
£ 74 (GEF (an) , 4 (arrow))
)
no
SE Xk

. BRI 2, TPROLOG AM — MikiEME o), Y7 v =7 9477V 1, /= Rtk

(Prolog IZ DWW T DR E LA E)

AR %, T % :-Prologl , HHILHEAMT Y —X 12, II7HR

(CELWHIEZ @ L T Prolog # BARIZHF 5 AMH)

. BRI 2, TProlog Y 7 by = TEEE], BV Ea—FY AT X, BEEE

(Prolog D AFINLEERT v T T IV T ET, WANWARIN vy 72V EIFTHD)

. BJIFIE AREZ #F, [Prolog 7 v 7 F 7 AM ), KE ZBRK#EE 6, 4—2utt

(Prolog AP, 7025 v/ #ik, #HE%ELOBFEREICOVTELEDTHS)

L ATNRAX E, WP, ILEET E0R, TFREIC X 2 MEOME — Prolog AMI, HHLEY

V—X'38, BEAE
(Prolog DAIHE = U Vv A X DEEE)

L RE—=Y T ENE, HEFIR R, TProlog D], HILHIR

(Prolog D7 w73 IV 7T 7=y 7 DEENEFE)

. BEFE #, [Prolog T#5 Al Fik — H#imL A7 AL HRSFHEAHE ], BEFHR

(FuBryavsy AT A, HREFA VI —T oA ZAREITOVWT, EBICV AT A 2T vl T A
JRARZEDTHRALTND)

RN, TRRFAET v 7T IV 7], SEE Y7 by =TRES, SEEE

(LISP & Prolog IZ DWW T D#EEE)

13



Prolog & MEHEE

1

M 2

3

i 4
& 5

6

7

8

& 9

[ 10

i 11

ARXFTHEDLRNIEELTH L0 5, Taro TREBZE T Z LT TE RV, BAERLLOZHELR
TIRIIRRFEZHERTOILERDS.

“father (hyogo, yoko).” &\ IBERZMITMZDDILEENTD B. hyogo DFHED yoko &,
naoyuki DRHD yoko LIZBIARDENS, BIDOFLEFTRIMHLERHD. Licro-T, k& zxid
hyogo DFHED yoko % FF yoko2 TERTZ LITL T, “father (hyogo, yoko2).” &\ S HEEL
Tz 5Z &iTis.

HIFMZDZ LB TED. Prolog vV A7 AXEBERLELOETWRVWND, EAREETHMT
MzBZEeNnTES,
?-mother (M, hyogo), father(G, M).
naoyuki DRBDFHAEFZNR TS, BB EMNITIE, naoyuki DILBMMHKEZRTNDEEXTE

WA, ZXIT naoyuki HEHEEINTLE O AR ERD. REMKEZSNDITE, XL YERER
52 L E2ERT DMAAMEE X /==Y ZFHL T

?-father(F, naoyuki), father(F, C), C/==naoyuki.
EFHUT L.
%3 father(F, naoyuki) D& X F=saburo MR® H i, KIZ father(saburo, C) DEHDE
Z C=naoyuki B35 LI, 2EDFHDE % & L T F=sabruo, C=naoyuki BNERIND. T—H%n
tIarnrr 2 ANB L, father(saburo, C) DRMDEX C=shinji BHE LI, 2HEDEZ L LT
F=sabruo, C=shinji BNFRIND. 2—FRILIcEIarnr 2 AND &, father(saburo, C)
DRDBEZZERDE D ETHH, FELRVOTHREY L, father(F, naoyuki) DRDE X %K
WEIETBE. INBFEELRVWO TERIESBEN KL no RERIND.
e &z,
grandmother(GM, C) :- parent(P, C), mother(GM, P).

bbAA, HUDIL<ORIERFE TS L.

Tz & 20,
child(C, P) :- parent(P, C).

ez,
grandchild(C, G) :- parent(G, P), parent(P, C).

e &z,
sibling(X, Y) :- father(F, X), father(F, Y), X /== Y.

[(XNBETHD| #BRTHBREnale(X) NI TREEINTWIUE, ZNEH-T, Lz

brother(X, Y) :- sibling(X, Y), male(X).

LTED.

12 =&z,

son(S, P) :- child(S, P), male(S).

14



Bl 13 7z&xid,
uncle(U, C) :- parent(P, C), brother(P, U).
14 &z, ROF w7 T A
descendant(D, P) :- child(D, P).
descendant(D, P) :- child(C, P), descendant(D, C).
TH XV, XvfEic
descendant(D, P) :- ancestor(P, D).
R LTXS.
Bl15 7z&xid,

ex23([A,B,CID], [A,C,BID]).



