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father(taro, jiro).
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male(taro).
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father (naoyuki, hyogo).
father (saburo, naoyuki).
father(saburo, shinji).
father(yoshihisa, hisako).
mother (hisako, hyogo).
mother (yoko, naoyuki).
mother (yoko, shinji).
mother (nobuko, hisako).
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| 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
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| ?-father (naoyuki, hyogo) .
yes
| ?-father (saburo, hyogo) .

no
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| 7-father(F, hyogo) .
F = naoyuki

yes

| ?-father(F, saburo).

no
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| 7-father (naoyuki, C).
C = hyogo

yes
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| ?-father(saburo, C).

C = naoyukiD
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| ?-father(saburo, C).
C = naoyuki;
C = shinji[]
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| ?-father(saburo, C).
C
C

no

naoyuki;

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

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

F = naoyuki
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| ?7-father(G, F), father(F, hyogo).
G = saburo,

F = naoyuki

Prolog OO0 OODOO0OODOODODOOODOCOOODODOOODOOOOODODOOD “?-father(F,
hyogo), father(G, F).” 00000000 father(F, hyogo) DO0O0O0O00O0O0OOQO F=naoyuki O
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OO0 “?-father(G, F), father(F, hyogo).” D0 ODODODOODODOOOODOODO father(G, F)
000000 G=naoyuki, F=hyogo OO OOOOOOO father(F, hyogo)O DO O OO father (hyogo,
hyogo) 00000 DDOOO0OOO0ODUOODOOOOOOODOOProlog 00O (DOOOOOODO
000000000 0Obacktracking) 0000000000000 00O0O0O0OOO father(G, FYOOOO
O0000D0DODOG=saburo, F=naoyuki 0O OO0OOO father(F, hyogo)OO OO O father (naoyuki,
hyogo) DO OOOODOOODOOOOOOODODODODODO G=saburo, F=naoyuki 0OOO

gooo

04 hyogoUOOOO0OODOOOOODOOOODOOUOODOOO
05 “?-father(F, naoyuki), father(F, C).” 0000000000 OODOOOOODOOO
06 00 “?-father(F, naoyuki), father(F, C).”00000OOOOCOODOO
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0000)000o00ooooooo
O000DOPO COOOUODOODODOODOOO parent0 000 parent(P, C)OOOOODOODO
0000 fatherOmother 000 0000000000000 OO0DOODOODOOODOODOODOODOOODO
father(P, C) OO parent(P, OO ODOOODOODO Prolog ODOODOODOODOODOOODOO
parent(P, C) :- father(P, C).
oooo«.-"0000000b00DO00bObDOoD «.->000b00Db00bO0DO0O0oDODOooOOooDOOon P o:-
Q.0000QUDO0O POOODOODOODOOOmother(P, C) 000 parent(P, C)OOODOO
parent(P, C) :- mother(P, C).
O000D0O0DO0O0D0O0ODO0O0O0O0OD0 parent0 000 200000000000
o0o0o00ooooooooCoooboDbOoOooOoOoOOODb000000000O00O0O00d grandfather
000000000000 fatherOmother 100000000000 DOODOOOODOODOODOODODO
O0000DO0O000DO000O0D000 grandfather OO O0OD0 200000000000
grandfather (GF, C) :- father(F, C), father(GF, F).
grandfather(GF, C) :- mother(M, C), father(GF, M).
OO0O0O0O0Oparent O father 00000000 1000000D0CO0O0ODO
grandfather (GF, C) :- parent(P, C), father(GF, P).
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011 OXO0YOOOOOOOOODOOO pbrother(X, YY)YOOOODDO
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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—z0O0D0O0O)

gboboobobooooboooooobooooooobn

| ?-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
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| ?-parent (P, hisako).

P = yoshihisa;

P = nobuko;

no

| ?-grandfather(GF, hyogo).

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

female (nobuko) .

gooo
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13 OOoon

PrologO O LispO0 0000000 ODODODOOOOOOODOOOODOODOODOOOOOOOO
oooooooooo
ancestor(A, C) :- parent(A, C).
ancestor(A, C) :- parent(P, C), ancestor(A, P).
100000000000 0000000D02000000000000D0D0000DODO0O0OOOOd
hyogo 0000000000 OOOOOOO

7-ancestor (A, hyogo).
= naoyuki;

= hisako;

I

A

A

A = saburo;
A = yoko;

A = yoshihisa;
A = nobuko;

no
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014 0OD0O POOODOOODOODOOOO descendant(D, PYO0OODOODO
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menu( [tea,sugar,lemon]).
menu( [coffee,sugar]).
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| ?-menu(A).

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

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

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

no

A OO [tea,sugar,lemon] 0 [coffee,sugar] OO OO0OO0D0O0OO0D0OMAIODODOOODOOODOOODO
O0000O0DbO0O00OO0DbObOOT(A,B,ClO0DO 30000 [tea,sugar,lemon] OOOOODOOO
1 0000000000000 000O0O0OOO00000DDoDoOOoO000Ooooon

| ?-menu([AIB]).

A = tea,

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

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

B = sugar,

C = [lemon];
A = coffee,
B = sugar,

c =[]

yes

[AlB]0 AD0OOO0OO0OODODODODOOOOBO0O0O0OOOOOOOOOOIABICIO0O0OOOAODODO
gdodbooosd2000000cOo0Oo0oboooobooOon
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O00)OProlog0 00000000 OU0OOOOUODOOO (DOUDODOOODUODDOOOOOO)OOO
0000000000000 oobobo0oooboDOLispd cCAROCDROCONS OO OO DOOOO
gdobooodoooboooobooood

car ([XIY], X).

cdr([X1Y], V).

cons(X, Y, [XIY]).
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| ?-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

200000 X0OYUOUOOUODOOO Z0OOOOOO append(X Y, 2> 0000000 0OODOODO
append([1, Z, Z).
append([W|X], Y, [W|Z]) :- append(X, Y, Z).
goooooooobooooooboooooo

| 7-append([coffee,sugar], [tea,sugar,lemon], A).
A = [coffee,sugar,tea,sugar,lemon]
yes

| 7-append(A, B, [tea,sugar,lemon]).

= [1,

= [tea,sugar,lemon];

= [teal,

= [sugar,lemon] ;

[tea,sugar],

= [lemon];

= [tea,sugar,lemon],

= [1;

W = W = W = W =
I

[=]
o}
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Prolog0 00000000 O0ODODOO0OODOOOODOOOOODOOOODOO
Time flies like an arrow.
g0o00obOO0b0O0bO0obOo3sgbooooobooog
(1) “Time” 0000 “flies” 0000 “like an arrow” 00 000000000000 D0OOOO0ODOO(O

oooooo)o
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(2) “Time’ 00000 “flies” 0000 “ike’ 000000000000000000
(3) “Time” 000 (0 00)0“fies” D00 (00 0)0 “like an arrow” 00 0000000000000
0Ooooooooo

O00030000000000000000 Prologh0O0O0O0DOOOODO

O (O (NP,VP), SO, S) :-

OoOo e, so, s1), OOO (VP, S1, S).
O (O (VP), S0, S) :-

oo (vp, SO, S).
OO0 (@OoOd (W, S0, S) :-

OO0 (N, SO, S).
OO0 (OO0 (A,N), SO, 8) :-

OO0 (4, so, S1), OO (N, S1, 8).
000 (OO0 (D,N), SO, S) :-

OO (p, so, s1), OO (N, s1, S).
00O (@og (v, so, 8) :-

00 (v, S0, S).
000 (o0 (V,NP), SO, S) :-

OO (v, so, s1), OO0 (NP, S1, S).
000 (000 (V,PP), SO, S) :-

0O (v, so, s1), O0OOO (PP, S1, S).
OO0 (0oO (V,NP,PP), SO, S) :-

00 (v, so, s1), OO0 p, s1, s2), 0000 (PP, S2, S).
0000 (OO0 (P,NP), SO, S) :-

ooo (e, S0, S1), ODOO (WP, S1, S).

oood
o (o p,vP), SO, S) :-
ooo e, so, s1), O0O0O (vp, s1, 9.
ooooog
U —- 000 booo
gooood
obooooooooogon

00 (00 (time), [timelSI, S).
00 (OO (flies), [fliesl|S], S).
00 (00 (arrow), [arrowl|S], S).
00 (00 (time), [timelS], S).
00 (00O (flies), [fliesl|S], S).
00 (00 (like), [likelS], S).
o000 (000 (time), [timelS], S).
oo00 (OO0 (like), [likelS], S).
00 (OO0 (an), [anlS], S).

000000000000 (CooDo0ooooooooo)o
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| -0 (T, [time,flies,like,an,arrow], []).
T =0 (@O0 OO0 (time)),

000 (00O (flies),

0000 (000 (like),
000 (00 (an), OO (arrow))

)));
O @O0 @O0 (time), OO (flies)),

000 (00 (Qike), 00O (OO (an), OO (arrow)))

—
]

);
O@O0O OO0 (time),
000 (00 (flies)),
0000 (@O0 (like),
000 (00 (an), OO (arrow))

-
]

)

no
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3. 0000 ODOPrologO00O0DOOO0OO0DOOOOOOODODOODOODOODDODOO
(Prolog D0 0O00DOOO0OOOOOOO0OOOOODODOOOOODOOOODOOOOODO)

4. 0000 ODO0OO OOProlog0O0OOOOOOOCOOKEOOOD 60C0O0OO
(Prolog 000000000000 O00OODOOODOOOOOOOOOOOOO)

5 00000 ODUO0O0UO0 OODOOOU0 DODODOOOODDOODOO0OO0 —PrologODOODOOOOO
ooo0Og8goono
(Prolog000D00O0O0OO0DOOOOO)

6. 000000 DO0OO0ODOOOO OOPrologODOOOOOODO
(Prolog 000000000 OOOOOOOOOODO)

7.000 OOProlog 00 AIOOD —O00O0OOO0OODOOOODOODDOOO
(0000000000000 0O0O00U00O00ODO0O0UODO0O0DOO0O0OUOOOOOoOOOd
000ooooooooon)

. U0 Onoobouobooboooobobooboo oooboooo sobobao
(LISP O Prolog0O0O0ODOOODO)
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PrologO OO 0O OO

O

1

N

goboboobobobobiodbdlTaro 0 00goooooobooobOobOO0ObOo0Do
booobOoboooobooooon

“father(hyogo, yoko).” OO ODODOOODOOOOOOOOCOOODOCOhyogoDOOOO yokoOO
naoyuki 0000 yoko OO OOOOOOOOOOOOOOOODOOODOOODOOODODODODOO
hyogo 0000 yokoO OO yoko2 DO O OO OOONO “father (hyogo, yoko2).” 0O OO OOO
000ooooooo

ooobo0oooobodgbdProlog 00000 ODOODODOOOOOOODODOOOODOO
oooooobooog

?-mother (M, hyogo), father(G, M).

naoyuki 000000000000 000000O0Onaoyuki 000000000 O00O0O00OO
O00000O0Onaoyuki 0000000000000 DODOOOOOOOODODOOXDYOOO
Oo00o0ooDoo0o0oDpoodO0 X/==yYOooooo

?-father(F, naoyuki), father(F, C), C/==naoyuki.
ooooooo
00 father(F, naoyuki) 000 F=saburo 0O OO O0O0O0O father(saburo, C) 0O OO0
O C=naoyuki 00000000000 OO0ODOQO F=sabruo, C=naoyuki 00000000 OOO
O000O0DO0O0O0Q0DOOCfather(saburo, C) OO O0ODO C=shinji 0OODOO0ODOOODOOOO
F=sabruo, C=shinji 00000000000 OCOOO0DOCOOOODOQOOOfather(saburo, C)
000D0000000000000D00000000000 father(F, naoyuki) 0000000
000000000000 000000000000D0 no 00000 OAd
ooooo
grandmother(GM, C) :- parent(P, C), mother(GM, P).

gbooobOoobooooobobooooooboo

8 [DOOoOO

child(C, P) :- parent(P, C).
9 QJOoOooo

grandchild(C, G) :- parent(G, P), parent(P, C).
10 ODOoOoOd

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

11 0X0OOO0OOoooboobOOmaleX)ODOOODOOOOOOOOOOOoDOooooDOoOoD

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

ugooano

12 OO0O0O00

son(S, P) :- child(S, P), male(S).
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013 00000

uncle(U, C) :- parent(P, C), brother(P, U).

014 0O000OO0OoOoOooood
descendant(D, P) :- child(D, P).
descendant (D, P) :- child(C, P), descendant(D, C).
Ooooooooooo
descendant (D, P) :- ancestor(P, D).

gbooooon

015 00000
ex23([A,B,C|D], [A,C,BID]).
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