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g bOobbhoobuoggobbbooboobbougooboon
gbobooooogn

gboboododgd 0obuodd b odibiobdb11tg45000
gob Mmog7go 12000

0oooo

2000/10/06, 10/13, 10/20, 11/10, 11/17, 12/1, 12/8, 12/22,
2001/1/12,1/19,1/26 0 110000
10/27,11/24,12/150 0000000



Jdoooootdob 1—0o0bgod

b —0Ouobooggn

chain(X,Y) :- eats(X,Y)
chain(X,Y) :- chain(X,Z) & chain(Z,Y)

e cats(X)Y): XU YOOOOODO.

e chain(X,Y): XOOOOO YOOOOOO.

b obbo bobodd
e 1IDDODDODODDODODOOO (alpha-numeric) J OO

e U =00 +00
O : eats(X,Y), eats(X,fish), eats(pelican, bear)

e U =00 000 OO
(0000000 00oooooooog)
obobooooooooooobooonD - XY,Z
OO000D00bO0o0oOoboOoggn - fish, pelican

e 1JUDODO (ground atom) =000000000000

O : eats(pelican, bear)



OO0 0O0D0OO0OO0D0OO0O EATS

FOOD

EATER

bug
fish
fish
fish

pelican

fish
fish
bear
pelican

fox

e 1JIDODODODDODOO (relation) 00 0000000 OOOOO (OO
00000 extension) D00, 00 EDB (Extensional DataBase) 0O O

gdgn

EDBUOOU0OO0ODOODOOOOOO

e [I[ eats U

eats(X,Y)O O iff (X,Y)O 00 EATSOO0O0O

eats(bug,fish)
eats(fish,fish)

eats

fish,bear)

eats(fish,pelican)

eats(pelican,fox)

e EDBUUOIUOUOOOODDODOD EDBOOOODO

e EDBUOUOO, 0000 EDBUOOUOOODOOODOODOODO

e EDBUOUODUOUODODOOOO EDBOOOODDOO



gob 00 =00

e JUOOUODO

gbg ougoobbbodoodon

gbooogbogogbogooboog.

gboooogbooboobbon

000000000000 000000000o0oo0oO0, o000 (in-
tensional) 0 D 000 000000 OO IDB(Intensional DataBase) O
good

ooooboooboob IDBOOODOD EDBOOODDOOO

gogubbbgoobguooood
chain(X,Y) :- eats(X,Y)

chain(X,Y) :- chain(X,Z) & chain(Z,Y)

oooobooooboooobooboobo,bboobooog, EDB
gbooggogg.

IDBOOOO /IDBOO

e [DBOUODDDODOOODODO IDBOODOODODOO
O : chain(bug,fish), chain(bug,bear)

e JJ000DDODOUDUDOUDDDOUDUDUDDDDOD (ground in-
stance) 0 00O
chain(bug,fish) :- eats(bug,fish)
chain(bug,bear) :- chain(bug,fish) & chain(fish,bear)

e JUUDODOOOOOLDODIDBOOOOOUODLO IDBUOOOODO



IDB 00000 (Naive Evaluation)
e 0:EDBLODO E

e IO:IDBODO I

1.0040d
IDBOO Iy:=¢,i:=0
Oo00000000DO0oooooooooo.
2.000000
OobO0bOD PULOODODODOODOOOOO.
Oooooooooogoobobo Fun0bOOOO,
OO0 IIbBOOOODOOOODOO,IDBOO I, 00000.
1:=1+1
3.000IDBOOOOOOOOoOOOOOOO0ObOOoOoDooooDO.

U
eats(bug,fish) chain(X,Y) :- eats(X,Y)
eats(fish,fish) chain(X,Y) :- chain(X,Z) & chain(Z,Y)
eats(fish,bear)
eats(fish,pelican)

(

eats(pelican,fox)

o [y=2¢

I, = {chain(bug,fish), chain(fish,fish), chain(fish,bear),

chain(fish,pelican), chain(pelican,fox)}

I, = IU {chain(bug,bear), chain(bug,pelican), chain(fish,fox)}

I3 = LU {chain(bug,fox)}

gobouogboboog. ggooooon



Naive Evaluation 0 OO

e Acl,, & (i>1)000 ADDDODDOOOOOOOOO0O
A B&... &B,
Biel,=l, 000 B;000000000000.

e 0000000000000 N0NDONDND &l ,0 ALODO.

Seminaive Evaluation

1.000
ooooooooooooooooooon.
FOOOOOOOOOOOIDBOOOOOOOO LOALOOO.
2000000
() 0000000 IDBOOOOO AL O0O0OOO,00000000O
EULO00000000 A= B&...&B, 00000000 IDBOO
000000 Jiy,.
(b) ALy := Jin &L, iy = LU AL,
3.000IDBO00O0OO0OOOOOOOO (AL =¢) 00000000
ogooo.

1. I = AI; = {chain(bug,fish), chain(fish,fish), chain(fish,bear), chain(fish,pelican),
chain(pelican,fox)}
2. J, = U {chain(bug,bear), chain(bug,pelican), chain(fish,fox)}
AT, = {chain(bug,bear), chain(bug,pelican), chain(fish,fox)}
3. J3 = { chain(fish,fox), chain(bug,fox)}
ATy = {chain(bug,fox)}
chain(fish, fox) :- chain(fish, fish) & chain(fish, fox) 00O .




gbooooobbbbbobouoboboogo
MOOODOOO(EDBOOODOO IDBOOOO)OOO.
mMoooOoOoooooboo,00boobo pOODbDOOOOODOOD.

e POODOOODOOODODOOODO UA:-B&...&B, 00D0OO0O
Ooo0o0ooOoboo0o0obo MmOoooD,000 A0 MODO.

U
eats(bug,fish) chain(X,Y) :- eats(X,Y)
eats(fish,fish) chain(X,Y) :- chain(X,Z) & chain(Z,Y)
eats(fish,bear)
eats(fish,pelican)

eats(pelican,fox)

gbogooooobbon

e UOUOEDBDO IDBOODOODOOO: J0OUODLOOODLDODLOO.

e OO OODO:
{ eats(bug,fish), eats(fish,fish), eats(fish,bear), eats(fish,pelican), eats(pelican,fox),
chain(bug,fish), chain(fish,fish), chain(fish,bear), chain(fish,pelican), chain(pelican,fox),
chain(bug,bear), chain(bug,pelican), chain(fish,fox), chain(bug,fox)}

e U DOOOLODOOODLDODDLDObOOODLDLDObOUOO

o0 0Ooooobob pPOOOOO0OOODOOOODOODO,POOOO
00000 (000000000 oooooooo.

A:- Bi& ... &B,
e IIOODODOODOODO M, DODODO O NM;.

e 000 B0 NM;00000,B;eM, M;DOODODDODDDOODOO,
AcM,. M\; 000000 AenM,.



goobodbbobodoobbbon

e /=00000000,P=0000000

e /0000010000000000
Tp(I)={A| A= B&...&B,0 POOOOOOOOOO,
Oi=1,...,n0000 B, €I}

e naive evaluation  Tp OO OO OO
Tp10 =10
Tpt(n+1)=Tp(Tptn) nODO0OO0O0O
Tptw=U{Tptn |nO0DO00O0O }

U

p

eats(bug,fish) chain(X,Y) :- eats(X,Y)

eats(fish,fish) chain(X,Y) :- chain(X,Z) & chain(Z,Y)
eats(fish,bear)
eats(fish,pelican)

eats(pelican,fox)
Ip10=¢
Tp1l = {eats(bug,fish), eats(fish,fish), eats(fish,bear), eats(fish,pelican), eats(pelican,fox)}
Tp12 = {chain(bug,fish), chain(fish,fish), chain(fish,bear), chain(fish,pelican), chain(pelican,fox)}
Tp13 = Tp12 U { chain(bug,bear), chain(bug,pelican), chain(fish,fox) }
Tpt4 = Tp13 U {chain(bug,fox)}

HEN

e /000000000 & Tp(I)CI

e 1000000000 =n{I|Tp(I)C I}



OO0 O0O0D0O0O0O0O0Oobon =Tptw

0
I | To(D) € T} = (I | To(D) = 1}

e C-.0O0DDO.
S:={I|Tp(I)C I} 000 Tp(NS)=nS OO0
NS e{I|Tp(I)=1}000,NnS 2>n{I|Tp(I) =1}

e JcSUOUOODONSCI
Tp(NS) C Tp(I) C I
Tp(NS) C NS

e Tp(Tp(NS)) C Trp(NS)
Tp(NS) € S
Tp(NS) D NS

N{I | Tp(I) = I} = Tptw

«I0 To()=I0000000
6 CTp()0000 Tp 000
Tl =Tp(¢) CTp(I) =1
Tpt2 =Tp(Tptl) CTe(I) =1

Tptw C I
Tptw C NI | Tp(I) = I}

o Tp(Tptw) CTp(U{Tptn|n>0}) CU{Tptn|n >0} =Tptw

000 A€ Tp(Tptw) 0000, A~ Bi&...&B, 0000, B; € Tptw.
00 mOO0000 B; € Tptm. A€ Tpt(m+1) C Tptw.



000 Tp([)=10000 10 Tp0000000.

OO0 Tetwd TpOODOO.

0O Tp(TpTu)) g TpTw oo
Tp(Tptw) D Tptw 0O0DOD0OD0DODO.

goooo

e {I|Tp(I)=1}=Tptw D OO TptwD T, 000000000,
0ooooooo.
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OO0 0000same generation D 000000000 0OO0OOO0O0OOO
gpogooood.

sg(X,Y) :- flat(X,Y)

sg(X,Y) :- up(X,Z) & sg(Z,U) & down(U,Y)

up(1,2) up(2,3) flat(2,5) flat(3,4) down(4,5) down(5,6)

g ooubogobobdobbbbdoudguoobbbbboooobboon
goo.

path(X,Y) :- arc(X,Y)

path(X,Y) :- arc(X,Z) & path(Z,Y)

arc(a,b) arc(b,a) arc(a,c) arc(c,d) arc(d,c)

00 0bDododuodobooooooodooouooooooooooon.
eq(X,Y) :- eq(X,Z) & eq(Z,Y)

cq(X,Y) = eq(Y,X)

eq(a,b) eq(c,b)

Ud oooooboboobbtbouboboobbood.
buys(X,Y) :- likes(X,Y)

buys(X,Y) :- trendy(X) & buys(Z,Y)

trendy(a) trendy(c) likes(b,item1)

OO0 0OD000O0O0000O0D,trendy O likessOODOO EDBOOODOOO
guobudgggboboobooouaooboobbg.

e buys(X,Y) :- likes(X,Y)
buys(X,Y) :- trendy(X) & buys(Z,Y)

e buys(X)Y) :- likes(X,Y)
buys(X,Y) :- trendy(X) & likes(Z,Y)
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