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BElLT—42

EEEILT —4: BEINTOWVEVWEDT—4
BIRHIICER - BIRT—43, BFT—43 TXAMRE

BEET—42: BEIN:-T—4
FEE (Deep Learning) ®OHEMES ITEH> T, EEEIET—4
MoER - RT—2, XMLT—437%4E

mgig‘m‘% %E /)Il.’?i'
— ZLDEEILT—4

&

FEb T —2EOME (R OEEM4
e R

-

B0 5307 (BREARTEEAL XAl
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MBORBREBEBETOII L

. literal

R— i /|55 '

p(A1, .., Ai) :- q1(B1,...Bk), ..., gn(C1,..., Cm)

I
head body

literal1 HvD literal2 /D ... H D literaln 725 head

JL—IL

head :- literal1, literal2, ..., literaln

=3 (body A LU VER)
head
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MBORBREBEBETOII L

=S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

JL—IL

parent (A, B) :- father (A, B)
parent (A, B) :

) :- mother (A, B)
BREERT
? parent (YT, 2574)
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MBORREMERTOT I L
E S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

JL—IL

parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)

BB &EET
? parent (Y I, 254)
!
father (H-H'T, 257) mother (¥ I, 257%)
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MBORBREBERIOOISL
E4-S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (2/8, KF) mother (¥, 35%)

IL—IL
parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)
BRIEET
? parent (Y I, 254)
l
father (VY I, 257) mother (YT, 25%)
l l
X O
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MBORBREBEBETOII L

=S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

IL—IL
parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)
BRIEET
? parent (Y I, 254)
Yes
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MBORREMERTOT I L
E S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

JL—IL

parent (A, B) :- father (A, B)
A, B

parent (A, B) :- mother (A, B)

BREERT(EH=zETES)
? parent (&, B)
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MBORREMERTOT I L
E S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

JL—IL

parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)

BRI EELT
? parent (KT, B)
l
father (;i 3, B) mother (X, B)

11
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MBORREMERTOT I L
EXE

father GR¥E, B x) father (R, BUA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

JL—IL
parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)
BREET
? parent (&, B)
l
father (&R, B) mother (&, B)
l l
father CRTE, Y4 I) X

father (R, HY7)

father (B, 7754 -
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MBORBREBEBETOII L

=S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

JL—IL

parent (A, B) :- father (A, B)
parent (A, B) :

) :- mother (A, B)
BRIEET

? parent (&, B)
B = YL, hut, ThA
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MBORBREBERIOOISL

=S

father GRTE, Y xI) father (R, AVA) father (EF, THA)
father (B&f&, I®8F)  mother (WHT, 257%)

IL—IL
parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)
Sy el
BB EET

? parent (&, B)
B = YL, hut, ThA

14
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EE 1
— #{H
1. F4ERIOR—T (Colab~ADYL7EHBYET )Mo IT7MILEF HoO—K

Google Colaboratory (LLF, Colab) D R— 7z K.

2. T/=rIVOZHFRIERITS.

cO & Untitled38.ipynb
< C @& colab.research.google.com 771 RE XK
- _ +3—=bF + 7FXb
¢ Colaboratory N& > 2% =
‘774» FE BT BA SVICL Y—IL ~ALT o
o O |
|E = I/—b?‘\yﬁ%‘:%ﬁ*ﬁfﬁﬁﬁl K+ TEXb DA »
J—RTy o EREL $%/Ctri+0 {x}
Q { . .
/=Ky oxE7vy7O—R —
T lab Nk > ov
x}
| ‘< Colab & £ < & & LU D1 O
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THEERE AR

MBORBREBEBETOII L

JEE 1

— J—rIvODEE
1. F7AINVE=T7yoa—F
774 wRE Rx BA 7546 V- ~LT 7740l W% RN BA TVIAL VY- AT
= + d—K + FFZK = S5 Mx *T3I-F +
2| 1B o G B °
+ P
{x} » ) » [ sample_data 17'}“}7
O Or
[ ]
IEI 191)99 |C|
770 ®E TR BA FYIAL Y=L ANLT ‘
= 7740 Ox *FI7F
. B BN ——
o o J74 )L (ape.zip) &R
+ I8
) » @@ sample_data
A
16
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MBORIREFERBOOISL
EE 1
— J—FIT VDR
2. HEfTlape.zipDfE &R
BRI 1% &I Shift+Enter

@ lunzip ape.zip|

770 ®E TR BA FVIAL VI ANLVT INTOEFEZRF
—_—— = /=
——D1I)yIT + =K + FF2k
9y THRT = ot o x
G B ©
Q [ ¢ « 7 [11 lunzip ape.zip
{x} o - Archive: ape.zip
» [ sample_data inflating: ape.js
B animals.pl inflating: isono.pl
Or . inflating: list.pl
B apejs inflating: isono?2.pl
- B apezip inflating: animals.pl
B isono.pl
B isono2.pl °
B listpl

17
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MBORBREBEBETOII L

EE
— J—FIT VDR
3. XApeDEIT

© 'node ape.jg » @ Mnode ape.js

3 a
|-
-:-157')“/71,"(,
4. XApeDaAvYUKA A XApeDIAY % AT
(F74 JLisono.plDERAH)

B & &M Enter] _
@ »node ape.js 8 @ »node ape.js

|- consult(isono)?

»

FITORTIE consult

ZE9Y)v -

18
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MBORBREBEBETOII L

EE T
— J—FIT VDR
5. XApe®DavrKA N

(BERDETT)
@ »node ape.js
@ Mnode ape.js

|- consult(isono)?
|- consult(isono)? consult
consult » I- mother(X,tarao)?
I- mother(X,tarao)? X = sazae
X = sazae Yes;
Yes No.

- 1|

[ 1Z ANT HERIEMHZERT.
[JZANTHERT.

19
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DO RIFE

JEE 1

— J—rITVO DRk

6. T7AMIVERKIRET 5.

RIBRDOOSS LA

770 w®&E TR BA FVIAL VY- ANILT

= 774
Q Gz B

+ B
» @@ sample_data

B animals.pl

B arejs

B apezip

B isono2.pl |

B listpl

IRTDEEER

DX + d—K + 7FX b

LN

0‘;9 [1] 'unzip ape.zip

Archive: ape.zip

inflating:
inflating:
inflating:
inflating:
inflating:

ape.js
isono.pl
list.pl
isono2.pl
animals.pl

FITILD)uY

E T%IEAANGED T, EESMIT=YELIEYL TSN,

isono.pl X

1 person(mokuzu).
2 person(mozuku).

3 person(ikari).
4 person(hesaki).

5 person(namihei).

6 person(katsuo).
7 person(tarao).
8 person(masuo).
9 person(fune).

10 person(wakame).

11 person(sazae).
12

13 male(mokuzu).
14 male(ikari).

15 male(namihei).
16 male(katsuo).
17 male(tarao).
18 male(masuo).
19

20 female(hesaki).

21 female(mozuku).

22 female(fune).

23 female(wakame).

24 female(sazae).




B FR Tokyo University of Science

MBORBREBEBETOII L

EE
— J—FIT VDR
7. isono.pllZlparent]ZMMA TH LS.

@ »node ape.js

W THIVLLIVE \JULULy LUI UV /.

36 mother(fune, sazae). ee |- consult(isono)?

37 mother(fune, katsuo). Iconsultt y 12
38 mother(fune, wakame). » )Z zaffr?e( , sazae)’
2 Yes;
40|parent(X,Y) :- father(X,Y). X = namihei
41 |parent(X,Y) :- mother(X,Y). Yes:

No.

{0

21
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IRtAGRIE QTSI

b =2 Sxrp
= = FlEK
father (X, ¥Hx) father CRTE, BVA) father CRTE, THA)
father B, JRTE) mother (I, 454)
parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)

%15 (grandfather)
[EEB1] [E51]
grandfather (R, 2574) grandfather (i<, 94 I)

grandfather (G&/&, 71*V74) grandfather (GE/&, 2574)

RER ERLLMIL—IL) DERK

AM#EEERDN—YDHEEE — EHZEEL. BHZEELESIEL
IL—ILEHE L
grandfather (A, B) :- father (A, C), parent (C, B)

22
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IEtNEREZ Qo230 L.
Open =]
TZILdYX LDEE Closed := @
E FTRTOHIEH s := Open/ix B D FF{fE D % &%
B := T FN#k 1. Open := Open - {s}
2. Closed := Closed U {s}
‘ ] 3. Open :=Open U sZfEZ 1t
E#0 - Closed
T F v
p— X . D EH{M{E f(s)>0 AY
E ASIE] e ZER 2O e
1. eh MSH’&EEE‘Z : . S 1A AR
2. | MSHM &R H Z4 R s éﬁfjﬁgm EEL’&T '
3. B:=BuUH + ¥
4. B =B&#E=IIEH Open # ¢ S
5. E=E-F T | F
----------------------- e

BIZEENLRER

23
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IO

IRNERIET QY 2229

[

grandfather (A, B)

grandfather (A, B) grandfather (A, B) grandfather (A, B)

- father (A, C)_ - mother (C, D) - mother (C, B)
grandfather (A, B) : grandfather (A, B) : grandfather (A, B) : -
- father (A, C), - father (A, C), === - father (A, C),
mother (D, C) mother (C, B) parent (C, B)
LR MSH (most specific hypothesis)

24



B FR Tokyo University of Science
= SA. 1 7 Y == »
IRtNERIED QY 230

MJ
RHERR

IO

grandfather (A, B)

grandfather (A, B) grandfather (A, B)
- mother (C, D) - mother (C, B)

grandfather (A, B)\:
- father (A, C)

grandfather (A, B) : grandfather (A, B) :
- father (A, C), - father (A, C),
mother (D, C) mother (C, B)

— =

MSH (most specific hypothesis)
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MSH® & ik
ZILdYXLDEE
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Open =]
Closed .= @

E I ARTDIESH
B = A=A

E#0

T

= Openth iz B O 54 {8 D i 55t

S
1.
2.
3

Open := Open - {s}

Closed := Closed U {s}

Open := Open U sZ#EH 1L
- Closed

E MSIEH e ZE R
e 5 MSHZE AR

s DEH{E f(s)>0 A

ko=

MSHA S BRIRE H & E |

B:=BUH
E’:=B Zi&l=9 IEfH!
E=E-F

Closed T&E
- sZziml-9 ABNFELIZLY.
Il F 1T
Open # @ S
T | F
' e

BIZEENLRER
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MSH® 4 B

MSH (Most Specific Hypothesis) : #x 53{R &5

15 ESEER AN

— %R IR
P(AB) > p(AA)

p(A’B) > p(A’B) - CI(A,B)
P(A,B) > p(iKE, B)

— %Ay
4

v
e S

- CCEIER

»

1E 51
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MSH® 4 B
EEGILE—REENDER

T—FEE

— {5l : grandfather(GE ¥, 254)

:--modeh(*, grandfather(+person,-person))?
1. + — HBELEER :-modeb(*, father(+person,-person))?
2. - «— B=EMHEZTE-IELE | :-modeb(*, mother(+person,-person))?
3. BREMETHCEE. :--modeb(*, parent(+person,-person))?

+father C grandfather(Ji 3, 257) :- father(KF, T754),
father(GEFE, AYH), father(GEF, Y I),
-

mother grandfather(&E, £5) - father(RE, 77)
\ father(,}*x’:F 7J‘J7J') father(EE, Y4 I),
mefeher(;‘;%'—#,—’.l), mother(+ ﬂ’I, ’5‘771')
’ -
+parent grandfather(GR ¥, #574) - father(GRF, THRA),
N father(GRE, A V#4), father(GRF, HHI),
mother(HH I, 25%),
parent(F, DA RA), parent(GEF, hUA),

parent(RF, HHI), parent{THA2),
parent{FB A2 ) parent(HH I, 257), parert{(BS5H4—2)

28
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MSH® 4 B
EEGILE—REENDER

—KEE
— 45 : grandfather(GEE, 2574) :E "= "
:--modeh(*, grandfather(+person,-person))?
1. + « HIBLEE#H :-modeb(*, father(+person,-person))?
2. - «— B=EMHEZTE-IELE | :-modeb(*, mother(+person,-person))?
3. REMAETHTER. :--modeb(*, parent(+person,-person))?

grandfather(GR¥E, #57%) :- father(CE ¥, THRA),
fatherGRE, hV+), father(GEF, -+ I),
mother(HH I, 257%),
parent(CE ¥, T HA), parentGEFE, hYA),
parentGEF, Y I), parent(VH I, 25F4)

f

\5&z|z —S A, 354+ >B, Jh*A—>C, A -D, YT S E

grandfather(A, B) :- father(A, C),
father(A, D), father(A, E),
mother(E, B),
parent(A, C), parent(A, D),
parent(A, E), parent(E, B)
29
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KERDTER 00 .
Open =]
A*-like7JLa) X L Closed := ¢
E T ARTDIEH s := OpenH &z B O i fE D i 557
B = B0 1. Open := Open - {s}
2. Closed := Closed U {s}
‘ v 3. Open:=Open U s#REZFIL
E#0 - Closed
T F v
; : SH{EE f(s)>0 At
1. e Hi MSH - . S 1A Fo0N
2. [MSHASBERES HEER s SR OIDHELBL
3 B=BUH * *
4. E:=B&HEIIES Open # @ s
5. E=E-F T | F
----------------------- e

BIZEENLRER
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(RERDIRFE
A*-like 7 JLT1) X Ls

Open =]
Closed := 9

E T ARTOHIEH! S := Openﬂlﬂﬁﬂd)#ﬁﬂiﬂﬁd)ﬂi
B := jb%ﬂl%unﬁk nR
1. Open := Open - {s}
\ ) . Closed := Closed U {s}
E#0Q 3. Open :=Open U sZfE#F1t
. F | - Closed
g— . e O T {iE f(s)>0 A
E HSER e ERR e I EE
1. eh MSH’&EEE‘Z : . S 1A Fo0N
> [MSHASERRE HEER SERLETIINEELLL,
3. B:=BUH ¥ ¥
4. E:=B&HEIIES Open # @ s
5. E=E-F T | F
----------------------- e

BIZEENLRER
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(RERD IR

A*7 )LL) X Ls
_ S RA—FALDEREE, G I—)LETH TR, T:F—4/L(S+G)

I
-

-0 Yy

W wo

— RB—NEA—T S, G, TEMEE)Z:1ET 5. "
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— RA—FDFEETRAEA—T

S=1 S=1
G=4 G=4
T=5 T=5
S=1 AE—F
G=4 =0
T=5 =3
S=1 S=1
G=4 G=3
T=5 T=4

— RB—rE7O0—XL, FHBE(T) NJNDF—T T RERR.
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(RERD IR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

S=1 S=1
G=4 G=4
T=5 T=5
S$=1 AE—Fh
G=4 S=0
T=5 G=3
T=3
; S=1 S=1
G=4 G=3
! T=5 T=4
S=2 S=2
G=4 G=3
T=6 T=5
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RERDIRHR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

m
L onol TR
@
N
OO0 |-H®Ony
W oon
Pw=(wwol
-

S=1

G=4

T=5 =
S=2 S=2
G=4 G=3
T=6 T=5
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RERDIRHR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

S=1 RE—F
G=4 $=0
T=5 G=3
T=3
S=1 S=1
G=4 G=3
T=5 T=4
S=2 S=2
G=4 G=3
T=6 T=5
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(RERD IR

A*7)LdYX L
~ EBER/INDIATER - BIEIREFA—TY S BEDOTRAFEF7O0—X

S=1 ga—

G=4

T=5

S=1 A—k

G=4 S=0

T=5 G=3
T=3

S=1 S=1

G=4 G=3

T=5 T=4

S=2 S=2

G=4 G=3

T=6 T=5
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RERDIRHR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

S=1 S=1
G=4 G=4
T=5 T=5
S=1 A=k
G=4 $=0
T=5 G=3
T=3
S=1 S=1
G=4 G=3
T=5 T=4
S=2 S=2
G=4 G=3
T=6 T=5
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(RERD IR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

S=1 S=1 S=2
G=4 G=4 G=4
T=5 T=5 T=6

S=1 AE—Fh
G=4 $=0
T=5 G=3
T=3
S=1 S=1
G=4 G=3
T=5 T=4
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(RERD IR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

N
4O (-6 0y

nmnjnunu
B W= |OWwO

I
-
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RERDIRHR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

S=1 S=1
G=4 G=4
T=5 T=5
S=1 AE—F
G=4 $=0
T=5 G=3
T=3
S=1 S=1
G=4 G=3
T=5 T=4
S=2 S=2
G=4 G=3
T=6 T=5
S=3 S=3
G=4 G=3
T=7 T=5
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RERDIRHR

A*7)LTY X L
— FiER/INDTRAEEIR - BETREZA—TY > BAEODTREZY0—X

S=1 S=1
G=4 G=4
T=5 T=5
S=1 AE—F
G=4 $=0
T=5 G=3
T=3
S=1 S=1
G=4 G=3
T=5 T=4
S=2 S=2
G=4 G=3
T=6 T=5
S=3 S=3
G=4 G=3
T=7 T=5
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(RERD IR

A*-like7 LT X Ls
~ BEIEF—TY): WRGUEFIMSHA LTI ILEIMAS

MSH: grandfather(A, B) :-
father(A, C), father(A, D), father(A, E),
parent(A, C), parent(A, D), parent(A, E),
mother(E, B), parent(E, B).

IR{RER{x4H: grandfather(A, B) :— father(A, E).

A=Y gEi
<

Hr{REiiE#: grandfather(A, B) :- father(A, E), parent(E,B).

o

e DR
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(RERD IR

[

grandfather (A, B)

grandfather (A, B) grandfather (A, B) grandfather (A, B)
- father (A, C) - mother (C, D) - mother (C, B)

\\

grandfather (A, B) grandfather (A, B)
- father (A, C) - father (A, C)
mother (D, C) mother (C, B)

— =

MSC (most specific clause)




THEERE AR

(RER DR
A*-like 7 JLT1) X Ls

~ WE: EPICEAINRERZR=T LS, TDRERIFEDIEFCEHZE
WEI .

ST RS -

1.
2.
3.

£

\

Tokyo University of Science

FHIEZETE (ROAT7HAKRENIEIHELLY)
f=p—(n+c+h)

T#HETS | |HETD
EfIDH | | BHIDOH

e D
JTIIVER

%Y DTl
JTZILEL

HET HIEHINZL,
WEI DEH[HA DL,
)T ZILEH DTN (B )

) soEs
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Open =]
Closed := 9

RERDIEFE
BT &HEF
E I ARTDHIEH
B = B A
T Erg
T F

s := Open/ £z B O sl {E D = &5

N =

Open := Open - {s}

Closed := Closed U {s}

Open := Open U sZfZ 1t
- Closed

\ 4

E MSIEH e ZE R
e HhS MSHEA K

s DFHE{E f(s)>0 A
Closedd THE
s ZE-TAHMNEFEELLZL.

ok owh =

MSHA S B R R H 2 £ & - - =

B = B U H % \ 4 v

E =B %% /=9 EHl Open # @ s

E=E-F T I F
----------- e

BIZEENLRER
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IRtAGRIE QTSI

EE 2
— lgrandfather ]| DEH

1. Tisono2.pl & &M IAL.
2. [generalise(grandfather/2)? ] 3E1T.

@ »node ape.js

’I\

eee |- consult(isono?2)?
c
H{generalise(grandfather/2)?|

[Generalising grandfather(namihei, tarao)]
[Most specific clause is]
arandfather(A_R) :- father(A_ C). father(A. D). father(A_. F). mot}

grandfather(A, B) :- father(A, C), mother(C, B).
grandfather(A, B) :- father(A, C), father(C, B).
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IRtAGRIE QTSI

JEE 2
— EBEEMBEEModeD TN

1. Tisono2.pllIZRMmodeEEZ{1/0:
:-modeb(*, parent(+person,-person))?

2. lisono2.pllITRDE = FHZ {0
parent(X,Y) :- father(X,Y).
parent(X,Y) :- mother(X,Y).

3. Tisono2.pl]1MEEIAH.
4. Tgeneralise(grandfather/2)? JMDZE4T.

— Tanimals | D F&E

1. Tanimals.pl 1D FeA & .
2. Tgeneralise(class/2)? 1D ET.
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IEFIMLDFEE

MERFHETOYU 5324 (SLP, stochastic logic programming)
~ BHIEREERDOERST = EHOWERSH

¥

— SLPIZ&- T, FERMICIEGIDERZHAD.

$

[FEAEMNE S

TE—FEE: .- modeh(*,p(+list,-elem))?
vl % elem(a). elem(b). elem(c).

list([]).

list([H|T]) :- elem(H), list(T).
IEf5: p([b,c],c).

p([a,b,c],b).

p([a,al.a).

— modehMSEIFAERL: “*p’(A,B) - list(A), elem(B).

91



B FR Tokyo University of Science

EfNDFES
MERFHETOYU 5324 (SLP, stochastic logic programming)

—- fl: E—rEE. - modeh(*,p(+list,-elem))?
HeR0E: elem(a). elem(b). elem(c).

list([]).
list([H|T]) :- elem(H), list(T).

IE 451 : p([b,c],c).
p([a,b,c],b).
p([a,al.a).

modehMSEIZFAERL: “*p’'(A,B) - list(A), elem(B).

2. WEROMNE: §TOEFIZXLT, prologhIT—ILEIELTET
(MERIEHZDVUL). 4:elem(a). 3:elem(b). 3:elem(c).
3:list([]). 7:list([H|T]) :- elem(H), list(T).

3. BTG o (XY). FELT
listd;&IR : 3/10DFER list([]). 7/10DFER:list([H|T] - elem(H), list(T).
elem®;EIR :
410D HEEE - elem(a). /10D FEZE elem(b). 3/10DFEE : elem(c).
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IRtAGRIE QTSI

EE 3
— lisono2.pl M %&EEIZ#H B set(posonly)? IDAAUME(XT L TELT.
— Tanimals.pl1D %&EEIZd Bl set(posonly)? | DA I T L TELT.
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THEERE AR

Tokyo University of Science

FIF B fx 1k (particle swarm optimization, PSO)

x,-+v,-

, — W’vi + Clrl(xg — xl) + CZrZ(x? o xl)

W, Cq,Cy t INTAR 1,10 TF LB
X[ FF i DCNFETORER
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AR a—YRTA2ADFFE

]
ERDRIE 1‘ . (1,1,3,0,0, ..., 0)

- EZE — '\:xl:fltg'
grandfather (A, B)

1 Z/N\

grandfather (A, B)\. grandfather (A, B) : grandfather (A, B) "
- father (A, C) - mother (C, D) - mother (C, B)
1 2 3
grandfather (A, B) : grandfather (A, B) :
- father (A, C), - father (A, C), ==
mother (D, C) mother (C, B)

— =

MSC (most specific clause)
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Tokyo University of Science

AREaA—) R T4 ADH FE

Fli#E R

~ BEDYAZXNKREGLHIEENRI

2.5

[sec] 1.5

0.5

2.843

0.843

Animals
m PSOProgol

0.712

0067 N

Append
® Progol

Grammar
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HEREOILIE

EEdITEmEsmEL, U
ﬁﬁuéz‘faaﬂ LALARE

grandfather (A, B)

mmmwy | S———

grandfather (A, B) grandfather (A, B) grandfather (A, B)
- father (A, C)k - mother (C, D) - mother (C, B)
grandfather (A, B) : grandfather (A, B) : grandfather (A, B) B
- father (A, C), - father (A, C), === - father (A, C), ===
mother (D, C) mother (C, B) parent (C, B)
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HEREOILIE

Cpwilk
father R, Y xI) father (R, BVA) father (EF, THA)
father GB/&, IKE)  mother (4T, 25%)
parent (A, B) :- father (A, B)
parent (A, B) :- mother (A, B)

FICKDHERIF
father mother father u mother -  parent
BE YUY YT | 25F SWIE
= I
K In WE DA A
EE  ORFE EE  KFE
IR 1E (BIRIBIE) Ty e

grandfather DXZ &K — FEPITEENLDIMN?
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HEREDIMLTIE
grandfather (A, B) :- father (A, C), parent (C, B)
father parent
A C C B
KE 44 HE 4
a o a o
vt TR wr pur
BE TAHA KE  DAHA
R KE R KE
YT 25F

grandfather (A, B) :- tmptable (A, C, B)

tmptable
A C B
BE Y 435
T #

EE  RE  UYI
BE  ORE VA
== I g Ah A

AEBEITZRT —

—

tmptable
A C

BT Y
L

2B W
%E  HT
2B W

grandfather

A
BT

=E
E=E

R
="

B
25
*+
YT
hY*
H A

B
27
j—

YT
hYx
T h A
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GPUMR [TSQLZHL\-E1R
HEREICVELEEEZSQLIZE: —» GPURITSQLT VDY

DRGNS 4@ wwmaEsacs

SQLICZE A CPU
grandfather (A, B) :- father (A, C), parent (C, B)

N7

(father as t0 inner join parent as t1 on t0.c1 = t1.c0)
as tmptable

1

grandfather (A, B) :- tmptable(A,C,B)

A

select tmptable.cO, tmptable.c2 from

\ 4

grandfather (A, B)
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[DAT IITAT — Y A RAER | (FEFIIME#HET 0 )
M)

gl \ 2 = T — smmmmEm
EsNAEZ— [ B S
HIEBE/NCC-EPOC @ TCGA (The Cancer Genome -

ICEBRBLTWAEERT—4 Atlas)
@ BHIAT 4 HILAHINDY HitE

oHtAT / LIRER F—AY LIV RIZEYER
OMATIHVRT—4 {5 4R AL IE

oERIFM = et AR

NHDMNAT /ZHRT—4H

\- J wms

METIVLTA—L
S=F:1R |

oRERIEE
OINAAT—H—IBE
BHSFOHH
oIEET )L etc.

(BHE) HRAY/SHRTF—EAYL IV RER] OEBEE

(20224 &)
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FED

imIERIAL [FRIDLTEFAL 2R

RREHKXFOREHALEZOREZEHLTILS.

’G%é.

PRERREBBL L TEERTIFMRETOT S

RIBRIALT, ALOFT=HGILAORIL—% !

HRVA LA

HWELEORBFE LiniE

S MEH
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