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Ontology of Motion

E = Causation of A
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He moved a
stone.

He moved the
broken car.
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away.

He moved a car.

y<{help, let} x to
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x velch

The book fell down
(by gravity).

The earth is
spinning round.

Time goes by.

Time moves (on).
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0000000000000000“hange” 00000
“alter” 00000000000 “alterant” 0 (00000

000000000000 00000000000
00D0000000000000000 Theme
00000000000000000000000
00000(000)0000000 changent O O
000000000000000!90
32 0DOODOOO(000000)0 (00
ooo)ooo

00000000 (00000)0000000

ooo:

(22) xO ((OODO)0 00O ) ((state) changent) O O
000000 o0OoPOODOONLY (t<t)OO
O S(x,t), S(x,/) 00000 S(x,) # S(x,t')
00000 @OO0x0¢0+/000000
S, 000)000000000

(23) (22)00000000000 k(@O0 S))
0O (00 )(changey DO ODOODOODO

321 (00D000O0D0O0)O0(0D0000O0)D0
00
00000000 (00000)0000000

(00DoO0oOooo)boOOooooDoOooo:

(24) x0 (DO0DOO0DOODO) (internal changent)
0000000000 POOOOCLY (<)
00000000000 s(x,f), s(xt) 00
00 s(x,0) #s(x,) 00000 (OO0 x0O
(00D00)D 0 /000DO0OO0)ODOODO
ogooog

(25) (2400000000000 0 (0000
000 ) (internally change) 0000000 O

322 (000OO0D)O0(0D00O0)000

00000000(0000000)0 (0000
0)00000D0D000000000000000
(00000 )0(00DD00000)0000000
000000000:

00000000 )0000000000000000
O0V-er0000000(VOO00)00000000
(000000 VOOOOO000)0000000000
0oooooooooo

900000 “agent” 000000 (0D )ODOOOO
“agere’ 0 -ent 00 0000000000000000
“changent” 0 0000 “agent” OO0 0O 00O “change” O
00000000000000000000 0 “change”
00000000000000000000000000
00O0000O0000O0O0O0oooo



) FIE )
aPIAR is-a instance-of He went mad.

T
RERED ] B %,
is-a Z=1k )
is-a

part-of

is-a

part-of
is-a frEDZE{k=
s_a PEREE) 2 is-a

RERRIED

SHOBI e -~

-7 instance-of - -
He went into bad
————— mood.

instance-of

is-a part-of
ROZl- |
part-of RAABDE ’
is-a part-of

[ElER is-a

03 (00000)0(00)0000D00DO0O0DD:00000000 instance-of 0O ODODOODO
gobooooooooooooobooooooooobooodooooobooooooooooboOog

(26) (0000000 )is-a(00000)

a.
b. (000D00D000)is-a(000000)

3.2.3 00O [STATES ARE LOCATIONS] 0 OO
00000000 [[STATES ARE LOCATIONS]| O
(0000 )0 (00)DOoOOODODOOOOO
D00000(000D0)0 (00)0O0000O0
co0oDOOoOO0oO0o0oOoOoo(@oboboboOoooooo
[STaTES] 000000000 (0000)00O0
00000000000 0000 [[LOCATIONS ARE
STATES| 00000000000 DOO0)O
[STATES ARE LocATIONS] D0 D000 O0DO0O
gboooooobooboboboboooooog
gooodooooooboobobobbooooogd
0000000000000 0D00D0dbecome O
00000000000 000DD0O0OO0 [[STATES
ARE LocATIONS| D00 O0DO0OOO0OOODODOO
gobooboooobd
3.2.4 [LOCATIONS ARE STATES]| DO OO0
00O [LOCATIONS ARE STATES] D000 0D
goboooobbobobooobbooobobooon
gbooooooooon:

27) a DO0O0OOOOOODODOOODODODOOO
oooooo@o)yoo
b. 0000 20000000000000
ooo(@o)yoo

gobooboobboobooboboooboo
gbooooooooobdoboooboooooood
gobooobOoooboooboooooooboooo
ggno

@nhoooooooooooooooooooo
gogboooboobboobooboboooboo
gobooooooooboooobooooooa
goboopooboo

[STATES ARE LOCATIONS]| O [LOCATIONS ARE
Stares] 0000000000000 O0ODOODOO
gogbogooboobboobooboboooboo
ooooooooooooo@enoooooooo
gobogooboobboobooboooboo
goboooooooobooobooooood
0oooo0 (ooob goOOOOOOOOOOOO
00DD0D0D0DDO) [STATES ARE LOCATIONS]| O
goboooooooooboocoobooOoooooa
0000000 [LOCATIONS ARE STATES] O O O
goboooooooobooooboooooooa
goboopobooboobboon
33 (00)0(0000O0)0(0000O0O0)

oono

(00)YD(00DOD0OO0)O(0OoO0O000)0

oobooooooooooog:

(28) a (0DODDO0)isa(00000)([=
(26a)]
b. (00)is-;a(O0DODOO)



c. (00 )notis-,a(OODDDOOO)

3.3.1 [CHANGE IS MOTION]]

[00000000 00000000000
0 [0000000000000 JOoOO00O0
00 [INTERNAL/MENTAL CHANGES ARE LOCA-
TIONAL CHANGES| 0 000000000000
00 (290000:

(29) a. He went mad.
b. It went bad.

c. He went into bad mood.

000 (0000000 )0 (00000 )=(0
0)0000000000000000000(0
0000)0(00000)0000000000
00000000000000

(00D00)00D000D00000000 (0
0000)=(000000)0000000000
0000000000000000:

(30) a. He turned out to be cruel.'”

b. He looked smart.

gbbooobobooobboobbooobooboo
0 O O[[CHANGES OF T ARE CHANGES OF S| (S
O 7T000000O0O00OC0DOO)ODOOOOO
[GENERIC Is SPECIFIC OO0 00000 OOODO
00000000000 [[GENERIC IS SPECIFIC]
gobooobbooobboboobobooobo
ood
goboobobooboobboobooboo
U=00000o0d

4 (000000000)0(00000
oo)

000000 1oM4000000000O0DDO
ooooo
41 (00)OOOOOOO
00(00)000000O0OO0 @EHOODOOOO
oo:

00000000t be N/APOOODOOOD outd00
O00: *He turnedtobe cruel. 0000 (DOOO)O0O
ooooo

31) a 00x0O:00/000000PO (O
00 ) (changent)y 000000 (00O
0D)0 (0000D0)0 s(x,)0(00
0000 s(x,#)0000

b. 00 (0O0DOOO) r(s(x,t),s(x,¢)) 00
oo pPpOO0OOCOODOODODOODOO Yy
000 (00) (effect) e 000D 0 (O
0)(ccun)D0OO0ODOO0ODOOOOODOO
gooboobo

i 00 r(y, e r(s(x,t),s(x, 1) 000
u

ii. yO (OO0 ) (causer) DO DO

iii. ed x0 (00 )0 (OO ) (cause)
god

(0000 ) (causee) x OO (OO ) (cau-

sation) ¢(y, e,x) 0000

c. r(x,)0 00 (00 ) (result)y 00 OO
ugno

gboooobooboobobobooooobooo

o0obo0ooooooooooo

42 (00DOOOOooDOO)

(32)x0 (00000000000 ) (= caused
changent) 0000000000 PODO I(x,7)
00 I(x,//)D0000 (000 ) (causer) O
0000 yOO (00) (targey 000 (OO
00)(causee) D00 x00 (000D )=(0O
0 ) (causation) 000000000 DOOOO
oooo

(33) (32)000000000000x0 y(@0O)
0 (00 ) (causation) D000 (ODOOOO
00000 ) (caused change of states) 0 0 O
oooooo

34)(00)oOoDODODOO(DOOD)YDOO
(0)(@(00)OODOODOOOO0OO0oO0O (O
00000000000 ) (noncaused change
of states) 0 0 O O

421 (0000OOOOOOO)D (0DOOOOO

oooooo)
000000D0D0000000 (00)=(000

00000)0(00)(=00000000 )0

o0o:

(35 a (0O0O0:y)0(00000:x)000



{i.*000;ii. 00 }0
b.*(0D0:y)0 (000:x)000000
a. (00D0:y)0(00000:x)000

{i.*000;ii. 00 }0
b. 2(00:y)0 (00D0:x)000000

(36)

0000000000000000000000
00000000000000000000000
0000000(000)0000000000(0
0)0OOOOO0O0O0O

000000(00)0(00)0000D0000
000000MO00000000000:

(37) a (000:y)0(000:x)000 {i. O
00;ii. *00 }0

b. (0D:y)0 (00D0:x)000000

(38) a (000:y)0(000:x)000 {i. O
00;ii. 2200 }0

b. (00:y)0 (00D0:x)000000

o00o0o0o0oOoO0ooOooOoooooooooo
0000Dpooooooooooooo@nhoaod
0(00)0000000000000(000)0
0000000000 37)ooooooooo (O
D>DDDDDDDDDDDDDDDDDDDDD
gooooOoOoOoOoOoOOoOOOOobOUobooooo
000000 (0000000000 )0oooo
00 (000000000000 )00D00000
go0o0ooOoOoOoOoOoooooo

422 0000000 #0000000
Oo00o0o0ooUoopDooOoUoDoooOoDogs=
00000 (external causation) 00000 OO0
O0000O=00000 (internal causation) O O O
oo0o0ooo0oo0o0o0oooooDoooDooo 10
goooooooJioooooooooooood
00000 Nnoooooooooooooooo
gooooooo

423 000UOO0 =0000000
DDDDDDDDD(DDD>D<DDD>DDD
O0000000000000 (self-causation) =0
0000 (reflexive causation) D O OO0 00O
424 0O0O0O0O0O
o0o0oo0ooU0oUooUoUooUoUoUOo
ooodooooooDooooooooo @oa
O000o0o0o)oooDOoooUooDUooDOoo

11

goboooobboooboooboboobo
0000 (supportive causation) 00 OO0 OO0
(support) 0O OO0 10 G = Causationof C OO
goooooobogo

oooooo @Eooooooooooooo
gobogoooboooog:

a J00O0O0DOO0OO0O0ODOOO
b. 00000{i.000;i. 0000 }00

(39)

00000000D0ooOoooooooooo(o
000)0(00)OOODDODODODOODOOOOOO
gbobooobbooobobooooouobbooobo
000000000oooOo®Wooooooooo
gdoooooooooooooooooooo
gbboooobbooobbuooobboooboboo
(surrogate causation) 10000000000
425 0OO00OO0OO0OO0OOOOOOOO

000000000 ((inter)mediated causation) [
gdoddddooooooooooooooooo
o0 —b0booooobobo—oooboood
00000000000 yOODOO[+cause(y, x)] O
00000 [+intend(y)] D0DO0ODOOOOOOO
gooooogo

goboobooboboobooboboooboo
gdbooooboobobooboooboooooa
gdoddddoooooooooooood:

40) a0DO0O0ODOOOOOOOOOOOODOO
gooboboooon
b. 000D0OO00O0ODOO0O0ODODOODO

gooo

ooboobooboboobbooboboo

0Oy0OOODODOOODOO x O 0/[+cause(y, x)],

[+cause(x, x')] O [+intend(y)], [—intend(x)] O 0 O O

43 (000DO00D)=(00000000O00)

4)x0 (0O0DODDODOOO0 ) (= caused trajec-

tor) 0000000000 PODO I(x,)0D0O

l(x,/YDDODOO (000 ) (causer) 10O

00 yOO (00 ) (targe)y 000 (00O

0 ) (causee) D00 xOD (ODODOO )=(0O
D)DDDDDDDDDDDDDDDDD

$) JpoOoDO0D00 BlackJackDODDODOOOODOOODO
0ooooo



(42) 4)000000000000x0 y(@O)
0 (00 ) (causation) D000 (0DO0ODOO
00 ) (caused motion) 00 O0D0OOOODO

(43) 42)000000(00)Y0000000
0(0D0)000 (0)(@ (00 )OO
goooooood <DDDDDDDDD>

(noncausative motion) 00 O 0 O

00xD0(00)00000000000y00
000000000000 20 (00)=(0000)
(causation) 000000000 (00000O00)
0000000000000(00)0 (00000
oooo)oooo

(44 (00D00000000)00000000
0(000000D0000)0 (00000
0o)oooo

431 0O0OO0OO0OOOOODOOOOOO

0000 (900000000000 (billiard
ballmodel) 10000 (42)00000000 (00
00000)oOooOooOOoOooOooOooOooOooo
0000000000000 4200000 <D
000000000 )=(0000oooooo)
(caused change of states) 0 O 0000000
432 0O0OO0OOOOOODOOO

(0000000000)=0000000)00
gobooboooo

00 yO00OOOx0 @OO00 000 (00)
000000)0y0O00 (00 ) (gravity)'0 (O
0000 ) (fall down (on the earth)) O O O

45 00 (000000)Y000 x0 (0000
0)oo
2. 000 (000)000
b. 000 (00)000
.(0D0)0(00)0000
.00 r(y,e,r(s(x,t),s(x,t))) 0 yO OO
x0(0oooooo)ooo

e o

433 (000)0(00)00000
00 x000000000000000 (x00
000000)0000000@O000)0000)

Y OopoDoooOoDO (@OD0)00000 (attraction) O O
oo

12

gdybooboobboobboobbooboo
gobooooooooo
0000000(000)D0(00)000000
0000000000000 0O0oO0oOoOoOD (00
000)OOOODOODDOODOUDOODOD (OO
00000000y Oooo)oOooooo (oo)yOo
oooooooooooobooooooo@obooo
godooooooooooobobobbobooooogd
ooooooooooooo)o
434 0O0O0O0OODOOOOO
0000000000000 oOyOooOo (o0O)
000 x0(0000000)00y0 (00)00
gobogoboobboobooboooboo
ooooooo@oooooooooooooo
ooooooooooogo)ooooooo
435 00000 =00000000O0COOO
x0 (00000 )000O0O0O0O0O0OOD x0OO
0(0000000Db0O0)0DO0DO0OO0DO (00
000 ) (self-causation) 000 000D 0OOO (O
0000)00000000000 (00)0 (0
0)0(0O0)000000(00000)0000
(00000)yODOODDODOUDOODDOO (OO
000 )=(0000000 ) (Internal Causation) O
ooO0o0o 100 Rooooooooooobooo
xODoOoooboooboobooo
436 (000000O0)0(0O0O0O00O0O0OO0)
gobooboobbooboobobooobon
000ooooooooo MI,M2,M300000
goboooboooobooooo
gobooboobboobooboboooboo
oOoooO0oDOoO0 AODOOOOOOO0OOoooOo
gobogooboobboobooboooboo
000(00000000D00D)00D00O0O0OO
gobooooooooboocoobooooooa
gobooooboobobooobg



44 0ODO0OO0O0OOOOOOOOOOOOOO:
00/0000000oooo?
0000000000 (0)0000 ()0
000

O0Omove 000000000000 OOOO
0000000000000D0000000d (e.g.,
thecar) 0000000000000 O00ODO0O
0 (@00000000move0000O0D0OO0
000000000D00D000000000):

4.41

(46) a. The car moved (away).

b. They moved the car (away).

(000)YDOOOO0ODOODO thecar 00D O0O
000D (00000)00002P0@6b)000
OtheyD (00D0)OOD (QOODOOOOOO
00000000000 000000D000000
00)o

(46b) 0000000000000 DODOO:

(47) a. They got the car move (away).
b. They had the car move (away).
c. They caused the car move (away).

d. They let the car move (away).

(46a) 0 (46b) 00000000 (0D0O0DODODO
000)0(0000000)00000007
00 (000D0000)0(000000000)
00000000000000000000000
00D000x0(0D0)00000000 (000
0000)000000000000000000
00000000000000000000000
00000000000:

48) a ?2W0O0000D00O0OO0ODOOO
b. 000000 O0ODOOOODO
(49) a. Gravity dropped the object.
b. The object dropped {i. by; ii. due to; iii.

under; iv. via } gravity.

0 poo00000000000000000000000
000ooo

2)ppooo0o(00000)000000000000
0000000000000000000000000
0000D000000000000000000000
00oooo

13

48000000000 UDUObOUObDODOO
00000000220

@4eb)DO0ODOCUOOODODOOOOOODOOO
gobooobooboobobooboooboo
442 (000)0(000)0000O

[+cause(y,x)] DO 0Oy O (O0ODO )YyDOOOD
(000 )0 (00)00000O000 (@O0
[+intend(y)] 0 D)0 000 (000 )0000
443 (000)0(00)0O0O0O

(000 ) (causer) O (000 ) (causative agent)
0000000 O(0O0)(effeeyD0DDOOODOO
0000000 (000 )oooOoooOoooOooO
0000000 (000)0000000(00)0
(000 )00D0D0DO0O0D0OO0ODOOO0

0000000000 (Oo)oooooooo
000(000)OOoOOooOODODODOODODOOO
000000000000 0O0DO0OO (00D )Oo
000 (ndividuality) 0000000000000
gooo({@oboooooboooooooboooog
00)0

gbooooooboobobobooooogo
gdooddouoooouooooooobooog
(0) 00000000 @ UOOODOOOO0ODOO
oooooOoooooooog):

(50) 2. 0000DOO0DOOOOOODOOOD
oooog

b.2WO0000000000D0000D0
oooooo?o

2.0 000000000000000
00ooooo?og

b.0ODODDODOOOOOOOOOO00

gooogooon

61V}

000000000 (5Slay00000000
00000000000000000000000
0000000MOD00000000000 (@0
00000)00)00000 (50a) 0 (51a)0 (O
000000)00000000000

2)000 Websearch 000000000492 00000
0O0o0000O0o0ooooon

¥ Ogoo00al0000000000000000O00
oo

Oopoo0DO0bOODODOODODOODODOOODOO
0o



000000 G0k O (51000000000
(00D)OOo (0D0)oODODOoODDODOOODODOO
SlbyOOoOOUOOO (omooooooooo
oo00oDoo0ooooooooooooo)yoooo
E (= causation of A) 0 G (= causation of C) 0 O O
Jodoooooooooooooon

5 0ooOo

000000000000 00oDOoooD (oo)
coooooooooooooono

(520 2. 00000000000 (00)

. (0000D)is-a(000000000)
.(0o0ooooooo)
.(0D0)00D0000 @D)0000D0
0

(00DO00)is-a(00O0)

e o0 o

ooooooooooooo:

(83) a 0O0ODOOOCOOOCOOOOODOOOO
ooooooooDo
b.0O00OOOO0DOOOOO@O)OOD
ooobooooboooobooooooon
goboobooooboooooooooon
oooboooooooooboonoo

goboobbooboobobobobooboo
googn

O0A ODooooooooo?

G.Gruber 3]0 0000C00COOOODODO
gbooooboboboboobooood:

(54) An ontology is an explicit specification of concep-
tualization. [ 0000000000 (conceptual-
ization) 0 00 00O 00O (explicit specification) O
00o0o00][3,p. 199]

oobooooooOoOooboOooboOooooon
oooooooooboooooboobooooooonog
coooooobooooboooooon

ooboooooobooooboooboooooon
OoooooOoooo?2WoOo00oooooon
coobobooooooooobobocOobobooOoooon
ooooooooooooboobobooooooong
cooooooboooobooooooooooo:

14

(55 000000000000 pi,pas..., pn 0
oo00o0oo0 000000000000
O x,x,...,x, 00000000000x 0
pi000 a000O0O (conceptualziation) O O
0C(e)/p; D0D00p;, 0000 x; 0000
00+(0000¢t00C(e)/p;00000O cO
oooooooooooooooooooo
gooo:

a. 000000000 p;0p;G#,)HOO
00000000000 0 x;000
gogr0oooobbobbroogg
ooooooooooo?

b.pi0 p;(i#/)H0000000 x 0 x,
Dooooo @O)HoO00 #,t, ..., ty
ooo0ooOoOooooooooooo
oodo ec,e,...,c, DO0O0DO0OO0O?7

000 Gruber O O O “explicit specification of
conceptualization” 0 0000000 DO0O ¢ 0O
Cla)/p;00000D0000OODOOOOODOODO
goooao

goboobooboboobooboboooboo
goboooobgooboboobooobooobooa
gododdddooooooooooooooooo
gboobbo0oobboouoboouobboooobo
g ooooooooo
000®0000000000000000000
go0ooooboooobbooobbooooon
godddddooooooooooooooooo
gdboboooboobbooboooboooboo
goododoooooooo:

(66) OOOOO0O0ODO DLODDODOOOOODO
ogoboooboooooooooboooo
oooop, 0DO0O0DbOOOO0OOCOOOOOO
goboooooooooooooo

®»Qoooo00000D000000DDDONOoOOoDOoOOn
0000 (0000000000000 00D00000
00)00000000000000000000000
0000000000 000000000000000
0000000000000 000000000000
oog



000000000000 b,0000OO0O0
000000000 000ooOoooo?g

00000000O00o0ooooooooooo oo
0000000000 (000 DOLCE [2,4] 00 o
O00)OUOOO0OOUODOO (formal ontologies) O O O oy
00D00D0000000000000 (linguis- s
tically motivated ontologies: LMO) 00 00O OO —
(00000 LO)00D0 (terminologies) 00 0 O et
(conceptuliazations) 01 0 000000000000 —
00000000000 WordNet (11000000 ey
000002’00000000000000000 v
00000000000 000@OOOO0O0Ond )
0000000000000000000)0000 sty
00000000000000000000000 %@:

e
00B 0000000 HFNADOD —
=)

0000000 10HFNADOOOOOOOOO bl
00000000000040008000000 e
0000000 %%”

BA 01,200

04000000[+move()] 00000000 04 0O 10HNADOOO 100
0 O [?cause(y, x)], [2cause(x)], [?intend(x)] O O O ﬁ@j ﬁﬁﬁ
0000000000000 00 80000 (= movess movety,
2x2x2)000000000000000000 ety e
D0000000000000000 50000 ) sy
01000000 (abstraction) DO OO0 8000 — T
00000000
Bi.1 0OOOOO sz —

HFNA 000000000 (generalization) O O ﬁ%n«\\\ﬁﬁ:

o et
0000000000000000000 smovety

0000000000000000000000 e ety
00000000000000000000000 e e
00000000000000000000000 ::w Eﬁﬁ
0000000000000000000000 e moves)

v S—

) Qppo000000000000000000000 movety) —
Jo0ooo0ooOOobOOobDOooooooooooo ~causely, ) :‘C:':ijg)x)

2) QppoO0000000000000000000000 ~cij§”))‘/>£ s
0000000000000000000000000 +move(x) movel)
JodooooOoOo0oOooDoDbOOoOoOoooobooooo
00000LMOOOOO0O0O0OO0OO (folk ontologies) O OS5 O1O0HFNAOOOO200: 0
nooooooooo O000is-a000000

LMOOUOOOOOOOOOOOOOOOOOoOoDoOOn
goooooooOoooOoOoooooooobooooo
goooooooooooooooooooooooo
pooooOo0ooOoOoooooooooo

15



+cause(y, x) “+cause(y, X)
Zintend(y) 2intend(y)
?ca'usz(x, X) —cause(x, X)
Externally +‘r:|:\;‘e([f)) —intend(x)
Caused Motion +move(x)
+cause(y, x)
?intend(y) Strictly Externally
?cause(x, ) Caused Motion ;_cause(y, %)
?intend(x) +cause(y, X) ?intend(y)
+move(x) ?Zintend(y) —_cause(x, X)
—cause(x, x) +intend(x)
?intend(x) +move(x)
Intended Activity +move(x)
?cause(y, x)
7intend(y) +cause(y, x)
+cause(X, X) +cause(y, x) ?Zintend(y)
+intend(x) Z‘"‘e"d()’) *rcause(x, x)
2move(x) Pcause(x, x) —intend(x)
+intend(x) +move(x)
-+move(x)
Unintended Activity
Toausaly, x) +cause(y, x) +cause(y, X)
Pintend(y) 2intend(y) 2t nd(yy)
+eause(x, x) +cause(x, ) ea (i %
—intend(x) 2intend(x) ondt
?move(x) ¢ +intend(x)
+move(x) +move(x)
Internally
Caused Motion Strictly Internally —cause(y, X)
“2cause(y, x) Caused Motion —intend(y)
?Zintend(y) —cause(y, X) +cause(x, X)
+cause(x, X) —intend(y) +intend(x)
?intend(x) +cause(x, x) +move(x)
+move(x) ?intend(x)
+move(x) —cause(y, x)
?cause(y, x) —intend(y)
Zintend(y) —cause(y, x) +pause(x, X)
—cause(X, X) —intend(y) —intend(x)
?intend(x) ?cause(x, X) +move(x)
+move(x) +intend(x)
+move(x) Zcause(y, x)
?cause(y, X) Zintend(y)
?intend(y) —cause(y, X) ause(x. x)
2cause(x, X) ?intend(y) +intend()
i 2cause(x, X)
+intend(x) +move(x)
+move(x) —intend(x)
+move(x)
—cause(y, X) ” j;ause(y, X)
2intend(y) fﬁ:iifi) ) _intend(y)
?cause(X, x) fe—mrwoHo | —cause(x, x) j;ause(x, X)
?intend(x) ?intend(x) —intend(x)
+move(x) +move(x, +move(x)

06 0O10HFNAOOODO300O

B.1.2 0OOOO
oooooooooooboboooboooooon
coobobooooooooboboobobooOooooon
cooboooooooooobobooboobooooooon
coooboooooooooobooooooooon
cooboooooooooobocoboboooooon
ooooooooooOooobooboooooooooon
O=0000000000000000

B2 0300
oooO0oo0OoO0ob00oO0ooOO0oo0Oo00oooon 20
goooooooooenbooo2pbooog?
ooooooooood

B3 0400
ooooooopooooooooooooD 30
oooooooooo 700000300000 3
0000000000000000 (00)o(oo
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