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1.1 OO
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00000 0000000000000 000000O0O0DO0O0o00DoooooODOO
0000000000000 00O000O00DO00DOOo0oDOoODO0DOOo0bOO0ODOO0n
0000000000000 00O00DO00DO00DO00DO00O0O00oOOoOooDOoon
0000000000000 0DO000000O000DOO00DOO00DOO000OOO0DOO00n
0000000000000 0bO000O000Db0oDOOobOOo0oDbO0oDoO0om™@ooOooDo
0000000000000 00000000000000O000D0D00DO00ooDoOogon
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000000000000 0000DO000bO0oO0O00O0o0oO0oDOo0obOoOOoDOoO0on
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I begin the book.
0000000000000 0000000000000000oooooooooon
0000000000000 000o0dooooooooood

I begin to read the book.
O0000MbookdODOO0OOObookDDOODOODreedd00D0OD0ODOODOODO
ObeginD OO0 read 00000000000 O0DOODOOOOODO

3.1 UOO0Ooogoon

gbuogobogbbodbbobooboboobobboooobbooboon
gbogbodbooobuogboogbuoobbboobbogbooboboobbod
gbogbobodbbobbooooobbooboobbuodobooboboobbon
gbobbuooogbbbuoooobbboooobobobuoognbo



car

000 = [0 1=a0vehicle |

gudd = =z
oooo = 0000 = drive(e,y,z)
I 0000 = create(e,z, x) J

gobbouooggbbouoooobbbuooogoon
1 000 (argument structure): 00 0000000000000 00O00O0OO

2 0000 (event structure): 000 0000000000000 O0O0O0O000O0O
HEN

3 0000 (qualia structure): 0 00O (formal role)00 O 0O O (constitutive role)O
0000 (telicrole)D0 0000 (agentive role) 0000000000000 OO

4 000000 (lexical inheritance structure): 00 000000000000
gd

3.2 OO0

00000000 0O'000000 (true argument)0 0 OO (default argument)d O
O (shadow argument)d 0 O O (true adjuncts) 000 000000000000 00O0O0O
gdd

e 0OU:0J00DLDLDULOOODLDOOOOO
e 0OU:0J00DLDLDULOOODLDOOOOO
e I0:0JU0O0LDOUOOODLLOUOOODLDOOO

e 00O:00ODLOULOLOOODLODLDDLOLDDODOULOOOODLODLOODDLODDOOO
gboboooooboooogooo



3.3 Ooon

000000000000 (state) D00 (process)0 0O (transition) 00000000
OoogbooobbuodbbuodbbuoobbiobiobD <« Qo U<o,, OOU
0000000000000 00000oooO (boo0)oooooo

e <. 00000O00COOOOO
e 0, 000000
e <o, 1000O0OOOOOODO
00000000 0000000

| develop

O 1=z :animate
ood = O 2=y:artifact
000000 1=z:artifact

[ OO0 1=¢el: process
00 2=e2: state

gogd =
Restr =< oy
| Head = el |
Coon :'DDDD = ewist(e2,y) |
0000 = buildact(el,z,z) J J
3.4 0O0OOO

gbuogbbougbobobboobboobuoobbouooboogboobbod
gooo

e U0 00DLDLOULOOODDOOOODLDDO

e U0 00LDOULOOODLLOUOOODLDOOO

e 00O 0O:00LDLDOUOOODO

e 00U 00DLDLDLOLUOUOOODLDOOOOO



3.4.1 0OO0OOO

gbuogobuobugbooboooobbooboobboobbuoobobood
0000000000000000000000000000 (dotted type) DO O OO
gooobgad

e IOIDOOODODOODO sortal typing OO OO OOOODOO
e U OUOODLODLDOUOOODLDLDDOOOLODLODUOODLDD

gbobboogobbbooobbobbogobobooobobboooga

a
000 = [D1=ux:type |
0000 = [0000 = 2

)

O0b0DUOman000O0O0O0O0O0O0OOOOO0O0OODOOOO

[ man ]
goo = [Dlzx:human]
[0DD00 = a2 |
ogooo =
I [DDDD :male(x)J_

gbbogudbouootobdtdebogbuogobboobobbogbooboboobbon
gboboboogobbbooobboboogobobooon

(of

ERERN =

U 1=uz:typel
U 2=y:type2

oooo = [DDDD = Telation(y,x)}

O O O information [0 physical object 00D 00000 O0OO0ObookDODODOOOO
O0o0obooobonoo



| book ]
O 1 =x:information
O 2 =y : physical_object
0ooo _ Yy pny J
O00oodgd 1=w:human
DO00DO00 2=v: human |
00 1=el 1 process
ogood =
| U0 2=e2:transition
0000 = hold(y,x)
ooog = 0000 = read(el,w,z.y)
0000 = write(e2,v,x.y)

3.4.2 0O0O0OO

OOooboobOoboobooobooobob0obobooboboobobUubUbhandDng
gboobogooobobogo

| hand
D00 = [Otl=z:limb|
oood = =z
oooog =
I 0000 = partoof(x,y: body)

OO000Db0b0b00b0b0ObhandDO body’ DOOODOODOODOOOOOOODOODO
gooo

3.4.3 0OO0OOO

gobuogd og’'bogdugobbooobbooobbuoobbuoobbooboon
0000000000000000000 (direct telic)D 0000000 (purpose telic)
gbbbuoooobbbooobbboogbobbbuoogbo

O0O0O0D00O0Obeerd Qg
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_beer _
_Dlzx:liquid
ood =
000000 1=w:human
gogd = DDlzel:process]
0000 = =
oooo =
0000 = drink(el,w,z)

O00000ooooooodn beerd humanO drink 000000000 0OOOOO0OO

OO00000DOknifed 0 0OO

_kmfe ]
[0 1=ux:tool
oo =
000000 1=y: physical_object
0000 = [O001=el: |
0000 = @ |
good =
| oooo = cut(el,x,y)J J

OO000D00OD0O0O0D00D0O0OO knifed physical object D cut DO DO ODOOOO0O0DOODO
gooo

3.44 0O0OO0OO

gbobboogoobbbuooogbobbooogobbbtbtdearibbooggnd
gboboboogogd

car

O 1=x:wvehicle

ogdn = 000000 1=w: human
000000 2=w:human
=DDDD = x

ooog = 0000 = drive(el,w,z)

0000 = create(e2,v,x)

11



OO0000000 humanOOcarD 0 create DO OO0 OO0OOO0OO

3.5 U4Ooboon

gouodbboobuogbuogbooobuogbooboboobooboobobad
gooobbbbobobbbbbbbbtboddooooooooobmooboodgaodg
Diss,ad 000000000 ODODOOODOOODOOODODOOODOODOODO
gboboogobbbogoobboogd bbh'gobbogobobbuoomooog
gobooooboboooobbooon bo'gboboooobo oo od
gbogbuogobogboougbooobuoobboobuogbooobooboban
goboo
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4.1 0OO0O0O0OO0OO0OOOOOOOO

godbbgoboogbbuogbboobooobboboobobuoobboobbon
gobooodgg

4.1.1 00000

O00000IPALM4|00000C00O0OO000O00OOOOO0OOOOOOOOOODOO
gooboooobod

gobooo

(1) animate(ANI)
(1-1) animal(ANL)
(1-1-1) human(HUM)

gboboobdaog

(2) concrete(CON)

2-1) automata(AUT)
2-2) edible(EDI)
2-3) liquid(LIQ)
2-3) pasty(PAS)
2-4) solid(SOL)

2-5)

con_ product

13



gooadad
(3) top

(3-1) locus(LOC)

(3-2) interior(INT)
(3-3) organization(ORG)
(3-4) network(NET)
(3-5) space(SPA)

00000000 /oo0ooo
(4) top

-1) O phenomenon(PHE)
-2) natural entitiy(NAT)
-3) plant(PLA)

-4) gaseous(GAS)

-5) element(ELM)

-6) potency(POT)

) activity(ACT)

-8) event(EVE)

-9) appointment(APO)
-10) product(PRO)

-11) resultant(RES)

-12) process(PRC)

-1) price(PRI)

-2) measure unit(MEA)
-3) social bonds(SOC)
-4) gradable(GRA)

5) attribute(ATT)

14



reciprocal(REC)
personality (PER)
mind (MIN)
manner(MAN)
-10) forms(FOR)
5-11) evaluation(EVA)
5-12) currency(CUR)
5-13) duration(DUR)
5-14) distance(DIS)
5-15) item(ITM)
5-16) ratio(RAT)
5-17) quantity(QUA)

1

1

5-6)
5-7)
5-8)
5-9)
5-1

o

(
(
(
(
(5-10)
(5-11)
(5-12)
(5-13)
(5-14)
(5-15)
(5-16)
(5-17)
(5-18) value(VAL)

(5-19) state(STA)

(5-20) role(ROL)

(5-21) relational terms(REL)
(5-22) direction(DIR)

(5-23) phases(PHA)

(5-24) reference point(REF)
(5-25) norms(NOR)

(5-26) subfield(FLD)

(5-27) information(INF)
(5-28) inclination(INC)
(5-29) quality (QAL)

(5-30) proposition(PRP)
(5-31) stage(STG)

(5-32) appearance(APP)
(5-33) unit(UNT)

(5-34) point in time(PIT)
(5-35) time(TIM)

15



(5-36) ordinal(ORD)
(5-37) name(NAM)

(5-38) entity(ENT)

(5-39) congregation(GAT)
(5-40) kind(KND)

(5-41) abstract(QUA)

0000000000000 00000000o0oooooooooot

4.1.2 O00O0O0O0OOOOOOLDOOOOOOOOO0

(1) animate 00000000000 OOOOOOOOOOOOOOOOOOOOO
gbboboodobmooobboooobbogo

e animate ] topU U D OO OOONO
Jdddanimate 100000 DOOOOO0O
formal = animate(x:top)

gbobouoogoobboooon

animate
000 = [O01=a0T
oooo = [DDDD = am'mate(x)]

(1-1) animal 0000000000000 00O0O0O0O0O0OO0OOOOOOOOOO
googboobobmoboobooboobo

e animald animateJ OO OO OOOO
00000 animal OO0 O0O0O0OOOOOO

formal = animal(x:animate)

gobooboogoobbooooan

000000000000 x00000000000000000000000000 ‘0 (x))000
0000000000000 0000000000000000o0oDOo0OoO0b0O 0000000 Og IPAL
basicnoun 00000000000 OO0OO

16



animal
D00 = [0 1=aDanimate ]
D000 = [0000 = animal(z) |

(2-2) uman(O0) OOOOOOOO0O0O0DO0ODOOOODOOOOOOOOOO

e human 0 animal 0 OO0 OOO00O0OO
O000OD0 wmanOOOQOOOOOOOOO

formal = human(x:animal)

gobooboogoobbooooan

human
D00 = [0 1=asDanimal |
D000 = (0000 = human(s) |

(2) concrete 000000000000 O0OO0OOO0ODOOOOOOOOOOOOMO
gbooboogn

e concrete topU OO OO0 ON

e concreteJ U DUUOODDODOUOOODODO
U0 possess HUUOUOOOODDOOOOOMO

telic = possess(e:state,y:human,x:concrete)

gbobbuoooobbbdoogn

concrete

O 1=220T
o0ogd = O 2 = yUOlocus

O00000 1=_:z0human
0000 = [001=el: state |

I D000 = concrete
oooo =
I 0000 = possess(el, z,x)

(2-1) automaton 00 0000000000000 000O0O0O0O0O0ODIOOOOO
gboboboubobougogboo

17



e automaton ] concrete U U OO O OODONO
OOO0O0Oconcrete00Q0Q0Q0QOOQOODOOO

formal = automaton(x:concrete)

e automaton 10 OO0 0OOOOOOOOOOO
OOoperatel 00 O0O0O0OOOONO
telic = operate(e:process,y:human,x:automaton) D0 0000000000000

automaton

[ 01 =20 con_product -I
o0oad =

| O 2 =ydhuman J
goog = 00 1261Dprocess]

0000 = automaton(x)
ooon =

0000 = operate(el,y, )

(2-2) edible OO0 O0O0O0O0O0O0O0OOO0OOO0OMOOOOOOOOOOOODOODOO

e edibled concrete O OO OOOOO
O0O0O0O0Oconcrete 00 O0OOOOOOODO

formal = edible(x:concrete)

e ediblelIDOODOOMO
UOeatJUOODODUOOOOO0OODOOO

telic = eat(process,x:human,y:foods)

gbobouoogoobboooon

[ cdible
[ 0 1 = a0 concrete
Oo0od =
| O 2 =ydhuman
good = 00O lzeIDprocess]
0000 = edible(x)
oodo =
0000 = eat(el,y, o) J

(2-3) liquid 0000000000000 00000

18



e liquidO concrete D 0 OO0 OOOOO
O00O0Oconcrete 000000000000

formal = liquid(x:concrete)

e liquid 00 000D freeze 0 000 00 00O OO O Oformal = freeze(e:transition,x:liquid)

e liquidOODOOODODOODOO
OO0 drinkO0O00O0O0O0OOOOOOOO
telic = drink(e:process,y:human,x:liquid) OO0 0000000000000

| liquid -

[ O 1 = a0 concrete

oood =
| 0 2 =gy0animate
[ 00 1=el: transition ]

gooo =
| 00O 2=e2:process J

oooo = (0000 = liguid(z), freeze(el, z)
0000 = drink(e2,y,z)

(2-4) pasty(00OJO0O0) ODODOOOOMOOOOOOOOOOOOODOODOO

e pasty [l concrete 10O OOOON
O0O0O0O0Oconcrete OO OOOOOOOOO

formal = pasty(x:concrete)

gbobouoogoobboooon

pasty
oo = [Dlszconcrete]
0000 = (0000 = pasty(a) |

(2-5) solid O OO

e solidd concrete O OO OOOODO
O0000soid0O000O0OO0OOOOOO

formal = solid(x:concrete)

gbobouoogoobboooon
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solid
ogno = [Dlszconcrete}
0000 = (0000 = solid() |

(3-1) locus D0 OOOO0OOOODMOOOOOOODODODOODOO

e locusO concrete D000 O00OOO0OOOevent OO0 OOOOOOOO
OO0 o000 0oooogopoog

formal = in(y:concrete.event,x:top)

e interiorH I O00O0OOOOOONO
OO go_out U000 ooooonoO
formal = go_out(e:process,y:concrete,x:top)

gbobouoogoobboooon

[ locus ]
[0 1=a0T |
OO0 =
[DDDDDD lzyDconcrete.eventJ
0000 = [0000 = ay,z) ] |

(3-2) interior 000 0000000000000 O00OOO0O0OOOOOODOOOOO
gboogobuogooboooboobobuogbboooobooobuoooobobon
gboboboogobbotbooobbuogoobboooobboowoboobboboon
goo

e interior O O0OOOOOOO
OO0 i nO000gQoooooooo

formal = in(y:concrete,x:interior)

o interior UL UODODOUOOOODODOMO
U0 go_owtJUOOOOO0OOODOONO

formal = go_out(e:process,y:concrete, x:interior)

gbobouoogoobboooon
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interior

U 1=20T
goo = U 2 = yUconcrete
U 3 = 20 concrete
gooog = [DDlzel:pmcess]
oooo = [ 0000 = in(y,x),goout(el, z,x) ] |

(3-3) organization 000 0000000000000 00O0OOO0OO0OmMOOOOO
goobooodg

e organizationJ U0 U0U0UUOOUOOODOODODOOOOOO
O0 memberof OO0 O OO00OOOOOOO

constitutive = member_of(x:human,y:organization)

e organization0 0000000000000 (role)000O0O
U0 postD0ODOOOO0OO0OODOOO

constitutive = post(x:human,y:role)

e organizaiton 1 U U U UODODODUOOOO0ODODOOOOO
U0 organize U0 D ODUOOOOODOOO
agentive = organize(e:process,x:human,y:organization)

gbobouoogoobboooon

organization
[0 1=.0T
oo = 000000 1=ydhuman
000000 2=z:role
oo = DDlzeI:process]
oooo = organization(r)
oooo = 0000 = memberof(y,x),post(y,z)
I 0000 = organize(el,y,x) |

(3-4) network 00000000 DOO0OOOOODOODOOOOOOOOOOOOOO
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gbobogodbbogbouooobuoobbboobboobobobobuooboboobobon
oboobogboobooboboboobooboobobmboboobobooobog
gobooogo

e network U top 0O OO OOOO
00000 topO00ODODDODDOODODO

formal = network(x:top)

network
oog = [Dl::cDT
D000 = [0000 = network(z) |

(3-5) space 0000000000 locusO interiord organizationO network 0 0 0 O O
bobobobooboooboobobdoboooobomuoboboooooboooooban

e space ] 0 O Oinformation0 0000000000
OO0 for0000O0DODOOOO0OO

formal = for(x:top,y:information)

network

[0 1=a0T |
0on =

[DDDDDD lzy:mformationJ
0000 = [0000 = for(z,y) |

(4-1) phenomenon OO00000000O0O0O00OO0OOOOOOOO/00/0000
0000000000000 00O00bO00D00DOO00bO00DOoDOO00ODbDOoDOOoOoDOOn
000000000 natural _entity plantd gaseousd elementd potency D O 0 0O 0O 0O 0O O
000000000000 00o0ooooooooon

e phenomenon [J topO O OO OOOOMO
O0000 topOOO0OODODODOOOO

formal = phenomenon(x:top)

gbobouoogoobboooon
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phenomenon
0oo = [D1=a0T
oooo = [ 0000 = phenomenon(x) }

(4-2) natural entity 0 0000000000000 000CO0OO0OOO0ODOOOOO
gbobbuooogmuoggogboboooogooo

e naturalentity 0 00000000
O0move0O0O00OD0O0ODOODOODO

formal = move(x:natural_entity,y:locus)

gbobouoogoobboooon

[ natural_entity ]
. _ [o1=aor |
| 000000 1 =y0locus |

oooo = [ 0000 = natural_entity(z), move(z,y) ] J

(4-3) plant 00O 0OO00OO00O0OOOOO0OOOO0OOOO0O0DODmMOOOOODOOO
gooo

eplant 000000
OO0 grow OOOOOOOOODOODO
agentive = grow (e:transition,x:top)
Ooooooobooooogo

[ natural_entity ]
0oo = [01=4a0T ]

00000 = [ 00 1=a0transition |
0poo = [DDDD = grow(el,x)]_

(4-4) gaseous 0000000000 OOOOOOO
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e caseous 1 1 OO OOOOMO
OO0 inhale00O00O00O0D0OOODOOO

inhale(e:process,y:human,x:gaseous)
gooouooooodoodgo

gaseous
D00 = [01=20T000000 1= yOhuman |
gogd = [DDlzelerocess]
o000 = gaseous(x)
oood =
I 00000 = O inhale(el,y,z) |

(4-5)element 000000000000 0O0O0OCOOODOOO0MMOOOOOOOO
gobobuoogon

e clementJ top0 OO OOOOOO
00000 tepOODOOOODOODOOOO

formal = element(x:top)
gooooooooooobobon

element
D00 = [O01=20T |
D000 = [0000 = eement(x) |

(4-6) potency 0000000000 OO00O0O0OOOOOOOO

e potency ] topU OO OOOOMO
dodddtopd0nooobooogg

constitutive = part_of(x:top,y:animate)
gooouooooodoodgo

[ potency ]
[0 1=2a0T
aood =
0o dooo 1 =ylanimate
0000 = potency(x
e potency(x)
I 0000 = partof(z,y)
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(4-7) activity 00000000000 (000000 0OO0OOOOOOOOO)MOO
gbbbuoodgobbbooobbbboogobbbuooobbn

(4-8)event DO00ODODO0OOODOOOOOOODOOOOOOOODOODOODMOOOO
gobobogogobood

e cvent 00000 (point_in_time)0 0 00O (locus) O O
O occur U dgonooogononon

0000 = occur(x:top,point_in_time.locus)

gbobouoogoobboooon

event
O 1=20T
o0oad =
O 2 = yOpoint_in_time.locus
gooog = [DD lzeIDprocess]
| 0ooo = [DDDD = occur(el,x,y)]

(4-9) appointment 0000000000000 O0O00O00O0COO0MOOOO0OO
gobooodgg

e appointment [ top OO OOOOOMO
00000 tepODODOOOOODODOOO

formal = appointment(x:top)

gobooboogoobbooooan

appointment
000 = [D1=a0T
o000 = [ 0000 = appointment(x) ]

(4-10) product 00000000 DOOOOOO0OODOOOOOOODOOOOOOOO
gbobmgdoobooogboood

e product 0O O0OOOOOOOOOODONO
O0makeOOOOOOOOOOOOO
agentive = make(e:process,y:human x:top)

gbobouoogoobboooon
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[ product ]
000 = [0 1=20T |
googd = [DD lzeIDprocess]
Oodd = product(x
oooo = b ()
I 0000 = make(el,y,x)

(4-11) resultant 000000000000000000000000(0:000000
oooo)

eresultant 0000000000 OOODODOO
OO0 occur0 000000000 OO
0 0 O O =occur(e:process,y:top,x:resultant) 00000000000

resultant
[0 1=40T
ooo =
0ooooo 1=4017
goog = DDlzeI:process]
0000 = resultant(z)
ooog =
0000 = occur(el,y,x) J

(4-12) process 000000 OO O phenomenond natural entityd plant( gaseous el-
ementl] potencyl] activityll event[] appointment[] resultant] process 1 0 0 0O 0O 0O O O O
00000 oooooooooooooooon

e process topU U OO OOOOO
guodddtsopddboonooga
formal = process(x:top)

gobooboogoobbooooan

process
D00 = [0 1=20T |
oooo = {DDDD :element(m)]

(5-1) price 10000000 ((0:000000000)
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e price 100000 D0ODODOODOOODOOODOOO currencyDO0OD0OOO0OO0O
OO0 cost,valueof DO OO0 OOOOOOOO

00 0 O =cost(y: T ,x:price),value_of(z:currency,x)
gogoooooooooog

I price ]
O 1 = a20abstract
oo = O 2=y0T
U 3 ==z:currency
0o0og = [ 0000 = cost(y,x),valueof(z,x) ] J

(5-2) measure_unit 00000000 (0:00000000000)

e measureunit 1000000000 OODOOOO0O0O0O0OO0OO0OOO0ONO dura-
tion/distance/item /ratio/quantity 0 0 0 0 00000
00 have,valueof DO OO0O0D0OOO0DO0O
formal = have(y:T,x:price), value_of(z:duration.distance.item.ratio.quantity,x)
goodooooooooon
[ measure_unit
O 1 =ux: abstract
000 = |o2=4aT
O 3 = 2z : duration.distance.item.ratio.quantity

000 = | 0000 = have(y,x),valueof(z,x) ]

(5-3) social bonds 00 000000000000000000000000000
0/00000000000000000(0:00000000000)00000000
000000000

(5-4) gradable 00 00000000000000000000000000000
social bonds 1 0 000 /00/000/000/00/00/00/00/00/000/0
0/00/00/00/00/0000000000000000000000000000
000000000000000(0:00000000000)00/000000000
0000000000000
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(5-5) attribute

000000000000 D0O0D00O000O0Opriced measure unitlsocial bondsd gradable
000000(@:00000000000000000000000O0000000O0O0O
goddoooooobbbbooogoo

(5-6) reciprocal 000000000000 OOOsocical bondsODOO0O00O0O0O00O
0000000000000000000O0O0O0O0/o000oooUoooooooa
(0:00000000)000O0O0000D00O0O0oOoOOOOO

(5-7) personality 00000000000 (O:00000000000C00O)

e personality 000 (human) 0000000000
OO0 natureof 00000000 O0DOO0O
0 0 O O =nature_of(x:top,y:animate)
goodooooooooon

personality
[0 1=q0T
ood =
 0oduoo 2=ylanimate
0000 = personality(z
e p y()
I 0000 = nature-of(x,y)

(5-8) mind OO0 O0O0O0O0D0DOO(D:0000O0DO00OOODO)

e mind J 00 (animate) 0000000000
OO0 natureof OO OOOO0OOOOO

0 0 0 O =nature_of(x:mind,y:animate)

gboboobooggbobooago

mind
[0 1=20T
oo =
| 0ooooo 2=gydanimate
0000 = mind(z) |
good =
I | oooo = nature_of(x,y)JJ

(5-8) manner 00000000000 (0:00000000000O0ONO)
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e manner 0 0 0 (animate) 0 0 O (organization) 0000000000
OO0 natureof U0 O00OOOOOODOOO
0 0 O O =nature_of(x:top,y:animate.organization)

gboboobooggbobooago

manner

[0 1=20T
0on =
0 duuooo 2=ylanimate.organization
0000 = manner(z)
good =
I 0000 = natureof(z,y)

(5-10) forms 000000000000 DOOO00OOO0OOOODODOODOrrecipro-
cal,personality,mindmanner 0 D 0 [0 00 /0000000000000 0OOOOOO
0oooooooooooobooooooooooooo

(5-11) evaluation 0000000000000 O00ODOODOAO reciprocald personalityd
mindd mannerJforms 00000 M O00000O0O00O0OODOO0OODOOOODOOO0OO
gooooooooooooooonoooogoo

(5-12) currency 0000000 (D:100000000010000000)

e currency 00D DOOOOOOOONO
O0numberD OO OOOOOOOONO
constitutive = number(x:top, 0 7)

gbobouoooobbodago

[ currency ]
000 = [01=20T |
Q000 - [ 0000 = currency(x) -I

I [ 0000 = number(x,0'") J J

(5-13) duration 00000000 (000000)000000(0:00000000
oooo)

e duration0 0D DOOOOOO
O0nnumber DO O0OOOOOOOOO
constitutive = number(x:top, 1) 00 000000000000
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[ duration ]
000 = |[O01=q20T |
0000 = duration(x)
gogd =
I 0000 = number(x,0')

(5-14) distance 00000 (DO0O0O0OD0)000O00O0(0:0000000OD10OO
O0000oono)

e distance O OO DODODOOOODO
O0 number OO0 O0OQO00OOOOOOO

constitutive = number(x:top, O )
guodooooooooobd

[ distance ]
000 = [01=20T |
[ 0000 = distance(x) -I
gogd =
I [ 0000 = number(x,0") J J

(5-15) item 00000000 DOD0O0O(0:00000000000)

e itemUJUI0O0OODOOON
OO0 number OO0 OO00OD0OODOOOOO

constitutive = number(x:top, O )
guodooooooooobd

[ item ]
D00 = [01=40T |
o000 = item(x)
gogd =
I 0000 = number(x,0') J

(5-16) ratio 000D ODO00OO0ODO(O:50000000300120km/h00)

eratio 00U DOOOOOOON
O0number DO O0OOO0OOOOOO
constitutive = number(x:top, 1) 00 000000000000
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ratio

000 = [01=240T |

0000 = ratio(x)
0000 = number(x,0')

goboo =

(5-17) quantity 0000000 QO O O durationO distanced itemO ratio 0 0 0 0 O O
(0:0000oo1ooooooon)

e quantity 1000000000
00 number 000000000000

constitutive = number(x:top, O )

gbobouoooobbodago

[ quantity ]
000 = [01=40T |
godd = quantity(z
e q y(x)
I 0000 = number(x,0')

(5-18) value 0000000000000 00(D:00000000000)0000
00000000000000000000000000000

(5-19) value 0000000 (000D0000000000000000000000
000)000000000000000000000000(0O00000000000
00000000000)0(0:0000000000)000000000000000
0000000000000000000000

(5-20) role 0000000000000 000000000)

eroleJ000000DO0OOOOODODOOODOODN (organization) 000000
oao
00 postUmember UOD OO OOOOOOOO

formal = post(y:human,x:top),member(y,z:organization)
goooououooodoo
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role

U 1=20T

ooo = 000000 1=ydhuman
000000 2=z0o0rganization
0000 = | 0000 = post(y,x), member(y, z) ] |

(5-21) relation terms 00000000000 (0:0000000000)000O
O00D0000o0ob0bbo0oo0ooboboooobboboooooo

(5-22) direction 00 0000000000000 O00OOO0ODOOOOOO(O:000O
O000)0000 (locus) 000000000000 DOODOOODODOODODOODODODOO
gobooobodbbooboobbbuoooboobtbooobboobboobbon
gobobooooobbuoooobobboooon

(5-23) phases 000 0000000000000 0OCOOOOOODOOOODOOOOO
J0o00o0ob0ooobobbooobbooboboooboobooobbooobboooon
O00(@:0000020000)0000000000000O0O0ODOODODODODODODODOO
goboboooobbboooobbboooobobooon

(5-24) reference point 000 0000000000000 O00O(MOOOOOOOO
00000000000 00000000 0O animatedconcreteldspaceld processl] abstract
0000000000000 00o)(o:0000o00o0Do0oO0o0)0oooooooooo
O00b00o0oobobo0ooooobboooobobboooobobboooon

(5-25) norms 000000000 (0:0000000000)

e norms U ODODOOOO topU O OO
godddtopd0ooooboogno
formal = norms(x:top)

gobooboogoobbooooan

norms
D00 = [01=20T |
D000 = [0000 = norms(x) ]

(5-26) subfield 0000000000000 0O0O0OOD(0:0000000000O)
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e subfield DO ODODOODODO topd O OO
guodddtopddoonooga
formal = subfield(x:top)
gooooooooooobobon

subfield
D00 = [01=20T |
D000 = [0000 = subfield(x) |

(5-27) information 0 0000000(0:00000000000)

e information 0 0000000 topO0O OO
gudddtopdboonoggg
formal = information(x:top)

gbobouoogoobboooon

in formation
0oo = [01=a0T]
oooo = [ 0000 = information(r) ]

(5-28) inclination 100 0000000000000000(D:000000000
0o)

e inclinationO0 OO0 QO OOOOO
OO0 haveOOOOOOOOOOOO

formal = have(e:state,y:human x:top)

gbobouoogoobboooon

[ inclination
O 1=20T
oog =
Ooooond1=y:human
D000 = [00 1= elOstate ]
oooo = [ 0000 = inclination(z), have(el,y, ) ] |

(5-29) quality 000 0000000000000 ((O:0000000000)
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e quality 000 D0DODODO (concrete) DO OO OO
OO0 have OO0 OOO0OOODOOOOO
constitutive = have(y:concrete,x:top)

gobooboogoobbooooan

[ quality ]
0 1=20T
0o =
O 2=yUconcrete 000000 1=ydhuman
oood = [ 0000 = quality(x), have(el,y, ) } |

(5-30) proposition D 00000000000 OOOOOOOOODOO(@C:0000
000000)00000000000000000000000O0O00OOO00OoDOoOO0
guoddoooooobbbbbooodad

(5-31) stage 000000000 OstateDresultantOquality 0000 00(0:0000
O00000o0oo0o)

e stagell topU OO OOOOM
godddtopd0dooooboogno

formal = stage(x:top)

gobobogoobbobooon

stage
000 = [0 1=altop |
oooo = [DDDD = stage(x)]

(5-31) appearance 0 O0000000000000000000000(0:00000
oooooo)

e appearance ] top 0O OOOOOOOO
00000 tepODODOOOOODODOOO
formal = appearance(x)

gobooboogoobbooooan
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appearace
000 = [0 1=a0top |
oooo = [ 0000 = appearance(x) ]

(5-32) unit 000000 (0:000000000)

e mitJ topU OO OUOOOOMO
guodddtsopddboonooga
formal = unit(x)

gobooboogoobbooooan

unit
D00 = [0 1=altop |
D000 = [0000 = wnit(x) |

(5-33) point in time 0000000000000 O0O0OO0OOO/O00/00000O
0000000000000 000(@:00000000000)

e point intimeJ topU U OO DOOOOOONO
OO000D tepOOD0ODODOOOODO
formal = point_in_time(x)

gbobouoogoobboooon

point_in_time
000 = [0 1=aOtop
0ooo = [0000 = pointin_time(z) |

(5-35) time D0 000000 O0O0OOpoint in time 0 O phases 0 0 measure unit O
0000000000000000000000000O000000000O0O0(O:0o0
O000ooooon)

e time topUUUIULOODOODDOMD
godddtopdoooboogno
formal = time(x)

gbobouoogoobboooon
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time
D00 = [0 1=altop |
D000 = [0000 = time(x) ]

(5-36) ordinal DO O0O0O0OD0OOOO0OOODO(0:000O00O0ODOOOODODOO)

e time topUUUIULOODOODOMD
godddtopdoooboogno
formal = ordinal(x)

gbobouoogoobboooon

ordinal
D00 = [01=afltop |
D000 = [0000 = ordinal(z) |

(5-37) name 000000000 (O:0000000 ABODO)

e nameJ 00O (concrete) 0000 ODO00O0O0O
U0 name O 0O0OOO0OO0ODOOO

formal = name(x:concrete, 0 0 ’)

gbobouoogoobboooon

name
0o = [Dlszconcrete]
D000 = [0000 = name(r,00") |

(5-38) entity 0000000000000 OOOOOODOOOOOOOOOOODO
0000000000000 0000000000O((@: 00000 a000000O0O0O)

e entity l topU U OOOOOO
godddtopdoooboogno
formal = entity(x:top)
guodoooooooobbbd
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entity
D00 = [0 1=240T |
D000 = [0000 = entity() |

(5-39) congregation 00 0000000000000 0000MIO0OO0OOO0OO
O0O0O00000000 human O organization 0 O O 0O O O human O organization U
OoOOo0oodbooobOd0lecusO0OO00OODOOODODDOODDOODOODOODO
OOoo0o0booobooobooobooboobooXobooooooboobooo
O000(@0:000000000000)

e congregation ] topU 0 OO OOOOMO
guodddtsopddboonooga
formal = congregation(x:top)
gooooooooooobobon

congregation
0oo = [D1=a0T
oooo = [ 0000 = congregation(x) ]

(5-40) kind 0000000000000 0Orle00000 (0:00000000
0o)

e kind topO O ODOOOO
godddtopddoooboogo
formal = kind(x:top)
gooooooooooobobon

kind
000 = [01=40T |
0000 = [0000 = kind(z) |

(5-41) abstract 00 (5-1)00 (5-40)00000000000000000(0:00
Doooooooo)
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e astract J topU OO OOOON
gudddtopdboonoggg
formal = abstract(x:top)

gobooboogoobbooooan

abstract
000 = [01=40T |
0000 = (0000 = abstract() |

4.2 OJO0O0OO0OOOOO

A0BOOOOOOODOOODOOOODAD BOOODOODOOODOoOoOboOooooo
gooboooobod

BOOOOOoDOOoOobDOoobobDooboboobooobo
1 xO000000AQODOODOODOODOO
- BOOOOOODOOOODOOODOOOOADOODOOOD

2x00000obboooan

— A0000000OO0bOO0o0ooOOooOOooOobOobOobooBOObDOODOOOO

gboobogooobogo

function A no_B(A, B) returns result_list
intermidiate result < A _no_B1(A, B)
if intermediate_result
then push(intermediate_result, result_list)
intermediate_result <— A no_B1(B, A)
if intermediate_result

then push(intermediate result, result_list)

function A _no_Bl(x, y) returns intermediate_result

if00xO00000,y0DOOOOOOOODODODOO
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then intermediate_result
«—yooooooooooxboooogdy
elseifxOOOO0O0O 2000000000000
then intermediate_result
«—x0000000000DO00D0DO0O0
yOooooooooobooooooooboobooooboo
0o0odboyOooo,000b0oobdy
else ifxOOOO0OOO0ODOODODOOO
thenxO0O00O0D0O0OD0DO0O0D0OODDOvOODOODODODODO
xO0OOO0OO0O
ifvOo0O00O00yOOOOoOoOoDOoOoODOOoODOOOO
oooooooo
then intermediate_result
«—000000Db0oDbOOobOooboDoobo yooQg,
0000000000y
else
yoooooobooooooooooobyoooooo,
AnoBl(x, y)
OO0000MAD BODODODODOOODOoOooOog

4.3 UO0OOUOOOOOOOO0O

O0Moo0ooobOod0 humanOO0OO0OO0OO0OO0OO0O0O0D0OO00OOOx:humanO

gbobbuoomobuoooobbooooobbogo

0
oodad = [Dlzx:human]
0000 = (0000 = O (x) ]

gomoobooootombobooor b’ bbo'"ooog .
0'000000000000000000 include(y:concrete,x:information)0 0 0 0 O
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O read(el:process,v:human,x)0 0 0 0 0 O write(e2:transition,w:human,x) 0 00000
0odoobooooooboooooa

O
O 1 = :information
0 2 =y : concrete
000 =
000000 1 =40human
000000 2=wdhuman
(OO0 1=el : process
ooog =
| 00 2=e2:transtion
0000 = hon(z0y),include(y, x)
0000 = | 0000 = read(el,v,z)
0000 = write(e2,w,x)

gboobboooboooooboboobbobbbbbbodoooooooad
OMooboooboooboooob0obooobobo0x00 human OOOOOOODO
ooooodbooobooboobooboobobboboobd humanDOQOOO
Oo00bOobooooboobDobobobUdbd hamanOOOODOOODOOO human O
gobooogobboogooboooobbbuooobbbooobbooomuog
OO0 humanO00O00000O0O00OD000O0000D0000000 humanOOOOOOO
gboobbooboobuooboobboobbobooobuooboobooboon
goog
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[ooo |
O 1 =z :information
0 2 =y : concrete
000 =
OO0D00D00 1=+00
000000 2=wdhuman
00 1 =¢el: process
ooog =
| U0 2=e2:transition
0000 = hon(20y),include(y, x)
0000 = | 0000 = read(el,v,z)
0000 = write(e2,w,x)

Obhobooobooboo@mobooboooobb mman D000 ooooooonod
gbobbuoodobbboooobbouoobobboooboboboobobboooobobbo
gbogbodbouooobuogboodgbuobboboobbodgbooboboobban
gobbuogogobood

gouodbboobuogbuogbooobogbooboboooooboogobad
gbobobgobmobooodbvobbooobboooobooooobobooon wO
gboobogobuogoboobbuoobbbboobobboobboobbodoon
gbobobuooodgobobod

oogd

O 1 = :information
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HEN
0000000000000000000000

\small

(defmacro arg-st-arg (x)
‘(first , x))

(defmacro arg-var (x)
“(second , x))

(defmacro arg-type (x)
“(third , x))

(defconstant top nil)

(defstruct lexical-entry phone arg-st event-st qualia-st)

(defstruct semantic-structure phone arg-st event-st qualia-st)

;; 0000000
(defun AnoB (A_noun B_noun)
(let ((baseB (AnoB1 A_noun B_noun))
(baseA (BnoA A_noun B_noun)))
(format t "Base: “a"%”a no “a”’%" B_noun A_noun B_noun)
(dolist (B baseB)
(cond ((first B)
(format t ""a”%"%" (change-of-phone A_noun B_noun (first B))))
)
(format t "“%Base: "a”%"a no “a”%" A_noun A_noun B_noun)
(dolist (A basel)
(cond (A
(format t ""a”%"%" (change-of-phone A_noun B_noun A))

))

))
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(defun change-of-phone (A B B-with-A)
(let ((phone (semantic-structure-phone B-with-A)))
(setf (semantic-structure-phone B-with-A)
(concatenate ’string
(string A) "_no_" (string B) "(" (string phone)")")))
B-with-A)

;;000p0oo0boobo
(defun AnoB1 (A_noun B_noun)
(let ((A1l (get A_noun ’lexical-entry))
(B1 (list (get B_noun ’lexical-entry)))
(lexicon_list nil))
(Lloop
(cond ((or (top? B1l) (null B1))
(return lexicon_list))
(t
(setf lexicon_list (append lexicon_list (AnoB2 Al B1)))))
(setf Bl (inherit_upper-noun B1))
)
)

(defun AnoB2 (A-noun B-noun-1list)
(let ((A-noun-list (expansion-dotted-type (list A-noun)))
(new-B-noun-list nil))
(dolist (A A-noun-list)
(let* ((new-A-noun (change (cp-lexical-entry A)))
(type-lists (arg-st-types new-A-noun)))

(setf new-B-noun-list

(append (AnoB-for-same-type

(noun-type new-A-noun)

B-noun-1list

new—-A-noun)
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new-B-noun-1list))

(dolist (A-type type-lists)

(let ((new-B-noun (AnoB3 A-type B-noun-list new-A-noun)))

(if new-B-noun
(setf new-B-noun-list (append new-B-noun new-B-noun-list))
))

)

)
new-B-noun-1list

)

;; 0000000A0C00DOBOOOOOOODOODODO
(defun AnoB-for-same-type (A-arg-type_list B-nouns A-noun)
(let ((B-with-A-list nil))
(dolist (B-noun B-nouns)
(let* ((newB-noun (change (cp-lexical-entry B-noun)))
(B (AnoB-for-same-typel A-arg-type_list newB-noun A-noun)))
(if B
(push B B-with-A-list)
)
)
B-with-A-list
)

;; 00000 (arg x human) OO0 0000 (QOOOOOOOODOODODOO)
(defun noun-type (lexicon_lists)
(let ((type-list nil))
(if (listp lexicon_lists)
(dolist (lexicon lexicon_lists)
(let ((argments (semantic-structure-arg-st lexicon)))

(dolist (arg argments)

61



(if (and (< 2 (length arg)) (eq ’arg (arg-st-arg arg)))
(push arg type-list)

))))
(let ((argments (semantic-structure-arg-st lexicon_lists)))
(dolist (arg argments)
(if (and (< 2 (length arg)) (eq ’arg (arg-st-arg arg)))
(push arg type-list)
))))

type-list
))

(defun AnoB-for-same-typel (arg-type_list B-noun A-noun)
(let ((B-arg-st (semantic-structure-arg-st B-noun))
(B_with_A_list nil))
(dolist (A-arg arg-type_list)
(dolist (B-arg B-arg-st)
(cond ((and (member ’arg B-arg)
(eq (arg-type A-arg) (arg-type B-arg)))
(let ((cp-B-noun (cp-semantic-structure B-noun)))
(push (add-to-Blexicon
(arg-var A-arg)
(arg-var B-arg)
A-noun cp-B-noun)
B_with_A_list))))
)
B_with_A_list
)

(defun add-to-Blexicon (select-variable base-B-variable A-noun B-noun)
(let* ((A-formal (qualia-search ’formal (semantic-structure-qualia-st
A-noun)))

(A-kansuu (qualia-search select-variable (rest A-formal)))
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(B-qualia-st (semantic-structure-qualia-st B-noun))
(B-formal (qualia-search ’formal B-qualia-st)))
(cond (A-kansuu
(setf (semantic-structure-qualia-st B-noun)
(delete-insert ’formal
(append B-formal (list A-kansuu))
B-qualia-st))
(combine-variable base-B-variable select-variable B-noun)))

))

(defun arg-st-types (noun_lists)
(let ((type-list nil))
(if (listp noun_lists)
(dolist (noun noun_lists)
(let ((argments (semantic-structure-arg-st noun)))
(dolist (arg argments)
(if (and (< 2 (length arg)) (eq ’arg (arg-st-arg arg)))
(push (arg-type arg) type-list)

))))
(let ((argments (semantic-structure-arg-st noun_lists)))
(dolist (arg argments)
(if (and (< 2 (length arg)) (eq ’arg (arg-st-arg arg)))
(push (arg-type arg) type-list)
))))

type-list

)
;A0 BO OO

(defun AnoB3 (A-type B-nouns A-noun)
(let ((B-with-A-list nil))
(dolist (B-noun B-nouns)

(let* ((newB-noun (change (cp-lexical-entry B-noun)))
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(B (match_A-formal-arg-type_B-arg-st A-type newB-noun A-noun)))
(if B
(setf B-with-A-list (append B B-with-A-list))
)
)
B-with-A-list
)

;;; 000000000000 00erg0000DOODOODOOOO
(defun match_A-formal-arg-type_B-arg-st (A-formal-arg-type B-noun A-noun)
(let ((B-arg-st (semantic-structure-arg-st B-noun))
(B_with_A_list nil))
(dolist (B-arg B-arg-st)
(cond ((and (member ’defarg B-arg)
(type-match A-formal-arg-type (arg-type B-arg)))
(let ((cp-B-noun (cp-lexical-entry B-noun)))
(push (list (composition (arg-var B-arg) A-noun cp-B-noun))
B_with_A_list)))
((and (member ’arg B-arg) (member ’information B-arg))
(let ((cp-B-noun (cp-lexical-entry B-noun)))
(push (composition (arg-var B-arg) A-noun cp-B-noun)
B_with_A_list))))
)
B_with_A_list
)

(defun composition (key A-noun B-noun)

(let* ((arg-st-list (semantic-structure-arg-st B-noun))
(target-list (qualia-search key arg-st-list))
(new-lists nil))

(dolist (list-x arg-st-list)

(cond ((eq-list target-list list-x)
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(setf (arg-type target-list) A-noun)
(setf (arg-st-arg target-list) ’arg)
(push target-list new-lists))
(t (push list-x new-lists)))
)
(setf (semantic-structure-arg-st B-noun) (reverse new-lists))

B-noun

))

(defun BnoA (A_noun B_noun)

(let ((B1 (get B_noun ’lexical-entry))
(A1 (list (get A_noun ’lexical-entry)))
(lexicon_list nil))

(loop
(cond ((or (top? Al) (null A1))
(return lexicon_list))
(t
(setf lexicon_list (append lexicon_list (BnoAl Al B1)))
(if (listp Al)
(dolist (one-of-Al A1)
(setf lexicon_list
(append lexicon_list
(composition-for-event-variablel
one-of-Al
(list B1))))
)
(setf lexicon_list
(append lexicon_list
(composition-for-event-variablel
Al
(list B1))))))
)
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(setf Al (inherit_upper-noun Al))

)
))

(defun BnoAl (A-noun-list B-noun)
(let ((B-with-A nil))
(dolist (A-noun A-noun-list)
(let* ((newA-noun (change (cp-lexical-entry A-noun)))
(newB-noun (change (cp-lexical-entry B-noun)))
(A-arg-st (semantic-structure-arg-st newA-noun))
(B-arg-st (semantic-structure-arg-st newB-noun)))
(dolist (A-arg A-arg-st)
(dolist (B-arg B-arg-st)
(cond ((eq (arg-st-arg A-arg) ’defarg)
(cond ((and (eq (arg-st-arg B-arg) ’arg)
(type-match (arg-type B-arg)
(arg-type A-arg)))
(push (insert-predicate A-arg
newA-noun
B-arg
newB-noun)
B-with-4)))
(if (dot-type-request-event-type? (arg-type B-arg))
(let ((cp-B-noun (cp-semantic-structure newB-noun)))

(push (event-type-for-dot-type B-arg

newA-noun

cp-B-noun)
B-with-4)))

)
))
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B-with-A
)

;; 00000 ibddd prolstaldtrad
(defun dot-type-request-event-type? (dot-type)
(let ((decomposed-type-list (take-dotted-type-apart dot-type)))
(dolist (one-type decomposed-type-list)
(if (member one-type ’(pro sta tra))
(return t)))
)

(defun event-type-for-dot-type (dot-type-in-B-lexicon A-lexicon B-lexicon)
(let ((decomposed-type-list
(take-dotted-type-apart (arg-type dot-type-in-B-lexicon)))
(A-event-st (semantic-structure-event-st A-lexicon))
(B_with_A nil))
(dolist (one-type decomposed-type-list)
(cond ((eq one-type ’pro)
(dolist (one-event A-event-st)
(if (type-match ’process (arg-type one-event))
(return (setf B_with_A
(insert-predicate one-event
A-lexicon
dot-type-in-B-lexicon

(cp-semantic-structure
B-lexicon))))

)))
((eq one-type ’sta)
(dolist (one-event A-event-st)
(if (type-match ’state (arg-type one-event))
(return

(setf B_with_A
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(insert-predicate one-event
A-lexicon
dot-type-in-B-lexicon
(cp-semantic-structure B-lexicon))))
)))
((eq one-type ’tra)
(dolist (one-event A-event-st)
(if (type-match ’transition (arg-type one-event))
(return
(setf B_with_A
(insert-predicate one-event
A-lexicon
dot-type-in-B-lexicon
(cp-semantic-structure B-lexicon))))
)
)))
B_with_A
))

(defun insert-predicate (A-arg A-noun B-arg-var B-noun)
(let* ((A-var (arg-var A-arg))

(B-event-st (semantic-structure-event-st B-noun))
(A-qualia-st (semantic-structure-qualia-st A-noun))
(B-qualia-st (semantic-structure-qualia-st B-noun))
(A-predicate-role-list (qualia-search A-var A-qualia-st))
(A-predicate-role (first A-predicate-role-list))
(A-predicate (qualia-search A-var A-predicate-role-list))
(A-role-in-B-qualia (qualia-search A-predicate-role B-qualia-st))
(A-formal-role (qualia-search ’formal A-qualia-st))
(formal-role-in-B-qualia (qualia-search ’formal B-qualia-st))

(B-with-A nil))
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(dolist (A-predicate-var A-predicate)
(let ((A-argment (qualia-search A-predicate-var
(semantic-structure-arg-st A-noun)))
(A-event (qualia-search A-predicate-var
(semantic-structure-event-st A-noun)))
(B-arg-st (semantic-structure-arg-st B-noun)))
(cond ((search "*" (string A-predicate-var))
(let ((var-list (take-dotted-type-apart A-predicate-var)))
(dolist (var (reverse var-list))
(unless (list-search var (semantic-structure-arg-st
B-noun))
(setf (semantic-structure-arg-st B-noun)
(append (semantic-structure-arg-st B-noun)
(list (qualia-search

var

(semantic-structure-arg-st A-noun))))))

)
))
((null (eq A-predicate-var (arg-var A-arg)))
(if A-argment
(setf (semantic-structure-arg-st B-noun)
(append B-arg-st (list A-argment))))
(if A-event
(setf (semantic-structure-event-st B-noun)
(append B-event-st (list A-event)))))
)
))

(let ((B-arg-st (semantic-structure-arg-st B-noun)))
(setf (semantic-structure-arg-st B-noun)
(delete-insert (arg-var B-arg-var)

(list (arg-st-arg B-arg-var)
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(arg-var B-arg-var)
(shift-type-for-event-type
(arg-type A-arg)))
B-arg-st))

(if A-role-in-B-qualia
(if (list-search (first (second A-formal-role))
(semantic-structure-qualia-st B-noun))
(setf (semantic-structure-qualia-st B-noun)
(delete-insert A-predicate-role
(append A-role-in-B-qualia
(list A-predicate))
B-qualia-st))
(setf (semantic-structure-qualia-st B-noun)
(delete-insert A-predicate-role
(append A-role-in-B-qualia
(list A-predicate)
(list (second A-formal-role)))
B-qualia-st)))
(if (list-search (first (second A-formal-role))
(semantic-structure-qualia-st B-noun))
(setf (semantic-structure-qualia-st B-noun)
(append B-qualia-st
(list (list A-predicate-role A-predicate))))
(setf (semantic-structure-qualia-st B-noun)
(append B-qualia-st (list (list A-predicate-role A-predicate
(second A-formal-role)))))))

(combine-variable (arg-var B-arg-var) A-var B-noun)

))
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;; 0000000 processl stateld transition [ proll stall tra 00U U [
(defun shift-type-for-event-type (dot-type)
(let ((decomposed-type-list (take-dotted-type-apart dot-type))
(new-type nil))
(dolist (one-type decomposed-type-list)
(cond ((eq one-type ’process)
(if (null new-type)
(setf new-type ’pro)
(setf new-type
(intern (concatenate ’string "PRO" "x"
(string new-type))))))
((eq one-type ’state)
(if (null new-type)
(setf new-type ’sta)
(setf new-type
(intern (concatenate ’string "STA" '"x"
(string new-type))))))
((eq one-type ’transition)
(if (null new-type)
(setf new-type ’tra)
(setf new-type
(intern (concatenate ’string "TRA" "x"
(string new-type))))))
)
new-type
)

(defun extract-list (key qualia-st)
(let ((extract-qualia-st nil))
(dolist (role-list qualia-st)
(setf extract-qualia-st

(append extract-qualia-st (list (first role-list))))
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(dolist (role role-list)
(cond ((listp role)
(if (member key role)
(setf extract-qualia-st
(append extract-qualia-st (list role)))))
)
)
extract-qualia-st

)

;;000b0booonoog
(defun type-match (A-type B-type)
(let ((A-type-list nil))
(cond ((null A-type)
nil)
((symbolp A-type)
(cond ((eq A-type B-type)
t)
((search "#" (string B-type))
(if (matching-types A-type
(take-dotted-type-apart B-type))
t
(type-match (get A-type ’isa) B-type))
)
((search "#" (string A-type))
(type-match (take-dotted-type-apart A-type) B-type))
(t
(type-match (get A-type ’isa) B-type))
))
((listp A-type)
(cond ((matching-types B-type A-type)
t)
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(t (dolist (A A-type)
(let ((A-isa (get A ’isa)))
(if (listp A-isa)
(dolist (upper-Atype A-isa)
(cond ((search "*" (string upper-Atype))

(push
(take-dotted-type-apart upper-Atype)
A-type-list))

(t

(push upper-Atype A-type-list)))

)
(cond ((search "x" (string A-isa))
(push (take-dotted-type-apart A-isa)
A-type-list))
(t
(push A-isa A-type-list))
)
)
)))
(type-match A-type-list B-type))
)
)

;;000bo0boooooooboobooobog
(defun matching-types (symbol-or-listA 1listB)
(let ((match-type nil))
(if (symbolp symbol-or-listA)
(dolist (x 1listB)
(if (eq symbol-or-listA x)
(setf match-type symbol-or-listA)))
(dolist (x symbol-or-listA)
(dolist (y 1listB)
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(if (eq x y)
(setf match-type x)

))))
match-type

))

;;000bo0b0bo0obooooooobobobooooogonog
(defun take-dotted-type-apart (dotted-type)
(let ((type-list nil))
(loop
(let* ((string-dotted-type (string dotted-type))
(position (search "x" string-dotted-type)))
(cond (position
(push (intern (subseq string-dotted-type 0O position))
type-list)
(setf dotted-type (subseq string-dotted-type
(incf position))))
((null position)
(push (intern string-dotted-type) type-list)
(return type-list)))
)
))

;; 00 A0D00D00ODO0OO0
(defun inherit_upper-noun (B-noun-list)
(let* ((B-nouns (expansion-dotted-type B-noun-list))
(types_of_B-noun (arg-st-types B-nouns))
(upper_noun nil))
(dolist (B_type types_of_B-noun)
(let ((B_lexicon (get B_type ’lexical-entry)))

(if (and B_lexicon (not (member-phone B_lexicon upper_noun)))

(push B_lexicon upper_noun))
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))

upper_noun

))

;; 0000000000000 0O00Db0obO
(defun expansion-dotted-type (lexicon-list)
(let ((new-lexicon-list nil))
(dolist (lexicon lexicon-list)
(let ((arg-st-lists (semantic-structure-arg-st lexicon)))
(dolist (argment arg-st-lists)
(cond ((eq (arg-st-arg argment)’arg)
(setf type-list (append (take-dotted-type-apart
(arg-type argment))))
(dolist (one-type type-list)
(let ((new-lexicon (cp-semantic-structure lexicon)))
(setf (semantic-structure-arg-st new-lexicon)
(delete-insert (arg-var argment)
(list (arg-st-arg argment)
(arg-var argment)
one-type)
arg-st-lists))
(push new-lexicon new-lexicon-list)))))
)))

new-lexicon-list

))

(defun formal-is-relation? (A-noun)
(let ((A-formal-role (first (semantic-structure-qualia-st A-noun))))
(unless (= (length (second A-formal-role)) 2)
t)
)
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;;000bo0b0booooogoobobobooooobooooon

;) 000o00b0obobooon

(defun extract-arg-st (predicate lexicon)

(let ((variable-list (rest predicate))
(arg-st (semantic-structure-arg-st lexicon))
(new-arg-st nil))
(dolist (var variable-list)
(let ((one-argment (qualia-search var arg-st)))

(if one-argment

(push one-argment new-arg-st))

)
(reverse new-arg-st)

))

;; 0000000000000 0ooOobOobOobDO
(defun composition-for-event-variablel (A-lexicon B-lexicon-list)

(let ((newA-lexicon (change (cp-lexical-entry A-lexicon)))

(results nil))
(dolist (B-lexicon B-lexicon-list)
(let* ((newB-lexicon (change (cp-lexical-entry B-lexicon)))

(B-with-A (composition-for-event-variable2 newA-lexicon

newB-lexicon)))
(if B-with-A
(setf results
(append B-with-A results))))
)

results

))
;;BUOUUOUO0OBOOODDevent U OUOOOOODOOOOO
;s ubbougoooobuodsbggoooooooon

;- AU00DDODOUOO00OLObOO0oOo0bbouooobobon
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;U000 000OD00O0O
(defun composition-for-event-variable2 (A-lexicon B-lexicon)
(let ((event-var-list (A-event-arglist A-lexicon B-lexicon))
(A-qualia-st-list (semantic-structure-qualia-st A-lexicon))
(newB-lexicon-list nil))
(dolist (event-var (second event-var-list))
(push
(composition-for-event-variable3 event-var
A-lexicon
(first event-var-list)
(cp-semantic-structure
B-lexicon))
newB-lexicon-list)
)

newB-lexicon-list

))

(defun composition-for-event-variable3 (A-event A-noun request-B-event
B-noun)

(let*x ((B-event-st (semantic-structure-event-st B-noun))
(A-qualia-st (semantic-structure-qualia-st A-noun))
(B-qualia-st (semantic-structure-qualia-st B-noun))
(A-predicate-role-list (qualia-search A-event A-qualia-st))
(A-predicate-role (first A-predicate-role-list))

(A-predicate (qualia-search A-event A-predicate-role-list))
(A-role-in-B-qualia (qualia-search A-predicate-role B-qualia-st))
(A-formal-role (qualia-search ’formal A-qualia-st))
(formal-role-in-B-qualia (qualia-search ’formal B-qualia-st))

(B-with-A nil))

(dolist (A-predicate-var A-predicate)

(let ((A-arg-var (qualia-search A-predicate-var
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(semantic-structure-arg-st A-noun)))
(A-event-var (qualia-search A-predicate-var
(semantic-structure-event-st A-noun)))
(B-arg-st (semantic-structure-arg-st B-noun)))
(cond ((search "*" (string A-predicate-var))
(let ((var-list (take-dotted-type-apart A-predicate-var)))
(dolist (var (reverse var-list))

(unless (list-search var (semantic-structure-arg-st
B-noun))

(setf (semantic-structure-arg-st B-noun)
(append (semantic-structure-arg-st B-noun)
(list (qualia-search
var

(semantic-structure-arg-st

A-noun))))))
)
))
((eq A-predicate-var A-event)
(setf (semantic-structure-event-st B-noun)
(delete-insert request-B-event

(list A-event-var) B-event-st)))
(t

(if A-arg-var
(setf (semantic-structure-arg-st B-noun)

(append B-arg-st (list A-arg-var))))

(if A-event-var
(setf (semantic-structure-event-st B-noun)

(append B-event-st (list A-event-var)))))

)
(if A-role-in-B-qualia
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(if (list-search (first (second A-formal-role))
(semantic-structure-qualia-st B-noun))
(setf (semantic-structure-qualia-st B-noun)
(delete-insert A-predicate-role
(append A-role-in-B-qualia
(list A-predicate)) B-qualia-st))
(setf (semantic-structure-qualia-st B-noun)
(delete-insert A-predicate-role
(append A-role-in-B-qualia
(list A-predicate)
(list (second A-formal-role)))
B-qualia-st)))
(if (list-search (first (second A-formal-role))
(semantic-structure-qualia-st B-noun))
(setf (semantic-structure-qualia-st B-noun)
(append B-qualia-st
(list (list A-predicate-role A-predicate))))
(setf (semantic-structure-qualia-st B-noun)
(append B-qualia-st (list (list A-predicate-role A-predicate
(second A-formal-role)))))))

(combine-variable request-B-event A-event B-noun)

))

;3 BUOODOODevent 00O O0O0OOOODOODOO
s o A00O0O0event DO OO0O0O0 event DO OO0 OOOOOOO
(defun A-event-arglist (A-lexicon B-lexicon)

(let* ((B-event-st-list (semantic-structure-event-st B-lexicon))
(B-event (qualia-search (arg-var-e? B-lexicon) B-event-st-list))
(B-event-var (arg-var B-event))

(B-event-type (arg-type B-event))
(A-event-lists (semantic-structure-event-st A-lexicon))

(B-var-1list nil))
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(if B-event-type
(dolist (A-event-list A-event-lists)
(let ((A-event-type (arg-type A-event-list))
(A-event-var (arg-var A-event-list)))
(if (or (eq A-event-type B-event-type)
(type-match B-event-type A-event-type))
(and (combine-variable A-event-var B-event-var A-lexicon)
(push A-event-var B-var-list)))
)))
(list B-event-var B-var-list)

)

;;00b0o0oboooooooobooooobooboooooon
(defun arg-var-e? (lexicon)
(let ((arg-st-list (semantic-structure-arg-st lexicon)))
(dolist (arg-list arg-st-list)
(let ((var (arg-var arg-list)))
(if (and (symbolp var) (equal (char (symbol-name var) 0) #\E))

(return var))))))

(defun combine-variable (B-var A-var A-lexicon)

(let ((A-arg-st-lists (semantic-structure-arg-st A-lexicon))
(A-event-st-lists (semantic-structure-event-st A-lexicon))
(A-qualia-st-lists (semantic-structure-qualia-st A-lexicon)))

(setf (semantic-structure-arg-st A-lexicon)

(subst B-var A-var A-arg-st-lists))

(setf (semantic-structure-event-st A-lexicon)

(subst B-var A-var A-event-st-lists))

(setf (semantic-structure-qualia-st A-lexicon)

(subst B-var A-var A-qualia-st-lists))

A-lexicon
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))

(defun top? (noun)
(if (= (length noun) 1)
(let ((argment (lexical-entry-arg-st (first noun))))
(if (eq top argment)
t))))

;5 000 lexical-entry U semantic-structure U OO OU
(defun cp-lexical-entry (structure)

(let ((copy-arg-st (cp-list-L2 (lexical-entry-arg-st structure)))
(copy-event-st (cp-list-L2 (lexical-entry-event-st structure)))
(copy-qualia-st (cp-list-L3 (lexical-entry-qualia-st structure))))

(make-semantic-structure :phone (lexical-entry-phone structure)
:arg-st copy-arg-st
:event-st copy-event-st

:qualia-st copy-qualia-st)
))

(defun cp-semantic-structure (structure)

(let ((copy-arg-st (cp-list-L2 (semantic-structure-arg-st structure)))
(copy-event-st (cp-list-L2 (semantic-structure-event-st structure)))
(copy-qualia-st (cp-list-L3 (semantic-structure-qualia-st

structure))))

(make-semantic-structure :phone (semantic-structure-phone structure)
:arg-st copy-arg-st
:event-st copy-event-st

:qualia-st copy-qualia-st)
))

;;list 0000
(defun cp-list-L2 (lists)
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(let ((temp-list nil))
(if (atom lists)
lists
(dolist (x lists)
(if (atom x)
(push x temp-list)
(push (copy-list x) temp-list))))
(reverse temp-list)

)

(defun cp-list-L3 (lists)
(let ((temp-list nil))
(dolist (x lists)
(if (listp x)
(push (cp-list-L2 x) temp-list)
(push x temp-list)))
(reverse temp-list)

))

;00000 keyOroot U000 oOO
(defun list-search (key tree)
(cond ((null tree) nil)
((listp tree)
(if (eq key (car tree))
tree
(or (list-search key (car tree))

(l1ist-search key (cdr tree))))))

;;list00 keyOODOOOOODOOO
(defun list-search-for-qualia-search (key list)

(cond ((null list) nil)
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((and (symbolp list) (eq key list)) t)
((listp list)
(or (list-search-for-qualia-search key (car list))

(list-search-for-qualia-search key (cdr list)))))

;;(List (List )) 00 keyO OO listO00 0O OO
(defun qualia-search (key list)
(dolist (x list)
(let ((match (list-search-for-qualia-search key x)))
(if match
(return x))))

;; 00000Db0b0ob00oon
(defun eq-list (key list-x)
(cond ((and (symbolp key) (symbolp list-x))
(if (eq key list-x)
t))

((eq (first key) (first list-x))
(eq-list (rest key) (rest list-x)))
(t nil))

;000000 keyODODOOOOODOODO
(defun delete-key (key lists)
(let ((target-list (qualia-search key lists))
(new-lists nil))
(dolist (list-x lists)
(unless (eq-list target-list list-x)

(push list-x new-lists))
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(reverse new-lists)

))

(defun delete-insert (delete-list-key insert-list lists)
(let ((target-list (qualia-search delete-list-key lists))
(new-lists nil))
(dolist (list-x lists)
(if (eq-list target-list list-x)
(push insert-list new-lists)

(push list-x new-lists))

)

(reverse new-lists)

))

(defun member-phone (A-noun B-noun-list)
(let ((A-name (lexical-entry-phone A-noun)))
(dolist (B-noun B-noun-1list)
(let ((B-name (lexical-entry-phone B-noun)))
(if (eq A-name B-name)

(return t))))))

;) 00000bo0obobooon

(defun change (noun)
(changel "X" noun)
(changel "E" noun)

noun

)

(defun changel (variable noun)
(let ((argments (semantic-structure-arg-st noun))
(event-argments (semantic-structure-event-st noun))

(qualia-lists (semantic-structure-qualia-st noun)))
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(cond ((string= variable "X")

(let* ((argments (semantic-structure-arg-st noun))
(noun-qualia (semantic-structure-qualia-st noun))
(noun-type (second (first noun-qualia)))
(var-list (take-dotted-type-apart (second noun-type)))
(dot-var nil)

(new-dot-var nil)
(new-dot-var-list nil))
(dolist (arg argments)
(let ((var (arg-var arg)))
(unless (eq (char (symbol-name var) 0) #\E)
(let ((new-var (intern (gensym variable))))
(if (member var var-list)
(push (list var new-var) new-dot-var-list))
(dolist (role qualia-lists)
(dolist (predicate (rest role))
(let ((temp (list-search var predicate)))
(if temp
(setf (first temp) new-var))
)
)
(setf (arg-var arg) new-var)))
)
(dolist (new-var (reverse new-dot-var-list))
(if dot-var
(setf dot-var (intern (concatenate ’string
(string dot-var) "x"
(string (first new-var)))))
(setf dot-var (first new-var)))
(if new-dot-var

(setf new-dot-var
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(intern
(concatenate ’string
(string new-dot-var)
gt
(string (second new-var)))))
(setf new-dot-var (second new-var)))

)

(combine-variable new-dot-var dot-var noun)
)
((string= variable "E")
(dolist (arg event-argments)
(let ((new-var (intern (gensym variable)))
(var (arg-var arg)))
(dolist (role qualia-lists)
(dolist (predicate (rest role))
(let ((temp-event (list-search var argments))
(temp-arg (list-search var predicate)))
(if temp-arg
(setf (first temp-arg) new-var))
(if temp-event

(setf (first temp-event) new-var))

)))

(setf (arg-var arg) new-var)

)))

))

(putprop ’top (make-lexical-entry
:phone ’top
rarg-st top)

’lexical-entry)
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(putprop ’animate (make-lexical-entry
:phone ’animate
rarg-st ’((arg x concrete))
:qualia-st ’((formal (animate x))))
’lexical-entry)

(putprop ’animate ’concrete ’isa)

(putprop ’animal (make-lexical-entry
:phone ’animal
rarg-st ’((arg x animate))
:qualia-st ’((formal (animal x))))
’lexical-entry)

(putprop ’animal ’animate ’isa)

(putprop ’human (make-lexical-entry
:phone ’human
rarg-st ’((arg x animal))
:qualia-st ’((formal (human x))))
’lexical-entry)

(putprop ’human ’animal ’isa)

(putprop ’concrete (make-lexical-entry
:phone ’concrete
rarg-st ’((arg x top)
(defarg y human))
revent-st ’((eventl el state))
:qualia-st ’((formal (concrete x))
(telic (possess el y x))))
’lexical-entry)

(putprop ’concrete ’(locus top) ’isa)

(putprop ’automaton (make-lexical-entry
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:phone ’automaton
rarg-st ’((arg x concrete*product)
(defarg y human))
revent-st ’((event el process))
:qualia-st ’((formal (automaton x))
(telic (operate el y x))))
’lexical-entry)

(putprop ’automaton ’concrete*product ’isa)

(putprop ’locus (make-lexical-entry
:phone ’locus
rarg-st ’((arg x top))
:qualia-st ’((formal (locus x))))
’lexical-entry)

(putprop ’locus ’top ’isa)

(putprop ’interior (make-lexical-entry
:phone ’interior
rarg-st ’((arg x top)
(defarg y concrete))
:qualia-st ’((formal (interior x) (in y x))))
’lexical-entry)

(putprop ’interior ’top ’isa)

(putprop ’organization (make-lexical-entry
:phone ’organization
rarg-st ’((arg x top)
(defarg y human)
(defarg z role))
:qualia-st ’((formal (organization x))

(constitutive (post y z) (member-of y

x))))
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’lexical-entry)

(putprop ’organization ’top ’isa)

(putprop ’product (make-lexical-entry
:phone ’product
rarg-st ’((arg x top)
(defarg y human))
revent-st ’((eventl el process))
:qualia-st ’((formal (product x))
(agentive (make el y x))))
’lexical-entry )

(putprop ’product ’top ’isa)

(putprop ’abstract (make-lexical-entry
:phone ’abstract
rarg-st ’((arg x top)
(defarg y human))
revent-st ’((eventl el state))
:qualia-st ’((formal (abstract x))))
’lexical-entry)

(putprop ’abstract ’top ’isa)

(putprop ’watashi (make-lexical-entry
:phone ’watashi
rarg-st ’((arg x human))
:qualia-st ’((formal (watashi x))))

’lexical-entry)

(putprop ’otoko (make-lexical-entry
:phone ’otoko
rarg-st ’((arg x human))

:qualia-st ’((formal (otoko x))
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(constructive (male x))))

’lexical-entry)

(putprop ’tarou (make-lexical-entry
:phone ’tarou
rarg-st ’((arg x human))
:qualia-st ’((formal (tarou x))
(constructive (name x "tarou"))))

’lexical-entry)

(putprop ’seifuku (make-lexical-entry
:phone ’seifuku
rarg-st ’((arg x concretexproduct)
(defarg y human))
:event-st ’((event e process*state))
:qualia-st ’((formal (seifuku x))

(telic (wear e y x))))

’lexical-entry)

(putprop ’douzou (make-lexical-entry
:phone ’douzou
rarg-st ’((arg x concrete*product))
:qualia-st ’((formal (douzou x))))

’lexical-entry)

(putprop ’kabe (make-lexical-entry
:phone ’kabe
rarg-st ’((arg x concrete*product))
:qualia-st ’((formal (kabe x))))

’lexical-entry)

(putprop ’jyuutan (make-lexical-entry

90



:phone ’jyuutan
rarg-st ’((arg x concrete*product))
:qualia-st ’((formal (jyuutan x))))

’lexical-entry)

(putprop ’building (make-lexical-entry
:phone ’building
rarg-st ’((arg x interior*concrete*product))
:qualia-st ’((formal (building x))))

’lexical-entry)

(putprop ’kouen (make-lexical-entry
:phone ’kouen
rarg-st ’((arg x locus*product)
(defarg y concrete))
:qualia-st ’((formal (kouen x) (at y x))))

’lexical-entry)

(putprop ’hon (make-lexical-entry
:phone ’hon
rarg-st ’((arg x information)
(arg y concrete)
(defarg v human)
(defarg w human))
revent-st ’((event el process)
(event e2 transition))
:qualia-st ’((formal (hon xxy) (hold y x))
(telic (read el v xxy))
(agentive (write e2 w x*y))))

’lexical-entry)

(putprop ’tanoshisa (make-lexical-entry
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:phone ’tanoshisa
rarg-st ’ ((arg e2))
revent-st ’((event el state)
(event e2 process*statextransition))
:qualia-st ’((formal (enjoy_act el e2))))

’lexical-entry)

(putprop ’mae (make-lexical-entry
:phone ’mae
rarg-st ’((defarg x proxstakxtra*concrete)
(defarg y pro*staxtrakconcrete))
:qualia-st ’((formal (mae x y))))

’lexical-entry)
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