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ABSTRACT
This thesis is to learn a natural language and apply it for use in database. The method
for processing a natural language begins at getting an English sentence for input. Then pass
the sentence to 4-step of processing. The processes are lexicél analysis (or word seperation),
syntactic analysis, semantic analysis and , the last process, code generation to generate meta-
language to get data from a database. The database used here is a collection of data for time
scheduler of a train. However, the scope of vocabularies used in the program is limitted

because it is a prototype program for studying the natural language.
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meﬁaﬁnmu: : He was so angry ,but he didn't show it.
LY 1] o 4 “ t o« 13 ‘x
arrmniiinacbiiinamala 4 endugthanibiresmnion fulslansg i
He who hesitates is lost.
1] d 5
purey NP Bnguuuvilalszneuidaedevtedants W Jomn it
4 © 1 45 o3 ] o  os o 10 o : o
Rochester Tammariiaziudiinasldfasnuessialugiimmiaan %'aumf-mzﬂfxnauﬁoﬂm
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Person
Number  First Second  Third ’
he (masculine)
singular I you she (feminine)
it (neuter)
plural we you they

77 2.1 ssvvasswunaluguslsesny

Person

Number First Second  Third

his
singular my your her

its
plural our your their

o
2N 2.2 ssungsmwunalugusnisusasauiihiinees

Person

Number First Second Third

him
singular me you her

it
plural us you them

o
27 2.3 szuussswunalugussesnsm
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Mood Example

declarative (or assertion)  The cat is sleeping.

yes/no question Is the cat sleeping?

wh-question What is sleeping? or
Which cat is sleeping?

imperative (or command)  Shoot the cat!

NENUDIAINGE (The verb group)

Ustleatsznaudandaulsznau 2 doy Ae dou NP Inaiiifludsssmrenlss
lan uavdaues nguAen

NANANIEITzNALAYE  NFWMAN (head verb) unzdauiFantas (Auxiliary Verb) 39

21aziviTe iRl nemdnanasceylnphuntaglunmiioly s plundeg

Form Examples Example Uses
infinitive hit, cry, Hit the ball!
go, be | want to go.
simple present hit, cries, The dog cries every day.
go, am | am thirsty.
simple past hit, cried, : | was thirsty.
went, was I went to the store.
present participle  hitting, I'mgoing to the store.
crying,

going, being  Being the last in line aggravates me.
past participle hit, cried, I've been there before.
gone, been The cake was gone.

o am o
U 2.4 pluvureniamania

maengae drngaglugluuusing « Ae gluunees be, do uaz have TuRanguas

d “en, - L 4 -
model auxiliary 19U will, can, could uazay  Tfngasuarslurmivesnamanfisnsauiuss
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Tense Structure of Verb Group  Example

simple present simple present He walks to the store.

simple past simple past He walked to the store.

simple future will + infinitive He will walk to the store.

past perfect have in present He has walked to the stc;re.
(or present/past)
+ past participle

future perfect will + have in infinitive I will have walked to the store.
+ past participle

pluperfect have in past + | had walked to the store.

{or past/past)
past participle
2107 25 Lﬁudﬁu‘fg'\u
wananni nfenanaazegluansnicaasllsinsadv (Progressive Aspect) fa
Tﬂsm‘m%wLﬁgdtwiaz'nﬁﬂﬁ%’ﬁq%ummn'tmm'ﬁwmLﬁuﬁuunﬁﬁum'mm verb to be AN

Anel present participle ﬁ\‘lgﬂ

Tense Structure Example

present progressive be in present + He is walking.
present participle

past progressive be in past + He was walking.
present participle

future progressive will + be in infinitive He will be walking.
+ present participle

past perfect progressive  have in present + He has been walking.

be in past participle



+ present participle
future perfect will + have in p.resent He will have been
walking.
progressive + be as past participle
+ present participle
luperfect progressive have in past + He had been walking.
be in past participle
+ present participle

4. .
7N 2.6 dnwouzaeatilsinsat

' S  awea o v A’ 1 e d‘ J ° 2 - :’z
NEUIDIAMNTYUNENATABITUBETUFUULLTassa v Tadly NP Idawen riden 1

@ e

[ ’ g
11 Aanaatinasia il

First Second Third
singular I am you are he is

| walk ‘ you walk she walks
plural we are you are they are

we walk you walk they walk

Transitivity URY Passives  luwiadaiudn i liyatagtiuniolaes tupig
Urznavdan NP awiiaenguasafnizen 1 Jack faughed, he will have been running. URY
Uselam The three largest balloons were rising. mmnanv«mﬂm‘lumminm.,ﬂqlup]uuu
il dlesaniudaanng Np angavile ramdinguaasiiendy ailigsnmacld
Jack found 1fiasanmizlai§in Jock wuels witsaansaRiadld aok found a key. ievn
Whselunauysalusindadnaiavilefhisnansafiaci Np qoitsacifly i s bisansoi
a2l Jack laughed a key. \iipeann iAo umnele | 3tMfeaninanis NP fausn @
Ao tszawy Fundiansmuflen ntransitive verb) Wwin3enfidieanns NP Tafiaes (nesay
Fundranssuien (Transitive verb) ﬂnﬁ‘uﬁ?'mmmmﬁazﬁ;ﬂuuuwmnqiwmﬁﬁﬁ?mﬁn
ﬁﬁmuﬁqﬁﬂndﬁgﬂuuuwmﬁﬂ (passive form) 3914 Verb to be ANNgae past participle Tugil

5 o o X
1NN nesuas s s ueests=lua fatl

033140
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Active Sentence Passive Sentence

Jack saw the ball. The ball was seen by Jack.

I will find the clue. The clue will be found by me.

Jack hit me. | was hit by Jack. !

‘J o J < °o J 3
fansdunmisaiuFespuunremiadvide namivassmunailunssuiuan

' 3 . [ . =) IJ -
hadszau athadu assiesld 1 was hit. bild Me was hit finFenunessmfiayg A
NP 2 gamuuasiulutlselaniu 184 Jack gave Sue a book. i3 Jack found me a key. lu
o J o - a‘ <l (A A dl o 1o o . 0  mmen af - J
aneuzil duaziilsrleaifeuyinduiu 293 NP egfaiunguuasdniien Gen NP qald
9N95UID (Indirect object) MINAIAMWLN (preposition) lurlselnAuunniy NP angn

d . = e ' .

niasmmilunzsuiuiaisssdlanafalsleanldnsaoniude  TeaeBuniiudnnssy

. . o W 1 1] g
99 (direct object) AusantivnalLli

Sentence with  Object Equivalent Form
Indirect

Jack gave Sue a book. Jack gave a book to Sue.
Jack found me a book. Jack found a book for me.

WISALAR (Particle)
o =a ' o o o ol a X d
JUuuuresAnFunalszinn avagluglesAnituazAiinauunTadan

, IR \ €53 o VA _

A TonfAAsdansnnarilsuAwssamidhagum Wudndn up, out, over, in

s ) U look, take W3R put Axdedldnaugiumaiida enfaetinaty ook up,

P a °

look out, look over uazdy 7 luszlammnalslan dumlimPiAaviiesnmumasly
‘J 1 [ & ¥ L4 o . )

AMNMINENUANGINNY AT look over the paper BN over WlumnfAAa (ReldnTan
g ' o “n (4 (3% o :

look over)  tszlapliazmnens dwmisdeRa uitl over WuAnmun Usslaaiiay

< y % o« & - . a o
MUY mmmawmmmmmﬂmuﬂnmﬂﬂwuw
2.1.4 Qaﬂ‘aquuw (Prepositional Phrase)
= < o v ° v 4‘ ° 2/ <
aaranpumiluglnniengaasscneudaadymum  aauden NP fviauriai

Wunssurasdngwuniy gu tseTan 1 gave the book to Sue. 'J?i'mmqwuwﬁﬁ"a to Sue AL
° ala ] - . o ' . -
N iRmsalaseaieeeenian give wmrelurzydnilas mﬁgﬂunummqﬁmmuwunn
o~ Y ' 3 . < . I o L] -l

TUTAUNINNIM BENITW  out of the oven AXUIMNAIWWLY 2 57 WTaLTLTIE1R]L

WA WLMagUanilnssNeeay BEWTY we saw the river that Sam Patch died i, qm
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FrefimenaazRansandasing I via‘lﬂﬁfhﬁmﬂm‘é'mmqwuw'lmmf-J‘lu'ﬁ' ANJALN Lael
AB here, their, afterward, later, upstair, today M":‘ﬂ home Lﬂmmnfhmmﬁmmmﬁq:‘mu
FifnAvaaymum141%
2.1.5 auiANLAN (Complement)
douisinazaglugsing 4 Taeflasvinieeng head word 189 NP WiflAanamg
Faaniy
2.1.6 7R 1AIAUANN (Adjective Phrase)
ﬁwqmﬁww’mwmﬁ@mﬂuﬁqLﬁlmfaﬂ'lu NP 151 the Heavy book videflagnanadialu
NP 19U the (heavy) (red] book -?1'\1@zLﬁudﬁﬁﬁﬂmﬁwﬁmmﬂqwmﬂ Head uananntiuaa
veeRnuAmTIssaaswi i dowiiuseaiieman be,look Wen see Aatlselam
The book is ted. W3 sTan The book look heavy. ARIRIANIAWT enaazaglugfiduday
ndrfinsnannudn ﬁamqqzﬁﬁauanﬁnwmzmmmﬂﬂ'mmﬁwﬁ ALANANHUTAING
mﬁfaztﬂuﬁﬁqmﬁwﬁ'ﬁ"z"é’u aeTY Bright red IR the (bright red) book. Viseanaazilu
AMILAAYAIREUTY compeatly red  uay terribly heavy n"sammztﬂumm;‘]m'ﬁ
(Negative) 11114 not red AnAmuAwaRaglugIeMIRIRIWIN T hungry for leaming uay
yellow with age visawlusssn Wulsslan careful to step on every crack, afraid thatjoy
would lose, easy to get along with, Wa¥ proud to be a frog.
Anmuwitnguumildadunitiiinees  (Degiee  Clause)  aziflunnsuan
ﬁnum:ﬂﬂgﬂu;ﬂtwuﬁmﬂﬁqasmmiu'lm?i as slow as a dead horse WUAY so tired that he
passed out
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o ° . L &
2.2 wann13vnwI$3 (Parsing) TuugIu
4 ' £ %3 ] -~ &
msitazfinlssloagnanulasnairodeli azdasiansunieasilszney 2 Uss
oy
nssnlUil As
[ ' J k 74 v W v :’1
- wanlaansaf (gramman Taiuderiaiuanclareaieeasnmatiy I
- MATANTI NS (Parsing Technique) ABNTsitassileslan Tnenasaulnseaing

nlselumdgniiaenumanlagnsnudeli
2.2.1 lagnsal (Grammar) untlaseadreraalsclan
nazuaaslasninanlelin
"“J'i?'ﬁmefmmg‘ﬁwmﬂsﬂﬂﬂﬁ\hﬂﬁQmﬁams'l'i’pjuuuﬁu‘lﬁ (Treelike) H9azuging
UsslapduniseanifudoulssTannan - erlainuasdaumanmsnfunandenaaniuals

Bn Ransuiradrasslan Thep eat cat azuandlinazsialylil

S,
g (& P
AME VERB NP
e ST

John aé ART NOUN

| |
the cat

77 27 TassabrouuudlusmessTn John ate the cat
Fesusnazenlda
Uszltn (S) Usznauldng NP uaz VP 34 NP ARaa John dau VP Yslsznaylifandn
381 eat MudaE NP 395l ART ( A Article) the UATANMNY cat Sausndld il
(S (NP (NAME John))
(VP (VERB ate)
(NP (ART the)
(NOUN cat))))
Context-Free Grammar
Flofgn  (Rewrite Rule) Hlunwssdingintanedredililagunsoasidly

hensafi Arsangulinay andszneuldanbhennsairasely
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S < NP+VP

VP <= VERB+NP

NP < NAME

NP <= ART+NOUN

o 3 - } 2K A’
npAenaeaiueldneil
S senaulaldag NP mandas VP, VP Usenavldas VERB (AAT87) MINA2L NP, NP
dsznaulifan NAME @e) wFeusznaulldas ART mnudat NOUN (ANN)

1oﬂﬁn?tlfﬂ?znﬂu1ﬂﬁﬂﬂng“ﬁmgﬂugﬂ <symbol> €= <symbol> ... <symbol>y,

4 4 1 3 T [ &

Tt n = 1 TaFundmeuindW? unsuunf(Context-Free Grammar - CFG) CFG lu
ﬂn‘o o J r ] o J -3
'hmnsruwmmgmmumﬁfmmo]zm 2 dsznsha plunuassiusnsanazasunalan

v o v L4 o o] v ¢ & d -
afwrssnmm fiieuvionun uasdiflzeumniiemefiazairaonifises (Parser) W& LAY
-J - o t
WanaFweaanlsslualy Telaensnfamnsousniudydnundsing 7 2t NOUN ART
usz VERB lwinatanudaf undiinasiiiadulua (Terminal Symbol) uasdtydnsninm
aafia NP,VP uaz S 15 andrueumeTivatalua (Nonterminal Symbol)
wefldaTulusauihunguissiuasiasiaiunsdnfondudnifa (Lexical) 39qs
< .d o :’; -4 «f © GJ MY 1 V’:'
NUMETIaIRAMIMNATIEA aA A NTaeg lAuaENgN 11U can  snansouuldv
VERB a2 NOUN
WMANANIININITTIBE e 2 35A8 NI IATISIUENANANULAIANY (Top-Down

X ) - e
FULU (Bottom-up Parsing) Tman’mmmmuﬂn

Parsing) uaTN1371ATIEMLENAYANAN
o + Ql A ‘d ”r
AMRINUUAANATTUAUN S Uaznszatedu VP uas NP uataznszaneiion 1 AuF lviga
] YN os aon [] ' o o J ©
winzfissutamafniatulua (gu NOUN) usinia asgnilisudus gy cat Saasilugn
uhuandda aziuhinsdiarsiuanArnuusdazidnganmdumuasdoy
X v oy a - ° ' X - v o e
wibidungnuddre  dounisdiassiiendansriuiass uduandusassn
Py ' [ 4 (% 2/af « a o o o
uazununsasngulaansnireaiy Taansl47 Infgasaanunsounuiziuufiages-
C o (P - ' alaf 1 4 2 ° 14
waevey WiihuwwufinunawindunTeidnndn Tunstiiimadudreeasngaegmiounld
J o o [ T 1 4
Walsuaduresdydneaineiugn

ARt NN ISR LLLLILAIANTeseTEA Thep ate the cat
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S —> NP VP
—> NAME VP (rewrite NP)
=> Thep VP (rewrite NAME)
—> Thep VERB NP (rewrite VP)
—> Thep ate NP {rewrite VERB)
—> Thep ate ART NOUN {rewrite NP)
=> Thep ate the NOUN (rewrite ART)
—> Thep ate the cat {rewrite NOUN)

o ] - o 0 lx
ARt NNITIAIISTAMLANIULUTes e Thep ate the cat

—> NAME ate the cat {rewrite Thep)

—> NAME VERB the cat (rewrite ate)

—> NAME VERB ART cat (rewrite the)

—> NAME VERB ART NOUN (rewrite cat)

—> NP VERB ART NOUN {rewrite NAME)

—> NP VERB NP (rewrite ART NOUN)
~> NP VP (rewrite VERB NP)
-5 (rewrite NP VP)

- “d [} 1] 3 <& o 1 A’
izt lensafMivgindtignidnten Tnassuanslagnsalld@asielys

1.S < NP+VP 5. VP < VERB

2. NP <= ART+NOUN 6. VP <= VERB+NP

3. NP <= NAME 7. VP €= VERB+NP+PP
4. PP <= PREP+NP 8. VP < VERB+PP

vToathwmlJs:’l‘ﬂﬂﬂmmm‘lﬁﬁu‘hmnTm'ﬁﬂaiwl.'du
Thep saw the cat by the pond.
The dog barked in the house.
uvi'h’lommru'ﬁﬁ‘lﬂ'lﬁuanfi'm?mﬁo‘lmﬁ%ﬁnsmmu‘l&x’, WinddU (Preposition) A
MazaNAY r3en Fau , ﬁq&u‘hmnmﬁ@zﬂﬂu%’uﬂsz‘l‘ﬂﬂﬁiﬂ‘lﬂﬁé’qa
The dog allow the house.

Thep barked the cat by the pond.
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o . o . o
Taneafwsiuliuans dygit 27 anunsafazueaihusnefn (record) 289NJ) CFG Az

4’ [ % 1 < < - ° [-3 . 4

afnTunnulslon wrayadnionilifde dusufusaefneesd snmmn B amigRed

panalnsagiresliimasnaiatelulantanaly

(2] - v ] N oy
nsWRLNAI fnataadns (Simple Transition Network)
- o -3 - g 1 J
nowddudnd fnduntsunugluonlensaBnuuuniisieaazaanlunisuas
wiugutures laensafialsznaulifasTuus (node) uaraniuaandn (labeled arc) (@a

o o . - o
gnais Nsaninuaudaciuun) Aarsngiln 2.8

art noun pop
NP: N Ve @ N
w

gﬂﬁ' 2.8 NP at9de

. ~ . N ST PN J
winrarfaargnuanidutiinzasan  Taad usuiliuaidmun  wamnsafiazhl
g :" o A 1 [ :’I [ o~ . J (] IJ
faenfmiuld ﬁﬁﬂ'maq'luﬂs:TﬂﬂmuuLﬂumwmLﬁ'mnuwﬂquufmfﬂ 2aNgniiaaTas NP

o 3 [ & J J ] J N
avfieiineantuua NP defleanda (pop arc) (Rearfaniidadn popl TamugLlisnen.

2
ol

J L4
wrranazi@iau CFG inail
NP < ART NP1
NP1 <= ADJ NP1
NP1 <= NOUN
- - . ', o
WRTUIMITIATIEU Noun Phrase : a purple cow \$HRUN node NP 15180170 NAS
Jd‘d ] Aﬂ. o A’d‘ o e . Jﬂd 1
lnamans are 7ilTe91 art Wasandn  HAedefRiAn (articde) Hdadn & anTuun
| ¥ 4 y ' . 4 4 [ [ \ ¢
NP1 axfinnfaiGiedn adj Tasamnsonazlifnmudw : purple uazvinaga aantuun NP1
A [ 4 H 1 ¥ L o :’4 3 1
ingnansafiazliinmuenfanidadn NOUN Telifum cow smtusacteiladanfaiay
a pr|
Wiidn a purple cow Lilu NP Mignsias
- & o3 - . e
DradTNnTIMREUIAT $A_Recursive Transition Network
o~ Y -J } 3 | 2 A LA < - g 1 3 4' o o al -
nmidaiudus ianiumenddunind fnedrdeted biRsmeluntsesune
o :: ﬁ] - 4 e . 3
CFG ANl nanazagune CFG 14 1snasfinadidiuiuanitanis? inasdu recursion) luitin -

Afaiu Tirefwnsudduiindfn (Fanda q 91 RTN Sdnsusmieurumsuddu
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b 1) ' 1 o A <& - - o
Winidfnatndng  enduduaiuamnsofasdetadndfn luenfalddes  (lunswiddu
< a ] ] (4 1 :’/ - :’« A
Windfnetwde  lusrfasvivliianslssiamessdniniy - dauanlensaflugla
. : . o dd d o o

28 wasaunmnaialsslaanmndinguuuiiog q dusadluplit 29 Tnefdafiiug

- W o I 3 - A v o o -d - o
snusiafiud ngjazuansdaind fnlusnsiisdnesiRniidnasusasteriinaeern

NP verb NP pop

A 1 L}
717 2.9 S atndw

g -« - < = ¢ A [] :’/ ~ e J
uana il RTN. deayq i Wil inftegluanfmiluduiaiuadidndag Jeavviuld
] -l o~ 4 v o
dnflunnif anfaeanuiag

. J - « :" n‘ ] [ -3
relulavaplrlinreserfaimmnsantopluunmaclirelindaanii

Arc Type Example  How Used

CAT noun succeeds only if current word is of the named category

WRD of succeeds only if current word is identical to the label

PUSH NP succeeds only if the named network can traversed be successfully
JUMP jump always succeeds

POP pop succeeds and signals the successful end of the network

° ' e al ot ol
2.2.2 m'amq'ls‘qu'lé'hmnmiwﬁwqﬂ
d X : 4
Waafheansaizeinimla 4 3w fazauladinlstoailonsafanm
- v . £,
qzo’w’mnLﬂmzn"lﬁqnﬁmumzﬁ'l’mm‘ﬂmquﬁauﬂ’luu uasrzlaabigndeslulagnsniay
iRy mieli uazazfiewiWhensnlf sudiraussdhlaldine
< o 4 -3 U 1} 3
Whansalawmdn nmsdwmssilsslan 1 vl aziududlalddiendalaannsal
J ' ] v n‘ LY Vv A’ %
Ngaennndy D meigNssinAMngmasatelensallia s lunnty  einas
§ (% AQ. } 731 1 Y4 [ :’/ o } 7 173
wm'mnqzmu’lmmumzur’w‘hﬂmﬂqqmn AadusATRsdleilingn 15ssdinennany
- ) v v 73 A AI A’ -
Favdrmenly fisfesnisanuaunsaMRNIUNa T I
v s d o 4 d . X
DUTWBINITIAsHUINguIIANENAT AT NdussnaumAn 7 Tuan uas
4 v . 4 2/ 0 [ A’ o 1 o e 1 - 2
nengumazaiwdstlaalud TldnguassAawanil sNLNguIBNIATNBYIAN 191Azfiag
° ' = ' ° o -l -~ o u¢=l ° (v . ]
Mnmagauetnaduiu nquATiiaAtaiun? e biltinanmuiy ety Usclaasaly
# AJ o ' ° 4 ° o 23
UansanareaniunguAmihunsaniuly
NP-NP: 1 ate a_hamburger and a_hotdog,
VP-VP: | will eat the hamburger and throw away the hotdog.
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S-S: | ate a_hamburger and John_ate a hotdog.

PP-PP: | saw the hotdog in_the bag and on the stove,

ADJP-ADJP: 1 ate a cold and well burned hotdog.

ADVP-ADVP: | ate the hotdog slowly and carefully.

NOUN-NOUN: | ate a hamburger and hotdog.

VERB-VERB: | will cook and burn a hamburger.

AUX-AUX: | can and wil] eat the hotdog.

ADJ-ADJ: | ate the very cold and burned hotdog (that is, very cold and very burned).

dnnlszlomselUifidunsdensasufineniusily

*| ate a hamburger and on the stove.

*| ate a cold hotdog and well burned.

*| ate the hotdog slowly and a hamburger.

nMmaseLBnatmiGAe naunsndaulsynaufimitaumudnh s Tonduitdou
Uszneuideniusl iy oa Thep's hitting of Pui \ilu NP aaaszleia Thep's hitting of Pui
alarmed Ben. Fatiy fipasasl NP HlutlsyTumdilfidui 3 7 udaiufiduaoueie
IW31E91 NP ﬁmmmﬁfa:Lﬂum‘m‘nmn?m‘lo’w’vﬁu'luﬂ?z‘l‘ﬂﬂ Nut can'’t explain Thep's hitting
of Pui. u?ammmﬁa:ﬁwgﬂmaﬁﬁqL'ﬂuﬂ?:i‘ﬂﬂ Ben was alarmed by Thep's hitting‘of Pui.
sellirasiansan 2 dsluafin@eniiiniiasaiamiloutnitell sty selanm
Nut looked up Thep's phone number and Nut looked up Thep's chimney. l.wiﬁ"]mwmmu#
AuF0NR up Thep's phonenumber vil"]ﬁm?wgmwuwgu atinaitu ulselam Nut looked
up Thep's phone number and in her cupboards. %qqmuﬂﬂnﬂs*:umm usitlszlam Nut
looked up Thep's chimney and in her cupboards. aniulddn Wusensuldesttanan m"ﬂﬁ’u
nsAAnd up Thep's phone number Lﬂm%‘mmqwumfu‘quﬁm

2.2.3 FENSUATIERULLLURINN (Top-down Parsing method)
ﬁ‘ﬁ'msﬁmﬂnﬁmuuumm«%ﬁ:uﬁumnﬂa‘:’l‘ﬂﬂLmzm.imanaamﬂud'mﬁﬂﬂ 7 AU

n?zqummmmﬁqxuﬂmu‘flunq'wnmﬁmawq:ﬁmmqummqﬁuﬂi:'iﬂn‘i'uﬂuﬁuvgmf
434 'luﬁ'rh’ﬂﬂmﬂzmmﬁqmﬁmmzﬁuuuuummq 2 AGA8 RTN parser UAT CFG parser
%qv?wum:'l'ii'ﬁana?ﬁuLﬁmﬁuuvifhmﬂazl.%'ﬂmmuﬂ'ﬂm:vi'Nﬁ’utﬁﬂﬁqz'h’fn'wunu'lqm

.“J + o v -
nsauansteula
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nnvinadassinnuasaiagld RIN
] [ LY 1 © o é’
WATNIwaFEanae RTN waziasidayalunisvindialyil
. < ['e < ’ « o [l [ #
current position umﬂmmemwuan0'\dqu'lummﬂszTﬂﬂmN‘luqnm?a (parse)
P GJ 1 g o o
current node wuetelvuaneglunsiihuindm
returnpoint manade duadeglunindfnimsmzdignFananuinidsn

] J v v v ar o & o 4 ) 2
reuaunaziasfiurasiandullsibualaludinGsnnGanisundumilalean

f-z'lmﬁm‘f‘ﬁ'n?'lmﬂgi
Sanetuilazyin Top-down Parsing fiwasiolhli
Case 1: If arc names a word category and next word in sentence is in that category,
Then (1) Update current position to start at the next word:
(2) Update current node to the destination of the arc.
Case 2: If arc is a push arc to a network N, .
Then (1) add the destination of the arc onto return points;
(2)update current node to the starting node in network N.
Case 3: If arc is a pop arc and return points list is not empty,
Then (1) remove the first return point and make it current node.
Case 4: If arc is a pop arc and the return points list is empty and there are no words left,

Then (1) parse completes successfully.

A\ % e < AN
iracldlaensaimnugi 2.10 uszidndreudellil

art noun pop
- OROAROF
number adj
pronoun
pop
NP verb 1
s: @ N @ V™ @
()
2

;ﬂﬁ 2.10 ATN 2189 S uaz NP
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art: the,a
number: one

pronoun: one

adj: wild,green
noun: dogs,man,saw,green
verb: cried,saw,broke, faded,man

o J i I e A o o a 17 e :" i -l - ' 'e
AaRINagUUIBIITARTLIBnNAALNAL Ide iy Wallenfananndn 1 enfA

:’; = R ﬂj [ 3 o -
aanuAIN MUY Ustlen (The 5 wild 3 dogs 4 cried s anusaRazwafalaTanlddanes-

- 1 Y o o 1 [3 1} ° 3 ’ oo ' LY (al
Tt InssaassudnAusiazitliieueandinauiliumisliagiuegitin Tnaay

wrfel&asie il
Current Current Return Arc Comments
Step
Node Position Points Followed
1. (S, 1, Nil) SN followed push arc to NP network,
to return to S1 later
2. (NP, 1, (1) NP/1 followed art arc to NP1
3. (NP1, 2, (S1) NP1/1 followed adj arc to NP1 again
4, (NP1, 3, (S1)) NP1/2 followed noun arc to NP2
5. (NP2, 4, (S1) NP2/1 the pop arc gets us back to S1
6. (S1, 4, NIL) SiNn foliowed verb arc to S2
7. (S2, 5, NIL) SN parse succeeds on pop arc from
S2

l& [J o (-1 ] ] (-3
Wlssleall nrsuanAduia wdedwlsinnadaimiidsslon The green faded \in
o~ & - af 3 o - AJ t% -3 ] [ - ] 4 [J
NUAANAT NANU Muaziaiesann duandiuin green udngudmwiuarhissnsafiaeman
o o Ve : 4 - ) A’ v id o ' <5 - e a‘
wwamdnilisaiunsimazudlansfianaaduiisrsiessnunicluding s
v A’ o - 1 7 Aﬂ' ‘J {73 7] :’/ ] af o
afNTUNIINnsandulauazatrasin I Wasnnisaunsanavidiaysia 3 atdwAani
wiiatlaqiiis (eurrent position), uATIAqIi (current node) UAYYATIRFU (retum point) Ad
:’, L. 1 44 o o ' d’ - ' - e d‘ 1

uuaqLﬂunqﬁ\namnwqummtmmmﬂmmu'hJm’mmmuazum?ﬂﬂuaq‘lufnumﬁﬂ-

o J o 1 -4 [ L [ :: - 1] -] []
g lilimaseusfaufuduoniold  Fnsdinmafliamnsaasyinselleusy

| 4 o - 6 o . J 4 v: Ly [ [ 9 d ]
16 wrfiiiesuisiwniiAniunn uasdinmsiandaty - sl
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- o é’ ) é’
warsunis matiailldsnudsslaana il
10ne 2 saw 3 the 4 man.5

& o 1 A’
az1Adan 1 parser sialiil

Step Current State Arc Followed Backup States
1. (S,1,NIL) SN NIL

2. (NP,1,{S1)) NP/1{& NP/3 for backup NIL

3. (NP1,2,(S1)) NP1/2 (NP2,2,(S1))
4 {NP2,3,(1)) NP2/1 {NP2,2,(S1))
5. (S1,3,NIL) no arc can be followed (NP2,2,{S1))
8. (NP2,2,(51)) NP2/1 NIL

7. (S1,2,NIL) SN NIL

8. {52,3,NIL) S22 NIL

9. (NP,3,(S2)) NP/ NIL

10. (NP1,4,(S2)) NP1/2 NIL

11. {NP2,5,{S2)) NP2/1 NIL

12. (52,5,NIL) S21 NIL

13. the parse succeeds

L] = v as N l-" ;2 v ' ddl A (-3 -J - |8 4
nsNIINEIMNaUNUREWALG? enduay 2 fAa RaAUR 2 Sanfaflesnain
ua NP 2 819 TeeraniuA1dn one Tnaensa NP wiely one usaruarai g
] [ ¥ ° J
(state) s lluavafa NP3 1 one (Hudsswuny (pronoun) UATAFNANARIIDITIALARAT-

g < .‘ J Lo ! ] | ¥ Y o« o
selialaliluniig 6 Watuwudhifienfalasanaintun s1 fieunsoasius the

° - [ & 3 k4
a

iEansfiazai NI SRLLILAE R CFG Tneldineilafifasuetl
udluindafiuda usiiffaumnsinaiuluz sansed iz sasniewnda crG Feflnadilsy
neusg 2 d Anduwnitlaqiy uazana (string Tesdtydneaiidenind fesawlan
mn?‘lwfgmm'hmmm"’ﬁqLwia:é’uf-wﬁﬁwmﬁmnﬁzyﬁnmimm”ﬁwﬁﬁﬂﬂﬂ fuiuidans
nuﬂnmmmmm‘lﬂ fanendydnuniiueenuuazutla sumistiaqii i:azldng s

ngwnmqmmwmu uaslszlun 17The  dog 3 cried 4
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o o o 1] z
ey lanasia il

Step  Current State  Backup States Position Comment

1. (S} 1 initial position
2. (NP VP) 1 rewriting S by rule 1
3. {ART  NOUN 1 rewriting NP by rules 2 & 3
VP)
(NAME VP) 1
4 (NOUN VP) 2 matching ART with the
(NAME VP) 1
5. (VP) 3 matching NOUN with dogs
6. (VERB) 3 rewriting VP by rules 5-8
(VERB NP) 3
(VERB NP PP) 3
(VERB PP) 3
{NAME VP) 1
7. the parse succeeds as VERB is matched to

cried ,leaving an empty grammatical symbol

list with an empty sentence
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2.3 daursznavuasdaunenglaansnl (Features and Augmented Grammars)
) 4 ) % 1 4 o o o - e J
nrzuaunaineidnanluumiuda  daiamaAuraensTiessilsston  nan
. a‘ ° a (X% ) ] J L ]
Ae Beinannsovinld Aiewusifndulddn dezlemdung ues) fidwuamdali
9w .—nl ° 4 . 4 al o 4 « ©
awnsnldnulansaMiwmunld reject) Tedufishrmie  AsudaRu NI wun
- o o v =l o K" = v :: o aof J
UsesnTen nFan dalasetinery i lalddasdinssunniu uazuananudilymh
al v (YN " (-3 o d <l 4 o % A’ AI -J [
NHMNALEAMAATIaY | an Belwiadell wRsinguent (augmented) T9RzAANAT
[ = o U 3
nugauminaail
231 ’é"‘anl.ﬁuvlmﬂua'ﬁ'ulﬁma én {Augmented Transition Network)
v v A’ ] L Q [ < al
Tuvadaiiisnaznanntansrusunisdmiunsmusrumuasdsauasdiulscnaus

a‘ [ o d 1o -3 [ -y <5 - g
linaaauluaueivianafalnanasld RTN framework 8915 anddandhumenud futnd &

(Funtia 91 ATN)

- 3% o o £ o
annAdsaneiulasaiwrassslaaigndesalilunsiinmo Tanakai

= o

iiniuudaifeTumaiannfant @uunain parse tree) Teagjlugtiuas CFG 33RALALT
Usz@nadniduiliine msliasan Rawmef (siotfilen Feiiarifunsangludstonind
unanne asinudou NP lulseleafaeduuneaiia duida @uunafia Usssn weld
aufunte 7 91 SUBJ) wazunudan VP dagfuuwnaiatuiiasesiaiTen ©08J) aetu NP
ianaazisadaulssnetifisingy Anesliuef (determiner (A0 a, an, the), ATATL
AW, head noun wazay FaulszTan
Jack found a dime.
ansauanslasaaiolidei]
(S SUBJ (NP NAME Jack)
MAIN-V found
TENSE PAST
OBJ (NP DET a
HEAD dime))
fetialanafudhent]  efananmfisefie RN Tosaynyaliusaz

e o a o

< - 3 :’I J -1 - g [] < -,
Wi fniliineesd Iamefludasaianinislduiag fnlmiscnraiadineedT aame ey
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] ] IJ -3 - o o -3 Q o - [ 3 A i o~
dnegiaidndingniled FAawmefiaomell dwiFiamefisawnsoiiasiiawiuld
-1 d  a o vy PP AP ¢ ad alay,
uazAIaNNInNasaeananTageeslinee  Tunsdliif ammefasiidavniananily
) L) o L o4 :: 23 o g i - [ & ) :
Tuwdazlanafwresdumaiadaiu Windfnaes NP ailfeses Faswmef seluisg
DET,ADJS, HEAD Uaz NUM §aatnaf azgnidniauuandu weadiy deuiusunsasmuagg
[ J « .'z ] 4‘ 4‘ 1 Y e S oo o .
Uy ardaian follow um anfe, uapdusing  Mteadeiuiuacgnidnddas, uendy
nﬁﬁumwam annumsmm'amm'aﬂvnﬂuqunmm dounentian 1 azngaiely
mevds  dlaslalumadledenda sfammmmv]um’lummm?nﬂfaﬁguufazqnmmquimﬂ
o e o) - S  ag a e -
antuia Wuplunlasaiwilsneufaefiednd fn aadandas lis) 1995 3anefias
t L o = T l.’ -, & ' ‘3“ .‘/
ATl RTN LT Aaines, dauunad ttests) uazuprduunud Sanefind e ATN thueq
3 Qll o 1 A J { ° & - < { © LA
tymimsusadiviratnlshadlfardurmindinluiaanes dnalneasialii
) A’ 4 ¢ [ 4 4 o < [d { -y [ 4
Serulaaiian ldllnuuanerfn et arg FafludnTen Atath@unmiazgnld
o = l=‘ tJ 3 o :’/ -J c./ { 1 « 4
dhanludowsfireiiigadn = * - Anduiewsntuisaguuaniaaan st s2 lupld 2.11
-] 0 oo sla L7 o v ~ < | 3
[xgnuanAng 81 7 Aanesiiduaiiaqiuns aldeulfdall
verb € %
[ & ] o ’ [ d' hd o 4:‘ 3 -
WIRNIA (push arc) aEiNiL NP azgninsineiy Sedmaesnlhuindfnazgn
< :’/ =3 = g 4 & - 1 -
L?ﬂn‘imﬂmmsﬂ muiand finaeldlunrasianind 3awmaitasintassabreresdausy
p
nay ﬂqansmmm mmf-zvm'luuumwnnnmtummm‘lm Tﬂs\zmﬂqmqnam?ﬂﬂvgm
wWimAfnazderinnduanglu - * * fofuueaduieda an s si gt 2.11 auily
SUBJ <€ *x
Ql -‘/ g 2 o a
tulszlemiF usiudaead The purple cow ... uoptuliasWnadnsluiiawmes sugy
3 A - ’ L od = < ar A’
%wzqnmw'luimm?ww'lﬁmmnaum'lmumLq fnaad NP Aail
(NP ART the
ADJS (purple)
HEAD cow)
nasRaaUaALlsznaLlasnImagaL (Checking Features with Tests)
o P a o = o
uananazlifamefousmnlanaii FRameffamrrofiag W lunevin g lennsol

4 $ (R4 v - [.d o L
madanianinlagliinIdnd fngeannduaulngbisy Tundange druauzes NP

A’ t o hd 0 oan ] J o
TaumAsIuegiua mIures Aisen A inbisanoiadd NP gausniilwenwaiiiy

- ) R do o ] :’/ ° o P
nfrmymalld iy dszlon The dog are sick. dndtylndmniu Smauanniivi



24

- d -5 ] 3
WhlssTuafinnauninen Ransandsslan 2 Uselenseluil
[ 0 o “~ d - [ 24
Flying planes is dangerous. MNNEIANAIN ms‘mnqnsw'lumﬂumsmuuﬁﬂum'm
Flying planes are dangerous. WNNEAWN LATEITIUMANE 1 d’ﬁqﬁuﬂﬂﬁiumm
- 4 ) 1 o il' A’ ] [- 3
Aaudtloyufiandnasldl RIN @ RIN asinbideadinlaennsal Tunndn 2 wi Afe
L3 L.d - o :
nsimualfduazlasaianlensafiasdlszney (feature) TN MiELTEmTOas
. d e | ed o o0 ¥ da o
inldlanaFiiudayesfiilsslonifondudniy q lulasabedeyaidendndndao
J < o J <A 'd 2 4
N 212 [zuanadnTAaua 3s e wwnwail uas 3p uaeda NYWAU
IP1R2NNTAEANENNINTEY RTN TaenastRnnamadgay doumasd Wluusias
| & <3 - g - rcl/ 1 L] (-3 v L - 1 o A o
anfraes Winadn, nadiduiariduiesdrGadniiAdifuanaiun  wazasdumandingy
- & g all 4 = . 1Y -y -3 [l (¥ v o4 - R 4 o
TNTUTATNUTRANUS (nil) Srdaumnaiamas fachihinwenimii wiassyaamiwiing
& 'S 9 & o | ' alv 2 v - all o -‘d
radaumaiazgnlssynillindesaniAmiudnangndes  suuanenfa  slandaaniil
L - A’ o -3 . - L3 )
neFansiaues (recursive call InATUUATATALLNINTA TussuaTe o Snaswudn ald

L] 4‘
daumannaunaTyy

O O~E

27 211 nsnddudinAfnatdeg

Word Representation
dogs (NOUN ROOT DOG »
NUM {3p})
dog (NOUN ROOT DOG
NUM {3s 3p})
the (ART ROOT THE
NUM {3s 3p})
a (ART ROOT A
NUM {3s})
cried  (VERB ROOT CRY
NUM {3s 3p})



loves

love

wild
John

(VERB ROOT LOVE
NUM {3s})
(VERB ROOT LOVE
NUM {3p})
(ADJ ROOT WILD)
(NAME ROOT JOHN)

4 - . ] 1 )
zlh'l 2..12 1an1ARUALINNTE {assuming third person only)

nhoun

2

hame

2
adj

verb

claloalo@ ol

Arc
NP/

NP1/1

NP1/2
NP/2

SN
sin

S2/1

Test Action
none DET = *

NUM < NUM *
NUM M NUM * HEAD < *

none

none

none

NUM < NUM M NUM *
ADJS<Append(ADJS, *)
NAME < *

NUM < NUM *

SUBJ <« *

NUMgg  (YNUM *  MAIN-V & x

NUM<NUMgyg MNNUM *
OBJ < *

gﬂ*‘fl 2.13 ATN ati1de




g ae

MAINNIUINIUALITN_S
Step Node Position Arc Followed
1. S 1 SN attempted
(for recursive call
see trace below)
5. 3 SN succeeds
S1 3 S1/1  (tests whether
$3p} M {3p}
6. S2 4 82/t (for recursive
call trace, see below)
9. S3 6 S3/1  succeeds
since no words left
N23YNUIRINIZFEN NP gAUID : Arc 6
Step Node Position Arc Followed
2. NP 1 NP/1
3. NP1 2 NP/ (check if
{3s 3p} M {3p}
not empty)
4. NP2 3 NP2/1

26

Register

SUBJ <= (NP DET the
HEAD dogs
NUM {3p})
MAIN-V < love
NUM <= {3p}
OBJ < (NP NAME John
NUM {3p}
returns
(S SUBJ (NP DET the
HEAD dogs
NUM {3p})
VERB love
NUM {3p}
OBJ (NP NAME John
NUM {3s}))

Register

DET € the
NUM < 3s 3p}
HEAD < dogs
NUM < {3p}

returns (NP DET the



HEAD dogs
NUM {3p})
mMavinuIRINadan NP gafiags : A 8
Step Node Position Arc Followed Register
7. NP 4 NP/2 NAME < John
8. NP2 5 NP2/1 returns (NP NAME John)
NUM {3s})

-
gﬂw 2.14 Trace tests and actions used with The dogs love John.

ARt
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3 4 - o [ o«
wusiusdinalnfiazaiuie ATN parser mmuﬂ&:’fﬂﬂfmm%qmmmnqi:m'mhu

J [t l‘ :’/ -\ [} .
fun 213 asmeudnlszluagtaiuliliianT afinssuuashifingsn was simple nounphase

¢ J o a’ ° |3 [ 4 4] [
safudaianisviadludnil Arudnwy unaee lennsnl g 213 dsznaudy

o i o «

lexicon MNGLN 2.12 annsanazeaniulseTaamanily

The wild dog cried.

The dogs love John.

John loves the wild dogs.

14 1 o« 4 é’

llﬂﬂﬂhﬂﬂ“?ﬁﬂ?ttﬂﬁmﬂﬁu

* A wild dogs cried.  (no number agreement in NP)

* John love a dog. (no number agreement in SUBJ/ANNS &11)

Wansusinatinadnuieiaesng Walsasiiwmsilselan The dogs love John. ATN

o . o . ¥
T 213 AzmsIRaaY agreement 33M919 The U dogs (uatinausn The asiiluliv

- . o L o X
nwaluaswywal wd dogs Aaziilu wywail dniu NP Mlsznevausnanfuwywal @

o [ ¥ é’ b L %4 - [ & 1) i-d
Whinadngaon NP1/ NP Tasgnimualiiflu susy Faawmed uasmallfiesmsoaaay

0 ana J 4 ar :’/ { o LA tJ
agreement 184 AT 81 TeauiullaugUf 214 Falu s Fauilu anfa Suusnfieanann

[ o I Ld - ) 3
S node Uselamasutivmumisaasai ldnese U

1 The 2 dogs 3 love 4 John g.
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2.3.2 Useful Feature Systems
o ¥ 43 v o« &~ 3
Tuihfieiisaznaseulasainresnndangemans - uun deialli
k2O 1/ an
ﬂﬂlﬂﬂﬂ]&l@ﬂlﬂﬂlﬁ;ﬁjﬂ:ﬂiﬁﬂ
o~ A 1 4 | - - [ v e b4 ] 0 ma
anirdanudas idunsiiessfresncudhiulissndndseamuasanien
< ' ) o an ¥ al 1% - v
uazUANAINANEINNAY  dszsnuasAtiienaziadianuaanadasiiiuduseayana
person) lurlszlannendanqupanasgnssylaanisldfasmuny Teaslrenanlifas
ol < <l . alu o
YIEN 1 (I, we), YN 2 (you) UaL Y3 3 (he, she, it, they) uazilseaanadlsslaanlls
:’/ pui Y af 3 ' ﬁ
Whussmunmanuasuthi g 3 Aansanatnand
| love we love
you love you love
he/she loves they love
Jfe. MOV 7/ g\ o \N
aziulddn love figuuuiunnsiniudia 6 gy dydneafifuanaypna
o ra o oo o < 5
uazdmaues Miaef (feature) weinAFnasilsenayilfasBaeilpuuuRi il 1§
nuadmiiannadiaswywa Gl love azgnudialsziameaniflu (1s 2s 1p 2p 3p) oR
1 e | LR | X of < a ) P l‘:”
uandwissidiuldfudresmiduenwafiymeh 1 uar 2 sileussenmiduwynaiiia
4 { ! o a* o J
wum andumila loves ezl { 3s | Terzuanduiuandhiuliiudssanfihuenwa
<
Hiun 3
1. f‘é’ 4 4 de '
AatsruLRReflsausaiazimuanimagaufiGund Agrifeature1,
feature2) Tzl 2 Wiaaf uazAwaninisdumefifadu (ntersection) 8T dnns
fumefidadulinadnfidudays nul) viedralan mmassuazdumas uenaamiunig
° o . ey a o o o -
nagauazdniauarazderinf ifannisdunefifadunduan 1y Agrii3s 3pl{is 2s 1p
2p 3p}) sraunaduFauatIiif Bp)  Agrif2s 2pk{ls 2s 1p 2p 3p)) AFAURTTTRL (25
2p} Argli3s{2s 1p 2p 3p}) Muman

araudiniuldang TiendasAriEen (Auxiliary-verb Agreement)

ol ' °

seltiaznlsionts finguuasinnien tsznaudag Aien dou Seildoust o
Il Ay e wan Aeselil
I can see the house.
I will have seen the house.

| was watching the movie.
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| should have heen watching the movie.
| will be seen at the house.

O oy z © o0 oo 4 o o 4
ANNT endaunanil azvia i AT en Innasiudigluuuemisddulugii 2.15

Form Feature Name Examples

infinitive inf go, be, say, decide

present pres go,goes,am, is, say, says,decide
present ing going, being, saying, deciding
participle

past : en goen, been, said, decided
participle

past pas'; went, was, said, decided

0 «nen

gﬂﬁ 2.15 gUuLaeAINT En
ﬁmimwdﬁﬁﬁﬁ?m‘n":ﬂmmﬁﬁngmmﬁﬂ’qﬁuﬁﬁﬁ?mﬁmuﬁutﬂiu have AABIATN
Aol past participle UAY be AzH@IANAIE present participle T DaglugLiasnndin Feaz
ugeas past participle , do u“nf-zzﬂ'mngl.ﬁ'm 1 WA N TOTIATEaNFY infinitive
L [ did eat my carrots!
Awiliary Tuenivilaannti @udandrlunea (Modal) FTnavmuAagBuRing
(infinitive) %ﬂngmd’l'ﬂ'ﬂzﬁ'm’l?'luﬁul.ﬂufwﬁtmﬂf (procedure) AuxAgreelverb, auxlist) 34

© © mamam o ] o 13 < | < ré’ o 3 3
aniAnT endasalinnnsasaudn Sugniesmungu ol delwslines lauusselyil

AuxAgreelv, aux-list)
IF aux-list = nil
Then if FORM,, = pres or past
then succeed and return T
else fail;
Let L = LAST(aux-list)
If ROOT| = BE & FORMy, = ing
then succeed and return PROGRESSIVE;
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If ROOT|_ = BE & FORM, = en
then succeed and return PASSIVE;
If ROOT| = HAVE & FORMy = en
then succeed and return PERFECT;
If TYPE| is a modal & FORMYy; = inf
then succeed and return MODAL;
Fail;
sdinafilannsofiarinmasauad can be seen Mg
AuxAgreelcan,nil) returns T
AuxAgreelbe, (can)) returns MODAL
AuxAgree(seen,(can be)) returns PASSIVE
AUANLANTRINT 217 (Verb Complement) :
TAsea¥™ complement 189 ATNTEN Usznaudan NP uazeyilsslun Fannumdesn
nfen imaunsaiiasitinlismes AATEA Tngfiansnnanasiilssneufanundadn

- L 5 2k
n7 e ldvaaeiinsanaluil

NONE no complements allowed(intransitive) -
oBJ single NP allowed to follow verb(transitive)
I0BJ+0OBJ two NPs allowed to follow verb(bitransitive)
ADJ takes an adjective complement

OBJ+ADJ takes an object followed by an adjective phrase
OBJ+PP

FOR-TO-INF - as in | prayed for the doctor to come in time.
OBJ+TO-INF - as in | presuaded him to do it.

TO-INF - as in | tried to do it

OBJ+INF - as in | saw him do it

INF - as in | helped do it.

THAT - as in | know that Jack left.

I know Jagk left,
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OBJ+THAT - as in Jack told Mary that he had lost his bicycle.
WH-COMP - as in We doube what John said.
OBJ+WH-COMB - as in They asked Jack whether it was raining.

H ) k7] ] g
i bigunraasldsslaamanily
* Jack was sad for me to get my clothes clean.

* | was destined that my canary_died.
J 'd 4 é’ \ L% = "Q't [} A’j
nsazuananmagey lennsod mmu'lmmqu RarsuaaiduralUil Samune

[ [ 5 v
AUAMTUAINBULIUMY

Intrans(f)

Trans(f)

f { NONE ADJ FOR-TO-INF to-INF INF THAT WH-COMP }

f { OBJ I0BJ+0OBJ OBJ+To-INF OBJ+INF OBJ+ADJ OBJ+PP
OBJ+THAT OBJ+WH-COMP }

233  daBuAnAdGeusEnsinATadmas  (Verb  Complements and

Preseting Register)
- 0 ooy 1 ' ] d‘ o - a
WAtz AGen Andssnvmile (REaEY want s pray) TeRsFudawFudia
Tavagjlugilaas AFFenBURRTv feazaamaeind o Falrnaylden wdninoiely
X
U TO-INF Mary wants 1o have a party,
OBJ+TOANF  Mary wants John to have a party.
FOR-TO-INF | prayed for John to leave the party.
< ] A’ ar c‘/ ! [
shaunaiui lugluntiasmiiounulaseialssloaia  Tuslid ne Fadu
] . ° an Il a - o : ] P
Uszsuuarhifl auxilary uazAnitenavdesaglugleeduitin sakiadunisiiefiag
° & o ' al =l S  eng -l’ ‘
11 S Winldn il lmiunmunas@enudin@inaunn i
4 o ) 3 b 3 o k.73 v ﬂf v <& - ¢ J L :
nmsaniatnilldindniuissaivgatuiulu s Wndih ety Fafun
3 ' J ‘h‘ ) :‘/ o] [] )
aziuiinuansieintsheluun 2 uasfivlindniu Ransoundisuansinessndnelsslan 2
S|
Ustlaasialyl Mary wants to have a party. Wa Mary wants John to have a party. Tudselan
’ lﬂJ [ ar
usn wneATnd Mary ugiaziaddiluem party uddrluilsloanda John azifugfl
4 Q A ] o : -_
u party wansanasinsslaandanuminsuansraiuitll1dluday nsmeod

AMANE (semantic analysis) 116 udanaazyinlidaumsdiasiniannumanageenniiutly
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v
& & T

sauufiumauafiafiendldanudiiahulstonmdilihulstsfumeie
1o athatuRansu s lease i
Mary wants to dress herself in the closet.
Mary wants John to dress himself in the closet.
* Mary wants to dress himself in the closet.
* Mary wants John to dress herself in the closet.
auiudn 2 Unlaagadireiulinunsoacsenididon  mesduneses
AR LERI A8 Binsstinlszsmludompaiindy nrsfiasiedu W laennsaidn
Tameligndiasfifedldmaadiy suss SeagludauAududas

v
&

muufaztﬁum?ﬁ'ﬂ@m?tﬁm (preset) Faamas SUBJ T uImAfn S dulvazaa
ﬁq'lfuvmms'ﬂ azaglugdanieluldl

PUSH(N, <register in N> <register in current network>)

ArataLTY

PUSH(S2,SUBJ SUBJ)

Tonneaawdasyradhliubng s2 W Wndin s ueendidn Faames suBJ T
Wmddn s dulwilhiludges Fasmef suss u wimdin s Futlaqiiy Teazanansa
afuneselon Mary wants to have a party. dqu'lum‘rﬁﬁ 2 Mary wants John to have a party.
azsiadlgguy

PUSH(S2,SUBJ OBuJ)
oymgainafinaasinetinlsium to, auxiliary uianTemusniiaundy o azdeg

. v
af AR AnfusAsfiansani to 1D auxiliary modal verb
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2.4 lagnnsaldwiunmsssun : uauszeywiiiug (Handling Movement)
o g [ 4 4 x
wirdatiazamelaensnfzsanneantlen  Tasiilanafweeulssluniu
n] ] JJ -3 ;73 ] =l o A = ~ 0 e My
FunuansiranAaeiuugy AaluuvnsdiAviEacdanaardnddulmilinelulsclan
= d‘ e‘ £ 72 4 1 a :" [ -t
uaaassgindaunireesnlianqanaasazaglulslomind - uenanntiy desanil
N9 UARIARDLNNTIBINITIRNLATANTALI AL NATE
- o’ (] o 1] A’
W"‘ﬂ?ﬂmﬂ’JﬂEI’N'ﬂ’ENTﬂNﬁ’fﬂ\‘iﬂ'ﬂ\lﬂ?ﬁﬂﬂﬂ”m’mLL]J'U Yes-No ﬂ'ﬂ‘lﬂu
John went to the store.
Did John go to the store?
He will run in the marathon next year,
WIll he run in the marathon next year?
Jack is giving Sue a back rub.
Is Jack giving Sue a back rub? . !
Henry goes to school every day.
Does Henry go to school every day?
< « © <l o £ % - 0% Vv 4
qzﬁammmummmmmu Yes-No ’i3LHNﬂun‘UTﬂ‘Nﬂﬂ\llﬂuﬁlﬂiuuﬂﬂL']u NP mﬂu
(v or .J o :’4 :’z - ' oge @ e
Uszamuar auxiliary fausnazaduniu dnlsslomiunuanlsifl auiiary Aa2ld auxiliary
o o | & o e ore 1311 ]
tUszinn do Usenaunumnu NIV AUNITNANR AL TN ENILAY auxiliary ‘IMJJ'HLTEIWJ"I

subject-aux inversion

v
o,

TreUnAudamainnsaasAnladn nasulasAinnuuy YesNo anndselaasaiiu
(% :'r o d’ v [ % a‘ v ' b 3 o~ ] v ¥ % -J
aiuiy  aoihlnanneaeuiine luanmoush dnam lduda lusastnstrefusaniniadau
. o . 4 4 . o
freuuuiidednin (bounded movement) uRinITtAREUENERNUSL LTI IIRTARUAA
1] 1] 1 i J A 1] id [ 4
wndinelussidszneusing - Tedondr  maedeuiuuyhififedin  (unbounded
“ o iX .
movement) AL lussluaAonunTusiuding Wh  (Wh-Questions)  lunstizaanis
J 1 73 1y o o J ‘J Gh' (% o
wasussuuybiidasdnna dnalsznauranlssloaaniafeuilnaainqaudiuresaiunnn
R, o N Y oo X
RastunfretinalsslaatunsavuinlselunsAni
The fat man will angrily put the book in the corner.
1 o 11 o’ - 1 é’
tauladnlastluauinsetsaiunsnasonunildsalsslaasa i

Which man will angrily put the book in the corner? u

Who will angrily.put the book in the corner?
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u?ﬂﬁnﬁﬂuﬁqﬁmﬁmmzﬁulfq'iwﬁuqnﬁﬁmm‘h‘w’rﬁqzmu‘lﬁﬁqﬂiﬂﬂm’nm"nviﬂ‘lﬂﬁ
How will the fat man put the book in the corner?
In what way will the fat man put the book in the corner?
w agnaaznnauiu q e
What will the fat man angrily put in the corner?
Where will the fat man angrily put the book?
In what corner will the fat man angrily put the book?
What will the fat man angrily put the book in?
tstlapdnnuwsisstsloatipluuainlsslndufumitondsslomiat andu
doufiazianany Faazgnénetumnuazuinuiidag Whephrase fifutlsslnniy
ANFI9HN Wh-Questions N1ILARBUARLILIMAN 1 Whiuuustniluuaunnamdnts
ansof Feassugluunmanlslenlfinnnds CFG uag RTN

2.4.1 Local Movement *

A’ [ o
ludntisazaulanstieeg 2 nsdl AetlsslunAomuy YesNo uasilssluanng

J | 13 o e 3 g 1]
Irluazazuassliihuin ATN Misilegazamnsatiunldfinmeilsstonmanitlasdls

1z:T8AAIDINUI Yes-No (Yes-No Questions)
alszavdsaniAetsnelosnnanfies ATN Aneuiiuansaasiulssluawy
Unaliaansafn dsslsadnauuuy YesNo Wasmazmgslflannsalliunigs
wirfazinld Seasinliing 7 lntvengranaaunsalunisseniuly awdiey anansoag]
riew NP sausnuazlilasesiradselaana Wnidn w&san NP fausnanuin nsfiasyia
uuidlfisazieaimins damefitadnannsoiiagd IR WA LT s T iage
u"luﬂ?z‘faﬂﬁugm'lﬁ dusniniasmefuneis (ufand1MooD) Wil Yes-No-Q
haszlandrnnamuy YesNo uasliifiduilu Assertion lunsdifiu + ifiaunsnazasg
wnnlselaalilalnebiBanaumune
youdn
n?mLﬁﬂuﬁ’mumﬂnﬁuﬂmmn?mmmmﬁw'lﬁmj‘lugﬂwmiﬂ‘la’f sliiasfen
funanin NP faglusumiszasnssnnidly NP gausnieimihifulsssmuay Ne Mias

hd L3 J o : (1 °
vwiiidhalszomsenlsslunenmazgniniis wieszulasliagluplidvesdywm |
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Ineldmpm by guwiedniiasdaadinisdiy nFendonluglaes be Mg past
participle LmzmﬂmmLﬁuzﬂugﬂuuuwm%'ﬂﬁv’mumaz&mmasj‘lugﬂmm Afendanilda
atialsluaiiuueniiv
I will hide my hat jn the drawer.
I hid my hat in the drawer.
| had hid my hat in the drawer.
| was hiding my hat in the drawer.
| had been hiding my hat in the drawer.
mmmﬁf-mmmzﬁuﬂs:‘fﬂﬂ'lugﬂwm‘ﬁw il
My hat will be hidden (by me) in the drawer.
My hat was hidden (by me) in the drawer.
My hat had been hidden (by me) in the drawer.
My hat was being hidden (by me) in the drawer.
My hat had been being hidden (by me) in the drawer.
iaansfiasnssidlssleauumaain Taanns 45 ames VOICE Ay
ueAfin wia waadn mudliAgadecuasiimuall NP AausnbulssTaaldiiusnz Aaumes
FIRST-NP uazimuarius Aawmnes SUBJ #3a OBJ muamuMunzdy Maaaniiinnng
Amseinguaeans uudn
laensallinasazidinen susy denunAaasdymun adiAnmunidu by anzdn
Mbinlladuiuaniunsuentanlszanmeanlssloneds dbifinnsmaragaudayania
FupuvnefsatuTiinges NP 81 NP Wunsueniunisnssiiuanaasiulses
vealsloald lunsdidu 1 uereaniufaerassmn 7 g
The hat was hidden by three o'clock.
Ransandmsuitfymuiissinidfedug i@y 7 sty dumila
ansnf W hulsyloanadasldonuAudiy wulstun
Jack wants Sue to kiss George.
uaznauitigmdwiuglunmaan - fiseeniuanaansafiagiinsails:don
Idgniaadu

Sue was wanted to kiss George by Jack.
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¥ v w

2.4.2 UszlapfranunTusiudag Wh uaznszuaunislas (Wh-Questions and

the hold Mechanism * )

lumawsius linanivlsslaadouuuy wh it eudalsstammnonauny wh
arfilassailsstandouinnnileuiudssloafoawn YesNo Aevsaduilsssuuas
auxiliary @ wfulszlamdnannuuy wh 1§ ﬂcymﬁ'lm;j‘?iqmﬁﬁﬂ twrasinatwlsiuaes
vsznavuwdaivngllannilsslanlunadaudy #arsuaresrnsenlulselen

What will the fat man angrily put in_the corner?

VUreluatithulssloafifasaniuld WAl angrily put in the corner I&MNNTDAsaaNT
16 gl adwesdnien Wlaensel Ba vmaishisnnsasensudlssloaigu 1 angriy
put in the corner. %q'ﬁﬂmﬁﬁﬁ“&mmmﬁqzﬂﬂm“u‘loﬂuﬂsz‘iﬂnﬁ'\muu.uu Wh Wimiu uay
uenantl SuAdesseuFLLAaNNEI AR AN fiaenndaafuasilsenatmanlssin
ADNULIL Wh 2tinaLtu

What will the fat man angrily put in the corner?

anunsasensUly witlsslandeliiiazaens iy

* Where will the fat man angrily put in the corner?

azuibennsal Adegbismnsnasinn Wl Slivnnfiudedgdnmaing
doulviiulaennsal

iwazlinalnluninfvesdlsznaudsasgnidlunnfivesdisznaufimanely
amfusililaennsal penaauarLlsznaumAL il unudouiidesinddating
wnzeanitell  Safunuds avisneuiiuiiuiinusnBunnzalainsal fagia
nansaagaurallnminmilauiui evflssneuiulidnliegluteviGeusenuds i
&umﬁLﬂﬂzﬁqﬁﬂmﬁﬁﬁ?ﬂﬂuﬂsz‘fﬂﬂaTmiu

What will the fat man angrily put in the corner?

asaasgnataseiiulasvlieunudnnngdnsed angrly put what in the
comer uazaarasAsenlulsylun

What will the fat man angrily put the book in?

AegUinNNdATlulauiUdIRIaIARTEN AR angrily put the book in what 1N
antlszleafitudnaduudn azwuimmageuiupuutzaspadiuldeelssau-

maen, puunnlunsdiuasasswunn  whowhom), usz anssuiiendeaglugilans Whierm
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sansniasinacluteinald Wy MetnaRansan ANTINNT LN INATDIN

what did you put in the cupboard?

azeaniiliteutdn put Wy anssufiTen wasiudesnimssy %anssuﬁ’ufizqntmu
Adoe Whierm  Femseruderfoduaatansnis muﬂnmmi’uﬂ?:fﬂﬂﬁﬁm‘mﬂgjuﬁfmz'lﬁ
annsnaaniylfidu .

* What did you put the buttle in the cupboard?

ﬂi:’l‘ﬂﬁﬂﬂﬂﬁu‘lﬂ’lé’tﬂﬂmnﬁnsﬁ'uﬂgjmqﬁ‘fo'lﬁ’n“u AIRT e put TesTuasiifnwiny
Vsslamsiallil

* You put what the buttle in the cupborad?

azwiuldimmasauiunsinssuuuusssuanara oy dusannidn

o d N o
Wh- 1 udiugnsanazumsnud efhagnidall ludumdsaas Np fidlunesy

nzi19un15laalis ATN (The hold Mechanism in ATNs)
X (-3 (3 d H o o
AnNdmTaunnAussilssneuaRalimenasussuuges ATN azdaeria
nalFunlgs ATN naneuun fuwsnimassiasilaseairedayadas andlaafas (hold list)
A v [ (A 4' o 4 < < L ¥ &~
Tazannsiuavidsznaunaniineniy  annsaiuasdlsenaudvateiailulas
- «f o 1 o a' o o =Y [ é’ < L i
aadluaandgaiuwilustaadnuisiidasinsuniuiliseasfiuesmlssnaufie
' & < 1 -J L -\ s :: Q" []
wAdAsa lulaafadtansiesdlsnauasgnldidivilulasdas Ihiuseiasdiuandulusl
oo X e 4 ) ¥ 1 ° - a
nnTuuaNfATuF anda Teauantu Seazthasdlsznaudunldly laadad
!‘/ i (-3 (8 4 il - :’/ []
laaueatuamnsananfveasissnauiegluf Aamefluanniu @ity Taq
(-3 « g ¥ a e (% (-3 L J :
SUBJ uiuesAllsznauieglufdanes susy wielfuaunsaasiusdlsznauiia¥ii
i ety Taatehil erfadud  aufuesdlsznaumeldnnsaiwinauin.
W inlusoisiu)
o a . , - o o
msirazaualiansiualslealdedwgnias uarbiveufinlslontu q #
- v < 1 o d A o~ ] ) v :’/
Ha iAsandiuAtasasAlrsnauinanasiAnugaininaennan uenamiulsslan
. bt 1 ) 4 L J
v What did you put the bottle in the cupboard? azgnaaniulnelilddt Whterm Mufuly
e @lselaeiuasfio) deeduiiazliayyaWiiwleverfalUlidbildeelszney
v ada s [e & o o 4 as (A - -3 1Y
nndaifiulilasueaduneguuenda  vieBminvilvine  ewilszneufignifuasiesldly

- 4 . 4 . 4
maandaungamell Tussdlsenaunaensulususiy
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‘t’hﬂﬁzgmLs'w’fmmsna‘lnmqathqLﬁﬂﬁf-}xmqqﬂﬂuLmztﬁu'ﬁmd'n nalnaas ATN 7
Hluerda mianiandn VIR (fudndees vitua) SeldFesesasilsnemniluanfiodiue
inansafiaglslnaenfnedtandaduniy dusamnsalallmuendalddusa
avfsznauargmireaninannisafadiuazdeinduilursatendn  Ssesriitudiids
nduarmelaennsofuas AT Al lunnsdanmsusslanfinuun YesNo azansnfiacin
alfveneiefiasdnnisiuslanfnaun wh B na'lnﬁ'h’x‘lumﬂﬁuﬁqzqnﬁ'\
nlin nsdlzendssloadnonuuuy wh wiuddledssawasfudfidudanes
harlszlam Who won the race? Tunsdiiiazdanisuensnamniiasannitiudlunsdiiai]
IFinradulsysminas auxiliary (sub-aux inversion)

ﬁm?mﬁthmngﬂﬁ 216 - laensalpasasamnmannisiudasiedauiluaend

° - 0 @ - O oo a | ) L] ﬁ
PBIAMNLN, MINANT 87 UaLaaTeAInF tndiarniliadradululsiTuasadalylil

In_which town were you born?
How fast did you run?
What did you do?
halszlaausnafeasdnynunin which town azgnifnBusidlunsidudainonds
AnTeumilau Aueindaiansilsslen You were bom in which town? Witlszluefiaad
WIBANTETiesn] how AATEN fast azgriiuuasi i s A RT a3 el
avagliituluilsslen you ran how fast? lunsdifl 3 what AzgIALLATIILT WA unledt
wasenAranFen sl You did what?
(S WH-QUERY (NP PRO who
' TYPE WH)
MOOD WH-Q
SUBJ -> NP,
AUXS (is)
VERB carrying
OBJ (NP DET the
HEAD baby))

madwmsnvidselan Who is carrying the baby ?



(S WH-QUERY (NPy PRO who
TYPE WH)
MOOD WH-Q
AUXS {is)
SUBJ (NP DET the
HEAD baby)
VERB carrying
OBJ -> NP
nsaassiLlselam Who is the baby carrying ?
(S WH-QUERY (NPq PRO who
TYPE WH)
MOOD WH-Q
SUBJ -> NP,
VERB is
OBJ (NP DET the
HEAD baby))
nmsaaseillselam Who is the baby ?

4 - « ° [ ]
{1 216 msilmmsidssTuaAnouuuu wh atiadng
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2.5 FunuRAuazraIAanasy (Semantic and a Logical Form) ,
- o , A P
nnlanginniumaiintenlsslsaiuiegasduiuusniaiiighunarasmu
\ A o o < :” L A
nindhlanmn  Awddyireacamaneredlanafalsdaaiu  Suduniseanfiay
° ] ' ' < v LA = o P 1 »
AmunatwiuauinstlaainiassstlaaiulianuvunamiiauiunTeli  adradu
RY

Usslumsialii

| gave the contribution to the boyscouts.

The boyscouts receive a donation from me.

e‘ J 5 é’ < & o IJ “ ©°

pruvintzelselaaniindug - weall Ademsgminnlfhalsslaanaatumonn iy

AaL
pri ] " 4 o <4 P
John drove to the store LNaL?10 M2 Did John get into a car? AMAALINARD yes NTNAL
[] é’ } % L v ° d‘ = o ] N -ﬂ' o 4

peuldulld 1sasiefnInssintisazeiunuauangsasfdn dive duiflunisnssiag

;"3 o
azAaimelusn

(& ﬂ' 1 4 v v < ° ¥ o A’ ] :: L % ‘J

Ailinanhludy Aasirlifatiywiunassetin duusnagianumnsivencay

] o [) 1 Ag o o [ & 1]

raauiavA ifedwlsuasammminamantianlsvnauiulluplesseddares (Aaluas
\Fanga 7 91 LF) ndeaamiu LF fiazfiamuma Contextual Knowledge Haaziiinuaazilin

Ussluariupeaslsls

al o e . .
2.5.1 imspaeaIniaildauliifluaaddaviadu (Why derive a logical form 7) -
iwiRInIssusnsnuiamzd Suardieudtlyuiddgudn 4 senlsnisldde
a‘ v o 2 ° a‘d [
Trywdsznisusn azfaatasiuanudtlanumngeesdn  uasdseluaniinoumunana
d L J o’ oy - ] o ) -
n  arliAmaaailianisnsiumaialdvasuuy  uiasArluusazdoutasdume
a o | ] [ ¥ ] 0 oo o < ¥y o =iy v
AANQTliAUMINBLANFNTY atNUTUANT e go an 60 uuy tawddrArlulsslunasiile
[} -3 o ar Y J
nagaNIMIIusinihansaniuiiuafdnaclinnumngldacuunaiden  iiseean
i T hd o [ oA 1 . o A o L o o l:
WasnnusarAasingumiiudaiuuaziu ngidnnivAusaniuagiiandu
’ A o el 1
nrzuaunsRdudau JaAuintsAnm
a‘ AJ . 3/ lldd 1 - o5 A 1 ° e
tywisasaziuaiunisldacuiniegada 9 uaznisusnspauinditaLiuanandy
+ J 1] [] ) . .«
AN 1 nzansendselen ethady ShaaldBulselon  The president has resigned
v o4 .
Aruazsiaalipmuilumgnisnfinsiuienavssylidnlasie Usesw wanifludszsndy

] U A’ ) L) :’I ] J
aafnTn uazazdeaglsialllddn yanaitbivTunsesdnniuandelluds  ussusnanil
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o v Ad -J A’ " . ] ‘ ' [ -
AnEArinaagluadu ) Imunntvagiulentasine  edvadu azdeadinasmn
' ar ~ aj iy v < 1 [ :"
dsssmpuluduunu  lundnannusdanaimuuietaasi dunauinlite  daiunism
4‘ ° v e cd Ald 4 -~ A’ é’ " e
mmumzm'luuwﬂuwmwu;ﬂuuuwnmf-zwnw-:wwag]nummﬂamﬁu NUNEIDN
Y o . L ] A
Usslaagaving lugunuunegluuumeaedn dogic wazdnlanainracdeagling 4 7
unnsiniulisglugleesniseynmmanssnanans
J v o :11 [ % ar A K. o
nasuaunsusni desute iy Faniuluglunueaspsumnaihitanaunisdnias
aFNNTLUUNTARNAN (deductive process) asvinldlidnein  dautlsesnausing TN
A - £ 4 J L% L 74 .
AMUMUNETNAAS ANNNALTBIAT AUMNNETBNALAL DY 7 dnaraanafpildoui
J - » d; - - A i A’ o i vo
wiluneedn 1u TINIAAIANTHALAZ AL 1 vanwmilasnimdnnisayunlilinm
[ . 4 o~ « I A’ an
ald adradudlasdnmsinunaineaesssTuasalli AnBIARN HinTAALAN BREAK
. A
Tunsdninsagineasnsunatsaennianil
1. John broke the window with a hammer.
2. The hammer broke the window.
3. John broke the window.
4. The window broke. ~
.’ (] :" - (-3 o o = . J
Belndmiudussuniids BREAK aflenfauiunle 3 fadte finnden break, dafign
. 4 - « U : J a»
break ua@alilunas break nisaliarsilssluamaniisaziasiayanaaiunisld
- ' A J [l Py
TurRsTRnYes NP 5ine +) A John, the hammer, the windows Taglustlvasdumeiia
A o 3 - [l 3 Ll G‘ J
halsrloa  nasazinduladnlszan NP aenrdasiuafadiudiian 3 ludstead 2
4 4J [ & ] o ] o a‘
uazludssloah 1 uanlszluaft 3 azasardesiuens Aadudiauen dauanfaiuding
o el < < o tJ g o/ ] [ ]
ansrraanAdadivaadiuiiaf 4 asslazdilimifadusmaunmnasainlnnaiees

ol o = v 1
nezuaunsaann ivasingls

.25.2 -nﬁnuazqmamj’ﬁ (Type and Feature) 4
reuflisazssyaravaneesinuazlslon irazdeefisnirunatrelunisugadna
aufifaatulanaiaiiilegsidulan dnuiddniigaansaawiilidetaneatidalulan
qzqnuu'q'afamﬂundu%uagjﬁm}mauﬁﬁmmﬁu qmamﬁﬁtﬂuﬁugﬁuﬁqmﬁquﬁwmaa
Uidnla 4 fire 1inrasiy Jullumueniesidmiuduerls ethadueatifauniaas

gruisbiiflugis uavesthiiedu ) enmargnuialiifuwin iteduAnasuedlilugll
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! :’/ - ~ [ A‘ [ (& . (24
ndmiuealidadaRsaiutiansasgnuiicidudng vidadludidand 1y
v o o : = . N 7 Y o y alal - e
iawnsnazaiesiudusessiin (type hierachies) TalfaduneReniagadfugng

-l ' . ] :’/ R . o 1 é’
g 2.17 Aunadn Hiteaasaana@ayinfisli hierachies fatiail

PHYSOBJ
LIVK \l\lON-tIVING
ANIMATE VEGETATIVE ROCK CAR BUILDING
V> A\
HUMAN DOG CAT TREE  PLANT HOUSE APARTMENT-COMPLEX

gﬂﬁ 2.17 Physical Object Hierarchy
fudrdryfaeasfasiansundy asihlnibnenld edrady Aruansazdesnisui
unAMUANANszieaLliatannsargnauie s uazaetliSafignauiinlily ez

o o

wiulidnd draaddimiwubiifedndn  Tasakulniresqoufazgienunuazguas
A' 1 :’/ L4 Y o lx -~
@edszTomflunsldern Sdundmfussin ety mimenlunisiaoueesdiuuia
T | ) 4 v e o
dfmaslanazaie inilmieiasuddfgywiticlulstomiy - nudfpevan@e
. 1 -3 ¥ = ) ﬂJd ¥ e O .1 1
AINgREnmAnTl Tnaisazaysyn Wi mindiaawsanadesiuf@e 4 adwaitue
DOG sz nWlE Tuanusdl *Aomanunsofiasliauiin (caryable by one person)* 9%
ganFulals Lumf-nnqmmmmmzmw’lwwwm carryable” 39a2lilanzasinasiaainlag
4 ] 1 (73 o © o . é’ v L. «_
punithiauduay visadldsarsiluntsan  Adnaamumatihizautsinwadnawan KiD
AJ -2 [ 3 d‘ : » ld ;1 2 . *
Favunaie gnunsiazgnausion Tewanilaragluaaiadu  uds adrdu Uslen | have
ot X
to kids and Gorge has three. 81RarfinUNNNE A9 114 Gorge Uay | TUAWALUNE v
Apamnglian wanedign widuiuasiiuanuminamuisassatinchily \Aadhlull
vel o - al | ° o - vy oal e
Tanduariiunsuas Gorge asfign) nyeaiutiazgmiunldlunsdlseanienliiduiantu
AUsETEIA | ran last year and Gorge did t0o. ATMNNEAMNIN IWHABIAUTUSNSLADNAY
I | N | e 4 ] v 4 -d [ -] 8 AI K]
vraanaar U lunrsudedunne® (un waneta lArsuusadissiuvianunafeiuded
} } 4 f’:’ ;. 23 - I J o v | 73 Ld :" < L4 4 d
1é) finilusenafasiuAiinldnimasaudumaen A« Mufaufudiidana was
X o4 3
AIMNnEArIueg vy 3 nii

T al 1 -&l & .J [ o ' , -4 ]
Tnansdaimuainanlilutewiulnila « AfiduinWagdianusanan widdefll



ynnseiladraulnd HORSE axgnuuiailusiiasing 4 Aa MARE @ihiadle) coLt (AnmN)
TROTER (dndiftansnizmilens) uazay 1 Farazneniily tYAd | have one hot and
Gorge has too. ﬁuuﬁdwztﬂu | have a colt and Gorge has mares. Lﬁﬂﬂ’m hot 11l
reasonable type

dnwauzAu « Razflarandeadosiumialy TuauaFeAng awniazanansautie
Dulndldigum ‘1unm‘iiﬁ'lwﬁqzqnuﬁ\nﬂu WMANTAILATANUE (event and state) Tunag
EVENT axilAiFunetnaudi WALK, DONATE, FALL, SLEEP uwazau I Turusiinang STATE
a:liAINT e man BE (tiaitu BE HAPPLY), BELIEVE, WANT uay OWN ARIAIBIANT E1
mm{:{qzumnﬁmﬁumqmmmmumammimmamzmhﬁq stative ATN3 el lunng
afussnuzarbiawnsoldluglans progressive ativigugnbisnansoyadi

*| am beliveing that Jack caught a rabbit.

*I am owning a car.

Nonstative Verb %'q'l.'ﬁ’tmmmqmmi anansaiiasld progressive uaiasiadlfianisly
simple present #IN1NTERAEA | ﬁuﬁ’uﬁﬂﬁqqnﬂﬁmﬂ BENLTY | walk to the store. A
UNIEAINTY | walk to the store regularly. Aaassiainiluilsydn subclass ﬁéﬁﬂ"mﬂm
event finauanduiildadinglng agent u?aﬁ'qﬁﬁﬂﬁtﬁmmqmmﬁfu

ﬁu'l:imnﬁquﬁazifmﬁumm'lww’ﬁ'himmmﬁm'lﬁaﬂ'lu hierachies assuAN 1% ating
iU A1 pet %\!ﬂﬁ’-\"ﬂ:ﬁﬂ'lﬁﬂgi‘lu type PET %'afquﬁwhﬁu‘bimwsnﬁqztﬁﬁ‘lﬂﬂsj'lugﬂ'lm
i 217 Wag fadray qﬁwﬂmmmuﬂuﬁmﬁgﬂqLtﬁqﬁ’mwﬁqvﬂuqﬁmﬁm
uazwuhazliifudndiae sndt PET Adlignuasnani 4 i inteniels DoG ldiae
v ludapanudiniugnusngla sgnimualtiegssninlyyi@aiuenaasiuned
\iauacinais PET il DOG wFaRdaeeni (disjoint) M BE1TU LIVING Uas NON-LIVING
uf aunliianaazBumesidariuiiay « wae - iy Al nW BABY ADOUT 4
YupamnEmilees KD 21938 UNBIEATL BABY 989 HUMAN Ua¥BNAMIMINLN
aarldumefidiaiy BABY 109 GOAT AsidndtyRigntuiiil fie nfunegaiiflegesiidy
ingjunnuasidnaniisnunsafiazinlhidulassaialmily

fradarasmmduderfeiislon e e ORG faulmsaneaidala y ﬁﬁ'
ausmsalunaiudaummientenssin - saiulmiiiasiiaoliSaeednt ANIMATE,

291113AT189 LEGALENTITY atnaity uF ¥muarealidaadnt AUTOMATA Aty e



%

. L g ] A & o’ 1
Merasdnlul®d aanalug) v aaranduwnusssuiazgndahifuinWinaetgu

[y A y 3 1]
nviwas COLOR, TIME, LOCATION, IDEAS, GROUPS uaz@u 4 Feaznanislulantane’lyl

25.3 ‘Btﬁnﬁ'uﬁ'mmm?ni'u (Selectional Restriction)
UANAMNANTULNAUMINEIDIAIAN ] UAT ADIAZHBINMUARIEIMAUAZIRAER ARE
e © d‘ dé d; e‘ ¥ -] - da‘ ' ] 1 2 ' = ]
nuATBuLaztdduienaraaiiuiuRaremdiugndledls Aansuneudie 4 s
© 4 o o -y 1 L J o o J
ASANAMNMINETRIATRAMNIUNNERNANa A TagnTRRTdn Sufaadeaiudni
aflnd 7 Muedlatin dedrdamarilfanfandy fifadulaisans ndidaacuandly
g R -3 e‘ - | o v Py -
uhinaineespluuuiviiauiulassaiaesdumaia
aNFRENRANTUIAIRUANIT green 01 green HiTUARMANA siuazaneRAAaeall-
< ' R 1 ] o o g
\3A The green cow ifugiluuLees NP us The green belief aild NP dadnfiniiazgnualaaly

) & o v E o -5 J & L
aglupluunraaanddal 289 green InanmspensidndAaiiie liawnsadanisiudnges

be

A - o« J 3 o ] o o’
plunnmeguenginaeimnanumnatsnaniiuaiil ebrtu dasdnarsazuandlily
X
guuuuil (NP ADJS (green)
HEAD + physobj)
A’ & o L -J o [ = -« a, [ a'f-l
gUuuutissuiiaunulassainniiuan green TuRasfans ADJS TngnAiliaamng
[ 4 [ [ r‘d o - ‘
ARAANDINL type PHYSOBJ ludauaas HEAD dadnnnuesmymndudauasillaluunniia
] 4’ ] Q' o o 5 .
(pattern) malilneansadnede dadinuas  +physobjanimate aeiildluaaumungln 1
4 N .
gailuaag physobj weilaitiluaey animate
- 4 P -dl ] ] . A’a
BNAMMUNNIENUITDY green AD LTIDN ataguly The green recruits AMUURUHEUNA]Y
v =l . J - . et ' o e~ a v o o v v 1
AU lexicon TN Selection Restriction fineriis uaziiaduiAnimansasiluauasaidu
(NP ADJS (green)
HEAD + human)
O e o o - 4 o g
Selection Restriction T8ANNT 8181RAXANTATHATEY NP 229U5287U nshasnauills
i 1 % < ] a‘ 9 ar - A ] ' ° al 3
Auaziesina lnunadgwiulaman i@ miuesilsznaunlugjndndn 1 WReeatN
- [ 4 [ ﬁ' [ & o o L -3
i aunAdinfassesflssnaufasunduinieasdnuan (head word) T84T @eRAe
o’ ‘3 d‘ <
HEAD 723 NP PREP 284 PP uaz MAIN-V 223 S) Tnaldnalnduilisnanursanasuanstian-

o o A O o e . 4' v ad el e .
FUUALTART NTUIDNANNT YN die  TIUTLEURLARINTI R {animate)
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(S SUBJ + animate
MAIN-V die)
o - o . < o
nUsAUNGIRN green avaanFullszlun  The green sole died Tagnanssiay
° o ol ' - o d
AMmuaANuIgIssAMnNnzan 1y Tnaenizad MR N sole AxilavuMuNeTeg
n11hifidAn (the sole of a shoe-AuTadN) UATRANMNNETRIRIETTAR (lanRuMI) T
- -« 10 ] 1 ) 3 ] :’l
ATATIET NP The green sole azlsifimnnuuansnersudnamanuuuneiuaniiineszdn wa
o & . [ ] ¢ 9 o o O  aam A’ -3 L N 4 : 1
aawiafiilu physobj wileurii witlledifedineasAffuanAasiwull Np gadidy
_, P o X Y
AauiluediTin il sole Tuarmmnazaalat azgnrnuATun
[ 13 i - 1 :’/ A -3 & LY - o« o Ld &
Lildfliesud adj uazditeiniuniBdadiuntaanindi fuw uazdoygwun Al
IAduriu atraidu AN president 9Liaenag pobj dufluzes PP NNTEEAWAIWNWLN of
Tnenfu type+legal entity vizaamiawilsAnmum in fldluasamnaeeinisusg fag

of
fiaanns POBJ My +physob

2.6.4 Case Relation

. . ) . A dJ l=‘ [ 2 o - -~ « ©

significant generalization aziiluiFaaviineqdaaniu NP UANMNKNWUINNAMUNHSTUAN
oo, ) N d o :’/
neeuay adj lulsslanatinle dnilszlamiluntsiuanenuaiunsaduiuiang case

\ 2 X

grammar UASAININ (successor) LAazdIuTEe1898U qmﬂnmrﬂummm case grammar
Hanatassairliasaunqunginausimefunifndedundnaaienasld NP faududn
ey . , 4 i [ { o
Atwita adj Aainaulastnamiiares case grammar ARaswuTeIA A luAcw
fufusrasduninilessndudiiniuilnusanaderiulasialszneuiuagludndn

Xoma Ao o X -~ - , oo
1 1 Enshindayativilazanuiidn dinrasduianaiuhifegluplunmivunias

v

afwliAuds uazdmuaurasduing (subcase) lususiuzeanaln - azgnanialiiaou
vae 1 Tasaaia (frameworks) AtmuaB3tiasiidnanansfiunnsiretusanung ﬂqmmm
aﬁmﬂﬂowf-mmqwonuumuum uwugm’lumwmmvmmumﬂ'lwnuwumnmqnmlm
adud

tummnfamﬂ? arluminmsiraasniuie MIRINNTULNULZANNUNEITEN

-l ] [ 2 o’ C\J ] ar Jd
Urlon msassilsslaafifiaaumanaunnanatuasuadnsiuansneiu Usslaandl
v P 4 ' o~ 1] L] | Y o v

Tnsaafanetunpianuandwiuusiiaumnemiiey avfesgniwnwumiulasain

n'd ar «f o i an ' ' A’
nanrusnilauiu ethadu Aarsanngursalsslaasallil



John broke the window with a hammer. *

The hammer broke the window.

The window broke.

John, The hammer usz The window aziingmetunAamiiaurulundasislun John
Wuginssin The window 1flunssu uae The hammer ifhisasiienlunnevinien
"breaking of the window"

d e Hne X . X 4 . d,
nsasidaiidiaiauin inasimuaraevzivufiefasdrell unTaEqes

galunarivuafina AGENT case NP axvinlsi AGENT case siaysn] dufusdinaiefiduia
finstigato lunnsnssvingassslamiy E}q"hJndﬁﬁ’umaﬂqzuﬂmﬁ’numwmmms‘?«h
mstfhifanisneuauadly uaATuMad (agent) sBUNETY NMASEL AGENT-hood
wlalaeifinaaetiady intentionally W38 in order to 'luﬂ?:TﬂﬂﬁLﬂugﬂuuutmﬂﬁvk’\"n
ﬂfzfﬂﬂﬁtﬂumﬁwﬁﬂq’lugﬂﬁqnﬁm NP Tilutlszanufivin i AGENT auysal faatitadu
Uslnesielifazeaniuly

John intentionally broke the window.

John broke the window in order to let in some air.

urgewls=Tantia ey

*The hammer intentionally broke the window.

*The window broke in order to let in some air.

Fatfa NP John az¥ili AGENT case Tuaanlselaausndrasiuasysal

Adifianily NP unednRaudiiiaseglusuminrenlsssndbisansorinll AGENT
auysof adhaity quibisnunsofasynlddal

*John intentionally died.

*Mary remembered her birthday in order to get some presents.

winawdinin intentionally ltlselemmants ﬂmztﬂu‘lﬂ‘lﬁﬁﬂsz‘iﬂﬂﬁ@zqnﬁm
(John @1ARTHAINLID) Lwiuaﬁwﬁﬁ@ztﬁmmmnmﬂﬁuLﬁuﬂmwmﬂﬁ?\u‘m‘u%ﬁﬁﬂ
John died

NP ﬁﬂ‘ﬁummmwﬁﬁqﬁqLﬂ&'ﬂuuﬂmn?ﬂﬁﬂﬁqmzﬁﬂ:v‘h’lﬁmﬂ'lmi‘a‘nmmﬁﬁq
Fundn THEME suyral ailinaveenndesiueeliirredumafindmiuanssiien X

pr ° ° ' . v
safluAMELIDIAININ "What was Xed?” atiidu Wilsslum The gray eagle saw the
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mouse. NP 711 the mouse 1l THEME uatifludmanasinam "What was seen?”
dmFuanssuiien THEME a<lddwiu NP Midluulsyasmuuas 1Al AGENT asinaity The
clouds appeared over the horizon NP 9 the clouds Azl THEME awysal Faetinanielyld
ax¥mduld NP ity THEME

The rock broke.

John broke the rock.

I gave John the hook, "

inasialtifnzuusningn 3 faite AT, TO, FROM Pazdeslamsauiufeiuteans
revearliiauazninlAsunlasresaniu 7 Asausiaataasiumi location) Aas
AMTDITAMUARILUMUS revpaiinuniniTeRanssatlagdadvesinmum
AU

Harry walked along the road.

We stayed hy the door. :

ﬁﬁﬂmmmnﬁ?ﬂ‘ﬁuwq"v-‘c:Lﬁu‘lﬂﬁ'luuuazmﬂf,jﬁ'luu Tansdivamuniiasinly AT-Loc
Lﬂummﬁmuwtﬁ

Ustlopdu 1 feBunsnsuldeuunlacees location THur

| walked from here to school yesterday.

It fell_to the ground.

The birds flew from the lake along the river gorge.

Brasimumitesinadnelsnedunanim ami b FROM-LOC anysol (3a
SOURCE)  wielusousitanioviefuneindnfuashllns  awili ToLoc (v3a
DESTINATION) tsrTamanaazilinaues sumisnnnia 3 nediaginagy

They drove from the farm to the lake on route 71. "

. case location 4 3 i Anunsnazulaaihunsiy 7 maanzing 1 Adegdadund
AT case uazIARTBIWARZANLEAILAELIIAY (FROM Uag TO case) Al AT-LOC finagl
WLILFLAYRY AT case, FROM-LOC fidaguutiuiiieiues FROM case, TO-LOC fegUiwn
99 TO case AnAzfugLluLLRANAY 1 'uﬂ‘qLﬂamd'\ﬁtﬁaqmﬁmm'wmzfﬂnﬁ

ugnsAlud TRty
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| threw the ball to_John. {the TO-LOC case}

| gave a book fo _John. {the TO-POSS case)

| caught the ball from John. (the FROM-LOC case)
| borrowed a book from_John. {the FROM-POSS case)
The hox contains a ball. (the AT-LOC case)
John owns a book. (the AT-POSS case)

ARIBNAAZiMUA AT-TIME, TO-TIME, FROM-TIME fitwiReaiuiusnmsialuuas

naulReusnusduldifuguugd temperature) Asiefli
The temperature remains at zeto. (AT-VALUE)
The temperature rose from zerQ. (FROM-VALUE)

Fafudnydnenresdinlluaznsuamu s lumane 7 uuy argnatuayuludg
nnAEAui REALIZE case maniihutlssTen

John believed that it was raining.

THEME case azgnvinldasysaldiaueylssTam that it was raining Lﬁmmnﬁﬁﬂ&ﬁqn
da John bimsnsnanihy AGENT luflililesanbifinanuielalunisdeluunade dady
Aruazdaseinalaiiaasdundt  EXPERIENCER éwzqnv‘h’lﬁ’anmm‘iﬁmaﬂaﬂvﬁ'ﬂﬂ@
mﬁﬂﬂ'luamu:ﬁﬂ‘ﬁmﬂmﬂaﬁ (phychology) vt ldsunsruaun A laladunetng
asiay AN (perception) Avlulsxluaiiudauas s lunsialyii

John saw the unicorn.
oy

e BninauiliiAe BENIFICIARY case %qqzqnﬁﬁ'lﬁauq'a‘rﬂmﬂqﬂﬂaﬁﬁmméw%u
'lmﬁmuﬁqnf-\“mmﬂmﬂmqmamiri
| rolled on the floor for Lucy.
Find me the papers!
| gave the book to Jack for Susan.
lusedngavieazuanitieransiaanisiudaunnsinges TO-POSS case (iR to Jack)
47N BENIFICIARY case
INSTRUMENT case azadunefadan  dngauviausssmuiieldeiamsnisafiunng
w1l
Jack saw the ship with the telescope.
Jack used the telescone to see the ship.
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Harry broke the glass witbjhe_tejescop,e.
The telescope broke the glass.
I used some flour to make a cake.
| made a cake with some flour.
A’ 1o O ae ] :’/ 174 . IJ .
TUBYNLANT YIWMAUNATY INSTRUMENT case aursnas gl surface subject Wali
1As21y AGENT case THusamussmumifidasusnliilnnuaanifans INSTRUMENT 1At
) [ 3 - 44 + [ 4 o« :’/ » 36‘ o
duwdihuaarbiviudaeluneiessiwofiuanseiy  fafulsstonselUiafumn
8£i19789 INSTRUMENT case finsnguriu
The_sun dried the apples.
Jack used the sun to dry the apples.
AGENT Uay INSTRUMENT case @ut9nldfanniuasasis andn CAUSAL-AGENT
J 1.7 (] 4 1" - [ 3 t 4’ -
waaw 1 peenasgnssyneuimlsslaatiuasgniwasiatnady  uralsslaafiagune
anunsnlilianuaesAunssyndaRas et Wy
Henry lifted the piano with Jack.
J i - o ] 3 aj e‘ o 4
Wenazdnnsiuyszlaaiuil azseadl case CO-AGENT (Raflatiufin PP with Jack
AV 2 [ A’ ell A [ 4 < ° ¥ [ J
inandutaundafisslsmnglulssleamisaiunsuanulasuwdantsnssinidneusuil
fudeu atraduRansnlselen
Jack paid $1 to the man for the book.
Jack bought the book from the man for $1.
3 A’ - o« j - " e - -
Usrlamivsasiiazafungiugnisalifla Jack 13w the man Tt 1 LR TG R NAT 1)
4 ar 1] A -
wuflunsuanulasy Tulszlaausnsia $1 ({u THEME wadbiflinafiasiuiin the book w4
J « o~ e ] % d‘ J o«
UstloARaasanun1safazndlmi the book i THEME was $7 azbigniufin itafiasdn
o . : A‘ [ - -3 o J -J «
NSNULARIMANTL ATUALABALAN case CO-THEME dwiuaatiiadafigastaenisuanlaen
< al L 4 4 1 v é’sd < - < - [ 4
Arnsumigundrendtiifae f-zzfzmmmﬂs:’[ﬂﬂwaﬁmaammammﬁmﬂmqm?m
y J 4 2 %3 -y 3 ) I\J
usn (primary event) ﬁaammwqm@:mmwmemqmﬂ’lﬂ UWiuaNITINAaY (second

< o ' - I's - « 17 -1 -
event) Nazievay lumriianmsipuansasdinssilselaaunlidsalui (wnnased

< o oo o —
usniiAe Nsil Jack Areiduuas mnnsafians Ae Jack WHsmide)
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2.5.5 TAges919109ANN3EN (The Structure of Verbs)

- J < 0 oy ) £ 4 J 4
sanidiludasiBenawnsossgnuisififunanuanumunanuisianis aa
' y [ ‘g [ 7 ' [ 73 v L 73 ' ¥ ] 4 -l
aviivdunaillietnagniies  Aazdssanusslisunninsninuaauraziagalinonu
- L 1 L v \d - L J [ - :’/ - 1] o -, 4
dunusiustinlndianuatniotussAamilgndaniu  atraus ey Past tense
:’/ o 1 O  eney - L 4 ] :
Heuvanun azaanil case AT-TIME HefunanAnita-Aiewal yesterday Falunsiatael
A‘ [ 1 14 - O e IJ o
rauegiuAMuMNITANTeY VP anndtfaninfiasaunAnifaudes q iesdainen
] = Ad - o« 4‘ v . &  anen
atwlaAmuluanay q asfldlasRiarsnnesilssnaufiegu subcategorizes 1R3AYIEN
[ L.d 1 o a’ o J & :
asatu A put Asfiduuand wit PP uazsiadu < PP satiai1liTaeld case To-LOC
] O anm, ‘o’f aQ o ) : ]
Tunrsuivanizenlasuanussmudssinmassasiudriguin.  uasimgmantiaszandn
inner case 184ANIEN
J nt ' e o | 0 aoem :’: «l 17 ] 4
TunrmasevauauagiunisdisatAMinmianng azamsad NP ‘1mﬂm\m'm'nqm
d o . L% LY J 1 e [
wilpialy  inner case  ddudieanas NP uangdasuRsaddensanusas AUy
(.4 J : &5 1] g
{conjuction) AanaLldiumalUl
John and | ran to the store.
1 { A’ -y,
widnlssluasalililazin
*John | ran to the store.
uamiutﬁmﬁuqmmmqundﬁq’lﬁfh
| ran to the store and to the bank.
) :a - 1 v
witseluminasinduny
*| ran to the store to the bank.

AU case AGENT UAy TOLOC &WMHUATFEN run azily inner case aaviey

Feulsslunt
Case Sub-Cases Common Definition
Names
CAUSAL-AGENT - the object that caused the event to happen
AGENT - intentional causation
INSTRUMENT - force or tool used in causing the event
THEME - the thing that was affected by the event; with a

transitive verb X , it is the thing in answer to the question

“What was Xed?”
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EXPERIENCER - the person who is involved in perception or in a

psychological state

BENEFICIARY - the person for whom some act is done
AT - the statefvalue on some
AT-LOC LOCATION dimension where the event
AT-POSS POSSESSOR occured
AT-VALUE
TO - final value in a state change
TO-LOC DESTINATION - final location
TO-POSS RECIPIENT - final possessor
TO-VALUE - final temperature
FROM - original value in a state change
FROM-LOC SOURCE - original location
FROM-POSS - original possessor
FROM-VALUE - original temperature
CO-AGENT - a secondary agent in an action
CO-THEME - a secondary theme in an exchange

7107 2.18 ngnasiuniin
Jack - AGENT of both PRIMARY and SECONDARY event
$1 - THEME of PRIMARY event
the man  -TO-POSS of PRIMARY ,FROM-POSS of SECONDARY
the book - THEME of SECONDARY event
1118 usnedasnlrennsiliunnfigauacdnunsiasaiuanudiiuizinanguiay
fia
| saw the play in Rochester at the Fastman Theater.
4 case AT-LOC Mesmesuaztlfetagnies ieansafazssyAnT e inner case
1580 3 inner case unvasdmaetralion 1 neRazgniufhuslualaaldAnfanluing
afuatlanzLiaiaily present (8tiaLu TO-LOC AEUAAT N put) URSUANAIN

v
(%

o o/ 3 o’ J o/ L] o
UY THEME case Q:ﬁﬂﬂﬁﬁﬂﬂﬁﬂﬂl‘ﬁulaﬂﬁﬂu Tustush AGENT case ’QzlﬂNMQLa’ﬂﬂﬂ’lﬂi‘U

M, D, o 4 o ’
ANTEfale | NeanfugUuuy passive
-l

L 74 o

hd [ J - ar o
fifarmuanlensaldmiufiazdinsafinanansuuuiduiAaniy pl 2.19 uanasa

] o=l -J 1 - a4 -~
DENANI T NIIUARUAATIARITHNI st luselaansnaiu



- preposition by in passive sentence

- as SUBJECT in active sentences with no AGENT

- as SUBJECT in active sentences with no AGENT

- SUBJECT of sentence if no AGENT

- preposition to, IBOJ with certain verbs

Case Realization
AGENT - as SUBJECT in active sentence
INSTRUMENT

- preposition with
EXPERIENCER
BENEFICIARY - as 10BJ with transitive verbs

- preposition for
AT-LOC - prepositions in, on beyond, etc.
AT-POSS - possessive NP
TO-LOC - preposition to, into
TO-POSS
FORM-LOC - preposition from, out of, efc.
FORM-POSS - preposition form

o AR W, T
UM 2.19 dayania o iNaanuranan

’ : o 1] 1 4 - A’ L
salililusnatnalsslania pPNP uaraysslanlignuivlaumafifinaureiu

Jack ran.

Jack ran with a crutch.

Jack ran with a crutch for Susan.

Jack destroyed the car.

Jack put the car through the wall.

Jack sold Henry the car.

Henry pushed the car from Jack's house to
the junkyard.

Jack is tall.

Henry believes that Jack is tall,

Susan owns a car.

| am in the closet.

The ice melted.

Jack enjoyed the play.

The ball rolled down the hill to the water.

AGENT only

AGENT + INSTRUMENT

AGENT + INSTRUMENT + BENEFICIARY
AGENT + THEME

AGENT + THEME + TO-LOC

AGENT + TO-POSS + THEME

AGENT + THEME + FROM-LOC + TO-LOC

THEME

EXPERIENCER + THEME
AT-POSS + THEME

THEME + AT-LOC

THEME

EXPERIENCER + THEME
THEME + AT-LOC + TO-LOC

52
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2.5.6 FuNUAALEIALISN (Semantics Networks)
o . < 1 - g 3 ar fA ]
AdndunuAauinigdn  aldluusasguuulfusnsireiuua 1 lugmlsasimunnsing
Mlinansuuy asldgluuuindunamsieudnsdeyanadRetradu nasuans word
4 v oo e ] < [ o~ «
sense UASIABNTRANNATING sense Ineawizwaniilulaavasnudnnug dyanuni
o o o & . oa o o
umnaznmuadwiunsuansdieyaia 7 lluassennfiszasnaie luanalssluand
. X
ANHIUTIANIZNNTY
Representing general information about word senses
- & - i 4 o fIJ N d‘ e '
FunuAauimd fndslanaiiduglnemifidydnsaidy ik @eusetssmdng
] < | [ S A | a ada
Wuawsiarimuauazlulmuafiasuany word sense waziTinusefuALTLIURANIAINAY
v
WuFluszndng sense WU 7 adhaidu lassaiwaeslnfariovusetiasite ) Tufuiuia
& o = e alaed o } Y o < o
Wnddningl48ed (ink) NilTadn s NeNasuanInINFINLSTaY subtype 171 2.20 Az
1 H J = o -3 ar 4
wundauvilinslasiaizesimissneudanguass Aadaeaida (@ngiilugplase

< o A
uazuaLauAn(abstractiaeathda (mgniluuinsssu)

s
PHYSOBJ ABSTRACT

e

U 2.20 dousssarAudueng

U -
dayaranaazamnsaiuliluning ‘fn‘lo’ﬂﬂﬂ‘l'ﬁms‘ﬂ%mmfammiv’m’dﬁuﬂﬂ‘fuﬁmumz

il AGENT case TavinWaflum (animate) eaLiiranysaflagldiing flugl 2.21

AGENT

ANIMATE

A o« :” - ¢
1% 2.21 uaaduianuatluatimeiaum
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o o ,d [} - . N ‘J "
i imunsialmidad andndnfamudaaivun existential node) Tezuanveglu
4 ai 1 o 1 A‘ o~ o -3
nsau@wmadsndailuiudnsrasrtaanslunsiiil AGENT case aviidatiaduliiduaniisa
] y. -J - <
189 type ANIMATE finnsuanspdng. < atni@nuaauuufiazaygin iinmfudeys
4 L 1 1 -~
NEALANIRIAALTLL A EIAY
= o aJ [ v 4‘ -l o 1 -
Funufianilunnisasgnimnualfiiludauniiaasdwmiadind fmisensuunias
‘ o A - i or . . : 1 -
afnusiazialUnnannisimiiauiu (equivalent axiom) lu FOPC agnaitulruntasinias
Av o ] ﬂ‘ﬁ [ < kd
Ao lURduuns  (unary)  wsadenuassialinasreeeduinwesndamungasiun
! d . e . Y '
A8 ANIMATE WAy PHYSOBJ Teaziflunisunsndayaviniulng ANIMATE object Wamun
auiluiRAneallidasting
x.ANIMATE(x) PHYSOBJ(x)
] «f o lﬂ' 1 A o 4 - ﬂ‘d v
L‘nummnuTvmmvnLi‘]ummmmmzmmmgmmw‘lﬂwmuﬂi‘mmmﬂ?mrwnuaq UaY

s

Avreanaiiflluing  (binary) nsaRAnetaTY WA ‘lugﬂi?'l 221 213azuNnlyl
ayaiiduapditovainasil ANIMATE AGENT ua AGENT wwuavasuepduavidu
ANIMATE

XACTION(x)  a.AGENTI(x,a) & ANIMATE(a)

a,x.ACTION(x) & AGENT{x,a) ANIMATE(a)

TR lhnisaunsafiassmuanisnssinfidsnddueed wnyd (inheritance)
i'faﬁu‘lww'f-wthﬂwamqmﬂuﬁﬁﬁ’mumamﬂlﬂﬂﬂwﬁ (supertype)  Havnzawiudinan
Fauntawmlld FOPC puluunetiheineasddudes wnutazuanaiuguuuiirwaaian’-
AaBuwALATY (logical implication) g7 2.22 svuansiinagLlansioyareanadiviunguaes
verb sense Mihuuandusesdinaaionn Tnanislnalnueed uusdfiismmunanauss
Llﬂﬂ'l‘;'u TRANFER-ACTION ‘ﬁ"!:ﬁﬂ'ﬂuﬁ! case AGENT, AT-TIME uae AT-LOC %w?wumzn’w
neANINARALeATUEIL case THEME uay INSTRUMENT Asthemeautain aand
OBJ/ACTION Uaz case TO-POSS %qqnﬁﬁuumm’lf’iﬁw'?u TRANFER-ACTION Tntimsa &aing)
nsunusresiliflunimaaiarimuaeafoesu i amaddiliame  inner
case LYty

Fundaddnd g lunsuansgiundy 4 sesnradiallfleeiilasaing 7l
Tanuenanazliiulasa¥readinidedilénanonaudn ?zﬁn%uﬁéﬁtyé'nﬁwﬁqﬁﬁﬂ

4 -3 A - -« o o L J A ) 74
part-of TAZUANDAUIRANNANMNALRUTTIUA IR (subpart)  TRaiuiiafias 4
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o

UrlenesnnumilauiuszndBoasdun wamad iensaiasuandimm
o L :

Tntld existential square node Fuslilfuudslunsdiraunaietviiazusndioyaas

° o . ] i d r -d t W o
AWML existential node TneldRadlmindidiadn ISA Faaslinnaumuneindudydnwnl

} 4

f‘J H =4 ar -1 Jv ~ :’1
raslmiegluuden block uaraasdydnynll axansnsoldummilddaiuguannm

4’ ' :: »~
hazuan191 a house has room and door {luduwrimuaz door AL handle Muaaslugl

"%

‘7‘I 2.22

D GGy e
1SA SUBPART
SUBPART SUBPART

11 2.22 AouduRus TN NSUNIT

IJ A « (] ) [ o 3 f ) R
sruunlfuansnanysaiassasamsntisweniiddumaimiiduglia - unique) aeiliia
: A
(the handle on a door) viailuinaatantiia (the rooms in a house) UanaNLTUATHa!
o o - o« ' o a e % -

ATIANNNIOTNAZUARININTFAEUAT AN TR 1 Mdunfusazdaliseny 1iAe
thinnerasysiilsznaudag wa fa wnuasen dniu gussdswuaasiwiadluglauay
1] o - ] o o % J ] :’l :
safufuazazfiasiuausasumusiaiuinduithiFes 4  Sotmuailazdeadudousns

< A °© [l
duwrimnmusagflu BODY

nTusAsRNMNIgralstlea : Inau

dellifismsianntuniadadiniteniasfuanmammngeaalslun NNTAYEYIR
Wi vadlanahaudiouiuilindrhude  wissynisdnemeafiamziazacn
ndfaniubimiisacdessiuamaresbuatunmidoninien  (oken)  Fearldly
msuanteatldauazuenfuiianinanzas ety s usnuilemaanlslen Jack
kissed Jill Fliuanalugil 2.23

nraeaauinRsieniludiiAe 928 KISSACTION, s 715 AGENT case fivnliy il
Fafuyppasuysaluasl THEME case LY j2 Faiuyarasuysal uanaanil j azgn
Amvundelfiu Jack uag j2 4 sgnimundalidu ol Windfnasnsoiaslduanls:lan
Mresunatunawhluda 1y gﬂw 2.24 WAMIAINATTGN Jack owns a particular car. (TIUARY

utwum car1)
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“Ji”

s o

4 - .3 - o«
2l 2.23 FunRaiaiind wiinleslon Jack kissed Jil

OWN-RELATIONS
N

° EME
2

N3
71N 2.24 N1TUARITEN Jack owns car]

"Jack®

- a o < o a 5 o ° [
imumﬂmmm’nmﬂumammmﬂmf-z:mu'aLﬁmmfmmmqunmnmmmmuﬂm
-‘d o 9 AJAJ ar T k1 9 - v 0 W ' : ]

FATNUNITNMUARMUIUURSYATNLNEINL ‘ilﬂ‘llﬂllﬂ\llmb"ilﬂﬂ{]mﬁ mﬂfafmmmmuf-\z'huﬂu

e
ANANLIINGNONEVEN

2.5.7 aaananadu (The Logical Form)

FundeuinBfaiiléndrnaunluiadenudaramnsa Willugadnfudmiunmaou
wladhihily aeddadefn  winddn 'luzﬂﬁ2.23 mmmﬁ@:uam'lugﬂ'nﬂma'f-'m"aﬂm‘u
(LA dasielof]

(PAST s1 KISS-ACTION (AGENT s1 (NAME j1 PERSON "Jack")
(THEME s1 (NAME j2 PERSON "Jill'))
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-’

y 1] : i g
Ty LF wiszdaussgnaiintiunnaindautssnavsing q fall

- operator aufumsuantiaseddanaireluiil PAST wuneds nsugasrniag dunng
unupaFifiuwetafniulueiin
- name WAwiueellieRirndeting  TunsdluAusuaures  KISS-ACTION
aegnizanlding s1
- ‘InfassentliiafiAa KISS-ACTION
- modifier tteauiirenaaniiumanstedlaniinans LF: lunsdlll modifier
astlsznevlifag Inaaeana A AGENT uay THEME

Taulefisined (operaton) au 7 Awiilasseiralsslunazilssnaudon PRES (simple

present tense) ,FUT (simple future) WAy INF (115U infinitive clause)

aaIAanasuTad NP
A’ 4 IJ [ ] ‘g [ [ o ] 1
ntiRzgnagnsienuans NP Al Tewefismefdwiu NP ativdtaasgnld
d d o e W/ S ) > .
wehiaruanisdiayaililunsinduiaiuasgmiT i luninlsansnadunell  neia

o L o o z
wum NP @aunsasiunldissnaumsliae

DEF/SING - definite singular reference (the boy)
DEF/PL - definite plural reference {the boys)
INDEF/SING - indefinite singular reference (a boy)
INDEF/PL - indefinite plural reference (boys)

name uarlniras simple NP azivllanufiannly uasdousenaaslzzneylldon
quantification #a%’NTmaﬁﬁamﬁwﬁu?m?wmﬂ‘a‘u 1 il LF 1wl NP the Jast boy axiflu
(DEF/SING b1 BOY (LARGE b1))
quantify NP azuwhiilansiwindeiuing eatemuneifeiunuaumnsay
Futurlssien Each boy ate a large pizza. asugndldmenalalil
{PAST a1 EAT-EVENT
(AGENT a1 (EACH b2 BOY))
(THEME P1 (INDEF/SING p1 PIZZA {LARGE p 1))
gy drslaadaniuuuy WH dslenlumenses WH WhHterm) asfasdhiataamng

] 1 1 4 : [ v ©
fumwagly LF Faumannsald14 3 glunuie wH, WHPL uaz WHISING st idssys
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wnliidumywadite tanwainuaiy ety NP who Azl LF
(WH p1 PERSON)
Tuanizi NP which dog 928 LF
(WH/PL d1 DOG)
gﬂuuuﬁmmmﬁﬁﬂ-i&ﬁﬁu NP tstnaudandaianig (proper name) WAL
e Fifugtiunhluds Aetawlefismes NAME eflazuandn NP &wasﬂugﬂ
uuu'n'aﬁ'aLawwtmz"ﬁaﬁua:qnme'luﬁﬁumhﬁfaginﬁq'lnﬁmmmmﬁ@zr?v'udqwnmﬂ
dillithieenns ataidu NP big bad John azgnismiily
(NAME j3 PERSON "John" (BIG j3)(BAD j3))
dmiuasmunufasiphunfadeidasasiamaebemnalify PrO Fafu
NP he azuanslffall
(PRO h1 MALE "he")
aRAaviafudmiu NP 'flﬂ%mﬂmamsm’%«ﬁmﬁauﬁu'lun'mmmwmmr;]mmﬁuﬂsz
fon ondu  insammnsaniiunisiwennisiianiznnndfiasihustesmnaraaiug
8t NP the arrival of George at the station azuanal¥Fdl
(DEF/SING a1 ARRIVE-EVENT
(AGENT a1 (NAME g1 PERSON *George"))
(TO-LOC a1 (DEF s4 STATION)
Tneiisslun George arrivaled at the station azudntag lugtlresnadfanafiline
(PAST a2 ARRIVE-EVENT
(AGENT a2 (NAME g1 PERSON *George”))
(TO-LOC a2 (DEF s6 STATION)))
dmiudasaureamnnisafidy inner case AuATERAvasiupiLLBIAIN
diufuacliindelataglusissnng 1 r fod dedwilaeddanafuranlslon George
arrivaled at the station azife sl
(PAST a2 ARRIVE-EVENT [AGENT (NAME g1 PERSON 'Geo.rge')]
[TO-LOC (DEF s6 STATION)])
fnfiarmumnauiniuluseddaviein  Sussaansouansae@eumnenisiidul g

J ' g ' y
TweFaamung *{ F athaidu NP the ball aiiaamaiinauszmdnamnilugnnan ] uaznas
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° 4 ﬂl ) ) J v ’ z
wiuiludan Tursansazuansineligunszyedrlaadrmiloddie i

(DEF/SING b1 {SPHERE,DANCE})

andnavainanlslen (The Logical Form of Sentences)

o < J G‘ [ ] Q. o ] J
falineandandndndeeninaotesiulsslon Tnsanizadteddbitladlsly tF 7

nanfaReafuslen declarative, imperative %198 interrogative l.l.ﬂ:i'l'ﬂ‘lﬂﬁﬂﬂ?‘?‘lumﬁﬂ'lﬁ'u
Usrlaadviauuasssluadnlssnen
wiavanlslunlug) 4 faziiplinsseidanefiinldnsiaausloafuanfadiuf '
atirgu dwmilsleavenidratnsclun the man ate a peach. Al LF Ain
(ASSERT (PAST e1 EAT [AGENT (DEF/SING m1 MAN)]
[THEME (INDEF/SING p1 PEACH))
A3 YN-Q 2819154 Did the man eat a peach? A%31 LF A
(Y/N-QUERY (PAST e1 EAT [AGENT (DEF/SING m1 MAN)]
[THEME (INDEF/SING p1 PEACH)])
dmil WH-Q ety what did the man eat? il LF Ag
(WH-QUERY w1 (PAST e1 EAT [AGENT (DEF/SING m1 MAN)]
[THEME (WH w1 PHYSOBJ)))
qovinelszlumpndantinatu eat the peach if LF Aa
(COMMAND (INF e1 EAT [THEME (DEF/SING p1 PEACH)I)
UssumFedauateaysstonmunsniiasdanisldhidinnidgetudinlssTondy 1
wasuned la q lulanafadeden sargniwesiiuusssuantannis wnandazestas
afufiaiedmidnulssnenfigiseie tlsslen | want to leave axfiglfunainpe
(S SUBJ (NP1 PRO I)
MAIN-V want
TENSE pres
COMP (S SUBJ -> NP1
MAIN-V leave)) -
uaziizll LF Aa
(ASSERT (PRES w1 WANT [EXPERIENCER (PRO i1 PERSON "I")]
[THEME (INF 11 LEAVE [AGENT i1))}))
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Ursifugainefelslondalssneussiitfonfirouiredudouiasasissiisiell
Tawlefisinefunclszlun ety Adua and uia but) azuwusiniledanisld atag
11U UseleA | wanted to leave but i lose the keys aviigduiuees LF Fail

(ASSERT (BUT (PAST w1 WANT [EXPERIENCER
(PRO i1 PERSON "I’
[THEME (INF 11 LEAVE
[AGENT i1]))
(PAST 11 LOSE {AGENT {PRO i2 PERSON "]
[THEME (DEF/PL k1 KEY)]))
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2.6 N19AAIINUNIE (Semantic Interpretation)
a’l’ o ool 3 9 -y - J [ . -’ ;% J 4
Tuumilinazinimued i nslddayanwiunuianidedunell umfudaufafiay
afaedIAanefn  AaRAMAMINE (interpreter) AANATRLLENFANMANANFIT AT
-~ [ 4 (-3 1 < § & (s o L A
NRIUUNNg (syntax) Tneinmnn TafivungacudBunmsiteaiunanadwsilfinann

a el v o d oy o
mswsoin e hensaim vl  hunenfiudaiues

- & o o -
2.6.117 ﬁmswugﬁummumm AMMUMIAH NN E
= P o o o < p % & =i aj [
nzaaun N dunuf Asirdnialdtaaldnglunisiiaoufseniugpiuyes

o~

J ) o - o/ -y
selection restriction RlAnanal¥lwiada 2.5 uarldasdsaviafiunedou lunsatwaeida

1
o o )

Wefuuwdan 13anFands partial decription (PD) @4 PD Liasaietvsnlag 4l UMIGID
bt

% f 'l'fi’tﬂum?awmﬂéﬁ'm?u"gaﬁ%'lmﬁmﬁs*uLﬁ'\m‘lmiLﬁﬂﬁ@:tmmaﬂﬂﬁﬂﬁ
agusaglu apdfana

I(slotname) - dfderngeseiinvesdunuiafiudnulsenauluageni & muaingy
'y

Vislothame) - dqmn'\sﬁﬂmu%uuuﬁﬂv?mnmmqdquﬂs‘znau'luaﬁ‘amﬁ‘lﬁﬁ'mumnﬁu
Uy b1

~ [ ] o o’ o o 4
ensaataty lunsiianungdmitAnudn green uandlivag 2.25

(green.1) (NP ADJS (green)
HEAD +physobj) —=>(? * T(HEAD)COLOR * GR137)
(green.2) (NP ADJS (green)

HEAD +fruit) - (? * T(HEAD)UNRIPE 3 ))
{green.3) (NP ADJS (green)

HEAD +person) —(? * T(HEAD)NOVICE % ))
31U 2.25 N mNEd WA green
ng green.1 axdugiu NP dalafldiuasantes ADJS FRUA green uatluaaen
189 HEAD Tislflngesiunniathy PHYSOBY ngiiazak LF undoufilsznaudamiaies
wiefibildsyls, afiavesianida ssswefleznevlunsentes HEAD uardauteng

=g v

o o o
(COLOR * GR137) (GR137 lusinnauyd Iidummanf M lunsuans@ideq) lusninslh

q
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JdX 4 dn .Y e o . J
wngligninanldasiinnsaindailidn unique name) dmuaelrznauidunsiaanu

Il'ld 4‘ .' - A’ '.’; ] ]
uacldiNaunud * * * Anaawius agragduly NP

(NP DET a
ADJ (green)
HEAD apple)
nJ) green.l @519 PD
{? ¢1 APPLE (COLOR ¢1 GR137)
%ﬂung green.2 aL@s PD
{(? ¢1 APPLE (UNRIPE c1))
ny green3 amirbidnfammzhismnsosugiu Np 3 Wawnludninauses
apple allduandndfiuily PERSON AmiLevilrsnautiasidudon Wy v 4 msudn
nsaamsiinsisirsmneaseeslsznany fhﬁq:qnﬁﬂml.ﬁu'luﬂﬁﬂm'luﬁ'lumﬁ
Usznevdaifundn. SSEM  iumdisniinateuniama semantic A Wi NP the man
dufaudn thseadwzaatlszlan The man laughed axiilugal)
(S SUBJ (NP DET the
HEAD man
NUM ({3s}
SEM (DEF/SING M1 MAN}))
MAIN-V laugh
TENSE PAST)
rfiﬂ‘h_lmmﬁmsmﬂnﬁsﬁﬂ')mt"‘l‘lﬁngﬁw?u laugh
(laugh.1)} (S SUBJ +animate
MAIN-V laugh) = (? * LAUGH [AGENT T(SUBJ)))
ngiasldlidasannafinges register SUBJ Mafiite MAN) Wuriindenag ANIMATE @4
Hudafinnsetra po Aalyli

(? 11 LAUGH [AGENT (DEF/SING m1 MAN}))
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Merging
4 v =' ' . 3 ) o a‘ v A’ J o 1 :
nsazain LF Ranysoiuiniisassiassan PD usasiainiuun  denminguil
1 J v o~ e GJ J [}
(Fundn Merging TawnsoazaaslidndunissandaiuiiinanuanegUuun Tunsaifded
gadmiunisazsan PD savsia 1 &unadn (subpart) udazsarasiudniulfvizaiisalada
14' J - 4 [ [l [} s oa - .
wianhifiAngesdunin etrutu ngeesenifida a fe v
(a.1) (np DET a) = (INDEF/SING * ?7?)
J v o v - < v
wanszgnaliiulanairmwlaansniaes NP a green apple fiava¥a PD
{INDEF/SING ¢1 ? ?)
X . 4 dwe . . dry .
PD ianwnsnazsoniy PD au < hlduwldsuuwlaamsnngdmiu green Aldingdaia
1 ¥ i GJ £73 4 e o v :’/ o o« ) IJ
reuntinil ieflazafunsianamauyraliuudmiu NP HedateTummmaidululy
d o/ ] ;
aaaunnilaadanssalun
(INDEF/SING c1 APPLE (COLOR ¢1 GR137))
(INDEF/SING c¢1 APPLE (UNRIPE c¢1))
o~ Y 1 1w AJ o L% ]
Anndudauluniemauauagiudouzsneludeussrumngaeaniuasiunisinduladn
o’ Rt v 1 1 1 .J !J o ) :’,
PD @avmazaninsnsannulivisali Tuiluizeqinaaiunisasmaaeudndausetaeevieany
o~ 1 o - L g v o’ 1 3 o T« 1, ‘.” o o
fatniRasandsenauiidaiuldmunanassnAmanfiteld PD Yiegaesaasiqun
v v . | T ¥ W P | v ¥ . al o
1AL ER inner case AULA AslAnamIdudainlu inner case 1n 7 azlidn
4 U o :’/ é’ d o ‘1 U o « 1]
IdnnfigaiesAnfte dAniulunsdiil da PD aassalidaurensismyArdmMFILARE inner
case 100U AWastiassaninnniulildetwanysal atragu Ransun PD aneda
1] g
ol
(? r1 RUNT [THEME (NAME j1 PERSON"John™])
(? r1 RUN1 [THEME (DEF/SING p1 PRINT-PRESS)])
] ° o v Ad :‘/ [ 4 LB :
Tignunsatinunsauiulfiiiasann theme case Mgaesauiuliiiditeannadivit PD v
—.‘ 1 J &~
aavsanaliliassauiuly
(? r1 RUN1 [AGENT (NAME j1 PERSON'John"])
(? r1 RUN1 [THEME (DEF/SING p1 PRINT-PRESS)))
v [ o4 o~ ] :
uarWinadwsilu PD sialili
(7 r1 RUN1 [AGENT (NAME j1 PERSON"John")]
[THEME (DEF/SING p1 PRINT-PRESS)))
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44 X de o p,
Feanaazihy PD Ratradunnlusnifirddemeilsslan John ran the printing press
th PD fArrianan ([Rafisrantsegu [ ) Andussgminnsuiulagldnistunefida
¢ 3 :" o v t o -l X
fintersect) ANTEMIN PD YNE8Y ARBENIBIANIINANILLEITNATMAFNTUANNNIARIN
9 ' 4 L -
nD&MFL ball PiAcmMNIENNNTEURY physobj (A8 Fllauy SPHERE) uwazlumaumane
L4 L 4 <5 - ° o
nutEraIMANIAinNdAN @efifeTinges DANCE) msinamngdmiu ball arsanily
o &
atl
(NP HEAD ball) = (? * {SPHERE,DANCE} ?)
[} z 1 74 - [ 4 .«
Fearmazatra PD sellil Tnaldnsdinsminadlatinsalzes NP a colorful ball
(? b2 {SPHERE,DANCE} ?)
P G e ayy < af o o v o
WamammEndAsl inanaanuminaaziiienanumnaeaneaniuliluden
- % o 2 A\,
wunreariinlunguesnisinenlunsiil dhafiaresdaiugnianldifieatrs PD amnz
o u:ﬁ pu| ' < L7 - v v o al
AMvIeiNn Munasvinan adwdy Dawidr  ball asfinnuvnngldaaniadom
Winanaluuda Tu NP the green ball azfiAssianung green.1 axtdriuldnunaumne
d! o~ ¥ 'AY :’1 v 1 3:
TBINTINAN (sphere) LB NTUABINTZ physobj ANIUNY green.1 AzaF PD sinluliaumn
(? b3 SPHERE (COLOR b3 GR137))
9 [ o 1’3 A’ - A’ - L) & ‘.3 o o
dwiunsamdudauninauasiiatulan1sAAuaALsEna U N ATIAYINRANIN
] ﬂ] v \ %4 k74 '
atinaidu Tu NP the white dishwasher a1aazuunafsaungndnfidugansamtaiuau
- «i <2 < %/ o « v < v =]
A wraenaasinsduases ldviusanmiiuging - saiulunisiinauneanu
é' . 1 { :,' A’ -3 [ '
wingres NP Haslinaswsagassuuutaisassunilasgnitueglusasn SEM waith
= [ o 3
tselA The white dishwasher laughed nnsatrseillsslanasiaiudall
(s SUBJ (NP DET the
ADJS (white)
HEAD dishwasher
SEM {(DEF/SING d1 PERSON-TYPE-43
(RACE d1 WHITE)),
(DEF/SING d1 APPLIANCE-TYPE-3
(COLOR d1 WHITE)})
MAIN-V laugh
TENSE PAST)
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Fonsanofneduddilildng taught  wanevinpunldaziifieaaumnaun
989 NP winuiimunzauiudasinges type + animate ¥ IXHRANTIEY PD (Tl
(? 13 LAUGH [AGENT (DEF/SING d1 PERSON-TYPE-43
(RACE d1 WHITEN)
usduiuATENaY 7 Arminanenaazdaiiaglulasatnenes s atnaitu ngdaui
wash 8139z PD dellil Wetunliulanafmdlansafiealslen The pot was
washed by the white dishwasher.
(? w1 WASH [AGENT {(DEF/SING d1 PERSON-TYPE-43
(RACE d1 WHITE)),
(DEF/SING d1 APPLIANCE-TYPE-3
(COLOR d1 WHITEN}
[THEME (DEF/SING p1 POT)))
mmﬁﬁnquﬁqzqnuﬁ‘lﬂmﬂmmuﬁu PD B 1 fiia‘lﬂu"'mm%:ﬁmf,j'lum?ﬁmw%u

X y Ao .
gavinuasiaWridumiisesdau contextual analyzer uwinutinidasvine

{past.1) (S TENSE PAST) ~>(PAST ? 7 7)
{laugh.1) (S SUBJ +animate

MAIN-V laugh) ->{? * LAUGH [AGENT I(YSUBJ))

(dishwasher.1) (NP HEAD dishwasher) => (? * {PERSON-TYPE-43
APPLIANCE-TYPE-3} ?)
(the.1) (NP DET the

NUM {3s}) —> (DEF/SING * ?77)
{white.1) (NP ADJS {white)

HEAD +physobj-human) = (? % T{HEAD)
(COLOR * WHITE)}
{white.2) (NP ADJS (white)
HEAD +human) —>(? % T(HEAD)RACE * WHITE))

& =
I'Ll'ﬂ 2.26 n{]n')i‘mﬂfz’mmxmmuuu'muw dau
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2.6.2 ARNATNNNITARIMINUNNE (The Interpretation Algorithm)
SangialunsiiaumneinilaeRasanlanafondlaensal  agluduusnas
wmmuﬁmwdouuﬁnqmm S uazfaiRAMNBIRLsznaudesuAazAeu Ul
Foe m'mﬁﬁ’mmﬂﬁaﬁq:'Lﬁmmmmummumﬂﬁv‘iﬂugﬂuuuﬁ'l'ﬁ'ﬁ’uauqirﬁ iafiay
wiunwlida ismaRansanmsiiaanlusston The diskwasher laughed Toelngnasd
gl 226 Telansarmadlaansaluduaslial
(S SUBJ (NP DET the
NUM {3s}
HEAD dishwasher)
MAIN-V laugh
TENSE PAST)
dmiung laugh.1 fazdnialiadonaes SUBJ avdauusiin ANIMATE iiteflaznsa
seuuilly ludusn NP azsimagnaasasiandnll ung the.d uax dishwasher.1 azdi
fuldatemanzanuasaine PD seeadail
(DEF/SING d1 2 ?)
(? d1 {PERSON-TYPE-43 APPLIANCE-TYPE-3) ?)
Wevnnesan PD Tasaaitearaine LF dmu NP afeaiviudnhildlusdentes
SEM teefiutes fufulasaianiuie ‘
(S SUBJ (NP DET the
NUM {3s}
HEAD dishwasher)
SEM (DEF/SING d1 {PERSON-TYPE-43
APPLIANCE-TYPE-3})) '
MAIN-V laugh
TENSE PAST)
ng laugh.l avinmsnagsulsesureulstlaaludanuminaeeaiy uasiladnid
azat PD sllfidediutinrasduaninges NP Midutszsudall
(? 11 LAUGH [AGENT (DEF/SING d1 PERSON-TYPE-3)])

P v : o v
\iaeannyg past.1 gnldluniza¥ie PD (PAST 2 7 2) TunsRrNTugavitazaiuiag
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N19994 PD @adsatdnaenuili

(PAST 11 LAUGH [AGENT (DEF/SING d1 PERSON-TYPE-3)})

Interpreting a Single Constituent
o al v A v o+ 1/ - - v o a Jv
Waiilassafwnldideliude Teaedusvneutesgaauiugniinuaunmenis Ao
c‘ o [ ad o (Y [ -J d. } %3 :”
ansoNRTATRdeLMEATBEATaIdanaT nudmiuesdlstneuingn ) Telstnaufandu
v
pauassiuneulug 7 ABNMTIATINAMAN head analysis) MeTlAEidIuEe
(Modifier analysis) N9 s R MANAzITuNTAANAMANIENA ([MefAe MAINY u s,
HEAD Tu NP 72 PREP lu PP) ndaardu denesdiscnautenaasduuanaaaiu e
- s «l | :’, a al o I :'/
Sasnidauaenaarinnureaniu Tnaasiinoudaunivaaustasmlsenauiy
°o a co o < - :,/ a‘ ¢ < o
AMATRINISE LAsIziAMAN TAEN1TAINgIRINTA A ananag ludnTAaly
v
4 ] e o o~ <& + -~ -3 ] 3
pwniszasiuanuaslfilunisafadnges PD daaniuRmiazian PD wdtildn
;73 s J a) £ =l ° o L o AIJQJ = -
Fauuienarai unsiAug il head uarasAlsenauaeaniu  lunsdindasiinnsi

v
ANMUNANATINTAAMHUAREIUA LI tUNATIaL T RTaIaAlsenaLtag uANANMTILAN

%
¥

L3
Uotl
:’/ ] o » & - o - L) [ < '

‘ﬂu(ﬂﬂ'lﬂﬂm’ﬂz‘/l']ﬂumﬂuﬂﬂﬂﬁﬂﬂﬂ’\i")Lﬂ?’]:ﬂd’lu‘ﬂﬂ’\ﬂﬂ']“m NISNAIIN head WAAY
o .J v o :’r :: 42‘4‘ v (A ] ﬂ, 9 ] :"
El’)YﬂﬂYl’]N’ﬂN‘l[ﬁll’J‘ﬂ 'lumumauuﬂmq:mmmmmJ?znautl'aﬂ'nm”luqnﬂﬂmuf-nn'uu

- o o ¥ = Ll ' o d v A' [v
NNTIATISNATAN  UATATUITABIN Lﬂm:vmnm"lﬂumazmmammﬂq PD quu1sauny

3 n‘ v o o o 4' + <l ]
‘lluﬂulﬂ’i'mn’]ﬁ"lLﬂi"]:ﬂﬂ’mﬂﬂﬁi\ﬂ:ﬂﬂﬁﬂﬂﬂﬂzlﬂElﬂliliﬂﬂ

N153LASIZUATNAN
:’/ = «o o ¥ v < ﬂj : al
Tuiunsureinsd inssiamanasiedaiainges PD NussnauiuinannsiAm
al ' . ° «~ al ) (% a oy v o
fuansiniuresr mdnuaraftanTaniy  uarseniseesaeilssnaunlagnaeeulid
[ . A J ] :" A © [ J
wiufu (ienaztinldiluduresnisdwssidaueane) menisrasesdlsenauauisan
1 1 o IJ ° -~
azugmeanuitasflsenauwsaziagnldluglnlaresngildlunsinudman qo
o ol . » da . d
annsanazusnuazaslszneulilnaldterasafonesiy  uusddrlunsdinddilu
P-4 ] o d a_ o v X
Menraanndn  lunsdiisanisanswsiasianey ludaiuasAagnaeuiiuiniag
fafuuuase 7 Ransandtetheite o nadwiraanisdiameiAmdn dmil NP The

o 4 ar
white diskwasher aziflu PD fatAgn (@adaulanainng diskwasher.),(? d1 - {PERSON-

i

4
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TYPE-43,APPLIANCE-TYPE-3} ?) ua:?mm'mmmﬁﬂ?znﬂuﬁqnmeméﬁm*uﬁmztﬂuﬁwﬁ’n
uudg | tiufAessenes sioy %wmﬂﬂfnudﬁmrfﬂsznanﬁm:ﬁmaﬂ'luﬂﬁam DET,
NUM uar ADJS qxv’fmqnmeLﬁ'ﬂ'l'ﬁ‘lu'ﬁv’un'\a""zLﬂmm’dowmﬂéwﬁjﬁ'qaih{a‘uﬁna”u
wile Taanasoilutsslen The diskwasher laughed NYFARTIETAMANALAAINAIA
Usz’nﬂmﬁamw?mumﬂmmnng lough.1 AzuAAsRIALisznaITRY SUBJ LAY MAINV
slot lRW"ZAneA TENSE wimfufaziesgnuansludunisiiamaidaugene

n1saAsIsRdIuTene "

AMATATN  PD  dwfimiiansiduaeie  Taansngeeanisiiaanluecd
Uszneutesusiaziafifasnasfiazliuaninnny  (account  Fresdilszneudashilaii
(item) 228nTAA wialudnssaual (PAST) qmmmmﬁfa:Lﬁﬁﬁqngém%ﬂlﬂtﬁuﬁ’u‘lﬁ
nemse drafuduesdilsznavedtatu PP Aruasiasldingdmsl head snvnaflsznauniy
elunsciiiida prep

iasnnanildake PD Aruaiimsiadagasnsiiangagavinalassunisinem
184 head Winv Tnglinsitaaumslanaamibd Tl iFdwindaueauwiayin

faatautiu Tl NP The white dishwasher AnuxfiasuamA WY WLaSan DET, NUM
uaz ADJS uﬁqmn&uanﬁm?ﬁa PD sinlilil luduneuresnisiiasaidauseng

for DET and NUM: (DEF/SING d1 ? ?)

for ADJS: (? d1 APPLIANCE-TYPE-43 (COLOR d1 WHITE))

(? d1 PERSON-TYPE-3 (RACE d1 WHITE))

Aousnsafiazaiunsiprdugaind ey uiasinaeWnsinon  head
189 dishwasher fiakaniauwiinii PD fia¥anann DET siot uax PD fanfkfisdanann
anes ADJS A9

(DEF/SING d1 APPLIANCE TYPE-43 (COLOR d1 WHITE)

(DEF/SING d1 PERSON-TYPE-3 (RACE d1 WHITE))

Tmﬂﬁfa’lﬂuﬁqamq:a'?’wqv‘ﬁmmm?ﬁmﬂm?uqmﬁw‘[mm‘w’uwmnv’mﬂtﬂu‘lﬂ‘lﬁﬁwum
Tuns sau PD indoefu Auazefnsiiacuefgaiefioenililagnmmandnees
PD (5undn PD-SET) ﬁﬁiagﬂaLﬁmmqmszﬁv?mmmo]mm"{iw%nﬁu

1 .mﬁ'ﬂsznaueiam?mumqnuammuw’?mﬂ ngathq'ﬁﬂﬂﬁqwﬁqngtﬁa'lﬁ'lumsﬂ’s’qq

PD-SET
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v e d vd o , o
2. PD-SET azsipadnngawiniilublly Jefnreaslifl PD i PD-SET Rsnunsndinuasn

4 a’ o ol :”
Tuasdl PD-SET AfALBALAMY LAl senauianunm

ARNINBTUUARKR (Compositionality)
- v v -l . 2 ol < ] o
wasananlia¥wnisiianuassaddlsznaulaglnisiaruesAlsenautdangesiy
{ al - dgd ) < o s [ 1 4
BeguuunisiinouadaiiFandndunenindduues compositional) Taemannsudanou
v 1 z A’ 2. % Gl « < (]
gansasFansiiacamnsuuusiuuly lunsdiipuassiadianmsiaedssnaution
o~ - n‘ .a‘ 4 < o v 4 -l v [ 73
usnfiusirnanesdlseneunlugifgaiineild usnsieianudanisdaening
o v £ = 1 dd Q [ «f .J
dunea Wuasraseylsuluywnsdistrady  Tusdandudmaussgninuuanisiiaaum
o [ o« [l A 1 o ] [] . .
hudasziunisiinauasflsznautasfiagudaraaiu atray lulselan Jomn is having
a ball Tavuneile John MAsayniudaes Fadudman smiusazbifevinaclsiy bar lu
. e‘ < ] A’ o (%
ANMINETAY SPHERE Wee DANCE Anugnwnsanasifiudaunnsitaiilunasinnilaquiv
Tnelding u
(S SUBJ +animate
MAIN-V have
OBJ (NP ART a :
HEAD ball) => (2 % ENJOY [EXPERIENCERVSUBJ)))
1 d [] o J [ :
Taungidlasnlifinmimmaseunwaaamingres NP miflunssn dniunisi
v A d -l &
auarbiFunaeuiaiaziinniuafed NP Wy
o fd -3 3 ] o/ L &
naanin lafaansAnn i iidluren indduneauuuidigan uuasuinddunaalu
A 1 - [ (] [
gﬂ-nmmmt{iauéqLﬂunin‘iw‘lo'{nmqmuﬁq equadlatnsnfrasesdilrneutenaznsaiy

prgpe - " v P -t
NJLREnLAL ﬂmﬂizn'auaﬂﬂuu@z‘luumsmm'mmamwuma

2.6.3 A92E1NITNTNUA Case Roles

o/

o act Py <l A d d a ] o ma o

AarranasnmmguansaldlunsfiaeaiiienadimamsilunsdisasAniananag

] L% . LY - ° - ro o~ oo v

naallud W inner case asdiaagnitamsiiutusasnirassiaimaniaanginmualy
o o 0 swn A Coed :l/ g J o

AmFua e luaaueh outer case argnilassiluiuraansiamsideutanelnangiin

o [ A . ] y -‘ o & :’a

wun A& WFU preposition Bt AT-LOC case TagunsanazasnaAnIan lfinauiavun

3 -2 -«
azafnlaanpdmiy at
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(at.1) (s MODS (PP PREP at
POBJ +location))—>(? * (AT-LOC * V(MODS PBOJ))

‘lungﬁfa:ﬁmmu:ﬁﬁtyﬁnmmﬁnﬁaﬂ Tungiguunldaengeanunannndmikesd
Uszneu Wiy v uaz T axlddiuseddeesafenilu arqument dardti v (MODS POBU)
\urAMN9 semantic 289 POBJ slot 284 MODS slot ﬁtﬁ’]ﬁuﬁugﬂuuuﬁu

inner case azgnAimuATIEMA verb udavdtathity doureadnzsangnasi
ArmdmAs give lagninvunlugii 227

(give.1) (S MAIN-V give

SUBJ +animate) — (? % GIVE1 [AGENTV(SUBJ))
(give.2) (S MAIN-V give

OBJ +physobj)  — (? * GIVE1 [THEMEV(OBJ))
(give.3) (S MAIN-V give

I0BJ +org) —> (? * GIVE1 [TO-POSSV(IOBJ))
(give.4) (S MAIN-V give
MODS (PP PREP to

POBJ +org) => (7 % GIVE1 [TO-POSSVIMODS POBJ))
3107 2.27 NONFRAAMINELNATUAMT give o
Ranseun1giinanaselen  The man gave the company a car at the fairgrounds. 1A24
shamlatnsaliFudu @nsendengensinmad N WBusadlidan) sl

(S SUBJ (NP "the man")

MAIN-V give

TENSE PAST

OBJ (NP "a car?)

10BJ (NP "the company”)

MODS ([PP PREP at

POBJ (NP °the fairground")]))

'lu%’umaummmﬁLm'\:u'ﬁ'mﬁnngmm give 1lun1ra¥re PD sua (Rnng give.t,

{ 4 o o . .
give.2 LIRY give.3) 30Luammmunuuﬁoqztﬂugﬂmm single head analysis
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(? g1 GIVE1 [AGENT (DEF/SING m1 MAN)]
[THEME (INDEF/SING ¢1 AUTO)]
[TO-POSS (DEF/SING ¢c2 COMPANY-ORG)))
afanibilAgnuanama account leWlufuilie TENSE uaz MODS Rriazdasedne
PD iTuuﬁqﬁﬁu?uaa“ammd'ﬁ’ftwiﬂzﬁo ANAJ] past.1 UAT at.1
(PAST ?2 2 ?)
(? g1 ? (AT-LOC g1 (DEF/SING f1 FAIRGROUND)))
weRamaniilignuindhanseuiu nﬁ?ﬁm'm'z:(uqﬂw"'mmmﬂ?:?ﬂmztﬁu
(PAST g1 GIVET [AGENT (DEF/SING m1 MANJ)]
[THEME (INDEF/SING ¢1 AUTO))
[TO-POSS (DEF/SING ¢2 COMPANY-ORG)]
[AT-LOC g1 (DEF/SING f1 FAIRGROUNDJ))
AlEndaunnminessndng inner uaz outer case i lTLIne A 0amNe ] lannz
@WFL inner case wh&u
Rasanmmniiiudeundriianianteniifuataatu ver break Aanaarldlids
fing  siglil
{break.1) (S MAIN-V break
SUBJ +animate) —> (7 % BREAK [AGENTV(SUBJ))
{break.2) {S MAIN-V break
0BJ +physob) —>(? * BREAK [THEMEV(OBJ))
(break.3) (S MAIN-V break
SUBJ +physobj-animate
OBJ +physob) —>(? * BREAK [INSTV(SUBJ)] [THEMEV(OBJ))
{break.4) (S MAIN-V break
SUBJ +physobj-animate
0BJ nil) —> (? * BREAK [THEMEV(SUBJ}))
(break.b) {S MAIN-V break
MODS (PP PREP with
POBJ +physobj-animate)) —> (? * BREAK [INSTV(IMODS POBJ)))

o
UM 2.28 ngnsiiaa s agauTed break
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The amn broke the window with a hamm;er.

The hammer broke the window.

The window broke.

ngdwl break Wuandliudnlu suUR 228 npwaniiasaannlslaaananlsizadne
sulAdFaidu n1suasew The hammer broke the window <14 PD ﬂﬂ%ﬂ%ummnng
break.2 UAY break 3 uazazaf N iasmiamanse il |

(? b1 BREAK [INST (DEF/SING h1 HAMMER)]

[THEME (DEF/SING w1 WINDOW)))

dunmdng break.4 agbidhiunlssloaililasan 0By siot i1 nsiassd The
window broke A£\ing) break 4 Tun1sa¥aa PD sialulil

(? b1 BREAK [THEME (DEF/SING w1 WINDOW)])

ng break.1 agldmnlsxlunifliliidasanuszonilild animate uazng break2 uay
break.3 14l lAnazdn ifisnagflu OBJ slot NP the window gnlAniily THEME case Tu

3 * A
instant WARTAAANNABINAS

Al ¥ \ :

2.6.4 anuTtuUUaIng (Rule Hierarchies)

o b 73 41 ] [ oA - . Y -3 . .

Tunsiinampramnaasinulng lingidaniulasanddnlamia (exical item) uas
: Y
AmnpuaTinmnzan  Auannsnavainianaineang lunsiianuldnmacy

4 N\ Dy — A3 Y .
wela Tnefingiasfendufiugudmitaaaiaiuunaesdn 1y ng laugh.1, break. uay
:” : o g . o
give.] iavuail ariinnduiufrendngasnaad SUBJ Uy AGENT case \uiAtqiu 3
o v o’ .d. L O e, J ° :’/ N 4
A3 udaflupnudniusmalaeinfisvaseunquAnitetiiunisnsmivioaun . &R
L3 o &f gt =l v o o e &
peensluniiiae ng 4 wealdmusmuanulnfdialin
(action.1) (S MAIN-V +action
SUBJ +animate) => (2 * T(MAIN-V) [AGENT V(SUBJ)))
-~ v s A’ . Y . . -l :

qmmmmﬁmTﬂNmNngmmu'lu semantic network Taeil¥nalnaad inheritance 191

nyyieuun avgnuseeneld iy type T WAL (subtype) Y0 | FauazBuaumud
o . . :
(instance) 189 T 19U AUANTONITUANITALDINAMTU laugh, give, break Taeld type
o o oo .

hierarchy usznisiiaamngnifuanslugn 229 lusnishdususaangudasia Tnansld

[ ) 3 [ : - 1] ~ 1 <
ndalanafaduitbidnaswnnidndldngluAniauiacialnans  usnuaziudals
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- Y a ada v " : -l ] °o o
wiay dnauiuAn? eudridnietradu gouasiinglunsiiasdwiy ey 1ilnanas
windszinnaaaiubiiduduaunugaes ACTION Anazlifungaes hit Tnanisuensiuly
- 1 o J
flu oBJ/ACTION Aruazldfungues bum Tasnisutivliiuiy INSTACTION uazdu 4
an Arunusuranaidntreuresgnllietirsianalasldnglassaivae
. P ] o e 4 oo v v, ) gv v ' :'4
hierarchy hiliag] JoynmramalindunilanminWinsld hierarchy wantifudeauninninasy
4 o e‘ A:l A’ d‘ ‘d 1‘1, ) 4
wsnfsnglulguinawisiarzasaslilasfisauies o Wangpinldfunisdunan
X% « ] aa o -J
dhanusisiussaumawiulyl uluasumneifen BURNT Aunealifungiomnzan
4 [l . g4
270 INST/ACTION tiadulselamaeinattis Jack burn the meat with a blowtorch a¥ldFu

-
NSAANMUANNANMUIMNISANAI

ACTION®

—ELt
OBJ/ACTION
3
S
/ \ LAUGH

INST/ACTION TO/ACTION

il

BREAK BURN1 HIT GIVE1

CRY

(action.1) (S MAIN-V +action

SUBJ +animate) —> (? * T(MAIN-V)[AGENT V(SUBJ)))
(objfaction.1) (S MAIN-V +obj/action

OBJ +anything) —> (? * T(MAIN-V)[THEME V(OBJ)))
{to/action.1) (S MAIN-V +to/action

I0BJ +org) . —> (? * T(MAIN-V)[TO-POSS V(IOBJ)))
{to/action.2) (S MAIN-V +to/action

MODS (PP PREP to

POBJ +org)) —> (? * T(MAIN-V)[TO-POSS Y(MODS POBJ)))

(inst/action.1) (S MAIN-V +inst/action

SUBJ +physobj-animate

OBJ +physobj) == (2 * T(MAIN-V)[INST V(SUBJ)]

[THEME V(OBJ)]))
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(inst/action.2) (S MAIN-V +inst/action
SUBJ +physobj-animate
OBJnil) = (7 * T(MAIN-V)[THEME V(SUBJ))
(inst/action.3) (S MAIN-V +inst/action
MODS (PP PREP with
POBJ +physobj-animate)) = (? * T(MAIN-V)[INST V(MODS POBJ)))
gﬂﬁ 2.29 73#UTuTBe RULE BASE
(PAST b1 BURN1 [AGENT (NAME j1 PERSON “Jack’)]
[THEME (DEF/SING m1 MEAT)]
[INSTRUMENT (INDEF/SING b2 TOOL-TYPE-7)))
wingAlazassuananiiulifui bum shilisanmasfudedsduian THEME az
praaifl bumable object Ua instrument avfaafluumastinannten fuhulrTaansng
19U Jack burn the rock with some water qzqnﬁmmumwumﬂmungﬁ
uaa”wfﬁﬁﬂqm’himmmﬁq:uammnmﬂqumwmﬂ"ﬁ’lﬁad'\mumd Tnald
ngnsiAwiTldF N TALman Aruazsasldnalniy I ﬁmmmsmﬁ'\ neinasld
semantic network atidiuean qruamnsalideyatas selectional restiiction MALINAITIE

Fauanalugil 230

HUMAN

OBJ/ACTION

INSTRUMENT

PHYSOBJ

PHYSOBJ

INSTRUMENT

—4 HEAT-SOURCE

HEME

FLAMMABLE-OBJECT

] AJ o o ° o
2 2.30 nprevtiasning il bum
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ALAMNANNTOAIUTENE  application 'nmngmiﬁmﬁm:ﬁmﬂsznﬂu‘lﬂé'qaamdqu
&
AD
1. N199U4 (matching)

2. N385 PD
or :" - o . . ' J ) 4 :’/ 1.2
URTMAIRINTULELNRLATUEEY case restriction ALATINAALIT PD V]‘lﬂﬂ'\l&ligﬂﬂﬂﬂﬂﬁﬂ

Fupa wiahi lulsyluaRtuuniany Jack bum the rock with the water ailasaa¥ng
nelaennsalaadl
(S SUBJ (NP NAME John)
MAIN-V burn
TENSE PAST
OBJ (NP DET the
HEAD rock)
MODS(PP PREP with
POBJ (NP DET the
HEAD water)))
Taal4ng action.1, obj/action.1, inst/action.3 ﬁv?wumztﬂungﬂqnﬁunammﬁﬁuﬁ burn
head analysis A¥@519 PD Aelalil
(? b1 BURN [AGENT (NAME j1 PERSON “John"}})
(? b1 BURN [THEME (DEF/SING s1 STONE)))
(? b1 BURN [INSTYY (DEF/SING w1 WATER)])

NAIRINNLTURTATIRADL PD IMANTIAY selectional restriction &MU BURN uadlisay

- o o d o« o -
Fuasstunasia’ndutialng
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2.7 Strategies for Semantic Interpretation

v v e v A ad - a A4 & v o o
TuihdiaRuduldyatedsnsiiacamdunuia - Tunasdesiudiauaantsdnnig
-‘ o - -l a ~ v A' - acd o~ 1%
TutrasTuunaiauasunuia widailisasiansunisau q reanisdianisianaieees
- a A «t al aa| ] J :”qd
nsfiaamTuuRaInLuenats UNANERITTIUARANY 7 FENITIMATUINNIE
nirlumsdinsiadeyanaBunuia (semantic information) Whilulagnnsaimwduuna,
- [ o AI A' - al <l -
matiarainisiugausivinnludnrnunifuay, wallanisinnunwawiuha  uglae
o L 4 . - A o o > . .
&eydnuniung grammatical rule uazinAtiANANTUE ML semantically driven uarlidaya
>~ .. . LR i
NNIUUNATIA (syntactic information) 'luwaﬂwqm
v :’/ 1 A’dv -l 9 (73 : Aﬂ. v 4‘
TansaFraiamuamariiidefuasdaiduianzlasaiai q feiuwlsuldoulianunis
AnlaseainradbensoluadeyareinisinameTuiufia - (semantic  interpretation
. . < o - a e as o -~ o ' Al ol ° {73 3
information) TeuduFennddmiunmineunubensailug  tefasinWniswTau
-{ ] A’ v v A‘ o ' [ v J v 1 v v 4 v o
Wiondeay lwindatisazuansiaatirsing q weslassafrantlinaraliluvadanuda s
. i o ; ° Qaed Aﬂ‘ - v o mal d‘
stntaiuianiun ldanena s lasafanIsn1ami
- o o o o v | o o ] G‘ } 3
wallanandmiunnirdeysresdwiinuisessurianautubldazduntzanaay
° 4' aH ¥ & e . aJd o 4' - [ 7R A ¢ o ) J
nnauasly Tasildviuinatnsslaaniiaaniinadeed q udaiuabifinaudiam
farsaundeyaniefiandia sethaguilszlin We broke the window with a hammer. 34
d‘ - 10 o’ ° A
utlsteafigniuunausitiane B9 PP Phrase sagavhalivinniafiasns NP (the window)
o3 o [ ] 3 [ 74 | o ' v «
wiandewman adaglsfnmnislifayannuiuia ensliamunsnmdaiiassiaes NP
. al o R % 1 ¥
(the window with a hammer) (3@ NTONALAATIEH breaking with a hammer dne wilfdn
Y da , : .
AN hammer MAN Instrument hinsiinas breaking event iuRnaiuselun The sun
. . A L o o &/ E
rose from behind the toolbox with a hammer. AW syntac AuinaNuALaiUfiteting
. X4 - o e
neuwinimea i saRANUNNTWLRAfaa PP a1 NP Tulselaaifidaunninquvans

. o .
dau dhauaueed syntac anullldnanunsaiaawdetinannune

2.7.1 Imuuatinaing (Simple Domain)
wazatuglgnsalidn ) uanirreengaeamsinmneiiarlddmiun oy
< o ~ ° J o o~ °
Weunafld  lensafldnnisiudnresdnonn TawnsnanuiaaiusIrNanTeasne

- 4 o -ﬁd Ve o ] ] -3
nTu ﬂ{]mﬂ\i‘hﬂ’m?mllﬂzﬂ’ﬁﬂﬂ’J’NJLﬂW’]tL?iNﬂ"llJ’l?fll‘IiﬂUWJﬂﬂ’Nmﬂ1ﬂu
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When does the flight from Boston to Chicago leave?

At what time does the flight to Chicago leave Boston?

Can you book a flight to Chicago for me?
Rules
1. S < AUX NP VP
2. S = PP AUX NP VP/PP

3. VP < SIMPLE-VP

4. VP <~ SIMPLE-VP PPS

5. VP/PP < SIMPLE-VP PPS/PP
6. SIMPLE-VP <« VERB

7. SIMPLE-VP < VERB NP

8. NP <= ART NOUN

9. NP < ART NOUN PPS

10. NP <~ PROPER-NAME

11. NP <« PRO

12. NP/PP < ART NOUN PPS/PP
13. PPS < PP

14. PPS <~ PP PPS

15. PPS/PP <

16. PPS/PP <= PPS

17. PP < PREP NP

18. PP < WH-WORD

Equation

TYPEpp = WH

HELDyppp = PP
ROOTax = DO

HELDppg/pp = HELD
SUBCATy, = NONE
SUBCATy, = OBJ
TYPE = TYPEpRT
TYPE = TYPEpRT

HELPppgpp = HELD

TYPE = TYPEyp

TYPE = WH
HEAD = WH-WORD

2 2.31 lsnsafifais
i 231 uandbensaiimiumorsiupluures cfe Taelinaliafedune
luiade? 5 TunsdaniefuAnan annotation AuamuNISAANNTAL Wh-movement Uas
Verb Subcatetorization Hatl structure-building MiaInyaa 'lunsrﬁﬁ%qmmmmumﬁmm:

o~

, X
qnselumusn When does the flight from Boston to Chicago leave? Rriimsaainmail



(S TYPE WH-Q
WH-QUERY (PP1 TYPE WH HEAD when)
SUBJ (NP DET the
HEAD flight
MODS ((PP PREP from
POBJ (NP NAME Boston))
(PP PREP to
PBOJ (NP NAME Chicago))))
MAIN-V leave
MODS (->PP1))

78

- a
1sslumnans At what time does the flight to Chicago leave Boston? fifllasesfrandne

o (3 [ v v ‘1 .
fuaniuusdndinetida Boston lulasaaire S ne Ussluaany Can you book a flight to

AR . | X
Chicago for me? HtlagnsaMninaningizdn U PP Phrase sesinnauyinaselsylua fana

J o O o 23 & t : - ]
azlgiauiuAInieNFa NP sagavieils desacailulyiBsansatniinduimfng

Sugnaazfiulile 3 suluuy gt 232
1. (S TYPE Y-N-Q
SUBJ (NP PRO you)
AUXS (can)
MAIN-V book
OBJ (NP DET a
HEAD flight
MODS ({PP PREP to
POBJ (NP NAME Chicago))
(PP PREP for
POBJ (NP PRO me))))
2. (S TYPE Y-N-Q
SUBJ (NP PRO you)
AUXS (can)
MAIN-V book
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OBJ (NP DET a
HEAD flight
MODS ((PP PREP to
POBJ (NP NAME Chicago))
(PP PREP for
POBJ (NP PRO me))))
3. (S TYPE Y-N-Q
SUBJ (NP PRO you)
AUXS (can)
MAIN-V book
OBJ (NP DET a
HEAD flight
MODS ((PP PREP to
POBJ (NP NAME Chicago)))
MODS((PP PREP for
POBJ (NP PRO me))))
gﬂﬁl 2.32 Iasaaniiuldvals=tun can you book a flight to Chicago for me.?_ .
ngmmmsﬁﬂfnammaﬁmms‘t‘muuﬁmuﬁqnﬂﬁmelugﬂﬁ 233 udanuwsy
(fragment) 84sALTUTBIANATEN TATEIUSTY éﬁm"uﬁqathduamﬁqgﬂﬁ 233
ﬂm:ﬁmuﬁqqndwm hietarchy UARY Class Y17 1 WeasAiAT e ACTION uar EVENT
AUTRNRINNTR hierarchy ﬁfaz‘iquﬁs‘mﬁqﬁqﬁ? g dlulawnl dws depart il
At g &I DFlightsIYimi TO Ay FROM location (TO-LOC,FROMALOC) azffesgnana
Komiles (CITY) sing 7 ngRtlddwFunnsiia9N NP UAE wheterms uanaAagLli 2.34 A
qm_wuﬁlﬁﬁtﬂﬂﬁ%"ﬂﬂ5ﬁﬂﬁu%ﬁu%‘ti‘ﬂﬂdﬁ’lﬁ?ﬂ’l 'luvamthﬂng (anything.1) winfudald
fuAnnadhude Aelidl DET wia PRO iwinlung
(action.1) (S VERB + action
SUBJ + human) => (7 * T(VERBJIAGENT V(SUBJ))
(objfaction.1) (S VERB + objaction

0OBJ + anything) = (7 * T(VERB)[THEME V(OBJ))
(event.1) {S VERB + event
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OBJ + physobj-human) —= (? * T(VERB}THEME V(SUBJ)))
(leave.1) (S VERB + departing .
OBJ + location) = {? * T(VERB)[FROM-LOC V(OBJ}))
{to.1) {S MAIN-V + vehicle
MODS(PP PREP to
POBJ + location)) = (? * TI(MAIN-V)
(TOLOC * Y(MODS PO3J))
(to.2) (S HEAD + vehicle
MODS(PP PREP to
POBJ + location)) = (? * T(HEAD)
(TO-LOC * VY(MODS POBJ))
{from.1) (S MAIN-V + vehicle
MODS(PP PREP to
POBJ + location)} = (? * T(MAIN-V)
{FROM-LOC * Y(MODS POBJ))
{from.2) (NP HEAD + vehicle
MODS(PP PREP from
POBJ + location))
->(? * T(HEAD)
(FROM-LOC * Y(MODS POBJ))
{for.1) (S MIAN-V + ben/action
MODS (PP PREP for
POBJ + org))
-> (7 % T(MAIN-V)
{(BENFICIARY * Y(MODS POBJ))

4 o [ O wmy o
I'LIVI 233 ngmummmmummqwuw

. , -
nndszgnaingmanithhiulasaiwreslasansol  (syntactic  structure)  1:r@ WNIRY

A U L 1 :
iwnoiasnlselaausninanaunudanna il

When does the flight from Boston to Chicago leave?
(PRES d1 DEPARTING
[THEME(DEF/SING f1 FLIGHT
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(FROM-LOC 1 (NAME b1 CITY "Boston"))
(TO-LOC f1 (NAME ¢1 CITY "Chicago™)]
[AT-TIME(WH/SING t1 TIME))
At what time does the flight to Chicago leave Boston?
(PRES 12 DEPARTING
[THEME(DEF/SING f2 FLIGHT
(TO-LOC f2 (NAME c1 CITY "Chicago’)))]
[FROM-LOC 1 (NAME b1 CITY "Boston”)]
[AT-TIME(WH/SING t2 TIME)))

Wurlsslafien Can you book a fiight to Chicago for me? Fafinsdimilliluns
inmeflagnnsafinunsdl dauanalugUil 232 anfivhufifseiueaiiaunsoiiraium
Fusnmnlignaeclugli 232 da 1 1:immm?ammw"lﬁ'tﬁmmnnﬂﬁw?u PP Ainudatl
PREP for fiaanasIiiuneng BEN/ACTION verb ‘LildAndn flight idwiAganudwmiung pp
pfan PREP fo @unsnatng MOTIONVERB via VEHICLE uilbilduenduzes
'RESERVING #ariusnuasansimannlude 2 flhifasiansan msiianaludia 3 avanunsa
Apmnilgsal

(PRES b1 RESERVING
[AGENT(PRO y1 HUMAN *you")]
[THEME(DEF/SING 3 FLIGHT
(TO-LOC #3 (NAME ¢1 CITY "Chicago"]

[BENEFICIARY (PRO m1 HUMAN "me’)]}
(when.1) (S MODS
(PP HEAD when)) = (7 * ? (AT-TIME * (WH/SING # % TIME))
fat.1) S MODS |
(PP PREP at
POBJ + time)) = (? % ? (AT-TIME * V(POBJ))
(wh.1) (NP DET + wh
NUM {3p}
HEAD + anything) = (WH/PL * T(HEAD))
{(wh.2) (NP DET + wh
NUM {3s}
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HEAD + anything) ~> (WH/SING * T(HEAD))
(name.1) (NP NAME + name) —> (NAME * T(NAME) V(NAME))
(anything.1) (NP HEAD + anything) = {? % T(HEAD))
{the.1) {NP DET the

NUM (3s)) = (DEF/SING * ?)
{the.2) {NP DET the

NUM {3p}) = (DEFPL * 7)
{pro.1) (NP PRO + pro) => (PRO * T(PRO) V(PRO))
(@.n (NP DET a) —> (INDEF/SING * ?)

J o «
U 2.34 npdmiu whterms uaz NP
o o (Y3 o o= - -  a J o o J
wanadmiunsiiadulasuntsiemnsfuuneiauaciuiuiafiiaidnniianui
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2.7.2 TagnsninnaBunuRa (Semantic Grammars) ;
- ° o~ o o e da ° o
wmatlausndmiunissauninlssutanazesiuunaiauastusufmnienasin iy
@ o - 3 i T o oal
Fafiagivefuursiieda (single uniform framework) v3alifl CFG via ATN adnilday
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Fundlagnsansdunindendne q (U reguiar grammar enuuidnaiulfatinaduun
AAF MU terminal symbol ARLNTUAY ungmﬂ

VP <« SIMPLE-VP PPS

Tsnsaiunfinasiingfusniudmiluiaraaiages semantic Verb e
'aztmungmd'\ﬁﬁfmngvia‘lﬂﬁ'lugﬂ simple airline query domain:

(sem.1) RESVP <« RESERVING RES-MODS

(sem.2) DEP-VP <« DEPARTING DEP-MODS

ng (sem.1) FanmaziluaiedmFuma book a flight for me %w"mmmmnumnsmvﬂu
book uwmnudqumuw'luu'lm (allowable complement) NJ) (sem.2) mmmumanuwmﬂa
ANIENTE departure UaraAaziuaTad WG leaves for Chicago

whafitafungdmiu SIMPLE-VP usx PPS axgnunuiilaglasnsaireduaniad
equivalent §71F RESERVING verb mﬁmﬂuﬁm‘lﬁ’ngﬁa’lﬂﬁ
(sem.3) RESERVING < RESERVE-VERB FLIGHT

(sem.4}) RES-MODS < for PERSON
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(sem.5) RES-MODS <
sdang liindauanneaes PP WMl AensaRamIme TN Al mﬂuﬁaq

o Wldint grammar fragment il Tnaiamzdauenetes PP 1y for me azeauF/ldly
e84 book it for me aendlsfiAN PP to Boston arlisnunsnsaniile

dwl1 DEPARTING verb tsweslingsialalil

(sem.6) DEPARTING «- DEPART-VERB

(sem.7) DEPARTING < DEPART-VERB SOURCE-LOCATION

(sem.8) DEP-MODS <« DEP-MOD DEP-MODS

(sem.9) DEP-MODS <

(sem.10) DEP-MOD < to DEST-LOCATION

(sem.11) DEP-MOD < from SOURCE-LOCATION

dnuaeng PP Azawimiizess imeTuniianeuiiazeanstflaglaeansnRisae
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v o a
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. Y d
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Ransosufienafinges DEPARTING is1diaaldngsialylil



84

a S <-  WH-DEP-MOD AUX FLIGHT HELD = WH-DEP-MOD DEP-VP/DEP-MOD
(sem.13)  WH-DEP-MOD < when

(sem.14)  WH-DEP-MOD < to what DEST-LOCATION

(sem.15)  WH-DEP-MOD < from what SOURCE-LOCATION

(sem.16)  WH-DEP-MOD <  at what TIME

(sem.17)  DEP-VP/DEP-MOD <= DEPARTING HELD= HELDpep.yppEp-MoD DEP-MODS/DEP-MOD
(sem.18)  DEP-MODS/DEP-MOD <  FIRST = HELD

(sem.19)  DEP-MODS/DEP-MOD <  DEP-MODS FIRST = HELD
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Jv < k-t - ..4 ] A L J
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MTATUIUURENITASN
TunsAnunmiuasmMsaine BGRANNseaNLLL ATN (Augment Transition Network) iilu
Insunsuiluamennnuz (state) T9ansiteeiitlszlon Tnsastlssnaudan ATN 3 jUAa ATN 100ls:lun
TN (SSentence), ATN 129duRTBIAMIM  (NPNoun Phrase) WAz ATN  1medourdaseymum

(PP:Preposition Phrase) u#isasiagy)

verb

Arc Test ] Actions

S/ —3 FIRST-NP «
MOOD < DECL

/) —_ AUXS « AppendlAUXS, *)
FIRST-V «

MOOD < Yes-No-Q

] TYPE = WH HOLD *
MOOD « WH-Q
WH-QUERY « *

/4 TYPE = WH HOLDADV *
MOOD « WH-Q !

WH-QUERY « =*

S Form % = inf First-NP « "You"
Append(Auxs, * ) - AUXS
First-V « «
MOOD « Command



SN
SN

S212

S23

S31

S312
S3/3

S3/4
S4Nn

$4/2

S5/1

WH-S/

WH-S/2

Form* = int

AuxAgree( = AUXS)

AuxAgree( = AUXS)

If FIRST-V not nil
then AgrNUMgipsT.np NUMEiRsT.Y!
else Agr(NUMFmST.NP'NUM * )

FirstV = BE
AgriNUMEirst.np NUMEjrstv)

Trans(SUBCATMAINY

& VOICE = ACTIVE
VOICE = PASSIVE
Trans(SUBCATpAIN-V!

& VOICE = active
Intrans(SUBCATpMAIN-V!
SUBCATpaNy=10BJ+OBJ
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MAIN-V « *

VOICE « ACTIVE

SUBJ = "You"

MOOD « Command

FIRST-NP <« #*

If FIRST-V is nil

then FIRST-V « *

AUXS « Append(AUXS, * )

MAIN-V « *

If ROOT AsTiAUXS) = BE

& FORM * =en

then VOICE < PASSIVE
OBJ « FIRST-NP

else VOICE « ACTIVE
SUBJ « FIRST-NP

MAIN-V < First-V

VOICE « ACTIVE

First-NP < SUBJ

FIRST-OBJ « *

FIRST-OBJ < *

OBJ « =

I0BJ « FIRST-OBJ

OBJ « FIRST-ONJ

MODS < Append(MODS, * )
AUXS <« Append{AUXS, *)
FIRST-V « =*

FIRST-NP « *

o
gUn 3.1 pluama ATN 799 S
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prep NP pop/__>
A _jump
2& vir_adv _‘/___/___y
pp-noun

wh-adv
Arc Test Actions
PP/1 — PREP «
PP/2 — HEAD < *
PP1/1 — POBJ «
PP/3 —_— HEAD «
PP/4 g HEAD « *

PP/5 MOOD = Wh-q-adv =~ —
gxl"f’l' 3.2 pluamy ATN 984 PP

4 v
pro
wh-pro
Arc Test Actions E
NP/ — DET «
NUM « NUM *, TYPE « Simple
NP2 — DET « =*
TYPE « WH
NP/3 — PRO <« *, TYPE = Simple
NP/4 — PRO « =
TYPE < WH
NP2/1 —_ ADJS <« Append(ADJS, * }
NP2/2  Agr(NUM,NUM =) HEAD « =
NUM < AgriNUM,NUM =)
NP3/1 —_ NMODS < Append(NMODS, * )

72U 33 gUusma ATN 789 NP
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‘ START ’
uenAt 1 luRad 1—5( Lexicon (

fiAnlu Lexicon ?

Yes

Retum T Retum °F*

Syntactic Analysis

1uAr 14U Syntactic g
Lexicon
form

gnAieamu ATN ?

Yes

Return 'T* Retumn *F"

END

o . . . . .
;'Ll‘Vl 3.5 Flow Chart UWanINITNNUTDId9U Lexical Analysis WRY Syntactic Analysis
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Semantic Analysis

START

A48 Semantic TnuRnatn

Semantic Dictionary
uazvamnduwufaaIAWwiazAn

v Semantic

A4 Logical Form 1——( C
Dictionary

J:“ N"—J’

Retum T Return 'F°

i o
j;ﬂ‘/l 3.6 Flow Chart UW&ANNITNINTULDIAU Semantic Analysis

v 2 . 1
TRsaas19104 lexicon 1TuAal
Favasrdni iiuiludayatiin character 1unA 20 Aadnus
alnvarAn nidludayaaiin integer Aall
type f{art,adj,noun,pro,aux,verb,wh_pro,wh_det,prep,pp_noun,wh_adv}
012 3 4 65 6 7 8 9 10
[ ° - ] 1 o . of al v e -3
wazasAdny uiludesyauuniingas integer Inelinig sanuiuasil
- T 76 Ll
Y L] - o
- fin 6 wuneny dunynadygen 3
o -] e -
- in 4 vanens dunywalyqen 2
- fin 3 wuneda Whawywalyged 1
] P « a‘
- {in 2 waneDs Wuenwailygen 3
= -4 -« pui
- Tn 1 manade Wwenwariyth 2

] < -« -
- T 0 wanena Wwenwalyse 1



snAw uifludieyaiia character 1um 20 Aadnws
sluuylunsdleesinis on iududeyawuuinedia integer Tnafifinig tanusndy otk
- fin 76 Lild
- fin 4 wunadl infinitive
- {in 3 waneida progressive
- % 2 MuAEDY participle
- fIn 1 MU0 past tense
-1 0 wueda present tense
(LONG,1,63,LONG,0,{ TO-INF FOR-TO-INF THAT })
(TRAIN,2,4,TRAIN,0,{})
(IT,.3,4,1T,0.{h
(D0,4,69,00,17,{)
(GOES,5,4,G0,1.(
(WHAT,6,63,WHAT,0,{}}
(WHICH, 7,63 WHICH,0,{})
(FROM,8,63,FROM,0,{}
(QUICKLY,9,63,QUICK,0.{}
(WHEN, 10,63, WHEN,O0.{})
TR9e5 19t TUNURARNTUUNT ﬁgﬂu.uuﬁ'eﬁ
SNAW nezuaumsTifindies
nAwy iuiudieyauuy character 1un 20 fadnus
nszuaumsfiRendesasfuilui s nsiemldelasaiadiil
- afruausay Wudieyauu integer
- Favesauausnv \udiayauLY character 1UA 40 FANHe
- a0 (From-Loc) Liludiayauuy character 1A 20 Aaginms
- anntidaneme (To-Loc) ludiasauniu character 111 20 Aadinws
- LIADBNAMNFUNT (From-Time) (HudiByaLLL integer
- lafalaen (To-Time) udpyauuy integer

[ v A - v o &
- TUNAUNY (date) Lﬂwnﬂ:;]mmu character TUR 4 ADNWT
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snrurramisinudayslugiudays
[ & o~ . 0‘\4 A -3 o
Inddnyandn (Header file) ulanfidousenedhs HOR iafudaysuasduou
-l ° v o - - -
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struct TR_NAME {
int Tid; (Train ID#)
char Tname[2*LOC_LEN]; (Train name)
L
;1 - a . ol 4 o - ai
WalanAusa (item file) (ulanddavaznadly ITM Wafiaafusa Fea
pnaiLresaniiiuazauou Tnadayausiaiaanfudu integer
ca a # | @ ' - ' '
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L
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