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4.1

(Morphological Analysis)
(Category)
9

(Sub-categoiy)
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Category
Name Symbol
Verb \%
Noun N
Adjunct A
Determiner D
Représentant R

Subordinator

Interjection

Coordinator

Punctuation

Lp

Sub-category

Name
Conjugated
Infinitive

-ing form

Part pariciple
Adjective
Adverb
Adjunct of NP
Ordinal
Cardinal
Definite article
Indefinite article
Possessive
Demonstrative
Interrogative
Quantifier
personal
Possessive
Demonstrative
Relative
Interrogative
Quantifier
Indefinite
Reflexive personal
Preposition
Conjunction
C-AND

C-OR

Symbol
VB
VINF
VING
VEN
ADJ
ADV
ADVN
AORD
ACARD
DDEF
DINDEF
DPOS
DDEM
DINT
DQTF
RPERS
RPOS
RDEM
RREL
RINT
RQTF
RINDEF
RREF
PREP
CONJ

C-AND
C-OR

Example

do does did
to do

doing

had done
town window
good

very hence
only ago
first

two

the

a

his

this

which
many

they

hers

those

that

who

some
another
myself

on

while

hey hi hello
and

or

1?



11

12

13

14

31

3.2

33

46

(Verb V)

£ (Conjugated VB)

do. does. did. have, has, had

(Infinitive VINF)

walk. eat. run. come. be. go

-ing (Ing-Form VING)

eating, running, doing, reading, working

3 (Past participle VEN)

drunk, done. been, eaten, known

(Noun N)

house, table, dog. town, window

(Adjunt A)

(Adjective ADJ)

good, beautiful, shy, hard, slow

(Adverb ADV)

well, very, quickly, again, already

(Adjunt of NP ADVN)



34

35

4

4.2

4.3

4.4

4.6

1

Article

DPOS)

47

A number of, A few of, All of, All, Almost

(Ordinal AORD)

first, second, third, fourth, fifth

(Cardinal ACARD)

one, two, three, four, five

(Determiner D)
5
X (Definite
DDEF) the
, (Indefinite Article
DINDEF) a. an
, ) (Possessive
our, his, her. your, my, their
' (Demonstrative DDEM)

this, that, those, which, these

(Interrogative

DINT)

which, whichever, whatever

(Quantifier
DQTF)

some, each, every, no



51

5.3

RDEM)

54

5.5

5.6

5.7

48

(Representatant, R)

' (Personal
RPERS)
l. you, we. they, he, she
(Possessive RPOS)
hers, his, ours, yours
(Demonstrative
this, those, that, these
(Relative

RREL)

that, who, which, whom

(Interrogative
RINT)

which, whichever, what, whatever, where

(Quantifier RQTF)

some, much, many, less. more, most

(Indefinite
RINDEF)

one, someone, everyone, everything



5.8

6.2

1

myself, herself, yourself

(Subordinator

(Preposition PREP)

, at, on, under

(Conjunction CONJ)

as, but. so. because, before, if

(Interjective )

hey hi hello

and, or

A (Punctuation

1?

(Number)

11 (Singular) SIN

12 (Plural) PLU

P)

(Reflexive

(Coordination

49

RREF)

C)



N

(Tense)
21 (Present Tense) PRES
2.2 (Past Tense) PAST
23 (Future Tense) FUT
(GENDER)
31 (Masculine) MAS
boy, brother, gentleman, king, male
3.2 (Feminine) FEM
aunt, daughter, female, girl, mother
(DEGREE)
4 1 (Comparative degree) CMPR
lower, better, later, less, worse
42 (Superlative degree) SUP
least, most, uppermost, worst, innermost
(PERSON)
5.1 1 PERS1
l. we. me. US my, me
5.2 2 PERS2
you, your, yours, yourself, yourselves
5.3 3 PERS3

he, she, it, they, him

(semantic Information)

50



bird

6.1

6.2

6.3

6.4

6.5

6.6

6.7

51

?
The hunter fired that bird
fired fired
“ " fired
(Time) TIME
holiday, midnight, minute, month, sunset
(Animal & Plant) ANIM
cat, chicken, cow, dog, deer
(Human Being) HUMAN
architect, artist, athlete, aunt, author
(Personified) PERS
army, committee, ministry, bureau, community
(Location) LOC

America, bank, bedroom, school, cinema

(Unit of Measure.) MEAS

billion, degree, gram, degree, cubit

(Measurable Quantity) PHY

weight, depth, area



6.8

6.9

6.10

6.11

(suffix)

(Process) PROC

check, bite, carry, ciy, attack

(Object) oBJ

ball, bicycle, boat, book, box. bus

(Substance) SUBST

ash, chocolate, coal, cotton

(Abstract) ABST

accident, adult, adventure

plant

(suffix)
(Inflectional suffixes)
(Derivational suffixes)
(suffix)
11 (Noun) NEND
111 N1
window, rat, cat, dog, ant
112 N2 ES
watch, box, bus, mango, business
1.13 N3 IES Y

agency, army, baby



20

53

12 (Verb) VEND

121 WV

122 V2

123 V3

124 V4

125 V5

13

degree)

13 1 Al

132 A2

133 AS

134 A4

(suffix)

-S -ED -ING
act, add, adjust, eat, aim
S-D-ING( E )
dance, amaze, admire
-ES-ED-ING
watch, access, finish, fix
AdES-IED-ING ( Y )
apply, busy, carry, copy
-S -XXED -XXING ( )

run, admit, begin, cancal

(Adjective) (Comparison)
(Comparative degree) (Superlative
]AEND
-ER -EST

great, long. hard. loud.
-R-ST
simple, close, cute, large
-1ER -IEST
easy, early, happy
-XXER -XXEST( )

Dig

(Derivation)

4.2



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

4.2

-ing

-ing

AN

AM

VA

VN

VNAG

VINGN

ViNGA

VENA

VENN

ANAG

AV

NM

NA

NNAG

NN

NV

MN

VM

VAM

54

possible - possibility

normal - normally

manage - manageable
demonstrate - demonstration
demonstrate - demonstrator
teaching - teachings

cooling - cooling rain
improved - improved formula
dead - the dead
real - realistic
active - activist
black - blacken
bristle - bristly
god - godlike
motor - motorist
king - kingdom
t.:lass. - classi.f;/ N
cleanly - cleanliness
smiling - smilingly

notice-noticeable -noticeably
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4.2 £

(Electronic Dictionary) (Knowledge
database)
(Morphological Information) (Syntactic
Information) (Semantic Information)
' (Basic Term dictionary)
10,000
- £ (code)
(Word Processor) (text file)
(Lexical Unit. " UL) (Category,
CAT) smile
attribute value
UL SMILE
CAT \Y
NUM PLU
TENSE PRESENT
$ (<AM-entry>)
(AM-DIICT)
<AM-entry> 1= (<baseform> <AM-assignment>)|

(<baseform> <AM-amb-assignment>)
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(<baseform>) (AM-

asignment>) 2

1

(LOCATE (V2 NX))

L=LOCATE CAT=V NUM=PLU TENSE=PRES VEND=V2

(ABACI ((UL ABACUS) N PLU))

UL=ABACUS CAT-N NUM=PLU

21
2.2
2.3

24

MOPHOS 1 2 3

(Keyword) AMB

(TOTAL (AMB ((A N V) (ADJ) (N1 DEFAULT) (V5))))
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UL = TOTAL

CAT = (AN V)

UL =TOTAL UL =TOTAL UL =TOTAL
CAT =A CAT =N CAT=V
A =ADJ NUM = SIN V = VB

NEND = N1  NUM

PLU

TENSE = PRES

VEND = V5
) (SPHERE (N1))
UL = SPHERE CAT =N NUM =SIN  NEND = N1
2) (BARGAIN (AMB ((NV) (N1)(V1))))
UL“ BARGAIN  CAT“N NUM =SIN NEND-N1
UL-BARGAIN CAT=V NUM=PLU TENSE-PRES

VEND=V1

3) (BLIND (AMB ( (AN V) (ADJ DEFAULT) (N1) (V1))))

UL = BLIND CAT =A A =ADJ DEFAULT =T
UL = BLIND CAT =N NUM = SIN NEND = N1
UL = BLIND CAT =v NUM = PLU TENSE=PRES VEND=V1
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<AM-entry> = (<baseform> <AM-assignment>)

(<baseform>) (AM-

asignment>) 2 1 '

(PARTICULE (ADJ))
(PARTLY (ADV))
(UNLESS (CONJ))
(OF (PREP))

(THE (DDEF))

(NONE (RQTF))

21 (A) (R) neither, either,
less

(NEITHER (ADJ ADV ADVN RINDEF))

Even if a peace pact is signed, neither nation will be in a position to
honor it.
Neither
Most foreign students don't like American coffee, and neither do |

Neither

2.2 B (A) (PREP) about, above,

after
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(ABOUT (ADJADVADVN PREP))

My nephew began working for me about ten years ago.
About
She forgot about canceling her appointment.

About '

2.3 (A (CONJ) SO, Vet,
anywhere

(SO (ADV ADVN CONJ))

Diane would rather that her husband didn't work so hard.
So
A measuring worm can hold itself straight out from a branch so it
looks like a small twig .

So

2.4 A (PREP) (CONJ)
before, since

(BEFORE (ADV PREP CONJ))

I read it the night before.
Before

Iwant to get the house painted before winter.
Before

The rug needs cleaning before we move in.

Before

2.5 (D) (R) which,
whichever, another

(WHICH (DDEM DINT RREL RINT))



This is a new typewriter which you ordered.
Which
Foreign students who are making a decision about which school to

attend may not know exactly where the choices are located.

Which

2.6 S (D) ( R) (CONJ)

that

(THAT (DDEM RDEM RREL CONJ))

That pen is mine.
That
That is my pen.
That
The book that | lent you has a good bibliography.

That

(Proper Noun)
(THAILAND (COUNTRY))

(ROME (CITY))

- (AMLL-SEM)

<AMLL-entry> (UL-value (:- sem-feature))

UL-value

sem-feature

(ABACUS (- OBJ))

(ACCIDENT (:- ABST))



b1

. (full Stop) ? (question mark)

(token node)

(Prefix) (Suffix)
(suffix)
(suffix)

1 (Inflectional suffixes)

ES IES ED ING ER EST
2. (Derivational suffixes)

possible - possibility
(Affix)
(AMAFFIX)
<AM-AFFIX> = (< affix-type >

< affix-name >

< replace-string-list >
< condition >

< assignment >

< related-affix-list >)

1) (affix type) 2 (BINA-PREFIX)
(BINA-SUFFIX)

2) (affix name) 2



y")

3) (replace string list)
(lexical unit)
4) (condition) (linguistic
feature) 4
5) (assignment)
6) ? ' (relate affix list)
(co-exist)
NIL ( default)
All
(BINA-SUFFIX IES
(GD)
(OR N3 V4)
(IF -V c- SIN PRES VB -VEND) (:= PLU -NEND))
mALL)
1 (BINA-SUFFIX)
2) IES
3) cries cry les"
“y" cr" y replace-string-list (i
null string  (old string) 'Y' (new string)
4) cry = v4 3 cry
=v4 -3

5)

62
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(IF =v (:= SIN PRES VB -VEND) (:= PLU -NEND))

? (V4 NUM = SIN TENSE = PRES V = VB

VEND
(N3) NUM = PLU NEND
6) oo = ALL
(BINA-SUFFIX
NIL

(ORAORD ACARD)
(IFAORD (= AAORD PLU) (:= N PLU)).

(+ TH IETH ND RD ST))

? threes,
thirds, fourths -S
(AORD) (ACARD)
fourths fourth
fourths four (+TH IE ND RD ST)
(Prefix) (Suffix)
(AMAFFIX)
1) (BINA-SUFFIX EST isharpest
NIL
Al

(:= SUP))



Al -est est

(degree) (Superlative degree)

2) (BINA-SUFFIX TH Tour ten eleven 11th (AORD)
NIL
(& =A =ACARD)
(IF (== T-TYPE 'NUMBER)
(:= AORD SIN)

(= (A '(AORD ADV)) SIN)))

th

3) (BINA-PREFIX $
NIL
(& =A =ACARD "eacard-roman)
(= N (DOLLAR'USD) (ANIL))

(+ M B))

USS- USS-

' (Suffix) (Derivation)

(AMAFFIX)

<AMAFFIX> (BINA-SUF <affix-name-’
<replace-string-list>
<derivation-type>

<related-affix-list>)

64
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BINA-SUF

(BINA-SUF MENT NIL VN1 NIL)
(BINA-SUFFIX
MENT
NIL
=V

(= N SINABST (V NIL) VN N1)

NIL)
development ment
development develop develop
=v development
UL = DEVELOP CAT =N NUM =SIN SEM =ABST DRV = VN NEND = NI

(<CWPM-entry>)

(CW-DICT & PM-DICT)

<CWPM-entry> ::= ( <word-pattern-list>
<node-condition-list>

<CWPM-node-assignment-list>)

(<word-pattern-list>) 4

<word-pattern-list> ::=  <word-string> |
* <UL-word> |
@ <UL- word> |

? <any-symbol>



66

1) <word-string>

at first, as soon as, How do you do

2) *<UL-word>

(For * Example) For Example For Examples
3) (g)<UL-word> ? @
((gCome true)M Come true.Came truett Coming true
4) ? <any-symbol> ?
(IN 7RPOS HONOR) His Honor, Her Honor,

Your Honor My Honor

(<node-condition-list>)

(IN ?NPOS HONOR) = word-pattern-list
((TNPOS (OR = DPOS r;RPOS))) ;; node-condition-list
NPOS DPOS
RPOS in my honor, in Pasit's honor

((AS 7ADVAS POSSIBLE)

((TADV ADV)))

ADV (Adverb) as fast

as possible



(CW-DICT)

1) ((AS 7ADVAS POSSIBLE)
((?ADV ADV))

(C=NODE 7ADV) (:= (UL (?ADV UL)))))

word-pattern-list :: AS ?ADV AS POSSIBLE
node-condition-list :: ?7ADV = ADV

assignment = UL : ADV CAT : A

2) ((IN ?DDEM CASE)

((7DDEM DDEM))

((= AADV (NUM (?DDEM NUM)))))

word-pattern-list :: IN ?DDEM CASE

node-condition-list - 7DDEM = DDEM

assignment = CAT =A A =ADV NUM = NUM

1) ((BY HEART) NIL ((:= AADV )))

word-pattern-list:: BY HEART

assignment:: CAT =A A= ADV

2) (HOW DO YOU DO) NIL ((:- VB PRES SIN PLU)))

A =ADV

7DDEM

67
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word-pattern-list : HOW DO YOU DO

assighment : CAT=V V=VB TENSE = PRES NUM = (SIN
PLU)

didn't, '’em, I'll, Let's, o' clock

1) ((DIDN IVT)
((Iv (& JOINB4 JOINAFT)))

(¢:- (UL 'DO) VB PAST SIN PLU NEG)))

word-pattern-list = (DIDN IV T) c '

N

node-condition-list = ((IV (& JOINB4 JOINAFT)))

1

assignment =

UL=DO CAT =V V-VB TENSE = PAST NUM = (SIN PLU) NEG =T

2) ((IV EM) ((IV (& JOINAFT "JOINB4))) (- (UL THEY) RPERS PLU PERS3 )))

word-pattern-list = (IV EM)

node-condition-list = ((IV (& JOINB4 JOINAFT)))

assignment =

UL = THEY CAT = R R=RPERS NUM = PLU PERSON = PERS3
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3) ((?RPERS IV LL)

((TRPERS (MEM UL '(HE | IT SHE THEY WE YOU))) (IV (& JOINB4 JOINAFT)))

(7TRPERS) (IV LL (:= (UL WILL) V VB (NUM '(SIN PLU)) FUT MODAL)))

word-pattern-list = (7RPERS IV LL)

node-condition-list 2

(1) (TRPERS (MEM UL '(HE | IT SHE THEY WE YOU))) RPERS

UL HE I IT SHE THEY WE YOU

(2) ((IV (& JOINB4 JOINAFT)))

assignment =

UL = (TRPERSWILL) CAT=V V=VB NUM = (SIN PLU)

TENSE = FLIT MODAL =T

4) ((LET IV ) ((IV (& JOINB4 JOINAFT))) ((:- (UL ‘LET-US) RPERS PLU)):

word-pattern-list - (LET IV )

node-condition-list = ((IV (& JOINB4 JOINAFT)))

assighment =

UL = (LET US) CAT - R R = RPERS NUM = PLU



5) (O IV CLOCK) ((IV (& JOINB4 JOINAFT))) ((:- (UL 'CLOCK) N SIN TIME)))

word-pattern-list = (O 'V CLOCK)

node-condition-list = ((IV (& JOINB4 JOINAFT)))

assignment =

N  NUM =SIN SEM = TIME

UL = CLOCK CAT

T) Verb to be is not, is eaten, is running, is being slept, to
be, being read

2) Verbtodo do not, do work

3) Verb to have have drunk, having run, have been eaten,

have been doing

Verb to be

((@BE 7VENING)
2VENING (& (N== UL 'BE) (OR VING VEN)))
(@BE (& VB (N==V 'VING))))
:-NODE 7VENING)
(IF VING (:= PROG) (:= PASSIVE))

(:= (UL (7VENING UL)) VB (NUM (@BE NUM)) (TENSE (@BE TENSE)))



word-pattern-list = (@BE 7VENING) is eaten, is running

node-condition-list 2

1) ((TVENING (& (N== UL 'BE) (OR VING VEN)))
7VENING being been

V = VING VEN

2) (@BE (& VB (N==V VING))))

@BE CAT=V V-VB \Y VING

assignment -
UL = 7VENING CAT =V V = VB NUM = NUM 7VENING
TENSE = TENSE 7VENING

V = VING ASP = PROG

V = VEN PASSIVE =T

boy s pen boys' pens

1) ((TNOUN IV )

((TNOUN (OR =N ADJ RINDEF ACARD AORD VING))

(V (& JOINB4 JOINAFT)))

(C-NODE 7NOUN)

(if (== ounv) Ving) (:= sin (v nil) vingn npos (ul (?noun ul)))

(:= NPOS (UL (TNOUN UL))))))

71



word-pattern-list = (?NOUN [V )

node-condition-list 2

1) (?NOUN (OR =N ADJ RINDEFACARD AORD VING))

7NOUN CAT - N CAT = A CAT =R

CAT - A A= ADJ A = ACARD

CAT =R R = RPOS

CAT =V V = VING

2) (IV (& JOINB4 JOINAFT)))

assignment =

UL = ?NOUN

V = VING CAT =V CAT =N

NPOS =T

NPOS =T

2) ((TNOUN IV)

((TNOUN (& =N PLU)) ("' (& JOINB4 -JOINAFT)))

(C-NODE 7NOUN) (:= NPOS (UL (7NOUN UL)))))

word-pattern-list - (7NOUN V)

node-condition-list 2

1) ((TNOUN (& =N PLU))

CAT =V

A = AORD

NUM

SIN DRV = VINGN



7NOUN CAT =N NUM = PLU

2) ((Y (& JOINB4 JOINAFT)))

assignment =

UL = ?NOUN NPOS =T

Dr, Mr., Mrs.

((TABREV \.)
((TABREV (& (TRUE ABREV) 'CW-LENGTH)) (\. JOINB4))

((=NODE 7ABREV) (= (UL (7ABREV UL)))))

word-pattern-list = (7ABREV Y.)

node-condition-list 2

1) ((TABREV (& (TRUE ABREV) ACW-LENGTH))

' 1 ABREV =T CW-LENGTH

2) (. JOINB4) "1

assignment = UL = 7ABREV

7ABREV

73



(ANV) '

average, back, close, equal, fine

Some of the parking spaces at the back are empty. (Back )
Bill sneaked out the back door so that no one would see him leave. (Back

)

Back to school. (Back )

(NV)

address bear, call, design, end

If we find her address, we will write her. (Address )

A key area to be addressed is the state of the financial sector (Address

(AN)

annual, broad, complex, cold, daily, evil

That vitamin C prevents colds is well known. (Cold )

Neptune is an extremely cold planet, and so is Uranus. (Cold )
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(AV)

absent, busy, clean, direct, empty

An oven that clean itself is very handy. (Clean )
Make sure the nest is wiped clean. (Clean )
I (ANV)
11 (ANV) () (AN)
1.2 (ANV) (NPOS)
N
13 (ANV) () v
| 4 (ANV) (ACARD)
(AN)
15 (ANV) (Adjective Phase, AP)
(AN)
16 (ANV) (R)
Vv
|7 (ANV) (PREP) (AN)
18 (ANV) OF (AN)
19 (ANV) (RREL)
N
110 (ANV) DO Vv
111 (ANV) MODAL
\%
112 (ANV) (Noun Phase, NP)
(SIN) (ANV) (PLU)

(AN)
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114

115
1.16

(NP)

21

2.2

2.3

2.4

2.5

2.6

2.7
2.8

2.9

2.10

2.11

2.12

2.13

76

(ANV) (Noun Phase, NP)
(PLU) (ANV) (SIN)
N
(ANV) (Verb Phase, m 'VCL)
N
(ANV) (VCL) (AN)
(ANV) (NP) (ANV)
%
(NV)
(NV) (D) N
(NV) (NPOS)
N
(NV) () v
(NV) (ACARD)
(NV) 1 (AP) N
(NV) (R)
(NV) (PREP) N
(NV) OF N
(NV) (RREL)
N
(NV) DO %
(NV) (MODAL) v
(NV) (NP) (SIN) (NV)
(PLU) N
(NV) (NP) (PLU) (NV)
(SIN) N



2.13 (NV) 2 1 (VCL) N

2.14 (NV) ? (VCL) ' N

2.15 (NV) (NP) (NV) (NP)

(AN)
31 I (AN) (NP) N
3.2 M (AN) (NP) A
3.3 (AN) ) N
3.4 (AN) (PREP) N
3.5 MM (AN) ' (AP) N
3.6 (AN) (VeL) 2 (linking verb)
A
3.7 (AN) (RREL)
N
3.8 (AN) OF N
4 (AV)
4.1 AV) . () A
4.2 (AV) (NPOS)
A
4.3 (AV) () -V
4.4 (AV) R
Y%
4.5 (AV) (PREP) A
4.6 (AV) TO \
4.7 (AV) DO Y

48 (AV) (MODAL) Vv



age

(AGE (AMB ((N V) (N1 DEFAULT) (V2 NX))))

age

1
2)
3)
4)
(DRS)

5)

(R (D)

A
A
(D)
D)

(PREP)

(PREPCONJ)

6)
(VING)

7)

11

12

-ing

-ed

(DR) (AR)
R

(DR) (AR)

()

(DR)

(R)

()

(R)

(R)

(AR)

DEFAULT

age

(AR)
(AS)
(DR)

()

(CONJ)

(VEN)

78



13

14

15

16

17

21

2.2

2.3

24

25

2.6

27

2.8

29

3.1

3.2

(DR) (AR)

(DR) (AR)

(DR) (AR) R)

(DR) (AR) ()

(DR) (AR)

(AS)

(AS)

(AS) (AS)

(AS)
(AS)
(AS)
(AS)

(AS) (AS)

(AS)

(DRS)
that that (DRS)
that
(R)
that that

()

79

(DRS)



(PREPCONJ)
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4.1 (PREPCONJ) CONJ
42 (PREPCONJ)

PREP

(VING) ing
(VINGA) (VINGN)
51 (VING) () (VING)
5.2 (VING) () (VING) ()
53 (VING) (NPOS)
(VING)
5.4 (VING) (NPOS)
55 (VING) (VING)
5.6 (VING) (VING)
5.7 (VING)
1 (DPOS)

5.8 (VING)
5.9 (VING) (VING)
5.10 (VING) OF
511 (VING) OF
5.12 (VING)
5.13 (VING)
5.14 (VING)



5.15 (VING)

(VB)
(VENA)
6.1 (VEN)
6.2 (VEN)
6.3 (VEN)
6.4 (VEN)
2
6.5 (VEN)
6.6 (VEN)
(NV)

(NV)

6. (VEN)

(Noun Phase

3 (VEN)

(VEN)

(D)

(PREP)

(D)

(D)

NP)

(VENN)

81

(VEN)

(VEN)

verb to be

2

and

or

(VEN)

verb to have



1 (D) (N)
N) my friend's house

12 () (ADJ)
(D-ADJ-N) the best car

13 () (N) (D-N)
car

1.4 (ADJ) (N)
(N)
(ADJ-N-N) famous husband’s death

1.5 1 (ADJ) (N)

many bottles
16 1 (N) (N)  (N-N)

Rajawithi road

1.7 (N)
1.8 R
(Adverb Phase ADVP)
It is too soon to make decision. (too soon )
(Adjective Phase AP)
That movie is good, (good )
(Cardinal Phase CARDP)

| know that you were forty on your last birthday, (forty )
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(N) (D-N-

(N)

my

(ADJ-N)



1 Verbal Clause ( VCL)

2. Relative clause ( RELCL)

Urge people who smoke to abandon the habit.

This is store Where is on main street.

3. Subordinate clause ( SCL)

The ship sailed when the storm had abated.

I intend to inform you that we cannot approve your application.

83

Many people have stopped smoking because they are afraid that it may

be harmful to their health.

4. Participial clause ( PARTCL)
2 1) Infinitive phrase 2)
phrase
Mrs Green is waiting to see you. ( Infinitive phrase)
He abandoned himselfto despair. ( Infinitive phrase)
His boss’s criticism left him feeling rather abashed. (
phrase)
We enjoyed talking with your friend. ( participial phrase)
3
1 The man hits the ball D + N+V (transitive) +
2. The man laughed D + N+ V (intransitive)

3. The man is small D + N+ L-verb +Ad]

participial

participial

+ N
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4. The man is my uncle DHN + L-verb + N

4 £
1 SUB+IV+COMP1
2. SUB+IV+to+INF+COMP2
3. SUB+TV+D0OB+COMP3
4. B+TV+DOB+to+INF+COMP4
SUB
4.4
(element)
(RA B) R A B
1 (recursive) (subtree) (nested
lists) (RORL A (R2B) (R3C ) T1
(forest) (list of subtree)

(RO (RL $1) (R2 A $2) $3)

T2
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TREE T1 RO TREE T2 RO
R1 R1 R2 $3
A R2 31 A $2

B

AN
e\

<TGL-rule> = ( <phase-name>
<rule-name>
<rule-tree-pattern>
<node-condition-list>
<rule-output-tree-schema>

<node-assignment-list> )

(AS-RULE* OF+NV ;phase-name and rule name
($1 OF (laAMB N V) $2) ;rule-tree-pattern
((OF (== UL 'OF)) ;node-condition-list

(AMB (== CAT ‘(N V))) )
($1 OF N $2) ;rule-output-tree-schema

NIL ) ;node-assignment-list
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=AS-RULE (structural analysis)

= OF+NV
= ($1 OF NV) $2)
AOT

= | T~

$1 OF AMB %2

N \%
= (N V) OF?n N
= ($1 OF N $2)
MOl
$1 OF N $2
(= NIL)
(list of subtrees)
ROOT default node (Pivot
node) @ AMB
$1 OF ' $2
(AS-RULE* D-N :phase-name and rule name
($1 @D N (NN $2) $3) ;ruie-tree-pattern
(( (& =D"SF)) ;node-condition-list
(N (& =N ASF))
(NN (& AN ANP)) )
($1 (NP N) (NN $2) $3) ;rule-output-tree-schema
((D (:= DES) ‘node-assignment-list

(NP (=NODE N)
(:= NP (SVL 'NX) -CAT (DEG (D DEG)) (num (N num))))

(N (=GOv))))
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=AS-RULE ' (structural analysis)

= D-N

= ($1 @D N (NN $2) $3)

Ig)T
A e
$1 D N NW  $3

A

$2

= ($1 (NP D N) (NN S2) $3)

/’&/k

31 NP NN $3

A A

D N $2
D = (designation)
NP - N
N = (governor)
8
1 () (N)
2 () (ADJ)
ADJ-N)
3 () (N) (D-N)
4 (ADJ)R' (N)

(N) (D-N-N)

(N (-

( )(ADJ-



5, ' ' (ADJ) (N) (ADJ-N)

6. (N) (N) (N-N)
7. (N)
8 R)
NP
1 (D-N-N) The rose tree has beautiful yellow blossoms
spring.
ROOT
The rose tree has beautiful yellow blossoms springs
D-N-N
ROOT
NP has beautiful yellow blossoms springs

P

The rose tree

2. (D-ADJ-N) | want the best car.
ROOT
I want the best car

D-ADJ-N



ROOT

A

| want NP

the best car

3. (D-N) There is a book on the table.
ROOT
%\
There is a book en the table
D-N
ROOT

a book the table
4, (ADJ-N-N) I've just read good novel book.
ROOT
I have just read good novel book
? ADJ-N-N
ROOT
I have  just read NP
TN

good novel book

39



5.
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(ADJ-N) The book that | lent you has good bibliography

ROOT
%\
The book that I lent had good bibliography
ADJ-N
ROOT
e
The book - that | lent  had NP
a
good bibliography
6. (N-N) This is Manoo house.
ROOT
s A
This is Manoo's house
N-N
ROOT
N
This is NP

Mano!s house

7. (N) This is store where is on main street.



ROOT

%\

This is store  where is on main  street
N
ROOT
This is NE where is on main
stol
8 (R This is store where is on main street.
!~IIL1II
ROOT
This is store  where is on main  street
R
ROOT
NP is store Np is on main  street
Ttlis where
(AS-RULE* ELEVATE-VCL phase-name and rule name
( ligv S2) ;rule-tree-pattern
( (ROOT SENTENCE) ;node-condition-list

(V (& =v (OR =VB VINF) ‘SF)))
($1 (XCL V) $2) ;rule-output-tree-schema
((XCL (:=NODE V) ;node-assignment-list

(:= VCL -CAT (V NIL)))

(V (=GOVVB))))
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= AS-RULE (structural analysis)
= ELEVATE-VCL
= (%1 @v $2)
Pg)T

S\

S1 \Y $2

= ($1 (XCL V) $2)

BflyT

$1 XCL Ss3

\Y
XCL = Y
vV = (governor)
(AS-RULE* NPSUBJ-VCL ;phase-name and rule name

($1 (SEG SSEG) $2 (NP $3) (@VCL $4 GOV $5) $6) ;rule-tree-pattern
( (SEG (OR SEG P)) ;node-condition-list
(NP (& NP ASF (== SVL 'NX)))
(VCL (& VCL ASF ' k-closed))
(GOV GOV) )
($1 (SEG SSEG) S2 (VCL (NP S3) $4 GOV $5) $6) ;rule-output-tree-schema
( (VCL (:= VCL EXP (NUM (INTERX NUM (NP NUM))))) ;node-assignment-list

(NP (:= SUBJ ARGO (NUM (VCL NUM))))))
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=AS-RULE ' (structural analysis)

= NPSUBJ-V3L

- ($1 (SEG $SEG) $2 (NP $3) (@VCL $4 GOV $5) $6)

ROOT
> 1 SEG NP VCL
AT ARS
SEG S3 $4 GOV $5

= ($1 (SEG SSEG) $2 (VOL (NP $3) $4 GOV $5) S6)

ROOT
ST SEG . & N
SEG NP $4 GOV $5
i
$3
VCL = NUM NP
NP = (SUBJECT) ARGO

NUM VCL



(AS-RULE* VCL-NPOBJ1 ;phase-name and rule name
($1 (@VCL $2 GOV $6) (NP $3 N1 $4) $5) ;rule-tree-pattern
((VCL (& K (OR VCL PARTCL RELCL) ALOCK1 APASSIVE ASF Ak-closed))
(GOV GOV) ;node-condition-list
(NP (& NP ' SF (MEM SVL (VCL VL1))))
(N1 (& GOV ARREL)) )
(%1 (VCL $2 GOV $6 (NP $3 N1 $4)) $5) ;rule-output-tree-schema
( (VCL (:= LOCK1 (AVL1 (NP SVL)) (SEM1 (NP SEM))) ;node-assignment-list

(NP (= ARG1 OBJ1))))
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= AS-RULE (structural analysis)

=VCL-NPOBJ1

= ($1 (@VCL $2 GOV $6) (NP $3 N1 $4) $5)

ROOT
A D
$ GOV $6 $3 N1 $4

= ($1 (VCL $2 GOV S6 (NP $3 N1 $4)) $5)

ROOT
% \5
GOV %6

$3 N1 34



VCL = AVL1

NP=

ARG1

(AS-RULE* ELEVATE-APADJ

(S1 15ADJ $2)

( (ROOT SENTENCE)

(ADJ (& -A =ADJ 'SF)))

($1 (AP ADJ) $2)

( (AP (=NODE ADJ) (:= AP -CAT (A NIL)))

(ADJ (:= GOV)) ))

= AS-RULE

SVL NP SEM1 SEM NP

(DIRECT OBJECT)

The man hits the ball

ROOT
O

The man the ball

‘rule-tree-pattern

:node-condition-list

;rule-output-tree-schema

= ELEVATE-APADJ

= ($1 (gADJ $2) ~

;phase-name and rule name

;node-assignment-list
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(structural analysis)



T

A\

$1  ADJ $2
= ($1 (AP ADJ) $2)

$1 AP $3

ADJ

AP =

96

ADJ

ADJ = (governor)

(AS-RULE* ELEVATE-ADVP
($1 1ADV $2)
( (ROOT SENTENCE)
(ADV (& =A -ADV ASF)) )
($1 (ADVP ADV) $2)
( (ADVP (-NODE ADV) ( = ADVP -CAT (A NIL)))

(ADV (= GOV))))

=AS-RULE
= ELEVATE-ADVP
= ($1 (OADV $2)
REDOT

7SN

$1 ADV  $2

phase-name and rule name
Irule-tree-pattern

:node-condition-list

;rule-output-tree-schema

:node-assignment-list

(structural analysis)
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= ($1 (ADVP ADV) $2)

O
$1 ADVP $3

ADV

ADVP =

ADV =

(AS-RULE* ELEVATE-CARDP
($1 ©CARD $2)
( (ROOT SENTENCE)
(CARD (& -A -ACARD "SF)) )
($1 (CARDP CARD) $2)
( (CARDP (:=NODE CARD)
(= CARDP -CAT (A NIL)))

(CARD (:= GOV))))

= AS-RULE
= ELEVATE-CARDP
= (SL igCARD $2)
jo
l
&)
$1 CARD $2

ADV

(governor)

:phase-name and rule name

;rule-tree-pattern

:node-condition-list

;rule-output-tree-schema

‘node-assignment-list

(structural analysis)



= ($1 (CARDP CARD) $2)

"OT

$1 CARDP $3

CARD

CARDP =

CARD = (governor)
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ORD ?

The book is on the table on

the table

(AS-RULE* PREP-NP

($1 @PREP (NP $2) $3)

( (PREP (& =s =PREP SF))
(NP (& NP (=- SVL 'NX)))
($2 WPREP) )

($1 (NP PREP $2) $3)

(NP (:= CIRC))

(PREP (= REG PREP))))

= AS-RULE
1 = PREP-NP

= ($1 @PREP (NP $2) $3)

(Circumstantial)

(structural analysis)



NP =

PREP=

ROOT

-
1 PREP NP

/

$2

= ($1 (NP PREP $2) S3)

ROOT

PREP $2

(Circumstantial)

(introduce)

13 4.3

44
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NO.

10.

12.

13.

4.3 13
SYNTACTIC
FUNCTIONS
SUBJ
0OBJ1
OoBJ2
ATSUBJ
ATOBJ
ATG
DES
CIRC
COMP
COORD
REG
GOV

JUXT

4.4
NO. LOGICAL RELATIONS
1 ARGO
2 ARG1
3 ARG2
4, TRLO
5. TRL1

6. RLID

READING

subject

direct object
indirest object
attribute of subject
attribute of object
attribute of governor
designation
circumstantial
complement of noun
coordination
introduce

governor

juxtaposition

READING
first place argument
second place argument
third place argument
transfer to ARGO
transfer to ARG1

identical relation to parent
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1 ? (Relative clause, RELCL)
that, who, what, where,

why, if, whether, how, when

This is store where is on main street.

(AS-RULE* RELSUBJ-VCL

($1 (RELNP $2 REL $3) (()VCL $4 GOV $5) $6)

( (RELNP (& NP ASF)) (REL (& GOV (OR RREL RINT)))
(VCL (& VCL SF 'k-closed))

(GOV (AGREE (VCL NUM) (RELNP NUM))) )

($1 (VCL (RELNP $2 REL $3) $4 GOV $5) $6)

((VCL (= RELCL (NUM (INTERX NUM (RELNP NUM)))))

(RELNP (:= SUBJ ARGO (NUM (vcL NUM))))))

- AS-RULE (structural analysis)
= RELSUBJ-VCL

= (SL (RELNP $2 REL S3) (@VCL $4 GOV $5) $6)

ROOT
m
$2 REL $3 $4 GOV $5

= RREL RINT

= ($1 (VCL (RELNP $2 REL $3) $4 GOV ) S6)
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ROOT

g

NP $4 GOV $5

$2 REL $3
VCL = 4 " (RELCL) NUM RELNP
RELNP - ? (SUBJECT) ? ARGO
NUM VCL
2 7 (Subordinate clause, SCL) ?
? ? ?

The ship sailed when the storm had abated

(AS-RULE* PVCL-CONJ-PVCL-1
($1 (CL1 $2) $3 @CONJ (CL2 $4) $5)
((CL1 (OR VCL PARTCL))

(CONJ (& CONJ ASF))

(CL2 (OR VCL PARTCL)))

($1 (CL1 $2 (CL2 $3 CONJ $4)) $5)
((CONJ (= REG (R NIL) (D NIL))

(CL2 (:= SCL CIRC))) )

=AS-RULE ? ? ? 2 (structural analysis)
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= PVCL-CONJ-PVCL-1

= ($1 (CL1 $2) $3 @CONJ (CL2 $4) $5)

ROOT

-
$3 CONJ CL2

A b

$2 $4

CL1 $6

= ($1 (CL1 $2 (CL2 $3 CONJ $4)) $5)

ROOT
1 CLA1 5
$2 a‘Z
$3 CONJ %4
CONJ = introduce (REG)

CL2 =

(Circumstantial)

3 (Participial clause, PARTCL)
1" 2 ) Infinitive phrase 2) participial
phrase
Mrs. Green is waiting to see you ( Infinitive phrase)

We enjoyed talking with your friend. ( participial phrase)

1) Infinitive phrase



(AS-RULE TO-VCL ;ruleTOVB
($1 @TO $2 (VCL $3 GOV $4) $5)
((TO (& Asf(—= UL TO)))
($2 ADVP)
(VCL VCL)
(GOV (OR VINF
(TRUE (VCL INF-OK))
(& =VB PRES PLU (-> (== UL 'BE) (S= token "BE")))) )
($1 $2 (VCL $3 GOV $4) $5)
((VCL (:= PARTCL (SVL ‘l) IMPL PRES (NUM ‘(SIN PLU)) -SF))

(GOV (:= (TOKEN (CONCAT (TO TOKEN) "" TOKEN)))) ))

= AS-RULE ' (structural analysis)

=TO-VCL

= ($1 @TO $2 (VCL 3 GOV $4) $5)

ROOT

S
1 TO $2 VCL $5

$3 GOV $4
= TO
= ($1 $2 (VCL $3 GOV $4) $5)

ROOT

m

$3 GOV %4



VCL =
PRES NUM = (SIN PLU)
GOV = To

2) participial phrase

(AS-RULE* VING-PARTCL.
($1 ©aiING $2)
( (ROOT SENTENCE)
(VING (& -~WING SF)) )
($1 (PCLVING) S2)
(POL (-NODEVING)
(:= PARTCL (SVL ING) IMPL -CAT (V NIL)))

(VING (= GOV VVB) )))

= AS-RULE
= VING-PARTCL

= ($1 @VING $2)

105

(PARTCL) SVL = Infinitive TENSE =

(structural analysis)

ROOT
51 VING $2
= -ing
= ($1 (POL VING) $2)
ROOT
31 PCL

VING



106

PCL = (PARTCL) VING
SVL =ING

VING =CAT=V V=VB SF = GOV
(Node Pointers)

(restricted graph)
(Hierarchical structure) 1 (Node Pointer)

PARENT-> FCHILD-> LSIB-> RSIB->

(RO(RL A(R2 B)(R3 C )))

RO [FCHILD->- Ri]

RL [PARENT-' =R
[PARENT-> = R1] / \N FPARENT-> = R1]
{RSIB-> = R2] A [PARENT->=RI] R2 R3 {LSIB-> =R2]
(RSIB-> = R3]
[RSIE

1 o0 - .9 |
[ 8-> = A
(Lo J

[FCHILD->B)

B ©:
[PARENT-> = R2] [PARENT-> = R3] [PARENT->= R3]

[RSIB-> = D] [LSIB->= (]



(MIR)
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Message Intermediate Representation
(nodes) (links) MIR

Predicate arguments

The girl eats a cake

MIR graph
Tree View VCL
NP EAT NP
ARGO->=#<GIRL>

ARG1->=#<CAKE>

THE GIRL CAKE
MIR View
&l
—GRRL/

ARGO->
B

L ARG‘I--_G'A_@

AR 4

ARGO-> Argumente) Link (agent)

ARG1-> Argument! Link (direct object)
Relation Link MIR

ARGO- argument O

ARG1-> argument 1

ARG2-> argument 2

CIRC-> circumstantial

ATG-> attribute of governor

TRLO-> transfer to logical relation 0

TRL1-> transfer to logical relation 1
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COORD-> coordination
POS-> possessive

ISA-> is a

(POST-AS-RULE* VCL-ARGS-left
($1 ((0ARGS $2 ARGS-GOV $3) $4 VCL-GOV $5)
( (ROOT (& (OR VCL SOL RELCL PARTCL)))
(ARGS (or ARGO argl arg2))
(ARGS-GOV GOV)

(VCL-GOV GOV) )

UNCHANGE

((args ((args-gov back->) (node-of vcl-gov))))
(vcl-gov
(if (true (args-gov ref->))
(cond ((== (args rl) "argO)
(= (ARGO-> (append (args-gov ref->) ((args-gov ref->) coord->)))
(((args-gov ref->) <-arg0) (node-of))))
((== (args rl) argl)
(= (ARG1-> (append (args-gov ref->) ((args-gov ref->) coord->)))
(((args-gov ref->) <-arg1) (node-of))))
(T (= (ARG2-> (append (args-gov ref->) ((args-gov ref->) coord->)))
(((args-gov ref->) <-arg2) (node-of)))))
(cond ((== (args rl) "argO)
(= (ARGO-> (append (node-of ARGS-GOV) (args-gov coord->)))
((args-gov <-arg0) (node-of))))
((== (args rl) "arg1)
(= (ARG1-> (append (node-of ARGS-GOV) (args-gov coord->)))
((args-gov <-argl) (node-of))))
(T (:= (ARG2-> (append (node-of ARGS-GOV) (args-gov coord->)))

((args-gov <-arg2) (node-of))))))) ) )
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= POSE-AS-RULE ? 2 2 2
? ] = VCL-ARGS-left

= ($1 (@ARGS $2 ARGS-GOV $3) $4 VCL-GOV $5)
ROOT
ARGS $4 VCL-GOV $5

I

$2 ARGS-GOV  $3

= ? ?
? ARGO ? ARGl ? ARG2
£ 1" $
ARGS = 2" (VCL)  BACK-> NODE < >
VCL = ARGO
? ARGO-> NODE < >
ARGl
? ARG1-> NODE < >
ARG2
? ARG2-> NODE - >
? ? ?
(ARGO->) ? ? Active Voice ?? ? (ARG1->)
? A Passive Voice
? ?? ? (ARG1->) ? ? Active Voice

? (ARGO->) ? ? Passive Voice



(POST-AS-RULE* VCL-ARGS-RIGHT
($1 VCL-GOV $4 ((QARGS $2 ARGS-GOV $3) $5)
((ROOT (& (OR VCL SCL RELCL PARTCL)))
(ARGS (or ARGO argl arg?2 trio trl1))
(ARGS-GOV GOV)
(VCL-GOV GOV))
UNCHANGE
( (ARGS (== ((args-gov back->) (node-of vcl-gov))))
(VCL-GOV
(cond ((== (args rl) 'argO)
(:= (ARGO-> (append (node-of ARGS-GOV) (args-gov coord->)))
((args-gov <-argO) (node-of))))
(== (args rl) 'argl)
(:= (ARG1-> (append (node-of ARGS-GOV) (args-gov coord->)))
((args-gov <-argl) (node-of))))
((== (args rl) 'arg2)
(:= (ARG2-> (append (node-of ARGS-GOV) (args-govcoord->)))
((args-gov -arg2) (node-of))))
((== (args rl) 'trlO)
(:= (TRLO-> (append (node-of ARGS-GOV) (args-gov coord->)))
((args-gov <-trl0) (node-of))))
(T (= (TRL1-> (append (node-of ARGS-GOV) (args-gov coord->)))

((args-gov <-trl1) (node-of)))))) ))

= POSE-AS-RULE
= VCL-ARGS-RIGHT

= ($1 VCL-GOV $4 (CARGS $2 ARGS-GOV $3) $5)
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ROOT

$1 VCL-GOV %4 S $5

$2 ARGS-GOV  §3

ARGO ARG1 ARG2 TRLO TRL1

ARGS = (VCL)  BACK-> NODE <
VCL - ARGO

ARGO-> NODE <

ARG1

! ARG1-> NODE <
ARG2

ARG2-> NODE <
TRLO

TRLO-> NODE < >

TRL1

' ' TRL1-> NODE <

The man hits the ball
Tree VieW/VlCL\
NP HITS NP
ARGO->=#<MAN >

ARG1->=#<BALL>

THE MAN THE BALL
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