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SNOPAR: A GRAMMAR TESTING SYSTEM

T. P. KEHLER
Pepartment of Mathematics

Texas Woman's University
Denton, Texas 76204

A grammar testing program has been deweloped which permits
modeling augmented transition network grammars as a series

of SNOBOL4 functions. SNOPAR is designed for linguistics
teaching and research. Emphasis is placed ou the development
of small to medium grammars in a variety of ldnguages. The
system has heen used so far to develop a grammar of English
for use in a transformational grammar course and to develop

small grammars of a Nigerian and an American Indian language.

Intended applications of SNOPAR areé¢ in fis®d linguistics and

grammar model testing.

The main part of the program is the routine PARSER. When
PARSER is callkd with a lexicon and grammar, input:strings are
parsed according to the model grammar. The PARSER functions
available for grammar development are CAT, PARSE, SETR, GETR,
RESET, TESTR, GETF, GETCL, TO, BACK, FINDWRD, and BUILDS. The
function operations and descriptions of their arguments are
given in Table 1. After a parsing, PARSER returns control to

the user permitting examinatien of stacks and registers at all
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TABLE 1 8>
PARSER FUNGTIONS

CAT looks up the word class of the current first word.in
the.input string. If the word is not in the lexicon
an add routine is called which permits additions. 1If
CAT succeeds by matching the current word class with
its argument, the word is removed fram the input string
and pushed onto a stack (SAVEW). If it fails an
alternate class is tested, provided that the alternate

flag is on. Fail return leaves the surface string
unaltered.

PARSE calls the function given by its argument and if
successful pushes the structure returned by the function

onto a stack (SAVEQ) and assigns the structure to the Q
regiscter.

SETR sets the values of registers. It has three arguments
level, register name, and value. Each call of SETR
causes the register name specified to be placed on
a list for the specified level. SETK enkries are

treated as stacks, providing automatic saves for
recursive calls.

GETR returns the contents of the register name specified

by its argument, and pops it off the stack saving
the last value.

TESTR looks at the value of the register name specified
by its argument without popping it off the stack.

RESET changes the vaiue of a register without changing
stack levels.

GETF Iooks up the feature value for a feature specified
by its argument of the current value of the word
register. Any word can be specifjied by giving a second
argument. If GETF fails for the word it looks at the
root form of the word for certain features

GETCL looks up the word class of the word specified by its
argument .
TO has as its argument, the new state label. It pushes the

label onto a stack (PATH), outputs the state, outputs
the contents of the Qregister, and transfers control to
the new state.

BACK backs to the state specified by dits argument.

FINDWRD tests for the word specified by its argument.

BUILDS builds a structure from the register name list.
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levels. 1In the examination stage, traces may be turned on.
lexical entries may be examined or minor changes to the grammar
may be made. Functions available for.the examinationh of
stacks, registers and lexicon are POP, OUT, GETR, LOOKLEX," and
TRACE. A function GETENG is also available for dictionary
lookup in other languages. PARSER require$ approximately 150
lines of SNOBGL code and is currently operatimg on a DEC 10.
A batch version has been tested on an IBM 360

In order to use PARSER, a grammar and lekicon must be
developed as disc files. Since the grammar ks developed as a
separate file different compeonents of the grammar can be tegted
and put together in a variety of contigurations. 1If a lexicon
is not developed as a disc file prior to a parse, it may be
entered from the terminal A simple grammar which produces
surface structure trees is shown in Example 1 along with a
sample parsing. A portion of the léxicon is shown at the
bottom of the page. Example 2 shows the use of the GETF func-

tion to handle agreement between plural adjectives and a plural,

marker in Angas, a Nigerian language. Example 3 shows a gram-

mar which hgndles scntence embedding in English. Some sample
. 5 o ’ h hj ’

parsings arce shown. The model used for the Example 3 grammar

jo basically the one developed in English Transformat jonal
Grammar by .Jacobs and Rogenbautn, A basic case grammar for
English as well ag o semant ic oriented gprammar for Choctaw (an

American Indian language) are in development .
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The complete SNOPAR system has in addition to PARSER a
roubine for generating grammars from a.state transition graph
and a register action table. This routine called NEW guides
the user through a state transition graph and register actions
to produce a grammar compatible with PARSER. Theé SNOPAR NEW
routine is stild in development. The current routine allows
development. of small grammars. The new developments will pro
vide diagnostics of grammar errors. SNOPAR &dlso has a line
editor (FIXUP) and disc I/0 commands. The complete system
dllows repetitive testing of model grammars, permits editing;

and has trace capabilities fgr grammar debugging.
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Example 1
PARSE(NP()) 1S(TO(.SNP)?)
CAT( "AUX ") $S(TO(.QUES)))F(FRETURN)

SETR(.S, "TYPE ", "DCL ")

SETR(.5, "SUBJ ",Q)

PARSE(VP()) :S(TO(:POFS))F(FRETURN)
SETR(.S, "TYPE , "QUFST{ON ")

SETR(.S, “AUX",Q)
SETR(.S, "TENSE " ,GETF( "INS"))
PARSE(NP()) $S(TO(.QNP))F(FRETURN)
SETR(.S, "SUBJ",Q) s (TO(.TRYVP))
SETR(.S, "PRED",Q)

$§ = BUILDS(S) $ {TRETURN)

CAT( "DET ") -3S(TO(.DET))

CAT( “PRO ") 1S(TO(.PRO))

CAT( "NPR ") 1S(TO(.NPR))F(FRETURNY)
SETR(.NP, "PROP",Q) $(TO(.POPNP))
SETR(.HP, "PRO",Q) 1 (-TO(.POPNP))
SETR(.NP, "DET ,Q)

CAT( "ADBJ ") ~ tF(TO(.TRY¥YN-))
SETR¢.NP, "ADJ ",0) s(TO(.ADJ))
CAT( 'N") $F(FRETURN)

SETR(.NP, "N°,Q)

PARSE(PP(]}) 1F(TO(.POPNP))
SETR(.NP, "PP",Q) 1 (TO(.TRYPP))
NP = BUILDS(NP) s$(RETURN)

CAT( "PREP ") tF(FRETURN)

SETR{.PP, "PREP " ,Q)

PARSE(NP()) s:F(FRETURN)

SETR( -PP, "PREPNP " ,Q)
PP = BUILDS(PP) s(RETURN)

CAT( V") sF(FRETURN)
SETR(.VP, 'V™,Q)

PARSE(NP()) $S(TO(,VNP))
PARSE(PP()) tF(TO(.POPVP))

SETR(.VP, "PP",Q
SETR(.VP, "NP",Q

, g $(TO(.TRIVPP))
VP = BUILDS(VP) {RETURN)

1(TO(.POPVP))

TY LEXENG.1

DID= (AUX)(TNS PAST).
CAN= (AUX)(TNS PRES).
COULD= (FORMI'CAN).
WILL= (AUX)(THS FUT) .«
THE=z (DET).

A= (DET).

AN= (DET).

THAT= (CLLND).

BOY= (N)(NBP SLNG).
BOYS= (N)(NBRK PL).
GIRL= (N)(MBR LING).
GIL[RLS= (FORM GLRL){NBR PL).
MAN= (N)(NBR SLiHG).
MEN= (N)(NBR PL).
WOMAN= (H)(NBR S1NG).
WOMEN= (N)(NBR PL).
TABLE= (N)(NBR SING).
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7fD YOU WALX TO THE VILLAGE
DID YOU WALK TO THE VILLAGE
STATE QUES

COMPLEMENT STRING: YOU WALK TO THE VILLAGE 89
BULLD STRYCTURE DID
STATE PFO

COMPLEMENT STRING: WALK TO THE VILLAGE
BUILD STRUCTUFRE YOQU

STATE POPNP

COMPLEMENT STRING: WALK TO THE VILLAGE
BUILD STRUCTURE YOU

STATE QNP
COMPLEMENT STRI
BULLD STRUCTURE
STATE TRYVP
COMPLEMENT. STRING: WALK TO THE VILLAGE

BUILD STRUCTURE (NP(PRO YOU))

STATE DET

COMPLEMENT. STRINGs VILLAGE

BUILD STRUCTURE THE

STATE TRYN

COMPLEMENT STRiNG: VILLAGE

BUILLD STRUCTURE

STATE POPNP

COMPLEMEZINT STRING:

BUILD STRUCTURE VILLAGE

STATE TRYVPP

COMPLEMENT 3TRING:

BUILD STRUCTURE (PP(PREP TO)(PREPNP (NP(DET THE)(N VILLAGE)})))
STATE POPVP

COMPLEMENT STRING:

BUILD STRUCTURE (PP(PREP TO)(PREPNP (NP(DET THE)(N VILLAGE))})))
STATE POPS

COMPLEMENT S3TRING:

BULLD STRUCTURE:

(vP(V WALK)(PP (PP(PREP TO)(PREPNP (NP(DET THE)(N VILLAGE))))))

STATE S

COMPLEMENT STRING3

BULILD STRUCTURE:

(S(TYPE QUESTION){AUX DID)(TENSE PAST)(SUBJ (NP(PRO YOU)))

gPRED (VP(V WALK)} (PP (PP(PREP TO)(PREPNP (NP(DET THE)(N VILLAGE))})))))

WALKX TO THE VILLAGE

NG
(NE(PRO YOU))

DO YOU WANT TO EXAMINE THE REG[STERS ?
YES
]

oT OUTPUT = POP(PATH) 1S(OT)F(EXAS\S\MIN)
ERP\P\OF

PCPS
POPVP
TRYVPP
POPNP
TRYN
RET
TRYVP
QNP
POPNP
PRO
QUES

DO YOU WANT TO EXAMINE THE REGICTERS ?
‘e
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ANGAS NOUN PHRASE

NP CAT( "NOUN ") :S(TO(.POS))F(FRETURN)
POS SETR(.NP, "NOUN",Q)
CAT( "POSPRO ") :F(TO(.KI))
SETR(.NP, "POSPRO ", Q) :(TO(.ADJ))
KI CAT( "KI") :F(TO(.ADJ))
SETR(.NP, "POSS",Q)
CAT( NPR") :F(FRETURN)
SETR(.NP, "NPR",Q)
ADJ CAT( "ADJ ") :F(TO(.KOM))
SETR(.NP, "ADJ",Q) +(TO(.DET))
KOM FINDWRD( "KOMEYE ") sF(TO(C:DET))
SETR{.NP, "REL ", Q) : (TO(.ADJ))
DET CAT( DET") tF(TO(.PL))
SETR(.NP, "DET ", Q) .
PL CAT( PL") :S(TO(.PLTY)
IDEMT(GETF( "PL",GETR( "ADJ ")), “PL ") :S{FRETURN)F(TO(.NUM))
PLT SETR(.NP, "PL",Q)
IDENT(GETF("PL" ,GETR( "ADJ ")), "=-PL") :S(FRETURN)
NUM CAT( "NUM") :F(TO( POPNP))

SETR(.NP, "NUM™,Q)

IDENT(WORD, "BAP ") :S(TO(.TMWA))F(TO(.POPNP))

TMWA IDENT(GETR('PL"), "MWA") :F(FRETURN)

POPNP NP = BUILDES(NP) :(RETURN)

EOG

END
ANGAS LEXICON

L L<'AS™> = "(NOUN)(ENG DOG)’

L< MAT > = “({5UN)(ENG WOMAN)’
L< FANA™> = “(POSPRO)(EN%G, MY)
L<'RIIT > = “(ADJ)(PL -PL)(ENG GOOD)~ )
L<'RIIT-RILT > = “(ADJ)(PL PL)(ENG GOOD)

L<"BIJIM ‘ADJ) (PL -~PL)(ENG RIS "
LC NAN-NAN > = “(ADJ)(PL PL)CENG BIGY
LC GAK > » “(NUM)(ENG ONE)~
L< "BAP "> = T(NUM)CENT TWO)®

vWv H

LS 'NYII > = “(DET)(RKNG THIS)S
L DA > = “(DET)(EMNG TH@)'
LC'CE "> = “(DET)(ENS A)

LC " MWA > = “(PLYCLN®Y PLUR)S

L<“BULUS  » = “(NPH) (KNG MAME)

LS KI "> = "(KL)Y(ENG POOSSLOLVE)
LED &R



STATE POPNP
COMPLEMENT STRING:
BUILD STRUCTURE MWA
STATE NP
COMPLEMENT STRING:
BUILD STRUCTURE (NP(NOUN AS)(POSPRO FANA)(ADJ WAN-NAN)(DET CE)(PL MWA)
)

ENGLISH: D03 MY BIG A PLUR

DO YOU WANT TO EXAMINE THE REGISTERS 7
NO

INPUT STRUCTURE TO BE PARSED

AS FANA BIJIM CE MwaA

AS FANA BIJIM CE MWA

STATE POS

COMPLEMENT STRING: FANA BIJIM CE MWaA
BUILD STRUCTURE AS

STATE ADJ

COMPLEMENT STRING: BIJIM CE MWA,

BUILD STRUCTURE FANA

STATE DET

COMPLEMENT STRING: CE MWA

BUILD STRUCTURE BIJIM

STATE PLT

COMPLEMENT STRING:

BUILD STRUCTURE MWA

STATE NP

COMPLEMENT STRING: DID NOT PARSE

BUILD STRUCTURE MWA

DO YOU WANT TO EXAMINE THE REGISTERS ?
NO

INPUT. STRUCTURE TO BE RARSED

AS MWA

AS MWA

STATE POS

COMPLEMENT STRING: MWA

BUILD STRUCTURE &S

STATE KI

COMPLEMENT STRING: MWA

BUILD STRUCTURE

STATE ADJ

COMPLEMENT STRING: MAA

BUILD STRUCTURE

STATE KOM

COMPLEMENT STRING: MIA

BUILD STRUCTURE

STATE DET

COMPLEMENT STRING: MWA

BUILD STRUCTURE

STATE PL

COMPLEMENT STRING: MWA

BUILD STRUCTURE

STATE PLT

COMPLEMENT STRING:

BUILD STRUCTU®RE MWA

STATE POPNP

COMPLEMENT STRING:

BUILD STRUCTUKE MWA

STATE NP

COMPLEMENT STRING:

BULILD STRUCTUFRE (NP(NOUN AS)(PL MWA))
ENGLISH: DOG PLUR

DO YOU WANT TO EXAMINE THE REGISTERS 2
NO
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Example 3
FUNCTION DEFINITIONS

92

tF(TO(,NPP))

GRAM DEFINEC®SCIN?)
CEFINF(?ES{()’)
CEFINECPNP(IM,NT)
CEFINECPP()?)
CEFINECTVP(IN')
DEFINEC®10()*)

. S PAFRSER
PARSE(S())

OUT(’5’,8TR,Q) $(NXT,COM)
S BARSE(NB()) tS(TOC,SNP)
CAT(,AUX) 1S(TI0(,Q))
FARSE(VE()) $1S(TO(,IMP))F(FRETURN)
SNP SETR(,S,°5UBJ?,Q)
SETR{ ,8S+'TYPE?, *DCL"*)
FARSE(VE()) $SITOX ,POPS))
CAT(,AUX) tS(TO(,AX))F(FRETURN)

IMP SETR( .S, *TYPE*,71NMP")

SETR(,S,*SURJ?, " (PRO YOU)*) 1 (TO(,POPS))

) SETFR(,S,"AUX’,Q)

SETR(,S¢?TNSF,GETF(*TNS?))
SETR(,Sy"TYPE?,*G")
FARSE(NP()) $1S(TO(,QNP))F(FRETORN)

AX SETR(,S,*AUX?,Q)

SETR(,Ss"TNS*?,GETF(*INS*))
FINDWRD("HAVE") SFIR(,S»"HA®, HAVE®)
FARSE(VP()) t1S(T0(,POPS))F(FRETURN)

QNP SETR(,S,°SUBJ",Q)

FIND®WRD(®HAVE*) SETR( Sy"HA","HAVE®)
PARSE(VE()) 1S(TOC,POPS))F(FRETURN)

POPS SETR(,S,?PRED?,Q)

B = BUILDS(?/S/TYPE/SUBJ/PRED/?) § (RETURN)
¥ NP PAREER

NP CAT(*DET®) }S(TO(,DET))
CAT(*PRO’) 1S(TO(,PRO))

CAT(?’NPR?) 1S(TO(,NPR))
FARSE(ES()) $S(TO( NPES))
1(TI0O(,PLNP})
DET SETR(,NE, *DET?,Q)
ADJ CAT(’ADJ®) §F(TO(,N))
SETR( GNP, ADJ" M,Q)
BUMNP(?M?) t (TO(,ADJ))

N CAT(PHF) {FCERETURN)
SETR(,NF,*N*,Q) 1 (TO( NPP))

FOSPRO SETR(,NE,*PRO?,Q) 1 (TO( ,ADJ))

NPR SETR(,NE, "NPR®, Q) _
IS(GEIF (*CASE®), *F0S5*) CHGNAM(’NP’, *NPR?, POSHPR?)
PARSE(FS()) tF(TC(,ADJ))

SFTR{ NP, "POSS5°,G)
NE = BUILDS(?/NP/LPR/POSS/®) 8 CRETURN)

POPDE FARSE(FS()) $S(TO(NPES))

ME s BUILDS(NP) 3 (RETURN)

NPF EARSE(PP()) IF(TO(,POPNP))
SETR(,KFP, *NPP* N,Q)

BEUMBE(ORT) t(TO((NPP))

PRO GFTF(°CASE®) *PPOS? 1S(TO(,POSPRO))
EFTR( NP, *PRO®,Q) $(INC,POPNE))

PLNP CAT(*ADJ") bF(TO(NPL))

SETR(GHNE,PADJI? ,Q)
1 (TOC,PLNP))
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NPL CAT(’N’) ISC(GETF(PNBR?)»*PL"’) YF(FRETURN)
SETRC,NF,°N?,Q) 1 (TO(,POCPKNF))

NPES SETR(,NF,*COMP?,C)
N = BUILDS(NP) $(RETUEN)

* PP PARSER

PP CAT(’PREPE) {S(TC(,PREP))IF(FRETURN)

FREP FE<’PREP’>» = Q

PP = *(FREP * R§’PREP’> NP()
*}* (S(RETURNIF(FRETURN)

M VP PARSER
VP CAT(’V"*) tF(TC(,AUXBE)}
SETR(,VE,*TNS*yGETF(*TNS"))
HASNAM(?S*,?AUX") GETR("TINS?)
TS(CGETF(*VIYR*),*TRANS')
. $S{TO(,TRANS))F(TIC(,ITRAN))
TRANS SETR(,VF,"VTI’,Q) 1 (TO(,VNP))
FTRAMN SETR(,VP,*V?,Q) t(ID(,NTPP))
TADJ CAT(?ADJ?) tS(I0(,VADJ))
FARSE(NP()) tS(TO(NTNP))
NTPP FARSE(PP()) tF(TQ(,POPVP))
SETR(,VP,"VPP* N,G)
BUMP(IN’) 1 (TO( ,NTPP))
VADJ SETR(,VE,"ADJ’, Q)
FARSE(ES()) 1S(T0(,VADJES))
VP = BUILDS(VP)
VDJPF PARSE(FE()) tF(RETURN)
VE = VP Q 1¢(T0(,VDJIPP))
VADJES SETR(,VP,*ADJES’,G) 1(TO(,POPVP))
NTNP SETR(,VF,*NTNP*,Q) 1(TO(,POPVP))
VNP FARSE(IC()) 1S(TO(,I01))
FARSE(NE()) $F(FRETURN)
SETR(,VE,*0BJ’,Q)
FARSE(CIC()) 1S(TOC,IOL))F(TO( ,POPYP))
101 SETR(,VP,"10",Q)
FARSE(NFE()) tS(TOC,VIOCNP))F(FRETURN)
VIONE SETR(,VP,"0BJ’,Q) $ (TOC,POPVP))
10L SETR(,VE,710*,Q) t (TO( ,POPVP))
AUXBE CAT(*V* )y ’RALT’) 3S(TO(,BE))
IS(TESTF(*TYPE?’),’G?) IS(TESTR(PAUX*),*BE") tF(TO(,TRYES))
SETR(,VF, *V*,GETR(*AUX’)) t(TO(,PAS))
TRYES ISCTESTR(*IF*)) PARSE(ES()) tF(FRETURNY
KNP = @ $(RETURN)
RE SETR(,VE,*V*,Q)
SETR(,VP,*TNS*,GETF(LTINS*))
PAS CAT(*V*) tF(TO(,TADJ))
WORD *ING® 1SCTOC,ING))
ISCGETF(’VTYP?),*TRAKNS"*) tFCFRETURN)
GETF(’TNS’) *PPRT’ tSCTRPAS)F(FRETURN)
ING VEN=
SETR(,VE,’AUX"*,"BE")
SFTRC,VE, *TNS’,"PPRG*)
SETR(,VE,*V’,Q)
FARSE(NP()) 1SCTOC,PRNP))
VE = RUILDS(VP)
PRPP EARSE(PE()) tF(RETURN)
VP = VP O 1({TO(,PRPP))
ERNP SETR(,VP, *PRNP*,(C) 1(T0(,POPVP))
TRPAS VP =

SETR( FePAUX?,?’RE")
DIFF@MTIESTR("TYFE®),*C"*) SETR(,VP, "TNS?, "PPRT"*)
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CHGSBJ

VPES
TRPP
FIO

PNPTST
PNP

FIOL
POPVF

10
I0TO
ADD, 10
I0FOF
IONP

ES

TIES

THV

POFPES
END

GETR(*V.?) 94
SETR(,VP,*V”,Q)
FARSEC(CIC())-.

ISC(TO(,PIO))
FINDWRD(*BY")

$1SLTOC,PNPTST))
FINDWRD(’FROM?) 1SCTO(L,PNPTSTY)
PARSE(CES()) §S(TQ(,VPES))IF(TO(,CHGSBJ))
SETR(WVP,?OBJ’,RC*SURJI">)
IS(IESTR(*TYPE®), *DCL*) RESET(’TYPE?,’TRPAS®)
ISCTESTR("TYPE®?),’G*) RESET(*TYPE’, "QPAS’)
RESET(’SUBJ?,*SOMEONE") $ (TO(,POPVYP))
SETRC ,VE, YOBJES*,Q)

VF = RUILDS(VP)
PARSE(PP()) $ F(RETURN)
VP = VF Q t (TO(,TRPP)}J

SETR(,VP,*10°,Q)

FINDWRD(’BY"*) 1S(TO(,PNPTST))

FINDWRD(*FROM®) 1S(T0C,PNPTST))F(FRETURN)
FARSE(NF()) $S(TOC,PNP))F(FRETURN)
SETR(,VE,*0OBJ*,GETR("SUB.J*))

RESET(’SURJ?,Q) )

IS(TESTR(*TYPE*), °DCL?) RESET(*TYPE’, *TRPA. ")
IS(TESTR(“TYPEY),*Q®) RESET(*TYPE’, *QPAS’)
IS(R<S*IQ">) tF(TO(,POPVP))

PARSE(IQ()) 1S(TO(,PIOL))F(TQ(,POPVP))
SETR(,VF,*10°,Q) :SITO(,POPVP))

VP = BUILDS(VP) $ (RETURN)

INDIRECT OBJECT
FINDWRD(®TO®)
FINCWRD(*FOR?)
SETR(,IC,"PREP?,*T0")
FARSE(NF()) :S(TO(,IONP))
STR = ?70 * STR $(FRETURN)

SETR(,1C, PREP*,Q)

FARSE(NF()) 1S(TO(,IONP))

1SC(TI0(,I0TO))
3S(TO(,I0FCR))F(FREZTURN)

SITR = *FOR * STR } (FRETURN)
SETR(,L,IC,*I0ONP?,G)
I0 = BUILDS(IO) 1 (RETURN)

CAT(’CLIND?®) }S{TO(,TES))
FINCWRD(°TO?) tSUTO(,THV))
FINDWRD(?HAVING?) I1S(TIOC,ESVP))
ISCGETF{*TNS?), °PPRG"*) tF(FRETURN)
FPARSFE(VP()) 1F (FRETURN)

ES = ¢ 3(RETURN
SETR({ ESy "CL,IND
PARSF(S())
SETR(,ES, *INF?,
FINDWEDCPHAVF®) 3SC(TO(,ESVE))

PARSE ' 1) tF(ADD,TO)

SETF( ES,"ESVP",C)

ES = BUILDS(*/S/TYPE/SUBJ/ESVP/?)
SETE(,ES,*"AUX?, "HAVE®?)

FARSE(VE()) tF(FRETURN)
SETR(LES,"ESVP?,Q)

ES = BUILDS(®/S5/TYPE/SUBJ/AUXL/ESVP/ ")
ES = ¢ 3R(RETURN)

e Q)
$S(TO(,POPES))F(FRETURN)
T0°%)

8 (RETURNY

t (RETURN)
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ELILD CTRLCTURES
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ITNFUT STRUCTURE TO EBE FARSED B

JUHI™S BTLTEVING THAT MARY I8 GOING TO THE VILLAGE IS MYSTCRIOUS
JOHN®S BPLIEUING THAT MARY IS GOING TO THE VILLAGE IS MYSTERIOUS
5TATE S

COLPLERENT STRIMNG: MYSTER10US

EULlLE OTHUCTURES

(SLTYPND MCLY (SUBJ (HF(NDR JOHN"S) (FOSS (VFP(THS FRUS)Y (YT DELICVE)
(OBJ (NM(COME (Bei v DCl ) (SUR S, CRITINFR MARY ) D) (PREDN (UF(AUX RE)
CINS PERGY IV GO Y(PRED MOONEIDED THEY N VILLAGLIIIIIIIIID
(FRED (VF(V EEX(TNS I'RES) (AUJ MYSTERIOUS)Y ) ))

D0 YOU WANT 10 LXAMINE THE REGISTERS 7P

NO

IMFUT STRUCTURLEC TO EC PARSED

THAT HE,BROKE HEG NISH IS SERIOUS

TIAT HE DKOKD MHER UISH 16 SERIQUS

STATE S

COMPLEMINT STRING: SERIOUS

FUTLD STRUCTURE?S

(SCTYME DCL)Y (SURY: (NF(COMP (S(TYFE DOCL)Y (SURJ (NF(FRO HE)))
(FRED (VFP'C(TNS TASTIIVT DREAKNY COLJ (NFC(PRO BERY (N, DISHII»))IDY
CPRED (VP(V REL(TNS FRES)Y «A0J SERLDUS)Y YY)

[0 YOU WANT TO EXAMINE THE REGISTERS 7

NO-

IilFUT STRUCTURE TO EBRF FARSED

THE EOQY BFEARINGS THE RLATS IS MULLIGAN

THE EQY BRECAILLING THE GLASS 1S5 MULLIGAN

STATE §

COMPLEMINT STRING!: MULLIGAN

RUILD STRUCTURE?

(SCTIYIPD DCLY (SURJ (NFLDET THE)Y (N BOY)CEME (VF(TNS PFRGY (VT BREAK)
(DEJ (HR(DCT 1HE? N SLLABS) ) 1)1 ) (FRED (VF(V EE)(TNS FRES)
(MTNI (MECHNPR MULLIGARY )Y

[0 YOU WAMT TO EXAMINE 1HC REGISTERS 7

NO

TMPUT STRUCTURE TO RE FARSED

JOHN"S REING THIN IS NICE

JOHN®S LIFING THIN IS NICE

STATE S

COMPLEMIZNT STRIMG: NICE

EULLD STRUCTURE?

(S(TYFE DCLY(SUDJ (HF(HFR JOHUN"S)IA(IMOSS (VF(V.EBE)(TNS FFRG)
(ADY THINY ) Y)Y ¥ (PRED (VP (Y DEY (TNS PRESY(ADJ MICE)»))

10 YOU WANT TO EXAMINE THE REGISTERS 7

NO

TWFUT CTRUCTLRE TO EE FARSCOH

TD)BE A MAn WAS HIS DREAM

TOU L & MAaN WAD H1S DREAM

STATE G °

COMI ITHIENT STRINGS DREAM

DUITLTE BFRUCTURS ¢

CHCTYRZ DCL)Y (SURS CNI'CCOMEET (SCTYIE Y (QURJD Y CESVUR (VIT(Y RBL)
CTRIG AL Gy CNTRI (RIPCTIET Ay (N MAMY YD) 2 )y ('Lt (VI(V RE)

CTHS BPASTY Y ))

HO YOI WANT TB CXAMING THIZ REGISTERS 7

NL)

IHFUY STRUCTURE TO BE PARSED

LIRLANING DISHES 16 RLOCKLILSS

BICEALTNG DTOHLS 14 KIFCKLLESS

STHTE &

COMULLA T RTRINGY RECKLESS

BUTE I GTIRLIC T2 S

COOTYIE OCLY COUBY (NI'CCOM™ (VIT(TNS FPRGEY(UT RBIEAR)Y (OB (NFP(N DISHES)Y) ) -
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THE EDOY RUNNIJNJINHEG TO THE HOUSE IS JOHN

THE BOY RUNMNING TO THE HOUSE IS JOHN

STATE §

COMPLEMENT STRINGS: JOHN

BUILD STRUCTURE?

(S{TYFE DCLY (SUDJ (ME(DET THE) (N ROY) (EME (VF{V RUN)Y{TNS FFRG)
(VPR - (FREF TQUNIM(DET THE) (N HOUSE) )32 )(FREDR (VF(V BE)
(TNS FRESI(NTHNF (P ONER JOHMNY )Y M)

00 YOU WANT TO EXAMINE THE REGISTERS 7

NO

INPUT STRUCTURE TO BE FARSED

CREARING DISHLCS IS RECKLESS

EREANING D1SHES IS RECKLESS

STATE S

COMFPLEMIZNT STRING: RECKLESS

RUILD STRUCTURE!

(S(TYFE DCLJY(SULRJ (NF(COMF (VF(TNS FFPRG) (VT BREAKR) (OEBJ (NF(N DISHES)))
)

(FRED (YF(Y EEX(TNS FRES)(AIJ RECKLESS)>)>))

[0 YOU WANT TO EXAMINE THE REGISTERS ¥

NO

INFUT STRUCTURE TO EBE FARSED

I WAS THINKING THAT YOU BAB\WERE CONSERVATIVE

I WAS THINKING THAT YOU WERE COMNSERVATIVE

STATE S

COMFLEMENT STRING! CONSERVATIVE

BUFLT STRUCTURE?

(S(TYFE DCL)Y (SBUEJ (NF(FRO I)))(FRED (UF(AUX EE) (TNS PFRG)
(V THINEX(RRNF (NF(COMF (S(TYFE OCLJ(SUEBJ (NF(PRO YOU)))
(FRED (VIP(Y BE)(THS FAST)Y (ANJ CONSERUVATIVEI X))

00 YOU WANT TO EXAMINE THE REGISTERS T

NO

INFUT STRUCTURE TO RE FARSED

JOIIN WAS RELITVED TO RE DELAYET

JOlitY WS BELIEVEW TO EE DELAYED

S14TE S

COMPLEMENT STRING: DELAYED

RUILD STRUCTURE!

(S(TYPE TRFAS) (SUERJ SOMEONE) (FRED - (NP (AUX: BEY (TNS FRES) (V -RELIEVE)
(OBJES (SITYFE TRFAS) (SURJ SOMEOME) (ESYE (UR(AUX BIE) (THNS FFRT)
(V DELAY) (OBEJ (NF (NFR JOHRNIZ2I 1Y)

N0 YOU WANT TO EXAMINE THE REGISTERS 7

NO

INFUT STRUCTURIC TO BE FARSED

THAT HE BROVE HER OISH WAS SERIOUS

THAT HE GROKIE HER LISH WAS SERIQUS

STATE S

COMIPLEMENT STRING! GERIOUS

BUILD STRUCTURE:?

(SCTYE DLL) (SULY (NF(COMP (S(TYFE DGk (BURJS (NFI{0 HE) §)
(FRETI (VPfARE TMASTY (UT BREARY (O (P CPRO HERY (N LISHY I X))
(FRED (UF (Y BEI(TNS FAST) (AN SERIOUS) I )

IO YOU WANT TOLEXAMINE THE REGISTERS 7

YES -
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