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in  this lecture a pusidoun  store  geosrator  af deep,
vlying  struactures (abbrev. UY) of sentences iz de-
This generator (3 pushdown store generative gran-
nar) doeveloped inside the funciional generative desevip-
tion {FEM of language in Prague is the first part Svos
the  viespoine af the generation of a sentence) of  the
whole strativicational FGB:  the output of the generaior
(& gunerated U8) is tranddeced to the lower levels of
FGl in the direction from function Yo fora  (fruw
neapning, generally, to its representation) in arder to
achieve the final phonetic (graphesic) representation of
the sentence. Dur framevork comprises the throee  hasic
disensions nf the semantics of the senitsnce: a) valeacy
frames (theta-roles, types of the dependency relation),
B} coordination asd apposition, and ©) topic-focus arti-
cnlation, The generative gramsmar reflects the interplay
of  the mentioned digensions endeavouring to  simulate
aore  closely the process of the formulation of the
sentence by a4 real speaker.

. In this lecture we present a new generative provedure
yenerating  underlying structures of  sentewces, 1.,
semantic representations of meanings, within the frame-
work of FED ot language developed by the Prague research
grouy Syall et al. 1969/, VYhis stratificational des-
cription divides the relation between the weaning and
Pts  phunetical  (graphesic) expression into 85 levels:
tectogranmatica (level of US's, abbrev. TR), surface
syntan (81, aorphesics {(AR)  phonemics and phopetice
{yrapheaics). Each of the levels is interpreted as a set
of vepresentations each of which fully describes a  sen-
tence on the pertaining level. The genwsrative component
(66)  produces the TR representation of a sentence first
wiich is further transduced to Sk, then from SR to MR
antd 50 on until the phonetical  Jjgrvapheaic) represen-
tation of the sentence is achieved,
Bur 66 ig & pushdown store genevator 6 /8gall 1988/
yenerating  "complex dependency structures®  /Pldtek et
al, 1984/, i.e. linearized labelled graphs incorporating
the following senantic dimensionsy dependency relation
(IR}, coordination and apposition constructions (CA) and
topic-focus articulation (TFA). FEach semantic word form
(senantesr, node) of a generated US depends (except for
the wain verb) by a semantic DR (as a cosplementation,
modification, expansion) either on a single node or on a
giroup  of coordinated nedes. The dependent node is an-
closed in < and  >n where integer p encodes the type
of DRy e.g. Actor, Objective, Time, Place (see Table 1),
and < stands  between the governor and its dependent
node which, in the corresponding graph, would be connec-
ted by an  edge labelied n . The relation of CR is
denoted hy:
L5, 3 8, 5 -+« 8, Jo  where g
encodes  a CA type (e.g. and , oc).
graph looks like: e i g e e b 8 e e
LT, .

fs to YFA, each node is considered either as contextual-
1y bound (UB) or non-bound (NB), the £3 (NB) node is
marked by  tho supersceipt © (). Ip the graph the CB
(NB)  nodes  depend  on thelr  governor froe  the left
{rightl. The €2 {MB) property of a node ¢ is related
orly to oy itself, while the topic and {ocus of  the
seatence are global tevas /8gall et al. 1904, Hajifové
1986/, Prototypically, CB {(N3) nodes belony to the topie
(focus),  although L3 nodes can alse belong to the taepic
and N3 oodes to the topic.

Any node generated by 6 ds a coaplex tersinal syshol of
the shape (a2 ,6R3), where a stands for a lexical
(aganing) wnit helnngan to a certain word elass (Clyl,
dags Verb, Houny ote., ge {4;§3 , and GRy is & subset of
gransatenns (svalues of such categories as dudiniteness,

form & (A group, o
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nusber  and  soae preposisitons wivh apung,  or
aspect and aodslity with verbs) appropriate fov ©
vutpui  siriug of 6 reflects the dependency stvu
the corvespending sentencer the governor aluays ptv(xu&b
iig dependent daughter nodes, the BF aedes nreceding the
HE ones on bhe sawe level of eebedding. Vhu ingividn
danghter nodes are ordered according te increasing  cooo
aundcative dynawiser 0% sister wodis elueys boiug Yo
dgynamic than MB ones, wcach €3 (WE) deughter node 1]
considered less (morel dynasic than 1ts  goveraor, HY
nndes  beluy  subject to the “systesic ordeving®  fsuee
Dedinition below). Such an approach veflects the dugruo
of  sadience or activetion in the stouk of bnouled :
spraker is assumed to share with Lhe hearer duciag @i
discourssy /Hgall 1984/,
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Enample, The ceaning of the sentency
(1) Jdane and py brother, who created a Fumily, Yive in
Boaston.
is qenerutad by B as followsy
\(lava sORy; ){I(JdnEthRJd"b ,(bruthwv 2 B8 bheokher
Ui SRIP‘Ko]und<(crea€uf BRcreate 4 (uhad yBRyhod ¥4
(Him!yf BR family Mzb)l)M(Lﬂswn’f $BRypaton 121108
Heve the asde for 'ureatef depends on tha CH yroup Pdaiy
and ay brother'. The integers.denote the types of Ni:
i = Beweral relationship (aoun adjunct), 4 = detor, 1 =
Place, 26 = Dbjective, 35 = Rppurienance.
2. He present now the foraal definition of ©.
afinition, the pushidown store grasear § ig defined o
lows: .

(m@,@gvs{mﬁm  uhierue
¥, = Aufl'v U'y {NEﬁi,NEﬁf) i an  outpui
lere @ is a set of complex tersinal sysbols
word Yorms, sesanteses, nodes) of the shape (@!isﬂg)i
where o stands for a lexical (eeaning) uwnit froa &
certaln  word class (CL), ze {t,f) G.e. €3 ur WE),
BitaS BRp. , where @Ry 1w a set dnterpreted as the set
of yrawmatenes appropriate for the woerd class CL, uhare
ae CLy
H' iy the set of syebels having oneg of the tuo shapess
g oo where ne By, H ie the set of integers encoding
the kinds of DR. Exactly, H = PYTuFH ; where
T = (4,23,28,26,28) iv & wet of inner parvicipanty,
i.e. cowplementations rong uf which cap expand & sewan-
tene wove than once {ef. Table 1)5 FH is s wet of Jres
tadverbial) aodificationsy PYnFH = @ . For any lexical

vocabularyy
{senantic

unit g the sets PYy Unner participante of ady, FHy
{froe, adverbial sodifications of ), and 90y lobligaw
tory coeplesentations of a) asre distinguivhed, where

GCge PYay FHy  Pign FHg = 8 . As FHy = FHy for any g,
he CL 4 the symbol FHg can be used.

0" is the set of syabols having ovue of the Joellouing
shapes: [y Jo , uhere ge @ ; 0 being the set of sysbolys
denpting the varlasts of La, & = {gupl=gud), digiiencly
giyt=hut), contr (swhile),apd § thus ¥ = Ugo Opagt

where O = {cop, disd, ap? and H,,q > fady, cpetrd
denote the subsets o¢ the CA varlante that con  and

caninot be itevated, respectivelyy

HEG, deaptes the nsgation of the CB verb

NE6§ danotes the negation of the {(partiall focuu.

K is a set of inner statws of H; vach state 19 coopdsod

of an ordeved ivxpl@.

K= Ko Bu Ry, (L, 47 08) 8) 48, C00RS,603 § here

B ow (0K K g%y wheru

K€ (,{r ¢ K; denoting whether the node  just
expandad is  being expanded by CF (Ky=t) or HB
conplovsntationss

Ky i a wonterainal vaprasentation of the uudi#iad e
gantear; I.e., a vosples sysbol dunoting the word clags
af  the wodified sesantouve (negatlon of o verd belng
densted by  the supersceip® § or 2)  follousd by the




properties of thiv desartece expanded during the doviva-
tion of an oukput  etrlag, Q.03 Ky = (HENG AT N
Heve

L ie the sovd class of the sodifled sewantone;

ge {Hy1,2} § 14 g = § then cither 3 CF vord li.e. OL = ¥
= the word class {4 VYorb) hes already been nugeted or
the ijopossibility of such a negation 1o  indicatedy i+
g w2 then the aegation of (possibly partial)l focus
depundent oa the verb (ov including it) has been perfoi-
God

< ﬁiﬁ a st of gravpateses pertaining te the wodified
noday he {E,8) ; h denoting whether the vedified node
itgeld represented by the complex syebol Ky is CB or Ny
ge {4 y g = 1 iff the acdified semantene has an  ew-
bedded {(possibly partial) focusy

ge lirol, g€l iif the given coaplex syabol Ky repre-
sents a L& of the type g , whose serbers are just being
dovived or  oexpanded; 1€ g = @ then the value of the
variable ¢n (swe below) is eeaningless, in this case we
opit  (iw Yable 1Y) the 2¢ro value of ¢ and the value of
(S I .
§§@’{m91} y  th ensures that at least twe sesbers of 67
Bill be deriveds

Ky denotes a sequence, oy elesents belonging to the set
Ho €@y |, wheve B o= (ol oy meHl, joke (8,13 and o= 1§ 1494
ne 00y for the sodified node & Kk = 1 {8 ne PTy  for
the wodifisd node adj

Ko = (B,0,M€ K i an initial state;

o (e, @) 0, (5,82 (8%) 8136 K is a set of Final
states;

(L, 48 1) is the evasive (wrong) state;

(0, C00RD, 85 is an auxiliary state for the proper
derivation of CA'sy

Vg = HuViu (W} is a pushdown store (PS) vocabulary,
where eledunts of Vg have the game shape as Kp enriched

with the supersript standing with the word class symbol
and  denoting the DR type by uwhich the corresponding
senantene vas expanded lastj

Hois an anxiliary syabol denotieg the inaccessible end
of P8,

¥ ne H veeurs as & subseript, then g may also egual 8.
G5 works along with the lewxicon cosprising eantries each
of which cinsisty ofs

al vepresentation  of a lexival weaning a accompanivd by
ity semantic awd syntoctic, features;

0y elements of thie shape ng (¢ ), where ne Pryu Oy
For each word class CL there are further attached to the
legicons

i e uet of all possible graswateses appropriate  for
OLy

i) o set of Jree modificatiovns appropriate for OL (da-
noted  Figy) - they can be associated with the entire
word clasgs,

Tie set of all possible coaplesentations of @ consists

aé  PYyu Flige .  This set is ordered aceording te  in-
ereani fiy Cpripdry coanunicative dynasisn of its oclements
(thiy vrdering being called “systeamic ordering®, abbrev.
G0, see Table 1) and the resulting sequence js called a
case frase of & . 80 is vadid for the N3  coeplenen-
ctations only, i.@. in a sentence all N¥ complesentativas
of a node oust be ovdered according to 50, but ne  such
ardering is defined for the CY couplewentations of a
ande. 80 da Yable I i specific for Gzech /8gall 19847,
Individual ouwkvies in the lewicon can be chosen by &
2o by aeons of the rendon goneration.

ther syabols wveed for the description of PS elements:

v is & vartable for a verbal lexical unity

g ig & variable for & lewicel unity

Fyy g deptto the case frawes of v, a .

The Tiet of al) cosplementetions along with their as-
gigned integor codes (€ H) ordered according to &S0 is

dluplayed ta Yable X.
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g - Acter (John weade 1ty Jahn glapt)

the pauge)
ii - Place (He lived in Parig)

~ Gubstitution (He was appointed President

gave him a pen)
is made out of wwod)

(He did it in order to .

el Ly

)

The numbers haviny the subscryipv § belong to PT,
belong to FH.

PS  is written in such a way that the leftmost symbol is
that one stored at the accessible end of PS.

Hufore the definition of the defining functien F of &
the weaning of other symbols used is presented:

V (the word tlass of the lexical unit of v) and N denote
the word class of verbs and nouns, respectively;

Ay, D are variables for a werd class;

nthers

Syabol C stands (symbols U, D' stand) for complex  snon-
terminal symbols of the shape Kp , where ge @ (g = 6);
i.e. L stands (U, D' stand) for the compler symbols
which vepresent (do not represent) the CA's whose aews-

bers are just being derived or expanded;

et ;

pe {By1) 3

s denotos a seguence of eleeents of f

@ stands for a symbol of the shape n, i§{ on the lefi-
hand side of the same vule the variable & has the value
@; otherwise @ stands for an empty sequence;

y stands for @ iff h¥ on the left-hand side of the sawe
rule has the value O, othervise y stands for 13

the priee and bar symbols (e.g. g', &) have 2
weaning as their siaple counterparts {i.e. g)
seans that also g', @e (8,1} ).

14 a superscript or a subscript of a variable has the
value B, it way be absent in the notation used.

F is the defining function of 6. It has twe parts: Table
Il and Liwiting Conditions, i.e. conditions limiting the
possibility of using individual rules as given in Yable
II. F consists of 14 (schewes of) rules denoted
1R, 1.8,2,3,4,5,6.0,6.8,6.0,6.0,7,8.0,8.0,8.L. Each rule
congists of the left and the vight part. The left part
consists  of an (iaput) state (I8) and a PS symbol (RS).
The vright part consists of an (output) state 0§, the
sequence  of PS symbols (WS) and the sequence of output
syabols (0). The functioning of G consists in a coae-
putation, i.e. in a seguence of steps in each of which a
rule is applied. The rule ¢ can be applied if during the
computation of 6 the current state of 6 equals I8 of ¢

13

similar
(there it

i



TABLE IT

15 08 i
Num|R S ‘ : . IT K; K.: K : ‘ W5 | 0 B
1A o |0 2 v |V GRR | B e LG
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o | il w b v e |t view B | NEG,
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" Up o6 1 DXGRAD s | 7o DEGRAT 10 | s
5 | o | F L DTGRAY L 0| f o) DGR | 0
BA | ndl L 1 DPFIGRAD 1 s s 1A (GRY L@ | rg,Dan <A{at,GR,)
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B | C | ¢ | GOGRD B : A (GRY I W (o} GRy)
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A T L (0 R I I B (1:1 X T I I NEG
BA LU g D"(ﬁ_ﬁ,h") 2 kU v ‘ >n
8B | o\ f y D@RA @ | ¢, CCORD Lo e ,
'B"C__J,,,':, i ,,,:, A (G“,}?)‘ ‘ | b (GRe) : B | re ji

and simultaneously the current PS's symbol is RS, By
applying r, 15 switches to the corresponding 08, RS
being read <(=removed) from the top of PS while WS is
written onto the top of FS {in our notation of WS the
leftmost symbol of WS becomes a new top symbol of PS)
and 0 is written at the output tape (in the left-to-
right direction). G starts in Ky, the rules are applied
in an arbitrary order, the only condition being that the

current state and the PS's top symbol agree with the
ieft~hand side of the applied rule. In some cases a
choice between the rules is possible (i.e. B is non-

deterministic)., If B reaches the state s to which no
rule can be applied, then either g€ K , i.e. an US has
been achieved on output, or 8¢ K, i.e. the resulting
string differs from a proper US in that it contains no
{non-empty) focus,

Ad 1.A: a. The set of grammatemes of the lexical unit vy
is GRy, which is a set of grammatemes appro-

priate for a main verb, GRy = BR.

Ad 1.B: -a. C = V(GR,h,q,® .
b. ge Q.
Ad 2,3: None.
Ad 4t a. U= A (BR',h'E ) or U = W,
Ad 3¢ None. (Notice the absence of the superscript J

over the symbol n , i.e.
Ad 6.4 a. D' = D, (BR,h) .

b. A,D,BR,6R meet specifically listed restriec~
tions of subcategorizations and others (not
discussed here).

ct. The set of grammatemes of the lexical unit a
is BRy, 8R = BRy .

Ad 6.Bs a. C = A(BR,i,q,0® .
b. Conditions &4.A.a - &.A.b hold.
c. g€ Q.

Ad 6.L: a. C = A(BR,i%,q,cn) .

b. ge Q.

t. The set of grammatemes of the
unit a is BRa, BR = 6Ry .

d. Either BRS GR ,
or A = N, and the following conditions hold:

dl. pl€ BR .

42, BR \ (pl,sg)S BR \ (pl,sn} .

(BR is consistent with the word class A, as
for the grammatemes appropriate for a given
word class; pl and sg denote the graswateaes

i= 8

lexical
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of plural and singular, respectively, ¢ ge¢-
ordinated group of nouns is generatad
the coordination group symhol warked
plurial, because such a group has the gyuta
tical distributional properties - agreement,
etc, - of a plural noun.)
ad 6.0: a. © = ALBR,i,q.6) ,
C = ABR,je,g,cn)
be g,G€R .
¢, Condition 6.C.d holds.
fd 7: a. U = DyUBR',h'E)
be If h =t then ¢ = 1,

i

Ad 8.A3 a. Either al. U = A,(6R,hE)
U = A" (BR,hY);
or 42. U = ¥,
0 o= Wely

bo y = 1 i either f = § or @ = 13
otherwise y = 8.
C = D(BR,hE,g,cn) ,
C' = DBR,bE sg.cn’
b. Either bi. ¢n = @,
or b2, cn' = ¢n
c. I @ =0 then ¢’ =
Ad 8.L: a. L = A(BR,hE,g,cn)
b ry is & case frame for a U8 represented by
the coaplex symbol C, i.e. an ascending
sequence of elements of H.
c. Condition 8.B.c holds.

Ad 8.8: a.

=1, g€ Gy .
85 otherwise g' = g.

d. ¢ = 1.
REFERENCES
HAJIEDVN, E. (1988), A Dependency Based Specification of

Topic- and Focus 1:
1/2y pp. 93-189.
PLATEK, H. and SBALL, J. and SGALL, P, (1984), A Jepen-

Background and Motivation. Il

dency Base for a Linguistic Description. pp. 63-97
in: 8Sgall, #. (Ed.), Contributions to Funciional
Syntax, Sesantics, and Language Cowmprehiension. Prahba,

~ Acadeaia. : .

SGALL, P. and NEBESK?‘ L. and GDRALEIKOVéu Ao and  He-
Jrénvd, E. (1969), A Functional Approach to Syntan in
Bengrative Description of Language. New York.

86ALL, P. (1988), A Dependency Based Specificative oé
Topic and Focus II: Formal dccownt. SRIL 1/2, pp. $ig-
146,

SBALL, P. and HAJICOVA, E. and PANEVOVA, J. (1988), The
Heaning of the Sentence in [tg Semantic and Prageatic
Aspects. Prague, Academia, pp. 1BB-784.



