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NTA TIL Normal Translation

Normal Translation Algorithm in TIL

m specification of translation from natural language sentences to
constructions of Transparent Intensional Logic

m logical analysis based on syntactic rules

m describes analysis of all main linguistic phenomena
m the TIL project:

m 2010 — analysis of simple sentences in past, present and future
tense containing selected verbs

m 2011 — analysis of relative time-related subordinate sentences

m 2012 — analysis of complex sentences with temporal events
including direct speech
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Clause Analysis

verb phrase — the central point of each clause
attributive verbs
Zminéné zaFizeni je Cislicové Fizené.
(The mentioned device is numerically controlled.)
AwAt(3i) ( [[Eislicové,., Fizeny], i] A

[[zml'nény, zatizeni) ., i] ) LT

episodic verbs

Celkova umrtnost klesd.
(The overall mortality rate decreases.)

Awi At (3x3)(3ig) ( [Does, 1y, ia, [Imp,,,, x3]] A

x3 = klesat,,, A [[celkovy, Gmrtnost],,+,, i4}) ST
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Verb Tense

verb tense = operation working over
the underlying proposition in the present tense form and
the reference time span
with regard to an assertion moment
P/F/(o(o(oT))(oT))T ... past/future tense

P<<frequency adverb>(<proposition>), <reference time span>)
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Verb Tense Example

Celni sprava vyZadovala origindIni certifikat.
(Customs administration required an original certificate.)

Awi\tp [Pt2, [Oncwl, )\Wg)\t4(3xs)(3i6)(3i7)([Doesw3t4, iz, [Imp,,,,, xs]] /
A [[originalni, certifikét]y,¢,, is] A x5 = [vyZadovat, ig)w, A

A [[celni, sprava),, , iﬂ)] ,Anytime| ... 7
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Complex Sentences

sentence schemata:

m connected with syntactic rules which connect a clause with a
(possible complex) sentence

m describes analysis based on conjunctions
Petr v&era pFisel, kdyZz Markéta telefonovala babicce.

(Petr came yesterday, when Markéta phoned her
grandmother.)

kdyZ? (when/if) can have two readings:
the temporal when
the implication if
The logical analysis offers ambiguously both readings.
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Complex Sentences Analysis

Petr v&era pfisel (Petr came yesterday): time span TIL:
Atjveeray, ... (o7) frequency TIL: Onc...((o(o7))m)y,
verbal object TIL: x;/(o(ow)(om)) = p¥ijit,,...o clause

TIL: AmAt [Ptz, [Oncwl,)\W3)\t4(EIX5)<
[Doesw3t4, Petr, [PerfW3,X5]] AN X5 =

pFijl’tmﬂ ,)\t7v(:erat2t7] ST
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Complex Sentences Analysis

Markéta telefonovala babit¢ce (Markéta phoned her grandmother):
time span TIL: Anytime...(o7) frequency TIL:
Onc...((o(oT))w), verbal object TIL:

x1/(o(om)(om)) = [telefonovat, ix],, A A [babitkay:, i2] ... 0

clause TIL: AwjAty [Ptz, [Oncwl,)\W3/\t4(EIX5)(E|i6)(3i7)<
[Does,,t,, Markéta, [Perf,,,xs]| A [babitka,e,,is] A

A x5 = [telefonovat, i6]w3)} ,Anytime| ...
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Complex Sentences Analysis

the corresponding sentence schema is looked up in the lexicon:

sentence_rule_schema: schema = 81 ’kdyz’ S2
reading #1: lwt(tense_temp(awt (#1),awt (#2)))

The first reading (when):
m adverbial temporal clause
m use the clause’s construction directly as a generator of a

collection of the time moments where the clause’s extension is
True

m the subordinate clause is used as a generator of the reference
time span — a characteristic function of a class of time
moments (Atpl...])
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Complex Sentences Analysis

Thus the original main clauses reference time span Atyv€eray:, is
replaced with

Aty (véerattz N [Pt, |:OI‘ICW,)\W5)\t6(E|X7)(E|i8)(E|i9)<

[Does,, s, Markéta, . )} Aty (t =

tl)] ) ...((om)7)
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Complex Sentences Analysis

The resulting analysis of the whole sentence in the first (temporal)
reading looks like

Awi Aty | Py, [Oncwl, )\W5)\t6(3X7)([DoesW5t6, Petr, [Perf,, x7]| A

P, [Oncwl,

A X7 = pi"ijl'tWS):| , Ao (véerat2t9 A

AwisAtra(Ixas ) (ine) ( [Do€Sy,s1,,, Markéta, [Perf,,,, xis]] A
[babi(‘:kaWBtM, i16] N Xi15 =

[telefonovat, i16]w13>:| , )\tlg(tlg = tg)] )] ST
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Complex Sentences Analysis

The second reading of the example sentence:

reading #2:
1wt ([awt (0(kdyz/ (((o((ot)w) ((ot)w))tIw))) ,#1,#2])
Schema trivialization TIL: kdyz...(on7);
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Complex Sentences Analysis

AWt [kdyiwltz, AL, [Pt4, [Oncm, )\W5)\t6(EIX7)(
[Does,,;, Petr, [Perf,,, x7]] N x7 =

pﬁj"tW5):| 7)‘t9Véerat4t9] )

)\WIO)\tll [Ptll, |:OI'ICW10, AW12)\t13(E|X14)(E]I'15)<

[Does,,,+,,, Markéta, [Perf,,, x14]| A
[babitkay,,t,, i15] A

A x14 = [telefonovat, i15]W12>] , Anytime] ] ST
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