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Knowledge Representation and
Reasoning (KRR)

m Cilem je vytvorit rozumné uvazujici stroj -> logicky agent
m Ma 2 Casti
- Znalostni baze: uchovava fakta o svété ve formé formuli transparentni
intenzionaini logiky (TIL)

- Inferenéni mechanismus: umoznuje provadét operace nad znalostni bazi ->
zejména odpovidani na otazky




Transparentni intenzionalni logika (TIL)

m ,Transparent Intensional Logic (frequently abbreviated as TIL) is a logical
system created by . Due to its rich procedural semantics TIL is in
particular apt for the logical analysis of natural language. From the formal point of
view, TIL is a hyperintensional, partial, typed lambda calculus.”

m ,Iransparent Intensional Logic is a logical theory developed with a view to logical
analysis of sizeable fragments of primarily natural language.”

M. Duzi, B. Jespersen and P. Materna:
Foundations and Applications of TIL. Springer, 2010.



https://en.wikipedia.org/wiki/Pavel_Tich%C3%BD
https://en.wikipedia.org/wiki/Transparent_Intensional_Logic
https://books.google.com/books?id=9cK10D6QFKUC&printsec=frontcover#v=snippet&q=%22transparent%20intensional%20logic%22&f=false

TIL Priklad

m Veéta: ,Pes nese kost.“

m Formulev TlLu:
Aw, At (3 i5)(3 X,)(3 i5)([Does, i, [IMPy,1,X,]] A [PES, 110,i5] A X4 = [Nést,is], 1 A [KOSt, 115,i5])
m Ve svété wl a Case t2, existuji individua i3 a i5, a konstrukce x4 pro néz plati:
- i5 vykonava x4
- i5 ma vlastnost byt psem
- x4 je ¢innost neseni individua i3
- i3 ma vlastnost byt kosti.




Communication and Artificial Reasoning
with TIL InferenceMachine (CAT)

m Na Fl vyvijeny KRR systém
m Sklada se z

- Algoritmu normalni translace (Normal Translation Algorithm, NTA): pro vstupni
ceskou vetu vystoupi jejimu vyznamu ekvivalentni formuli v TIL

— Inferenéniho stroje pro TIL (TIL Inference Machine, TIM): buduje znalostni bazi
a provadi inferenci




Operace TIMu

m Tell: rici TIMu novou formuli v TILu, kterou by mél znat

m Ask: zeptat se TIMu, jestli zna odpoved na otazku




Tell 1

m Na vstup je poslana formule TIL v normalnim tvaru

m Napf. pro vétu ,Zivi se planktonem.“ existuje ekvivalentni formule:

Aw AL, (3 X3)(3 i,4)([Does,, 11,,0n,[Imp,,1,X3]] A [plankton,, ;.,,is] A X3=[ZiVit,i4],,1)

Zdrojovy format:
IV(wO/w)(IV(t10/1)([O(EXi/(o(o(o(o((ot)w))(o((ot)w)))))),IV
8/1)([0(and/(000)),[O(and/(000)),[[[O(Does/(((oi(o(o((o
p/(((o(o((ot)w)))(o(o((ot)w))(o((ot)w))))w)),V(WI/W)], V(X7
2/(((oi)t)w)),V(wO/w)[,V(t10/1)],V(i8/1)]1,[0(=/(o(0 (0((0t)W))
o((ot)w))(o((ot)w)))),[[O(zivit-O/(((o(o((ot)w))(o((ot)w)))

\./

o(o (o )w))(o((ot)w))))([O(EXi/(o(0i))),IV(i
1,V(t10/1)[,V(On/i),[[O(Im

w)))IL[[[O(plankton-

ot)w))(o((ot)w))))), V(X7 /(o(



Tell 2

m TIM vytvori z formule strom, obsahujici 3 typy:
- Termy (mohou obsahovat termy, konstrukce, nebo hodnoty)
- Konstrukce (charakterizované jménem a typem)
- Hodnoty (charakterizované jménem a typem)

Term {
Term {
Construction { name: plankton-2 , type: Type: (((oi)t)w) }
Value { name: w8 , type: Type: w }
}
Value { name: t9 , type: Type: t }
}

Plankton,,,;, [[O(plankton-2/(((0i)t)w)),V(w9/w)],V(t10/1)]



Tell 3

Reprezentace véty ,Zivi se planktonem* v bazi znalosti (preety-print bez typ)

Term {
Term {
Term {
Construction { name: plankton-2 }
Value { name: w8 }

Term {
Construction { name: and }
Term {
Construction { name: and }

Term {
Term { }
Term { Value { name: t9 }
Construction { name: Does } }
Value { name: w8 } Value { name: 111 }
} }
Value { name: t9 } }
} Term {
Value { name: On } Construction { name: = }
Term { Value { name: x10 }
Term { Term {
Construction { name: Imp } Term {
Value { name: w8 } Construction { name: zivit-0 }

Value { name: 111 }

}

Value { name: x10 } }
Value { name: w8 }




Ask 1

m Vstupem je Term (konjunkce Termu)

m TIM se snazi najit shody v bazi znalosti a popripadé najit hodnoty odpovidajici
volnym proménnym v otazce

m RozliSujeme 2 typy otazek:

- Uzavrené: zajima nas, zda-li baze znalosti obsahuje term, ktery se shoduje s
otazkou -> odpovéd True/False

- Otevrené: otazka obsahuje volnou proménnou, kterou unifikujeme s podtermy
shod v bazi znalosti




Ask 2

m Znalostni baze:

AW AL, (3 X3)(3 i,)([Does,, 11,,0n,[Imp,1,X3]] A [plankton,, ,5,i,] A X3=[Zivit,i,],1)

m Otazka 1: Odpoved 1:
[plankton ,_] True

m Otazka 2: Odpoved 2:
x::[plankton ] I
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