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Lexikalna analyza

* V/stup: sekvencia znakov
» Vystup: sekvencia lexem (tokenov, slov)
» Oddelovace

- uroven viet: . ? 1 ...
— uroven slov: , ; : () -



Odstranenie tzv. stop slov

* Semanticky nevyznamne slova
- predlozky, spojky, Castice, ...
- pozor, ak sledujeme kolokacie!

» Kratke slova

« Cislice

» Alfanumericky mis-mas
- nbu123



Lematizacia, Stemming

 Lemma — slovnikovy tvar
- rybarovej -> rybar
e Stem — koren slova
- rybarovej -> ryb
* Anglictina
— algoritmicky (Porter, 1980)
* Flexivne jazyky

- Inak...



Slovencina

« JUL'S SAV lematizator

- databaza lem a moznych tvarov

- ~25MB

- hovorova slovencina, chybaju terminy
» Tvaroslovnik

— algoritmicky pristup

— porovnavanie na zaklade koncovky

- pomalsie, nizsia uspesnost



Vektorova reprezentacia

Variant: tzv. Bag of Words (BOW) model
- nezalezi na poradi

Dimenzie vektora — slova/vyrazy
Hodnoty — frekvencie vyskytu

Priklad:
,Ema ma mamu. Mala Ema velkého psa?”

term Ema mama mat velky pes
weight 2 1 2 1 1



TF-IDF

 Term Frequency — Inverse Document Frequency




Apache Lucene

* Open source IR library

» Java, C#, Ruby, PHP, Perl, ...

* Fulltextove indexovanie a vyhladavanie
« PDF, HTML, XML, MS Word, ...



org.apache.lucene.analysis.Analyzer

TokenStream

A

Tokenizer TokenFilter




public abstract class TokenStream ({
public Token next () throws IOException {
Token result = next(new Token());

return result;

public abstract class Analyzer ({

public abstract TokenStream tokenStream(String fieldName, Reader reader)



public final class SlovaklLemmatizerFilter extends TokenFilter {

public static final String TOKEN TYPE LEMMA = "LEMMA";

private CdbLemmatizerSk lemmatizer;

public SlovakLemmatizerFilter (TokenStream input) {
super (input) ;

lemmatizer = new CdbLemmatizerSk() ;

@Override
public final Token next() throws IOException ({

token = input.next() ;

List<String> lemmas = lemmatizer.lemmatize (token.termText())

for (String lemma : lemmas) ({

Token lemmaToken = new Token(lemma, token.startOffset(),
token.endOffset (), TOKEN_TYPE_LEMMA) ;

return lemmaToken;



public class SlovakAnalyzer extends Analyzer ({

private Set<String> stopWords = new HashSet<String>() ;

public SlovakAnalyzer () {

setStopWordList (new File ("resources/sk stop.txt"));

@Override
public TokenStream tokenStream(String fieldName, Reader reader) {
return new TrashWordPositionalFilter (
new SlovakLemmatizerFilter (
new PositionalStopFilter (
new LowerCaseTokenizer (reader),

stopWords) , false)));



public class SlovakAnalyzer extends Analyzer ({

private Set<String> stopWords = new HashSet<String>() ;

public SlovakAnalyzer () {

setStopWordList (new File ("resources/sk stop.txt"));

@Override
public TokenStream tokenStream(String fieldName, Reader reader) {
return new TrashWordPositionalFilter (
new ManuallemmatizerFilter (
new SlovakLemmatizerFilter (
new PositionalStopFilter (
new MyLowerCaseTokenizer (reader),

stopWords) , false)));



. Learning Object Properties

Furkcionalne programoyvanie
----- Predsloy

[=]- Wyrazy
Wyrazy a prikazy
-- Wastnioski Siskich wiraze
-- Ceefinicia Funkeie
Funkcionalmy program
= E.éklau:lné prky jazyka lisp

Zakladné typy Udajoy
-- Abskrakiry byp Odajoy li
-- Wyhodnotenie wyrazu v |
-- Predikaty a vetvenis

Larnbda wiraz
=} Priradenia
----- Furkrie SETQ a SET
----- Funkcia DEFUMN

----- Funkcia COFEM

B Funkcia READ

----- Funkria CLOSE

----- LokAlne premenné
- E&te raz wyhodnokenie v

[=I-- Proaramoy acie kechnily
4 3

Prewvious | Mexk

i,

----- Furkcie PRINT, FRIF

-

X

Properties Preview |

Ma nacitanie g funkcia READ, READ je nularna =
funkeia, Pri wyhodnooowvani wyrazu (READ)

syském lispu Caka na wstup z klavesnice. Po zadani
wyrazu lisp wrati zadany wstup ako hodnotu,

Muldrna funkcia READ pracuje so Skandardrsm
wstupnym pridom, khary md vazbu na Kavesnicu,
Podobne ako vo va&Eine programovacich jazyvkoy,

lisp neposkytuje automatické dopytovanie pri
naditavani funkciou READ. Toto moZno

zabezpedit’ pougitim funkcie PRINT pred samotnym
nacitanim, Uvedme priklad: * {COMD (= (READ)

0% 'KLADNED (T 'ZAPORNEY) -6 ZAPORNE Y |

~Relations

Keywords | Cancepts |

Tetm |Occurances | Documents | Scare &

FY
print 4 5 0,917
stbor 4 10 0,756
wystp 3 10 0,655
open 2 = 0,645
st 4 24| 0,537
?;‘ &dd | X Femove |

Al |
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