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Y2YOSLINidz- f yA 21 DANI b2RS 2F Yy24f SRIAS 6bh
prirodnog jezika u formalizirani FN@Rormalized Node of Knowledgeapis koje je u
ovomoblkuY23dz0 S T I LIA&lI GA dz NSl IOABB § 8 50% 0z 2129%
YEG6AY Y2RSEtANIyal LAGFIy2FEYT 2Ry2ay2 dZJAldyAK
QFNOKQuestionFormalized Node of Knowleddel LIA & 1 2 2 @ 3aI® Si I {F S SNI G
u relacijsku bazu podatakéz tako definirand kreiranebazepodatakaY 2 3 dzois 2 S
NESSYAOFI LINRABRYRIZRIZEGINS yI LAGlLIyaFd ' F
AT NFSSy 2SS adzaidl @ (jedBostav@BISBSYA @O A2 LAk ¥FROI
jezika u redcijsku bazupodataka NOka BPNOKte je testiran i primijenjen na
2SRyz2aidl dyS NBG6SYAOS KNWFGaiz23 A Sy3atSaiz23

/| Ate 223 NIRF A A&GN}X OAGlyal 2S5 LINE OANJ
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af 20SyYAK NBG6 Sy Pomatrdgsds { S2ANBYES DS 18 RNDODS @S1
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AYLX SYSy il OA2S LINRPGSRSyl 2SS NIT@22SY &adzail ¢
sustav daje na postavljena pitanja
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Abstract

The Node of Knowledge (NOK) conceptual framework describes a way of
modeling natural language sentences irfitbe Formalized Node of Knowledge (FNOK)
record which in this form, can be used in a relational database. In addition to sentences,
it also describes the method of modeling questions, i.e. interrogative sentences of
natural language, into a formalized QFNOKord (Question Formalized Node of
Knowledge). From the database defined and created in this way, it is possible to get
answers to questions fromatural language sentencelf previous research, a system
was developed that enabled the recording of simple sentences and questions in natural
language into the relational database of the Node of Knowled@#NQK), and it has
been tested and applied to simple sentences in Croatian and Efalighages.

The aim of this paper and research iseixtendthe existing system of writing
simple natural language sentences to the relational dataliz@¢OKwith the possibility
of writing complex English sentences. Complex sentences containing the conjunctions
and/or and consisting of two actions or two process nodes, if viewed from the
standpoint of theNOK conceptual framework are observed. The rules for transforming
conjunctions into formalized FNOK and QFNOK records are defined in the paper with
this aim. At the dictionary level, the system is extended by implementation of a solution
to the problem & synonyms. These changes, in the formalized records of sentences and
guestions as well as the implementation of synonyms, also genegatsignsionn the
system model, the relational database schema, algorithms for transforming formalized
FNOK and QFNGOKcords into the relational databadeBNOK and answet seeking
algorithms. The verification of the validity and functionality of all mentioagtknsion
and their implementation was carried out by developing a system and verifying the
validity of the answers that the system gives to the questions raised.

Key words: relational database, knowledge presentation, conjunctions, synonyms,
ab2RS 2F wetlbedt SRISa



{ I RNDI 2

I U 1V Yo O EPPPSPSTR 1
O T |V [ 1)Y= T | = VPP 2
1.2. Ciljevi, hipoteze i znanstveni dOPriNQASL........ccovvvriiiiiiiiiiiieieee e 2
1.3, SHUKIUIA FA@. ... oot 4

2. t NBIE SR..LIE.RNUZE.2 Lo 6
2.1. Predstavljanje znanja.............coeeeieiiiiiiieeiiiiiiiiiiiii s 7

2.1.1. Obrada prirodNog JEZIKA.......cccceeieiieieiiieiieeei e e e e 8
212. w2S6yAOA LINANRBRYAK..2SLAL L. 9

2.2, QA SUSTAVL.uuuuiieeeiieeiiiie et e e e e e e e e e et e e e e e e e e erra e eaeeaens 10
2.2.1. Large Language Models (LLM)..........coovviriiiiieiieeniiiiiiiiiieiieiiiaens 11
2.2.2.  Knowledge Graph..........cccceueeiiiiiiiissscssssss s ne e e e 16

3. Konceptualni okvir Nodes of Knowledge (NQK)..........coovvviviiiiieeviiiinriiinnnnnns 18

3.1. PrimjenaNO¥ yI Y2RSt AN y2a5.. 46208y AKINBGESYAC
32, ldzi2 Yl G&12 LINBJ2 IENOK&plikaadijgz. NJ...0.2.Y...26 { !

321, 1 O NR O dzih Ao NI .2.S.6.A o 27
3.2.2. Primjena PSAFNOK aplikacCije...........ccccurmmiiiiiiiiiiiiiiiiiiieeeeeeeen 29
4. t NI @At GNIXyaFz2N¥IFOAacS &t RomiligetiNodedB 6 Sy A OF
Knowledge (FNOK)......oooiie e 37
41. t N»Y @At LINB@2SSy.2l. . .LINBY.L.. SNELA.38RK2S6 A
Y/ V.4 o1 [ PR 39
421. +ST yYyAOA (122A LR@SI1.dz2dz.RA2S5£.2488 NBSESYyA
422. +STYyAOA (122A LR@ASIl.dz2.dz.RAA2S. . NBG6SYyAOS
4.3. VezniCi U QFNGK..........coovviieiieiieiieetieee e eeeevrn e eeennnnn A3
5. aSiél Y2RStA LINROANAGLY.2.L...NBSOY.AL.45dz bhY Y
5.1. Meta model hijerarhije glagolskih viemena............ccccooeiviiiieeiieennnnnnn... 45
5.2.  Meta modeli sinonima i homonima.............ccccoeeeeiiiiiiiiii e, 50
6. t NEOANAKAGlIy2S adzail g..4.5Y.Sf.28y.2.3..58 bhY YS
6.1. t N2OANR@GI y2aS Y2 RaSfelhcijskdxshemdibaze bodatalab h Y
6.1.1. LYLX SYSyidl OA2l NBSQSy.2L..LINRGf58Yl &AAY 2
6.1.2. t NEOANRGIy2a2S NBfl 0A24].S5.. aKSYS906l TS LI

6.2. Algoritmi transformacije FNOK i QFNOK zapisa u BRNOK.................. 59



6.21. t NPOANRGIy2S Ff3I2NAGYF GNLYy.AHB2NYI OA2S

6.22. t NEPOANRGIy2S Ff3I32NAAGYF GNLY.AB2NYI OA2S

A

6.3.  Kreiranj@ O0QOVOI@. .......ueiiiiieeiiiiiiiiiiiierieeee e e e e e e reee e e e e e e e ssnnnnee ) 65
7. t NAY2Sy!l &adzaidl g (SyStaSy23 yI bhyY YS{i2RA
71
71. t NAY2SYyl LINPOANBy23 adzail.@l..4.SYystaSyz213
7.2. Dokaz hipoteze HL.........ooovviviiiiiiiiiiiiiiiiiiiiiiisssss s e s s s e e s e e eeeeeen d D
7.3, ANAliza reZURALA..........cuueiiiiiieee e 80
731 6261y 2RIZD2ZNdiiieceeeee e 81
732, DNI YIFGAG61A YSAALNL.GL.Y..2R3292.8D
733. 52Sft2YA6y2 (.26.L)...2RIA2.02 NI ... 85
7.3.4.  NEMA OUQOVOIA......cccevvieeierririirrerrrnrerinnnn e e aeaas 88
735 %l 1t 2dzOA Il.yl.fALS. NBIL.dzA 4.k G.).......90
7.4. DOKazZ NIiPOteZEe H2.......ooeeeeiieieeee s e 91
7.5. Testiranje implementacije SINONIMAL.......ccccoeveiiiiiiiiiiiieeeee e, a3
76. ¢SAUGANIYyeS adzail gt ylI NBGSSY.AQLYB A LRAGE
8. Vol T € 2.udzb. Ll 103
T (=T (= T 107
POPIS SHKAL. ... 115
POPIS TADIICA. ... 117
0T 0T IS0 = U1 (o] - W PSP 117
POPIS PrIVILAKEL ... . 118
Privitak 1. PHP SKIpENSWEr.PNP......ciiiiiiiiiiiieieiiiiee s e e 119
Privitak 2. PHP skripta iNSert.php...........oveeiiieeeeee e 127
Privitak 3. PHBKripta inSertQ.php... ..o 135
Privitak 4. PHP skripta functionS.phip...........coovvviiiiiiiii e 143
t NAGAGE] p® wS6SYAOS {.2NAQGSY.S...dz.AYE OA2I| f y?2
t NAGAGE] co tAdGFy2a2l (12NAOGSY Il -odz.AY.860A 2 f y2 Y
t NAGAGE] T® ¢Sa0ANIYS NBEGS6SyawiQS...Sy.3168a1 23 28

t NAGAGE] yo® ¢SAGANI Yl LIAGH yoBil....Sy.3f.54a123 2SI

Privitak 9. Odgovori sustava Na pitanja...........ccceeeeeeeeeiiiiiiiieeeeeeiies e 182
G A D2 2 LIR it 191



1. Uvod

Dobivanje odgovori tekstualnog znanjg & 1 I T | y 2 3 prixdBndgieyika O Y |
na pitanjal 2 2 adz davljena $& plrodnifd jezikupredmet je mnogih
AalNI DA @I Y B2 2Questidh Arswiedn§@A) $ustavaQA sustavi koriste
NJ T frfetbde ia§oritmekako bi analizirali i interpretirali tekstualne podatke, te na
temelju njih generirali odgovore kop i 2 LINB OA T y A 2 S nalposibjgngy A 2S5 2
pitanja.w2 SOl @ y2SY 2 @2 Fkorchpiaini dkwiNlode of [K@biviedgeS
(NOK)MetodaNode oknowledge(NOK) koja je sastavni dio konceptualnog okvira NOK
za zapisivanje tekstualnognanja koristi relacijsku bazu podatakaelacijska baza
podatakasastoji se odY $Sdza 2 6y 2 relcig thulicA)kofé inicijalno nisu
namijenjeneza upisivanje tekstualnog znanja

Ly AT 2Y prikdBndeS Akl NRA2SEA A $INBAFH 1Ay I 6
NER2af A2SRI y I 122A & Smetdih DSKdafinird jgadild | dz2 dz  dz
GNF yEATF2NYI OA2SLINRECAY2 SEABI Bar6 By AWYIS6AY Rl &S
organizirajuO il 2 A K ZalNdlos JNEeMdijsku bazu podatakNad podacima u
NEfFOAz2a122 oFT A LRRIFGETF mazadnsSi Ng O da22izb é - g
relacijama, odnosno tablicama u ba¥i2 OS Rdyévar inddani upit. Kako NOK
metoda priprema i2 Y 2 Zdzdpisivang NE6 Sy A OF A LIAGlEYy2F Yy LIN
relacijsku bazu podataka Y 2 3dzd$ R3S 1AS ANP LA GA DI GA 2R3IA2 G I
A R20AGA (NI} OSyS 2R3I202NB D

h@2 A&a0NI OA@Fye2S yI afl jingd2 LI aLINEOMNINE $ S
testiran sustav temeljen na NOK metggliovedeno na:

A2SRy2aiGl OyAY NBGE6SYAOl YI KNI G&al123 2Si A
Al 21 @yS NB6ESYAOS 122S AYladz alkyYz2 2SRIy
GNBYSydz dz L2 (i ONR yadyo 2250 f0A 1ddz yi2SY AAYT I NISA6Rdyd
ySYl2adz ST yAllS dzal1ftAll 6SaGA0FT yS3aro

AAr 2SRyzaiGl@yAry NB6SyAOlYF Sy3fsSaiz3a 28i
Al 2F @y S NB6 Sy A OSimple presem igrnsdPresent coRtdidods Y  dz
tens€ a4dzo02S1G2YX 2028102Y AKkAfA LINAf20YAY
hg2 Aa0pNILDRBISREY2 yI &t 20SyAY NBSSyAOl

jezika¥sl A &G NI OA @I y2S] aad 21&2 WINDIFYS aNBdELS y2ART S5 NI v A
veznikeand, or, but, because, if, when, that, unless, whenever, while,igatiVeznici

dz NB6 Sy A Ol YI Y. ANRIKPIR YN S/SATGA] FILINA NR Ry 23 281 A
yI &at 2SRS6AY NITAYIYILY

A veznici spajaju subjekte,

A veznici spajaju predikate,

A veznici spajaju objekte,

P



AdSTyAOA aLlaladz ROA2S 2SRyzaill dyS NBG:
glagol/predikati subjektifili 23 Gt S RA2Sft 2 3SobpBBISY A OS |
LINAE 20y S 21yl {1So
L2 NI 6l @STyAll dz NBSESYAOFYlF AYLE TYyLl&l

L)2320G202 dz afdzl 2dz 1| Rl Ve@sd tyfda Povezuuldvij@ I 2dz R
2SRy2ail dyS NB6SYAOS dz 2SRy dz ¥§C8208azyp28f 2
20AaA A 2 @S1 y Al dDelahie b vrstadna Je2niKai ajiiovoj WaziNB 6 Sy A
NES6SYAOA 2LIAMR2y2 2SS dz L3t gt 2dz

1.1. Motivacija

A A~

Zap KNI y2A @l yaS NB6SYAOF LINANRpoyedid 2ST A1l
2SS NEBIENDYAIGGAA Y | dElZMEKR@I2yE2 |  dz NBf sOixtakke dz ol 1 d:
relacijske baze@odatakaupitima mogu dobiti odgovori na postavljena pitanfroblem
L&l 28 at208SyA2Aal HEg a8z @2 OSHA DS a INNGEKS Sy M@
prirodnog jezika i za pitanja prirodnog jezika kojima se propituju potrebno je definirati
pravilakojima se definira njihova prilagodba, odnosno transformacija, useakoje je
Y 2 3 dapishtiu relacijsku bazu podataka

! R2al RIOQY OA 91 jelinkrarilje modela dza G | @I 1 22A 2Y23
pohranu tekstualnog znanja u relacijdiaal podatakabez gubitka semantike temeljen
na konceptualnom okviru Node of Knowledghd@K i primijenjen najednostavne
NB 6 Spfilodn8g jezike® | 2 @2Y NI Rdz LINB@& Ndodabran& a S LJ2
aft 208y S phdroS ¥ak@1 2 2SS &l RNDS c&lhje/dldgda) s k Af A R
AYLIE SYSYUGANI G 0SS &S A.al2NB @ DX 2 NE SuStaval INg 2IA N&
temelienog na NOK metogié dzy' | LINA 2S RAGAY LR ¥Ii & 86 BINR G AAK I @1
NBE6SYyAOF LINRARNERRY 2 Jupisatbd réliciisku B ddatakdzinjin2 3 dzo S
propitivanjem pitanjima prirodnog jezik@obiti odgovore.

1.2. Ciljevi, hipoteze i znanstveni doprinosi

! 202Y AaGNY OA@Glyeadz ylaial gt et a4S NI yAace
konceptualni okviNode ofknowledge (NOK) i razvoj sustava za odgovaranje na pitanja.
I At2 NI¥1T@g22F 2SS A dzylI LINBSSSy2S adzaidl o 11
potrebno:
1. yI 0A LINI OAf & & tiNO §arFrR NABGISE zikaD [u
formalizirani oblik (FNOK),
2. zapisivatiNB 6 Sy Xofrfalizirdmom FNOKzapisu u relacijsku bazu
podataka,



3. razviti sustav za odgovaranje na pitanja.

L 2@2Y AAaGNF OA DI yeadz LI} | yobuldatiti @d&bradeS F A y A NI
veznikei sinonime uengleskan jeziku,a1 I 12 0A &S 2Y23dH5208y XK y:
NE6SHAGHhY TFHLAEGD t NEPP2SNI @l ftaly2aidir LRaidl
se razvojem sustava za generiranje odgovora na pitgmavieromi 2 Gtyo#lgovora
koje taj sustav daje na postavljena pitanja.

! NJ Rdz &dz LI2ail @hipeseS ROA2S A&aiNI OAGIl 61
HI: t NAY2Sy2Y 12yO0SLJidz- fy23 N}¥i @gz22y23 21 JAN

NESSYAOFr Sy3tsSai23 2ST A1l &S Y23dz GNI ya

zapis.
| ALRGSTEF 68 a$8 kol séNOK imetodede i(d@ikeBiS yraviima
af 208y S NXB6 Sy Attassforfiyaid uSFHQKZapmguspisiti i delacijsk
bazu podatakdBPNOK PotvS Sy 2 a1 2 @S KA WjdgiaSijur® 2LA al yI 28
H2: Y2NRAGSOA LINANRRYA tdelbvi yvAiz OBSTLANRY | BBt AOA

odgovore na postavljena pitanja.
| ALRGSTF 068 a$8 3zakolsé NOKiretodal? i daikeBiIS yraviima
dzLIAGYS NB6SYyAOS Sy3afSalz23 &4 ratiisku baxd y a F2 N
podataka BPNOK Yy I GSYSftadz y2AK Al GNOSYAY LINE LI
postavljena pitanjagPotwS Sy 2 a i 2 @S KA WipgaSIurst 2 LA al yI 28§

Prilikom izrade ovog radaLINE O A NAugidvy t8rdelfenog na NOK metodi
LJ2 & G A 3y dzii Znanstvénddpiin8sE RS & A

AlTYLFEATF LINBRy2aidA A ySR2adlFdFr1lF NITEAGADG
L2 Y20YAK It 32t dz CbhY T LA A&dzd

At NRPOANBY2S LINI At LINB@G2SSyel at20SyAK
L2 ONF GyS T+FHY2SyA0Ss @STIyaAOAs @A0S LINROS3
At NROANBY2S LINI GAfl LINB@2SSyalt LAdGEFyal d
6 32 NB O 0O

At NROANByYy2a2S Y2RStl LINROSal adzadl @l TF (N
podataka.

At NROANBY2BSKISGLRRIFGITF &dzadl g 11 GNIvya’

Sy3tSai123 2STA{l dz NI TEAG6AGAY 3t 32f &1 AY
t202f 20layBSGNI BSNRBUE 2R3I2G2NIF yI LRAGI Of ¢
hRNBSAGIyaS éeémelital RIBE0EY¥BF PRA2F2NI  y I LA L
LYLX SYSyidl OA 2!l iuwplogesiyNa Yob8gitmramEfitanjd. A |
t dzi SY | 2NR & yadnifel A | B bz SFE €8BS dzLJ NA @l yal 6
NB 6 Seple@ednijeh O 6 A (odgdvondlerézloga nedobivanja odgovora.

> > > >



1.3. Struktura rada

U prvom poglavlju dan je uvod u temwpisanisu elementi ovog doktorskog
rada. Opisana je motivacijd OA f 2 , keasii iSkhz@nkhipbtgz& | znanstveni
R2LINAY28A 122AYF 28 LINAR2yA2St2 202 A&i0NI OA
5NHzA2 LR3It gftaS ol A & StedeBadénPdpdE L2 R NJUz6
povezarh & A &GN} OA DI yaSyYod { I2Y6AdK SLINSH i SIRy & 32 RINE
LJ2 R NJzédatavijang znanja,2 6 NI RS LINANBRy 23 2S8STA]llF=Z NEBS
sustavapitanja i odgovoraQuestion Answering QA, St A1 AK 2Slakgdy A K Y2
Language Models LLM), grafova znanjakhowledge Grag)i relacijskih baza podataka
kaoelemenataQA sustava NB 3 f S R 2 Ya SLIZORGNpa@iRorceptualni okvir
Node of Knowledg& | 1 G dzl f y kn¥dz A 021 RN DdzyIINB Ra G| @f 21 y &
L GNBOSY L3t gt 2 dokvir NBdaé of Knovdeslgenjegored S LIG dzl
Y23doy2aiA o NG 2SSRT YvaRiedeN\NBBadiotle na modeliranje
af 20SY AR I RBABAADIB Y T I LINPNOKZNRIAH Y 28 2YOSK S fY1
NEB6SY hQW Wl ¢ 2ESAIRRGKIpRkack&dautomatskutransformaciju
NESSYAOF LINANBRyYy23 2SI1 A analizidnadZG2ANGY|| 2 AT (A2NE- Gy Sy @
LINAY2SyS yI 2SRy2ail dyS A at208SyS NB6SyAO0S
! GSHUONI2YY LR BT k KUt Bz & dz [B2Niva DI RIS INKICBN
prirodnog jezikau formalizirani FNOK zapigitanja prirodnog jezika u formalizirani
QFNOK zagis 2 LB SY A Gl A, ELINGAYT 2 SN Folrdod MsiresihdyA |
izmjenama iLINE O A N& NI2 Qj& NiEmjjenjentemeljni algoritam transformacije
NESSYAOF TFLAAFIYAK dz LINANRRY2Y 2ST A{dz dz F21
za veznike.

U petom poglavljuopisani su meta modelLINE OA NA @ ¥ BPNOKNE S 6 y A |
relacijskoj bazi podatakieto meta model hijerarhije glagolskih vremena i meta modeli
sinonima i homonima

I 0Saldz2Y2LRAf ¥ @t 2 sustamBedaljpibghia N@KSnetodi.
hLAaly2 2SS LINRPOANAGEIyYy2S Y2RSt I LigeRhed | 1 NE
relacijske shemdi S A YL SYSy il OA2l NERO&EyLINE OANBEy RS Y I
NE S 6 YWAovdm poglaviju opise je i LINBEv@nje algoritama transformacije
formaliziranin FNOK i QFNOK zapisa u relacijsku bazu podataddgoritama za
kreiranje odgovora.

U sedmom poglavlju prikazani su rezultati testiranjaza LJ2 S Orimedel A
LINEOANBY 23 adadl @l ( Skpd @ébadiat OB BN AYDS (2 R
pitanja engleskoge ST A 1 I 1 2 2 S nadnjihBvdXefisivehfe lu yelagij$u bazu
podateka. Prikazani su i rezultgdropitivanj T | LIA & | ypitejima@BiodhggA O |
jezika odnosnofunkcionalnosttJNE OA NSy A K NF O3 BX ( 2REA 2002 NI Y |



G§SAGANI Y2S &dz dzl £t 2dz6SyS NBSESYAOS A teIAldlyel
28 A Yl yeAYl LINE @28 NDFustayie2estyas ind priRjerima 0Sy A K
NB 6 Sy hiddtskonwi ieziku kako bi se pokazala njegova primjenjivost neovisno o
prirodnom jezikuna kojemsNB 6 SY A OS A LA GlLFy 2l 122AYlF &as LJ
U osmompoglavijudonesenia dz T | 3 @2Az6 04 i NI OA @l y2l GS L
AAGNIOABIty2¥2dz yIF R2ANF Ryadz A LINRPOANBy2S &dza



2.t NE3f SR LJ2 RNXz5 2 |

Strojevi s ljudskim sposobnostima bili su i ostali predmet interesa, ne samo u
Tylyali@SyAy 1 NXz3 2 JRoyain Emjeins inteligencia (amy. 2:8ficigi 2 & G A ®
Inteligence, Al) prvi je upotrijebio J. McCarthy kako bi prikupio sredstva za organizaciju
konferencije u Dartmouthu 1952]A 2 R G RF L Ll2adl a8 A&aGNF O

PostojiYy 232 RSFAYAOA2I dzveSidyS AyiuStA3aSyOAnc:
One se mogu razvrstati u 4 skupiidg

M® NI TYAOt2IGA fadzRailAy

A aldzi2aYlFGATFOA2E 10UABy2aiA 1228 |az2cC
poput R2y20Syal 2RfdzZlF>X NBSOIF@Fyal LINRO
1978.)

Aol TodRt 2ABA y2@0A LI21dz0F2 RI a$8S 2Y23dzs
& dzY2@AYl X dz Ldzy2Y A R2atz2@0y2Y avyiatd
H® NI TYAOt2FGA NI OA2yl fyz2
A ot NRdz6 | @l yaS YSyualtyAK a@gz2z2ail g 1 NR
(Charniak and McDermott, 1985.)
A ot N2dz6 | @ ya2S Laddzd {F 122A Y23dzAY
NBI3ANIY2Sa 62Ayaidz2ys mdhpH PO
od LRYIOFIGA &S fa2dzRaiA
A at N2OSa aGdgdFNIyel aiNR2SgI 122A 201
AyiStAaSyOacdz {22dz AYlF2dz f 2dzRA G 6 Y dzNJ
A ot NPdz6 | @l yaS 1112 dzAYyAGA RIF NI &dzyl 1
fe2dzZRA 02ft2Ad OWAOK YR YYAIKGIZI mMphmPO
nd LIR2YylFOFGA &S NI OA2YyIlfy2
Aatz2teaS NIRI 1228 0O0StA 202layArAidAr A SYc
NI} 6ddzyl f yYAK LINRPOSala o0{OKIft12FFZ mddnd
A aDNI Yyl NIédzylftyAK Tyly2aGdAaA 122 &as o
L2yl OFyeala o[ dzZaSNJ I yR {Gdzoof STFASEt R w
lyY2Sihyl AyGaStAaSyoraslk &S ol @A UMRBROE SY2Y
Y208 2dz 4S5 1tFAAFAOANI GM,[EONBYl ONBGA LINROf &

A adzadlrogxr 171 NBSOI@lyaS d2oA6l2SyAK fad
jezika, prepoznavanije slika i govora,)itd

A adzadl @or T NBSOF@lyaS F2NNIfYyAK 11 RI
logika, geometrija, itd,

A adzadlor 11 NBSOIFI@lIyaS S{TaLISNIYyAK T

analiza, planiranje proizvodnje, i)d



A

{dzaGl @A 122A &S avYl iN¥ 2dz EyG:St AASYlGyAY AYI E
A pokazupLINA £ 32 Rf 2A @2 OAf,2y2 dzaY2SNBy2 L2
dzé na temelju iskustva
korist @St A1S 12tA6AYS Tylyel
pokazuy svojstva svjesnosti
komunicirgua 62 @2S12Y LINANRRYAY 2STA12Y A
adzadF @ Y2NI (12YdzyAOANY GA & 62@02S12Y A
LINA2F UGSt 2a1A YIGAY
A tolerirajull2 AINBO1S A yS2l,ay206S dz {2YdzyAll OA
A odgovargu u stvarnom vremenu.
Turingovtesf7]s 12283 28 LINBRt20OA2 ! fly ¢dz2NAYy3I=
T R2@2t 2l @l 2dz0dz 2LISNI GADydz RSTAYAOA2dz Ay (S
u

> > > > P

L2yl OFyas 112 &Ll2az2oy2ai NIGSdzyltF RE LR2AC
kognitivnim zadacima (poy | @l y2S3 aK@lF o8l yaSs LINAY2Syl > |
R2@2ftay2 RIFI TI@FNY AaLAGAGEGS6F 122A 2SS AYLl 2

I dz 12222 & NY6dzylt2Yd | 12ftA12 AK yS dzalLhAe
o LINRPGOfC dzZNA Y A2 3 GSA0Gd 51 120 0 ANIAKdaGIAE & I2EIRG0S
[8]:
A alLlazoy2aid LINANRBRy23 3J2@2N} (F12 0A
2RNBSSy2Y 2ST A1dz
A prikaz ili reprezentaciju znanja u svrhu pohrane informacija do kojih se
R20f 2 LINR2S AfA GA2S12Y AaLRAGAGlIyEl
At dzi2YFGAT AN y2 IT11f2d8A@BlyasSs alLkRaz
AYF2NXYIOACS (12 0A 2RIZ2G2NA2 yI LAGL
A aLJ2a206y 2 aobdnogzé S yL3NA | BaRiB | okolngstnta |
sposobnost djelovanja izvan nametnutih okvira.

2.1. Predstavljanje znanja

t NBRadGl gt 2lyeaS Tyltyeal 6Sy3afo Yy2gf SRIAS
LJ2 G LJ2 R Nz isteligedzeRIS[T, Y95 [10], [11], a bavi se metodama formalnog
TrLaarglyel Tytyel dz NI}6dzylfdzd ay23l AalbNT
LINATFT Tylyelro wkédyltfyAir adaidlg G§SyStelSy vy
GNBol AYFGA &affi2lSRS6S Y23dzowy2aiAi
A bl G§8YStadz LR aG2e2S sty jdpdsdbanizddostaMjprie2 3 1 v |
LIAGry2F T 2R3I2G2NB 122A 6S aS 1 2NRaGAGA



A bl GSYStadz NR2S46A foimalidirdno anangeliiNde Badazel?2 4 G 2 2 S
NES6YyAldzZ &dzaidl @ 2SS dz Y23dzowy2adGAr alyz2adl
adz GS AT 2F @S LRIGNBSYSs: LRraitz22806S Tylyes

A bl GSYyStedz AT 2l @F 122S LINBRaGF @f 21 2dz LI :
Y23dzoy2aiGA &l Y2aidlty2 LINBRt2OAGA y20S A
AT 23S LINRP@2SNBySs LRaidz22S6S 1TylyesS as
indukciju i analoguj).

A Y2NROYSYI2RS ylft23A2Sy adzadlr @ 2SS dz adl ye
F2NXIEATANI Y23 Tylyeal Al RNXz323 &adzadl @
primjene.

%l LINBRadGlI @tatryasS Tylyalr N}YT @A2SyA &adz NI
122A @I NA NI 2dz LIP3|d f VESORSHyy? a2i0Af M| aLSNB R/EIGAIOAE 2| v
YSG2RS 1228 dz a92Y LINAR{lFTdzZ 1 2NR&aGS 602 NR OGS
[13], [14], [15], [16], [17], [18]: Basic Conceptual Graphs (BG), Malgered extended
semantic networks (MULTINET), Hierarchical Semantic Form (HSF), Resource
Description Framework (RDF) i Nodes of Knowledge (NOK).

2.1.1. Obrada prirodnog jezika

Obrada prirodnog jezika (englatural language processir@lLP automatizacija
je obrade ljudskog prirodnog jezika kdijd: 1 2 S S NJ polpadtématska dbkadEh9].
UFLIEALFOA2FYEF TF NIR & LINANRRYAY 2STAl12Y 1
LINBR&GI @t 2 LINROf SY idzly[3dRHBDA2 axi NIRR AlGMS Y{SS e
razumijevanje prirodnog jezika i sastavni su dio mnogih aplikacija za rad s prirodnim
2STA12Y 1+2 OG22 adz A | LRA{1FrOA2S T+ 2R3A2GI NI
Yl dza LI2 NB S A @I y 2z8 radNg drirbdhith jedikorBowd IDrist tR |
NI TEAGAGE adailal asSyryaais
A G S Gsprhantika €ngl. heavyweight)- semantika je prikazana formalnom
f23A12Y a RSOGFf2yYAY F1aA2YAYlF (22A Y23
A aNBRyeaS S Ohdl.midgdieweigh)dtanielii sema formalnim ili
YSTF2NXIEYAY TFLAAAYL 122A LRRNDIJI2adz Y
A lagana semantikaegl. lightweigh)- koristi oznake za klasifikaciju podataka,
15r12 06A LINRP@2SNAfLl 2SRyz2aidl gyl 23IN}yAG6
LINE OANBY23 T F1ft2dz6Adlyal @
Mnogi sustavi koriste varijacije ove triste semantike. Ljudska komunikacija
NA2SiG12 1FR 2SS LINBOATYLF A f23A6yLFS fA &acg
AyiStAaSyOaal ylaiz2zai R2KakohidNEP pasto dedtupriijiy dz NI 1



[—

12NAOGSy2S f2dzRAYI A AT RNHAAK LI2RNYz62!I 3
F £ GA

S § 1 22ARDRAB b[t LIAAYSy2al

QX

212.w2S6yAOA LINANRRYAK 2ST ATl

b[t 28 LRgST Iy & tAyagrAaGA1I2YE 2SNI It GA

I dzG 2 YI G AT A NI y dz[28]N2B]d AAyadidmaalidk 6 yrF fEATEdz AT I 2 Ry
2ST A1l A yI G2 1+F12 &aLSOATAGYR6,RRASE6A A T
adzAGF GAYlL T+ 206N} Rdz LINANPRYAK 2S8ST A1l @I Oydz

i &1 RNDS 2LA &l ydz aAyidl 1adz A &aSYlLydAldz LR2ayY?
TylLy2adA dAflGy2Y &adz (yeiasS LkRayY20lF AfA A
R2aSt20Fyal a (FNI{TGSNRAGAGSYRYSdrdzadiad W2&FA Y¥ay | |
se rabe za organiziranje kolekcije pojmova da bi se oni objasnili i ponovno upotrijebili

[28].

Prije desetak godinavori informacija nanternetu bili sunamijenjeni ljudskom
korisniku kojije njima upravlj@ posredstvom jednostavnih veza (linkovalok u
RIFEyl Oy 2SS @ Niog&nzs obiatfPpadgte&iBeirani neovisno od podataka.

LRS2I & Sweba/podkadumied da se Internet 2 OISNB G NI OA G G Ay S
12NRAROGSYy2SY NR2S6AE @SO6 A {NRBI dzZLll2GNBodz 1Ty
AAYyGlr{iA61dz AYVGSNRLISNIoAfy2aid LINSBRYSGYy23 NE
temeljit i sveobuhvatan opis predmeta potrebni ne samo iiaol pojmovi@Sd A
propozicijska logikf29], [30].

Y%l dzi ONBA Gl y2S aSYryGA61AK 2Ry2&al A KAZ2
2SRy22S8STA6y2Y NBS6YyAldz Y208 a$8 {1 2NRaidGAGA LI
analizi (engl. Formal Concept Analysis, RES)T dzf G § 2 @23 LR adGdzal I 2¢
6Sy3fd DIFf2Aa [FGGAOSO (22A 2Y23dz6dz2S KA 2SN
@S1S AT YSSdz 2028 1FilF>Y @GATdad AT OA2dz @ST |+ A
hijerarhijskoj strukturi31], [32], [33].

Croatian wordnet (CrowNB4]2S aSYI yiGA 61 YNBOla KNI (47
je na temelju Princeton WordNet[35]NJ T @A 2Sy 23 Princetbnd S kizignA £ A O dz
se imenice, glagoli, pridjevi i prilozi grupiraju u skupove kognitivnih sinonima (synsets),
a0 1A AT NI O gl 2dz8A RNHAIFIS6A2A 12y O0OSLIid® wST «
L2ayY2gl 1 22AYF &8 Y20S [BNBGI GA dzLI2 NI 62 Y LINE

weS6yAl KNIIGAlPBE2E8SNEBREBEYRUzZi2REBALANE T |
NA2S6A 12258 &S 2l gtaladz dz 1S1a020AYF LRAAlY
ATNITE dz OFNH2YydzZ NBIAZYyFEYAK AT NFYT A &f o
NESS6YALFY AT NIRFE 281 N& YUK | NF AdzNINE 125 NNS . IJNE K



s hrvatskog na neki drugi jezik, tieahje algoritama iz teorije grafova, u kriptografiji, u
al adl gt 2l yadz {NAOFf21AZ AGRO

2.2. QA sustavi

Question Answeng (QA) sustavi imaju za cilj odgovarati na pitgogatavljena
prirodnim jezikomodnosnanude automatizirani pristuf NI OSy 21 2 R3I2@F2 NI Yy I
[37]. % 2SRYAG612 &ag@Aay v! adzaidl GAYL ddz 2ay20y¢
LINB y | £ | OS y[38H139 R B2 NI
1 analiza pitanja,
T GN¥ OSy2S 1FYyRARFGF T 2R3I202NE
1 odabir odgovora.
Ove faze prepoznatljive su i akviru (engl. frameworkQA sustava koji je
podijeljen u 4 moduld42]: modul za obradu pitanja, modul za obradu dokumenata,
modul zaizdvajanjeodlomaka i modul z&dvajanjeodgovora(Slika 2.1).

modul za obradu
pitanja

modul za obradu
dokumenata

modul za izdvajanj
odlomaka

modul za izdvajanj
odgovora

Slika2.1. FrameworkQuestion Answering sustavi@2]

ay23aF A&0GNI OA DI yal [43)[44R[ASE[A2DAGNME] 4714 dz v ! &
yI GSYStadz NRT 24 OX@A K dA MNALIASINA SMratedtanjpl?2 & (0 | Jf 2
Tyré6ra1sS 1 2NAOGSYAK oFTF LERRFAGFTFZ LINANRBRI
odgovaranjina pitanjga u[41]RI yI 2SS aft @8 RSo6l 1ftFaAirxFTALl
1. Klasifikacija temeljena na domen
- Otvorena domea ¢ odgovaraju ndilo koje pitanje
- % G@2NBY Il At A 2c3dddovakd S Ipitanpra Y Sy |
2RNBSSydz GSYdz
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2. Klasifikacija temeljena na tipu pitanja
- 2AY2SYAS8YlF LRAGlIYy2F 0gKFIGXZ 6KSYI KA
- Pitanja na koja je odgovor nabrajanje
- Pitanja na koja je odgovor definicija
- Hipotetska pitanja
- ' T NB 6 Y I (wHyhaw) vy 2 I
- Potvrdna pitanja; odgovor jea &jili o g
3. Klasifikacija temeljena na izvoru podataka
- {dzaGlr @ GSYSt 2SSy y linfornatknRetivigly 2 dz LJ2 RI G
- Sustav zasnovan na znankKnpwledge Based
- Hibridnisustacd SYSt 2A &S yI GAO0SaGNHA AY Al

2.2.1. Large Language Models (LLM)

Veliki2a ST A 6 y Z%englYlageSLarfguage Modeld LM u posljednje vrijeme
R2YAY AN} 2dz dz L2 RNHz6 2gistagakoflddgoGarajuihelpidBRjy 2 3 2 ST A
postignut T Y I 6 2 Yy dz/ [2LANBYR | LiIh Raxitked @lokzza znanjaengl.
Konowledge Basg§ 22S 20 @zR DR § B ddRakalL&Moyi S8emonstriraju
a Y | Eppadibnost generalizacijel OANR12Y NI aLXRydz G§S1&addzt € yA
YFEGSYFOGASTAK TFRFGEFETE T 2R3I20F NB8a2S yI  LAG
U [49] sudefiniranetri paradigme kojenijih ilinjihovu kombinaciju, koristeeliki
pre-trenirania ST A 6 Y (BnglYpReRathédAlanguage modelPLM):
1. pre-i NBYANI y2S 1 I GaINIFA yRS LIZINESDaasifane2lS0 Sy A {
& GStA12YYQRUISGMIRYY AK o KA P2 NILR R $ O A yAeYs
ALISOATFAGY 2Y T I RIGY] dz
2. dz6 S gug® uputacNBESOF gl ya2S T IFRIG1I &S &a@2RA ylI
1 22A & daredirbnbri iyicdelyLINS
3. generiranje tekstaq tekst se generira iznanja kodiranog u generativhom
2S1 A6y 2 YnapfihBrGRTYz o
BLAGADEIYy2F & Y2RSEAYLF NITEAGAGAK OStAGAY
RI NI T dzYA2S gl yasS -otaziah 6 HZA0K t A2|05UdsKpJINGRzofit[ AaO A f 2
razumijevanja ali i dalje ima mnogo prostorza pobd 2 O i geRekiranji ispravnih
f23A61AK 20fA 11X O0G2 adASNESSI T IRI I 8BS NESNIYY] 3
podataka na prirodnom jeziku ka izvor nekom manem modelu nego izravno
odgovaraje na pitanja.¢ I 1 2 @AIMIE evaluacije pokazali su da L-bM pokazuju
NI T f Aetijipgdzi2 e NI T fAGAREBS AANENYAY S gSDR2VYSHIT A
za njih prihvatljivij{50].
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¢NBydziy2 ylI 2Ll yl GRISA kofegjgraz@gicNdpénAtddaser 2A [ [ a
dz dzL2 N} 6 A dz a@22S GNR Ayl 6A0OSY MKGPHEDt ¢ o Pp
1221 adz R2aidzllyS 1 IH51ly2 NWQAG Sz NS 1 dzih 6RIGIAKE R
verzije ChatGPT 3.5 i GPT 4 i prikazana usporedba dobivenih rezultata, ali i dokazi tvrdniji
da su sposobnosti GRT dza LJ2 NBRA @GS a fa2dzRaiz2y NIXTAy2Y |1
G23F GNBol dz6 Ay Austav kdji biljse mogab kvalificirath Kn@oigdna
generalna umjetna inteligencijaertgl. artificial general intelligence AG). GPT¢ 40
dostupna je od svibnja 2024.

Model procesa GRa (engl.Generative Prérained Transformar dz] f 2dz6 dz2S &t 2
I NKAGS]0dzZNHz 61T AN ydz yI 12y O0OSLJidz 4NIya¥Fz2NYl
su[52]:

1.t NBRONBYANryeaS (22S dzlt 2dz6dz2S dz6SyeaS oSi
AT NITEABAGAK AT @2NYF T GNBYANIryeaeS oSI
1222Y &8 G4S1aid NrToAr2t yI G21S8SySz 122A Y
tol] Syl LINBGOINIyaSY dz ydzZyYSNAG1A @S| G2NE
G6S1ad 112 &aASNR2dz oNR26FYAK ONAS2SRy2adGA |
2R YAl aftz22S@lF 122A {(2NRaiGS YSKFIyATYS
tokena u odnosu na sve @dé tokene u upitu.

2.CAYl LRRSOIFI@GFyeal (22l dzlfadzdz2dz NSy AN
ITFRFOAYF LRLMzi 2R3I2GFNIyel yI LAGlIy2l X
ALISOATAGYAY & dz2LlR2 GAYLEF LRRFEGETEF 122A adz |
GNBol Al GNDI @I GA D

3. Generacija tekstg dz] £ 2dz6dz2S 2RF0ANI G271 Syl yI (§SYS
GA2S12Y LINBRGNBYANIya2lF A FTAYy2 LRRSOI G y:
G§21SyS dz aS1OSyOA 1112 06A LINBROARAZ2 VyI 2¢

4, 1zZIlazz3SYSNANI yA (S1aid &S LINBRaOl gt 2l 1 2NAa
2R3I2G2NI Yyl LIAGEFHYy2SS RA2 LINAG6SET At A yS{A
a2RSf Dt ¢ | 2NAai deeRenmigyj rapratide SlgoBtGe kek6 y 3t @

OA 2Y23dzoA2 12YLX S1ayS TFTRFG1S 3ASYSNANIyeal

LJ2 RNHz6 2dz dzvyeaSiyS AyidStAaSyoaesS 1Tt 206NF Rdz LI
Transformer predstavlja temeljni element modela funkcioniranja -@P&a

njegovu arhitekturu prikazuj&lika2.2, koja se sastoji od dva dijela Encodera (na slici

lijevo) i Decodera (na slici desrib3].
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Output
Probabilities

Add & Norm
Feed
Forward
(CAdd & Norm |~_-:
~EEEEERED Multi-Head
Feed Attention
Forward I Nx
—
Ny Add & Norm
Add & Norm Masked
Multi-Head Multi-Head
Attention Attention
At At
- J \ o,
Positional Paositional
Enc : _9 G_ :
ncoding Encoding
Input Qutput
Embedding Embedding
Inputs Qutputs
[shifted right)

Slika2.2. Transformer arhitektura modela[53]

GPT i Node of Knowledge (NOK) su oba alati koji se koriste za obradu jezika i
NI T dzYaaSgryasS AYyTF2NXI OA2 X [ISlka23prikdz@edz NI T f A
odgovor GPT n2 Yyl dzLJAG 1 22AMiNDR. (NI} OA dza L2 NBRo |
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Usporadba izm=du Chat3FT-a i konc=ptualnog ckvira Hod= of Fnowledge (HOE] mok= == d=taljnoc
ragmotrisi kros n=koliko kljudnih a=p=kata: arhitektura, nafin fuonkcioniranja, rimjena I

=p=cifictn= prednos=ti i nedos=taci.

Arhitektura

ChatGPT:

Modeliranje: ChatGPT j= modal tamelje=n na dubokom céenju, po==bno na Transformira arhitekturi.
Trenirano j= na velikim kolidinama t=k=tualnik podataka kako bi == pos=tiglo ragumijevanj= i
ganeriranje prirodnog je=csika.

Podaci: Foristi Sfirck ra=pon podataka prikuplienik iz razliditih isvora na intermesu, ukljudujusi
glank=, knjig=, web =tranic=, i jof mnogo Soga.

Node of Fnowladge (NOK):

Struktura: HOE je okvir sa organisiranj= zonanja koji koris=ti Sveorove [nodes) za preds=tavljanje
koncepta ili dijela informacija. Ti Svorovi =u povezani na nacin koji omogucava hijerarhij=keo
ili mreifno predstavljanj= snanja.

Podaci: Ohifno == temalji na specififno =trukturiranim i kuriranim isvorims podataka, Se==to u
cbliku baza podataka ili =pecijaliziranikh repomitorija.

Hadin funkcioniranja

ChatGPT:

Interakocija: Fori=nizi postavrliaju pitanja ili daju upite na prircdnom jesziku, & ChatEFET generira
pdgorore koristefi svojs =poschbnosti rasumijevania i generiranja tek=ta.

Flak=ibilno=t: Mof= cdgovarati na Sirck =peaktar pitanja i prilagoditi == razlifitim kontek=tima
i bemama.

Node of Fnowledge (WO :

Wavigacija: Forisnieci pretsraZuju ili navigiraju kroz mr=fu Svorova kako bi pronasli informacije.
Struktura Svorova cmogutava lakso identifikaciju odnosa ismedu raslicitih koncepata.
Bracigno=t: Pruka precizn= i dobro strukturirane informacif= unuwtar =pacifidénih dom=na,
omoguiuinti dublje razumijevanje specififnih tema.

FPrimjena

ChatGPT:

Jircka primjena: Foristi = za razlifise =vrhe kac 3tc =u generiranjs teksta, pomos u pisanju,
pdgoror na pitanjar prufanjs pre=poruka, i podrska koris=nicima.

Razgovorni agent: Ca=to == kori=ti kac chatbot za interakciju = korisnicima u stvarnom vremsm:.
Node of Fnowledge (WO :

Jpacijaligirane domen=: Idealno za upotrebu uw akadems=kim, snanstvenim ili tehnidkim dom=nama
gdje je potrsbno precizno i hijerarhijsko organiziranje snanja.

Chrazovanj=s i is=trafivanij=: Horisti == ga obracsovn= =vrh=, i=trafivani= i kac alat ©a podcsku
ufenju i rasumij=vanju =loZ=nih tema.

Specificne prednosti i nedostaci

ChatGPT:

Bradnosti: Vimocka flaks=sibhilnos=t, s=po=chnost chrads Sirckog =p=ktra tems, interaktivnco=t i
prilagodljivos=st razlidicim kontak=tima.

Wadostaci: Mofe dati netofne ili neprecizn= cdgovors, ovi=no o krvaliteti podataka na kojima e
traniran. Hedo=tatak dubinske spacififnosti u odredenim domanama.

Node of Fnowledge= (MOE):/

Pradnosti: Vi=oka preaciznost i tofno=st u =pecififnim dom=nama, =trukturiranc i hijerarhij=keo
pradatavlijanj= informacija, korismost sa dublie istrafivanje i rasumijevanje.

Hadostaci: Manj= flek=mibilan u odno=u na ChatGPT, mofe sahtije=vati vife vremena za navigaciju i
pronalazanije informacija-

Eakljncak

Chat3ET i Hode= of Fnowledge (MOE)] imaju raszlicdite prednosti i primjen=, a odabir izm=du njih
ovi=i o =pecififnim potrebama korisnika. ChatGET j= =svestraniji i bolje prilagoden za opfenitu
upotrabu i raggovorno interakciju, dok je WOE idealan za specijalizirane domsne gdje= j= potre=bno

pracigno i =trukturirano snanje.

Slika2.3® | a L322 NBRo I Aali fefoBeddode KfIKiioBledge (NOK) koju je generirao
ChatGPT 40
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GenerativniAl alati LLMje i MicrosoftovCopilotintegrirandz (i NJBiOgi Kad O dz
Microsoft 365 alatCopilot2 S A T GpedABREny2 ST A6y AY Y¥RRSEt AYIl (2
/| KFiDt¢x FfA 2SS yIFR23INISSYy aiONHAXGI2O0AY ¢
2Y23dINERBENI OA Ol y2S A NBFSNBYOANIyaS 2ytAayS$s
upitd ¢ 2 Ydz 2Y23dzdz2S Al RGF2Fya2S A Al N} Rdz &t
NEBf SOFIylySs 206023 06dz2dzoA G112 a@gz22S 2R3I202
izravno preuzetim s weh®5] (Slika2.4).

% Ccopilot

Certainly! Prometheus is a
fascinating project from
Microsoft Research. It's all about
building faster and more efficient
datacenter systems by co-

designing distributed systems
with new network primitives.
They take advantage of programmable hardware to accelerate
applications across the entire system stack, from algorithms to network
design and device architecture'1 . If you're curious about how it works,
think of it as a blend of Bing and GPT—it combines real-time information
with OpenAl’s next-gen GPT model to generate accurate answers 2/. So,
in a nutshell, Prometheus is like a supercharged Al that helps power Bing
and ChatGPT! @ g7 3

Learnmore 1 Bf microsoft.com | 2 windowscentral.com

3 windowscentral.com || 4 en.wikipedia.org | —seeless

Slika24h RI@2NJ / 2LIAt 201 yI dzLJAG a~G2 2SS t NPYSUOKSdzAKa

AnA

+StAlA 2STIAB6YNI OYRYyRSE A2 RIA2T2NIF  yI  dz2LIA G S
znanjaA aG23F R2€ T A dz LAGI yredl ai 2y6R2A&0 Ri2l 614 35
naziva halucinacijomi [56], [55], [57]. a SG 2 Rl L2 0 2X @0 ¢zt 2 dzd Mad | y ¢
AYTF2NXYEOA2H Al gry2aliAkK Al @2NY Tyltyetl AL
AYF2NXYIEOA2E Yl 2LWBSyAid2 2SS LRI ylLGl Bl 2 wSiaNJ
w! D 28 LINBRf 2 @@ 32 SizaipiaBadNBEEROBNIEISOF y2S | OdzNA
znanjad LINB 6 | @ yLANS OO dzNB\yK2 ILIXrBzlsvbjpiildgodifivi répbzitodijy” 2 0
podataka[58]. ¢ A LJA 6 I Y  wSliKa2.5) . INIR L3S @azyoe pitom nakon kojeg
dohvatitelj (engl. Retrievef f 2 OA NI A  LINBG N} Odz2S NBt SOl yiyS
R2K@FOSYyA NBIT dzf GF GA & dslclieBld? @2nfagetdkodg | OA 2dz &
procesa generiranja58].
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Science |
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| [ wuggingrace | [ @ """ . Vudeo
& Index -
1< 3 O i @ openal E

LhAL l—J — lefu5|on Gemini Knowledge
Y . . GAN  ©  stability.ai @ o :

= ¥ i ; 3D

i Sparse Dense Others | ______ 4+~F ModelScope

RetrieverjiRetriever " f| | B 2
Retriever Generator Result

Slika25¢0 DSYSNAR G+ 8D | NKAGST G dzNF

Open Domain Question AnswerinODQA) YS (i 2 RS 2L Sy Al ?2 a
dvostupanjsku arhitekturw kojoj suRetrieven Generatortrenirani odvojeng dok RAG
spaja ova dva dijela u jednu arhitektya9]. Y 2 NA GRAGyo8rnSsnarametarske i
nelJ- NI YSGOFNE]1S VYSY2NR2S 2 Llaalchacips A R 2820RS\ R 2
interpretabilnosti u zadacima | 2 dgdvarangy | LIA G | Y @59],A[60R I OA Y I y ¢
[61].

+StAlA 2STAG6YA Y2RSEAZ 1T ANDODBSya& PREZ2 W
pitanja@ St A | S edtraktudranagyrinjadiok NOK konceptualni okWarakterizira
upravo strukturiranost To NOKnetodu6 A Yy A  odNZaNB § @y 3l y2S LINR o f S
zahtijevaju strukturirano znanjg 126y 2 2RFONI YA &aidzd T ylyeal oc
napitanjaY I R 4SS 2RIZ2F2 NNV 2¥NI&AQSzZLHz 2RFONIF y23 Tyl
generiranje krivog odgovora svodi se na minimum.

2.2.2. Knowledge Graph

hof Al LINBRaildl @t 2Fyal Tuylgrdf@i znadpd@gbi A 6y A Y
Knowledge Graplt KG. Grafovi znanjgredstavljajubaze znanja strukturirane kao
grafovisastavlieniolS Yy G A G S A  @F1UI[63] HdfinfHuYrddovy hanfa
kao grafove podataka namijenjene za akumulaciju i prijenos znanja o stvarnom svijetu,
6A2A O6Q2NRYA LINBRalGl@gtereadz SYyaAdSasS 2R Ay
NI TEAGAGS 2Ry2aS A1YSSdz 0AK SyaAaAdSial

Sustavi odgovaranja neJA G y 2 1 2 NR Ol S @IS Khowkdge T2 g1 1
Graph Question AnsweringKGQA) ima za cilj odgovoriti na pitanja prirodnog jezika
pronalaskom entiteta iz grafa znanja (K&)). Na primjer umetodi LMCRAWKG je graf
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6A2A &ddz 6 A¥NRBSOUNISREINIIEIASY S 2 Ry, DEARY A KA T6YAS/Skc
6 A O ti espogedliwm Slika2.6 prikazuje primjergrafa znanjaza entiteta ! £ 'y ¢ dzNA y 3 &
[65]122A &S LINRBYFGONI (F2 LIaddzad 1 LINBGINI OA DI
rekurzivnose LINE O NUz2B 2 Y 2 @S vy | kakotb@SpRkazalgdedathel 1T A y A
6Ay2SyAO0S

Official
_ hlng
a m fonese o ﬂ m
\ .__.-EW :
- Summer 'aofﬂf'3| ///: f Sherborne
m 2one - \ngu{ﬂe // / Family Educatadat 7 Schoot
| capita ! §

/ name
Member of | / {  Given / Educated at P
! 'a ngLon,
; /mumﬂ .-" ! LIJFII;EItﬂ
e —_ United R tonal ey ’/ Place of b th
i
I

e Kingdom

~ type / / Country of

Constitutional
Mlcmarchiy

;S -~
) e J— _Field of work

citizenship
htemet MISO 315& Calllng A e~
E code = -
. ———Manner
..\H-""\-. of death™ ———
20 .
e ! Du:upatunn

Field of work \
-Notable ’

\ m
/ i
subfields. ~ / \ . Named
- Con \ Field of  par

Notable ™ occupation  work

oF
Algebra S ATPAN TS EF“dE’
f

Notable™ Mm.ﬂﬂe / )
m“ﬁfﬂmﬂ; a—y m m e

Slika2.6. Primjer generiranog grafa znanja akentiteta ALAN TWRING, primjenom LMCRAWA5]

nforration
Technology

| metoda NOKe, kao i K@ @A X 3ANI FA61F+ YSG2RE 122k T
znanja koristientitete i veze& | Y S S dz& 2 6 ywRvrstd fiza Nadataka Kojeze dz
koriste. NOK Koristi relacijske baze podatakaKGi LISOA 21 f AT ANI yS o1 S LI
je su naprimjer Resource Description FramewdRO(fy i Property Graphf66].

t2ai022S8 AaidGN} OAGlrye2l 122+ &S ol6@S LIRadl
[68], [69], [70], [71], gdje se oni pretvaraju u SQL upite na koje relacijska baza daje
2RIAZ2P2ND ! 20AY A&aGNI OAGlLya2AYl 220 dzAas]
prirodnog jezika urelacijskubazu R &S LINA (2 Y & Beftijsky@2auK 2 g1 &
podataka uz ostale baze podatakdz & @2 Y NJ Rdz NCR @BodalNathkdl & G A G A A

Language Query InterfacéNLQI), anjezina metoda prilagodbe za unos teksta u
relacijsku bazu podataka opisana j§7@), [73], [74].
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3. Konceptualni okvilNodes of Knowledge (NOK)

Konceptualniokvib 2 RSa 2F Yy2¢f SRIS O6bhYO LINRLI RI
kojima se znanje prikazuje kao gfaB]. Njezin cilj je prikazati znanje u tekstualnom
20fAldz I 2ZYRBOEZAVYS §@RNR W2 veiama$ IO Y AK 6 @2 NJ
predstavljgediniaul yI yal = 122l 4S8 RIf2S Y20S RA2StAGA
AfA AYFGA FTONROdzGOS {2[8h (G2Y 6@2NHz R2R2Sft 2dze

KarakteristikeNOka su[75]:

A jednostavnost,
Ao23FrGadd2 LINATIFTLEF NIYTfABAGAK ONBRGI f 2dzRa
AY23dzwy2ai Fdzi2zYlFGail23 21 NRGlIyal y20AK |1
AYz23dzyz2ai @2SSy23F dzy2al y20AK Tylyeal S8
AY23dowy2ali 2SRyz2ail @yS AT NIRS {1 2NRAAYAG]AK
Udza LI2NBROA & RNHzZZAY YSG2RIEYIFZ bhY YSG2R
GAGFyYy2F A AYLX SYSy (pgrir@én@[$3]. 1S Y23dzoy2aii OANED
Konceptualni okvir "Node of Knowledge (NOK)" je skup metoda i pravila te
2RI2GI NI 2dz0AK FEFaF TF FyFrfATdz A LINRQ1FT a§
jezika a2 0 dzK @} O |
- NOK metodu,

Q¢ QX

- DNOK formalizam,

- FNOK formalizam,

- QFNOK formalizam,

- t N} @Afl LINB@2SSy2l NBS6SyAOS dz 5bhys

- t NI GAE L LINB@2SSya2l NB6SyAOS dz CbhyY T LKA
- t N> GAE L LINB@2SSyal LWAGEy2F dz vCbhyY T LKA
- {2FGOSNI T+ 12y@SNiAcdz NB6SYyAOl dz Cbhy T
- {2FGOSNI T 12y@SNI Ac2dz dz2LIAAGYAK NBGESYyAOl o
- Softver za punjenje FNOK zapisa u relacijsku bazu podataka i

- Softver za odgovaranje na pitanja.

¢S1aiddz £ y2 | pfikagijeSobliBuNijagrant DMOR@Gam Nodes
Of Knowledge]17]® wS6Sy A0S T I LA&lIYS dz f2dzR&12YZ LN
AN FA61TA Y2RSt AT (12283 28 Y23dzS AyidSNLINEB
AT NI SSy2vhWeRES dapk aG22A Al 6F2NR @G> @ST I Al
dz ST Ad hyA TF2SRy2 6AyS YNBOdz Tylyalod 2¢@21

RA2StEAGA® ! GS{Taldzadty2Y Tylyadz LR2R ylaYly
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a1 dzLIAY L NA2S6A dz yS122 NBS6SYAOA® LYS 602N
iTyr6SyaSeo LYS 48 Y208 &aradzalda A 2R @GAO0
implementaciju metode neophodno je s\ak & @2didijeliti jedinstveni identifikator

dz YNBOA @

202N PSS RIBIGI2A Y2 VY

SPeNOABYAT aldldASyAT SydAaSiz 12yoSuiiz i
12y0S] &c®wr Ng @ENIST addzlyal | LJAGNF { OA2S 6
L2 RFG] 2@%aAS a6i@2 \dR2S ,4S 6 dz@8l 2dz L2 R OA

LINE OSay B 08 ®RNI22A @STFYF aLlkal 632NBROS
LINBT Syl OAcdz Tylyal® ba2AYS a8 LINBIT Sydan
20AB6YAY 602NRY (2 Oi2 aklivdestpbiavé Rt WS dF
blFr26S06F @NBIGI NAR2S6A dz AYSYAYl LINROSayA
+S81 S LIROST dz2dz 6 @2 NP @S idenay aiBGydimatiyilbgg 2 @ + S
122S LINA MmM&[F6E kzend @adyaNG pitanja kojim se povezuju dva susjedna
62N @ ST &Ss stdhchniilibézdie StreliceAsy tpatrebljavajuskada

a8 alLl a2l adz 6F2NROA Y I [NGili Zaididektrippdveziddnjé A y I Y I
LINE OSAaYyAK 6@32NRJI & . NR[BYI2 dobived&hoBelads®ihe2 S1 2 S
uvida u originalni tekst, mogu dobiti odgovori na postavljena pitanja.

> > > >

3.1. PrimjenaNOkanamodelit y 2S5 af 20SyAK NBESYyAO!

Primjena3d NJ ¥ prikdz& Zdanjalana je u[77, 78] na primjeru modeliranja
basneEzopove basna %t | (G y I 278 ha hrdatsRos jeAk@Khé Goose with

the golden egg[80] na engleskom jezikZa qNJ FA 61 A LINA {1 NO®2 NB O A
metodi] 2 NA OGSy A &adz | 2T@HDEOG A 1228 LINAR{ 1T dz2$

Tablica3.1. Koncepti NOK metode

Simbol Znal enj e

L V ORdio znanja u
stvarnosti ili mislima

PROCESNI T LVO

VEZNIKisl ogena
relenica od

VEZA jednosmjerna i
Uogapitan) | pitanje uz vezui
povezivanje
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hayl  a¥%t Gy n@hrvatskonjizikuA2 Y 12 Calfa2 SRS 6

1. abS1A F2aLRRIFINIAYI2 28 YSSdz Yy2
zlatna jaja.

2. hy 28 YAatAz2sz RI 222 dz GNDbdzKdz Y2NI oOAGA
zakolje.
lfA a8 fedziz LINBGINRA2>S yS yI Ol @OA dz yeze
¢FR &S dd FfdzR aly 12NA2 OG2 28 oA2 fdz2R:Z R
Al 3dzoA2 A @2 OG2 2SS AYIl 2

S n NBSSYA
AAY agz2eAay

Istabasnag ¢ KS D22 3&S ¢ A ([80]na én§leskdigeiR@asi: ST I a

1. ahyS RIF& | O2dzyiNBYlIYy 3J2Ay3 (G2 GKS ySad 2
and glittering.

2. When he took it up it was as heavy as lead and he was going to throw it away,
because he thought a trick had been played upon him.

3. But he took ithome on second thoughts, and soon found to his delight that it was
an egg of pure gold.
Every morning the same thing occurred, and he soon became rich by selling his eggs.

As he grew rich he grew greedy; and thinking to get at once all the gold the Goose
O2dz R 3IAPSsE KS {AfftSR Al FYyR 2LISYSR Al 2y

hRNESAGIy2SY 602NRPGIS LINPOSAYAK 632NRJI
LR2ONBOFE A LROSTIAGLIya2SY @STFYF (22AYlF 2§ L
NEESYyAOA &adRIOBNG | 4 dLINIO| Blikal.B) i ng engldshid fezika { 2 Y 6
(Slika3.2).

20



Utrbuhu

Zatna koka

Zatnajaja

e
Uzrok 2. Dajoj mora P
aje biti 87 2. Mislioje
N %
9 ) s
E &
%
& .
Zata  [Oliko?
Mnogo
2.Ne \ko? %
NIy KR 21 C 3
2
/N Gospodar
v
Two?
2. Zakolje Koga?
Mnogo o !
\FT‘! U je?
(\.’
4 $ §
«o? 3. biByrd2
3% 4. Korio se
prevario
Rog. I
80y 5 »
Z
S 5
I
e ok Uzrok]
Lud SLLENYY Bioje u Zagto
Of
s
= VS
4. Polakomio -
oFaysS awntl iyl

/8
v
L
?
hy2 G2 &
imao
)
4. Izgubio
Blagom Koliko? Ninogo
el et

on second
thought

Slika3.2. Prikaz basne "The Goose with the golden egg" primjenom NOK metode

dz 121204¢

LINR Y ¢

21



Na prvi pogled je vidljivo, usporedbom teksta badaipostoji razlika u prijevodu
1221 2SS dz@2Si20Fyl 20A8F2AYIFZ YINBRY2Y LINBF
A YINIQ@y2s at202R2Y LINBG2RAGStE 2 ® +S06 dz a
OA@2GAy2S 122 28 ySatl2esSl f1Izqwl0ze i aldy Sdf Ik NIl
223 Y208SY2 1TlF1ft2dAiGA RIF LINB@g2SSya2S yaes
dz 2SRy2Y 2ST Aldz dz AaiS LR2Y2@S dz RSHzZZAAVYA2S]
0S40 LINBGSadA yI A&adA yrFr6Ayd t NBYl (42YS dz
NESOSy2S amarhiiRd 2 RSH Yi2a K2 LINA2SP2R al 6dz0F 2 L
2S 1 dzi2NJ KGA2 LINByA2SGA 6AGFGSta2dzd ! yIG26 G
YI6AYDd ¢2 TylFr6A RIF &S TylyeaS &k RNDIFIy2 dz ol &
Ovodovodi@ T I 1f2dz61+ RI 28 Y23dz20S 6dz0F GA Tyl ya:
teksta.

t 23f SR2Y y I SHRI1ITSAKE320 dANB | B S NI T € A1 dz
2S A NITEtAll dz at20S8Sy2aiA ya$32@¢S Al NI RSO

oNR2lI G6@2NRGF A @ST I (22AYF 2SS LINAR{IFITIyd® LY
wylélay2 1T bhY YSG2Rdz 28 R20AQlIy2S 2R32
112 TFYSYFENRY2 NITEfAldz dz LINA2S@2Rdz 121 20«k3d

2RIAZ2P2NB yI Aadl LRAGlIy2a2l AlF12 2SS MhalLR2NBR
primjer dTko je nesao zlatna jaj&?dTko se polakomia® (Slika3.3), aTko je zaklao
1212 0Ok dza | dzK

e = ‘What?
\ e P [ 4.selling } =
y \ .

/S- S S
& \Z
= - "

Slika33.h RI2F2NJ yI LIAGEFYy2S a8NBsAINBBREKEYA2KEKG?2
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S druge strane postoje i pitanfaimjenjivasamo na jedan modgl | | 2naOi 2 285
primera¢ 12 2SS 0A2 f dzRK @WhdzgréNEnB (i @] 253/ B®KSIAq R @A
metodaLINA Y2Sy2A @l 28 yI Y2RStANIya2S NBSESYyAOF |
jezicimaS2 0 1 ANRY yI &f202Rdz dz LINA2S@P2Rdz YyS1A RAGC
L2adz22A NITEA]lF dz Add22 LINARG6AZT yI AaldAyY NB6
I yS al Y2 Y2RSt A Nlsgf@#f ModelNAbiokaemRerik iz Xdge® S
0A &S Y23t AnPERAIIBISGRSARRIEOINFIGASES1ai20S |
idz 02y RIAMIF2IDA &S @S 0652 RUNBY 2 Je hjepyERidikbsy 2 RSt | d
dz Y2RSEtAYlI A LINA2SJ2RA ¥ aMWAT ©ANDR dratcd® ¥ DS LI G
12NRAGAGA T LINB@g2SSyeaS (S1aid201 (S LkRoz2faC
i obrnuto.

U[78]zabasruy I Sy 3f Sa ] 2 Goosevdthh thelgdiernegak[$0] za
svaku NB 6 S yosebrtzA T NI S 8 WMJ T2apds | uh obliku dijagrama DNOK i u
F2NXIEATANIY2Y CbhyY 206fA{dzd h@lF 12 TFLAAIYS
relacijsku bazu podataké®l & @ 1dz 2R NBSESYAOl FylFfAT ANI VI
28 12222 ONBGA NAR2S6A LINALIRF® LT YSSdz a0AK
& 201 ANRBY VYyI yeAK2@dz at20Sy2aiz AYl GAOSO®
glagolomdi 32t a8 adl gtal yI LIND2 YeSeodali®w | af 2cC
126y dz &S WL Ry®EdZ WNJKA2SNI NKA2dz AT YSSdz 3t 3
radniji i prvi glagol iz hijerarhije stavana prvo mjestoUkolikoe § NB &Sy A OF &t 20
dviieNB6 Sy A0S {1228 &adz YSSdze2nikyse podtagli@Sgrvb y S FST
mjestou hijerarhijis {2 O0G2 2SS af dzl 2 dz RINobmmfadeE G NBO 2
basneb I 1 2y @ST yA{l dz agdl | 2keji se@d<ialljgf dgO MaziauS LINE y |
hijerarhije, a zatiny I &4f 2SRS08S NI T Ay SswfostasS NI i@ a S LJ2 4
je glagol povezan.

bl LINAYZ2SNE dz 6 $a ehpldskd@d jeAkBEGeByymorBing the | &y S
alYS GKAy3d 200dzZNNBRX | YR KS nalazesgtrigldgad; YS N C
odkojihstR@I LR BST Yyl @STYyA12Yd ' yIftATl 2Y NBGESYyA
su occured, becameiselidg 5 3A2S 2SRyz2aidl gyS NBEG6SYAO0S Lk
YSSdza2o0y 2 L2 O%idb y!S OBY yashddomadsekasarogesi
6O2NI A LlRaldl gt 2 vy suugshtiglagoib@ Badl bbKmer)I8golA a L2 R
sellingstavlen jena novu razinu ispodecamejer se nalazi nakobecamedb bl &t 2S RS 3 «
razinuidu NA 2S 6 A L2 ST ha/@imjei momihg; tHrg)t i dafjé se gradi
hijerarhip2 @A ay 2 2 YSSdzaz2oy 22 LSEk@BA). I y2a0dA YSSdz NJ
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Slika34® 5bhY 6 S BaNde Sa eNESKOB JEAKD S
Y12 oA &S NB6SYyAOS AT o6layS LINALINBYATS
potrebno ih je zapisati u formaliziranom obliku FN®¥KrmalizacijaNOK metode

prikazana je y12], [81]® h @ YSG2RI |yl f AT AN} LINANRBRYA
YyeAK2@2 1Tylr6SyeSs 112 A LROSTIyYB2.WAK 23S NA
YSG2RIF LIN¥2 LINBGIGFNY TylyeS dz Y2RSt A 11 GA

je u stanju odgovoriti na pitanja povezana s tim znanj8#j.

Kod zapisivanja u FNOK zapise prati se hijerarhija vidljiva u-BNOKI 1 2 Ol 2 &
Tl &gl 1dz y2@dz NI} T Aydz 200N 2dz T F3aINFrRSS | N
istoj razini odvajaju se zarezofNOK zapis @ NB Sy A OS ol ayS It aay

FYR O6agKI0Ka 200dzZNNBR 60agKSYKa Y2NYyAy3I <
ol NIKd GKSSY agKFiKa &l YS0IZI agKFEGKa o6SOl
agKIaGKa NAOKI ag¢gKIFOGKa aStftAy3a oagKIGKa

Ly I £ AT | iz bEBnéi §jiyiovi@apisu DNOK i FNOK obliki2 & £ dzOA f A & dz
GSySta T+ AT NIRdz LINY @A T I lopisadindulpggRdju af 2 OSy
4 na temelju kojih je proveden® 2 St 2 | dzLJy 2u ovomn tatid OA O y 2 S

U[1]je opisan metanodeld I T S LI RFGF {1l af 20SyS bhyY YSi
dvije uloge) a (i84] je opisan model s jednom ulogom. CilujetiLINE Rt 2 OSy A 21 A
pretvaranje teksta u relacijsku bazu podataka te njega dérdd { 2 6A aS L3202
2RI2G2NR yI LIAGIYy2F A (F12 oA a8 Y23ftS y208
52 &l RI &dz RSTAYANI YI LINI ATl GNIyaF2N¥IF OAc
glagole[85], imenice[86], pridjeve[87]2 @SSO Aydz T Y2SYAOlIS oNR2S Q!
[88] te pitanja prirodnog jezika u QFNOK zapis za hrvatski i engleskiLjefpisani su
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I algoritmi za transformaciju FNOK zapisa u relacijsku bazu podataka, QFNOK zapisa u
relacijsku bazu podataka te kreiranje odgovftd Ovi rezultati temelj su za daljnja
AdGNF OAGly2al LINPOANByz2l LRaiz22S0AK NBfI OA2ca
wS6SyAOS pilirddhdma@ 8§y 51 dz LINSG @ NI 2dz aS dz Y2RS
Ay G SNLINB G ANZ2ISA S/ | dd SymasBar ge $ ZliRd2Al Y22 R 6 32 NR &
Al YSSkaeyEB@&RY 2 6AYS YNBOdz Tylyzal o 202NJ 2S5
Y208 RACStAGAZT | agdr 1A y20A LRa2l Y[1AtA y202
¢S1adGdz2 ty2 TylyaS dz LINANRRYy2Y 2S1TA1dz bhyY
61y26ft SRIS ySGg2N]l I Ybo (22 [1AWE 2 agid 2ASI2AR6
znanje (LK, languagey 2 6t SR3IS0 1225 25 yI yla2agadza NIT A
1y26f SRAISOV yI af 2SRSowokingllyi2Agyf AS R 3AS ONI| RS 12y51
od gornjih razina i predstavlja konkretno znadei 2  LINSlikh B.ENGR Setoda
2Y23dz0dz2S LINA{I T AGFy2aS NBGSSyRidgiam Nobds ®A 6 { A dz
Knowledge]77]i u formaliziranom obliku FNQK2], [81].

*AUEeT T UTATE,
2EAéI1 EE (engl. Language knowledge
[ Voziti | [ Automobil | (LK)
/I ‘\
| [I'Gsoba
o b d I PgA UTAT EA
[Studentica | [Vozilo | (engl. GeneralKnowledge)
(GK
y
( Vozi )
3DAAEEAI EUEOAL E ¢af oi o N\ Radno znanje
i specijalizirani I va —C " Vozi )—_ [ Auto | (engl. Working Knowledgg
pOT AAOT E O O OF (WK)

Slika3.5. Razine znanj#l]
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32. 1 dzi2zYF(G&al2 LINBGJ2 SGFNGKSaplidacigd NI 62Y t {!

Yl Fdzi2YFd&a12 LINBIGINIy2S NB6SYyAOS Sy3f !
GCbhY0OZ dz LINPINI Yalz2zyY 2S1 A cENOKdpis&na[@l, A1 NI S Sy
12,89]Slika36LINA { I T dz28 1 2NARaAyA612 adwsStaS LIXALLFO
NES6SYAOF Yl [RopeIIOfIINRYAXSNE Ot &S ye2AK2dlF LN
QA sustavu.

#23a-FHOK

Filas Opan | Laesican

Y -

Prafin Infix| Sufin| Freedict Cawbridge uxrera|m1n|

Slika36® Y2NRAaAYyA G612 adeENSK 2S | LIX A1FOA2S t {!

Temeljni dio ove aplikacije predstavlja leksikon. Leksikon je tekstualna datoteka
u koju sudzLIA &1 yS NA2S6A A yYS2AK2@A 20f AOA & LINR
NBT dzf G GAYEF XKPIR &30 H | o afoy]dex5[a3]. MULBEXEast]
projekt (Multilingual Text Tools and Corpora for Eastern and Central European
[ Fy3dza 35a0 2SS 1T11L1R26S2 mbppds (NI 22 2SS ROA
2STAGYA AT @2NI T OSad 2ST Al [99.Pyrédndtaliny S A A &
NET dzf GFGF 2@23F LINB2S10lFX R@GIF adz (fe@dzyl |1
f S1aA12y A Y2NF2aAYyOGF10A61F aLISOATFALLFOA2IE f
dz]l t 2dz6 S[g2F 2ST A1 S
MULTEX® I a0 € S1aAl12yA AYl2dz 2SRyz2alil @ydz adil
sastoji od tri polja:
1. 20t A1 NAR2SG6AXT {12 &S LkReal gtadzeS dz G4S{ai
2.t SYlLs (22l 2Siz2ay20yAx 20tA1 NA2SGEA
3.a{5x G2 (2d Y2NF2aAylGlr1GA61A 2LA&AD
Prva oznaka Y 2 NF2aAAYy G+ 1 0A612Y 2LA&adz LINBRalIl of
NA2S6AZ  2aGlFfA FGNROdzAA RSFAYANI YA &dz 11
Kategorije definirane MULTERT- ad € S1 aA[@ydz d4dz 4t 2SRS0O6 S
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imenica- N Noun,
glagol- V Verh
pridjev- A Adjective
zamjenica P Pronoun
odrednica- D Determiner
prilog- R Adverb
prijedlog- S Adposition
veznik- C Conjunction
broj- M Numeral
2 S & GQ Ratticgle
Usklik- I Interjection
Kratica- Y Abbreviation
Ostalo- X Residual

Bl G26yAeS A f110S RSFAYANryeS | GNAOdzil
2yt AYS NESGIP5iOxford[ 6| BRRISRASz 1 a@dlF1dz NA2S6 R
ap22ai0@F A dzZ 23S dz NB6SYyAOA®

Prva faza u formalizaciji tekstom iskazanoga znanja je faza parsifopgera
AAYOGF10A61S A&ALINI Gy2aiGA NBSESYAOS A dzi ONBA |
aAYyGr1iaA61S FYyFftAT S NBG6SYAOS LRdiedgeony2 2S5 dz
pr @A | LINSGOFNryal® | aLkRaidl gt 2SSyt AN Y GA
engleskoga jezika MULTEXT a(i> R21 0SS &S LN} @At AT 3INFR
strukture (Phrase structure grammaPSG) za engleski jezik, a sukladifi@7$ [98] i
[99] FfA &l &AY02fAYl LINBFEA2SEGWHKERAYREL DA 8]
6a{50d az2NF2aAydl1arsélr (S|@RI2Yy LISKAX $BY 2
aSYFYGAG61AY RA2SE2Y {(22AY a Sitahja(pitan@kojaA 206t A
LJ2 6 A Y 2 dz dzLIwBoywhat, wNdh, 8veée AWy, how, how offen A rakajad y 2 0
NA2S6 Y208 LINAYAGA 2R3IA202NE 2Ry2ay2 ylI 12¢
AT 3INY Sdz2S &S f S12ail RNV DI 122d2 S22 NIFdst SNy A & A K 4 |
leksikon.

DD D> D> D DD D D> D

321 GNAROdziA NR2SHA

Y%l a@l 1dz LI2SRAYdz ONEGdz NA2S6A RSTAYANI Y
njihovasvojstvaL 1 | LINI23 af 2@+ 122A 21yl 6l @ @GNAEGdz
LINAY2SNE AYSYyAOS AYradz p NITEABAGAK &1 dzLIAY |
glagoli: vrsta, oblik, vrijeme, lice i broj.

Tablica3.2 prikazujeatribute imenica aTablica3.3atribute glagola.U tablicama
suprikazani atributi zalagole i imenic¢prema[93]0 al aft 2SRSOAY aidzlo;
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A Pozicija-LJ2 f 2 Ol 2 | ( NRA 0 dziAl 6 1d2 3/ A2l Ldx aYI2TINF 2 & A Yy (0 | ]
A Atribut - naziv atributa;

A Vrijednostc naziv vrijednosti

A Kod- kod vrijednosti.

Tablica3.2. Atributi imenica

Pozicija Atribut Vrijednost Kod
1 vrsta T 2SRYAG6T I
vlastita

zbirna

2 rod Y dzO1 A

3 broj jednina
YY2OAYL
nebrojiva

4 OA @24l Y SOA DI
OA DI
gradivna
apstraktna

5 prefiks suglasnik
samoglasnik

<o |3|T o030 |5 |3 (X[TO|O0

Tablica3.3. Atributi glagola

Pozicija Atribut Vrijednost Kod
1 vrsta glavni

L2 Y20y A
modalni

osnovni

2 oblik indikativni
kondicional

infinitiv

particip

3 vrijeme al R Oyaz2al
LINR Of 2 a i
imperfekt

futur 1.

4 lice prvo

drugo

GNBEOS S

5 broj jednina
YY2OAYL

T | O WNFPI™T0w T T |S|0|7TT0|0 | (3
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3.2.2. Primjena PSA FNOKaplikacije

Prvi koraku uporabi PSA FNOK aplika@jes

Y23d26S dz6AYAGA YI

ROI

dzy2d NBS6SYAOS dz I LI
VIEGAYLFY dz8AGE @ yasSy A

OSt 2SSy SSIMBBHSYMMOS RANB|1GYAY dzLAaAgdlyaSy NB6S

{t2SRSOA

# pPsa-FNOK

File Open | Lexicon

He drew a heart and coloured it red.

A young girl came up to me and asked for money.

Monika has become a very patient and attentive dentist.
It costs a lot to feed and clothe five children.

fon and Paul tollc sbout the solution.
Ana and John play the violin extremely well.

Peter is training basketball, volleyball and tennis.

Sanja and Franjo are programmers.

Tom and Paul talk about the solution.

LEX_AN - Translate

Tom and Paul talk about solution

Npms —| Cc-n 4‘ Npms=- — | Vmip-p 4‘ Sp 4‘ Dd===-=

Slika3.70 wS6SyAOS dzAlGl yS

12NF ] 28 t£S81aA611

Update

FyFEATE

Slika3.8. Lexicon
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NE 6 S

A

y

£ 81aA61dz Iyl Al dz 1 iendbnsikas.s)atdkstatyaldatbekaek§az A1 NI ¢
& RNOA Na2S6A Sy3atsSa1z23 2STA1Ll A y2AK20S 2
' Afddledz (FR LR22SRAYA 20fA] NR28S6A yS§ LRa
naredbeUpdated bl AAa0A yIG6AY &S R2RLe&®GnIA ONREe 265 1
YI26S006S atdzla a 2820YAY AYSYAYl ®

l? Lexican — [} b

Export | Import ‘

| Cambridge ‘ Oxford ‘ Help ‘

art art Ncns ~

articles article Necnp

artificial artificial Afp

ask ask Vmip-p Vmipls Vmip2s Vmn---

asked ask Vmis-- WVmps--

at at Sp

attentive attentive Adp-

automobile automobile MNecns--

award award Nens-- Vmip-p Vmipls Vmip2s Wmn---

away away Afp Rmp 5t

baby baby Necns

back back Rp Rt Ad- Ncns-- Vmip-p Vmipls Vmip2s



U prvom stupclexicona/ I £ T A &S 20f A1 NA2S6AI dz RNIz
GNBOSY adz a1dzLIAYS FFGNROdzi 122AYF NaS RSTAY
primjer NA 2kBgi Sliga3.9) ima uLexiconudefinirano 5 skupina svojstava atributa
20rAay2 2 yeSy2yY lTylré6Syedzp aYAadada dz NBESyAO.
kao imenica i kao glagol. Na prvo mjestbaxicorse upisuje ona skupina atributa koja
asS yIr26S8S006S L2l gf 2dz2S dz NB6SYAOlF YI & wSR2Aaf

A

Lexicondz & @1 12Y (NBydzildz AftA LINREAL2Y t813aA618S

kiss kiss Mens-- Vmip-p Vmipls Vmip2s Vmn---

Slika39d | GNAROdziA NR2S6A blAadab

Prva skupina atribut@ LIJA & dz2kBsI NRA B 36 A XSy A Otz 8 SBRY A & tz E
YS2RNBSSy23 @L2A | IINE2ASRYAY RS F GNRpdzi | = 1 2
dzLJA &1 yS &adz ONILAOS® bl 2 kjiresu gefinifakiyPredsfale 20 A f 2 S
a1 dzLJAY S | GNROdzii I @2 Wdr ity &§iGse pojalljujedaeatdiku| | 2
a Ay RAUaradll ARZ 6Qy a 2 aAl Addiciia ibrojriosti Kéka ¢ ovdje u atribute
dzl t 2dz6 Sy 2 & Y2 oAl RA DifédRde ddadiex®oniS ostalim
glagdskim vremenima

Opisani atributi u aplikaciji PSACb h'Y LINA RNHzOdz2dz a8 &gl 1 2
fS1a4A61S FylFftAdS 16yIIWBR0O2Y N 9adp! WNAT AT 2Y LINE
2RNBESdz2dz KA2SNI NKA_2dz A LIAGlIy2l &l RNOFYIl dz «
Slika3.10 prikazuje dio koda iz aplikacije kojim se prema atributima definiraju pitanja za
FNOK zapis.

30



PA = [ (r"D[di]" ,  tart?™t b,
(r"st" ,  Twhen?"t 1,
{r"sp" ,  "whepe?"’ ¥,
{r"sm" ,  "how?"’ 3,
(r"N[cpl[fn]"  , “"whod™ ),
(r"N[cpx]n" ,  what?’ ¥,
(r(Dg|DsIN[cp]\")", ““whose>™* ),
(r"Np[fm]" ,  ‘"who?"’ 3,
(r"Pg" ,  Twhat?"t 1,
(r"Pp" ,  Twho?" 1,
(r"Px" ,  Mwhom?™' ).
(r"Pu” , ),
{r"Ab" ,  "from what?"'),
(r"Aldf]p" s how?™! ¥,
(r"Aldfx]" s Twhat?” ),
{r"As" ,  "whose?"' 1,
(r"Mc" ,  "how _many?"t ),
(r"Md" s when?t! ¥,
(r"Mr" ,  Mwhat?"! 1,
{r"Rm" ,  "how?"’ 3,
{r"Rf" ,  "how often?"'),
{r"Rd" ,  "how_much?"t ),
{r"Rt" ,  Mwhen?"! 1,
(r"R(p|pp)" , where2”t ), ]

Slka3100 Y2R 122AY a8 2RNBSdz2dz LIAGEy2al LINBYE i

bl LINAY2SHNUZ WEDEY A DS LIKISIH 161StH (6 33128 3 Ok dpyi] C
aplikacie PSX CbhY® t NWA 12N} 1 Yyl 12y dzZAairgdryal N
dzy2a2Y AfA dz6AlGl @FyaSy Al RIFEFG23GS1S 2S5 LN
1222Y &8 adl 122 NA2S6A LNIRNIZSA RNINA S VAR &
[ SEAO2ydzd ! OSS6AYA &fdz6l 253+ LINARNHzZOSY A | (1
FfA dz 202Y (UNBydzildz 2S5 LR GNBoy2 Lidde@d2SSNRAGA
NE &6 SyYy A OSSIiHalNRV i T d8B22 &S Y20S d26AidA RE 2S5 |
cbest AYSYAOlFZ Oil2 dz 2022 NBG6SYAOA yAcS &af dz |

best

J Nens-- — | B

Ncns-- {
Rms-

Slika3.11® t N2Ya2Syl F{iNROodzil NAR2S6A bhoSaihb
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YEAT2Y Yyl 3dzYo bastl 2 KXo dkii B¥d & SK @AM | @ NA 6 d;
YSSdz {22AYlF a4S 2RIFI6SNBE 2R3I2GI NI 2dzoAd | 202
20dz NA2S6 2LBlkEA2)S {2 LINAR2SO o

Honesty is the best policy.
LEX_AN |-- Translate

is the best policy

Nens —" Vmip3s —" Dd----- —" Necns-- —| Nens-- —" - —"

best

honesty is +the best policy
Nc Vm Dd Af Ne

Slika312d [ S1&aA611F FyFftATlF NBS6SYyAOS bl2ySaide Aa

{ 20T ANRYDRth WISZNEGCES dz NBE6SYyAOlL-YI L2l ¢
I NBSSS (I 2-)ihidgRMOE db OPB&EAO2ydz 28 LR OSt 2y 2
FGNARoOdzGF 11F12 oA Fdziz2ylrdail €S1airxé6il FylfA
intervencija Atribute pridjeva (Afg potrebno je postaviti na prvo mjesto za primjenu
YI 0dzRdz0AY fS1aAA61AY | Yibdsth | LRI RE8 &FS O L dzy
NER2af A2SR IbestlA BINAISiKad18z2 8K 2S6 «

# Lexicon - O X
Export | Import
best Cambridge | Oxford | Help
best best MNecns-- Rms- Afs-

best best Afs- Ncns-- Rms-

Update

Slika3.13® ! iNAO6dziA NA2S6A aoSaida

{ft2SRSOA 1 2N}¥ {1 2SS LRINBydziA LINBIGINIryeS
bl 2@lF2 yIF6AY 1 I [90h gehekranivsn mutomaski FWNOKZhapisiAi 1
dzA L2 NBSSYyA & CbhyY T FLAAAYEF AT NISSYAY NHz6Y 2

32



CbhY TFLAAS 2yAYLF ATNISSYAY NUzy2 &Yl GNI G ¢
NEESYAOS 122AYlF &S CbhyY NITfA(1dz2S dzZLJA&l G o
dzLIAGA A dzl2ftA12 &S 11 NB6ESyaOdz R2o0A2S YAYA
pidFyeaS aYIFGNIX G 6S aS RIF 2S5 dzalLleSOy2 | dzi2Yl @

'3 LI2NBRoOo2Y 28 dzi @NBSy2 RI o1t NBSE6SYAOlF AY
AT NI SSyS NHz6y2 A dd LRY26 | LXALFOA2S (S 11
L2adl ot 2SyS dz2SiS® oo NBESESYAOS:E Al12 AY C
upida A @ yaSy dz NBflF OA2aldz oklldz A LRadl gt alyea:
2RIA202NI yI LRalGl gt 2SSyt LAGEIy2F S asS A 11
pretvoreni. Detaljnijom analizom i usporedbom ovih FND&I dz2 6 Sy 2 2SS RI 2
razil I dz NBR2&at A2SRdz NA2S6A dz T FLA&adz OGz2 LI
primjeni i cijelog QA sustava.

%l on NI 6Sgfkadlsamdzaspddefibe FNOK zapi@S 6S NI 1T € A1 S
LINSGLRaGl oAt2 &S Rl yS6S o6AGA 2R3I2GI NI 2dz0
TFLA&aAGEy2F dz NBfFOA2aldz 6F1Tdz LRRIFEGEF L3

r Ny \&

LRadl ot 2SSyl LIAGEy2FY + 1 NBG6SYAQPFG6RBE8Y 222446 S
202Y (SadANYrya2dz 2S5 RI addz 1+ oo NBSESYAOS Cbh
Slika3.14LINR {1 I T dz2S dzA L2 NBRo6odz RA2St I NBSE6SyYyAOl

ARt 2A0BS NBG6SYAOS AT agdF GNR LINBUOK2RYy2 2L
Sy3tSailz2y 2ST Al1dzZ RNMzZAA aiddzLd O y2AK2@S Cbhy
dobivene uzLJ32 Y26 | L)X XCh@N@S !t {iINBGSY ai(dzLlJOdz ARSY
R20AGSYA Ldziz2YFGalAx 21yF6SyA &adz 1 StSy2Y o:
ARSYGASGYAZT fA RI2dz 2 Red g2 NS/Fir RIIPET $ Dt 28 g2
60A2St S 022 8de niauabivedodgdwdrisistava naostavljena pitanja.
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The boy is very young.

61.

Peter has an office in London.

62.

Rob has an office 200 meters
from the sea in Dubrovnik.

63.

& F

66.

67.

Tom is quite a good boy.
I work hard.
Noa gave this book to a friend.

Maya has some interesting
books.

I often go to the cinema.

63.

London is the capital of Great
Britain.

69.

Mary is Lucy's friend.

70.

Father is a good man.

71

72

Beauty is not forever.

Honesty is the best policy.

73.

Mary's fatheris old.

74.

Itis six o'clock.

75.

>

vl 1t 2dz | |

dzi2 Yl (&1 2

T ot

A o2 Cbhy
ATE 153
pitanje.

Aplikacija PSANOKLINRA YA 2Sy 2SSy |

is ("who?" boy ("art?” the), "what?" young
("how?" very])

has ("who?" Peter, "what?" office ("art?" an),
"where?" London("where?" in))

has ("who?" Rob, "what?" office ("art?" an),
"where?" sea ("how many?" meters ("how
many?" 200), "where?" from, "art?" the),
"where?" Dubrovnik ("where?" in))

is ("who?" Tom, "what?" boy ("what?" good
("how?" quite, "art?" a)])
work ("who?" I, "how?" hard)

gave ("who?" Noa, "what?" book ("which?" this),

"who?" friend ("who?" to, "art?" a))

has ("who?" Maya, "what?" books ("how many?"
some, "what?" interesting))

go ("who?" [, "when?" often, "where?" cinema
("where?" to, "art?" the])

is ("what?" London, "what?" capital ("art?" the)
("what?" Great Britain ("what?" of)])

is ("who?" Mary, "what?" friend ("whose?"
Lucy's))

is ("who?" father, "what?" man ("art?" a, "what?"
good])

is not ("what?" beauty, "what?" forever)

is ("what?" honesty, "what?" policy ("what?"
best ("art?" the)))

is ("who?" father ("whose?" Mary's), "what?"
old)

is ("what?" it, "what time?" o'clock ("what
time?" six ))

Slika3.14d 5 A 2

LINBGK2RY S
LINB G OF NI y2S

v !

I dza L2 SOy 2
adzaidl @ 2S5 RI 2

is ("who?" boy ("art?" the), "what?" young
("how?" very))

has ("who?" Peter, "where?" London ("where?"
in ("what?" office ("art?" an})))

has ("who?" Rob, "what?" Dubrovnik ("where?"
in ("what?" sea ( "art?” the ("where?" from
("what?" meters ("how_much?” 200 ("what?"

office (an}}])1))))

is ("who?" Tom, "what?" boy ("what?" good
("art?" a ("how?" quite})})

work ("who?" I, "how?" hard)

gave ("who?" Noa, "who?" friend ("art?" a
("who?" to ("what?" book ("what?" this)))])
has ("who?" Maya, "what?" books ("what?"
interesting ("how many?" some)})

go ("when?" often ("who?" 1), "where?" cinema (
"art?" the ("where?" ta)))

is ("what?" London, "what?" Britain ("what?"
Great ("where?" of ("what?" capital ( "art?"

the}]}])

is ("who?" Mary, "what?" friend ("whose?"
Lucy's}}

is ("who?" Father, "what?" man ("what?" good
("art?a)})

is ("what?" beauty, "how?" forever ("what?"
not))

is ("what?" honesty, "what?" policy ("what?"
best ("art?" the)))

is ("who?" father ("whose?" Mary's), "what?"
old)

is ("what?" it, "what time?" o'clock ("what
time?" six )}

dza LI2 NESSYyAK NBSSyAO!l

'yl fAl Sc iOKIZS Oy 2 & i

NEG6SYAOL

2SS yi

Sy3tSaiz3
CbhY 28 ARSYyiGASlIY 2y2Y Al
2S dzLa al y2

1t 208y 8

c

dz v !
G261y 2

NE 6

odabranih za inicijalno testiranje sustava opisano u poglaJRrivitak 3. Tablica3.4.

aLI2 NERO I

NIz v 2

ISYSNANI yAK

Cb h Y-FNOKI LJA & | ;

aplikacijomLINR 1 ' T dz2S NB 6 Sy A OS )yformaBzfamd FNOK 2apise 2 ST A | ¢

A

T NI SSyS

NXz6 y 2

LINB Y |

automatski generirala PSANOK aplikacija.

LINM @AFNOK tapisé kdledjé Y A Y

dz
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Tablica3.4.! a L2 NBRoI NMHz8y2 3ISYSNANI yAK Cb HFNOKiaplikadijen:
R.B. TENG FNOK FNOK (automatski)
T TR o
Tom and Paul talk about talk ( V\,I,ho' a"nd ( Who' " Ton"*fwho. talk ("who?" Paul (and ("who?" Tom)),
1. : Paul), "what?" solution ("art?" the, " " . " "
the solution. " " 'what?" solution ( the ("what?" about)))
'what?" about))
Peter trains basketball trains ("who?" Peter, "what?" and trains ("who?" Peter, "what?" tennis ( ang
2. vollevball and tennis " | ("what?" basketball"what?" volleyball, ("what?" volleyball (, ("what?"
Y ) "what?" tennis)) basketball)))))
3 We were wet and tired were ("who?" we, "what?" and ("what?" were ("who?" we, "what?" tired ( and
) " | wet, "what?" tired)) ("what?" wet)))
E R "who?" E "
He drew a heart and What'" anc'i' (drew ("who? "he, W,r,]fdt' and (drew ("who?" he ("what?" heart ( a)
4. . heart ("art?" a)), coloured ("what?" it, " " " v
coloured it red. "how?" red)))) coloured ("how?" red ("what?" it)))
5 Lucija is fronZagreb or is ("who?" Lucija, "where?" from ("where? is ("who?" Lucija, "where?" Rijeka ( or
) Rijeka. or ("where?" Zagreb, "where? "Rijeka))) | ("where?" Zagreb ("where?" from))))
You should eat more. or "what?" or (should (eat ("who?" you, or (eat ( should ("who?" you), , ("what?"
6. ou'll make vourself ili "what?" more)), will (make (“who?" you, | more)), make ( will ("who?" you), "what?"
Y Y ) "whom?" yourself, "what?" ill "))) il ("whom?" yourself)))
Sanja is happy because | "why?" because (is ("who?" Sanja, "what? because (is ("who?" Sanja, "what?"
7. she loves heinteresting happy), loves ("who?" she, "what?" hobby happy), loves ("who?" she, "what?" hobby
hobby. ("whose?" her, "what?" interesting))) ("what?" interesting ("whose?her))))
| didn't go outbecausd "why?" because (didn't (go ("who?" I, because (did ("who?" I, "where?" out
8. had no r?mne "where?" out)), had ("who?" I, "what?" ("what?" go (? not))), had ("who?" I,
Y. money (“how_much?" no))) "what?" money ("how?" no)))
T T
Vanessa is sleepy "why. "because (is (who? Vane§sa, because (is ("who?" Vanessa, "what?"
'what?" sleepy), has (been (studying . - "
9. because she has been ("who?" she, "when?" night ("what?" sleepy), studying ( been ( has ("who?
studying all night. aII))))). ' o ' she)), "what?" night ("what?" all)))
. "what?" but (ran ("who?" we, "how?" " on " o i
10. We ran after him, but he after, "whom?" him ), escaped ("who?" 'tlJut (ra'rll ("who?" we, , ( w"ho. hlm
escaped. he)) ("how?" after))), escaped ("who?" he))
"who?" E " ing, " "
He feltnothing but felt ("vvho. "he, what POthmg’,, what’ but (felt ("who?" he, "what?" nothing),
11. but ("what?" contempt), "whom?" her N " " "
contempt for her. ("whom?" for)) 'whom?" her ( for ("what?" contempt)))
| loved maths when | was "when?" when (loved ("who?" I, "what?" | when (loved ("who?" I, "what?" maths),
12. at school math), was ("who?" |, "where?" school was ("who?" I, "where?" school ("where?"
) ("where?" at))) at)))
"when?" when (had ("who?" Twhat?" o | ot
| had a great time when || time ("what?" great (“art?"a))), went \'/Ivhen (t‘ad ("who?" 1, Wha.t.' time
13. . - . A ("what?" great ( a))), went ("who?" I,
went to the coast. ("who?" I, "where?" coast ("art?" the "what?" coast ( the ("where?" t0))))
("where?" t0)))) ) )
N o S ) . S ) S
14. | wonderif she noticed. }'Nhat’.)" if (wonder ("who?" 1), noticed if (wonder ("who?" 1), noticed ("who?
("who?" she)) she))
E M "who?" E PR
You can go heri you what?" if (c?n (go"( Who,,' you," Where. if (go (can ("who?" you)where?" here),
15. ? here)), get ("who?" you, "what?" point " on N o
get the point. ("art?" the))) get ("who?" you, "what?" point ( the)))
. . "what?" if (will feel ("who?"you, "what?" if (feel (will ("who?" you), "whatold),
16. ngv:/lg?:;ccoggf YOU | cold)R2 Y Qi "wha?SyolNdwidat?>” | wear (2 not ( do ("who?" you)), "what?"
’ coat("art?" a)))) coat ( a)))
Monika is "what?" that (is ("who?" Monika, "what?" | that (is ("who?" Monika, "what?" glad),
17. | gladthat workers aren't glad), aren't (losing ("who?" workers, are ("what?" workers, "what?" jobs
losing their jobs. "what?" jobs ("whose?" their )))) ("whose?" their (losing (? not)))))
"why?" so (was ("what?" it, "what?" still, " o " Y.
It was still painful, so | "how?" painful), went ("who?" I, "what?" fo (wa? ( \_/vhat. i, ( hOW,', p"eunful .
18. L . N . L . | ("what?" still))), went ("who?" |, "what?
went to see a specialist. | see("what?" to),'who?" specialist ("art? o " on
a) specialist ( a ( see ("how?" t0)))))
You can ask for "when?" whenever (can (ask ("who?" you| whenever (ask ( can ("who?" you),
19. helpwheneveryou need | "what?" help ("what?" for))), need ("who?| "what?" help ( for)), need ("who?" you,
it. you, "what?" it)) "what?" it))
. "when?" while (minded ("who?" he, : ; et he o
20. He minded the "what?" dog ("art?" the)), was ("who?" I while (minded ("who?" he, "what?" dog (

dogwhile | was away.

"where?" away))

the)), was ("who?" I, "where?" away))
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UsporedbaF 2 NY I £ AT AN} YAK CbhyY TFLAALF AT NI} SSyA
uporabom PSANOK aplikacije pokazala da aplikacija nedodjeljuje ulogu/pitanje
veznicima kada spalazedz dzf 21 A LIPpOsljg @ezhik Gadveh Kilerarhije
(npr.("who?" Paul (and ("who?" Tom i 2 2S5 1 y I 6| 2V 2napastaviehaOSy 2 dz 2
pitanja Slijedom ove usporedbe | | f @jelzh Sufomatski dobiveni FN@Ki nisu u
skladu s definiranim pravilima transformacije i algoritmima zapisivanja u bazu podataka
BPNOK (i Ndhj@odgovorana pitanjai S 6S &S dz 282Y NI Rdz 1 2 NR :
formalizirani FNOK zapisi.
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4. Pravila transformacijed f 2 OSYA K NBSSYy A Ol LINR
FormalizedNode of KnowledgeRNOK

t 2a0dzLJ 1 LINB@2SSyal NB G SzapisOtemeli BeAnd2 Ry 2 3
GNBR G Y2 NS 2B AY 2 3 dz0 NESRENBRA A L2 Y20 dz
w S 6 S (grigl@éntenceu engleskom jeziku, kao i u hrvatskg@miku, je skupina
NA Q@& 20A6y2 &l RNOA 3Jfl 32t 122F AT NI OF @I
uzvika ikada je zapisanbJ2 6 A y 2 S @ JI5A1DA A ad @yoR YRA 2SSt 2 A NX
subjekt,predikaté6 6 Sad 2z FfA yS dz@AaS{10 2NR22S9 60 P A ko «
imenuje osobu, mjesto ili stvaPredikat(glagob 20A 6y 2 &t A2SRA &dzo 2 S
NI Ryadz AfA adryeasS LRadz22lyal o o2S1 G LINR Y
U engleskom jeziku postofeS i A NA 2 ay 2 @y S[104}G NHz] G dzZNB NIB 6
T Jdnodi I @y I NI 6 SivhpleOdentendSq/ NIB 6bS gaisénto jednom
VST I grayz2Y NBSESyAO02Y
T Nezavisnofs2 OSy | (dlBl.&dnyourisentence)-& 1 RNDA yIl 2Ylyes$
VST I §ray.s NBG6SYAOS
T %l @A &y 2NBE AdmB@dmplex sentende & F RNOA Yy ST | gAaydz N
ylEaYlyesd 28Rydz I @raydz NB6SY A Odz
T Nezavisnoc | | @A ayl &f 2 OS ydompikdéodplek GéntendeSy It
NB 6 Skoja DI RNOA ROA2S At A GAOS ySi | GAayAK |
NB &Sy A Odzo
UR2A4I RIAHYIENIYOLKB 48 A B yS adz 2SRy2ailt gy$S 1
jezk& R21 dz 2 @2 1INPAGAIING OBAD | & (DaiSa Bimjdwianis y A O 8
temeljni algoritamtransformacijeNB 6 Sy A OF T F LA &t YA K dz LINA NR Ry 2
FNOK zapijoji se primjenjuje na swasteNRA @5 NS fcSigjils€od 8 korakl]:
1. Iz odlomka (paragrafa) ima seNS 6 & y A O
2. PronalazisprvaNA 2S6 dz NBES6SYyAOA®
3. hRNBSdeeNRERS6A 12222 GF NA2S6 LINA LI R
4. ¢ NI Oug@plXlaS6 dz NB6SyAOA oA (1LhayresS ags 2
svaku od njit RNBgaz282 ONBRGA NR2S6A LINA LI RI 2dzod
5. Kadjezada @S N 2 S 6pbznako| 2 RBB8SPHNBEA NA2S6A &gl ]
GNF O 25838 A 1228 AYladz K2Y2yAYS GS as Al
NJA &djoppkipada
6. hR a0AK NARNSSOA di ShESA@ YR8 NIB2 ONBEGA NRA2S
se stavljana prvo mjesto i otvara zagrad
7. bl 12y G233 &8 GNXOA @ST I YSSdz NA2S6AY
proy  SSy23 3t 32f1 A NAR2S6A 1228 &adz a y
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A

It 32fdzo0d ¢2 &dz aft 2SRS6S ONBGUS NAR2SGEAY
glagolski oblici.
8. 1'12 NBGSESYAOlI AYlF QA0S 3t 32t AYSYAO!
pripadnost.
S obzirom dase dz R 2 & | RA-adiyNa AOvalgorritsh@ privhjenjivao na
2SRy 2ail Oiyofe sNBNISI¥@didbSedan glagql8. korak nije bid, 2 NA O Sy
t NBVAASNSY LINRPYF GNIF YyAK BERSPSOEISYH A2FSLIA 22D |
af 208y 2 &0 LIREINSOA @I 2 Snoliing@stupchida ddhosnoiZmieitN G | Y
L2 & U kBakadKek2 ST y A OA Y02 INIB 6Ly AYD |, lpdnoshoP A 2 S NB
ROA2S NI RyaSs apotredndBuNR NI A SR BINBI2ISB3/f2 | dz] f 2«
Analiom LJ2 & ( 2 @®rintadLINR 2 SRf 23+ LINB@2SSyatu @ST yAl
aft 20SyAY pBedadigh véhikothl | { £ 2dz6 Sy2 28 Rl 28 LINE
AT ONDAGA Z2R2e8&31 281 182 (dxBy0 3/ Rktianai(iojaNskdi M G A
LI2&i22S6AY &ONE NANSE WorkuY DM IS y A OkBracip$7 L2 & (22,
glase:
6. Odsvihk 2S5 6 A dz iN&/ézBik dvioz GWI Sy 2Y Y23dzd A adz
af dz6l 2SOAY
6.1.1 12 dz NI 6 Sy A, glagol yeStavjaa Préol mjeatd dtvara se
zagrada.
6.2.1 1 2 dz puStdiSefnikpravieravas®© i 2 ST y Akplikdjg2z ST dz2 S
3t 32FfF :dz NEBE6SYAOA
6.21.! 12 2S5 dz NBG S postavlja serf pivo/mjestd i+ 3 2 €
otvara zagrada
6.22.1 12 2SS dz N 6, 8a/phvOrhjesd se@Sstadjd vieZair t |
i otvara se zagradaa nakon nje glagoliotvara se zagradaa
svaki glagol
7. NI &ST I YSSdz NA2S6AYlI = 2RY 2 alfgagolaNI OA &S
NA2S6A 12285 adz a y2AaAYS LR@SI+yS o6122S LN
NA2S6AY AYSyYyA OWziciidrugvoa§oll ik gla§atski BN € 2 T A

41. t N} At LINB@2SSyal LINBYF @NBIA N2

{ GF 11 NX 298K N2 RSHB yADIAA 1 | Bimdha, SijeNIT 2SRy 2
GAOS dza12 LR OST WAIK ANBWXYS &A 2 HyLIA G Sdz dz 2 S
podvlakan _ fa primjerNew_York! R2 & Rl Oy 2 A 85, 84386,8F, @i O y 2 A Y|
RSTAYANI yI LINI At I NONESH2A8Sy 2F RNDS28BRR ¢ dzii NDK
gagoll 2 LINP OS¥ Y12 6P3NRRROSAaYyA 60202 3 ORINI A @R/
hijerarhijg onLJ2 @S 1 dz2 8 préil®jsPRYS2 8 S YSSdz 6 F32NROAYL X |
GAOS 602NR Gl > NHIRHNRIOA NRAGN grieySaylr 2A.Ja&5taA 6 A2 G NI
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NEESYAOS 1 226INEBDODREPBEO BSRNRNSI G GA A GSTyAlS
NIFTAYA KA2SNHNKEMGS i NEBSSy AdA @2t A ST YAl
0 2 YS uzOézaik stoji pitaej a uz glagol ne. Pitang i 2 2A A dd 6 O02NRJS
raznama hijerarhijel  dzf 23+ LA GF y 2l 2 SiznRdnjedal2odhfDE 6 @2 NJ
6B2N) yI yAO022 NITAYA KA2SNINKA2S 2SS 2R3I232 N

! LINF GAEAYLFT IIRWOEZSSy28 RSTAYANIy2S 2Ry
KA2SNINKA2a|ll 20Aayz2ail A NFEBoxadasuadditand 02 NB g
LINI GAET I GNIyaF2N¥IFOA2S NBGSyAO|ss) ikdichl2 Ry 23
[86], pridjeve[87], priloge i prijedloggs8], brojevei@S 6 A ydz 1l. Y2Sy A Ol

4.2. Veznici

U hrvatskom jeziku veznici su nepromje@ A S ONEGS NA2S6A 1 22A°
rje6A ROACS A1 dZLIAYySONRcSdd | DA RAROSEGANBGSY BD
122A &S al aifu1e2 Sob2irBm na kjiddyu fiikcig $adlikuju se razne vrste
ST yAll 1228 aS[10x0S agNBRGI GA dz I NHzZLIS

A rastavnicili,

A sastavni i, pa, te, ni, niti, pak

A T I t @stimgayzato, dakle

AradltccERiy 2 al Y2 alyz2 062 2aAYI 2aAY (

A vremenskicl 122 6AYZXZ 1IFRIFYEL R21=2 yI12y 0023 Lx

A L2 at 23eRda6 y A

A suprotnicy S323 X 3I2RX FfAZ @S0 R21= LI |
no,

A AT Ngk@ke, &, gdje, dali, da

A namjernic neka, da, kako, e da, ne bih i

A dopusnic ako i, makar, iako, premda

A dzl N2> 3IAR2ST 2SNE 06dzRdz6A RIEysS {12

A pogodbenic kad li, da, kada, ako

AYEIEGAYEA1A cAIRENFRAEGYATIT12Z y23 12 OG220

Postojei veznici koji se koriste samo u parovima. Koristi li se jeganik, mora
aS 12NRaGAGA Ay 2SY dmi/hiNdkobkoRtbliRodré sgamadleddd ¢ 2 & d
i [103].

U engleskom jeziku, kao i u hrvatskom, vez(@oil. conjunctiopnsut I { 2 $ S NJ
NA2S6A | RPIcER AR &S Az ROA S, 13l 2dzLaadddr 3Ndk 2 S 6 A
but, because drugi.Za razliku od hrvatskog jezigdje se po funkciji dijele u Ekxupina
u engleskom postopsnovna podjela dvije skuping100, 104, 95]
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1. Coordinating ConjunctionsLJ2 @S1T dz2dz RA2St 23S (22A &dz Aa
Oli2 &ddz NA2S6AX FNITS AftA yS2awoysd NBGESYyA
but.

2. Subordinating Conjunctiond.J2 @S 1T dz2dz yS2 @A aydz NBS6Sy A Odz ¢
3t 32t A Y20S ReSt2@F0GA 12 LRIGLMzy+ NBG
& RNOA adzoeS1d A 3t 32tz FfA yAesS LR L
LI26SG1dz TF@AayS NESISWAOSBE | NBD Sy M1 2ld2 RI
4SS 2yS YSSdza2oy2 2ROl 2l 2dz 1 | heds@ifyd t NA Y
when, until, while asi dr.

t NEO2BB§8PBA O LINANRBRYy23 2So0uokivezrijkg S &l RN
NE6QyrRed Y208 o6AGAY
A VezntipovezujlRA 2 St 2 @S NXB &dbjekt, Otfekt latrishi apodidja a dz
A £STYyAOA LR@ST.dz2dz R@GA2S NBG6SYyAOS

421.+ST YAOA (22A LROSTdz2dz RA2St203S NBESYAOS

' 5t dz6 B8Uzy R BRI L2 81 dzedz R A yhdoBedfocesy dzi | NJ @
602N A Y thielaijea 8T y A | ONK 86 S 06 Sl dialplideval RGA 25 A
hijerarhijiu FNOKu veznika S & YVisp&IQladolaz A ay 2 2 RA2StE 20AYIlF N
spaja i zapisujeznad njihnt N& R NHzO t@ubbgaYjpianja) &aodijelovimaNB 6 Sy A O S
koje povezujel A 2SN} NKA2alA 2Ry2a OS1 vyigal:l A NRA2S6A

C, X, YHC(X, Y)gdje je C veznilefigl.conunction> | - A . NA2S6A Al
nalazi

Preciznije,

C,X,Yoba NP f SK& [/ 06 o Ngdjéjé&\eznik @nganNBcfio§, K ¥i . 0
NA2S6A Al YSSdz 122AK &S ylLtlFT A®

Tablicad.1 prikazuje primjeretransformacijeNBS 6 Sy A O lzapiseu Kojomia Y
veznikLJ2 #S1 dz2S NA2S6A @
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Tablica4.l. Primjeri pretvorbe r el eni c a

prirodnog jezika u koji ma

WSESYAOl dz LIhvasRi R
engleski

CbhyY TFLAA& NBGS

Anaand John play the violin.

play (who?" and ("who?" Ana, "who?" John),
"what?" violin ("art?" the))

Anai Ivan sviraju violinu.

svairaju(a 0 1 DKl (2 Kda !y X o
aOG2K& GA2t AYdo

Lucija is from Zagretr Rijeka.

is ("who?" Lucija, "where?" froniwhere?" or
("where?" Zagreb, "where? "Rijeka)))

Lucija je iz Zagrebk Rijeke.

2S o6 autijpedakiek & (cdddkleK & A
1

f
OadakleK & %I ANB O I kay)R RIF 1 ¢

Tom is happynd healthy boy.

is ("who?" Tom, "what?" boy ("what2hd
("what?" happy, "what?" healthy)))

Tomje sretail RN} @ R2S6 |

WS 0 a (i {0202 Kead wRx2lSioH G K ¢
6all |} oK da BINBH@KSE 1 RN

bl &tAGFY YNEG

sastof A 2R 2SRYS dA 228 A A% NN @fbaidiPinalfata 4 S

Sy 7 GlezhidpBiOR|ERPaZeFraze senogu

kojed LI 21 = OG2 &S Y20S T FLMA&FGAY

veznici

QX

C, F1, EMy /F1, K9, gdje je C veznik (englonjunction), F1i F2frazeA T Y S S dz

kojih se nalazi

Preciznije,

C, F1, FPha NP € & K& FI1SokNi2 25 ¢die je C veznik (engbnjunction),

aFLIFFN}I TS ATYSSdz {22AK &S ylLtlFTAa

Npr:

Tom isgood studentand healthy boy his (“who?" Tom, "what?and ("what?" student

6 o g KpodRKOE o g K(what2d hea

Odnosno na hrvatskom:

TomjeR206 | NJ dz6 SYA 1 MES T RN KBRIBEVHOHKBHK Y26 Sy A |

tey})

R260I NDX aOili2Kda R@S6F1 o6bllF1F@Kb T RN} G000

U danim primjerima fraze koje spaja veza

hdo A Ogodid dudenh O o &8 8 VANRadthy

0

boya ool RNIUID RIBHBI 1 aFRIIRIEACBESRNRESES BHB2EMNBI2RS
TAYANI y3A Vi Tdz 200&YG Sa fNdkéel SHdk

LINBYl LINY @Af AYlF RS
pridjevi.
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422. +ST YyAOA 1 22A LR OS1dz2dz RoOA2S NB6SyAO0S

YIRI @STYyAOA LR OST d2dzdRP¥R$ NBASYROSS LINEK
i stavlja se na vrh hijerarhije. 1 2y @ST yAll>X yI aft2SRS622 NI
zatimaf A2SRS 2adl f koji $uA P hij@radhiji ispoB GlagglRrénta
R2al RI Oy 2Aindy LBIB A2 & Y NIsi biliyjlagolik AzenfhNijeNidla 2 S
uloga/pitanjed !  LINREWNE MBRYAYIl VyI Y| 2@Woddp@cesNdgl Ay A K
6 32 NI £ 2 a0 S3 folATiWE waznikAiSijekystoji utbga/pitanje uz glagol
koji jena prvom mjestu formaliziranog zapisa nema uloge/pitargdagole od veznika
razlikujemold2 G 2YS OG2 dzl LIRINID2 A LW DIB Y RIA O DE BB | ]
veznika, dok ako je on glagol uloge/pitanja nema. Ova distinkcijal & lieza
definiranje algoritama transformacije FNORFNOK zapisaBPNOK kao i algoritama
dobivanja odgovora na pitanja.

ToseY 2 O S sati: | LJA

C,V1,V2, X1, XZH N1 (%1) V2(X2), gdje je C veznik (englonjunction), V1 i

V2 glagoli (englverb), X1preostalidio/RA 2S5t 2 @A LINBBS NBGS6SYyAOS |
ispod prvog glagola V1, X2 preostalidio/RA 2SSt 2 @A RNMzAS NBGSy
hijerarhijski ispod drugog glagola V1

Preciznije:
C,V1, V2, X1, XB o NPt S k&R XD, &aWER XH)Kydje je C veznik
(engl.conjunction, V1iV2 glagoli (englertd = - m LINB2adl A RA2ST 2
122A adz KA2SNINKA2A]A AALRZR LINWB23 It 32f
koji su hijerarhijski ispod drugog glagola V1.

Tabica 42 prikazujepNA Y2 S NBE NBS6SY A OF LINANRRy23 2ST1 A

ROA2S Ndjhibve fokn@l&irane FNOK zapiBe2 6 A Sy S (1 2NAOGSya2SY
opisanih pravila
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Tablica4.2. Primjeripretvorbe NB 6 Spfirbdbdg jezikau kojima veznici povezuig @A 2S5 NBSESy A 0S

wS6SYyAOF dz LINKANERR

. : Cbhy 1TFLA& NBG6S
ili engleski

"why?" because (is ("who?" Marko, "what?"

. happy), love ("who?" he, "what?" job ("whose?
job. his)))

al  OGaB8 &8N0 2Ka a), N
P2t A 60aOl2Ka LRAl2Ka
"when?" when (loved ("who?" I, "what?" math)
went ("who?" I, "where?" school ("where?" to))
all RFKa& 1 Rdi (023K dd Caii- & 2
matematiku), samA Ol@AR2SKda O]
u)))

"when?" while (minded ("who?" he, "what?" do
("art?" the)), was ("who?" |, "where?" away))
all RI K&l RRYdzd> >adl 6
6al2YSdsam (b2ooaOli 2Ka 2Ra

Marko is happy because he love his

Marko je sretan jer voli svoj posao.

| loved math when | went to school.

WE &aly @2tA2 YIaSs
uOi 2 f dzo

He minded the dogvhile | was away.

On je brinuo o psu dokam bio odsutan.

L1t 2dz6 A @1 yi BNOK foth8likirgnk aplse LJ2 32 12 92 da af dzb | 2
L2 #ST dz2dz ROV eS| BFEESY LA EINRDDOND R YL ierakssl 6 A y
dz]l t 2dz6dz2dz a4t 20Sy S NBESYyA0S 1228 Y23dz oAGA T
vrsti veznika koji ih spaja &8 A Y & RND | agz@cHimdjiNi@cd) haNsiBuyd @

formaliziranih FNOK zapisger na vrhu hijerarhijgé  dz dzf 21 A LyNR2CES a@gRe@S 6
samoglagd ©@S06 (2 Y20S o0AlGA A @GSTyAlod

4.3. Veznici u QFNOK

Kako bi s@itanja prirodnog jezika mogla zapisati u relacijsku bazu podataka i njih
je, kao priprema za upisivanjau relacijskubazu podatakapotrebno transformirati u
formalizirani oblik QFNOK zapi&ko bi se kod propitivanj2 3t 2 dza LJ2 NS SA @I G A

vCbhY TFLAASTE 2yA (88BNl &8z aXARdza 6z28 y R2 & ki RHzy
postavljena pitanja.Za razliku od FNGK 3IR2S dz & @lagpbla stofi 32 NJ 2 a
uloga/pitanje, u QFNOHz dzf 2 3dz 1 F LIA&adz2SY2 al Y2 dd 632N

yaS3al 20AK®SODADEYRYA6DB2NRDBAYIl dzyaSadz2 dz 238
" ". Osim navedenih simbola, u QFNQIse koristi i simbol "&koji se stavlja ispred
6P2NR Gl 122A &S 1 2Rank$NRIIAGADI YyREAYH vyEF2 NBB
NEB 6 Skgjiinéstaju koz tvorbu glagolskih vremer{do/does, am/is/are)article(a, an,
theyA at A6y 2o

SobziromdasNB 6 Sy A 0S8 | 2 BNOK 2afeLINRRMAMNESE dez A 1 y 2 S Y
veznik = L2 aft 2SRA6Yy2 06S 4SS 2 GAGAINK LA EYY 2B ST |
veznci zapisvati i u QFNOK zapiseu QFNOKi javljajua S & f dAbjimrR @ik
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L)2 ST dz2dz NA2S6A A FNITS A atdssl2S0A 3AR2SS
NESSQPADSETS ARt 2A D2 RablicddBA Y2SNI 1228 LINAFIT

Tablica4.3® t NAY2SNR LA G y A {LEINSMLIFER | RANIZBSA K Svl G/bAN YS

LA Gy nePridoBngri j€riku QFNOK zapipitanja
. " >
What are Tonand Paul talking about? talking ( & are) (and(_ Paul, _ Tom), "what:
X (_ about))
T
Who is happynd healthy boy? s ("who?" X, _boy (and( _happy, _

healthy)))
_when (love ( & did) ( _ I, "what?" X), was ( _|
school (_ at)))

What didl lovewhen | was at school?
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5. Meta modeliLIN2 OA NA gl y2F NBSO6YALllF dz bl

52 al RIF 1 2NXOUGSYy sasthii® ddfrirelemedia, bdmosnary S i 2 R A
tablice(relacije)u relacijskoj bazi podataké: I 6 f A O} | 2 2 Zbli@akdar L2 LIA &
& RNIDJZ2 LIA & i tablida Kejekmddp@@tauvezul | LINP Y2 Sy 2sp#sS ONR G S
YyeAK2@2 1 yR@ISYRIST f1ANRAG I Dt NRAABYSEL R3S oY 2R Pt N
KA2SNI NKA2F 12yidSl1ady23 2Ry2al Al YSSdz y2aaAKd

Osim togadz2 6eQylz Y2 3dz0 y 2 & (0 AivafaNEBISHBYWMK  LINZ2@MNJI
2Y2AdEONMEEC@A NRA Gl y2S 12yi0Sl1aidy23 TyLEZESSoHZAIKRELl Y
LINBOAT y2aid A (26y2ad ISy SNANU yastdtku 2REA 2 @2 NI
poglavlja opisani sé f 2 $nBtSndodlel:

A Meta model hijerahije glagolskih vremenazapreciziranjeodgovora s obzirom
navrijemeR2 3 ¥l ya2IRIF X dz LINPQf 2adGA Af A dz 06 dzRdz

A Meta model sinonima& zalLINB L2 T y | @I y 2 SR BRedmuystodlil OSy 2 S
bliskol y I é.Sy 2

A Meta model homonima¢c T I LINBLRT Yyl dFyaS NAR2S6A 122
NIFTfEABAG23 Tylr6Syal o

5.1. Meta model hijerarhije glagolskih vremena

Glagoli i u hrvatskom i u engleskom jezikupsomjenjive@NBE 0 S iNAs@SG6 A | 2 ¢
AT NRGS NI Ryel F02396]U/oddjezikajlabolil oIz y 252 SRS I & ¢
[105, 106]

1. BrojfednimA YyaR OAY
Lice (tri jednineitri Yy 2 OA Y S 0
Vijeme@ I R Oy 22ai0z LINROf2adG A odzRdzoy2ad
Vid@ GNDOSY A )DA ySagNDSy
Nad A ifiperativ, indikativ, konjoktiv).

a e

| u hrvatskom i u engleskom jeziku postoje glagolkanenakojaY 2 OS Y 2
grupirati u tri osnovne skupin&lJNB Of 2 3t 32t ai12 ONA2SYS:I &l R
0dzRdzd S 3t I 3 VihavdtsRom gekilu PEEH6j8 S ILANBROE | ONBYSYy | T
& RIFOy2aS A ROl 0dzRdz I 2 BSUANK 2200l DYRSEa] 2
zad dzRdz0 S (1ablkaR1$ Y S
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Tablicab.1. Glagolska vremena u hrvatskonehgleskom jeziku

Vrijeme Hrvatski jezik Engleski jezik
Perfekt Past Simple
. Plusk fekt P [
{NE OF 2 us vampere ast Continous
Aorist Past Perfect
Imperfekt Past Perfect Continuous

Present Simple
Present Continous

I RIF Oy & Prezent
{ Y3 Present Perfect
PresentPerfect Continuous
FutureSimple
S Futur . FutureContiruous
dzR dz0 Y 7
Futur II. FuturePerfect

FuturePerfect Continuous

Svojstvoglagolskog NBY Syl Y20S AYFGA TylFtélaly dzie
odgovora na pitanja QA sustavimd Y2 OS dzi2SOF GA yIF NI T f A1 dz d:
4S8 R23I2RAf2 dz LINPOf2aiGdAxX R23IFSF aSudz al RIFO
praviimai NI yaF2 N¥Y I OA2S NBG6SYyAOF LINANBdagded 2ST A
[T+ T FLAAADI yeS SartSaydS yWa K Y3 tiINT /tSanjimogRaANI2 S Y
zapisivanje u hijerarhiju

A{OAr SESYSyGA 3t 32f a1 2 3/ aeBssSunhieraiji2 Y2 6 y A
2SRIYy AalLl2R RNHA23I GF12 RIF 2SS 3t @yAr 3t
A lliobrnuto,a @A St SYSyGA It 32f&a123 ONBYSYyl o6LR
dz KA2SNI NKA2A 2SRIYy A&dLR2R RNHA23IsZ FfA

hijerarhije.
bl LINAY2SNITF NB6SYyAOdz
a2 KSy (GKS yS¢ LIN] 2LSyas L gAtt 32
A zapviy 6AY T FLA&AADGEY2F F2NXIEATANIYA Cbhy

"when?" when (opens ("what?" park ("what?" new ("art?" the))),
will (go ("who?"l, "where#there, "when?" day ("what?" every))))

A aobrnuti redoslijed hijerarhije u formaliziranom FNOK zapisu bi glasio:
"when?" when (opens ("what?" park ("what?" new ("art?" the))),

go (will ("who?" I, "where@there, "when?" day ("what?" eveyy)

AYFEAT 2Y 201 RGOl LMbbadadedénay dzd @NBE Sy 2 LB & A B
prihvatljiva za implementacijt Yy SY I 2dz 1 y I 6 I KddihfemghBdie2jé G I G I 1 |
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2SRAY2 @I Oy 2 primijetjgnomiy 2 & traiSldrnhayije glagolskih vremena
u formalizirare FNOK i QFNOK zapiSet f 2y 22Y | yFf AT 2Y Yad3dzy2ai
dzi 2SOl 21 y I  lotigddnddrili & ke afEd20 & ¥ 3 Bn@dnmieritiats
LINA LINAR2SRf 233 dz {22SY. Pedostbiopdedagajdd  32f |
G2Y$S Olgavnggyldg@a 1224 25 yI  yI eywedys NtilAayex &
yI afea28RS622 NITAYA &8 yI fgkhi@gl®danafink RA2Sf 3
zarazinomOiG 2 &1 NI 6 dz2 Soddoie@B ®ER &8I @SF2I LR Y28y AK
u identifikaciji glagolskog vremena.
U skladu sodabranom hijerarhijomu kojoje S 3t F Gy A It 32f yI y
AT NI SnSetd ma&ds! hijerarhije glagolskih vremengSlika5.1) za transformaciju
formaliziranihzapisau relacijsku bazu podatakakojem2 S LINB R ts2glagoyi2 R |
infinitivu (oblik zapisan INB S 6 y A | dzbijerdrb#jsii Sal seiz® Svojinpblicima u
NIFTEASGAGAY 3Af+F3A2fta1A ONBYSYAYIl detemeld 2 S NI NX .
podjela glagakih vremenay I  LINP @fy2S &I RoldzRdz0S 122k 2S5 A
engleski jezik, aliza ostale prirodne jezike. |  yA 022 NITAYyA ylItl T8 &8
povezana s vremenom kojem pripaddgpod svakog glagolskog vremesigede razine
jedna ispod druge, 2 A ay 2 2 yI6Aydz GD2NDS. Akade2 SRAY A K
3t A2 412 ONORBYSNKOZ2OVBFEY A LIBvAKR pojgdinkdio It | 32 f |
zapisuje sea svojoj raziniz R L2 Y20 Yy A K | Iyl BAIO 2@laviely T Ay A 2
glagolab I (I 2 YR REDH B Y 2 2 Snfinitizx Gi&yblas $vivh )igolskim
oblicimaivremenimgO (i 2LINBASE A {1 2 Y A Y LI S o§effjiiidst@ropiidanj2 Y 2 3 dzo A
i s obzirom na vremensku odredniouLINR2 Of 23 G> &l Rl Oya22ad AfA od
Slika 5.2 prikazuje pimjenu ovog meta modelana glagolska vremena u
engleskom jezike/ I 12222 2S5 dzl f 2dz6 Sy 2 od &Gtk $0 trimu I | =
3t 32f41F ONBYSYl 28Ry2adl gyl ,petgldgolskiB A YI &8
viemenadzl It Gy A It 3A2f A Y], Pekzih idd dv@LIRY /0 yLI2 Y 2 0
glagola, a jedno glagolsko vrijenfjture Perfect Continuousd S al ad22A 2R { NA
i glavnog glagold\a slici je vidljiva hijerarhifa T YSSdz L2 Y20y AK A 3If | gy 2
dzgA 281 yI ylayadza NITAYA R2jedadisoddrgeg 6y A 3t
premaredoslijedu tvorbe glagolskog vremena.
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Proglo glagolsko

vrijeme

Jednostavno
glagolsko vrijeme 1

Jednostavno

Slogeno glagolsko

Slogeno glagolsko

G
(glagol u infinitivu)

Jednostavno
glagolsko vrijeme n vrijeme 1 vrijeme n glagolsko vrijeme 1
: Pomol ni .
Oblik glagola glagol 1 Oblik glagola
.
.
.
Pomol ni
glagol n Sadagnje
glagolsko vrijeme
Oblik glagola
Jednostavno Jednostavno

glagolsko vrijeme 1

glagolsko vrijeme n

Slogeno glagolsko

vrijeme 1

Slogeno glagolsko

vrijeme n

Oblik glagola

Pomoli ni
glagol 1

Pomol ni
glagol n

Oblik glagola

Slika5.1. Meta modelhijerarhije glagolskih vremena

vrijeme

Budul e glagolsko

Jednostavno
glagolsko vrijeme n

Slogeno glagolsko
vrijeme 1

Slogeno glagolsko
vrileme n

Pomol ni
glagol 1

Pomol ni
glagol n

Oblik glagola
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Proglo glagolsko

G
(glagol u infinitivu)

Sadagnje
glagolsko vrijeme

Budul e glagolsko

vrijeme

vrijeme
Past Simpl Past Past Perfect Past Perfect
ast Simple Continuous ast Perfec Continuous
G+ -ed was/were had had
present past been
participle participle
present
participle

Present Present Present Perfect Present Perfect . Future Future Perfect
Simple Continuous Simple Continuous Future Simple Continuous Future Perfect Continuous
G/G+-s am/arelfis have/has have/has wil will will will
present past been
participle participle G be have have
present present past
participle participle participle been
present
participle

Slika5.2. Primjena meta modela hijerarhije glagolskih vremena ridagolska vremena u engleskom jeziku
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5.2. Meta modeli sinonima i homonima

U obradi prirodnog jezika javlja se problem sinonima i homonima, pa tako i u
NOK metodi. Homonimi i sinonimi se smiju upotrebljajgi 76]ali ih treba povezati s
originalom na kontekstnoj razini znanja. Zapisivanje pojmova mora biti nedvosmisleno,
I LINBotSY ylraidresS 12 a$S dz NBE6SyAOA (22l &
AYLF2dz A0S Tyl 6Sya2ls A G8y2FRYRE2 NREB6ASY 2
NA2SOAGA AT N}YR2Y YNBOS Tylyal &a0AK NA2SGEAZ
pojmovi i njihovi odnosi, bilo kao homonimi ili sinonimi. Ovaj problem razmatran je u
[107]A RIF'yA adz YS{ilI Y2RStA NBSOSya2l 2@AK LINBO!

Sinonim[108, 100]2S f Ay 3@AaiGA 61 A NAR2S6 1221 as 3
druge s kojom ima:

1. Aad2 1 yid oridngraiA adz0 | Kk KAt 2F RIFE 1 AOI kRI O

Aada2l yré6yaol x
2. 0fA&al2 dagrim@gbusBBk&2YI 20A0GSt 2k LI2ZNRRAOL
0f A& 12T YIFIOYAOLIST atAd6y21yF6yAOl ®

a2RSt Tylyel GNBol al RNOIGFGA Tylyal Al
! ¢ Y208Y2 LINBRadGFBAGA 112 !'m dz NBS6YyA]ldz &N
NESS6YAOAYLE 2SRIEyYy L2l Y Y2 ONapdhnyerpgojamAladasS | £ A
2SRYy2Y NBSG6YyAldz AYl aAy2yAyYyS .3 /X 53 | dz
NER2Y .3 93X 5 A /] wtTtA6A0GS aAy2yAYS 2SRy
a{AYy2YAYaZ &aA1N}IOoSy2 a{é¢d hoal OyaSyzel L2 2Y
kontel ady2Y @ST2Y ATYSSdz y2AK (22dz AYSydzSy?2
Lz2rkrYy ' 2SS yI@SRSY dz NBS6YyAldz NmM {2 !'mod
NERYAY oNB2SY 202l Oy 2Syng primjdeC)NRisoSrgnieqodzd { DI |
Li221Y dz G hapri@Sey Aqa20 Y20S AYFGA RSTFAYANI Y
YIEG6AY NIT@Aaz2l a$s YIskkasl3 prikdzueSopisayi méta ridde Y 2 O @
sinonima.
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Slika5.3. Meta model sinonima prikazan NOiKetodom

| 2Y2YyAY 285 fAYIOAAGAG61TA NAR2SG Aadl 20f A
NA2S6AT [408,408]l Fdz6y A Ol

t2aGF@t2lr 4SS LAdGFIyaS (12 LkalrY K2Y2YyAYl
OAGA LINROSAYA 602NE JPEA QA 62Y WBVDRNDI $ WA 2ISIR
K2Y2YAYlF dz NBS6YAOAYl Y2RSEAN} (12yO0SLIizy {:
R 2SS yS{A LEa2lY LNRidzYlI 6Sy ylIRLR22Y2Y: 2R
t NBGLIRadGk @1l yI (12222 fSOA 29I 123 OBALA 1Ty

LINALFTFGA A 2NBIFEYATANIGA dz 692NROS¢ YSSdz -
konkretni pojam.Slika54 LINRA 1 I T dz2S8S YSil Y2RSt K2Y2yAYl A
bS{A 2LIBA LR2FIY ! Y20S dz yS12Y NBSS6YA{ dz 6AL

YI @2RS dz NBS6YAOAYIl @S6 a4S yI @GXRMzfady2 0 NEB 2
RIFI Lk22FY !''Q dz 2RIFIONIY2Y NBSG6YAldz AYlF R@I 1
| 2Y2yAY &S yI 5bhY LINA{ITdz2eS {12yO0SLIizy 2Yy
Y208 2LMAAADFGA LRY20dz a022AK &AY2YAYlE 6 LIN
TyresSyesSz2p2e Oy al g aSCy.p@rew Wxad eddA ely NSy ;
I sinonimi su za taj pojam.

51



Slika5.4. Meta model homonima

A

t NAY2Syl 2@AK YSGF Y2RStEF LINA1FTFyl 28
KNI Gal23 2S1 ATL0]dasot inadRhkvatskodd i direkfhimdplijevodom na
engleski jezikTablicab.2).
Tablica5.2d %yl 6 Sy 2S[1IBh2S6A 1 Syt 2l
Hrvatski Prijevod na engleski
fiz " mlja g N mn zemlje, G|fAland n. pl | ands
1. a. (Zemlj a) pl anet n a 1.a. (Earth) planet where we live, the third inner plane
planet Sun| ev a sustava S j e | the Solar System with one natural satellite (Moon) b. plg
(Mjesec) b. mjesto, pr ost| habitation of humans and place of human activity, world
2. povrgina Zemlje, kopn 2. the solid part of the
3. povrgina tl a, gornji (opp. water, air, sea)
pod zemljom] 3. the surface of the gr
4. a. zeml jigte, tlo kao|lcrust [above and under th
parcel a, prostor koji se 4.a. a terrain, field, soil as a source of goods and food
i movi na, viasnigtvo [ pri | b.(alsoin pl.) plot, area that can be cultivated, exploit
drgavna zeml j a] land as assets, property, estates [private land, collective |
5. tip tla koje se o0 b r| state land]
[ pjeskovita zemlja; r as kv| b5.type of soil which is cultivatetuilt on, etc. [sandy land
6. pov.-updragvanvan oj edi ni c a| sodden land]
administrativne pol i ti || 6. his.a country, a state, a nation with its own governm
AustraUgarske Monarhijé occupying a particular territory
Slika55LINRA { T dz28 Y2RSf NhR2S6A afl Sytala A Yy
i Sytalké¢ LINBYI 32Ny222 RSTAYAOARZA AYlL 0OSal
RO LRRIyl6Syal 122l &dz YSSdzazoy2 & A6yl S |
NA2S6 T Syftelr LRSIyl 12yaSl1adyay @ST Yl 21
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202l Oya2aSyaSy Al NEBSGS6YyA{ll oIl ml R2 Ilc0 1228 &
AAY2YAYAYlL OLINBYI 262l O0y2Sydz I mlk T S8Sytftal 2
AAY2YAY2Y L FYySGOood LT RANB1dOy23 LINKR2SO2RIl
dadireky 2 LINBat A1l @lyaS airAy2yAYl Al YSSdz ROl N
Ly G26LINRISNBY2SY Y2RSt llaAywa6Royl2 SA yH 2 RANWAW
2Y23dz0 A6 RF 08y AaS 2RI202 NIy | nalkdbjeinljeypldnje y S2 OA &
postavlienoiy I 1 22SY 28 28T A1dz NB6SYyAOlI dz {2222 &

Zemlja (Land)
Pl 1~ . . e N\ 1 Drgava
anet (Planet) (S ) Zemlja (Land) — Zemlja(Land) —( S ) Countr
% X f
Y

svijet (World) 2 5 )| Zemlja(Land) <2 Zemlja(Land) HS . zemjaand) |- s )t T'p";(“Ty”e"f

oL // \IS’ ’5'%

o) S
A B e )
/ 5

' s N
a \—/X Zemlja (Land) Zemlja (Land)
Kopno (Ground) Povrgna zemlje

(Earthds surface) (S ) ‘( S )

= L]
Povrgnatla (Surface Zemljige
of the ground) Terrain,

Slika5.5¢0 a2 RSt NA2S6A biSyYtalb o6[FYyRO

t NEBRf 208y 2Y YSi2R2Y Y23dz6S 2S5 AT NI RAGA
2SRy23 NEBSO6YALlFZ LINA 6SYdz aS ddzYr6SyeasS 2SR
AAY2YAYYdz AfA K2Y2YAYYydz @ST dzd { @I 1A LI22SRAY
a23dz0S 281 L2 &SKESA NBIS & RD {iz8ijagidiniTNOR Bpajang:
aS 2SRy2aildl@gy2 23001 NUz2S LINB12 2LWBS3 NEBSGHYyY
RSTFAYAOAZ2I TylL6Syald t22Y20A 2LWS3I NBSG6YALI
VI 2OROPzazNEST A6y 23 Tylyeal o

' 2¢@2Y NI} Rdz K2Y2YAYA yAadz NFTYFGNI YA A L
AaGNY OAGLIYy2AYLFS | dz 4t 2SRS6SY L3t gf 2dz 25
bazi podatakdPNOK
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6.t NEPv@njeNdstava temeljenog na NOK metodi

U FYyFEAT AN YA &adz Y lzdahje/ upisal b relicipiaifbazii S1 & G dz
podatakai prikazani su modeli podataka i procesa koji opisuju sustav za transformaciju.
Ovi modeli temeljeni su nBINE OS & dz (NI yaT2NXI OA28S28RRADG!
jednu radnju/glagol primijenjeni zal NI y a8 F2 N¥Y I OA2dz KA2SNI NKA2a] A
skup nezavisnih a1 F T I YSSdz {22A Yl vt S\BEvanjehINIBNMGGY2AF K 1
primjene sustava za transformaciju raf 2 OSy S NBS6Sy A0S dijgasS al R
radnje/glagolazahtijevalo jeiizmjend Yy I R23I NI} Ry adz LINBGK2Ry 2 Al N
Za izradu modela podataka 2 NJ& O imStgdblogif 3a razvoj informacijskih
sustavac MIRIS[111]1 221 a8 &l adz22A 2R aidzad YSiz2RlI
projektirati i izgraditi informacijski sustav, odnosngegov model. Pored elemenata
metodologije MIRIS koristeei konceptiNOK metodg12]. Slika6.1 prikazuje model
LINEOSal adzadl @1 (1 22A 2Y23dz0dz2S dzLIA&AA B yaS N

: Tekst :

| zapisan u | — .

| obliku Prijenos teksta u | 2Aé AT EAAl &6 &. 1/ +

: OAé AT|EARA FNOK zapis : zapisu

| | paragrafa | 1. Transformacija FNOK i
: | QFNOK zapisa u njegovu
| : hijerarhijsku strukturu u

| _ | relacijskoj bazi podataka
: POp'.S Prijenos pitanja u ! Pitanja u QFNOK

| pitanja QFNOK zapis | zapisu

| I

| I

I Pripremaredenica |

A 4

Odgovor 3. Generlrame ngovor
( na pitanja >

—_—— e a1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
v |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[
|
|
[
|
[
|
[
|
|
|
|
|
|
|
b - "1 /2.1 AT CAgEOAT EA\ E Pi| Bazapodataka A
| OA6 Al EAA E JOEAE| NOKsustava
|
|
|
[
|
[
|
[
|
|
|
[

Slika6.1. Model procesa sustava transformacije teksta u bazu podatgkh

Kako bi se tekst pripremio za upisivanje u relacijsku bazu podataka potrebno ga je
LINALINBYAGAS 2Ry24ay2 NBS6SYAOS LINANBRy23 2SIT A
NESSYAOS dz vCbhyY TFLA&AD h@2 LINBISHNI yaS LIN
Yy 2 A K 2 @ lvahjerhdpiBabivh Npoglavljimé2i 4.3.

hogl e adzail gz 1 22A asS araidz2ei 2R 00NRAR LINR OS
u relacijsku bazu podataka i generiranje odgovora na pitanja. Prvi proces priprema tekst
za transformacijuURNHzZA2Y &S (814G GNI yaATF2NNXANI dz LR
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L1281 dz2S & NBS6YA12Y A dzLJA&dz2S dz NBf Il OA 2.
postavljanjem upita iz relacijske baze generirali odgovori na postavljena pitanja.

6.1. t NIRv@njeNdodela podataka BPNO# i relacijske sheme baze
podataka

{ 201 ANER Wanj¢ LJ2 RNEOGNBE QA FRWRABSSYyS 206t A71S
NEGESYAOF RGBANW pod &/ K 25 metdBdO piidataka FNOK
QFNOKormalizama i na temeljunjih definirati relacijsku shemu baze podatakza
modeliranje podataka koristi se meto@atiteta i veza metodologije MIRIS

Meta model strukttNBE A &1 RNDI 21 CbhY A wvCbhyY 1
2SRy 2340 Oy S NB énblashogedika KpsEnt sii #1), @ kbjenk jedana i
f 2 SélaSigka shema baze podataRENOK

NOK_PARAGRAPPRGNAME)

KB_QUESTQUEST IDQUEST)
KB_DICT (DICT ID, DICT, DICT_PAR

Qx
[QV]

QFNOK, FNOK)

Ovaj model implementiran je u Oracle relacijsku baziypodatka sa SQL
LINE OSRdzNJ Y I A pofieharmné izgraddjefprogiainSk8gysustava.

Slika6.2 prikazujeLINER Orhdd@pbdatakazapisa FNOK i QFNOK formalizama u
relacijsku bazu podataka BPNOK
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(1,1) PRG&ORD (0,M)

Model DB Rel enica | Model DB Pitanja

NOK_QFNOK_ALL
(Question)

NODE_ID
NODE (name)

[JV(
KB_ANSWER NODE_ID
(Answers) NODE (name)

Y

E
l;?/ v
g
a g 0. M) PARENT_ID / (0.M) PARENT D
8 © (Lclb IERARCH! NOK_QFNOK {TERARC 3|
2\ = D“\C‘T\(namg) (Question Node) ~ QFNOK &
S e (0.1) chid s
KB_DICT ¢ @ %
(Dictionary verb & & g
and noun) ) GQ 4
"’oo % )
o ©
(0 G,
(name) 4?49 %,
DICT_ID

KB_NODE (*)
(Dictionary)
© ©

3 D & &
< PARENT (name) %, o
NODE (name) > %

Q’ QUESTION (name) Z %

I PRG S >

17} o >

S — °

al C.

) G 3
g ¢_¥®
5
5 KB_QUEST_QUEST

(Question)

KB_CONJ N

(Dictionary aQ

conjuctions) o
£

QUEST_ID
QUEST (name}

8 [2) KB_SYNONYM
N (Dictionary verb)

D
QUESTION (name)
PARENT (name)
NODE (name)
PRG

CONJ_PAR

KB_QUEST
(WH-question)

(11) QST _NODE 1D oM

KB_TEXT_QUEST
(mini Q/A)

Slika62d t NP OANBYA Y2RSt LR2RFGEFELF TFLAA&AF Cbhy A vCbhy
BPNOK

UR2 al R 1 2 NX Omdeynénttan ¢ NR S Bjzfiohary &koji se
sastojao od tri tipa entitetakB_QUEST (Wiguestion) , KB_WORD (Dictionary) i
KB_DICT (Dictionary verb). t NBV@ASNS Y L2 RNMz6 21 LINAYaSyS ylI
kojima se koriste veznioiA f 2 2SS L2 GNBoy2 LINEOA NBRGONI NBSGEY A
(Dictionary conjuctions) i KB_SYNONYM (Dictionary synonim) .

Tip entiteta KB_CONJ (Dictionary conjuctions) LINBRAGI Of 2FiuNBSGEY A
njega se upisujweznici prilikom prvog 2 NJA ONjeggUieatributi suidentifikator
veznika CONJ_ID, sam veznik ON), tip veznika CONJ_TYPEI A RSY GAFA T I G2 NJ |
(WORD_A T NS WORBip teznikagONJ TYBE & 201 ANRY ivRle aS 202
baziralo na engleskom jezik, RNB Sdz2S aS LINBYI LI2R2StA @S
[100] naCoordinating Conjunctior{ga njih se koristip A) i Subordinating Conjunctions
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(tip B) opisane u poglavljg.2. h R NB S A zd8pisifadj@tributatip veznikaCONJ_TYPE
u bazu podatakaotreban je zboRSFTAY A NI y 21 LINR OS&l Kol OSy el
asS Lkadl @gf 2 2dz yCoordinatiig @Gjungfidngezhika) kojgpbvdzdjl 2 dz
RoreS ySI I OLAVEY NBSFYA TSI YAl VYAaddzcAYRAOAN
L2 af 2SRAGYS ©S1 8 ifadné 8 Gjidm de\didjues neoldrid fegink & S
drugoj. Ali kadadz dz NBub@dhati@AiConjunctiosy R G2 T ykndi RI O
primjerbecausgll? @S1 dz2dz T | O¥VAYPSE af YOOP S aBdmBka G | A G A
becaused S @&pitanje why? 1 22 S dz] f 2 dz6 dz2 & odgdSdr yeddrgaNB 6 Sy A O
NEB 6 S Makptnhjer,na pitanje
a2 K& Aad al Nl 2 KI LLRKEGE

odgovorsey 2 OS dy ING6 Sy A OA

oMarko is happy because hevesKk A a 22 0 ®d
I glasi

A

a0 SOhelizie$kK A 4. 220 4

U ovoma f dzfitarfedsepostavlja na sam veznbecauseQ i 2 2SS RS Tomy A NI y 2
FNOK formalizon2 @S NBX 6 Sy A OSY

"why?" because (is ("who?" Marko, "what?" happy), ®{&vho?" he, "what?" job
("whose?" his)))

lako se veznilor ubraja uCoordinating Conjuctionspo prethodno opisanoj
notifikacijito jevezniktipa Al f A LINAf A1 2Y (NI OSSRl 2 2R IR0 2
koji se razlikuju od ostalih veznika ovog tipanificirani algoritam ne nalazi odgovore.
%623 aALISOAFTASY280GA (NI joSpiténju veznfoBwedenNgi  y | LIA
G§NB6A G DLAlgadtdr (yMI1OSy 21 2R3I23F2 NI ofsghijguy 2 2 G A
poglavlju6.3.

KB_CONJ (Dictionary conjuctions) i KB_WORD (Dictionary) povezani su
tipomvezelss Gl 12 RI L2 3F2Ny2SAY 3INFyAOl Yl 2SRy
donje granice su nule (Oernisud S NA2S6A AT NBSGS6YA(QL dST yA

Drugi novi tip entiteta jeKB_SYNONYM (Dictionary synon yn) kojim je
2Y23dz06 Sy 2 RSTAydaNMefaansdeldudrad@esinorima i homonima
dani supoglaviju5.2! 2@2Y A&aGN} OAGlyadz dz 611 dz LR RI G ]
Ol2 2SS 2LRAaly2 .dz at 2SRS6SY LR3It Jf 2dz
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6.1.1. LYLX SYSy (Gl OA2lF NBSOSyal LINRBoOofSYIFI aAy2yAY

w2 S éDfcticharywz & OAf 2SY NEBSOFgFyal LINRofSY!I
jednim tipom entitetakB_SYNONYM (Dictionary Synonym) A 2 @l 2 GAL) SyaAds
identifikatore KB WORNA 2 S6 A 1228 &ddz YSSdza20yYA &AY2YAY
identifikator sinonima$YN_ID,A RSy 0 A F A { | WERNIDIiNEBtEKkatbiKr@ge 6 A 6
NA2S6A 122l WeRb IDRKBYSZNORY¥povShald ftiBomdntitetdB_WORD
Postoje dvije vezeKB SYNWRD_ID i KB SYNWRD_IR. Kroz te vezeLINXDA 6 @2 NJ
(WORD_ID1 povezuje se s drugind @2 NRlaftifikacijska vezekB SYNWRD_ID
R2R2Sfa2dz2S LI22SRAY2Y 6@2NdHz dz NB6E6SYAOA ARSYy
vezakBSYNWRD IRR2 R2Sf 2dz2S LI22SRAY2Y 602 NHz dz NB6Sy
sinonima Ovdje ne vrijedi bijegk A @y 2 LINBat Al gFryasS A 12 2SS 2
Y2NI} ydz0y 2 ONWe EBA DM RX 22 @Y dab®d dz Hioyz22 RST.
100JLINB Yl (2222 aAY2YAYA Y23dz 0A0A NAR2SSBA 1 2¢

¢2 2SS (1 12SSNJ GARTt 2A Dablicds.1) Kofe kdridePgleg@l& NHz R O A
talk i discus§ 2 2A Y SYIl 2dz dz LI LMzy 2 & Atalkp delmdral y I 6 Sy
istovremeno i diskutiratidiscus, ali osoba koja diskutiraliscus® a A 3 dzN§fl A LINRA 6
pa ovdje sinonim vrijedi u jednom smjeru, odnosno glaga@daussge sinonim glagdhalk,
ali ne i obrnuto. Ovi glagoli povezani su u tal@iSYNONYMI Yy I 6 Ay Rl 2SS ARS
NA& 2 S 6 AtatkA f I BIEES WoREpisah na mjesto atributaVORD_ID% identifikator
NA 2 S 6 Adisclidsia mjesto latributaWwORD_ID2

Tablica6ld t NAY2SNRA NBSESyAOlF 1228 12NxadGsS 3Itr3I2f .

TENG FNOK
Lucija and Ana discuss abg discuss ("who?" and ("who?" Lucija, "who?" Ana), "wha
the weather. weather ("art?" the, "what?" about))

Tom and Paul talk about th| talk ("who?" and ("who?" Tom, "who?" Paul), "what
solution. solution ("art?" the, "what?" about))

bl Ll2ail Of WdEakngh (B F8EAD YA A RZi@A OSYA 2
and Ang Tomand Pad R21 28§ Whdis disbussiig6e 2 681 A Sy A R2
alY2 2SRIy 2RBR@NEMG®RY 24y 2 «

Prethodni primjerLJINRX { T 28 &t dzl 2l {11 Rl &AAY2YAY Y
ddz NA2S6A pokabnb2d 3al stafuh WpiSati u tablikB_SYNONIMpisati
ARSYUATFALFIG2NI NA2S6A a 1222Y 28 LRSIyl o
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6.1.2. t NERvanjekelacijske sheme baze podataka

t NEvé@nje Mibdela(

Slika62) R2 @St 2 2 Sivalja rékagijskd B@n@ Abdke podatakaja
LINAY2Sy2Y LINI OiiDEM sadiglasiINBE @92 SSy 2 S

NOK_PARAGRAPPRGNAME)

KB_QUESTQUEST IDQUEST)
KB_DICT (DICT_ID, DICT, DICT_PAR

QFNOK, FNOK)

[2dzoA6R2EYY 21 VI 6 KB/ CONIKRIBYHANBdie préuStavijaju
LINZv@nje Nddnosu naelacijski shemu BPNOWefiniranu u [1].

6.2. Algoritmi transformacije FNOK i QFNOK zapisBePNOK

U ovom poglavij2 LJA & y I & dz LINRaQotithd franksforndaciigh 1 Y2 Sy S
NESSYAOF T I LA &nh FNOK QRO kojf sk prémed NOK metodi
zapisuju u relacijsku bazu podatalkia implementaciju relacijske baze podataka i dalje
se koristi Oracle relacijskab&za I f A 1 | LJ2 (i NBaveSunkci@e dd MIaNUNS SR D |
12NROGSHYB®BRY 2tSI tAT NI SSy 2 A jedn@stavnie ypredlédaije & dz6 St 2
testiranje(Slika6.3).
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Odgovori na pitanja
Pitanje

Formalizirani zapis
is ("whe?" x, _ glad)

Answered: 2.5834328811138%

Hijerarhijski zapis pitanja Obradeno pitanje
NodelD Node Question Parent ID ] PAR_ WRD ID NOD QST ID NOD_WRD_ID
1 s _ 0 1028 149 3 579
is who X
2 X who 1 is are be was were am would been X
3 glad - 1 1029 149 -1 467
is _ glad
is are be was were am would been glad happy
~ [99-35] Marko is happy because he love his job. ~
why?" because (is ("who?" Marke, "what?" happy), love ("who?" he, “"what?" jeb ("whose?” his))

ODGOVOR: Marko

PARENT QUESTION NODE PARENT QUESTION NODE
[1] because _ [2]is is who X
[2lis who [3] Marko is _ glad
[2]is what [4] happy

[1] because _ [5] love

[5] love who [6] he

[5] love what [job

[71job whose [8] his

Slika6.3. Prikaz odgovora na pitanja u aplikaciji NOK

Y 2 NR &y A @and je @RHE kiipi$ver.phpPrivitak .Y 2 NR Ay A 61 2 & dzb ¢
LINA QL FT dz28S KA Z2SNI NKA2#&apa S 1 LINBAdgdvaRBWH bsiath A NB 6
NB 6 S i pr@natranog paragrafde KA 2 SNI NKA2a1 A LINRdgd St 2y52 A K
01 1 256N dzéodizdigi2 R o NF A OSta2Sy2 LAGIkgicS dz LI
prikazuje sva pitanja upisana u bazu vezana uz taj pardgpafl formaliziranog za@s
pitanja prikazano je vrijeme u sekundardali N2 OSy 2 yI (N} OSya2$S 2R3
GNR2SRy2aiAr asS AINB®IAIR12S nGpRABN @8 RRI 2S5 LIN

Skriptaanswer.phpse sastoji od dvije funkcijensSortCallback ($al, $a2) i
displayAnswers ($indAnswer ) . FunkcijaansSortCallback & 2 NI A NI} NBS6Sy A 0SS Al
LINBYl o0NPR2AdZNBNEYILESeAK 6 32 NRP GBI Al YSSdz LI2adl
NB 6 SkakoBiSseA a LA al £ S LINWB2 2yS (1229 RBD8dzA (1 26IRE
preklapanja do onih koje ih nemajBunkcija formatira i ispisuje2 R32 2 NBE A NBG6 S|
KA 2S NI NKA 2NiB| 6AS yLANOAS Al dzdAdiaclAy 2 A dz y2AYlE 2Ty
koji se preklapaju Pri formatiranju koristikomponentu Acordion kojl 2 Y2 3dz6 dze S
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ATNRGEY2S A LINROANR G| yieo&t-end frambrk Bodtstrdpda LJ2 2 SR A
NEBALRYI AGy2aiG A LINAfFI2RE2A0280 1 2NRaAYAS] 2=

6.2.1. t NERvanjeMlboritma transformacije FNOK zapisa u BPNOK

wS8SyAO0S Sy3tSa123 2ST A1 1 HWoeHizkérakdS dz F2 N
zapisuju se u relacijsku podataka definiranih NOK metodom.2 6 T A N2 Vanjg' I LINE O
LI2 RNHz6 21 A &GN OA Gl yal = as&pfvadiytestiradiphiolid NB 6 Sy
potrebno izmijeniti procese zapisivahj NB 6 Sy A OF dz NBf | OA2a1dz ol i

Slika6.4 prikazujerazraduA  LINBj@Oprdddsa 1. Transformacija FNOK i
QFNOK zapisa u njegovu hijerarhijsku strukturu u relacijskoj bazi podgisd@esa?.
ho23l 0 AL N y2eS NBIkésy)pdiijenjanoghB Gpisiyakjé |
NB 6 S Wavidilizmijenjeni procesu odnosu na one definirane [1] 21T yI 6 Sy A &dz
f 2dzo A Bojod.tt REOSAA 122A yAadz Fdzi2YFGAT ANI YA 21
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Slika6.4. Prikaz transformacije formaliziranog teksta FNOK u relacijsku bazu podataka
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