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winasityvaoba 

orenovani Jurnali ‘ena, logika, kompiuterizacia’ agrZelebs, erTi 
mxriv, enis, logikisa da kompiuterizaciis kvlevasTan dakavSirebuli 
klasikuri da uaxlesi ucxoenovani literaturis qarTul enaze Targ-
manebis gamoqveynebas, meore mxriv ki, saerTaSoriso samecniero wreebs 
acnobs qarTvel mecnierTa Sromebs inglisur da/an germanul enebze.

Jurnali momzadda Tsu ‘enis, logikisa da metyvelebis’ centris inicia-
tiviTa da saerTaSoriso simpoziumis LLC dafinansebiT, risTvisac saor-
ganizacio komitets uRrmes madlobas movaxsenebT.

gamocemis redaqtorebi

Preface

This journal introduces a new volume of  “The Georgian Journal for Language Logic Com-
putation” edited by the CLLS of TSU with support of the International Sympozium LLC. 
The aims of the journal are twofold: It should increase the availability of the most funda-
mental publications of logic and linguistics to the general Georgian audience by translat-
ing them into Georgian language. In addition it should promote the international access to 
important papers of Georgian scientists hithero untranslated by editing them in English. The 
volume will therefore establish a forum for the Georgian public and international and Geor-
gian scientists to promote the awareness of the international research in logic and linguistics 
in Georgia. It should be considered as part of the efforts to reestablish Georgia within the 
European research space.

Editors
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ena rogorc Sualeduri rgoli 
tvinsa da cnobierebas Soris 

t. v. Cernigovskaia

cnobierebis problema interdisciplinarul perspeqtivaSi

moskovi: ruseTis mecnierebaTa akademiis filosofiis instituti

Быть может, прежде губ уже родился шепот 
И в бездревесности кружилися листы, 

И те, кому мы посвящаем опыт, 
До опыта приобрели черты.

iqneb CurCulma arseboba daaswro bages

da xeebamde farfatebdnen iqneb foTlebic,

da maTi saxe, visac vuZRvniT gamocdilebas,

gamoikveTa iqneb kidec manamde  ̶  adre.

d.i.dubrovskis wignma `fsiqikuri movlenebi da tvini~ (1971) 

karga xniT gauswro im rTuli problemis samecniero da filosofiur 

ganxilvas, romelic ukavSirdeba cnobierebisa da kognitiuri procesebis 

urTierTmimarTebebs mTlianobaSi da maT `materialur substrats~, 

romlis maxasiaTeblebi am wlebis manZilze imdenad difuzuri da 

mravalganzomilebiani aRmoCnda, rom tvinis aqtivobis vizualizaciasTan 

dakavSirebuli teqnikis ganviTarebasTan erTad, paradoqsulia, magram 

miyalibdeba erTgvari `lokaluri agnosticizmi~. is, rac mtkiced 

dadgenili gvegona da, ufro metic, TiTqos yoveldRiurad dasturdeboda 

klinikuri monacemebiT _ ZiriTadi sensoruli da kognitiuri funqciebis 
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lokalizebas vgulisxmob _ dRes CemTvis ukve saeWvo xdeba magnitur-

rezonansuli funqcionaluri tomografiis, eleqtroencefalografiisa 

da pozitronul-emisiuri tomografiuli kvlevebis safuZvelze, romelTa 

mixedviTac irkveva ara marto is, rom nebismier seriozul kognitiur 

procesSi tvinis ramdenime ubania CarTuli, aramed isic, rom kognitiuri 

procesebisTvis damaxasiaTebelia statistikuri ganusazRvreloba, 

individualuri variantuloba da arastabiluroba, rac mravaljeradi 

cdebis mixedviTac dasturdeba  

kognitiur kvlevebSi, gansakuTrebiT ki neiromecnierebaSi, didi 

progresis miuxedavad, fsiqofizikuri problema kvlav cxare kamaTis 

sagnad rCeba. idealuri da subieqturi _ fsiqikur kategoriasTan 

mimarTebaSi, cnobieri da aracnobieri procesebis urTierTmimarTeba, 

grZnobismieri xatis neirofiziologiuri interpretaciis sirTule, 

subieqtur movlenebsa da maT neirodinamikur matareblebs Soris 

izomorfizmis problema _ es is Temebia, romlebic naTlad da Tamamad 

warmoaCina d.i.dubrovskim Tavis wignSi da romlebsac ar daukargavs 

aqtualoba miuxedavad imisa, rom ukve 40 welze metic ki gavida.

mentaluri procesebis (subieqturi realobidan) aRwerisas 

da neirofiziologiur procesebTan maTi SeTanadebisas `axsnaSi 

Cavardnebs~ vadasturebT, ramdenadac mentaluri procesebi arafizikuri 

procesebia, rac imas niSnavs, rom SeuZlebelia maTi dayvana sivrcul-

droiT koordinatebamde (nagelis mixedviT, cnobiereba aris realobis 

is aspeqti, romelic koceptualuramde ver daiyvaneba, ix. Нагель, 
2001: gv.101). neirofiziologiuri procesebisa da maTgan gamowveuli 

mentaluri mdgomareobebis paraleluri aRwera verafriT gvexmareba 

pasuxi gavceT SekiTxvas, Tu rogor warmoSobs  neironuli qselis qceva 

subieqtur mdgomareobas, grZnobas, refleqsias an ufro maRali rigis sxva 

fenomenebs. Tu ar Seicvala cnobierebis Sesaxeb arsebuli fundamenturi 

warmodgenebi, amgvari Cavardnebi ver daiZleva da aq udavoa analitikuri 

filosofiis gadamwyveti roli. 

subieqturi realoba, qualia, anu fenomenaluri cnobiereba, SeiZleba 

iTqvas, centralur problemas warmoadgens am urTulesi sakiTxebis 

grovaSi. amaze, kerZod, miuTiTebs edelmani (Edelman 2004), romelic 
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xazgasmiT aRniSnavs, rom evolucia ganamtkicebda im subieqturi 

fenomenebis warmoqmnis unars, romlebic kardinalurad mniSvnelovania 

ufro maRali rigis procesebisaTvis. miuxedavad amisa, klasikur 

kognitiur mecnierebas qualia-sTvis jer kidev ver upovia adekvaturi 

koordinatebi. 

aRniSnulis Sesaxeb dawerilia da axlac iwereba usazRvro raodenobis 

statiebi Tu wignebi; problemis Tanamedrove mdgomareoba asaxulia 

dubrovskisa da sxva mkvlevrebis naSromebSi (ix., magaliTad: Дубровский 
2011; Лекторский  2011; Финн  2009; Редько 2011; Черниговская 2008, 2012а). 

cnobierebis aRwerisas kvlavindeburad gamoiyeneba gansxvavebuli 

urTierTsawinaaRmdego niSnebi, zogjer radikalurebic ki: magaliTad, 

alaxverdovi Tavis fsiqologikaSi ganixilavs fsiqikas rogorc logikur 

sistemas; informaciis gadamuSavebis procesSi cnobierebis monawileobis 

sazRvrebi, romlebic eqsperimentebSi gamovlinda, miCneulia, rom 

faqtobrivad arc ukavSirdeba tvinis struqturas. igi Tvlis, rom ̀ samyaros 

amocnobis~ avtomaturad Seqmnis procesebi protocnobieri procesebia 

da aucilebelia am `amocnobaTa~ marTebulobis Semowmeba specialuri 

meqanizmiT; amgvar meqanizmad igi cnobierebas asaxelebs (Аллахвердов  2000). 
magram Tuki cnobiereba erTgvari ̀ revizoria~, maSin uazro xdeba laparaki 

mis saxeobebze (silogisturze, miTologiurze, arqaulze, sinkretulze 

da sxv.), ramdenadac es ukanasknelni, gasazRvrebidan gamomdinare, 

ararelevanturni xdebian. 

miuxedavad imisa, Tu rogor ganisazRvreba cnobierebis ZiriTadi 

Tvisebebi, mTavaria, moiZebnos adekvaturi kodi _ rogorc gaSifvris 

kandidati. piradad me ar meguleba ufro Zlieri kandidati, vidre es aris 

verbaluri ena. ufro da ufro vrwmundebi, rom swored misi meSveobiT 

gvesaubreba tvini, misi daxmarebiT gvaqvs imedi, rom mivagnebT im 

mniSvnelobebs da struqturebs, im niSnebsa Tu instrumentebs, romlebsac 

sinamdvileSi iyenebs tvini. udidesia enis roli, ramdenadac swored 

is gviCvenebs, rogor nawevrdeba da rogor formirdeba adamianisaTvis 

samyaro. ara mgonia, rom aq areuli iyos erTmaneTSi mizezi da Sedegi 

(SegaxsenebT, rom, dikonis mixedviT, enam daipyro tvini da es ukanaskneli 

iZulebuli gaxda Segueboda axal pirobebs _ Deacon 2003, 2006; ix. agreTve: 
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Бикертон 2012). sinamdvileSi laparakia epigenetikur procesebze (Анохин 
2009). kvlav gavixsenoT mandelStami:

Я и садовник, я же и цветок 
В пустыне мира я не одинок 
На стёкла вечности уже легло 
Моё дыхание, моё тепло

me var mebaRec da var yvavilic, 

euli ar var ukacriel mTel qveyanaze,

da Cemi siTbo sunTqvasTan erTad

gadavafine ukvdavebis kuTvnil minaze.

magram rogor gadavaxteT ufskruls, romelic  aSorebs cnobierebas da 

yvelafers, rac cnobierebas axlavs (maT Soris _ specifikur kodebsac) sxva 

enebisagan, maTgan, romlebic samyaroSi Cvens arsebobas uzrunvelyofen? 

an rogor aris agebuli `leqsikoni~ Cvens tvinSi? ratomRac apriorulad 

vTvliT, rom iq yvelaferi `dawyobil-dalagebulia~ _ tipebis mixedviT: 

vTqvaT, verbalur enaSi sityvebi dajgufebulia metyvelebis nawilebis 

mixedviT, an kidev ufro danawevrebulad _ gamoyofilia morfemebi, 

lemebi, leqsemebi; an/da dalagebulia gamoyenebis sixSiris mixedviT,.. an 

konkretuloba-abstraqtulobis dapirispirebis mixedviT,.. an anbanTrigis 

mixedviT,.. an msgavsi bgeriTi Sedgenilobis mixedviT, sadac riTmebic 

Semodis... magram Cven es ar viciT, Cven xom ar viciT, ra principebiT axdens 

tvini samyaros klasifikacias. imisaTvis, rom rogorRac movixelToT 

realoba da davalagoT igi Sida moxmarebis, adamianuri (NB!) moxmarebis 

mizniT, cxadia, yvelaze metad misaRebi iqneba simravleebiT operirebis 

gza. es mkafiod aris formulirebuli kantTan (gons rodi gamohyavs 

Tavisi kanonebi (a priori) bunebidan, igi maT bunebas miawers). (kanti 

1965) da nicSesTanac (Cven moviwyveT samyaro, romelSi SegviZlia 

viarseboT, mivawereT mas sxeulebi, xazebi, zedapirebi, mizezebi da 

Sedegebi, moZraoba da uZraoba, forma da Sinaarsi: am yvelaferSi rwmenis 

dogmatebis gareSe veravin SeZlebda cxovrebas, Tundac erTi wamiT. 

miuxedavad amisa, es dogmatebi sulac ar aris damtkicebuli. cxovreba 
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argumentad ar gamodgeba;  cxovrebis pirobebis CamonaTvalSi  Secdomac 

SeiZleboda aRmoCeniliyo) (Nietzshe 1882). rogorc rudnevi aRniSnavs, `XX 

saukunis dasasrulis adamianis fenomenologiur cnobierebas Znelad 

SeeZlo warmoedgina, rom raime iarsebebda viRacis cnobierebis gareSe 

(maSin vinRa daadasturebda, rom es raime arsebobs?)~ (Руднев 2000, 178). 

am yvelafrisTvis Cven kategorizaciisa da klasifikaciis unari 

gvaqvs da es unari aseve aqvT sxva arsebebsac; Tumca isini sxva raRacis 

kategorizacias axdenen, magaliTad, maSinac ki, roca eqsperimentSi 

cxovels vaiZulebT Cvens sqemebs gahyvnen, anu rocaa vaswavliT da 

Tavs vaxvevT Cvens koordinatebs. ki magram, ras vamowmebT am dros? _ 

unars aiTvison sxva, da ara maTi, principebi da parametrebi (Comskis 

terminologias Tu gamoviyenebT ufro farTo, TiTqmis metaforuli 

mniSvnelobiT); an iqneb principebs, romlebic gagebulia rogorc bazisuri 

algoriTmebi da romlebic TiToeul Cvengans aqvs _ raRac am tipisa: 

SearCie msgavsi. samagierod parametrebi yvelas gansxvavebuli aqvs da 

isini gansazRvraven Umvelt-s _ sakuTars yoveli biologiuri saxeobisTvis, 

rom araferi vTqvaT individebze (Uexküll 1928). aqve unda gavixsenoT msgavsi 

mkacri ganaCeni vitgenSteinisa: samyaros Cven mimarT araviTari ganzraxva 

ara aqvs. 

magram SeuZlebelia ar daveTanxoT gamoTqmul azrs, rom: `rogorc 

Cans, Comskis giganturma avtoritetma bevr mkvlevars daaviwya 

paleonevrologiisa da qvedapaleoliTuri arqeologiis miRwevevbi da 

gaitaca Sesatyvisobebis Ziebam hipoTetur `rekursul mutaciasa~ da 

cnebaTa kombinirebis sakmaod gvian gamovlenil monacemebs Soris. aseve 

miuRebeli Cans sapirispiro ukiduresoba _ roca primatologebs miaCniaT,  

rom TiTqmis erTnairad urTierToben erTmaneTs Soris adamianebica 

da maimunebic~ (Козинцев 2010, gv. 646). arsebiTi cnobebi da Sesabamisi 

ganxilvebi warmodgenilia mTel rig SromebSi (Барулин 2012; Панов 2005, 
2008; Пинкер, Джакендофф 2008; Резникова 2011; Томаселло 2011; Черниговская 
2006; Фитч 2000; Liverman 2002; Read, 2008; Botha, Knight 2009).

rogorc zemoT aRiniSna, fsiqofizikuri problemis gadaWrisaTvis 

saWiroa vipovoT gasaRebi gansxvavebuli kodebisaTvis, Tu rogor gadavideT 

erTi kodidan meoreze. swored imis gamo, rom ara gvaqvs iseTi instrumenti, 
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rogoricaa verbaluri ena, da ara imis gamo, rom teqnikuri SesaZleblobebi 

gvaklia, ver xerxdeba sxva cxovelebis mentaluri sivrcis danaxva. 

savsebiT SesaZlebelia, rom garkveuli konceptebis Tandayolilobis 

idea (Fodor 2009) arcTu ise eqstravaganturi iyos, miuxedavad imisa, rom 

mas skandalebis grZeli Sleifi mosdevs. aseve SesaZlebelia, rom neironi 

(jer kidev mTavari moTamaSe nerviuli sistemisa) marTlac iyos erTgvari 

mowyobiloba, romelic axorcielebs an, da, ara, maSin da mxolod maSin 

da sxva tipis logikur operaciebs, xolo neironul qselSi mimdinare 

movlenebi da maTi urTierTkavSirebi SeiZleba aRiweros propoziciuuli 

logikis meSveobiT (McCulloch & Pitts 1943). da mainc, tvini Tavisi genetikurad 

Tandayolili unariT warmoSvas `CurCuli~, romelmac `arseboba daaswro 

bages~, lokis naTqvams misdevs: gonebas ideebi uCndeba maSin, roca 

iwyebs aRqmas. gamarTlebulia analogiuradve iTqvas adamianis enis 

mimarTac, romlis aTvisebis potencia Tandayolilia, magram es potencia 

gamovlinebas iwyebs mxolod maSin, roca empiriulad moxdeba Sexeba 

enobriv gamocdilebasTan. imasTan dakavSirebiT, Tu rogor iTviseben 

enis, am urTulesi kodis Sesaxeb codnas, arsebobs ori diametralurad 

gansxvavebuli Tvalsazrisi: (1) ena ifurCqneba da izrdeba, organizmis 

msgavsad (e.i. is Canasaxis saxiT aris mocemuli) da (2) enas gamocdilebis 

safuZvelze viTvisebT, mis formirebas vaxdenT garkveuli maxasiaTeblebis 

mixedviT (cnobili tabula  rasa, dabadebidan). adamiani, rodesac nebismier 

rames swavlobs, mexsierebas ubralod ki ar amoavsebs garkveuli faqtebiT, 

aramed swavlobs gagebas da interpretacias, rac niSnebTan muSaobas 

niSnavs (Лотман 1965, Пятигорский, Мамардашвили 1982). tvinis moqmedebasTan 

dakavSirebuli urTierTsawinaaRmdego faqtebi ramdenadme gasagebi xdeba, 

rodesac gadavdivarT informaciis gadamuSavebis sxvadasxva saSualebis 

neirosemiotikur ganxilvaze (Chernigovskaya 1994,1996,1999; Черниговская 
2008, 2010, 2010а; Финн 2009). 

gasagebia, rom cocxali arsebis ena fizikur-qimiuria, magram es is 

informacia ar aris, romlis daxmarebiTac zemoaRniSnul problemebs 

davZlevT: mocemul enaze dawerili teqsti xom unda `gadaiTargmnos~! 

adamianuri enidan sxva adamianur enaze Targmnisas ki saWiroa vicodeT da 

unda gaviTvaliswinoT kidec yvela plasti, asociaicia Tu konteqsti.
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dubrovskis mixedviT, tvinismieri kodebis deSifrirebis mxriv 

situacia jer kidev araoptimisturia: tvins bevri ena da instrumenti 

aqvs da yvela erTdroulad moqmedebs sxvadasxva doneze sxvadasxva 

adresatebTan... magilaTad, natrium-kaliumis balansi aucilebelia 

cxovelTa ujredebisaTvis osmoregulaciis SesanarCuneblad, zogierTi 

nivTierebis, magaliTad, Saqrisa da aminomJavebis, trasportirebisaTvis. 

es uaRresad mniSvnelovani enaa _ erT-erTi ujredis doneze arsebul 

enaTagan. ki magram, ramdenad mniSvnelovania igi kognitiuri aqtivobisTvis 

_ es xom Seudareblad maRali da integraluri plastia? _ Tu ar imuSaveben 

ujredebi,  ra Tqma unda, gaqreba is Sinagani garemo, rac mTlianobas 

qmnis (milieu interieur, rogorc mas klod bernari uwodebs) (Клод Бернар 
1878). amgvari specialuri enis damaxasiaTebeli Tvisebebi yalibdeboda 

evoluciuri funqciis fizikur-qimiuri faqtorebis gavleniT. es 

ukanasknelni uzrunvelyofen funqcionaluri sistemebis, homeostazis 

urTierTkavSirebis formirebas, organizmis mTlianobis Seqnas da 

adaptaciis meqanizmis ganviTarebas. SesaZloa, evoluciuri procesebi 

saerTodac universaluri iyos. xom ar SeiZleba maTi niSnebi aRmovaCinoT 

ara mxolod biologiur, aramed gansxvavebul, Tundac informaciul 

sistemebSi, kerZod, verbalur enaSi? es sainteresoa ara mxolod obieqtebs 

Soris arsebuli ZiriTadi gansxvavebis gamo, aramed ganxiluli procesebis 

siCqareebs Soris mniSvnelovani gansxvavebis gamoc: aseul aTasobiT 

weli _ homeostatikuri sistemebis Camosayalibeblad da maqsimum aTeul 

aTasobiT weli _ verbaluri enis Camoyalibeba-ganviTarebisaTvis (Наточин 
и др. 1992, Natochin, Chernigovskaya 1997 ; Сhernigovskaya et al. 2000).

Tuki evolucias aqvs garkveuli universaluri veqtorebi, 

instrumentebi da miznebic ki, maSin unda arsebobdes urTierTTargmnis 

saSualeba im enebs Soris, romelTa mixedviTac dawerilia Cveni cxovreba. 

yovel SemTxvevaSi, visurvebdi, rom es ase iyos. vgulisxmob ara on-line 

Tanxvedras drois RerZze, rogorc yovelTvis xdeba xolme qcevisa da 

misi fiziologiuri safuZvlebis analizisas, aramed Targmans swored 

pirdapiri mniSvnelobiT. mxatvruli literaturis mTargmnelma 

icis, rom zustad Targmna SeuZlebelia, rom faqtobrivad xdeba met-

naklebad warmatebuli `gadatana~ erTi enidan meoreze. TviT nawarmoebis 
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dekodirebac ki specialur momzadebas moiTxovs (ix., magaliTad, Николаева 
2012, Мамардашвили 1997).

maSinac ki, roca laparakia ufro Cveulebriv movlenebze da aanalizeben 

marcxena da marjvena naxevarsferoebis diskretul da geStaltur enebs, 

rac ar unda metaforuli formulirebebi gamoiyenon, vnaxavT, rom am 

enebidan Targmna SeuZlebelia, Tumca swored es enebi  uzrunvelyofen 

srulyofil mravalganzomilebian azrovnebas (Манин, 2008, 2012). rogor 

mSvenivrad gansazRvravs amas Cernavski Tavis TanaavtorebTan erTad: 

`intuiciuridan logikurze gadasvlisas informacia gadaedineba erTi 

WurWlidan meore, ufro mouxeSav da naklebi moculobis WurWelSi. am 

dros informaciis nawili ikargeba. dakarguli informaciis Rirebuleba 

damokidebulia imaze, Tu ra mizniT SeiZleboda misi gamoyeneba. giodelis 

Teoremis mixedviT, SeiZleba raRac situaciaSi dakarguli informacia 

metad Rirebuli aRmoCndes, xolo logikurma algoriTmma veRar imuSaos~ 

(Чернавский и др. 2004, gv. 194).

albaT dameTanxmebiT, rom samyaros logikurma aRweram SeiZleba xeli 

SeuSalos im axali codnis miRebas, romelic dadgenil wes-kanonebSi ver 

Tavsdeba. ra Tqma unda, logika ganviTarda, Tavis gansxvavebul ipostasebSi 

sul ufro uaxlovdeba imas, rasac Cven realur samyarod miviCnevT da, 

Cemi azriT, yvelaze efeqturi am gzaze aris aramkafio logika, romelsac 

tradiciulad Seesabameboda Cveulebrivi marcxenasferuli meqanizmebi, 

me ki mas am meqnizmebis sarkisebr mezoblebs SevuTanadebdi (Финн 2009; 
Манин 2012). azrovnebis ZiriTadi procesebis TviT diqotomiuri aRwera 

garkveuli azriT gabundovanda, mecnierebebis nomenklaturis msgavsad: 

kvanturi meqanikis gaCenis Semdeg TiTqosda aramxatvruli obieqtis 

mimarT midgomis aramkafioba, Tu ar vityviT _ artistuloba, ukve aRaravis 

uqmnis uxerxulobas. analogiuradve gabundovanda, Seicvala warmodgena 

tvinis or naxevarsferul funqcionalur struqturaze. garkveuli azriT, 

es ufro Seesabameba mecnierebis Tanamedrove mdgomareobas mocemul 

sferoSi: ukve aRar arsebobs is, rasac adre ewodeboda `marjvena tvini vs. 
marcxena tvini~, aseve, maTi funqciebis binaruli opoziciebis TviT siac 

aRar arsebobs (Черниговская 2006, 2010).

adamianis cnobierebis gansxvavebuli, codnaze damyarebuli tipebis 
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klasifikacia SesaZlebelia ganxorcieldes codnis baziseuli proceduris 

terminebSi. mecnieruli codna warmoadgens WeSmaritebaze orientirebul 

dinamikur bazas. samecniero codnis procedurebi efuZneba mecnierebis 

yvela dargisTvis saerTo logikis (sakiTxavia, kerZod, romlis?) kanonebs, 

aseve _ faqtebisa da hopoTzebis verifikaciis meTodebs, romlebic 

specifikuria mecnierebis konkretuli dargisaTvis (gasagebia, rom 

mtkicebis principebi gansxvavebulia humanitarul da sabunebismetyvelo 

mecnierebebSi). Cveulebrivi mexsiereba emyareba ara mxold WeSmaritebas, 

aramed myar ̀ centrirebul~ struqturebsac. Cveulebrivi azrovnebisaTvis 

damaxasiaTebeli tipiuri tendencia gaxlavT tendencia gamartivebisaken _ 

imis gamovlineba, rom simyaris SegrZnebas (logikur konsonanss), romelic 

advilad miiRweva martiv struqturebSi, upiratesoba eniWeba logikur 

dasabuTebasTan SedarebiT: erTxel miRebuli debuleba Semdgom uaryofas 

aRar eqvemdebareba, sxvaTa Soris, swored misi uarmyofeli debulebebis 

martivi ugulebelyofiT (Кузнецов 2006).

rogorc Cans, tvini sxvadasxva adresatTan (romelic SeiZleba 

iyos sakuTriv tvinSic da mTel organizmSic) fiziko-qimiur doneze 

urTierTobisaTvis iyenebs ara mxolod sxadasxva enas, aramed irCevs 

sxadasxva moduss gansxvavebuli kontaqtebisa da makro-doneebis 

gaazrebisaTvis _ samecniero donidan dawyebuli ritualuri da 

yofiTi donis CaTvliT. aseve, tvini gadadis erTi enidan meoreze 

kritikul SemTxvevaSi an SesaZleblobaTa deficitis dros, i.maninis 

mier mSvenivrad da detalurad aRwerili SemTxvevis msgavsad, roca 

`marcxena naxevarsferosTvis damaxasiaTebeli~ kiTxvis da weris unaris 

droebiTi dakargva TavisiT kompensirda `marjvena naxevarsferosTvis 

damaxasiaTebeli~ ferweriTa da xatviT (Манин 2012). uaRresad sainteresoa 

misi SeniSvna, rom enam (TviTgadarCenis mizniT) gamoiyena miTologiur-

folkloruli saSualebebi rogorc satyuara, raTa Tavisi silamaziT  

ecdunebina adamianTa Taobebi da icxovra zepir tradiciaSi, damwerlobis 

gamoCenis molodinSi... kidev erTxel unda aRiniSnos, rom kodirebis dros, 

samyaros Sesaxeb codnis `SefuTvisas~ mxatvruli forma bevrad ufro 

sruli da ekonomiuria, samecniero formasTan SedarebiT.

aRniSnulTan dakavSirebiT unda gavixsenoT i.g.frank-kameneckis, 
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o.m.fraidenbergisa da s.s.averincevis gamokvlevebi (2001), kerZod, 

fraidenbergis filosofiur-kulturologiuri Teoria enisa da 

cnobierebis, xatisa da cnebis urTierTkavSiris Sesaxeb, romelSic 

adamianuri racionalobis formirebis arqauli sawyisebi warmoCenilia 

miTisa da folkloris cnebebis safuZvelze (Фрейденберг 1998): ̀ warmosaxvis 

enis gadaTargmna cnebis enaze SeuZlebelia~ da `cnobierebis istoria 

_ es aris istoria garesamyaros wnexisagan ganTavisuflebisa da 

nabijis gadadgma Sinagani samyarosaken~. aTeuli wlis Semdeg lakofi 

imeorebs fraidenbergis azrs (ara mgonia, lakofs scodnoda mis Sesaxeb): 

kinesTetikuri sqemebi ganapirobeben SedgomSi gamoxatvis konceptualur 

formebs, romlebsac Seesabameba warmosaxviT-kinesTetikuri konceptebi; 

am ukanasknelTa safuZvelze yalibdeba metaforebi, romlebic asaxaven 

sxeulebriv gamocdilebas da a.S. (Lakoff 1987). frank-kameneckim moaxdina 

pirvelyofili azrovnebis, miTologiuri Semoqmedebis istoriuli 

fazebis rekonstruqcia da naTlad aCvena, rom miTologiuri siuJetebisa 

da xatebis paleosemantikuri Seswavlis Sedegad dgindeba Sesabamisoba 

`erTi mxriv, xatebis, romlebic bazisuria miTologiuri azrovnebisaTvis, 

sxadasxva erTobliobasa da, meore mxriv, pirvelad enobriv cnebebs Soris; 

swored arquli cnobiereba gaxda sawyisi ara mxolod miTologiuri 

siuJetebisa da xatebisaTvis, aramed sityvis polisemiisTvisac~. frank-

kameneckis mixedviT, miTologiuri warmodgenebisa da Zveli enebis 

leqsikuri Semadgenlobis sinkretizmi  momdinareobs TviT arqauli 

cnobierebis sinkretizmisagan (1929). 

sxvadasxva logika, klasikurisagan gansxvavebuli, aRweris metaforuli 

instrumentebi, sinkretizmi _ es ar aris kulturis ganviTarebis 

warsuli, es aris is Zala, romelic sul ufro da ufro aqtiurad ipyrobs 

inteleqtualur samyaros. civilizaciis istoria gveubneba, rom xelovnebas 

xSirad (da gaucnobiereblad) axasiaTebs kognitiuri garRvevebi, rasac 

zusti da sabunebismetyvelo mecnierebebi  TavianTi meTodebiT aRweven. 

amgvar magaliTebs saxelad legioni hqvia (mravalTa Soris ix. Lehrer 2007). 

magram gulubryviloba iqneboda gagvevlo wyalgamyofi, rogorc es axlo 

warulSi iyo, racionalur mecnierebasa da iracionalur xelovnebas 

Soris _ mosalodnelisagan diametralurad gansxvavebul aRwerebs 
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vxvdebiT rogorc mecnierTa, ise mxatvarTa angariSebsa Tu mogonebebSi; 

aseve, ar unda daviviwyoT, Tu ra rols TamaSobs mxatvrebisa da sxvadasxva 

tipis moazrovneTa qvecnobieri, gaucnobierebeli inteleqtualuri 

Sroma (magaliTad: Адамар 1970; Занченко 2010). movixmob ramdenime magaliTs. 

klod mone (impresionisti!) wers: `kvlav SeuZlebels SeveWide: balaxiani 

wyali, balaxi rom irxeva wylis siRrmeSi. roca uyureb _ mSvenieri 

sanaxaobaa, magram SeiZleba Wkuidan SeiSalo, roca amis daxatvas cdilob. 

ise, me xom yovelTvis aseT rameebs vkideb xels... arada ar mwyalobs bedi: 

zedized sami dRe kargi amindi erTxelac ar yofila, isev da isev miwevs 

Canaxatebis gadakeTeba, yvelaferi xom gamudmebiT izrdeba da mwvandeba. 

mokled, bunebas fexdafex mivdev da verafriT vewevi. mdinareSi wyali 

xan matulobs, xanac klebulobs, erT dRes wyali mwvanea, meore dRes 

_ yviTeli, zogjer mdinare sul amoSreba, xval kidev, dRevandeli 

Tavsxmis Semdeg, namdvili niaRvari wamova! erTi sityviT, Cemi 

mosveneba ar iqneba~ (Моне 1969, gv. 98). alfred Snitke: `musika _ es aris 

xelovnuri ena, distilirebuli musikaluri ena, umkacresi racionalur 

reglamentaciiT, TiTqosda semantikis gareSe (ise, musikas mainc aqvs 

Tavisi semantika, Tundac _ arasiuJeturi). an iqneb es aris ena, romelSic 

semantika SemTxveviTia, namsxvrevebiviT mimofantuli. TiTqos adamiani 

im Zalebs marTavs, romlebic mas ar emorCileba. ai, vTqvaT, rogorc 

jadoqris Segirdi, rogorc adamiani, romelic magiur formulebs 

iyenebs, magram ver flobs im Zalebs, romlebic am jadosnur sityvebs 

mohyveba, ver umkalvdeba maT~ (Шнитке 1994). 

es yvelaferi aris mcdeloba, gavigoT gansxvavebuli enebi da maTi 

wesebi. magram, ai, ras pasuxobs felini SekiTxvaze, Tu ris Sesaxeb aris misi 

filmi: `amis Tqma rom SemeZlos, mTel romans davwerdi~. poeziis, musikis, 

cekvis ena ar iTargmneba `ubralo~ prozis wrfiv verbalur enaze... iseve, 

rogorc ar iTargmneba sizmari, gaurkveveli, bundovani mdgomareoba, 

aracnobieri procesebi, gemo da gansakuTrebiT _ surneli, meditacia Tu 

ganwyoba... Cven mier gancdili grZnobebiT dagrovili e.w. gamocdilebis 

sakmaod mozrdili fena, romlis aRwerasac cdilobs xelovneba da romlis 

calsaxa Targmna arc gveimedeba, rom SesaZlebeli gaxdes  samecniero 

enaze (tvinSi arsebuli raime kodis safuZvelze), aseve seriozul 



18

LANGUAGE

dabrkolebas warmoadgens rogorc neirofiziologiuri kvlevebisaTvis, 

aseve modelirebisaTvis: aq xom zRurblze ki ara, qualia-zea laparaki 

(aRniSnulTan dakavSirebiT ix.: Chernigovskaya, Arshavskу 2007, Черниговская 
2004)!

jekendofi (Jeckendoff 2003) gvTavazobs xidis gadebas, erTi mxriv, 

gamomTvlel da TviTmkmar tvinsa da, meore mxriv, garegan samyaros Soris 

da am mizniT gvTavazobs f-mind koncepts, romelic SeiZleba gavigoT 

rogorc konteqstisTvis relevanturi tvinis ubnebisTvis damaxasiaTebel 

neironTa qselSi garkveuli kombinaciebis kodirebis unari bunebrivi enis 

saSualebiT. 

TiToeul Cvengans mexsierebaSi Semonaxuli aqvs ZiriTadi momentebi _ 

mentalur sivrceSi rom ar daikargon. es namcxvar ̀ madlensa~ hgavs, ase vir

tuozulad rom CarTo prustma Tavis romanSi `dakarguli drois ZiebaSi~: 

romanis gmirma, roca parizSi es namcxvari SeWama, gaixsena normandiaSi 

(kombreSi) gatarebuli bavSvoba, (`... me ukve xSirad vxedavdi, Tumca gemos 

aRar vusinjavdi am `madlenikoebs~, maTi xateba ukve daSorda kombreSi 

gatarebuli dReebis mogonebebs~). am gasagiJebel namcxvrebs deida, 

Aunt Leonie, ucxobda patara marsels; misi bavSvobis kodireba am gemoTi 

moxda maSin, roca avtors undoda Tavis daxsna am provinciidan, romelic 

Semdeg misTvis `dakarguli samoTxe~ gaxda (mogvianebiT dawers, rom 

samoTxe mxolod dakarguli SeiZleba iyos). `amitomac gvedeba garkveuli 

zneobrivi vali, adamianuri mibmulobis vali _ vin an ra gvadebs am 

vals? STabeWdilebebi. prustisTvis aseT STabeWdilebas ukavSirdeba 

`madlenebi~. fumfula, Camrgvalebuli namcxvarebi. prusts eyo sulieri 

simamace da gambedaoba saimisod, rom es xma gaegona, Seyovnebuliyo da 

mere Seusvenebliv emuSava, saxvaliod araferi gadaedo da amoeqaCa 

mTeli Tavisi warsuli am namcxvrisgan, namcxvris xmisgan, roca namcxvari 

avtors Seexmiana~ (Мамардашвили 1997).
verbaluri ena uzrunvelyofs sensoruli gziT Semosuli informaciis 

mentalur interpretacias da, amgvarad, individualuri gamocdilebis 

`obieqtivizacia~ xdeba, ris Sedegadac samyaros aRwerisa da komunikaciis 

SesaZlebloba gveZleva. es imas niSnavs, rom swored ena da mxolod 

ena, romelic kulturul fenomenad gvevlineba, miuxedavad imisa, rom 
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genetikurad gansazRvrul algoriTms efuZneba, akavSirebs gare samyaros 

obieqtebs neirofiziologiur movlenebTan konvencionaluri semiotikuri 

meqanizebis gamoyenebiT. Cveni aRqma SeiZleba aRiweros rogorc SedarebiT 

obieqturi mxolod saxeldebis konvencionalobis gamo _ rom SevTanxmdiT, 

rogor SevfuTavT Cvens SegrZnebebs. SefuTvis eleganturoba, zoma da 

xarisxi icvleba enidan enamde, individidan individamde. ufro metic, 

zogjer darRvevebsac vxvdebiT, _ iluzorul da halucinaciur aRqmasac 

ki, magram ena da tvini am yvelafers Tavs arTmevs. Cven sityvebi unda 

davukavSiroT movlenebsa da sagnebs; zogjer amas SedarebiT kargad 

vaxerxebT (rogorc es ferebisa da xazebis SemTxvevaSia), zogjer _ ufro 

cudad (rogorc es surnelisa da gemos SemTxvevaSia). zogjer SeiZleba 

adgili hqondes sinesteziasac _ sensorulsa Tu kognitiurs _ roca aRqmis 

gansxvavebulma modalobebma SeiZleba erTmaneTSi gacvalon ̀ gamocdileba 

da inventari~. cnobilia, rom Semoqmed adamianTa umravlesobas amis niWi 

aqvs, aqtiuradac iyenebs am niWs da swored es gaxlavT erT-erTi mTavari 

instrumenti xelovnebisa: aristotele, niutoni, goeTe, helmholci, 

skriabini, kandinski, SereSevski... (Cytowic 1989; Engen 1991; Emrich 2002; 
Черниговская 2004; 2012b).

rogorc mamardaSvili irwmuneba, cnobiereba _ es is paradoqsia, 

romelsac verafriT Seeguebi. magram Tu adre, agrZelebs avtori, es, 

upirveles yovlisa, filosofiis sagani iyo, dRes situacia Seicvala da 

sabunebismetyvelo samecniero midgoma amjerad xom ar aris dakavebuli 

`cnobierebis gvamis~ preparirebiT? da damatebiT: rogorc Cans, 

Sriodingeris katis gareSe aqac araferi gamodis... samwuxaroa, rom igi 

ar flobs adamianur enas, swored is gaxlavT CvenTvis xelmisawvdomi 

cnobierebis ena. 

mxardaWerilia ganaTlebisa da mecnierebis saministros 
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cnobierebis enebi:  
vin kiTxulobs neironuli 

qselis teqstebs?1

t. v. Cernigovskaia

am statiis daweris idea momawoda v. a. leqtorskisa da d. i. dubrovskis 

mier momzadebul wignSi (Естественный и искусственный интеллект, 2011) 

formulirebulma samma mosazrebam:

•	 tvini arsebobs samyaroSi da samyaro arsebobs tvinSi;

•	 subieqturi mdgomareoba da yvela fsiqikuri fenomeni _ cnobieri Tu 

aracnobieri _ neironul qselSi warmoiqmneba da savaraudod hyavs 

kidec adresati, romelic warmoqmnili `teqstebis~ interpretacias 

axdens an ubralod CaikiTxavs maT.

•	 ris safuZvelze vTvliT, rom formalur-logikuri azrovneba, 

rac adamianis SesaZleblobebSia, dagvexmareba bunebis kanonebis 

aRsawerad? gana ualternativoa?.. 

`didi kanti gvaswavlida, rom dro, sivrce da mizez-Sedegobrioba mTeli 

Tavisi kanonzomierebiTa da yvela SesaZlo formiT Cvens cnobierebaSi arsebobs 

sruliad damoukideblad im obieqtebisagan, romlebic maTSia warmodgenili 

da maT Sinaars qmnian; anu, sxva sityvebiT rom vTqvaT, maTTan erTnairad 

mivalT subieqtidan an obieqtidan amosvliT; amitom isini erTnairad SeiZleba 

miviCnioT rogorc xedvis, dakvirvebis saSualebebad, romlebsac subieqti 

flobs, aseve _ obieqtis Tvisebebad, ramdenadac es ukanaskneli aris obieqti 

(kantTan: movlena), e.i. warmodgena~ (Шопенгауэр 1992: 147).

1	 daibeWda krebulSi ` Человек в мире знания,  к 80-летию В. А. Лекторского~ РОССПЭН, М. 2012, 
ст. 403-412.
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nagelis statiaSi `SeuZleblis gaazreba da sulisa da sxeulis 

problema~ mkafiod aris formulirebuli Semdegi pozicia: ̀ unda vaRiaroT, 

rom cnobiereba realobis is aspeqtia, romelic konceptualuramde ver 

daiyvaneba~ (Нагель 2001: 101). kvlavindeburad, mentaluri movlenebis, 

`subieqturi realobis~ aRwerisas da maTi dayvanisas tvinSi mimdinare 

neirofiziologiur procesebamde `Cavardna gvaqvs axsnaSi~ da es imitom, 

rom mentaluri procesebi arafizikuria, rac imas niSnavs, rom es procesebi 

ver daiyvaneba sivrcul-droiT koordinatebamde.

meore mxriv, usafuZvloa imis mtkiceba, rom fizikuri ar aris 

Tanmxlebi mentalurisa, magram sakiTxavia _ rogor? paraleluri aRwera 

neirofiziiologiuri procesebisa da maT mier gamowveuli sxvadasxva 

mentaluri mdgomareobisa verafriT dagvexmareba vupasuxoT SekiTxvas, 

Tu rogor warmoqmnis neironuli qselis qceva sxvadsxva subieqtur 

mdgomareobas, grZnobas, refleqsias da maRali rigis sxva fenomenebs. Tu 

ar Seicvleba fundamenturi warmodgenebi cnobierebis Sesaxeb, rogorc 

nageli miiCnevs, ver daiZleva axsnaSi arsebuli zemoT aRniSnuli Cavardna.

vcadoT da gaverkveT gansazRvrebebSi.

termini cnobiereba gamoiyeneba minimum ori gansxvavebuli mniSvne

lobiT: rogorc cocxal arsebebSi am Tvisebriobis maxasiaTebeli da 

rogorc maCvenebeli cnobierebis garkveuli mdgomareobebis da doneebis 

arsebobisa. sinamdvileSi am cnebaSi Cateulia kidev bevri gansxvavebuli 

mniSvneloba. ZiriTadi konteqstebi aris Semdegi:

•	 cnobiereba aqvs nebismier mgrZnobiare arsebas, romelsac 

reagirebac SeuZlia. rogor unda vaRiaroT maSin, rom cnobiereba 

aqvT Tevzebs, krevetebs da a.S.?

•	 ara sizmriseuli da ara komaSi yofnis mdgomareoba. maSin, am 

SemTxvevaSi, rogor ganisazRvreba sizmriseuli mdgomareoba, 

hipnozis mdgomareoba da a.S.?

•	 gacnobiereba: Cven ara marto SegviZlia gavacnobieroT, aramed 

imasac vacnobierebT, rom vacnobierebT. maSin ra movuxerxoT patara 

bavSvebs? da _ maRalganviTarebul aramolaparake arsebebs? 
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•	 e.w. What is it... (ix. T. Nagel, What is it to be a bat, 1974), roca gvTavazoben 

warmovidginoT, Tu rogoria samyaro gansxvavebuli cnobierebiT 

danaxuli _ magaliTad, eqolokaciis mqone Ramuris cnobierebiT, 

an rvafexas cnobierebiT. am azriT, virtualurad moazrebuli 

ucxoplaneteli arsebebi nebismier miwier cxovelze bevrd ufro 

gaugebarni rodi arian.  

subieqturi realoba, qualia, anu fenomenaluri cnobiereba, lamis 

centraluri problema gaxdes am urTulesi sakiTxebis ganxilvisas. amas 

xazs usvams cnobili Tanamedrove neirofiziologi edelmani (Edelman 2004): 

cnobierebis centraluri problema ukavSirdeba SekiTxvas _ fizikuri 

movlenebi rogor warmoqmnis subieqtur gancdebs? misi azriT, evoluciis 

Sedegad CvenSi gamyarda im subieqturi movlenebis warmoqmnis unari, 

romlebic uaRresad mniSvnelovania ufro maRali rigis movlenebisaTvis. 

aRsaniSnavia, rom klasikurma kognitiurma mecnierebam jerjerobiT ver 

ganaTavsa qualia Tavis paradigmaSi.

amaze dawerilia da iwereba kidec uamravi raodenobis statia Tu 

wigni da Tavad problema sakmaod mkafiod aris moxazuli d.i.dubrovskis 

SromebSi (Дубровский 2008, 2011). Cven vxedavT mxolod imas, rac viciT. xatebi 

da warmodgenebi rodia kopireba an Tundac receptorebidan miRebuli 

fizikuri signalebis jami, maT Cveni tvini aSenebs. sxva sityvebiT rom 

vTqvaT, is, rasac vxedavT, gvesmis Tu SexebiT SevigrZnobT gansxvavebulia 

Cven Sorisac da sxvadsxva saxeobis cxovelebs Sorisac; es xdeba ara 

imis gamo, rom mxdvelobis, smenis, ynosvis da a.S. diapazonebi yvelas 

sxvadasxva aqvs, aramed imitom yvela cocxal arsebas aqvs gansxvavebuli 

tvini, romelic am sensorul signalebs gadaamuSavebs da subieqtur (!) 

xatebs warmoqmnis... ara mxolod gansxvavebuli saxeobebisTvis, aramed erT 

saxeobaSi Semavali gansxvavebuli adamianebisTvisac qualia gansxvavebulia. 

aseve, xazi unda gavusvaT imas, rom subieqturi realobis gamovlena 

SeuZlebelia bihevioristuli meTodebiT da, rogorc Cans, eqsperimentuli 

dasabuTeba specialur mentalur damuSavebas saWiroebs. 

aRniSnulTan dakavSirebiT unda miveCvioT da seriozuli Sesworebebi 

SevitanoT individualur, eTnikur, konfensionalur, profesionalur 
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da sxva kulturul gansxvavebebSi, rac tvinis agebulebas gansazRvravs, 

da aseve _ gansxvavebuli adamianebis subieqtur samyaroebSi. tvini aris 

miliardobiT neironebisa da maTi kavSirebis ara ubralo jami, aramed 

tvini aris aRniSnul jams + individualuri gamocdileba, romelmac Cveni 

tvini aago da aawyo. aRqma _ es aris codnis aqtiuri amoqaCva da samyaros 

konstruireba. gasxvavebuli cocxali sistemebi amas sxvadasxvagvarad 

axerxeben, samyaroSi sxvadasxva maxasiaTebels (magaliTad, magnituri veli 

an polarizebuli sinaTle) gamoyofen da gansxvavebul Umwelt-ebs ageben. 

sxvadasxva organizmi samyaros sxvadasxvagvar suraTs qmnis. swored 

subieqturi samyaros arseboba da Tavad subieqti ganasxvavebs adamans 

kiborgisagan, jerjerobiT... adamians sxva biologiuri saxeobisgan, 

kompiuterisgan Tu `zombisgan~ ganasxvavebs is, rom mas aqvs arbitrium liberum 

_ Tavisufali neba, unari imisa, rom Tavad gaakeTos Segnebuli arCevani 

miRebuli gadawyvetilebis Sesabamisad _ voluntarius consensus (Черниговская 

2008). 

v. a. leqtorski wers (Лекторский 2011), rom yvela kognitiuri procesi 

_ es aris informaciis gadamuSaveba garkveuli wesebisa da algoriTmebis 

mixedviT, da rom tvinSi aris mentaluri reprezentaciebi, romelTa 

meSveobiTac myardeba kontaqti samyarosTan (aRniSnulTan dakavSirebiT 

ix.: Fodor 2009 _ j.fodoris provokaciuli statia Where is my mind?). es 

gaxlavT hipoTezebi _ umaRlesi donis abstraqciebi, romlebic safuZvlad 

udevs samyaros suraTs; am ukanasknelis empiriuli gziT Semowmeba 

SeuZlebelia, radganac `obieqturi~, `namdvili~ suraTi samyarosi 

ubralod ar arsebobs, an igi mxolod Semqnelma icis. statistikurad 

sando raodenobis adamianTa azris dagroveba arafers iZleva, ramdenadac 

maT yvelas daaxloebiT erTnairi tvinebi aqvT. kanti mtkiced askvnis, rom 

`gonebas ki ar gamohyavs kanonebi (a priori) bunebidan, aramed bunebas miawers 

maT~ (Кант 1965) (aRniSnulTan dakavSirebiT ix. Редько 2011). verafriT 

davaRwevT Tavs saxifaTo SekiTxvas: ratom SeiZleba formaluri azrovnebis 

gamoyeneba realuri samyaros mimarT? ratom miviCnevT aqsiomad, rom Cveni 

algoriTmebis CarCoebSi Camoyalibebuli, kargad organizebuli azri 

WeSmaritia? is WeSmaritia _ mxolod Cveni azrovnebis CarCoebSi.

aq ukve paradoqsTan gvaqvs saqme: tvini arsebobs samyaroSi da samyaro 
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arsebobs tvinSi. fizikur samyaroSi subieqturi gamocdilebis moZieba 

(e.i. Tundac sensoruli stimulebis intensivobis saxiT) absurdia: is 

iq ar arsebobs, ramdenadac subieqturi gamocdileba aigeba tvinSi, 

tvinis damatebiT, gamocalkevebul sivrceSi. vin uyurebs mentalur 

reprezentaciebs? fizikuri movlenebi aisaxeba Tavis tvinSi neironebis 

specifikuri aqtivobis saxiT, magram vin axdens maT interpretacias?

pasuxi TiTqos cxadia _ `me~, magram raRac sxva ganzomilebidan, 

sxva sivrcidan, tvinis Signidan, ara rogorc fizikuri obieqti, aramed 

rogorc fsiqikuri subieqti. tvini xom saubrobs (viRacasTan)...…da vin vis 

elaparakeba (`iq ar unda wasuliyavi~...)? adre ase upasuxebdnen _ marjvena 

da marcxena naxevarsferoebi, rogorc ori gansxvavebuli pirovneba (ix. 

Chernigovskaya 1994, 1996, 1999). magram dRes suraTi bevrad ufro Wrelia da 

tvinic _ bevrad ufro `dasaxlebuli~.

ise ki, SeiZleba tvins vendoT? tvinis potenciuri unari, rom pirovnebas 

miawodos ara marto mcdari sensoruli Tu semantikuri informacia, 

aramed araadekvaturad miakuTvnos SegrZnebebi mocemul subieqts, kargad 

aris cnobili fsiqikuri paTologiidan. ramaCandranma Tavis kvlevebSi 

moCvenebiT SegrZnebebTan dakavSirebiT (Ramachandran 2008) aCvena, rom am 

ukanasknelTa `ganadgureba~ SesaZlebelia `gonebrivi darwmunebiT~; maS, 

gamodis, rom arsebobs saSualebebi, romelTa meSveobiTac SesaZlebelia 

zemoqmedeba amgvar eqstremalur-anomalur SegrZnebebze. 

cnobierebisa da fenomenaluri gamocdilebis damadasturebeli 

kriteriumebis sakiTxi, ra Tqma unda, zerTulia, rom araferi vTqvaT 

imaze, rom SeiZleba vilaparakoT mis tipebze (magaliTad, percefciulze, 

romelic sensoruli xatebiT operirebs, da operaciulze, romelic 

msjelobas uzrunvelyofs). cnobierebis kriteriumad TiTqos SeiZleba 

CaiTvalos simboloTa interpretaciis unari, unari imisa, rom nebismierad 

marTo codna da gadasce igi sxvas (da sakuTar Tavsac). zogjer laparakoben 

Sinagani codnis aSkarad gamoxatuli formiT warmodgenis Sesaxeb da am 

SemTxvevaSi cnobierebis arseboba krevetebTan da xamanwkebTan ukve saeWvo 

xdeba, Tumca maTTan qualia-s arseboba-ararsebobis Sesaxeb kidev SeiZleba 

vimsjeloT. 

rogorc dubrovski aRniSnavs, maRalganviTarebul cxovelebTan 
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informaciis Sesaxeb warmoqmnili informacia sirTulis TvalsazrisiT  

bevrad ufro dabali donisaa, vidre adamianebTan, ver vityviT, rom 

maRalganviTarebul cxovelebs aqvT TviTSemecneba da Tavisufali neba, 

magram, rogorc axla naTeli gaxda, maT SeuZliaT rTuli kognitiuri 

amocanebis amoxsna, SeuZliaT Tavi gaarTvan gaurkvevel mdgomareobas da 

miznis misaRwevad gaakeTon swori arCevani; amis gamo iZulebulni varT 

naklebad cxviraweulebma SevxedoT maT fsiqikur saqmianobas miuxedavad 

imisa, rom `meoradi modelirebis sistemebi~ maTTvis miuRwevelia (ix. 

mimoxilva Черниговская 2006, 2008a). rac ufro vuaxlovdebiT adamians, 

miT ufro izrdeba fsiqikuri Tavisuflebis xarisxi _ Tavisufali neba. 

gansakuTrebiT sainteresoa am TvalsazrisiT sxva biologiur saxeobebSi 

kognitiuri SesaZleblobebis sakiTxi (Резникова 2011).
aq unda gavixsenoT porSnevi, romelic aRniSnavs, rom `gaadamianeba 

_ es aris adamianurobis momateba maimunSi~ (Поршнев 2007: 43); aseve unda 

gavixsenoT t. de Sardenis naTqvami: `mesameuli periodis dasasrulidan 

moyolebuli, 500 milioni wlis ganmavlobaSi ujredovan samyaroSi 

matulobda fsiqikuri temperatura. ganStoebidan ganStoebamde, 

plastidan plastamde, rogorc vnaxeT, nerviuli sistemebi, pari passu, 

sul ufro da ufro rTuldeboda da koncentrirdeboda. sabolood, 

primatebTan Camoyalibda imdenad moqnili da mZlavri iaraRi, rom 

maTi momdevno safexuri mxolod mTeli cxoveluri fsiqikis sruli 

gadaxarSvisa da sakuTar TavSi konsolidaciis pirobebSi SeiZleboda 

gaCeniliyo (Шарден 1987: 139). 

rodesac adamianis specifikur kognitiur `unarebze~ vfiqrob, 

kvlav miCndeba Semdegi SekiTxva: amaTgan romelia Cveni tvini _ bertnar 

raseliseuli (Russell 1946) ̀ simravle yvela im simravlisa, romelic sakuTari 

Tavis elements ar warmoadgs~, Tu rekursuli TviTmkmari Sedevri, 

romelic rekursulsave mimarTebaSia masSi dasaSveb pirovnebasTan, romlis 

organizmSic Tavad aris ganTavsebuli? raSi vin aris maSin ganTavsebuli?.. 

da marTalia Tu ara giodeli (ix. Hutton 1976)?

XXI saukunis mecnierebam ara marto waSala sazRvrebi Tavis calkeul 

sferoebs Soris, aramed cdilobs aiTvisos kognitiuri saSualebebis mTeli 

arsenali, rasac saukuneebis manZilze xelovneba flobda _ aradiskretuli 
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da aramkafio aRwerebi. magaliTad, tvinis muSaobasTan dakavSirebuli 

urTierTsapirispiro faqtebi ukve gasagebi xdeba, rodesac viwyebT 

informaciis gadamuSavebis sxvadasxva saSualebis neirosemiotikur 

analizs (Chernigovskaya 1994,1996,1999; Черниговская 2008, 2010, 2010а; Dietrich 
2007; Манин 2008; Финн 2009; Fink et al. 2009). 

adamianebi _ es is arsebebi arian, romelTac aqvT cnobiereba, axasiaTebT 

refleqsia da qmnian gansakuTrebul semiosferos. am Tvisebriobis 

unikaloba kvlav eWvqveS dgas imis gamo, rom, rogorc ukve aRiniSna, naTlad 

ver warmogvidgenia, ra unda iyos kriteriumi cnobierebis arsebobisa, 

gansakuTrebiT _ cxovelebTan. mniSvnelovania isic, rom kognitiuri 

procesebi mimdinareobs ara individualurad, aramed sxva adamianebTan 

Tu artefaqtebTan koordinirebul urTierTobaSi. amdenad, miuxedavad 

imisa, Tu rogor gvesmis  cnobiereba, igi SeiZleba ganvixiloT, rogorc 

gadanawilebuli procesi. diskusiebi ar wydeba imasTan dakavSirebiT, 

aris Tu ara bunebrivi ena, Tvisebrivad gansxvavebuli sxva sakomunikacio 

sistemebisagan, Cveni saxeobrivi specifikuri maxasiaTebeli, Tu 

anTropogenezSi mniSvnelovan rols TamaSobda mzardi unari ufro maRali 

rangis socialuri qcevisa. 

cxadia, rom adamiani Tanamedrove saxiT Camoyalibda arsebad, romlis 

saxeobrivi maxasiaTebeli aris operireba simboloebiTa da meoradi 

modelirebis sistemebiT, rac bunebriv enas efuZneba da zestruqturebs 

qmnis. amgvar sistemebs ganekuTvneba xelovneba da mecniereba, rogorc 

Sedegi SemoqmedebiTi modelirebisa, romelic Sesacnobi obieqtis 

Semnacvlebel analogs (garkveuli azriT) qmnis. xelovneba, Tavisi 

gansakuTrebuli konstruqciuli bunebis wyalobiT, araCveulebrivi 

moculobisa da ekonomiurobis xarjze srulyofilad inaxavs rTul 

informacias da, amave dros, mas SeuZlia gazardos es informacia. 

xelovnebis nimuSebi maTTvis damaxasiaTebeli am unikaluri TvisebiT 

garkveulwilad biologiur sistemebs emsagavsebian da gansakuTrebul 

adgils ikaveben im yvelafers Soris, rasac adamiani qmnis (Лотман 1965).
galileis mtkicebulebiT, bunebis wigni maTematikis enazea dawerili. 

ise ki, universaluri ena _ es marTla maTematikaa? da Tavad maTematika 

risi enaa, _ tvinis ena xom ara? aqedan aucileblobiT xom ar unda 
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davaskvnaT, rom  tvini _ es aris kompiuteri, romelic `erTianebiTa da 

nulebiT~ operirebs? ra enebze elaparakeba tvini sakuTar Tavs (genebidan 

da ujredebidan dawyebuli maTganve warmoqmnil halucinaciebamde)? 

rogor elaarakeba tvini mTlian organizms, _ rogorc Tavis msgavss? 

ra aris adamianis sametyvelo ena da ratom/risTvis arian es enebi ase 

gansxvavebulni? SegviZlia ki adekvaturad avsaxoT samyaro bunebrivi enis 

meSveobiT _ aris masSi sakmarisi saSualebebi saamisod? da ra enaa musika? 

samyaros modelirebis gansakuTrebuli tipi _ maTematikis msgavsi, Tavisi 

wyobiTac maTematikas rom hgavs, magram sxvagvarad zemoqmedebs? 

tvini _ es aris urTulesi struqtura, rogoric ki SeiZleba moviazroT. 

magram ra aris masSi genetikurad Cadebuli da ra xarisxiT, da mTavari _ 

garemosa da gamocdilebis zegavleniT rogor aiwyoba es instrumenti? 

es SekiTxvebi dResac Riad rCeba. neiromecnierebebi ikvleven, Tu rogor 

mimdinareobs es samuSao rogorc mTlian neironul qselSi, ise mis 

TiToeul ubanze, rogor gadanawildeba neironuli jgufebis aqtivoba, 

rogor da ratom warmoiqmneba axali funqcionaluri  kavSirebi, rogor 

zemoqmedebs am procesze garedan Semosuli informacia da genetikuri 

faqtorebi, romlebic safuZvlad udevs kognitiur kompetencias. 

im samyaroSi, romelsac aRviqvamT da romelsac vcdilobT movergoT, 

ra aris sakuTriv misi da ra aris Cveni tvinis mier warmoqmnili? _ amgvard, 

kvlav centraluria sakiTxi, rogor gaimijnos subieqti da obieqti.

ukve karga xania am sakiTxs ganixilaven didi moazrovneni da maT 

Soris genialuri uxtomskic, romelic ambobda, rom ar arsebobs arc 

subieqti da arc obieqti, rom Cven sulac ara varT mayureblebi, Cven 

monawileni varT da rom buneba Cveni dilemaa, anu igi TiTqos arc arsebobs 

Cvengan damoukideblad. aRniSnulTan dakavSirebiT unda gavixsenoT a. 

piatigorski da m. mamardaSvili (Пятигорский, Мамардашвили 1982), romlebic 

pirdapir amboben, rom yofiereba da cnobiereba erTian kontinuums qmnis 

da rom azrovneba da arseboba erTmaneTs Tanxvdeba. 

situacia, romlis drosac kvlevis obieqti ara gvaqvs damkvirveblisagan 

damoukideblad, fizikisTvis sakmaod nacnobia im droidan, roca 

iqmneboda kvanturi Teoria da msoflio gaaogna Sriodingeris katam. 

amgvari siuJetebiT, romlebic arRveven Cvens Cveulebriv warmodgenebs 
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drosa da sivrceze, rogorc fiqroben, savsea kvanturi (e.i. mikro) samyaro 

da iq yvelaferi damkvirvebelzea damokidebuli. ukanasknel dromde 

makrosamyaroSi msgavsi fenomeni jer ar dafiqsirebula. es fizikaSi, 

cocxali sistemebis Semswavlel sxva mecnierebebSi ki damkvirveblis roli 

SeuZlebelia saTanadod ar SevafasoT. 

subieqtur samyaroSi drois dinebasTan dakavSirebul Tavbrudamxvev 

SekiTxvebs araerTi moazrovne daufiqrebia: ra aris `axla~? tvinma 

Tanadroulad rogor SeuTavsa erTmaneTs drois sxadasxva Skala _ 

pirobiTi obieqturi dro, cxovrebis piradi Skala, aqtualuri dro, 

drois sxvadasxvagvarad danawevrebis unari (Sdr.: Varela 1999; Юрасов 2011; 
Черниговская 2012)? 

erT-erTi pirvelTagani, romelic sasowarkveTilebaSi kinaRam Cavarda 

drois Sesaxeb gansjis dros, gaxldaT netari avgustine, romelmac 

gaacnobiera, rom warsuli ukve gavida, momavali jer ar damdgara da awmyo 

TiTqos arc arsebobs, an piriqiT _ mxolod is arsebobs... warsuli Tavis 

arsebobas Cvens mexsierebas unda umadlodes, momavali ki _ imeds (Августин 
1991: кн.XI, гл. 14-28). 

xom ar aris dro Cveni cnobierebis nayofi, an kidev ufro uaresi 

_ nayofi Cveni tvinisa? XXI saukuneSi SegviZlia ki vTqvaT, rom dro 

uwyvetliv da ucvleli siCqariT miedineba, ra Tqa unda, Tanabrad da erTi 

mimarTulebiT? rogorc Cans _ ara, da unda davemSvidoboT niutoniseul 

metaforas droisa, rom dro aris mdinare, gamdinare. tvini gamudmebiT unda 

gansazRvravdes, Tu ra, ra TanmimdevrobiT, sad da rodis xdeba, adarebdes 

am yvelafers da qmnides, ramdenadac SesaZlebelia, samyaros adekvatur 

suraTs. amasTanave, ar unda daviviwyoT drosTan dakavSirebuli iluziebi, 

rom drois Sefaseba damokidebulia emociur situaciaze (rogorc 

Sinaganze, ise gareganze) da a.S., rac mSvenivrad aris warmodgenili anri 

bergsonTan (Бергсон 2001). 

amave dros, TviT tvinSi gansxvavebuli procesebi sxvadasxva siCqariT 

mimdinareobs da arsebobs drois sarkmlebi, romlebic gvexmareba 

Semosuli informaciis klasificirebaSi. sabednierod, tvinSi aris 

filtrebis sistema, romelic ar atarebs sxvadasxva saxis `arasaWiro~ 

informacias. garda amisa, es filtrebi aCqareben an aneleben aRsaqmel 
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procesebs imisaTvis, rom ar aRmovCndeT situaciaSi, rogoric es aris 

filmSi `matrica~, romelSic naCvenebia, rom myisier (Cveni TvalTaxedviT) 

movlenebs (rogoricaa, magaliTad, tyviis frena) SesaZlebelia 

etapobrivad davakvirdeT (Eagleman 2010, 2011). es, garkveul sazRvrebSi, 

marTlac xdeba SesaZlebeli tvinSi sxvadasxva darRvevebis arsebobis 

SemTxvevaSi. sxva sityvebiT rom vTqvaT, dro, romelSic vcxovrobT, Cveni 

tvinis warmonaqmnia da esec qulia-s erTgvari variantia.

ganasxvavebs Tu ara tvini iseT cnebebs, rogorebicaa `manamde~ da 

`Semdeg~? an dRes, XXI saukuneSi, rogori damokidebuleba unda gvqondes 

kauzalobis mimarT? igi aucileblad unda ukavSirdebodes droiT 

maxasiaTeblebs? ra unda CaiTvalos obieqturad, roca laparakia droze? 

niutonTan da kantTan dro substanciuria, e.i. obieqturia, bergsonTan 

_ subieqturi, igi iweleba, ikumSeba, yovndeba... tvins SeuZlia sakuTari 

TamaSic iTamaSos qimiuri procesebis xelSewyobiT. es procesebi SeiZleba 

iyos rogorc endogenuri, ise garedan Semotanili: magaliTad, kokainsa 

da marixuanas SeuZliaT Secvalon dro; neirotransmiterebi, dopamini da 

adrenalini, is qimiuri nivTierebebia, romlebic pirdapir zemoqmedeben 

drois aRqmaze. drois deformirebas axdens zogierTi daavadebac (mag., 

parkinsonis, alcheimeris daavadebebi, Sizofrenia). 

didi xania cnobilia, rom aseTi rTuli sistema cifrul algoriTze 

ver daiyvaneba. Cveni cnobiereba warmoadgens, sul cota, informaciis 

gadamuSavebis erTze met saSualebas, Tumca maTgan yvela rodi SeiZleba 

SevimecnoT (e.i. SeiZleba arc miekuTvnebodes cnobierebas) an gamoTvlebiT 

aRvweroT, tradiciuli gagebiT. paskali werda, rom goneba nela muSaobs, 

igi Zalian bevr faqts iTvaliswinebs, wamdauwum iRleba da ifanteba, ar 

SeuZlia erTad mogrovdes. grZnoba sxvagvarad moqedebs: gamudmebiT da 

myisierad. rasac paskali Tavis `azrebSi~ uwodebs grZnobas, STagonebas, 

guls, ̀ gansjis alRos~, sinamdvileSi aRniSnavs cocxali realobis uSualo 

aRqmas, gansjiTi codnisa da racionaluri gamoTvlebis sapirispirod. 

erTi usiamovnebac unda gvaxsovdes: me SeiZleba vicode raRac da ar 

vicode, rom es vici.

davubrundeT paskals, _ TiTqos avgustines gamoZaxilia: `awmyoSi 

arasodes SevyovndebiT. vixsenebT warsuls; vwinaswarmetyvelebT momavals, 
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TiTqos gvinda davaCqaroT misi Zalze neli svla; an warsuls imitom 

vixsenebT, rom SevaCeroT misi warmavaloba. iseTi windauxedavebi varT, 

rom CvenTvis miuwvdomel droebSi davexetebiT da sulac ar vfiqrobT im 

erTaderT droze, Cven rom gvekuTvnis.. awmyo arasdros aris Cveni samizne. 

saerTod, Cven arca vcxovrobT, mxolod vapirebT cxovrebas...~ (Паскаль 
2003,Статья IV –VII). 

amgvarad, rogorc Cans, neironuli qselis teqstebs kiTxulobs Tavad 

neironuli qseli da am qselSi Cvenc varT moyolili, an iqneb Cven Tavad 

warmovadgenT mas... mxolod is gvamSvidebs, rom mTeli samyaroc am qselSia 

moyolili, an iqneb, TviTon is aris samyaro. misi formebi, misi simkvrivec, 

qsovis sinatife, moqniloba da drekadoba _ yvelaferi es cocxalia, Tumca 

Cven SegviZlia amovqsovoT CvenTvis sasurveli saxe, ar daveqvemdebaroT 

Sablonebs, romlebic a priori gveZleva simyaris mosapoveblad.     

P.S. es mokrZalebuli striqonebi eZRvneba SesaniSnav adamiansa 

da moazrovnes vladislav aleqsandres Ze leqtorskis da msurs 

eqsperimentuli kognitiuri mecnierebis gadmosaxedidan xazi gavusva 

analizuri filosofiis rols, romelsac Cemi kolegebi saTandod 

ver afaseben da romlis gareSec SeuZlebelia swori interpretacia 

empiriul monacemebze damyarebuli konkretuli mecnieruli Teoriebisa. 

ufro metic, analizuri filosofiis amocanas Seadgens gansazRvra im 

sakiTxebisa, romlebic Tavad empiriulma mecnierebam unda Seiswavlos da 

Seamowmos sakuTari eqsperimentebiT. v. a. leqtorskis Sromebi warmoadgens 

SesaniSnav saxelmZRvanelos, romelic gvaswavlis kognitiiuri procesebis 

sworad gaazrebas. 

mxardaWerilia ganaTlebisa da mecnierebis saministros 
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PLANT NAMES IN THE GEORGIAN GOSPEL
Marine Ivanishvili

Ivane Javakhishvili Tbilisi State University

The Georgian Gospel, the oldest and most important literary monument of the history 
of the Georgian language, “preserves a very remote form of our language, an extremely 
archaic, precise and flexible vocabulary, perfect and expressive grammatical forms, and an 
enviable syntax” (Imnaishvili 1979, 1986).

Thus, for the researchers of the Georgian or Kartvelian languages the Georgian Gospel 
is a very important source of information.

Translators of the Biblical texts attempt to express with the great exactness the formal 
and semantic equivalence with the origin. Therefore, during the translation of vocabulary, 
especially of religious and anthropological terms, entreaties to God, prayer formulas, 
idiomatic phraseology, they select exact equivalents.

A. Kharanauli in her research concerning the translations of the Bible notes: For the 
Church the old translations of the Holy Scriptures were the true word of God expressed in 
various languages. But in order to remain the word of God in translation as well, the Holy 
Scriptures had to satisfy several demands. Those demands were set to the translation from 
the beginning, and after translation it was checked how effectively they were carried out.

Adequacy and accuracy has always been the main demand of the translation of the 
Old and New Testaments: the Bible was regarded as the word of God and, therefore, “Holy 
Scriptures must express one and the same” in every language. The translators of the Bible 
were not to add or extract anything, but to keep the original form and wording. Accuracy of a 
translation means, first of all, the correct preservation of the theologically relevant contents, 
and does not at all exclude formal accuracy in the translation of the Holy Scriptures ‒ a 
maximally exact and adequate reproduction of the style, idiom, syntax, and vocabulary. The 
ancient translators did not adapt the texts just to ease readers’ task; they were to transmit 
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the wording of the original as exactly as possible ‒ both in its semantics and in its style of 
expression. For them the primary criterion in the process of translation was the inner sense 
of faith, thus preserving what “The Holy Spirit gave them” (Kharanauli 2003: 17-21).

The quality of any translation is defined how naturally the forms of both languages 
correspond to each other. So, besides the desire of translators of Biblical texts for maximum 
closeness to the original, they always kept this in mind and that’s why the language of the 
ancient Georgian Biblical texts is deep, simple and wonderful.

During the investigation of the plant names in the Kartvelian languages we concentrated 
on the corpus of the plant names which are attested in the Georgian Gospel. Our goal was 
not only to determine etymologies and to study word-formation, but also the issues related 
to the Georgian translations of the Biblical texts and more generally, a study of the history 
of culture.

According to the purposes of our research a few basic questions arise: how are the plant 
names transferred in the Georgian Gospel texts – by borrowing, translation, or replacing 
them by equivalents having a similar semantics? Are there any Proto-Kartvelian roots 
among the plant names attested in the Gospels? Are there any examples where together with 
the borrowed vocabulary we also come across Georgian (Kartvelian) synonym forms? Did 
the borrowed material appear in the Georgian language system by way of the translation 
of the Gospels, or did it exist before? Which cultural, religious motives are related to each 
plant name in the given context? How are the Kartvelian and borrowed roots distributed (for 
example, depending on whether the plant grows in Georgia or not)? How adequate are the 
lexical equivalents and how are the errors to be explained? etc.

We shall try to answer these questions.
To our mind, such research related to the various semantic groups of words gives us the 

opportunity to present a thorough picture of the linguistic situation that existed at the time of 
the translation of the Biblical texts into Georgian.

There are twenty-five plant-name stems attested in the text of the Georgian Gospel:
1. “alo”, “halo” (Aloē L.)
aloē in the Georgian Gospel is presented in two forms: da moiRes aRreuli 

murisa da aloYsaY da moiγes aγreuli murisa da alojsaj; moiRo muri Sezavebuli 

haloYTurT moiγo muri šezavebuli halojturt [“and brought a mixture of myrrh and 
aloes”] Jo. 19,39.

alo, halo forms confirmed in the Georgian Gospel redactions is derived from Greek 
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ἀλόη (compare Syrian ’alwa; Persian albā); together with it, in Georgian is also met sabri, 
the later borrowing from Arabic ṣabr. As the Georgian variant of these words of the foreign 
origin, Sulkhan-Saba Orbeliani assumes azua, the trace of which in Modern Georgian, 
Kartvelian languages and dialects is not shown.

2. “danak’is k’udi” (pinik’i) (Phoenix dactylifera L.)
In the Gospel by John we read: moiRes rtoY danakis kudTagan moiγes rt’oj 

danak’is k’udtagan [“Took branches of palm trees”] Jo. 12,13.
The ancient Georgian name danak’is k’udi should be coming from the elongated and 

sharp shape of its leaves. The usage of the synonymous forms (pinik’i, p’alma) of danak’is 
k’udi should have started in the later period. According to J. Loewi, Arabic ğummayz//
ğummayzat ‒ palm tree, is borrowed from Aramaic. S. Frenkel indicates that ğummayz as 
diminutive form, emerged later. Already Javaliki mentions the form fuʽʽayl as one of the 
indicators of the word being of non-Arabic origin. We think that this fact is an interesting 
parallel with the Georgian diminutive form (ak’- is an ancient derivation affix in Georgian, 
for example, saxl-ak’-i “little house”, dan-ak’-i “little knife” etc. (Shanidze 1976; Sarjveladze 
1997)). It seems that also this nuance was taken into consideration by the translator of the 
Gospel and has found a maximally precise adequate Georgian form for this plant name. 
Neither palm nor persimmon is found in the Georgian Gospel texts. It is noteworthy that the 
translator uses for the plant the Georgian derivative. Palm is a non-endemic species for the 
Caucasus region and while giving the name the key point was made out of the shape of the 
plant leaf.

3. “ek’ali” (Smilax excelsa L.)
ek’ali in the Gospel texts is found in next examples: daadges mas eklisa gKrgKni 

daadges mas ek’lisa gwrgwni [“and platted a crown of thorns”] Mrk. 15,17; aRmoscendes 

ekalni, da SeaSTves igi aγmoscendes ek’alni, da šeaštves igi [“and the thorns sprung 
up”] Mt. 13,7; Mrk. 4,7; Jo. 8,7; sxuaY davarda ekalTa Sina sxuaj davarda ek’alta šina 
[“and some fell among thorns”]; romeli-igi ekalTa Sida daeTesa romeli-igi ekʼalta 
šida daetesa [“He also that received seed among the thorns”]; sxuaY davarda ekalTa 

Sina sxuaj davarda ekʼalta šina [“And some fell among thorns”] Mrk. 4,7; romelni-

igi ekalTa Sina daeTesnes romelni-igi ekʼalta šina daetesnes [“they which are sown 
among thorns”] Mrk. 4,18; romel-igi ekalTa Sina davarda romel-igi ekʼalta šina 
davarda [“that which fell among thorns”] Lk. 8,14; nuukue Sekribian ekalTagan 

yurZeni nuukʼue šekʼribian ekʼaltagan qʼurʒeni [“do men gather grapes of thorns”] Mt. 
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7,16; SeTxzes gKrgKni eklisaY šetxzes gwrgwni ekʼlisaj [“they had platted a crown 
of thorns”] Mt. 27,29; Jo. 19,2; ara ekalTagan  Seikribian leRK ara ekʼaltagan 
šeikʼribian leγw [“for of thorns men do not gather figs”] Jo. 6,44.

As the correspondent of Georgian ek’al- stem in Megrelian is confirmed k’alia, k’alie, 
which is a Georgian borrowing, the initial vowel is missing. The Laz and Svan corresponding 
of Georgian stem ek’al- same with meaning but phonetically different stems are: Laz. cig-,  
m-cig-ur-a “thorny plant”; Svan. cag-, cäg- “thorn”; cag-ǟr “thorny”.

Although we cannot reconstruct the Proto-Kartvelian stem of ek’al-, but undoubtedly, 
the plant name comes from the ancient Georgian vocabulary and therefore is reflected in the 
Georgian Gospel.

4. “vazi”, “venaxi” (Vitis L.)
vaz-, venaq- stems in the Gospel are found in following verses: ara Tu vinme daadgra 

Cem Tana, ganvarda igi gare viTarca vazi, ganPma ara tu vinme daadgra čem tana, 
ganvarda igi gare vitarca vazi, ganqma [“If a man abide not in me, he is cast forth as a 
branch, and is withered”] Jo. 15,6; kacman vinme daasxa venaPi kacman vinme daasxa 
venaqi [“A certain man planted a vineyard”] Mrk. 12,1; me var vazi me var vazi [“I am 
the true vine”] Jo. 15,1; vazi igi misces sxuaTa vazi igi misces sxuata [“will give 
the vineyard unto others”] Mrk. 12,9; Jo. 20,16; yovelman venaPman romel Cem Tana 

damkKdrebul ars ara gamoiRos nayofi, mohkueTos igi q’ovelman venaqman 
romel čem tana damk’wdrebul ars da ara gamoiγos naq’opi, mohk’uetos igi [“every branch 
in me that beareth not fruit he taketh away”] Jo. 15,2C; viTarca vazman ver gamoiRos 

nayofi TaviT TჳsiT vitarca vazman ver gamoiγos naq’opi tavit twsit [“as the branch 
cannot bear fruit of itself”] Jo. 15,4C; romeli ganvida ganTiad dadginebad muSakTa 

venaPsa TKssa romeli ganvida gantiad dadginebad mušak’ta venaqsa twssa [“which went 
out early in the morning to hire labourers into his vineyard”] Mt. 20,1; waravlinna igini 

venaPsa TKssa c’aravlinna igini venaqsa twssa [“he sent them into his vineyard”] Mt. 20,2; 
movediT Tquenca venaPsa Cemsa movedit tkuenca venaqsa čemsa [“go ye also into the 
vineyard”] Mt. 20,4; warved dRes da iqmode vazsa Cemsa c’arved dγes da ikmode 
vazsa čemsa [“go work today in my vineyard”] Mt. 21,28; hrqua venaPis moqmedsa 

mas hrkua venaqis mokmedsa mas [“then said he unto the dresser of his vineyard”] Jo. 
13,7; arRara esua amieriTgan nayofisagan amis venaPisa arγara esua amieritgan 
naq’opisagan amis venaqisa [“I will not drink henceforth of this fruit of the vine”] Mt. 26,29; 
Mrk. 14,25; Lk. 22, 18; raJams movides ufali igi venaPisa mis ražams movides 
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upali igi venaqisa mis [“when the lord therefore of the vineyard cometh”] Mt. 21,40; raჲTa 

moiRos nayofi venaPisa mis rajta moiγos naq’opi venaqisa mis [“that he might receive 
from the husbandmen of the fruit of the vineyard”] Mrk. 12,2; movides da warwymides 

moqmedni igi mis venaPisani movides da c’arc’q’mides mokmedni igi mis venaqisani 
[“he will come and destroy the husbandmen, and will give the vineyard unto others”] Mrk. 
12,9C.

The word vaz- (vine) name of the plant that bears grapes is evidenced in the Georgian 
written sources from 9th-10th centuries. A corresponding stem is not found in other 
Kartvelian languages. Thus, it is a name that appeared later on the Georgian basis (cf. Proto-
Iranian raz, Armenian vort).

The old Georgian name of waz-i, wenaq-i finds corresponding forms both in Zan binex-i 
and Svan ǔenäq-i. The term wenaq- in the Georgian language has undergone reinterpretation 
and from the name of this plant it turned into the garden of this plant.

Kartvelian *wenaq- “vine (vineyard)” *ṷein-āq- (*ṷeḭn-ǟk-) Geo. venax- : Megr. 
binex- : Laz. binex-, benex- “vineyard” is also an ancient and very important lexeme, widely 
documented in ancient Georgian monuments. In Zan with w >b and typical e > i moving (see 
Melikishvili 1975: 122-128). In Svan is presented the later borrowed stem ǔenäq-. Thus, 
*wenaq- Georgian-Zan archetype is reconstructed. Batsbi and Tsezi languages have adopted 
the Georgian stem.

According to the scientific literature Proto-Kartvelian ǔenaq- is an Indo-European 
borrowing and is derived from Indo-European *ṷei- “rolling” stem. Gamkrelidze-Ivanov 
connect Georgian stem with the Indo-European *ṷein-āq (dialect) form which is attested 
in Slav stem *vinjaga “vine”, “vineyard” (Гамкрелидзе, Иванов 1984: 649-881). In their 
opinion, the Georgian basic stems were replaced by borrowed cultural terms connected with 
viticulture.

With regard to this stem a word βῆνα (ιβῆνος) ‒ from Pre-Greek vocabulary of unknown 
etymology which means “wine” should be taken into consideration (Furnée 1979, Gordeziani 
1969).

For us H. Fähnrich’s connection of Georgian γun “bend, bow” with wine meaning seems 
to be convincing. In particular, Proto-Kartvelian *γun- stem is restored on the basis of the 
following correspondence: Geo. γun- “bend, roll” : Megr. γun-, γun-k’-u-a “curl, bend, bow” 
: Laz. γun- γun-i “(bee) hive”, etymolog.: “twisted” : Svan. γvn- (u-γun-a “elbow”). On the 
basis of the culturological analysis of product wine and linguistic analysis of the word γvino 
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we suppose the borrowing of the name not from the Proto-Indo-European, but vice versa, 
from Proto-Kartvelian into Proto-Indo-European.

5. “zetis xili” (Olea europala L.)
About zetis xili in the Gospel is written: mieaxla... mTasa Tana, romelsa hrqKan 

zeTis xilTaY mieaxla… mtasa tana, romelsa hrkwan zetis xiltaj [“came… at the mount 
called the mount of Olives”] Lk. 19,29; movides mTasa mas zeTis xilTasa movides 
mtasa mas zetis xiltasa [“they went out into the mount of Olives”] Mt. 21,1; 26,30; raJams 

viTar miiwia igi STasavalsa mas mTisa zeTis xilTaYsa ražams vitar miic’ia igi 
štasavalsa mas mtisa zetis xiltajsa [“and when he was come nigh, even now at the descent of 
the mount of Olives”] Lk. 19,37.

Georgian zet- stem comes from Arabic zajt. The multiple illustrative material of the 
mentioned name (zeti, zetis xe, zetis xeoani, zetis-xili, zetis-xilovani) in old Georgian texts 
shows that this stem has been well established in Georgian vocabulary.

Arabic zajtūn means “zetis xe” (tree of olive) as well as “zetis xili” (olive). For 
indicating the meaning of this plant in Georgian is used Arabic zajt “zeti” (oil), supplemented 
consequently with “xe” (tree) and “xili” (fruit), and “zeituni” zajtūn form – for indicating the 
oil distilled from this fruit.

6. “ipkli” (Tritium vulgare Vill L.)
Sekribos ifqli misi saunjesa šek’ribos ipkli misi saunǯesa [“gather his wheat 

into the garner”] Mt. 3,21; Lk. 3,17; asisTueli ifqlisaY asistueli ipklisaj [“an hundred 
measures of wheat”] Lk.16,7C; eSmakman gamogiTxovna Tquen aRcrad viTarca 

ifqli ešmak’man gamogitxovna tkuen aγcrad vitarca ipkli [“Satan hath desired to have 
you, that he may sift you as wheat”] Lk. 22,31; maSin-Ra saves ifqli Tavsa mas Sina  

mašin-γa saves ipkli tavsa mas šina [“after that the full corn in the ear”] Mrk.4,28; ifqli 

igi Sekribe saunjesa Cemsa ipkli igi šek’ribe saunǯesa čemsa [“gather the wheat into 
my barn”] Mt.13,30; nuukue Sekrebasa mas RuarZlisasa aRmohfxuraT ifqlica 

nuuk’ue šek’rebasa mas γuarʒlisasa aγmohpxurat ipklica [“ye root up also the wheat with 
them”] Mt. 13,29; dasTesa RuarZli Soris ifqlsa mas dastesa γuarʒli šoris ipklsa 
mas [“sowed tares among the wheat”] Mt.13,25; romeli daadginos ufalman monaTa 

TKsTa zeda micemad Jamsa ifqlis sawyauli romeli daadginos upalman monata 
twsta zeda micemad žamsa ipklis sac’q’auli [“whom his lord shall make ruler over his 
household, to give them their portion of meat in due season”] LK. 12,42; asi ocdaaTeuli 

ifqlisaY asi ocdaateuli ipklisaj [“an hundred measures of wheat”] Lk. 16,7; ukueTu 
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ara marcuali ifqlisaY davardes queyanasa uk’uetu ara marcuali ipklisaj davardes 
kueq’anasa [“except a corn of wheat fall into the ground”] Jo. 12,24.

To the Georgian stem ipkl- corresponds Megrelian irk- (<*ipkr – as the result of loss of 
p and metathesis of r). In G. Klimov’s opinion, ipkl- is related with *pkua / pku “gring, mill” 
root (Klimov 1998: 83). The material was correlated by I. Kipshidze (Кипшидзе 1914б: 
249). *ipkl- archetype for the Georgian-Zan unity period is restored by G. Klimov (ЭСКЯ 
: 104).

7. “k’urostavi” (Tribulus terrestres L.)
nuukue Sekribian ekalTagan yurZeni anu kuroYsTavTagan leRK nuuk’ue 

šek’ribian ek’altagan q’urʒeni anu k’urojstavtagan leγw [“Do men gather grapes of thorns, 
or figs of thistles”] Mt.7,16.

In Sulkhan-Saba Orbeliani’s dictionary we read: k’urostavi, t’at’aši; and the latter is 
explained as follows: t’at’aši is an Armenian name, and it is called k’urostavi in Georgian.

In Georgian as well as in other Kartvelian languages it is often that a composite of a 
genitive attribute is used as a name of a plant: such members of a composite can be in both 
number and possessive case marker can be lost totally or partially. The name discussed by 
us ‒ k’urostavi ‒ is of the same type. Compare danak’is-k’udi, okros-ʒiri, ʒaγlis-ena, also 
xarisk’uda, virist’erpa, devisp’ira, mgelisq’ura, melisk’uda/melik’uda, etc.

Zan and Svan names of this plant are not restored.
8. “lercʼami” (Arundo donax L.)
lerwami Semusvrili ara gantexos lerc’ami šemusvrili ara gant’exos [“a bruised 

reed shall he not break”] Mt. 12,20; lerwami misces mas marjuena Pelsa missa 

lerc’ami misces mas marǯuena qelsa missa [“and a reed in his right hand”] Mt. 27,29; 
moiRes lerwami da hscemdes Tavsa missa moiγes lerc’ami da hscemdes tavsa missa 
[“and took the reed, and smote him on the head”] Mt. 27,30; moiRo Rrubeli da aRavso 

ZmriTa da daadga lerwami da asumida mas moiγo γrubeli da aγavso ʒmrita da 
daadga lerc’ami da asumida mas [“and filled it with vinegar, and put it on a reed, and gave 
him to drink”] Mt. 27,48; Mrk. 15,36; Rrubeli aRavses ZmriTa miT usupsa Tana da 

daadges lerwami da moarTues pirsa missa γrubeli aγavses ʒmrita mit usup’sa tana 
da daadges lerc’ami da moartues p’irsa missa [“now there was set a vessel full of vinegar: 
and they filled a spunge with vinegar, and put it upon hyssop, and put it to his mouth”] Jo. 
19,29; raYsa gamoxuediT udabnosa xilvad? lerwmisa, karisagan Seryeulisa 

rajsa gamoxuedit udabnosa xilvad? lerc’misa, karisagan šerq’eulisa [“What went ye out into 
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the wilderness to see? A reed shaken with the wind”] Mt. 11,7; Lk. 7, 24; hscemdes mas 

Tavsa lerwmiTa hscemdes mas tavsa lerc’mita [“And they smote him on the head with 
a reed”] Mrk. 15,19.

Geo. lel-, lel-i; ler-c’am-i : Megr. lar- lar-č’am-i/lar-č’em-i “cane”. lel- > ler- is result 
of dissimilation. Geo. lel- : Megr. lar- is regular correspondence of Kartvelian languages. 
Compare lar-č’em-, the name of the old Megrelian musical instrument (Fähnrich, 
Sardjveladze 2000: 305-306).

G. Rogava compared Georgian and Megrelian material (Rogava 1945: 231). For the 
Georgian-Zan unity period G. Klimov restored *lel-, *lel-c’1am (ЭСКЯ : 120-121); *ler-
cʼ1em- archetypes (Klimov 1998: 108-109).

9. “leγu” (Ficus carica L.)
leγui “fig” occurs many times in the texts of the Gospel: nuukue Sekribian 

ekalTagan yurZeni anu kuroYsTavTagan leRK nuuk’ue šek’ribian ek’altagan 
q’urʒeni anu k’urojstavtagan leγw [“do men gather grapes of thorns, or figs of thistles”] Mt. 
7,16; ara ekalTagan Seikribian leRK ara ek’altagan šeik’ribian leγw [“for of thorns 
men do not gather figs”] Lk. 6,44; ixila leRK erTi gzasa zeda ixila leγw erti gzasa 
zeda [“And when he saw a fig tree in the way”] Mt. 21,19; ixila leRK SoriT ixila 
leγw šorit [“seeing a fig tree afar off”] Mrk. 11,13; leRK visme edga nergi savenaPesa 

TKssa leγw visme edga nergi savenaqesa twssa [“a certain man had a fig tree planted in 
his vineyard”] Lk. 13,6; ixileT leRK da yovelni xeni ixilet leγw da q’ovelni xeni 
[“behold the fig tree, and all the trees”] LK. 21,29; viTar meyseulad ganPma leRK ese 

vitar meq’seulad ganqma leγw ese [“how soon is the fig tree withered away”] Mt. 21,20; 
ganPma leRK igi meyseulad ganqma leγw igi meq’seulad [“and when he saw a fig tree 
in the way”] Mt. 21,19; Mrk. 11,21; ixiles leRK igi ganPmeli ZiriTgan ixiles leγw 
igi ganqmeli ʒiritgan [“they saw the fig tree dried up from the roots”] Mrk. 11,20; hrquaT 

leRusa amas hrkuat leγusa amas [“ye might say unto this sycamine tree”] Lk. 17,6C; 
iyav raY leRusa queSe iq’av raj leγusa kueše [“when thou wast under the fig tree”] Jo. 
1,48; gixile leRusa queSe gixile leγusa kueše [“I saw thee under the fig tree”] Jo. 1,50; 
leRKsagan iswaveT igavi leγwsagan isc’avet igavi [“now learn a parable of the fig tree”] 
Mrk. 13,28; ara iyo Jami leRKsaY ara iq’o žami leγwsaj [“and seeing a fig tree afar off 
having leaves”] Mrk. 11,13; ara xolo leRKsaY amis hyoT ara xolo leγwsaj amis hq’ot 
[“ye shall not only do this which is done to the fig tree”] Mt. 21,21.

Geo. leγu- leγu-i : Megr. luγ-, luγ-i : Laz. luγ-, luγ-i “fig”. Geo. leγu- < *laγŭ- is result of 
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umlaut; Zan *loγu gave both in Megrelian and Laz luγ-. For the Georgian-Zan unity period 
*laγǔ- stem is restored (Fähnrich, Sardjveladze 2000: 302; Klimov 1998: 107).

10. “leγusuleli” (Ficus sycomorus L.)
aRPda leRusulelsa aγqda leγusulelsa [“climbed up into a sycomore tree”] Lk. 

19,4; arquTmca leRusulelsa amas arkutmca leγusulelsa amas [“ye might say unto 
this sycamine tree”] Lk. 17,6.

As the equivalent of the Georgian stem leγusulel- in the Greek texts of the Bible we come 
across with συκάμινον. In the Gospel in one occasion we have the same stem - συκάμινον, 
and in another - συκομόρος. leγusulel- is same as tuta “mulberry tree” and the composite 
“leγusulel-” is the result of the translation. In Greek μόρος “mulberry tree” (fruit, black), 
and μωρός - suleli “stupid” (in the first syllable o instead of ω). leγusulel- is the result of the 
confusion of these very two stems.

11. “manana” (Erica L.)
manana is the food, which according to the biblical tradition (Exodus 16,14), during 

forty years every morning had been falling upon the Jews departed from Egypt while 
travelling in the wilderness: mamaTa TquenTa Wames mananaY udabnosa zeda da 

mowydes mamata tkuenta čʼames mananaj udabnosa zeda da moc’q’des [“your fathers did 
eat manna in the wilderness, and are dead”] Jo. 6,49; mamaTa maT CuenTa Wames mananaY 

igi da udabnosa mas mowydes mamata mat čuenta č’ames mananaj igi da udabnosa mas 
moc’q’des [“our fathers did eat manna in the desert”] Jo. 6,31C; viTar igi Wames mamaTa 

TquenTa mananaY vitar igi č’ames mamata tkuenta mananaj [“not as your fathers did eat 
manna”] Jo. 6,58.

With the influence of the Greek Holly Book this word has been widespread in many 
languages with form – manna (instead of Hebrew long vowel the consonant in Greek was 
duplicated). In this regard, Georgian and Armenian are excepting, where we have manana 
form (Nedospasova 1978: 74-75).

Biblical manana “manna” means the species of ialγuni (Tamarix) from the Sinai 
Peninsula. Tamarix - ialγuni – ءافرط; Salix - t’iripi - راصفص. The Arabic name of ialγun-i 
is phonetically very similar to the Georgian t’irip-i (Salix), but the proper Kartvelian stem 
denoting this plant is *ʒ1ecʼ1n1-, which is restored on the basis of following accordance: Geo. 
ʒec’n-, Megr. zičʼon- and Svan gჷnc’iš-.

12. “maq’vali” (Rubus L.)
maqʼual- stem in the Georgian Gospel is presented in the following examples: ara 
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ekalTagan Seikribian leRK, arca mayualTagan moisTulian yurZeni ara 
ek’altagan šeik’ribian leγw, arca maq’ualtagan moistulian q’urʒeni [“for of thorns men do 
not gather figs, nor of a bramble bush gather they grapes”] Lk. 6,44; maq’ulovan- (the bush 
of bramble): mayulovansa  zeda viTar-igi RmerTi etyKs, mas maq’ulovansa zeda 
vitar-igi γmerti et’q’ws, mas [“how in the bush God spake unto him”] Mrk. 12,26; moseca 

auwya mayulovansa mas zeda moseca auc’q’a maq’ulovansa mas zeda [“even Moses 
shewed at the bush”] Lk. 20,37.

*maq’ǔ- is a Proto-Kartvelian stem, it is reconstructed on the basis of the following 
correspondance: Geo. maq’u- maq’u-al-i; maq’u-l-ovan-i : Megr. mu’- mu’-i / mu’-e 
“bramble bush”, ʒigiriš - mu’-ia “bramble bush”: Laz. muq’-, muq’-i “bramble bush” : Svan. 
muq’ǔ- “bramble bush” (Fähnrich, Sarjveladze 2000: 320).

13. “mdogvi” (Sinapis L.)
The stem mdogǔ- is used already in the Gospel translation: ukueTu gaqundes 

sarwmunoebaY, viTarca marcuali mdogKsaY uk’uetu gakundes sarc’munoebaj, 
vitarca marcuali mdogwsaj [“if ye have faith as a grain of mustard seed”] Mt.17,20; Lk.17,6; 
viTarca mdogKsa marcuali, romeli daeTesis queyanasa vitarca mdogwsa 
marcuali, romeli daetesis kueq’anasa [“it is like a grain of mustard seed, which, when it 
is sown in the earth”] Mrk.4.31; msgavs ars ... marcualsa mdogKsasa msgavs ars... 
marcualsa mdogwsasa [“is like to a grain of mustard seed”] Mt.13,31; Lk.13,19.

For the Proto-Kartvelian level *mdagǔ- archetype (is derived from the verbal form 
dagva “torment”, “burn”, mdagavi “something or someone that burns, tortures”) is restored 
on basis of the following correspondence: Geo. *m-dag-ǔ > m-dog-ǔ : Megr. dog-i || dong-i 
: Svan me-dgǔ-a || le-dgǔ-a with the meaning “mustard”.

14. “mxali”
mxal- stem in the Gospel is met in the following examples: raJams aRorZindis, 

ufroYs arn igi yovelTa mxalTa ražams aγorʒindis, uprojs arn igi q’ovelta mxalta 
[“which indeed is the least of all seeds”] Mt. 13,32; iqmnis igi ufroYs yovelTa 

mxalTa ikmnis igi uprojs q’ovelta mxalta [“and becometh greater than all herbs”] Mrk. 
4,32; aTeulsa aRiRebT pitnakisasa da teganisasa da yovlisa mxlisasa ateulsa 
aγiγebt p’it’nak’isas da t’eganisasa da q’ovlisa mxlisasa [“for ye tithe mint and rue and 
all manner of herbs”] Lk. 11,42; ufroYs yovelTa mxalTasa arn uprojs q’ovelta 
mxaltasa arn [“it is the greatest among herbs”] Mt. 13,32C.

In the Etymological dictionary of the Kartvelian languages *mxal- stem is restored 
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by T. Gudava according to the following correspondence: Geo. mxal- mxal-i : Megr. xul- 
xul-i “a kind of garden herb”. Megr. xul- < *mxol-, o > u with the influence of m, which is 
disappeared in #-C position (Fähnrich, Sarjveladze 2000: 346).

15. “nardi” (Nardus L.)
nard- (nardus, siler, oleum nardeum) the plant and the aromatic oil distilled from it in the 

Georgian Gospel is met in the following examples: moiRo litraY erTi nelsacxebeli 

nardisa moiγo lit’raj erti nelsacxebeli nardisa [“then took Mary a pound of ointment of 
spikenard”] Jo. 12,3; aqunda alabastriTa nelsacxebeli nardisa sarwmunoYsaY 

akunda alabast’rita nelsacxebeli nardisa sarc’munojsaj [“having an alabaster box of ointment 
of spikenard very precious”] Mrk. 14,3.

It seems that the stem nard confirmed in the Georgian Gospel comes from Greek through 
the translations of the Gospel texts. In the Greek etymological dictionary νάρδος ‒ nardi is 
explained as a stem derived from Semite (Phinikian); compare Hebrew nērd, Aramaic nirda, 
Babylonian landu.

16. “naʒvi” (Picea orientalis L.)
naʒvi, naʒovani in the Georgian Gospel is met in the following place: gamovida wiaR 

Pevsa mas naZovansa gamovida c’iaγ qevsa mas naʒovansa [“he went forth with his 
disciples over the brook Cedron”] Jo. 18,1.

On the basis of the regular correspondence Proto-Kartvelian stem *naʒ- is reconstructed: 
Geo. naʒu- naʒu-i; naʒ-ov-an-i; naʒv-i (Modern Georgian) : Megr. naʒu- / nuzu- nuʒu- 
“cedron” : Svan. nez- nez-ra “cedron” (Fähnrich, Sarjveladze 2000: 354).

Th. Gamkrelidze and V. Ivanov suppose that Old Iranian form *nauča – “fir-tree”, 
phonetically isolated from other Indo-European dialects, also Persian nājū, Oset. næzy forms 
are borrowed from the Kartvelian languages (cf. Vogt 1938: 355). If we assume the contrary 
way of borrowing it should have happened not later than the first half of II m. B.C.

We think that the oldest trace of lexical gender in Svan roots denoting “conifers”, 
also Kartvelian borrowed roots in Caucasian and Indo-European languages, confirm their 
ancienty and strengthens Th. Gamkrelidze’s opinion about the location of Proto-Kartvelians 
inhabit places in South Caucasus’s central and West mountainous regions.

17. “p’it’nak’i”, “p’it’na” (Mentha L.)
p’it’na in the Georgian Gospel is presented in the following contexts: moiRebT 

aTeulsa pitnakisa da cerecoYsasa da Zirakisasa moiγebt ateulsa p’it’nak’isa 
da cerecojsasa da ʒirak’isasa [“for ye pay tithe of mint and anise and cummin”] Mt. 23,23; 
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aTeulsa aRiRebT pitnakisasa da teganisasa da yovlisa mxlisasa ateulsa 
aγiγebt p’it’nak’isasa da t’eganisasa da q’ovlisa mxlisasa [“for ye tithe mint and rue and all 
manner of herbs”] Lk. 11,42.

Phonetical correspondence of Georgian p’it’nak’- and Persian fudan ‖ fudna “mint” is 
so evident that it is obvious that p’it’na in Georgian is a Persian borrowing: pudina > putina 
> pitina > pitna.

18. “t’egani” (Ruta graveolens L.)
Plant t’egani is confirmed in the Gospel of Luke: aTeulsa aRiRebT pitnakisasa 

da teganisasa da yovlisa mxlisasa ateulsa aγiγebt p’it’nak’isasa da t’eganisasa da 
q’ovlisa mxlisasa [“for ye tithe mint and rue and all manner of herbs”] Lk. 11,42.

In Iv. Javakhishvilis opinion, Georgian t’egani is a disfigured Greek name p’eganon 
[πήγανον]; we also share this opinion.

19. “usup’i” (Hyssopus L.)
usup’- in the Georgian Gospel: WurWeli aRavses ZmriTa miT usupsa Tana 

čʼurčʼeli aγavses ʒmrita mit usup’sa tana [“and they filled a spunge with vinegar, and put it 
upon hyssop”] Jo. 19,29.

H. Lewy in his important research „Die Semitischen Fremdwörter im Griechischen“ 
about ὓσσωπος mentions that the name of this plant spread in Cilicia comes from Hebrew 
’ezōb. This opinion is shared also by Renin and Müller (Lewy 1895: 38).

This stem of Greek origin is also borrowed in Arabic through Aramaic (compare 
Georgian usup’i, a bush with aromatic leaves) (Nedospasova 1978: 34).

It should be noted that the mentioned stem is reflected in the ancient Georgian mythos 
Amirandarejaniani as the proper name of a man – Usup, a brother of Amiran.

20. “krtili” (Hordeum L.)
krtili [keri] in Georgian Gospel: aRavses namusreviTa miT aTormeti kueli 

xuTTa maT qrTilisa purTagan aγavses namusrevita mit atormet’i k’ueli xutta mat 
krtilisa p’urtagan [“filled twelve baskets with the fragments of the five barley loaves”] Jo. 
6,13C; romelsa aqus xuT Pueza qrTilis da or Tevz romelsa akus xut queza 
krtilis da or tevz [“which hath five barley loaves, and two small fishes”] Jo. 6,9C.

The coincidence of Georgian ker- and Greek κρīθη stems witnesses their common origin. 
keri “barley” is confirmed also in Zan and Svan but not - the stem krtil-. In Svan there is met 
also another stem - čʼჷmin- (Марр 1910; Chikobava 1938; Charaia 1995; Dondua 2001). 
Compare Ossetian kær- Georgian borrowing with more general meaning “food” (Tedeeva 
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1975: 83-88) and Abkhazian ak’ar-, Armenian gar- “barley” (Abaev 1958: 73).
21. “γuarʒli” (Lolium temulentum L.)
γuarʒl- stem is confirmed in the Gospel of Matthew: dasTesa RuarZli ifqlsa mas 

dastesa γuarʒli ipklsa mas [“sowed tares among the wheat”] Mt. 13,25; vinaY aRmoscenda 

RuarZli vinaj aγmoscenda γuarʒli [“from whence then hath it tares”] Mt. 13,27; 
viTarca igi Sekribian RuarZli da cecxliTa dawKan vitarca igi šek’ribian γuarʒli 
da cecxlita dac’wan [“as therefore the tares are gathered and burned in the fire”] Mt. 13,40; 
maSin gamoCnda RuarZli igi mašin gamočnda γuarʒli igi [“then appeared the tares 
also”] Mt. 13,26; SekribeT pirvelad RuarZli igi šek’ribet p’irvelad γuarʒli igi 
[“gather ye together first the tares”] Mt. 13,30; RuarZlni igi arian Zeni ukeTurisani  

γuarʒlni igi arian ʒeni uk’eturisani [“the tares are the children of the wicked one”] Mt. 
13,38; miTxar Cuen igavi igi RuarZlisaY mis da agarakisaY mitxar čuen igavi 
igi γuarʒlisaj mis da agarakisaj [“declare unto us the parable of the tares of the field”] Mt. 
13,36; nuukue Sekrebasa momarglasa mas RuarZlisasa aRmohfxuraT ifqlica 

nuuk’ue šek’rebasa momarglasa mas γuarʒlisasa aγmohpxurat ipqlica [“lest while ye gather 
up the tares, ye root up also the wheat with them”] Mt. 13,29.

In the etymological dictionary of the Georgian language is reconstructed the stem 
*γuarʒl- for the Georgian-Zan unity period: Geo. γuarʒl- γuarʒl-i “plural weeds” : Megr. 
γurʒul- γurʒul-i “plague, trouble” : Laz. γurʒul- γurʒul-i “poison, plague, trouble” (Fähnrich, 
Sarjveladze 2000: 508; Klimov 1998: 224).

To this stem is connected connotation of wickedness, malice.
22. “šrošani” (Lilium Candidum L.)
šrošani in Georgian Gospel is confirmed in the following examples: ganicadeT 

SroSani, viTar-igi aRorZindis: arca Surebisa, arca hsTavs ganicadet šrošani, 
vitar-igi aγorʒindis: raca šurebis, arca hstavs [“consider the lilies how they grow: they toil 
not, they spin not”] Lk. 12,27; mixedeT SroSanTa velisaTa mixedet šrošanta velisata 
[“consider the lilies of the field”] Mt. 6,28.

Georgian šrošan- is derived from Persian نسوس [sūsan], which in turn is a Hebrew 
stem.

23. “cereco” (Anethum graveolens L.)
cereco (k’ama) is confirmed in the Gospel of Matthew: rameTu moiaTevsiT 

pitnakisaY, cerecoYsaY da Zirakisaჲ rametu moiatevsit p’it’nak’isaj, cerecojsaj da 
ʒirak’isaj [“for ye pay tithe of mint and anise and cummin”] Mt. 23,23.
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Iv. Javakhishvili notes in connection with cereco: Geo. cereco, Megr. ceroce || coroce, 
Greek ἄνεθον, Lat. Anethum ‒ ancient Georgian correspondent of these stems is survived 
until today. Iv. Javakhishvili considers cercw, cerecoj, ceroce, coroce and rogǔ stems 
together, singles out rcv- root and considers as a name of “seed”, “grain”. Though such 
conclusion seems logical, to our mind it appears somehow doubtful.

24. “ʒeli” (xe)
ʒeli (xe) (*ʒ1el- tree, green tree, oak Proto-Kartvelian stem): In the Gospel of Luke ʒel- 

(xe) stem is confirmed in the following example: ukueTu Zelsa nedlsa amas uyofen, 

Pmelsa mas raYmeRa uyon uk’uetu ʒelsa nedlsa amas uq’open, qmelsa mas rajmeγa uq’on 
[“for if they do these things in a green tree, what shall be done in the dry”] Lk. 23,31C.

For the Proto-Kartvelian level *ӡ1el- root is restored with “tree, oak” meaning on the 
basis of the following correspondence: Geo. ӡеl-i : Megr. ǯa : Laz. ǯa||nǯa||mǯa : Svan. 
ǯihra||ǯīra||ǯira. In Georgian toponyme c’q’n-et-i is saved another stem c’q’n- with meaning 
“oak”: Geo. c’q’n : Megr. č’q’on- : Laz. č’q’on-/mč’k’on-/č’k’on-. Klimov reconstructed 
*c’1q’an- “oak” archetype for the Georgian-Zan unity period (Klimov 1998: 317). We think 
that coexistence of different roots : *ċ1an- and *ӡ1el- “tree, oak” is connected with an 
ancient human tradition of belief in trees (cf. from the typological point of view a similar 
picture for the Proto-Indo-European languages).

25. “ʒirak’i” (Cuminum cyminum L.)
ʒirak’i is presented in the Gospel with p’it’na (mint) and cereco (anise): rameTu 

moiaTevsiT pitnakisaY cerecoYsaY da ZirakisaY rametu moiatevsit p’it’nak’isaj, 
cerecojsaj da ʒirak’isaj [“for ye pay tithe of mint and anise and cummin”] Mt. 23,23.

Georgian ʒira must be borrowed from Persian هريز [zīre] “cummin”,“plum”. 
Etymologically – “bottom”, “under” – in Persian as well as in Georgian.

Thus, to conclude:
• The world of plants in the New Testament is not distinguished with chromaticity, but to 

each plant name, that is generally significant for the Biblical texts, a very interesting, exactly 
determined cultural-semantic model is related.

• On the basis of the above analysis we conclude that more than half of the plant names 
attested in the Georgian Gospel have Georgian (Kartvelian) origin: ek’al-, venaq-,  ipkl-, 
k’urostav-, lerc’am-, leγu, leγusulel-, maqual-, mdogu, mxal-, naʒu, γuarʒl-, cereco,  ʒel-.

• Most of the borrowed plant names are non-endemic species for Georgia, and it causes 
the existence of synonym forms: alo, halo (Hebr.), manana (Hebr.), nard- (lard-) (the Hebrew 
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origin root, attested in Persian, entered in Georgian through Greek way), p’it’na (Pers. Gr.), 
t’egan- (Gr.), usup’- (Gr.), šrošan- (Hebr. entered in Georgian through Persian way), krtil- 
(Gr.?), ʒirak’- (Pers.). The last two stems have apparently Georgian suffixed endings.

• The other two complex compound names are the determinants of non-endemic species 
as well: danak’is k’udi (the name produced on Georgian basis) and zetis xili, the first stem 
of which is of Arabic origin.

• In general, the symbolic-sacred definitions are the cornerstone of the allegorical 
language of the New Testament. In this regard, the vocabulary of the plant names attested 
in the editions of the Georgian translation of the Gospel gives a particular shade to the text.
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bunebrivi logika: 
1980-iani wlebis kvlevebi

iohan van bentemi

2008 wlis marti

reziume
statiaSi aRwerilia 1980-ian wlebSi `bunebrivi logikis~ kvlevis 

programis ZiriTadi mimarTulebebi, romelic Seiswavlida uSualod 

bunebrivi eniT ganxorcielebul gansjas da romelsac asrulebdnen 

avtori da formaluri semantikis sferoSi momuSave misi kolegebi. aseve, 

dReisTvis Cven xelT arsebuli faqtebis gaTvaliswinebiT, ganvixilavT im 

mTavar gamowvevebs, romelTa winaSec aRmoCnda mocemuli programa.

winasityvaoba
`bunebrivi logika~ sakmaod farTo da imavdroulad gavrcelebuli da 

mravlismetyveli terminia, romelic ukanaskneli ramdenime aTwleulis 

manZilze gamoiyeneba uSualod bunebrivi eniT ganxorcielebuli gansjis 

– romelime formaluri enis daxmarebis gareSe – ZiriTadi sqemebis 

aRwerisas. gansjis erT-erTi mTavari saxeoba (Tumca ara erTaderTi), 

sadac es midgoma warmatebiT gamoiyeneba, aris e.w. `monotonurobaze 

dafuZnebuli gansja~, romelic gulisxmobs predikatebis marTebul 

Canacvlebas sxva, ufro viwro an farTo eqstensiis mqone predikatebiT. 

faqtiurad, gansjis es sqema saTaves iRebs tradiciuli logikis 

distribuciis doqtrinidan. gansjis martivi `zedapirul-sintaqsuri~ 

analizis ideas mravalgzis ubrundebodnen sxvadasxva motiviT iseT 

gansxvavebul sferoebSi, rogorebicaa logika, filosofia, lingvistika, 

kompiuteruli mecniereba – am CamonaTvals axla kognitiuri mecnierebac 

daemata. kerZod, 1980-ian wlebis niderlandebSi formaluri semantikis 
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sferoSi SeiniSneba bunebrivi logikis programis aRorZineba da is gascda 

ybadaRebuli monotonurobis principis kvlevis farglebs. mocemuli 

statia aris 2007 wlis maisSi stenfordis universitetis da kvleviT centr 

PARC-Si momuSave im kolegebis TxovniT wakiTxuli mimoxilviTi leqciis 

teqsti, romlebic ikvleven teqstidan informaciis praqtikuli mopovebis 

sakiTxebs gramatikuli analizisa (parsingis) da martivi logikuri 

gansjis kombinirebis meTodiT. borblis Tavidan gamogonebamde (rac 

Cveulebrivi movlenaa am sferoSi) albaT zedmeti ar iqneba, Tu SevxedavT, 

gadaadgilebis ra saSualebebi arsebobda im periodSi. winamdebare teqsti, 

oRond misi odnav ufro istoriaze aqcentirebuli varianti, 2007 wels 

wardgenili iyo pekinis LORI-is seminarze. misi ZiriTadi mizania bunebrivi 

logikis sferoSi 1980-ian wlebSi logikisa da enis holandiel mkvlevarTa 

mier Catarebuli samuSaos ZiriTadi mimarTulebebis analizi da aseve, 

problemaTa ufro farTo speqtris warmosadgenad, rac mniSvnelovnad 

migvaCnda maSin da dResac, am sakiTxze interdisciplinaruli kvlevebis 

momoxilva. 

1. Sesavali: klasikuri logikidan Tanamedrove logikamde

studentisTvis, romelic, am striqonebis avtoris msgavsad, 1960-ian 

wlebis bolos Cavida amsterdamSi logikis Sesaswavlad, qvemoT moyvanil 

Sesavali kursis `standartul magaliTs~ erTxel da samudamod unda 

eCvenebina, Tu ratom Caanacvla me-19 saukunis bulisa da freges axalma 

logikam tradiciuli logika. de morganis cnobili msjeloba aseTia:

`yvela cxeni cxovelia. amdenad, yvela cxenis kudi cxovelis kudia.~

am magaliTs unda eCvenebina `monaduri predikatebis~ tradiciuli 

logikis araadekveturoba, radgan binaruli mimarTebebi gadamwyvet rols 

asruleben daskvnis marTebulobis gagebaSi. es ukanaskneli ki gamoixateba 

studentebisTvis cnobili pirveli rigis logikis standartuli formiT: 

∀x (Hx → Ax) ⊨∀x ((Tx &∃y (Hy & Rxy)) → (Tx &∃y (Ay & Rxy))).

metic, is zogadi movlena, romelic gamoixateba am marTlzomieri 

pirveli rigis gamomdinareobiT, Cven ase SegviZlia gavigoT: gamonaTqvamis 
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garkveul adgilas Cven sintaqsurad CavanacvlebT predikat ‘cxens’ 

meore, ufro farTo eqstensiis mqone predikat ‘cxoveliT’: am ‘aRmavali 

Canacvlebis’ saSualebas mocemul konteqstSi iZleva Semdegi semantikuri 

Tviseba:

gansazRvreba. formula φ(X) aris aRmavlad monotonuri predikat X-is 

mimarT, Tu yvela model M-isTvis Tu M, P, s ⊨ φ(X) [aq moxda sintaqsuri 

predikat X-is interpretacia simravle P-d, xolo s aris obieqtebis rigi, 

romlis wevrTa raodenoba udris X-is adgilianobas] da P⊆ Q, maSin M, Q, s⊨ 
φ(X).

es Tviseba yvelgan gvxvdeba pirveli rigis logikaSi, aseve 

kvantifikaciis ganzogadebul Teoriasa da induqciuri gansazRvrebebis 

modelTa TeoriaSi (uZravi wertilis logikaSi).1

arsebobs imave cnebis gaazrebis sxva, bunebriv gansjasTan ufro 

miaxloebuli meTodic.2 SegviZlia ganvixiloT formula φ(P), sadac 

ukve interpretirebuli iqneba P da Semdeg gamoyvanis procesSi es ‘P’ 
CavanacvloT romelime ufro farTo eqstensiis mqone ‘Q’ predikatiT. 

marTalia, aseTi midgoma formalurad nakleb mkacria, magram umravlesobas 

swored ase esmis aRmavali monotonuroba da Semdgom Cvenc aseT gzas 

avirCevT. sxvaTa Soris, vnaxavT, rom arsebobs xsenebuli cnebis daRmavali 

versiac, romelic saSualebas iZleva mocemuli predikati Canacvldes 

ufro Zlieri, ufro mcire eqstensiis mqone predikatiT: Tu Tqven saerTod 

ar gyavT cxovelebi, maSin arc cxenebi geyolebaT.

am semantikur movlenas sintaqsuri analogic aqvs, rogorc es Cans 

mocemul pirveli rigis formulaSi predikat ‘H’-is magaliTiT ((Tx &∃y (Hy 

1	 xSirad monotonuroba ganisazRvreba φ(X)-Si erTdroulad yvela X-is mimarT. magram 
Cveni gansazRvreba aseve moqmedebs formulaSi mxolod erTi konkretuli X-is mimarT. 
aseTi versia ufro TvalsaCinos xdis daskvnis struqturul niuansebs. monotonurobis 
principze dafuZnebuli daskvna SeiZleba ganxorcieldes rig-rigobiT yoveli 
predikatis mimarT da aseT SemTxvevaSi aRar aris saWiro ufro rTuli ‘erTdrouli 
Canacvlebebis’ gamoyeneba.  

2	 am qveTavSi gamoTqmuli mosazrebebi araerT avtorTan gvxvdeba 1960-iani wlebis Semdeg; 
ix. A. Prior, ‘Traditional logic’, in P. Edwards, ed., The Encyclopedia of Philosophy, Vol. 5, McMillan, 
London, 1967, 34-45;J. Barwise & R. Cooper, ‘Generalized Quantifiers and Natural Language’, Linguistics 
and Philosophy 4, 1981, 159-219; ix. aseve Semdeg naSromSi dasaxelebuli wyaroebi  V. Sanchez 
Valencia, ‘The Algebra of Logic’, in D. Gabbay & J. Woods, eds., Handbook of the History of Logic, Elsevier, 
Amsterdam 2004, 389-544.
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& Rxy)). formula φ(X)-Si X-s pozicias vuwodebT dadebiTs, Tu isaris luwi 

raodenobis uaryofebis moqmedebis areSi, an, sxvagvarad rom vTqvaT, Tu 

formula φ(X) agebulia mxolod qvemoT moyvanili induqciuri sintaqsuri 

wesebis safuZvelze: 

H-Tavisufali formulebi / & / ∨ / ∀ / ∃.

formulaSi ((Tx &∃y (Hy & Rxy))H aris dadebiT poziciaSi am da ufro 

farTo bunebrivi gagebiTac da igive exeba predikat ‘cxens’ gamonaTqvamSi 

‘cxenis kudi’.

is, rom sintaqsuri dadebiToba gulisxmobs semantikur monotonurobas 

(SegiZliaT amas sistemis erTgvari ‘sisworec’ uwodoT), advilad dgindeba 

formulebis konstruqciaze pirdapiri induqciis gziT.3 gacilebiT 

nakleb TvalsaCinoa, Tu ramdenad moqmedebs sapirispiro, ‘sisrulis’ 

mimarTuleba. Tumca, esec moqmedebs da amas mowmobs 1950-ian wlebSi 

modelTa TeoriaSi miRebuli kargad cnobili Sedegi:

lindonis Teorema. pirveli rigis formula φ(X) aris semantikurad 

monotonuri X-is mimarT maSin da mxolod maSin, Tu φ(X) aris iseTi 

formulis ekvivalenturi, romelSic X-is pozicia aris dadebiTi.

lindonis Teorema ar moqmedebs pirveli rigis logikis gavrcobiT 

miRebul nebismier logikaSi, magram zemoxsenebuli sisworis Tviseba 

sakmaod zogadia: dadebiTi pozicia gulisxmobs monotonurobas bevr 

maRali rigis logikaSi – da rogorc vnaxavT, bunebriv enaSic. amdenad, 

Tanamedrove logika uzrunvelyofs swor formebs zemoxsenebuli dakvne

bis mTeli klasisTvis4 da amyarebs maT mniSvnelovani metaTeoremebiT, rac 

am movlenis ufro farTomasStabiani kvlevis saSualebas iZleva.

2. distribucia tradiciul logikaSi

morganis zemoT moyvanilma msjelobam SeiZleba SecdomaSi SegiyvanoT, 

istoriuli TvalsazrisiT ki is saerTodac mcdaria. cxenis kudis 

magaliTSi moyvanili daskvnis procedura sworia tradiciuli logikis 

farglebSi, romelic gacilebiT ufro maxvilgonivruli iyo, vidre amas 

3	 amjeradac pirdapir gamomdinareobs Sesabamisoba ‘uaryofiT’ poziciasa da daRmaval 
monotonurobas Soris.

4	 pirdapiri dualuri meTodiT is aseve aanalizebs maT ‘daRmaval monotonur’ 
analogebsac.
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araerTi Tanamedrove kritikosi warmoidgenda. isini tradiciul logikas 

im xarvezebs sayvedurobdnen, romelic mas saerTod ar hqonia – rad 

Rirs Tundac giCis 1972 wlis mamxilebeli tirada, romelSic mas demonur 

politikur Sedegebs miawerda da ‘bneleTis samefodac’ moixseniebda. 

marTlac, monotonurobaze damyarebuli daskvna uSualod ukavSirdeba 

aristoteles silogistikas, tradiciuli logikis mTavar iaraRs. amJamad 

am ukansknels xSirad miiCneven erTkvantoriani daskvnis (sqematurad: Q AB 

erTadgiliani A, B predikatebiT)  trivialur Teoriad, ukeTes SemTxvevaSi, 

‘monaduri pirveli rigis logikis fragmentad’. magram formalur sistemebze 

es Tanamedrove Sexeduleba swored ar asaxavs silogistikis realur arss 

– rogorc erTnabijiani analizis meTods, romelic gamoiyeneba nebismieri 

tipis gamonaTqvamis mimarT kvantifikaciis erT Sreze. kerZod, A, B SeiZleba 

iyos iseTi predikatebi, romlebsac aqvT ufro Rrma struqtura da nebismieri 

gamomxatvelobiTi sirTule (pirveli rigis, maRali rigis da a.S): isini ar 

arian SezRuduli romelime erTi gansazRvruli formaluri eniT. am sakiTxs 

albaT gansakuTrebuli yuradReba unda mieqces. daskvnis proceduraze 

Tanamedrove Sexeduleba, romelic gulisxmobs analizis mimarTulebas 

qvemodan–zeviT, ramdenadac exeba atomebisgan eqspliciturad Sedgenil 

formulebs, Zalze daSorebulia logikis istorias da im meTods, romelsac 

Cven arsebiTad viyenebT msjelobisas. Cveni msjeloba mimarTulia zevidan–

qveviT, gavSliT zogierT zedapiruli donis kvantifikaciis sqemebs (rac 

naklebi raodenobis aseT sqemas miviRebT Sedegad, miT ukeTesi) da Semdeg 

maTze daydnobiT gamogvaqvs daskvna.5

msgavsi mosazrebebi adrec gamouTqvamT da aq arcaa saWiro am sakiTxis 

sruli istoriis motana. zogierTi adreuli wyarosTvis SegiZliaT ixiloT 

Curry 1936, Prior 1967, avtomatizirebul swavlebasTan dakavSirebuli 

originaluri mosazrebebisTvis – Supper 1982, sakiTxis ufro zogadi 

istoriisTvis – Sanchez Valencia 2004. es qveTavi mxolod mokle mimoxilvaa, 

romelic Seicavs Cems pirad mosazrebebs tradiciul da Tanamedrove 

logikas Soris arsebul sazRvarze.

5	 sxvaTa Soris, zemodan–qveviT mimarTuli meTodi, romelic formalur sistemebs 
ganixilavs ufro analizis, vidre (atomuri komponentebisgan) sinTezis iaraRad, 
SesaZloa ufro efeqtiani iyos logikis swavlebisTvisac. 
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mogvianebiT, silogisturi sabazo sistemis garda, Sua saukuneebis 

mecnierebma SeimuSaves e.w. distribuciis doqtrina φ(P)-is im konteqstebis 

zogadi aRwerisTvis, sadac gamonaTqvami Seexeba ‘yvela P-s’ (‘Dictum de Omni’), 
an ‘arcerT P-s’ (‘Dictum de Nullo’). am SemTxvevaSic, es konteqstebi SeiZleba 

nebismieri sirTulis yofiliyo, sadac gamonaTqvam φ-is SemadgenlobaSi 

iqneboda ganmeorebiTi kvantorebi, mag. `viRacas uyvars yvela adamiani~ an 

ufro maRali rigis konstruqciebic ki. Cemi azriT, sazRvari Tanamedrove 

‘pirveli rigis’ da ‘maRali rigis’ logikebs Soris ZiriTadad maTematikuri 

‘sistemebis sakiTxia’, romelsac mkafiod ar Seesabameba raime ‘naxtomi’ 

bunebriv gansjaSi. imis ufro detaluri ganmartebisTvis, Tu rogor 

Seesabameboda `Dictum de Omni et Nullo”-d wodebuli distribuciis principi 

ori tipis dasaSveb daskvnas – daRmavlad monotonurs (sadac ufro Zlieri 

predikati anacvlebs ufro susts) da aRmavlad monotonurs (sadac susti 

predikatiT xdeba ufro Zlieris Canacvleba), ix. Van Eijck 1982, van Benthem 
1986, Sanchez Valencia 1991 da Hodges 1998. tradiciuli logika am movlenebs 

ikvlevda sxvadasxva tipis gamonaTqvamTa magaliTze unarul da binarul 

predikacias Soris yovelgvari sazRvris – predikatTa logikis prizmiT 

danaxuli istoriis kidev erTi iluzoruli faqtis – gareSe.

unda iTqvas, rom es sulac ar niSnavs, rom yvelaferi naTeli iyo. 

piriqiT, tradiciuli logikis winaSe arsebobda mTavari sirTule: 

marTalia, man SeZlo im rTuli enobrivi konstruqciebis, saidanac daskvna 

unda gakeTebuliyo, sistemuri aRwera da maxvilgonivruli gaazreba, 

magram kvlavac miuRweveli iyo kvantorebis gameorebis movlenis zogadi 

analizi. swored amaze miuTiTebs Dummett 1973, sadac aRniSnulia, rom 

freges kompociziurma midgomam, romelic gulisxmobs mxolod calkeuli 

kvantorebis axsnas da danarCen gasakeTebels kompoziciurobis princips 

miandobs, `gadaWra is problema, romelic aTaswleulis manZilze CixSi 

aqcevda tradiciul logikosebs: ubralod misi ignorirebis gziT.” 

marTalia, amaSi aris simarTlis marcvali, magram usamarTlobac 

sakmaodaa. marTlac, rogorc aRniSnulia sanCesis vrcel istoriul 

gamokvlevaSi (Sanchez 2004), ufro samarTliani iqneboda Tu vityodiT, rom 

de morgani warmoadgens logikis istoriaSi qveda zRvars monotonurobis 

principis mniSvnelobis gaazrebis TvalsazrisiT. mis Semdeg saqme 
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ukeTesobisken wavida, magram rogorc avtori ironiulad SeniSnavs, 

droSi ukumimarTulebiT Tu vimoZravebdiT, laibnicamde da Semdeg Sua 

saukuneebamde, am SemTxvevaSic mdgomareoba sul ufro gaumjobesdeboda...

albaT aRarc unda gvikvirdes, rom tradiciul logikoss usamarTlobis 

gancda gauCndeboda, roca scenaze Tanamedrove logika gamoCnda, 

ramdenadac am ukanasknelma brZola tradiciuli logikis karikaturasTan 

daiwyo. marTlac, me-20 saukunis bolomde grZeldeboda mcdelobebi 

ganeviTarebinaT silogistika monotonurobis principze dafuZnebul 

srulyofil aRricxvamde, rasac mowmobs Sommers 1982 (romelic 1960-iani 

wlebis versiebs miubrunda) da Englebretsen 1981. am avtorTa azriT, aseTi 

midgomiT unda Seqmniliyo pirveli rigis logikis sicocxlisunariani 

alternativa, romelic  SeZlebda adamianis realuri gansjis sakvanZo 

struqturebis gamovlenas ufro adekvaturi formiT. magram isini 

sruliadac ar gvTavazoben droSi ukusvlas. magaliTad, somersis wigni 

teqnikis TvalsazrisiT  srulad Seesabameba Tanamedrove standarts, rasac 

mowmobs sintaqsuri formebis sistemuri aRwera, dadebiTi da uaryofiTi 

sintaqsuri konteqstebis ariTmetikuli aRricxva da aseve gamoyvanis 

sqemebi, romlebSic ganzogadebulia konversiis da kontrapoziciis 

msgavsi gamoyvanis tradiciuli meTodebi. amas logikaSi kontrrevolucia 

ar gamouwvevia, magram garkveulwilad aisaxa sxva sferoebze, magaliTad, 

lingvistikaze, kompiuterul mecnierebasa da, ukanasknel xanebSi, 

kognitiur mecnierebaze. axla am sakiTxs ganvixilavT.

3. monotonurobis principi bunebriv enaSi da kvantifikaciis 

ganzogadebuli Teoria

1970 da 1980-ian wlebSi, roca lingvistebma da logikosebma, montegius 

fuZemdebluri naSromis (Montague 1974)6 kvaldakval, erToblivad daiwyes 

bunebrivi enis kvleva (arsebobs ramdenime cnobili erToblivi statia, 

maT Soris, Barwise & Cooper 1981), gansjis analizis sferoSi araerTi msgavsi 

problema gamoikveTa. uceb aRmoCnda, rom swori logikuri formebis 

gamovlenisTvis bunebrivi ena araTu ‘xelisSemSleli’ faqtoria, aramed 

6	 am sferoSi dReisTvis arsebuli mdgomareobis Sesaxeb ix. sxvadasxva Tavebi wignidan van 
Benthem & ter Meulen, eds., 1997.
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oqros sabadoa saintereso da saocrad sicocxlisunariani mignebebisTvis. 

bolos da bolos, aravin, TviT wminda maTematikosebic ki seriozulad 

arasdros ganixilavdnen predikatul logikas gansjis iaraRad (ix. qvemoT). 

kerZod, montegium ganaxorciela kvantoruli Q gamonaTqvamebis  analizi 

kategoriaTa/tipebis Teoriis farglebSi, romlis Tanaxmadac enobrivi 

saxeladi A frazisgan viRebT saxelad fraza QA-s, romelic aRniSnavda 

TvisebaTa Tvisebas (B).  SevecadoT ramdenadme mainc ganvmartoT es Znelad 

gasagebi formulireba: semantikurad kvantorebi ganixileba rogorc 

predikatebs Soris binaruli mimarTebebis aRmniSvnelebi. sqematurad:

Q AB	 A
		
                                                                                                        B

magaliTad, am venis diagramis msgavs formatSi, `yvela A aris B~ 

gulisxmobs, rom A–B are carielia, `zogierTi A aris B~ niSnavs, rom 

TanakveTa A∩B Seicavs erT obieqts mainc, xolo ufro rTuli gamonaTqvami 

`umetesi A aris B~ niSnavs, rom obieqtebis raodenoba A∩B-Si aRemateba 

maT raodenobas A–B-Si. amis garda, gramatikuli gamarTulobis (an 

gaumarTaobis) SefasebasTan erTad, daskvnebis marTlzomierebis da 

aramarTlzomierebis gansazRvrac axla ukve mniSvnelovnad miiCneva 

bunebrivi enis frazebis gagebisTvis da lingvistebic ki aRiareben, rom 

semantikuri Teoriebi unda asaxavdnen am aspeqts. 

ganzogadebuli kvantifikatorebi da monotonuroba. montegius 

gramatikis Semdgom kvantifikaciis ganzogadebulma Teoriam analizs meti 

semantikuri siRrme SesZina: es iyo kvleviTi programa, romelic swavlobda 

bunebrivi enebis kvantifikaciis mravalferovan repertuars (Sdr. Keenan & 
Westerståhl 1997) da cdilobda maTi gamomxatvelobiTi Zalis Sesaxeb zogadi 

kanonebis formulirebas. am procesSi monotonurobis princips kvlavac 

sakvanZo roli ergo. magaliTad, niSandoblivia bil ledusos dakvirveba, 

romlis Tanaxmadac e.w. ‘uaryofiTi polarobis sityvebi’, rogorebicaa “at 
all” an“ever” mianiSneben `uaryofiT konteqstebze~ enobriv gamonaTqvamebSi, 
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sadac dasaSvebia daRmaval-monotonuri gamomdinareoba predikatebidan 

qve-predikatebis mimarTulebiT:

“If you ever feel an ache, I will cure it” gulisxmobs

“If you ever feel a headache, I will cure it”.
rogorc wesi, uaryofiTi polarobis sityvebi ar gvxvdeba aRmavali 

gamomdinareobis mqone pozitiur konteqstebSi. 

zogadi faqtebi ZiriTadi kvantifikatorebis Sesaxeb aseTia: isini 

SeiZleba iyos aRmavali an daRmavali Tavisi orive argumentis mimarT. 

magaliTad, kvantifikatori “All” aris daRmavlad monotonuri Tavisi 

marcxena argumentis mimarT da aRmavlad monotonuri marjvena argumentis 

mimarT. sqematurad: 

↓MON		  Tu Q AB da A’⊆A, maSin Q A’B
MON↑		  Tu Q AB da B⊆B’, maSin Q AB’
advilia magaliTebis moZebna danarCen sam SesaZlo kombinaciaze: 

magaliTad, “Some” iqneba ↑MON↑. amis sapirispirod, kvantifikatori “Most” 

aris mxolod MON↑ da marcxena argumentis mimarT is arc ‘daRmavalia’ da 

arc ‘aRmavali’. kvantifikatorebs, romlebic monotonuria (↑ an ↓) orive 

argumentis mimarT, ‘ormagad monotonurs’ uwodeben. 

konservatiuloba. magram monotonuroba araa bunebrivi enis kvanti

fikatorTa (da zogadad, saxeladi frazebis mawarmoebeli gansazRvrebiTi 

gamonaTqvamebis, mag. “Mary’s”) erTaderTi sakvanZo Tviseba. arsebobs kidev 

erTi wesi, romelic gviCvenebs, Tu pirveli argumenti rogor ganapirobebs  

konteqsts meorisTvis:

konservatiuloba	 Q AB maSin da mxolod maSin, Tu Q A(B∩A)
rogorc Cans, konservatiuloba yvela bunebriv enas axasiaTebs. es 

SeiZleba ganvixiloT rogorc pirveli predikatis A-s mier predikat 

B-sTvis gansazRvris aris an rolis erTgvari SezRudva. ufro zogadad, 

winadadebaSi arsebiTi saxelebi iZlevian mTlian diskursSi obieqtebis 

relevantur gansazRvris areebs, kvantifikatorebi ki mTlian predikacias 

garkveul Tanmimdevrulobas aniWeben.

zogadad, zemoxsenebuli semantikuri Tvisebebi gviCveneben, Tu 

ratom arian konkretuli (logikuri) cnebebi esoden niSandoblivi. 

kvantifikaciis ganzogadebulma Teoriam gansazRvra, Tu ra tipis 
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gamonaTqvamebi akmayofileben am kriteriumebs da gaacnobiera bunebrivi 

enis gamomxatvelobiTi Zala. amaze aSkarad metyvelebs qvemoT moyvanili 

Sedegebi van Benthem 1986-idan, romelic gviCvenebs, rom tradiciuli 

kvantifikatorebi SeiZleba ganxilul iqnes rogorc konservatiuli, 

mdidari mniSvnelobis enobrivi gamonaTqvamebi – oRond unda davamatoT 

kidev erTi teqnikuri piroba, romlis Tanaxmadac kvantifikacias 

axasiaTebs maqsimaluri ganmasxvavebeli qmedeba:

ganmasxvavebloba Tu A≠∅, maSinQ AB romelime B-sTvis da ¬Q AC romelime 

C-sTvis.

Teorema  opoziaTa kvadratSi mxolod am kvantifikatorebs – “All”, “Some”, 
“No”, “Not All” – axasiaTebT konservatiuloba, ormagi monoto

nuroba da ganmasxvavebloba.

magram bunebrivi enis kvantifikatorebis klasifikacia sxvagvaradac 

SeiZleba, magaliTad, konkretuli kvantifikatorebisTvis damaxasiaTebeli 

deduqciuri sqemebis safuZvelze. tipiuri magaliTia ‘konversiis’ wesi, 

romelic ukve arsebobda tradiciul logikaSi:

simetria	 Q AB maSin da mxolod maSin, Tu Q BA.
am pirobas, rogoc wesi, akmayofileben iseTi gamonaTqvamebi, 

rogorebicaa “Some”, “At least n”, “No”, “All but at most n”.
amiT davasrulebT am mokle mimoxilvas. gacilebiT ufro detaluri 

informaciisTvis kvantifikaciis ganzogadebuli Teoriis da masTan 

dakavSirebuli proeqtebis Sesaxeb SegiZliaT ixiloT ufro adreuli 

wyaroebi van Benthem 1986, Keenan & Westerståhl 1997 an monografia Peters & 
Westerståhl 2006.

4. 1980-iani wlebis ‘bunebrivi logikis’ programa

1980-ian wlebSi gaCnda mosazreba, rom zemoxsenebul faqtebs ufro 

siRrmiseuli mniSvneloba hqondaT. bunebrivi ena aris ara mxolod 

saSualeba raimes saTqmelad an Sesatyobineblad, aramed mas aqvs Tavisi 

‘bunebrivi logika’, kerZod, martivi modulebis sistema, romelic asaxavs 

gansjis universalur formebs da romelsac SeuZlia imoqmedos uSualod 

bunebrivi enis zedapirul struqturaze Cveuli logikuri formulebis 

gareSe. es idea ufro detalurad damuSavda gamokvelevebSi van Benthem 
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1986, 1987, romlis ZiriTad debulebebs qvemoT warmogidgenT.7 ZiriTadi 

Semadgenlebi warmodgenilia sami moduliT:

(a)	 monotonurobaze dafuZnebuli gansja anu predikatis Canacvleba,

(b)	 konservatiuloba anu predikatis SezRudva da aseve

(c)	 algebruli kanonebi konkretuli leqsikuri erTeulebis 

deduqciuri TvisebebisTvis.

ra Tqma unda, bunebriv enaSi arsebobs sxva mravali bunebrivi 

qvesistemebi, maT Soris, gansja koleqtiuri predikaciis Sesaxeb, 

windebulebi, anafora, gramatikuli dro da zogadad, droiTi rakursi. 

mTavari problema isaa, rom gairkves, Tu ramdenad SesaZlebelia xsenebuli 

gamomdinareobebis miReba uSualod bunebrivi enis zedapirul doneze, 

rasac qvemoT ufro detalurad ganvixilavT. kidev erTi sirTule isaa, 

Tu rogor moqmedeben es qvesistemebi erToblivad da harmoniulad 

erTi adamianis gonebaSi da qvemoT Cven am (ramdenadme ugulebelyofil) 

sakiTxsac mivubrundebiT.

yuradReba miaqcieT, Tu aseTi midgoma pirveli rigis logikis sintaqsisgan 

raoden gansxvavebulad ayalibebs gansjis sistemas da kveTs tradiciuli 

da Tanamedrove logikis gamyof xazs. is ufro sustia im TvalsazrisiT, rom 

marTebul kvantifikaciur gamomdinareobebs mxolod nawilobriv aRwers, 

magram ufro mdidaria im azriT, rom, rogorc zemoTac aRvniSneT, araa 

mibmuli romelime konkretul logikur sistemaze (is qmediTia rogorc 

meore rigis, ise pirveli rigis logikisTvisac). magram aq wamoiWreba kidev 

erTi saintereso sakiTxi: sad aris aucilebeli pirveli rigis logikis 

gamoyeneba mTeli Tavisi siWarbiT. qvemoT SemogTavazebT or SesaZlo 

pasuxs.

5. kompoziciuri struqtura, sintaqsuri analizi da ufasod 

miRebuli gamoyvanis procedura

imisTvis, rom bunebrivma logikam imuSaos, sakmarisi ar aris zemo

xsenebuli erT-kvantifikatoriani gamomdinareobebis demonstrireba. 

7	 mogvianebiT, wignSi Sanchez Valencia 1991, mikvleulia am ideis saintereso pirveli 
miniSneba pirsis naSromSi.
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aseve saWiroa imis aRwerac, Tu rogor moqmedeben es gamomdinareobebi 

nebismieri sirTulis winadadebebSi. zogadad es SeiZleba gakeTdes 

kvantifikaciis ganzogadebuli Teoriisa da kategoriuli gramatikis 

ideebis SerwymiT. aseTi aRricxvis adreuli wyaroa van Benthem 1986, magram 

aq Cven ZiriTadad mivyvebiT van Benthem 1991-Si mocemul gzas. 

konservatiulobis gavrcoba. pirveli magaliTi exeba konserva

tiulobis farTo gavlenas. ganvixiloT ganmeorebiTi kvantifikaciis 

winadadeba `yvela kacs uyvars qali~:

Q1A R Q2B

aSkaraa, rom orive predikats, A-sac da B-sac unda axasiaTebdes 

SemzRudveli moqmedeba. rogor akeTeben amas? Zneli ar aris imis danaxva, 

da es SeiZleba gamoiTvalos araerTi sintaqsuri analizis farglebSi, rom 

faqtiurad Cven gvaqvs

Q1A R Q2B maSin da mxolod maSin, Tu Q1A R∩(AxB) Q2B

erTi sityviT, pirveli predikati zRudavs binaruli mimarTebis R-is 

pirvel arguments, xolo meore predikati zRudavs meore arguments. 

am da sxva magaliTebis safuZvelze konservatiulobis ganmapirobebel 

semantikur da gamomdinareobiT meqanizms SeiZleba ewodos predikatuli 

SezRudva – bunebrivi logikis pirveli mniSvnelovani aspeqti, romelic, 

rogorc Cans, yvela bunebriv enas axasiaTebs:

arsebiTi saxelebi zRudaven maTTan dakavSirebul predikatul 

rolebs. 

monotonuroba rTul winadadebebSi. analogiurad, rTul winada

debebSi monotonuri gamomdinareobis srulyofili gamokvlevisTvis 

gvWirdeba iseTi gramatikuli Teoria, romelic uzrunvelyofda ierar

qiuli sintaqsuri struqturis analizs. mxolod sityvaTa rigi arafris 

momcemia. magaliTad, Cven ver vityviT, sityva “women” winadadebaSi

“Johan admires some men and women”
daRmaval-monotonuria Tu ara, sanam ar ganvsazRvravT “some”-

is moqmedebis ares. orazrovnebis gasarkvevad da monotonurobis 

sistematuri aRricxvis misaRwevad SegviZlia gamoviyenoT logikasTan 

Tavsebadi gramatikuli formalizmi, kerZod, kategoriuli gramatika. 
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dasawyisisTvis, ganvixiloT winadadeba

“No mortal man can slay every dragon.”
Cven visurvebdiT, gamogveTvala am winadadebis yvela predikatis niSani, 

magram maT ar gaaCniaT ‘nominaluri Rirebuleba’. magaliTad, uaryofiTi 

niSani unda mieweros Tu ara “dragon”-s, damokidebulia winadadebis sxva 

erTeulebis moqmedebis areze. mkiTxvels SeuZlia Tavad darwmundes, rom 

“every dragon”-is viwro interpretaciis SemTxvevaSi8 intuiciurad es fraza 

aseT formas miiRebs:

                                      –	     +

“No mortal man slay every dragon.”

magaliTad, aqedan gamomdinareobs, rom arc erT mokvdav holandiels 

ar SeuZlia yvela drakonis mokvla an arc erT mokvdavs ar SeuZlia yvela 

cxovelis mokvla. “every dragon”-is farTo interpretaciis SemTxvevaSic 

(aseTi interpretacia ufro xelovnuria, magram bevrisTvis mainc 

misaRebia9) ki es erTeulebi aseT niSnebs miiRebdnen:

                                       –	     –

“No mortal man slay every dragon.”

SegviZlia ufro ganvazogadoT. SeiZleba ucnaurad mogeCvenoT, magram 

predikatebis garda sxva erTeulebsac SeiZleba mieweroT niSnebi, roca 

winadadebis konstruqcias sakmarisad zogadi TvalsazrisiT ganvixilavT. 

magaliTad, winadadebidan “No mortal man can slay every dragon” aSkarad 

gamomdinareobs “No or very few mortal men can slay every dragon”.aq msazRvreli 

“No or very few” intuiciurad ufro sustia, vidre “No”; iseve, rogorc 

predikati “animal” ufro sustia, vidre “dragon”. amdenad, predikatebis 

msgavsad msazRvrelebsac SeiZleba monotonurad Caenacvlon saTanado 

erTeulebi maTive enobrivi kategoriidan. es movlena sruliad zogadia da 

nebismier kategoriaSi erTeulTa gaerTianebis cneba zustad ganisazRvra 

1980-iani wlebis monotonurobis aRricxvis TeoriebSi, romlebsac 

SeeZloT gamklavebodnen yvela tipis gamonaTqvamebSi gamomdinareobebis 

8	 pirveli rigis logikis formuliT: ¬∃x (mokvdavi(x)&∀y (drakoni(y) → SeuZlia 
mokvla(x, y))).

9	 formuliT: ∀y (drakoni(y) → ¬∃x (mokvdavi(x)&SeuZlia mokvla(x, y))).
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problemas. ra Tqma unda, es yvelaferi unda eTanxmebodes garkveul 

intuicias. Cven vTavazobT mkiTxvels Tavad Seamowmos, rom “every dragon”-

is viwro interpretaciis SemTxvevaSi niSnebi ase danawildeba:

                 +   –        –    –          _	  +

“No mortal man slay every dragon.”

monotonurobis kategoriuli aRricxva. zogadad, Cven gvWirdeba iseTi 

lingvisturi meqanizmi, romelic dadebiT/uaryofiT niSnebs miawerda 

nebismier kategorias da amave dros SeZlebda mocemuli gamonaTqvamebis 

sintaqsur analizs. rogorc aRmoCnda, amis gakeTeba warmatebiT SeiZleba 

kategoriuli gramatikis sxvadasxva versiebis farglebSi: aidukeviCis 

funqciaTa aplikaciis kategoriul gramatikaSi an ufro rTul, lambekis 

versiaSi, romelic SeiZleba warmovidginoT rogorc funqciaTa aplikaciis 

martivi sistema gamdidrebuli SezRuduli (‘erTcvladiani’) lambda-

abstraqciis damatebiTi operaciiT. detalurad es sakiTxi ganxilulia 

naSromebSi van Benthem 1991 da Sanchez Valecia 1991. aq mxolod am proceduris 

ZiriTad wesebs SemogTavzebT:

es wesebi or tipad jgufdeba:

(a)	kompoziciis zogadi wesebi:

erTeulebi, romlebic gvxvdebian funqciuri aplikaciis A(B)
gamosaxulebis A nawilSi, inarCuneben TavianT polarobas,

erTeulebi, romelic gvxvdebian lambda abstraqciis λx•A 

gamosaxulebis A nawilSi, inarCuneben TavianT polarobas,

sadac funqciuri gamosaxulebis pirvel nawils SeuZlia gaaneitralos 

Tavisi argumentis monotonurobis niSani. magaliTad, “Most AB”-Si marcxena 

argumenti ‘gaurkvevelia’: is arc aRmavalia da arc daRmavali. magram 

igive “Most AB” monotonurobis informacias unarCunebs Tavis marjvena, B 

arguments da es miuTiTebs Cveni aRricxvisTvis saWiro informaciis meore 

sakvanZo wyaroze:

(b)	konkretuli informacia leqsikur erTeulTa Sesaxeb: 

mag.: “All”-is funqciuri tipi aris e– → (e+ → t).



69

logika

am ori tipis informaciis kombinireba Semdegnairad xdeba. jer erTi, 

zogadad, A(B) funqciurma aplikaciam SesaZloa gaauqmos polarobis niSani 

B argumentSi arsebuli erTeulebisTvis. magaliTad, “best (friend)”-Si ar 

narCundeba niSani “friend”-isTvis, radgan misgan ar gamomdinareobs arc “best 
girlfriend” da arc “best acquaintance”. zedsarTavi “best” didadaa damokidebuli 

konteqstze da es am SemTxvevaSi gadamwyvet rols TamaSobs.

magram zogjer monotonurobis niSani narCundeba – roca amis 

saSualebas iZlevva funqcia A. magaliTad, “blonde friend” gulisxmobs “blonde 
acquaintance”-s, radgan zedsarTav “blonde”-s aqvs martivi ‘TanamkveTi’ 

mniSvneloba, romelic qmnis bulis koniunqcias “blonde∩B”. ufro zogadad, 

Tu funqciis sawyisi komponentis – A-s tipi aris a → b, sadac argument 

a-s aqvs niSani, funqciur aplikaciaSi A(B) argumenti B imave polarobas 

miiRebs. es xsnis imas, Tu rogor cvlian polarobas uaryofiTi frazebi, 

rogor unarCuneben mas kavSirebi da a.S. es niSnebi (dadebiTi/uaryofiTi), 

rogorc wesi, ganisazRvrebian leqsikuri informaciis safuZvelze, magram 

unda aRiniSnos erTi garemoebac. isini SesaZloa ganisazRvron λxa•Mb 

lambda abstraqciiTac, romlis tipi aris a → b, sadac a iRebs dadebiT 

niSans. meti sicxadisTvis mkiTxvels SeuZlia semantikac Seamowmos. 

am proceduris ukanaskneli Semadgeneli aris gamoTvlis Semdegi 

TavisTavad cxadi wesi. erTeulTa niSnebis dadgena xdeba analizis xis 

uwyveti jaWvis safuZvelze:

(c)	 polarobebis kombinirebis ariTmetika:

+ + = +      – – = +      + – = –       – + = –

es aris mxolod erT-erTi meqanizmi imisTvis, rom bunebrivi logika 

zusti gavxadoT. magram misi sabaziso kategoriuli struqtura bevrjer 

iqna aRmoCenili mravali adamianis mier: is ubralod bunebrivia! 

amdenad, Cven vipoveT bunebrivi logikis kidev erTi sakvanZo aspeqti. 

monotonurobis polarobebis dadgena xdeba bunebrivi enis nebismier 

CvenTvis misaReb sintaqsur analizTan erTad, rac SesaZleblobas iZleva 

swrafad da advilad ganisazRvros Sesabamisi gamomdinareobebi. 



70

LOGIC

Temidan gadaxveva: bulis lambda aRricxva. teqnikuri mxariT 

dainteresebul mkiTxvels vTavazobT reziumes bulis tipizebul lambda 

aRricxvis terminebSi – es sistema safuZvlad udevs yovelivezemoTqmulis 

umetesobas(van Benthem 1991). gamonaTqvamebs axla ukavSirdeba ‘moniSnuli 

tipebi’ da Cven induqciurad ganvsazRvravT, Tu rogor unda gairkves 

gamonaTqvamSi qvegamonaTqvamis dadebiTi an uaryofiTi polaroba:

xa termis SemadgenlobaSi xaaris dadebiTi,

Ma→b (N) funqciur aplikaciaSi sawyisi Semadgeneli M aris dadebiTi,

Tu M-is tipi aris a+ → b, maSin Ma→b (N)-Si N aris dadebiTi,

Tu M-is tipi aris a – → b, maSin Ma→b (N)-Si N aris uaryofiTi,

λxa•Mb gamosaxulebaSi M aris dadebiTi da Sedegad miRebuli tipi 

iqneba a+ → b.

danarCeni asaxulia zemoxsenebul gamoTvliT wesSi (c) an aseve 

SegviZlia es Tviseba SevitanoT induqciur gansazRvrebaSi. naTelia, rom 

es gansazRvreba SeiZleba ganivrcos da moicvas ara mxolod funqciuri 

tipebi, aramed a•b namravluri tipebic, romelic obieqtTa wyvilebis 

Seqmnis saSualebas iZleva.

metaTeoria: lindonis Teoremebi. es logikuri midgoma Tavis sakuTar 

problemebs warmoSobs. erT-erTi maTgania zemoxsenebuli sintaqsuri 

moniSvnis proceduris ‘sisrule’. SesaZlebelia Tu ara am gziT yvela 

semantikurad monotonuri inferenciuli poziciis aRmoCena?

arsebobs Tu ara lindonis Teoremis iseTi varianti, romlis Tanaxmadac 

yvela semantikurad monotonuri obieqti imavdroulad dadebiTic 

iqneboda zemoxsenebuli kategoriuli gagebiT?

es ganavrcobda im Sedegs, romelic miRebulia pirveli rigis 

sistemisTvis. pasuxi dadebiTia lambekis erTcvladiani kategoriuli 

aRricxvisTvis (es model-Teoriuli Sedegi damtkicebulia van Benthem 
1991-Si) – magram sakiTxi kvlavac Riad rCeba zogadad bulis operatorian 

tipebis TeoriisTvis.
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bunebrivi enis lambda aRricxvas ar gaaCnia pirveli/maRali rigis 

gamyofi sazRvari. erTaderTi niSani, romelic mxolod pirveli rigis 

kvantifikatorebs axasiaTebT, monotonurobis niSnebis meti raodenoba, 

rac Seesabameba Cvens adre gakeTebul SeniSvnas maTi inferenciuli 

mravalferovnebis Taobaze.

bolos da bolos, siRrmiseuli Tu zedapiruli analizi? am qveTavis 

dasasruls minda aRvniSno, rom SeSfoTebis mizezic gvaqvs. roca 

yvelaferi ukve Tqmuli da gakeTebulia, irkveva, rom Cveni `bunebrivi 

logika~ Tanamedrove sistemaa, romelic moiTxovs winadadebis srul 

analizs – zustad iseve, rogorc sxvadasxva tipis logikuri sistemebi 

moiTxoven formulebis agebas atomuri donidan – qvemodan zeviT. xom 

ar aris es ‘sikvdilis kocnis’ tolfasi bunebrivi logikis proeqtisTvis, 

romelsac savaraudod zedapirul sintaqsze unda emoqmeda? zemoT 

moyvanili analizi SeiZleba tranformirebul iqnes da zemodan qveviT 

mimarTulebiTac imuSaos (van Eijck 2005). erTaderTi ram, risi codnac 

gvWirdeba Semadgenlis monotonurobis niSnis dasadgenad, aris 

winadadebis ierarqiuli struqtura am Semadgenlis zemoT, xolo sxva 

danarCeni ‘gverdiTi komponentebi’ SegviZlia gauanalizeblad davtovoT. 

aseT SemTxvevaSic ki unda vaRiaro, rom Tavs bolomde bednierad ar 

vgrZnob. monotonurobis kategoriuli aRricxva namdvilad ar aris 

mxolod zedapiruli struqturis analizi da Tanamedrove lingvisturi 

da logikuri sistemebis msgavsad is im minimumze mets aanalizebs, vidre es 

aucilebeli iqneboda bunebrivi gansjis kvlevisTvis. moxerxdeba Tu ara 

am ideis swrafi da efeqturi ganxorcieleba, Tu es mxolod qimeraa?

magram am problemebis miuxedavad, 1980 wlebis kvlevebis ZiriTadi 

miRwevebi mainc sayuradReboa. Cveni bunebrivi gamomdinareobebi efuZnebian 

predikatul SezRudvas da monotonurobas da ar saWiroeben sagangebo 

logikur aparats: isini sargebloben sintaqsuri analizis SedegebiT, 

magram aseTi analizi nebismier SemTxvevaSi iqneboda Casatarebeli.
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6. bunebrivi logikis winaSe arsebuli aRweriTi sirTuleebi

sxva mravali kiTxvac arsebobs Cveni ‘bunebrivi logikis’ moqmedebis 

diapazonTan dakavSirebiT.

poliaduri kvantifikatorebi. bunebriv enaSi gacilebiT meti 

kvantifikaciis sqema gvxvdeba, vidre amas zemoT ganxiluli erTjeradi 

da ganmeorebiTi kvantifikacia gulisxmobda. 1980 wlebSi gamovlinda 

sxva kombinaciebi, romlebic ar daiyvaneboda martiv ganmeorebadobaze, 

mag.: kumulaciuri formebi “Ten firms own 100 executive jets” an ganStoebiTi 

sqemebi“Most boys and most girls knew each other”. mocemuli frazebi moiTxovs 

monotonurobis polarobis aRniSvnis axal formebs, rac damokidebulia 

imaze, Tu rogor xdeba maTi mniSvnelobis gaazreba. amis garda, 

kvantifikacia aseve gulisxmobs koleqtiur predikacias (“The boys lifted 
the piano”)an araTvlad kvantifikacias (“the teachers drank most of the wine”), 
romlis inferenciuli mxare zogadad naTeli ar aris – arc lingvisturi 

semantikisTvis da arc Tanamedrove logikisTvis.

sxva swrafi qvesistemebi. SesaZloa ufro saintereso iyos sakiTxi 

imis Sesaxeb, arseboben Tu ara bunebriv enaSi sxva swrafi zedapiruli 

inferenciis sistemebi. Cven ukve vaxseneT konservatiuloba rogorc 

winadadebebSi predikatebis zogadi rolis SemzRudavi meqanizmi. SemiZlia 

moviyvano ramdenime sxva magaliTic, rogoricaa X-is ‘individualuri 

poziciebi’ iseT gamonaTqvamebSi, romlebic iZleva diziunqciaze 

nebismieri distribuciis saSualebas – φ(X1∨ X2) ↔ φ(X1) ∨ (X2).
10

10	 kidev erTi magaliTi iyo ganxiluli Stanford RTE 2007 wlis seminarze: predikatebis 
araTanamkveToba. romeli gamonaTqvamebi unarCuneben am Tvisebas? monotonuroba 
Seexeba aseTi formis gamomdinareobas: ‘P ≤ Q gulisxmobs φ(P)≤ φ(Q)’. magram Tu Cven gvaqvs 
ara inkluziuri wanamZRvari, aramed eqskluziuri wanamZRvari (SevniSnavT, rom P∩Q = ∅ 
maSin da mxolod maSin, Tu P ⊆¬Q),Sesabamis konteqstSi miviRebT: ‘P ≤ ¬Q gulisxmobs 
φ(P)≤¬ φ(Q)’. pirveli rigis logikaSi es niSnavs monotonurobis msgavs gamomdinareobis 
arsebobas formulasa da mis duals Soris, romelic miiReba operatorSi uaryofis 
prefiqsis CarTviT: ‘P ≤ ¬Q gulisxmobs φ(P)≤ φdual(Q)’. vfiqrob, SeiZleba moiZebnos 
pirveli rigis sintaqsi, romelic amas uzrunvelyofda. ufro zogadad, pirveli rigis 
logikaSi  model-Teoriuli prezervaciis mravali Sedegi SesaZlebelia ise iqnes 
reinterpretirebuli, rom miviRoT specifikur amocanaze orientirebuli sintaqsi 
konkretuli gamomdinareobebisTvis.
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urTierTqmedebebi. es rac Seexeboda calkeul inferenciul sistemebs. ra 

Tqma unda, kidev erTi sakiTxia, Tu rogor urTierTqmedeben isini bunebrivi 

enis sxva ZiriTad maxasiaTeblebTan. magaliTad, nacvalsaxelurma 

anaforam SesaZloa damangreveli zegavlena iqonios monotonurobis 

gamomdinareobebze, rogorc amas mowmobs Semdegi magaliTi (van Benthem 
1986; es dakvirveba sinamdvileSi saTaves iRebs Geach 1974-idan da kidev 

ufro adreuli naSromebidan):

“Everyone with a child owns garden.
Every owner of a garden waters it. amdenad:

Every who has a child sprinkles it?”

am SemTxvevaSi nacvalsaxeli “it”daukavSirda araswor antecedents. 

kvlavac SevniSnavT, rom informacia mTliani winadadebis struqturis 

Sesaxeb Zalze mniSvnelovania aseTi daskvnebis Tavidan asacileblad.

gamomdinareoba moqmedebis aris gansazRvris gareSe? dabolos, 

zedapirul doneze ganxorcielebul gansjas ukavSirdeba kidev erTi ufro 

mwvave problema. Tu gvsurs daskvnis gamotana enobrivi jaWvis zedapirTan 

maqsimalurad miaxloebul doneze, kargi iqneboda, Tu ar mogviwevda yvela 

kvantifikatoris moqmedebis aris orazrovnebis gadawyveta – da rac 

SeiZleba meti dagveskvna orazrovani gamonaTqvamebis safuZvelze.11 xSirad 

sworad ase viyenebT bunebriv enas. kerZod, zemoxsenebul drakonis or 

magaliTSi, sadac moniSnuli iyo monotonurobis polarobebi, nebismieri 

interpretaciisas jaWvSi 7-dan 5 erTeuli inarCunebda Tavis niSans. 

SeiZleba moiZebnos kidev ufro zedapirul doneze moqmedi bunebrivi 

logika iseTi daskvnebisTvis, romlebzec orazrovneba gavlenas ar axdens? 

aq unda vaxsenoT bolo xanebis kvlevebis mTeli rigi, romlebSic sintaqsi 

‘bolomde gansazRvruli’ ar aris: van Deemter 1996, van Eijck & Jaspars 1996, 
Fernando 1997 da Semdgomi Sromebi.

11	 aseTi midgoma axasiaTebs leqsikur-funqcionalur gramatikas; Sdr. van Benthem, Fenstad, 
Halvorsen & Langholm 1987.
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7. Temidan gadaxveva: tradiciuli logika da mcire inferenciuli 

enebi

ganvixiloT bunebrivi logikis kvlevis kidev erTi mimarTuleba. rogorc 

viciT Sua saukuneebis logikosebma daiwyes mravalkvantifikatoruli 

gamomdinareobebis klasifikacia. amdenad, maT kargad uwyodnen, rom 

“Some P R all Q” gulisxmobs “All Q are R-ed by some P”,

da rom sapirispiro mimarTulebis gamomdinareoba araswori iqneboda. 

Cveulebriv saubarSi kvantifikaciis ganmeorebadoba, rogorc Cans, 

SezRudulia (saukeTeso SemTxvevaSi is sam dones aRwevs, rogorc frazaSi 

“You can fool some people all of the time”). amdenad, damitis mimarT Cemi pativiscemis 

miuxedavad, mizanSewonili iqneboda, Tu aseTi kombinaciebisTvis mcire, 

konkretuli mizanze gaTvlil aRniSvnebs SemoviRebdiT da vecdebodiT 

maT aqsiomatizacias. Moss 2005 aris am mimarTulebiT mecnieruli kvlevis 

ganaxlebis pirveli mcdeloba, romlis Sedegad Camoyalibda araerTi 

saintereso da marTebuli principi.12

am kvlevebis garda, romelSic mTavari yuradReba mcire enebis 

deduqciur sisrules eqceoda, Pratt 2006-Si ganxorcielebulia gamoTvliTi 

sirTulis analizi bunebrivi enis ramdenime mcire gadawyvetad 

frangmentze. am SemTxvevaSi Sedegi ufro arasaxarbieloa, ramdenadac 

analizi metismetad SeiZleba garTuldes, magram ajobebs, Tu davelodebiT 

da praqtikaSi vnaxavT mis moqmedebas.

8. enidan gamoTvlamde

bunebrivi logikis ganviTareba aseve gadaikveTa kompiuterul 

mecnierebasTan. 

informaciis efeqturi damuSaveba. jer erTi, araerTxel SeuniSnavT, rom 

mimarTebiT monacemTa bazaze dafuZnebuli martivi gansja predikatTa 

logikis mxolod mcire nawils iyenebs da rom saWiroa monotonurobis 

12	 isic unda vaRiaroT, rom am meTodiT jerjerobiT ver xerxdeba “Most”-is msgavsi maRali 
rigis kvantifikatorebis analizi. 
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analizis Catareba misi danarCeni nawilisTvisac. Sesabamisad, Purdy 1991 

da Semdgom gamoqveynebuli naSromebi moicavs zemoT ganxiluli masalis 

umetesobas. aseve, Tanamedrove kvlevebi bunebrivi enis damuSavebis 

sferoSi da konkretulad, ‘teqstis siRrmiseuli analizi’, rogorc 

Cans, msgavs miznebs isaxavs da miRwevebic analogiuri aqvs. van Eijck 2005-

Si damuSavebulia kvlevis lingvisturi etapis Sedegebi programirebis 

sxvadasxva teqnikis gamoyenebiT monotonurobis aRricxvisa da gamom

dinareobebis masTan dakavSirebuli formebis optimizaciisTvis. arsebuli 

monacemebis farTo empiriuli kvleva ix. Manning & MacCartney 2007-Si. Nairn, 
Condoravdi & Karttunen 2006 gvTavazobs ierarqiuli niSnebis polarobis 

aRricxvas bunebrivi leqsikuri gamomdinareobebis ‘faqtiuri’ zmnebiT 

gavrcobis mizniT. ramdenad aris es yovelive ufro martivi, vidre misi 

pirveli rigis analogebi, unda gairkves detaluri gamoTvliTi sirTulis 

analizis Sedegad da rogorc adrec iTqva, nafici msajulebi am sakiTxze 

jer kidev bWoben. 

Temidan gadaxveva: uZravi wertilis logika. gamoTvliT konteqsts 

bunebrivi konstruqciebi pirveli rigis logikis farglebs gareT gaaqvs, 

aseTia, magaliTad, tranzitiuli Caketva (kleinisiteracia) da rekursiuli 

gansazRvrebebi, romlebis uZravi wertilis operatorebs Seicaven. magram 

monotonuroba am SemTxvevaSic ar kargavs azrs da metic, is sakvanZo 

faqtoria. zogadad, azrs moklebulia axali P predikatis rekursiuli 

gansazRvreba Px ↔ φ(P)(x) – magram is azrs SeiZens, Tu φ(P) semantikurad 

monotonuri iqneba P-s mimarT (Ebbinghaus & Flum 1996). aris es teqnikuri 

damTxveva, Tu raRacis maniSnebeli – bunebrivi logikis TvalsazrisiT? 

iqneb es ukanaskneli Semwynarebelia wriuli gansazRvrebebis mimarT?

xelovnuri inteleqti da ‘defolturi’ logika: ‘aramonotonuri 

aRricxva’? magram arsebobs sxva, kompiuterul mecnierebasTan misi 

mimarTebis ufro nakleb standartuli aspeqtebi. kerZod, jon makartisa 

da misi skolis mier xelovnuri inteleqtis farglebSi gaanalizebul 

iqna ‘gansja saRi azris safuZvelze’. es moicavda ara mxolod monotonur 

gamomdinareobebs, aramed aramonotonursac, sadac predikatebis inkluzia 
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ar iyo sakmarisi daskvnis WeSmaritebis SesanarCuneblad. amas gadavyavarT 

defolturi logikis sferoSi, romelic moicavs rogorc klasikur myar 

daskvnebs, aseve arasaboloo, gasworebad gamomdinareobebs, romelic 

SeiZleba uaryofil iqnas axali informaciis miRebis kvaldakval. 

magaliTad, rogorc wesi, `Citebs SeuZliaT frena”, magram arsebobs 

iseTi gamonaklisi, rogoricaa pingvini, romelic ufro dabajbajebs... 

zemoxsenebuli monotonuri aRricxvis sistemuri gafarToeba, romelic 

aseve gaumklavdeboda predikatTa inkluziaze dafuZnebul defoltur 

implikaciebs, Zalze saintreso proeqti iqneboda! orientirad SeiZleba 

aRebul iqnas am sferoSi ukve arsebuli logikuri sistemebi, romlebic 

ukve axdenen materialuri da defolturi pirobiTi gamonaTqvamebis 

kombinirebas.

kombinireba, arqiteqtura da sirTule. dabolos, mivubrundebi sakuTriv 

bunebriv logikas da kerZod, imas, rasac me mTavar gadauWrel problemad 

vTvli da romelsac ar acnobierebdnen arc 1980-ian wlebSi da arc adre. 

sakmarisi ar aris gavaanalizoT bunebrivi gamomdinareoba rogorc swrafi 

qvesistemebis erToblioba! sinamdvileSi Cven ar varT izolirebuli 

procesorebis ubralo simravle. unda moxdes mTeli am informaciis 

kombinireba da SesaZlebeli unda iyos erTi modulis swrafi CarTva 

meoreSi. sakiTxavia, ra tipis ‘bunebrivi’ moazrovne sistemebi varT Cven?

aq mTeli es wamowyeba faruli gamowvevis winaSe dgeba. ukanaskneli 

aTwleulis logikur sistemebTan muSaobis gamocdileba gviCvenebs, rom 

`dayavi da ibatone~ analitikuri strategia yovelTvis ar amarTlebs. 

mTeli logikis sirTule ar udris komponentebis sirTuleebis maqsimums. 

is SeiZleba radikalurad gaizardos, radgan sirTulis damatebiTi 

wyaro kombinirebis wesia, e.i. komunikacia sxvadasxva inferenciul 

modulebs Soris. marTlac, cnobilia ramdenime bunebrivi magaliTi, 

roca gadawyvetadi logikebis erTi SexedviT uwyinari kombinaciebi 

mTlianobaSi qmnidnen gadauwyvetel inferenciul sistemebs. SevniSnavT, 

rom es yovelTvis ase araa da bevr SemTxvevaSi gamosavals ‘ganSrevebuli 

logikebi’(Gabbay 1996) iZleva. magram safrTxe mainc arsebobs.
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Cveni daskvna ki aseTia: sanam ar gveqneba sruli warmodgena bunebrivi 

logikis saerTo arqiteqturaze, gancxadebebi misi efeqtianobis Sesaxeb 

naadrevi da dausabuTebeli iqneba. 

9. kognitiuri mecniereba

bolo sfero, romelSic dResdReobiT Tavs iCens bunebrivi logika, 

aris eqsperimentuli kognitiuri mecniereba. Cven danamdvilebiT viciT, 

rom adaminis tvinSi daskvnis procesi ar aris erTi ganuyofeli movlena, 

aramed bevri modulis erToblivi Zalisxmevis Sedegi, romelTagan 

zogierTi Cvens enobriv unars ukavSirdeba, ufro meti ki – uSualo 

vizualur analizs an sqematur warmodgenebs da sxvebi ki tvinis im ubnebs, 

romlebic dagegmvasa da ganxorcielebis funqciebs marTaven (Knauff 2007). 
mimdinare neiromecnieruli eqsperimentebis daxmarebiT, romlebsac 

safuZvlad udevs hipoTezebi enobrivi monacemebis Sesaxeb (Geurts and van 
der Slik, 2005) ukve daiwyes imis garkveva, Tu, magaliTad, rogor xdeba, rom 

monotonuri gamomdinareobaze pasuxs agebdnen tvinis gansazRvruli 

ubnebi, xolo mZlavr pirveli rigis logikaze – sxvebi (Tu es saerTod 

SesaZlebelia). 

10. daskvna: kidev erTxel Tanamedrove da tradiciuli logikis 

Sesaxeb

bunebrivi logika gvTavazobs axal Tvalsazriss adamianis msjelobis 

bunebriv inferenciul sistemebze gansxvavebiT Tanamedrove logikisgan, 

romelic yvelgan ‘formalur sistemebs’ xedavs. vfiqrob, amis gakeTeba 

Rirs yovelive zemoT dasaxelebuli mizezebis gamo. magram isic garkveviT 

unda iTqvas, rom me ar vuyureb amas, rogorc omis ganaxlebas tradiciul 

logikasa da Tanamedrove logikas Soris. Tundac am ‘akrZaluli dartymis’ 

gamo: bunebrivi logikis CemTvis cnobili angariSgasawevi sistemebi 

mxolod Tanamedrove logikis teqnikasa da gamoxatvis standartebs 

iyeneben. ukusvla gamoricxulia.

arqiteqtura da gadasvlaTa sistema. CemTvis amJamad yvelaze saintereso 

arqiteqtura da gadasvlaTa sistemaa. gasagebia, rom Tanamedrove 
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logika, tradiciulTan SedarebiT, gansjis analizisTvis flobs ufro 

maxvilgonivrul meTodebs da yvelaze saintereso is unda iyos, Tu rodis 

unda moxdes maTi gamoyeneba. am TvalsazrisiT maTematikuri msjelobis 

analizi, ra Tqma unda, erT-erTi im sferoTagania, sadac tradiciuli 

logikis mcdelobebi ganemarta simkvrivis, uwyvetobis, zRvrebis da a.S. 

cnebebi, warumateblad dasrulda (Sdr. Friedman 1985 maTematikaze kantis 

mosazrebebis Sesaxeb). magram ‘gadasvlebi’ iq ar unda veZeboT, sadac de 

morgans da araerT Tanamedrove mecniers eguleba. tradiciuli logika 

imaze gacilebiT mdidari iyo, vidre bevrs hgonia da is dRemde umklavdeba 

msjelobis analizs bunebrivi enisa da saRi azris sakmaod farTo arealis 

farglebSi. pirveli rigis logikas albaT upiratesoba unda mieces, roca 

gardauvali xdeba eqsplicituri cvladebiTa da rTuli obieqtebis 

simravliT manipulireba. amdenad, Cemi azriT, arc arsebobs konfliqtis 

safuZveli ‘bunebriv logikasa’ da Tanamedrove logikas Soris.

sxva kuTxiT danaxuli problema: Sereva da Serwyma. aseT mSvidobian 

Tanaarsebobas ver davinaxavT iseT zogad frazebSi, rogorebicaa 

‘maTematika aris Tanamedrove logika’, ‘bunebrivi ena aris tradiciuli 

logika’. kvlevisTvis ufro saintereso Tvalsazrisi iqneboda

bunebrivi da formaluri enebisa da gansjis narevi!

magaliTad, sagulisxmo faqtia, rom  maTematikosebi arasdros amboben 

uars bunebriv enaze logikuri formalizmis sasargeblod. ubralod, 

aiReT nebismieri maTematikuri statia an daeswariT nebismier maTematikur 

seminars. sinamdvileSi maTematikosebi iyeneben orive maTganis narevs 

da da maT gamosvlebSi logikuri aRniSvnebi dinamiurad Cndeba iq, sadac 

aucilebelia bunebriv enas meti sizuste SesZinon. es narevi imaze miuTiTebs, 

rom ‘bunebriv logikas’ da ‘Tanamedrove logikas’ SeuZliaT harmoniuli 

Tanaarseboba, radgan orives aqvs Tavisi kuTvnili adgili. da Tanamedrove 

logikas SeuZlia raRac iswavlos kidec bunebrivi logikisgan ‘sistemur 

karCaketilobasTan’ sabrZolvelad da Tavisi umTavresi mignebebisTvis 

ecados ufro zogadi, sistemisgan damoukidebeli formulirebebis 
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moZebnas – magaliTad, monotonuroba, rogorc Cans, aris zogadad 

adamianis msjelobis maxasiaTebeli, romelic, Tavis mxriv, ar unda iyos 

damokidebuli romelime konkretul enasa da semantikaze. magram, Cemi 

azriT, esec problemis Canacvleba iqneboda. Cven yvelaze metad imis gageba 

gvWirdeba, Tu rogor SeiZleba Cveni ‘bunebrivi logikis’ ‘bunebrivad 

gavrcoba’ formaluri aRniSvnebiT da sxva iseTi teqnikuri saSualebebiT, 

romlebic Cveni kognitiuri SesaZleblobebis Sesabamisi iqnebodnen.

inferenciuli holizmis fasi. dabolos. Tanamedrove pirveli rigis 

logikas sxva rolis Sesrulebac SeuZlia. iqneb Tanamedrove logika 

erTaderTi sistemaa, romelic realurad axdens yvela calkeuli bunebrivi 

msjelobis modulis integrirebas. aseT dros ki, rogorc arqiteqturisa 

da modulTa kombinirebis SemTxvevaSi, SeiZleba garkveuli xarkis gadaxda 

iyos saWiro. SesaZloa es iyos pirveli rigis logikis aragadawyvetadobis 

namdvili mizezi: ara is, rom misi qvesistemebi TavisTavad esoden 

rTulia, aramed is, rom maTi kombinaciaa aseTi. es advili SesamCnevia, Tu 

aragadawyvetadobas davukavSirebT ‘filebis amocanas’ da urTierTqmedebis 

aqsiomebs (van Benthem 1996), magram amaze aq ar visaubrebT.

erTi sityviT, bunebrivi logika aris bunebrivi enis da gansjis, 

marTalia, ara yovelTvis calsaxad gansazRvruli, magram STamagonebeli 

kvleviTi programa, romelic Tavadac wamoWris mraval axal kiTxvas 

da imavdroulad gvexmareba axleburad da uCveulo kuTxiT SevafasoT 

Tanamedrove logikis miRwevebi.

11. damowmebuli literatura

J. Barwise & R. Cooper, 1981, ‘Generalized Quantifiers and Natural Language’, Linguistics 
and Philosophy 4, 159 – 219.

J. van Benthem, 1986, Essays in Logical Semantics, Reidel, Dordrecht.

J. van Benthem 1987, ‘Meaning: Interpretation and Inference’, Synthese 73:3, 451-470.



80

LOGIC

J. van Benthem, 1991, Language in Action. Categories, Lambdas and Dynamic Logic, 
North-Holland Amsterdam & MIT Press, Cambridge (Mass.).

J. van Benthem, 1996, Exploring Logical Dynamics, CSLI Publications, Stanford.

J. van Benthem, J-E Fenstad, K. Halvorsen & T. Langholm, 1987, Situations, Language and 
Logic, Reidel, Dordrecht, Studies in Linguistics and Philosophy, Vol. 34.

J. van Benthem & A. ter Meulen, eds., 1997, Handbook of Logic and Language, Elsevier, 
Amsterdam.

I. Bochenski, 1961, A History of Formal Logic, University of Notre Dame Press, Notre 
Dame.

H. Curry, 1936, ‘A Mathematical Treatment of the Rules of the Syllogism’, Mind 45, 209 – 
216.

K. van Deemter, 1996, ‘Towards a Logic of Ambiguous Expressions’, in K. van Deemter & 
S. Peters, eds., Semantic Ambiguity and Underspecification, Cambridge University Press, 
Cambridge, 203 – 237.

M. Dummett, 1973, Frege. The Philosophy of Language, Duckworth, London.

H-D Ebbinghaus & J. Flum 1996, Finite Model Theory, Springer, Berlin.

G. Englebretsen, 1981, Three Logicians: Aristotle, Leibniz, Sommers and the Syllogistic, 
Van Gorcum, Assen.

J. van Eijck, 1985, Aspects of Quantification in Natural Language, Dissertation, Philosophical 
Institute, University of Groningen.

J. van Eijck, 2005, ‘A Natural Logic for Natural Language’, in B. ten Cate & H. Zeevat, eds., 
The Batumi Proceedings, FoLLI LNAI Series, Vol. 4363, Springer, Berlin, 216 – 230. 
Updated version, CWI Amsterdam & UIL-OTS Utrecht 2007.

J. van Eijck and J. Jaspars, 1996, ‘Ambiguity and Reasoning’, FRACAS Report, CWI 
Amsterdam, ISSN 0169-118X.

T. Fernando, 1997, ‘Ambiguity under Changing Contexts’, Linguistics and Philosophy 20, 
575 – 606.

M. Friedman, 1985, ‘Kant’s Theory of Geometry’, The Philosophical Review XCIV:4, 455 
– 506.

D. Gabbay, 1996, Labeled Deductive Systems, Oxford University Press, Oxford.



81

logika

P. Geach, 1972, Logic Matters, Blackwell, Oxford.

B. Geurts and F. van der Slik, 2005, ‘Monotonicity and Processing Load‘, Journal of 
Semantics 22:1, 97 – 117

W. Hodges, 1998, ‘The Laws of Distribution for Syllogisms’, Notre Dame Journal of Formal 
Logic 39, 221 – 230.

E. Keenan & D. Westerståhl, 1997, ‘Quantifiers’, in J. van Benthem & A. ter Meulen, eds., 
Handbook of Logic and Language, Elsevier, Amsterdam.

M. Knauff, 2007, ‘How our Brains Reason Logically’, Center for Cognitive Science 
University of Freiburg. In H. Hodges, W. Hodges & J. van Benthem, eds., Special Issue 
of Topoi on “Logic and Psychology”, May 2007.

F. Liu & J. Zhang, 2007, ‘Some Thoughts on Mohist Logic’, Chinese Academy of Social 
Science, Beijing, and ILLC, University of Amsterdam.

Ch. Manning & B. MacCartney, 2007, ‘Natural Logic for Textual Inference’, Departments 
of Linguistics/Computer Science, Stanford University. To appear at the Workshop on 
Textual Entailment and Paraphrasing, ACL 2007.

R. Montague, 1974, Formal Philosophy, Yale University Press, New Haven.

L. Moss, 2005, ‘Completeness in Natural Logic: What and How’, LSA Linguistics Summer 
Institute, Harvard University.

R. Nairn, C. Condoravdi & L. Karttunen, 2006, ‘Computing Relative Polarity for Textual 
Inference’, Palo Alto Research Center, in

Proceedings Inference in Computational Semantics.

S. Peters & D. Westerståhl, 2006, Quantifiers in Language and Logic, Oxford University 
Press, Oxford.

I. Pratt, 2004, ‘Fragments of Language’, Journal of Logic, Language and Information 13:2, 
207 – 223.

A. Prior, 1967, ‘Traditional logic’, in P. Edwards, ed., The Encyclopedia of Philosophy, Vol. 
5, McMillan, London, 34 – 45.

W. Purdy, 1991, ‘A Logic for Natural Language’, Notre Dame Journal of Formal Logic 32:3, 
409–425.

V. Sanchez Valencia, 1991, Studies on Natural Logic and Categorial Grammar, Dissertation, 



82

LOGIC

Institute for Logic, Language and Computation, University of Amsterdam.

V. Sanchez Valencia, 2004, ‘The Algebra of Logic’, in D. Gabbay & J. Woods, eds., Handbook 
of the History of Logic, Elsevier, Amsterdam 389 – 544.

F. Sommers, 1982, The Logic of Natural Language, Clarendon Press, Oxford.

P. Suppes, 1982, ‘Variable-Free Semantics with Remarks on Procedural Extensions’,in 
T. Simons & R. Scholes, eds., 1982, Language, Mind and Brain,Lawrence Erlbaum, 
Hillsdale (N.Y.), 21 – 31.

danarTi. isev istoria: logika CineTSi

roca es masala pekinSi warvadgineT, gamoikveTa ramdenime saintereso 

damTxveva. dReisTvis ukve cnobili xdeba, rom logika erTdroulad sul 

mcire sam geografiul regionSi da kulturaSi warmoiSva: saberZneTSi, 

indoeTsa da CineTSi. gTavazobT ramdenime niSandobliv magaliTs Liu 
& Zhang 2007-dan moisturi logikis Sesaxeb (Cv. w.-aR.-mde me-5 saukune) 

– es iyo filosofiuri skola, romelic, rogorc Cans, logikosebisgan 

Sedgeboda. qvemoT mocemuli gamomdinareoba uSualod ganisazRvreba 

moisturi kanoniT:

`TeTri cxeni aris cxeni. TeTr cxenze amxedreba aris cxenze 

amxedreba.~

es aSkarad aris aRmavali monotonurobis sqema.

magram arsebobs ori sxva moisturi magaliTic, romelic TiTqos 

ewinaaRmdegeba amas:

`mZarcvelebi adaminebi arian, magram mZarcvelebis simravle ar 

niSnavs adamianebis simravles.”

`oTxTvala aris xis obieqti. oTxTvalaSi jdoma ar aris xis obieqtSi 

jdoma.~
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es sakmaod maxvilgonivruli magaliTebia da orive maTgani 

sainteresoa logikuri TvalsazrisiT. pirvel SemTxvevaSi ikveTeba 

aRmavali monotonurobis darRveva kvantifikatoris konteqstze 

damokidebulebis gamo. Tu `bevri~ ubralod niSnavs ‘raRac gansazRvrul 

N raodenobaze mets’, is aRmavlad monotonuria Tavisi orive argumentis 

mimarT. magram Tu davuSvebT, rom (N) norma predikatze aris damokidebuli, 

`bevri~, savaraudod, ar iqneba aRmavlad monotonuri arc erTi Tavisi 

argumentis mimarT.13 imisTvis, rom gavarCioT swori da araswori daskvnebi, 

gvWirdeba ‘konteqstis analizis’ dinamiuri meqanizmi. meore magaliTi 

intensionalobas exeba. `oTxTvalaSi jdoma~ SeiZleba gagebul iqnes 

eqstensionalurad rogorc `gadaadgileba~ da Semdgom daskvna gakeTdes 

aRmavali monotonurobis safuZvelze. magram Cveni moisti kolegebi 

aSkarad raRac ufro gonebamaxvilurs gulisxmobdnen. intensionaluri 

interpretaciiT subieqti marTavs oTxTvalas, rogorc satransporto 

saSualebas, da aseT SemTxvevaSi zemoT moyvanili daskvna arasworia, radgan 

aravin ar marTavs xis obieqts rogorc sakuTriv xis obieqts. monotonurobis 

cnebis aseTi detalizeba axlac iseve marTebulia, rogorc im droSi. mas 

Semdeg, rac riCard montegium intensionaluri konteqstebi bunebrivi 

enis semantikuri analizis amosaval wertilad aqcia, intensionaluri 

konteqstebi kargad cnobili gamowvevaa monotonurobaze dafuZnebuli 

martivi gamomdinareobebisTvis.

moisturi logika, am gamomdinareobebis garda, sxva mravali 

saintereso TvisebiTac xasiaTdeba. is moicavs kritelebis paradoqsis 

variantebsac da rac gansakuTrebiT sainteresoa, dialogis pragmatul 

paradoqss, rac siaxle iyo am statiis avtorisTvis mainc (Tumca, am statiis 

erTma recenzentma miuTiTa analogiaze buridanis paradoqsTan `yvela 

winadadeba uaryofiTia~):

vinmesTvis imis TqmiT, rom ̀ Sen verasdros iswavli rames~verasdros 

ver miaRwevT mizans.

13	 konteqstze damokidebulebis kidev erTi forma iqna warmodgenili palo altoSi 
Catarebul PARC-is seminarze: gulisxmobs Tu ara winadadeba “They verbally attacked the 
president” winadadebas “They attacked the president”? aseTi daskvna (arasworad) gulisxmobs 
fizikur Tavdasxmas.
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drodadro wamoiWreba xolme uorfiseuli kiTxva, Tu rogor unda 

moaxerxos vinmem sxva kulturis matarebeli adamianis aRqma Tavis 

kolegad. me ki, boxenskis istoriul naSromze (Bochenski 1961) dayrdnobiT 

vityodi, rom aseTi problema ubralod ar arsebobs: ‘mxolod logikosebs 

SeuZliaT inaRvlon aseT sigiJeze’.
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Michael Bezhanishvili

ON A PARTIALLY INTERPRETED LOGIC

In his well-known article [2] D.Bochvar has indicated a way how the
first order predicate calculus can be extended without type restrictions
avoiding the rise of logical and semantical antinomies. Such an approach1

requires to enrich the object language so that it would formally express
meaninglessness of each paradoxical sentence in it. But the study of modal-
ities of knowledge and belief shows that epistemic logic also can give such
possibility and it can be used to avoid the antinomies (without introducing
type limitations) in case, if it will be constructed not on the base of classical
logic, i.e. if no pure classical tautology will be valid in it (cf. [1]).

The aim of the present paper is to consider such epistemic first order
predicate logic and to state some of its peculiarities. The corresponding
system E4 will be described here semantically.

The language contains logical connectives: ¬,∧,∨, quantifiers: ∀,∃
and one epistemic modal operator � (read it is known that). Formulas
and signs: ⊃ and ≡ (for material implication and material equivalence)
are defined as usual. The signs: −→, ←→, ⇐⇒ and † (for conditional,
biconditional, intensional equivalence and meaninglessness) are introduced
by the following definitions:

A −→ B =df �A ⊃ �B,
A ←→ B =df (A −→ B) ∧ (B −→ A),
A ⇐⇒ B =df (A ←→ B) ∧ (¬A ←→ ¬B),
†A =df ¬�A ∧ ¬�¬A.

We shall say that a pair (A;B) of �-and quantifier-free formulas sat-
isfies A.Rose’s condition, if for each such disjunctive member C of a dis-
junctive normal form of the formula A, which does not contain any atomic
formula together with its negation, there exists a disjunctive member D of

1related approaches are considered e.g. in [3], [5].
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a disjunctive normal form of the formula B, each conjunctive member of
which is also the conjunctive member of C (cf. [4]).

E4-frame F is an ordered triple (H,R,D) where H is a non-empty set
(of partial possible worlds); R ⊆ H × H and R is reflexive and transitive
on H; D is a domain function, defined on H, such that D(v) is non-empty
set for all v ∈ H, and

If (u,v) ∈ R, then D(u) ⊆ D(v), u,v ∈ H.
Let P be the set of all n-adic predicate letters Pn, n≥0; P 0 is usually

called a propositional letter. E4-model is a pair (F,V) where F is E4-frame
and V is a binary partial function, defined on a subset of P × H, such that
if n=0, V(Pn, v) = � or ⊥ or neither � nor ⊥. In the first two cases we
shall say that V is defined for Pn, v and write !V(Pn, v); in the third
case we shall say that V is undefined for Pn, v and write non!V(Pn, v). If
n>0, V(Pn, v) is a pair (P,Q) such that P ∩ Q = Ø and P, Q ⊆ [D(v)]n

where [D(v)]n is the n-time Cartesian product of the set D(v) on itself.
Let U = ∪v∈H D(v). Given any E4-model M, we can find a value �

or ⊥ for each formula A and for each v∈H relative to a fixed assignment
of elements of U to free individual variables of A, in case when !V(A,v).

If A is an atomic formula, it is either a propositional letter P 0 or
it is a formula of the form Pn(x1, · · · , xn), n>0. In the first case V(Pn,
v) is already given by the model. In the latter case, suppose that ele-
ments a1, · · · ,an of U are assigned to x1, · · · , xn, and let V(Pn, v) be
a pair (P,Q). Relative to this assignment, V(Pn(x1, · · · , xn), v) = � iff
(a1, · · · ,an) ∈ P; V(Pn(x1, · · · , xn), v) = ⊥ iff (a1, · · · ,an) ∈ Q, otherwise
non !V(Pn(x1, · · · , xn), v).

Given this assignment to atomic formulas, we can build up the assign-
ment to complex formulas by induction. The conditions of ¬A,A∧B,A∨B
for any v ∈ H by the fixed assignment of elements of U to all free individual
variables of A and B coincide with �Lukasiewicz’s three-valued logic (but
instead of the third undefined value we have here a gap). Conditions for
quantifiers are formulated correspondingly. Finally, for a given assignment
of elements of U to all free individual variables of A, V(�A, v) = � iff for
the same assignment V(A, u) = � for every u ∈ H such that (v,u) ∈ R;
otherwise V(�A, v) = ⊥, i.e. iff for the same assignment V(A, u) = ⊥ or
non !V(A, u) for some u ∈ H such that (v,u) ∈ R.

Validity in a model and in a frame are defined as usual; we shall say
that A is a theorem of E4, if it is valid in the class of all E4- frames.
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It can be shown that
(1) No �-free formula (in particular, no �-free classical tautology) is

a theorem of E4;
(2) No formula of the form �A with �-free A is a theorem of E4;
(3) A formula of the form �A −→ �B with �- and quantifier-free A

and B is a theorem of E4 iff the pair (A;B) satisfies A.Rose’s condition;
(4) Let A be any �-free formula contained different atomic formu-

las B1, ..., Bm and C is obtained from A by simultaneous substitution of
�B1, ...,�Bm for B1, ..., Bm. Then, if A is a classical tautology, C is a
theorem of E4;

(5) The formulas: †P ⇐⇒ †¬P and (P ⇐⇒ ¬P ) ⇐⇒ †P are theorems
of E4.

Let E be the set of all �-free formulas of E4. We extend E4 by allowing
formulas of E to appear in the place of free individual variables and by
allowing propositional and predicate letters of E to appear in the place
of bound individual variables of E4 (Bochvar has likewise obtained the
extended system Σ from his auxiliary system Σ0 [2]).

Notice that no formula of the extended classical predicate calculus is
a theorem of the extended E4 (cf. assertion (1)), and if some formula A
of the extended classical predicate calculus leads to antinomy by means
of the material equivalence A ≡ ¬A, then in the extended E4 instead of
contradiction it leads only to †A and †¬A, according to assertion (5).

But the problem of consistency of the extended E4 remains open as
well as, perhaps, the major question of sufficiency of the extended E4 to
the purposes for whose realization the extended classical predicate calculus
has been employed.
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reziume

bunebriv enaTa gramatikul garCevaSi, Cveulebriv, diskretuli 

kategoriebis mcire simravleebi gamoiyeneba, rogorebicaa, vTqvaT, 

saxeluri fraza da zmnuri fraza, magram es warmodgena ver asaxavs 

lingvistur frazaTa srul sintaqsur da semantikur mravalferovnebas. 

warmodgenis gaumjobesebis mcdelobebi, romlebic frazebis leqsika

lizacias an kategoriebis dayofas iyeneben, mxolod nawilobriv wyveten 

am problemas, Tanac morfosintaqsur niSanTa uzarmazari sivrcisa 

da simeCxris xarjze. amis sanacvlod, Cven Semogvaqvs kompoziciuri 

veqtoruli gramatikis (kvg) cneba. igi albaTur ukonteqsto gramatikas 

aerTianebs sintaqsurad daubmel rekursiul neironul qselTan, romelic 

swavlobs sintaqsur-semantikur, kompoziciur veqtorul warmodgenebs. 

kompoziciuri veqtoruli gramatika 3.8%-iT aumjobesebs stenfordis 

gamrCevis albaTur ukonteqsto gramatikas da misi F1 zoma 90.4%-s aR

wevs. igi SeiZleba swrafad gavarjiSdes, implementirebulia TiTqmis 

ise, rogorc efeqturi gadamaxarisxebeli da daaxloebiT 20%-iT ufro 

swrafia, vidre stenfordis axlandeli faqtorizebuli gamrCevi. igi 

swavlobs gramatikuli Tavis Serbilebul cnebas da efeqturad muSaobs 

orazrovnebis tipebze, romlebic moiTxoven iseT semantikur informacias, 

rogoricaa windebuliani frazebis mibma. 
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1 Sesavali

sintaqsuri garCeva (syntactic parsing) bunebrivi enis damuSavebis erT-

erTi mTavari amocanaa im mniSvnelovani rolis gamo, rasac is asrulebs 

lingvistur gamosaxulebasa da mniSvnelobas Soris Suamavali rgolis 

saxiT. magaliTad, bevr naSromSi iqna naCvenebi, Tu raoden gamosadegia 

sintaqsuri warmodgenebi iseTi amocanebis gadaWrisTvis, rogorebicaa 

mimarTebis amocnoba,  semantikuri rolebis moniSvna (Gildea & Palmer, 2002)  

da parafrazirebis aRmoCena (Callison-Burch, 2008).   

sintaqsuri aRwerebi, Cveulebriv, sakmaod farTo diskretul 

kategoriebs iyeneben, rogorebicaa, magaliTad, saxeluri frazebi (NP) an 

windebuliani frazebi (PP), magram ukanasknel xanebSi naCvenebi iqna, rom 

gramatikuli garCevis Sedegebi SeiZleba mniSvnelovnad gaumjobesdes 

detaluri, dazustebuli sintaqsuri kategoriebis gamoyenebiT, romlebic 

ufro ukeT asaxaven msgavsi qcevis mqone frazebs, vidre niSan-TvisebaTa 

(feature) xeliT warmoqmnis (Klein & Manning, 2003b) an avtomaturi swavlis 

(Petrov, Barrett, Thibaux, & Klein, 2006) meTodebi. Tumca, isic unda aRiniSnos, 

rom NP-s msgavsi kategoriis 30 an 60 qvekategoriad dayofa winadadebis 

azris da semantikuri msgavsebis mxolod Zalian SezRudul warmodgenas 

(representation) iZleva. amitom kvlevebi ori mimarTulebiT mimdinareobs. 
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erTi mxriv, esaa diskriminaciuli gramatikuli garCeva (Taskar, Klein, Collins, 

Koller, & Manning, 2004; Finkel, Kleeman, & Manning, 2008), romelmac niSan-

TvisebaTa saguldagulo Sedgenaze dayrdnobiT karg Sedegebi mogvca. 

aseT gamrCevebSi niSan-Tvisebebs SeiZleba SevxedoT, rogor kategoriaTa 

Soris msgavsebis efeqtian ganzomilebaTa ganmsazRvrels. meore mxriv, 

esaa leqsikalizebuli gamrCevebis midgoma (Collins, 2003; Charniak, 2000), 

romlebic TiToeul kategorias uTanadeben leqsikur erTeuls. es 

iZleva semantikuri msgavsebis detalur cnebas, rac gamosadegia iseTi 

problemebisTvis, rogorcaa orazrovani bmis Sesaxeb gadawyvetilebis 

miReba. Tumca, unda aRiniSnos, rom es midgoma moiTxovs SekumSvis 

miaxloebis rTuli sqemebis arsebobas leqsikalizebuli kategoriebis 

simeCxris problemis mosagvareblad.  

bunebrivi enis bevr sistemaSi calkeuli sityvebi da n-gramebi, sxva 

TvisebebTan erTad kargad aRiwereba maTi distribuciuli msgavsebebis 

safuZvelze (Brown, deSouza, Mercer, Pietra, & Lai, 1992). Tumca, TviT did 

korpusebSic ki bevri n-grama arasdros Cndeba gavarjiSebis dros, 

gansakuTrebiT roca n didia. am SemTxvevebSi distribuciuli msgavsebis 

gamoyeneba ubralod SeuZlebelia unaxavi winadadebebis warmosadgenad. 

am naSromSi warmovadgenT axal Sedegs, rac saSualebas iZleva viswavloT 

niSan-Tvisebebi da warmovadginoT winadadebebi TviT Zalian didi, jerac 

unaxavi n-gramebisTvisac ki. 

Cven Semogvaqvs kompoziciuri veqtoruli gramatikis (Compositional 
Vector Grammar, CVG, SemoklebiT kvg) gamrCevi (parser) struqturis 

prognozirebisTvis. iseve, rogorc garCevis Sesaxeb  zemoT naxseneb 

SromebSi, es modeli exeba frazebisa da kategoriebis warmodgenis 

problemas, magram maTgan gansxvavebiT, is erTdroulad swavlobs garCevas 

da frazebis warmodgenas rogorc diskretuli kategoriebisTvis, 

ise uwyveti veqtorebisTvis, rogorc es naCvenebia naxazi 1. kvg-ebi 

axerxeben standartuli albaTuri ukonteqsto gramatikebis (probabilistic 

context free grammar, PCFG, SemoklebiT aug) upiratesobebis Serwymas 

rekursiuli neironuli qselebis (recursive neural network, RNN, SemoklebiT 

rnq) upiratesobebTan. pirvel maTgans SeuZlia mogvces winadadebaTa 

diskretuli kategorizacia NP-Si an PP-Si maSin, roca meore maTgani  ufro 
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detalur sintaqsur da kompoziciur-semantikur informacias iZleva 

frazebisa da sityvebis Sesaxeb. es informacia gamosadegia im SemTxvevebSi, 

roca sintaqsuri bundovaneba mxolod semantikuri informaciis 

saSualebiT SeiZleba gaifantos, rogorc, magaliTad, PP-s  bmis SemTxvevaSi 

Semdeg or winadadebaSi: They ate udon with forks (maT Wames udoni CanglebiT) 

da They ate udon with chicken (maT Wames udoni qaTmiT).1 

rnq-ebze dafuZnebuli adrindeli gamrCevebi iyenebdnen (kvanZebze 

mibmul) erTsa da imave wonebs yvela kvanZisTvis, raTa gamoeTvalaT 

veqtori, romelic Semadgenels warmoadgens. amisTvis saWiroa, rom 

kompoziciis funqcia uaRresad mZlavri iyos, vinaidan man unda gaakeTos 

frazebis kombinireba sxvadasxva sintaqsur meTaur-sityvasTan, misi 

optimizeba ki rTulia, radgan parametrebi Zalian Rrma neironul qsels 

qmnian. Cven vazogadebT savsebiT mibmul rnq-s iseT  rnq-mde, romelsac 

aqvs sintaqsurad miubmeli wonebi. TiToeuli kvanZisTvis miwerili 

wona pirobiT damokidebulia am kvanZis memkvidreebis SemadgenelTa 

kategoriebze. es saSualebas iZleva gvqondes kompoziciis sxvadasxva 

funqcia, roca winadadebaTa sxvadasxva tipis kombinirebas vakeTebT. 

sabolood ki garCevis sizuste Zalian umjobesdeba.

Cveni kompoziciuri distribuciuli warmodgena saSualebas aZlevs kvg-

is gamrCevs garCevis dros zusti gadawyvetilebebi miiRos da frazebsa da 

winadadebebs Soris msgavsebebi daiWiros. aug-ze dafuZnebuli nebismieri 

gamrCevi SeiZleba gaumjobesdes rnq-iT. Cven viyenebT stenfordis 

gamrCevis gamartivebul versias (Klein & Manning, 2003a), rogorc sabaziso 

aug-s da vaumjobesebT mis sizustes moniSnuli F1-is 86.56%-dan 90.44%-

mde „uol sTriT jornalis“ (WSJ) 23-e nawilis yvela winadadebisTvis. 

gamrCevis kodi xelmisawvdomia misamarTze nlp.stanford.edu.

2  sakiTxTan dakavSirebuli Sromebi

kvg-is Seqmna kvlevebis ori mimarTulebis mier iyo inspirirebuli. 

isini exeboda albaTuri ukonteqsto gramatikis gamrCevebis gafarToebas 

diskretuli mdgomareobebis ufro mravalferovani simravleebiTa da 

1	 qarTul magaliTebSi orazrovneba PP-s nacvlad moqmedebiTbrunvian frazebSi gvaqvs 
(mTargmnelis SeniSvna).
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rekursiuli Rrma Seswavlis modelebiT, romlebic erToblivad swavloben 

klasifikatorebs da cvalebadzomiani Semavali parametrebis niSan-

TvisebaTa uwyvet warmodgenebs.

diskretuli sintaqsuri warmodgenebis gaumjobeseba. rogorc  

SesavalSi aRvniSneT, garCevis diskretuli warmodgenebis gasaumjo

beseblad ramdenime midgoma arsebobs. (Klein & Manning, 2003b) iyeneben 

niSan-TvisebaTa xeliT Sedgenis gzas, xolo (Petrov, Barrett, Thibaux, & Klein, 

2006) iyeneben swavlis algoriTms, romelic xleCs da aerTebs sintaqsur 

kategoriebs, raTa albaTobis maqsimizeba moaxdinos xeebis bankze. maTi 

midgoma kategoriebs ramdenime aTeul qvekategoriad yofs. gansxvavebuli 

midgomaa leqsikalizebuli gamrCevebi (Collins, 2003; Charniak, 2000), romlebic 

TiToeul kategorias leqsikuri erTeuliT aRweren, romelic Cveulebriv 

meTauri (resp. Tavi) sityvaa. axlaxan holma da klainma (Hall & Klein, 2012) 

anotirebis ramdenime aseTi sqema faqtorizebul gamrCevad SeaerTes. Cven 

am ideebs vafarToebT diskretuli warmodgenebidan ufro mdidar, uwyvet 

warmodgenebamde. kvg SeiZleba ganvixiloT rogorc diskretuli da uwyveti 

garCevebis erT modelSi faqtorizeba. zemoT CamoTvlili generatiuli 

modelebisgan gansxvavebuli midgomaa diskriminaciuli gamrCevebis 

daswavlis Zala mravali kargad dagegmili niSan-Tvisebis gamoyenebiT 

(Taskar, Klein, Collins, Koller, & Manning, 2004; Finkel, Kleeman, & Manning, 2008). 

Cven ideebs kvlevis am mimarTulebidanac viRebT im gagebiT, rom Cveni 

gamrCevi aerTianebs generatiul albaTur ukonteqsto gramatikis models 

diskriminaciulad naswavl rekursiul neironul qselebTan. 

Rrma daswavla da rekursiuli Rrma daswavla. frazebis aRwerisTvis 

neironuli qselebis gamoyenebis pirvel mcdelobebs Soris unda 

aRiniSnos elmanis naSromi (Elman, 1991), sadac rekurentuli neironuli 

qselebi gamoyenebuli iyo martivi xelovnuri gramatikidan winadadebebis 

warmodgenebis Sesaqmnelad da miRebuli warmodgenebis lingvisturi 

gamomsaxvelobiTi Zalis analizisTvis. sityvebi warmodgenili iyo 

saTiTao veqtorebad, rac dasaSvebi iyo, vinaidan gramatika mcire 

raodenobis sityvebs Seicavda. kolobertma da uestonma (Collobert & 

Weston, 2008) aCvenes, rom neironuli qselebi kargad muSaoben enis 

damuSavebis mimdevrobaTa moniSvnis amocanebze da amave dros swavloben 
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Sesabamis niSan-Tvisebebs. Tumca, maTi modelis naklia is, rom mas ar 

SeuZlia warmoadginos bunebrivi enisTvis erTob damaxasiaTebeli 

rekursiuli struqtura. isini am problemas an damoukidebeli, fan

jrebze dafuZnebuli klasifikatorebis meSveobiT, an konvoluciuri 

Sris gamoyenebiT nawilobriv gverds uvlian. rnq-isTvis specifikuri 

gavarjiSeba SemoiRes golerma da kiuxlerma (Goller & Küchler, 1996) iseTi 

struqturuli obieqtebis distribuciuli warmodgenebis Sesaswavlad, 

rogoricaa logikuri termebi. amisgan gansxvavebiT, Cvens models SeuZlia 

struqturis rogorc winaswarmetyveleba, ise warmodgena.  

hendersonma (Henderson, 2003) pirvelma aCvena, rom neironuli 

qselebi SeiZleba warmatebiT iqnes gamoyenebuli garCevis didi 

zomis amocanebisTvis. man SemoiRo egreT wodebuli marcxena kuTxis 

gamrCevi, romelic garCevis istoriis gaTvaliswinebiT iZleva garCevis 

gadawyvetilebaTa albaTobebis miaxloebas. hendersonis modelis 

Semavali parametrebia xSirad Semxvedri sityvebis da maTi metyvelebis 

nawilebis (part-of-speech, POS) aRmniSvneli Tegebis wyvilebi. rogorc 

garCevis Tavdapirveli sistema, ise misi albaTuri interpretacia  (Titov 

& Henderson, 2007) swavlobs niSan-Tvisebebs, rac warmoadgens garCevis 

istorias, magram ar iZleva iseT principul lingvistur warmodgenas, 

rogoric Cveni frazebis warmodgenebia.  sxva dakavSirebul naSromTa 

Soris unda aRiniSnos imave avtoris momdevno Sroma (Henderson, 2004), sadac 

gamrCevis diskriminaciuli gavarjiSeba sinqronul qselebze dayrdnobiT 

xorcieldeba; aseve, titovisa da hendersonis Sroma (Titov & Henderson, 2006), 

sadac gamoyenebulia mxardamWeri veqtorebis manqanebi (SVM), romlebic 

generatiul gamrCevs miusadageben sxvadasxva areebs. 

2003 wlis avtorTa koleqtiur naSromSi (Costa, Frasconi, Lombardo, & Soda, 

2003) gamoyenebulia neironuli qselebi mzard (inkrementul) gamrCevSi 

frazebis bmis SesaZlo gadaxarisxebisTvis. es naSromi pirvelia, romelmac 

aCvena, rom rnq-ebs SeuZliaT sakmarisi informaciis Segroveba, raTa 

garCevis swori gadawyvetilebebi miiRon, Tumca testireba mxolod 2000 

winadadebis qvesimravleze Catarda. sxva naSromSi (Menchetti, Costa, Frasconi, 
& Ponil, 2005) rnq-ebi gamoyenebulia sxvadasxva garCevis gadaxarisxebisTvis. 

winadadebaTa sruli garCevisTvis isini gadaaxarisxeben kandidat xeebs, 
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romlebic kolinzis gamrCevis mieraa Seqmnili (Collins, 2003). maT msgavsad, 

Cvenc vaZlevT saSualebas diskretul kategoriebs gamoyvanis dros Zebnis 

sivrce Seamciron; vadarebT mTlianad mibmul rnq-ebTan, sadac yvela 

kvanZSi erTi da igive wonaa gamoyenebuli. Cveni sintaqsurad daubmeli rnq-

ebi maT mniSvnelovnad sjobnian. daubmelobis idea warmatebuli aRmoCnda 

xedvisTvis gamoyenebul Rrma daswavlaSi (Le, da sxv., 2010). 

Cveni statia iyenebs ramdenime ideas (Socher, Lin, Ng, & Manning, 2011b)-dan, 

romelTanac mTavari gansxvavebebi aris Semdegi: (1) kvanZebis warmodgena 

ornairad: diskretul kategoriebad da veqtorebad, (2) aug-Tan kombinacia, 

(3) memkvidre kategoriebze dayrdnobiT wonebis sintaqsuri miubmeloba. 

Cven uSualod vadarebT mTlianad mibmuli wonebis mqone modelebs im 

modelebTan, romlebSic wonebi kvanZebze araa mibmuli. frazebs ormagi, 

diskretul-uwyveti warmodgenaa gamoyenebuli 2012 wlis naSromSic 

(Kartsaklis, Sadrzadeh, & Pulman., 2012).

3  kompoziciuri veqtoruli gramatikebi

am paragrafSi kompoziciur veqtorul gramatikas (kvg) gTavazobT 

rogorc models, romlis mizania erTdroulad sintaqsuri struqturis 

aRmoCena da kompoziciuri semantikuri informaciis Segroveba.

kvg-ebi Semdeg dakvirvebebs emyareba: jer erTi, kargad dagegmil 

sintaqsur Targebs (patterns) SeuZliaT enebidan mniSvnelovani struq

turebisa da regularobis dadgena, amitom kvg daSenebulia standartul 

aug-gamrCevze.  magram, amave dros, garCevis dros bevri gadawyvetilebis 

miReba ufro detalur semantikur faqtorebs efuZneba. amitom Cven 

sintaqsuri da semantikuri informaciis kombinirebas vaxdenT: gamrCevs 

SeuZlia gamoiyenos sityvaTa distribuciuli veqtorebis saxiT mocemuli 

mdidari sintaqsur-semantikuri informacia da gamoTvalos grZeli 

frazebis kompoziciuri semantikuri veqtoruli warmodgenebi. kvg 

modelSi erTmaneTs erwymis ori saxis modelidan momavali ZiriTadi 

ideebi. am modelebidan erTia generatiuli modeli, romelic diskretul 

sintaqsur kategoriebs efuZneba, meore ki diskriminaciuli modeli, 

romelic gavarjiSebulia uwyveti veqtorebis safuZvelze. 

Cven jer mokled ganvixilavT calkeuli sityvebis veqtorul 
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warmodgenebs da mere aRvwerT kvg-s miznis funqcias (objective function), 

xeebis qulebis gamoangariSebasa da gamoyvanas.

3.1  sityvebis veqtoruli warmodgena

sistemaTa umetesobaSi, sadac ki sityvebisTvis veqtoruli war

modgenebi gamoiyeneba, aseTi veqtorebi TiToeuli sityvisa da misi 

konteqstis TanaSemosvlebis statistikas emyareba (Turney & Pantel, 2010). 

sityvebis distribuciuli veqtorebis daswavlis Sesaxeb kvlevis sxva 

mimarTuleba  enaTa neironul models efuZneba (Bengio, Ducharme, Vincent, 
& Janvin, 2003). es modelebi swavloben sityvaTa Calagebas (embedding) 

n-ganzomilebian niSan-TvisebaTa sivrceSi da am Calagebas iyeneben imis 

winaswar gamosacnobad, Tu ramdenad Sesaferisia esa Tu is sityva misi 

konteqstisTvis. es veqtoruli warmodgenebi asaxaven saintereso wrfiv 

mimarTebebs (garkveul sizustemde), rogorc aris es, magaliTad, dedoflis 

SemTxvevaSi:  (Mikolov, 

Yih, & Zweig, 2013). 

kolobertma da uestonma  (Collobert & Weston, 2008) aseTi Calagebis 

gamosaTvlelad axali modeli SemoiRes. maTi idea iyo iseTi neironuli 

qselis ageba, romelic maRal qulebs mianiWebda did mouniSnav korpusSi 

Semaval fanjrebs, xolo dabal qulebs - iseT fanjrebs, sadac erTi 

sityva SemTxveviTi sityviT iqneboda Secvlili. im SemTxvevaSi, roca 

aseTi qseli optimizebulia gradientuli aRmasvlis algoriTmiT, 

warmoebulebi gadmodian sityvebis Calagebis  matricaSi. swori qulebis 

prognozirebisTvis matricis veqtorebi TanaSemosvlis statistikas 

emyarebian. am Calagebebis Sesaxeb ufro detaluri informacia da 

Sefasebebi ixileT 2012 wlis naSromSi (Turian, Ratinov, & Bengio, 2010; Huang, 

Socher, Manning, & Ng, 2012). Sedegad miRebuli  matrica gamoiyeneba 

Semdegnairad: davuSvaT, rom mocemulia winadadeba da  raodenobis 

sityvisgan Semdgari dalagebuli sia. TiToeul  sityvas aqvs indeqsi 

 Calagebis matricis svetebSi. es indeqsi gamoiyeneba sityvis 

veqtoruli warmodgenis, -s, misaRebad binarul  veqtorze martivi 

gamravlebis meSveobiT.  veqtori  yvelgan nulia, garda -uri indeqsisa. 

maSasadame,   amis Semdeg, TiToeuli sityvis 
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meTaur veqtorSi asaxvis mere winadadeba warmodgeba (sityva, veqtori) 

saxis dalagebuli wyvilebis siis saxiT: 

aRsaniSnavia, rom Tu gvaqvs diskretuli da uwyveti warmodgenebi 

yvela sityvisTvis, SegviZlia xeebis struqturebisa da araterminaluri 

kvanZebis veqtorebis gamoTvla gavagrZeloT.

3.2  maqsimalur-zRvruli (Max-Margin) gavarjiSebis miznis funqcia kvg-
ebisTvis

kontrolirebuli garCevis mizania  funqciis 

daswavla, sadac  aris winadadebaTa simravle da aris yvela 

SesaZlo moniSnuli binaruli garCevis xeTa simravle. mocemuli  

winadadebisTvis yvela SesaZlo xis simravle gansazRvrulia rogorc 

; da am winadadebis Sesabamisi swori xe aris  

Tavidan vsazRvravT struqturul zRvrul danakargs   

mocemuli swori  xisTvis   xis prognozirebisTvis. danakargi miT 

metia, rac ufro arasworia SemoTavazebuli (anu prognozirebuli) 

garCevis xe (Goodman, 1998). xeebs Soris gansxvaveba izomeba im  

kvanZebis raodenobiT, romelTac SemoTavazebul xeSi araswori speni (span) 

an moniSvna aqvT:

sadac , Tu  da 

 winaaRmdeg SemTxvevaSi. Cvens yvela eqs

perimentSi dafiqsirebulia . savarjiSo  maga

liTebis mocemuli simravlisTvis veZebT   funqcias, romelic para

metrizebulia -Ti da romelsac aqvs umciresi mosalodneli danakargi 

axal winadadebaze.  mas aqvs Semdegi forma: 

sadac xe jer napovnia qveviT Semotanili kompoziciuri veqtoruli 

gramatikis  mier da Semdeg misgan miRebulia Sesabamisi qula  

funqciis saSualebiT. rac ufro maRalia xis qula, miT ufro darwmunebulia 



98

computation

algoriTmi imaSi, rom xis struqtura sworia. es maqsimalur-zRvruli, 

struqturis saprognozo miznis funqcia (Taskar, Klein, Collins, Koller, & 

Manning, 2004; Ratliff, Bagnell, & Zinkevich, 2007; Socher, Lin, Ng, & Manning, 

2011b) kvg-s ise avarjiSebs, rom umaRlesi qulis mqone xe iqneba swori 

xe:  da misi qula, sul mcire, zRvruli danakargiT 

aRemateba nebismieri sxva SesaZlo  xis qulas:

es gvaZlevs riskis regularizebul funqcias  savarjiSo maga

liTisTvis:

sadac

intuiciurad, miznis funqciis minimizaciisTvis unda gaizardos swori 

-xis qula da Semcirdes udidesi qulis mqone araswori -xis qula.

3.3  xeebisTvis qulebis miniWeba kompoziciuri rekursiuli gramatikebiT 
gadmocemis gasamartiveblad jer aRvwerT, Tu rogor iTvleba qula 

2.
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mocemuli srulad moniSnuli xisTvis standartuli rnq-iT da mere 

gadavalT qulis kvg-iT gamoTvlaze. amis Semdeg momdevno paragrafSi 

aRiwereba aRmavali sxivuri Zebna (bottom-up beam search) da misi miaxloeba 

optimaluri xis sapovnelad. 

jerjerobiT davuSvaT, rom mocemulia garCevis moniSnuli xe, 

rogorc es naCvenebia me-2 naxazze. sityvis warmodgenas vsazRvravT 

rogorc (veqtori, POS) saxis wyvilebs: 

, sadac veqtorebi gansazRvrulia ise, rogorc 3.1 paragrafSi da POS 

Tegebi miRebulia aug-dan. standartuli rnq arsebiTad ugulebelyofs 

yvela POS Tegs. sintaqsuri kategoriebi TiToeul araterminalur 

kvanZSi asocirebulia erTsa da imave neironul qselTan (anu wonebi 

mTlianad mibmulia kvanZebze). naxazi 2 gamosaxuli binaruli xe 

SeiZleba warmovadginoT gantotebuli sameulebis saxiT: 

. TiToeuli aseTi sameuli niSnavs, rom mSobel  kvanZs hyavs 

ori memkvidre da TiToeuli  SeiZleba iyos sityvis veqtori an 

xis araterminaluri kvanZi. naxazi 2 naCvenebi magaliTisTvis gveqneba 

sameulebi . SevniSnavT, 

rom neironuli qselis replikaciisTvis da kvanZebis warmodgenebis 

aRmavali gziT gamoTvlisTvis saWiroa, rom mSobel da memkvidre kvanZebs 

erTi da igive ganzomileba hqondeT: .

xis mocemuli struqturisTvis axla gamoviTvliT TiToeuli kvanZis 

aqtivacias qvevidan zeviT. viwyebT  -is aqtivaciis gamoTvlas misi 

memkvidre kvanZebis sityvebis veqtorebis gamoyenebiT. jer SevaerTebT 

(konkatenaciiT) memkvidreTa  warmodgenebs da 

miviRebT veqtors .  Semdeg kompoziciis funqcia 

amravlebs am veqtors rnq parametrebis wonebze, 

, da miRebuli veqtoris elementebze amuSavebs arawrfivobis funqcias 

. miRebuli  Sedegi SemdegSi gamoiyeneba -is 

Semavali parametris saxiT: 

sintaqsuri Semadgenlis mSoblobis damajereblobis qulis 

gamosaTvlelad rnq iyenebs erT erTeulian wrfiv Sres nebismieri -sTvis:
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sadac  aris im parametrebis veqtori, romelTa gavarjiSebaa 

saWiro. es qula gamoiyeneba umaRlesquliani xis mosaZebnad. garCevis 

amocanebSi standartuli rnq-ebis gamoyenebis detalebi SeiZleba ixiloT 

naSromSi (Socher, Lin, Ng, & Manning, 2011b). 

standartuli rnq moiTxovs, rom kompoziciis erTma funqciam 

SeiTavsos kompoziciebis yvela tipi: zedsarTavebi da arsebiTi saxelebi, 

zmnebi da arsebiTi saxelebi, zmnizedebi da zedsarTavebi da a.S. miuxedavad 

imisa, rom es sakmaod mZlavri funqciaa, gairkva, rom neironuli qselis 

wonis calkeul matricas ar SeuZlia srulad asaxos kompoziciurobis 

mTeli mravalferovneba. SesaZlebelia sxvadasxva gafarToeba: orSriani 

rnq ufro gamomsaxvelobiTi iqneba, magram misi gavarjiSeba gaZneldeba, 

radgan miRebuli neironuli qseli Zalian gaRrmavdeba da, gradientuli 

problemebis gaqrobis gamo, dazaraldeba. (Socher, Huval, Manning, & Ng, 

2012)-Si avtorebma TiToeul calkeul sityvas Seusabames matrica da 

veqtori. kompoziciis procesSi matrica muSaobs mezobeli kvanZis 

veqtorze. es iZleva kompoziciis mZlavr funqcias, romelic, arsebiTad, 

damokidebulia im sityvebze, romelTa kombinaciac xorcieldeba, magram 

modelis parametrTa ricxvi Zalian izrdeba da kompoziciis funqciebi ver 

3.
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axerxeben msgavs POS Tegebsa da sintaqsur kategoriebs Soris sintaqsuri 

msgavsebis daWeras. 

am mizezTa gamo, Semogvaqvs kompoziciuri veqtoruli gramatika 

(kvg), romelic TiToeul kvanZSi kompoziciis funqcias damokidebuls 

xdis aug-dan miRebul sintaqsur kategoriebze. amrigad, kvg-ebi 

aerTianeben diskretul, sintaqsur wesTa albaTobebs da veqtorTa uwyvet 

kompoziciebs. mTavari ideaa is, rom memkvidreTa sintaqsuri kategoriebi 

gansazRvraven, Tu ra kompoziciis funqcia unda iqnes gamoyenebuli maTi 

mSoblebis veqtoris gamosaTvlelad. kompoziciis specialuri funqcia 

TiToeuli wesis marjvena mxarisTvis, marTalia, srulyofili araa, 

magram mas SeuZlia kargad gamosaxos  saerTo kompoziciuri procesebi, 

rogoricaa, erTi mxriv, zedsarTavis an zmnizedis modifikacia da, meore 

mxriv, arsebiTi saxelis an klauzis gasruleba (clausal complementation). 

magaliTad, mas SeuZlia iswavlos, rom NP unda hgavdes mis Tav-saxels (head 

noun) da ar iyos gansazRvruli artikliT maSin, rodesac zedsarTavis 

modifikaciisas orive sityva mniSvnelovnad gansazRvravs frazis azrs. 

sawyisi rnq parametrizebulia wonis calkeuli  matriciT. amisgan 

gansxvavebiT, kvg iyenebs sintaqsurad unificirebul rnq-s, romelsac aqvs 

aseTi wonebis simravle. am simravlis zoma damokidebulia aug-Si mezobeli 

kategoriebis kombinaciaTa ricxvze. 

naxazi 3 aCvenebs sintaqsurad unificirebuli rnq-is magaliTs, 

romelic iTvlis mSobelTa veqtorebs sintaqsurad daubmeli wonebiT. kvg 

iTvlis pirveli mSoblis veqtors sintaqsurad unificirebuli rnq-iT:

sadac axla  aris matrica, romelic 

damokidebulia ori memkvidris kategoriebze.  aRmaval proceduraSi 

TiToeuli kvanZis qula Sedgeba ori elementis jamisgan: pirvelia 

calkeuli wrfivi erTeuli, romelic afasebs mSoblis veqtors, meore 

ki aug-is logariTmuli albaToba wesisTvis, romelic aerTebs am or 

memkvidres:
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sadac   modis aug-dan. es SeiZleba interpre

tirebul iqnes rogorc logariTmuli albaToba diskretul-uwyveti wesis 

gamoyenebisa Semdegi faqtorizaciiT:

magram unda SevniSnoT, rom, sityvaTa veqtorebis uwyvetobis gamo,  

aseTi kvg wesis gamoyenebis albaToba ver edreba im albaTobebs, romlebic 

miRebulia aug-dan, radgan am ukanasknelTa jami yvela memkvidrisTvis 1-s 

iZleva.

Tu davuSvebT, rom  kvanZs aqvs sintaqsuri kategoria , SevZlebT 

meore veqtoris gamoTvlas:

bolo mSoblis qula am trigramaSi gamoiTvleba, rogorc

3.4  garCeva kompoziciuri veqtoruli gramatikebiT

zemoT moyvanili qulebi (toloba ( )) gamoiyeneba winadadebis swori 

xis mosaZebnad. is, Tu ramdenad kargia xe, izomeba misi quliT. sruli xis 

kvg qula aris misi kvanZebis qulebis jami:

miznis mTavari funqcia toloba ( )-Si moicavs maqsimizacias 

yvela SesaZlo xis mimarT: . globalur maqsimums didi 

winadadebisTvis efeqturad ver vipoviT, am miznisTvis verc dinamikur 

programirebas gamoviyenebT. es xdeba imis gamo, rom veqtorebi aug-

is bazisis damoukideblobis pirobebs arRveven. kvanZis warmodgena  

wyvilis (kategoria, veqtori) saxiT damokidebulia mis spenSi myof yvela 

sityvaze da, amdenad, globaluri optimumis gamosaTvlelad mogviwevs 

yvela binaruli xis qulebis gamoTvla.  sigrZis mqone winadadebisTvis 

arsebobs  cali SesaZlo binaruli xe, rac Zalian didi 

ricxvia TviT saSualo sigrZis winadadebebisTvisac ki. 

SeiZleba aRmavali sxivuri Zebnis gamoyeneba sqemis TiToeul ujredSi 
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-saukeTeso siis damaxsovrebiT, SesaZloa, TiToeuli sintaqsuri 

kategoriisTvis. sxivuri Zebnis procedura mainc mniSvnelovnad ufro 

nelia, vidre mxolod gamartivebuli sabaziso  aug-is gamoyeneba, 

gansakuTrebiT maSin, roca am ukanasknels mdgomareobaTa mcire simravle 

aqvs (detalebisTvis ixileT momdevno paragrafi). vinaidan TiToeuli 

albaTobis Zieba (look-up) did resursebs ar iTxovs, magram sintaqsurad 

unificirebuli rnq-is qulis gamoTvlas matricebis gamravleba sWirdeba, 

sasurvelia sintaqsurad unificirebuli rnq-ebis qulebis gamoTvlebis 

ricxvis Semcireba mxolod im xeebisTvis, romlebic semantikur 

informacias moiTxoven. SevniSnoT, rom stenfordis aug gamrCevisTvis, 

moniSnuli F1-is (labeled F1) mniSvneloba satesto simravleze aris 86.17%. 

Tu gamoviyenebT orakuls mis mier Seqmnili 200 xidan saukeTeso xis 

amosarCevad, maSin F1-ma SeiZleba 95.46%-s miaRwios. 

Cven es informacia gamoviyeneT, raTa gamoyvana dagveCqarebina 

garCevis sqemis qvevidan zeviT orjer gavliT.  pirveli gavlisas viyenebT 

mxolod ZiriTad aug-s, raTa xeze SevasruloT kok-kasami-iangeris 

dinamikuri programirebis algoriTmi. -saukeTeso garCeva 

sqemis zeda ujredSi gamoiTvleba (Huang & Chiang, 2005)-is efeqturi 

algoriTmiT. amis Semdeg, meore gavla mimdinareobs sxivuri Zebnis sruli 

kvg modeliT (sintaqsurad unificirebuli rnq-is matricebis naklebad 

efeqturi gamravlebis CaTvliT). sxivuri Zebna ganixilavs mxolod im 

frazebs, romlebic 200 saukeTeso garCevaSi xvdebian. es gadaxarisxebis 

msgavsia, magram erTi mniSvnelovani gansxvavebiT: TiToeul kvanZSi 

sintaqsurad unificirebuli rnq-is wesebis qulebis gamoTvla kvlavac 

mxolod memkvidreebSi arsebul veqtorebs wvdeba da ara mTel xesa Tu sxva 

globalur niSan-Tvisebebs. es saSualebas iZleva, rom meore gavla Zalian 

swrafad Sesruldes. qvemoT moyvanil eqsperimentebSi es struqtura da 

ganlageba gamoiyeneba. 

3.5  sintaqsurad unificirebuli rekursiuli neironuli qselebis 
gavarjiSeba 

sruli kvg-is gavarjiSeba or stadiad mimdinareobs. Tavdapirvelad 

avarjiSeben ZiriTad aug-s. misi saukeTeso xeebi qeSirdeba da gamoiyeneba 
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sintaqsurad unificirebuli rnq-isTvis, romelic damokidebulia aug-

ze. sintaqsurad unificirebuli rnq gavarjiSeba xorcieldeba toloba  

( )-Si gamoyenebuli miznis funqciiT da qulebiT, rogors es naCvenebi iyo 

toloba ( )-Si. TiToeul winadadebaSi viyenebT zemoT aRweril meTods 

optimaluri xis efeqturad sapovnelad. 

miznis funqciis minimizaciisTvis unda gaizardos swori xis 

Semadgenlebis qulebi da, amasTanave,  unda Semcirdes udidesi qulis 

mqone araswori xis qula. warmoebulebi gamoiTvleba struqturaze 

ukugavrcelebis gziT (backpropagation through structure, BTS) (Goller & 

Küchler, 1996). xis warmoebuli  unda iqnes aRebuli masSi Semavali 

yvela parametris matricis  mixedviT. standartul rnq-ebSi 

ukugavrcelebis mTavari gansxvaveba sintaqsurad unificirebul rnq-

ebSi ukugavrcelebisgan aris is, rom TiToeul kvanZSi warmoebulebi 

mxolod emateba imave kvanZSi specifikuri matricis warmoebuls. rnq-ebze 

ukugavrcelebis Sesaxeb detalebi SeiZleba ixiloT (Socher, Manning, & Ng, 

2010)-Si. 

3.6  qvegradientuli meTodebi da AdaGrad 
miznis funqcia ar aris warmoebadi yulfis dakargvis gamo. amitom 

gradientul aRmasvlas vazogadebT qvegradientuli meTodiT (Ratliff, 
Bagnell, & Zinkevich, 2007), romelic gradientis msgavs mimarTulebas 

iTvlis. davuSvaT  aris yvela 

 cali modelis parametris veqtori, sadac  aRniSnavs im 

matricebis simravles romlebic savarjiSo simravleSi Sedian. toloba  

( )-is qvegradienti xdeba

sadac  aris umaRlesi qulis mqone xe. miznis funqciis 

minimizaciisTvis viyenebT AdaGrad-is (Duchi, Hazan, & Singer, 2011) 

diagonalur variants minipartiebiT (minibatches). Cveni parametrebis 

ganaxlebisTvis jer vsazRvravT , rogorc qvegradients 

drois momentSi, da . parametris ganaxleba 

drois  bijze ganisazRvreba, rogorc 
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sadac α daswavlis intensiurobas aRniSnavs. vinaidan viyenebT -s 

diagonals, gviwevs mxolod  mniSvnelobis Senaxva da ganaxlebac swrafad 

gamoiTvleba: drois  bijze, -ur parametr -is ganaxleba aris 

amgvarad, daswavlis intensivoba sxvadasxva parametrisTvis sxvada

sxvanairad aris adaptirebuli. ufro iSviaTi parametrebisTvis is 

ufro maRalia, vidre xSirad Semomavali parametrebisTvis. es Cveni 

situaciisTvis gamosadegia, radgan zogi  matrica mxolod ramdenime 

savarjiSo xeSi Cndeba. am proceduram gacilebiT ukeTesi optimumebi 

moiZia (gaumjobesebis simravleze (development set, an dev set) daaxloebiT 

≈3%-iT ukeTesi moniSnuli F1) da ufro swrafad konvergirda, vidre L-BFGS 

algoriTmi, romelic manamde iyo gamoyenebuli rnq-is gavarjiSebisTvis 

(Socher, Huang, Pennington, Ng, & Manning, 2011). gavarjiSebis dro calkeul 

manqanaze daaxloebiT 4 saaTia. 

3.7  wonis matricebis inicializacia 
roca araferia cnobili imis Sesaxeb, Tu rogor unda moxdes ori 

kategoriis kombinireba, upiratesobas vaniWebT  veqtorebis kombinirebas 

maTi saSualo sididis mixedviT da ara sruliad nebismieri proeqciiT. 

amgvarad, binaruli  matricebi inicializdeba Semdegnairad: 

sadac gadaxra (bias) bolo svetSia CarTuli da SemTxveviTi sidide 

Tanabradaa ganawilebuli: . pirveli 

bloki mravldeba marcxena memkvidreze, meore ki marjvenaze:

4  eqsperimentebi

Cven kvg-s vafasebT ornairad: jer garCevis standartuli SefasebiT 

Penn Treebank-is uol sTriT jornalis (Penn Treebank WSJ) monacemebze 

dayrdnobiT da Semdeg modelis Secdomebis detaluri analiziT. 
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4.1  hiperparametrebis jvaredini Semowmeba 
Cven gamoviyeneT WSJ-s 22-e ganyofilebis pirveli 20 faili ramdenime 

modelisa da optimizaciis variantis jvaredini SemowmebisTvis. ZiriTadi 

albaTuri ukonteqsto gramatika iyenebs stenfordis aug-gamrCevis 

gamartivebul kategoriebs (Klein & Manning, 2003b). Cven SevamcireT 

aug-is mdgomareobebis daxleCva (rac xels gvaZlevs, radgan iwvevs 

rogorc simeCxris, ise sintaqsurad unificirebuli rnq-is parametrebis 

Semcirebas) gavarjiSebisas Semdegi opciebis damatebiT: ‘-noRightRec 

dominatesV 0 -baseNP 0’. es amcirebs mdgomareobaTa simravles 15,276-dan 

12,061 mdgomareobamde da 602 POS Tegamde. isini moicaven daxleCil 

kategoriebs, rogoricaa mSobelTa anotaciis kategoriebi, mag., VPˆS. amas 

garda, ugulebelvyofT sintaqsurad unificirebuli rnq-is kategoriebis 

yvela daxleCas, rac iZleva 66 erTadgilian da 992 oradgilian memkvidreTa 

wyvils. amgvarad, sintaqsurad unificirebul rnq-s aqvs 66+882 gardaqmnis 

matrica da qulebis veqtori. SevniSnoT, rom SeiZleba gamoyenebul iqnes 

nebismieri, maT Soris latenturi anotaciisac, aug-ebi (Matsuzaki, Miyao, & 

Tsujii, 2005).

Tumca, vinaidan veqtorebi asaxaven leqsikur da semantikur 

informacias, TviT martivi ZiriTadi aug-ebic ki SeiZleba mniSvnelovnad 

gaumjobesdes, radgan aug-ebis gamoTvliTi sirTule damokidebulia 

mdgomareobebis raodenobaze - mcire raodenobis mdgomareobebiani aug 

gacilebiT swrafia.

WSJ-s 22-e ganyofilebis gaumjobesebis simravles (1700 sentences) 

sWirdeba daaxloebiT 4700 wami martivi ZiriTadi aug-iT, 1320 wami Cveni axali 

kvg-iT, da 1600 wami axlaxan gamoqveynebuli stenfordis faqtorizebuli 

gamrCeviT. maSasadame, Sedegebis gazrdasTan erTad siswrafec gaizarda 

daaxloebiT 20%-iT. 

vafiqsirebT erTsa da imave regularizacias  yvela 

parametrisTvis. mini-partiis zomad gansazRvruli iyo 20. jvaredinad 

SevamowmeT AdaGrad-is daswavlis intensiuroba, romelic sabolood 

-ze davafiqsireT, da sityvis veqtoris zoma. (Turian, Ratinov, & Bengio, 

2010)-is mier mocemuli 25-ganzomilebianma veqtorebma mogvca saukeTeso 

Sedegebi da ufro swrafi iyo, vidre 50-, 100- an 200-ganzomilebianebi. 
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4.2  Sedegebi WSJ-ze

gaumjobesebis simravlis sizuste saukeTeso modelisTvis aris 90.93% 

moniSnuli F1 yvela winadadebaze. am modelma mogvca 90.44%  saboloo test-

simravleze (WSJ-s 23-e ganyofileba). cxrili 1 adarebs Cvens Sedegebs 

stenfordis gamrCevis or variants (araleqsikalizebul aug-s (Klein & 

Manning, 2003a)  da faqtorizebul gamrCevs (Klein & Manning, 2003b)) da sxva 

gamrCevebs, romlebic mdgomareobebis ufro mravalferovan warmodgenebs 

iyeneben: berklis gamrCevi (Petrov & Klein, 2007), kolinzis gamrCevi 

(Collins, 1997), SSN: statistikuri neironuli qselis gamrCevi (Henderson, 

2004), faqtorizebuli aug-ebi (Hall & Klein, 2012); aseve, Charniak-SelfTrain: 

TviTmavarjiSebeli midgoma (McClosky, Charniak, & Johnson, 2006), romelic 

ramdenjerme amuSavebs da arCevs damatebiT did korpusebs, Charniak-

RS: wamyvani TviTgavarjiSebuli da diskriminaciulad gadaxarisxebuli 

Cerniak-jonsonis gamrCevi, romelSic kombinirebulia midgomebi 

(Charniak, 2000; McClosky, Charniak, & Johnson, 2006; Charniak & Johnson, 2005).  

ufro detaluri SedarebisTvis ix. (Kummerfeld, Hall, Curran, & Klein, 2012). 

vadarebT aseve standartul rnq-sTan ‘kvg (rnq)’ da SemoTavazebul kvg-

sTan sintaqsurad unificirebuli rnq-ebiT. 
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4.3  modelis analizi

Secdomebis tipebis analizi. cxrili 2 sxvadasxva gamrCevis Secdomis 

detalur Sedarebas gviCvenebs. Cven viyenebT (Kummerfeld, Hall, Curran, & 

Klein, 2012)-is kods da vadarebT stenfordis faqtorizebuli gamrCevis 

wina versias iseve, rogorc berklis da Cerniak-jonsonis gadaxarisxebul 

TviTgavarjiSebul gamrCevebs (rogorc es zeviT iyo gansazRvruli). 

detalebisTvis da sxva gamrCevebTan SedarebisTvis ixileT (Kummerfeld, 

Hall, Curran, & Klein, 2012). erT-erTi mTavari mizezi imisa, rom stenfordis 

faqtorizebul gamrCevTan SedarebiT Sedegebi ukeTesia aris is, rom PP 

frazebi sworadaa ganlagebuli. rodesac vzomavT mxolod im garCevis 

kvanZebis F1-s, romlebic Seicaven erT PP memkvidres mainc, kvg aumjobesebs 

stenfordis gamrCevs 6.2%-iT, 77.54%-is tol F1-mde. es aris winadadebaSi 

frCxilebis Secdomebis saSualo raodenobis 0.23-iT Semcireba. ‘sxva’ 
kategoria moicavs VP-s, PP-s da sxva bmebs, CarTulebsa (appositives) da 

modifikatorebis, aseve, QP-ebis Sinagan struqturebs.

kompoziciis matricebis analizi.  binaruli matricebis normebis 

analizi aCvenebs, rom modeli swavlobs Tav-sityvaTa Serbilebul 

veqtorizebul cnebas. Tav-sityvebs ufro didi wona da mniSvneloba 

eniWebaT mSobeli veqtoris gamoTvlis dros.  matricebSi, sadac 

kombinirebulia mezobeli kvanZebi, romelTa kategoriebia VP:PP, VP:NP 

da VP:PRT, dominireben im nawilis wonebi, romlebic mravldebian VP 
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memkvidre veqtorze. analogiurad, NP-ebi dominireben DT-s. me-5 naxazze 

naCvenebia matricebis nimuSebi. ori mkveTri diagonali 3.7 paragrafSi 

aRwerili inicializaciiT aris ganpirobebuli. 

PP bmebis semantikuri transferi. am mcire modelis analizSi 

vixilavT winadadebaTa or wyvils, romelic verc stenfordis gamrCevma da 

verc kvg-m WSJ-ze gavarjiSebis modelma sworad ver gaarCies. amis Semdeg, 

gavagrZelebT orive gamrCevis gavarjiSebas or msgavs magaliTze da 

gavaanalizebT, gamrCevebma  sworad gadaitanes Tu ara codna. savarjiSo 

magaliTebia He eats spaghetti with a fork  da She eats spaghetti with pork.  am 

magaliTebis msgavsi satesto magaliTebia: He eats spaghetti with a spoon da He 

eats spaghetti with meat. Tavdapirvelad orive gamrCevi arasworad abams PP-s 

naxazi 4. PP bmebis semantikuri transferis test-magaliTebi. kvg-m SeZlo sityvebis Sesaxeb 
semantikuri codnis gadatana mocemuli msgavsi savarjiSo magaliTebisTvis. amisgan gansx-
vavebiT, stenfordis gamrCevma ver ganasxvava PP bmebi sityvebis semantikaze dayrdnobiT.
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zmnasTan orive satesto magaliTSi. gavarjiSebis Semdeg kvg sworad arCevs 

orives maSin, roca stenfordis faqtorizebuli gamrCevi arasworad abams 

orive PP-s spaghetti-sTan.  kvg-s unari, rom gadaitanos swori PP bmebi, 

emyareba sityvis semantikur veqtorTa msgavsebas winadadebaSi Semomaval 

sityvebs Soris. naxazi 4 aCvenebs am ori gamrCevis gavarjiSebiT miRebul 

Sedegebs. 

5  daskvna 
Cven SemoviReT kompoziciuri veqtoruli gramatikebi (kvg-ebi): 

garCevis modeli, romelSic mcireric

xovani mdgomareobebis mqone albaTuri 

ukonteqsto gramatikebis (aug-ebis) sis

wrafe erwymis sityvaTa neironuli war

modgenebis da kompoziciur frazaTa veq

torebis simdidres. kompoziciuri veq

torebi daiswavleba axali, sintaqsurad 

daubmeli rekursiuli neironuli qse

lebis (rnq-ebis) saSualebiT. es modeli, 

lingvisturi TvalsazrisiT, ufro damaje

rebelia, radgan igi mSobeli kvanZisTvis 

kompoziciis sxvadasxva funqcias irCevs 

imis mixedviT, Tu rogoria am kvanZis 

memkvidreebis sintaqsuri kategoriebi. 

kvg-m miaRwia 90.44% moniSnul F1-s WSJ-is 

srul satesto simravleze da 20%-iT ufro 

swrafia, vidre stenfordis adrindeli 

gamrCevi. 

madlierebis gamoxatva

madlobas vuxdiT persi langs am 

statiis Taobaze gamarTuli saubrebisTvis. 

rixards mxari dauWira maikrosoftma 

kvlevisaTvis gamoyofili sadoqtoro 
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stipendiiT. avtorebi madlobas uxdian Tavdacvis mowinave kvlevebis 

proeqtebis saagentos (DARPA), teqstis Rrma gamokvlevisa da filtraciis 

programas (DEFT) am Sromis mxardaWerisTvis (sahaero Zalebis kvlevebis 

laboratoriis (AFRL) kontraqti: FA8750-13-2-0040 da DARPA-s Rrma 

daswavlis programis kontraqti: FA8650-10C-7020). am naSromSi gamoTqmuli 

nebismieri azri, Sedegi, daskvna  da rekomendacia ekuTvniT avtorebs da 

SeiZleba ar gamoxatavdes DARPA-s, AFRL-is, an SeerTebuli Statebis 

mTavrobis Sexedulebebs. 
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Realization of Verbal Models  
in the Corpus of Modern  

Georgian Language 
Irina Lobzhanidze

Ilia State University

Abstract
In this paper, pecularities of Georgian Verbal Paradigm are presented along with their 

application to the morphological analyzer and generator of Modern Georgian langauge. 
The development of morphological analyzer is part of a project on Corpus Annotation and 
Analysis Software for Modern Georgian Language financed by the Shota Rustaveli National 
Science Foundation. 

The paper is divided into the following parts: I. Introduction; II. Theory and Prerequisites; 
III. Models of Georgian verbal paradigm; IV. Errata and Testing; V. Conclusions

Keywords: verbal tagset, overlapping of forms, finite state transducers

1. Introduction
Modern Georgian Language belongs to morphologically rich languages. It means that 

the morphologically rich nature of Georgian expresses different levels of information at the 
word level and the grammatical functions of words are not associated with their syntactic 
position. This leads to a high degree of word order variation at the level of sentence. At 
the same time, there are a lot of the Natural Language Processing (NLP) systems used for 
treating languages with concatenative type of morphology like Georgian. One of the most 
famous approaches to the morphological analysis of such kind of languages is a finite state 
technology as described by Beesley and Karttunen (2003). Finite state technology is used in 
morphological processing, semantics and discource modelling. 
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Thus, we present the Morphological Analyzer of Modern Georgian language developed 
using finite-state technology, especially, xfst and lexc. The system covers the full inflectional 
paradigm of Modern Georgian language and is able to do both analysis and generation. 
The morphotactics is encoded in lexicons and alternation rules - in regular expressions. 
Taking into account that the previous approaches to computational modelling of Modern 
Georgian language differ between each other from the viewpoints of linguistic approaches 
and systems used and the majority of difficulties are associated with generation of Georgian 
verb, the main focus of the paper is to desribe Georgian Verbal Paradigm as realized in the 
above-mentioned morphological analyzer, including, tagset and its testing process.

2. Theory and Prerequisites
Georgian verb contains many morphs, which from one point of view are typical for 

agglutinating structures, but from the other – for flexible ones. Georgian verbal paradigm 
can be considered as a mixed one. The maximum possible quantity of slots in verbal template 
varies from 9 to 12 as described by B. Hewitt (1995), W. Boeder (2005) and others and 
consists of the following units: 1) preverbs, 2) prefixal person markers, 3) version markers, 
4) root, 5) passive markers, 6) thematic markers, 7) causative markers, 8) screeve markers, 
9) suffixal person markers. 

In addition, any kind of morpheme gives information about the grammatical function of 
word. Georgian verb, generally, uses bound morphemes to show its grammatical function. 
The main ways of use are as follows:

1.	 affixation, e.g.
Lexical Level: Ipfv+wanwaleb-s+V+RelStat+Intr+AutAct+FutCond+<NomSubj>+Subj3Sg
Surface Level: iwanwalebda

2.	 root vowel alternation, e.g.
Lexical Level: Ipfv+drek-s+V+Din+Trans+Act+Pres+<NomSubj>+<DatObj>+Subj

3Sg+Obj3
Surface Level: dreks

Lexical Level: Pfv+drek-s+V+Din+Trans+Act+Aor+<ErgSubj>+<NomObj>+Subj3
Sg+Obj3

Surface Level: modrika

3.	 root alternation, e.g.
Lexical Level: Ipfv+eubneb-a+V+Trans+Act+Fut+<NomSubj>+<DatObjRec>+<DatObj>+
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Subj3Sg+ObjRec3+Obj3 
Surface Level: etyvis

At the same time, any kind of morphological analysis is based on the internal structure 
of word. Belonging to closed word-class conjunctions and particles can be marked only by 
PoS tags. Belonging to open class verbs in Georgian have a big quantity of grammatical 
features. Description and computer implementation of these features both morphological 
and syntactic, always, depend on the linguistic theory chosen previously. As it was stated 
above, different research groups specialized in computational modeling of Georgian verbal 
paradigm, but their decisions as well as realization of their decisions were different. Some of 
their models are worth of describing separately. 

K. Datukishvili, N. Loladze, M. Zakalashvili described combination of different 
morphemes, their use in templatic patterns and application of the above mentioned patterns to 
the computational modeling system so called Morphologic Processor (Datukischvili, 2005). 
L. Margvelani analyzing Word-Forms and their application to spellchecking of Modern 
Georgian Language payed special attention to complicated patterns caused by multihomonic 
affixes used for different Part of Speeches (PoS). The system as realized consists of roots and 
algorithm, which constructs from affixes and roots correct forms (Margvelani, 1999-2001). 
Approaches described above, generally, follow the description of Georgian Verbal Paradigm 
as stated by A. Shanidze (1953). 

O. Gurevich (2006) and O. Kapanadze (2009) in their works use finite state transducers 
(FST) and follow the linguistic approaches of previous authors, e.g. O. Kapanadze subdivides 
Georgian verbal pattern in five groups, especially, transitive, intransitive, medial, inversion 
and stative, while O. Gurevich (2006) stating the lexical classes of D. Melikishvili (2001) 
argues that her classification is too fine, chooses the system described previously, but tries 
to find interdependencies between Future and Conditional or Aorist and Perfect. During the 
compilation of a full-scale computational grammar within the framework of the Lexical 
Functional Grammar P. Meurer (2007) has used similar finite state calculus as well, but in 
contrast to the above-mentioned approaches his work is based on a digitized version of K. 
Tschenkeli Dictionary with verbal nouns and, especially, verbal roots considered as initial 
lemmas for verbs. 

M. Tandashvili following the theory of a Paradigm of Marks developed by T. Uturgaidze 
(1999-2002) about three independent components of Georgian Verbal paradigm: paradigm of 
persons, paradigm of tense and mood and paradigm of marks (voice, version and causation) 
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tried to describe syntactic patterns relevant to Modern Georgian Language, but has not tried 
their computerized implementaton. 

None of the previous computerized approaches to Georgian verbal paradigm follows the 
theory of D. Melikishvili in spite of the fact that it classifies Georgian verbs by diathesis – the 
inflected form of a Georgian verb and the phrasal components expressed by its morphology 
indicating how they relate to one another morphosyntactically, i.e. the verb and argument as 
its performer, undergoer, benefeciary etc. All first diathesis verbs are active and may or may 
not have an object so called autoactives. If a first diathesis verb has a direct object, it is direct 
transitive, while if it has an indirect object it is indirect transitive. Verbs of the other diathesis 
are derived via two passivization transformation: when a direct object of a first diathesis verb 
is converted to the subject, it becomes a second diathesis verb and when the indirect object 
of a first or second diathesis verb is inverted to the subject it becomes a third diathesis verb. 
Diathesis allows verbs that share the same structure (form) and construction (function) to be 
grouped together. 

Thus, taking into account the above-mentioned approaches the linguistic description of 
Georgian verb is to be based on four main aspects:

a)	 Quantity of morphes/slots to be described;
b)	 Internal changes between or within morphes/slots;
c)	 Linguistic theory used for reference, and;
d)	 Of course, Type of dictionary(ies) used.
All these parameters make the description of Georgian Verbal pattern possible. Thus, in 

the Morphological analyzer and Generator of Modern Georgian language compiled within 
the framework of the project AR/320/4-105/11 financed by the Shota Rustaveli National 
Science Foundation, we have used 9-slot pattern undergoing three kind of internal changes 
based on the linguistic theory of D. Melikishvili with appropriate index and list of verbs in 
the forms as represented in the Dictionary of Arn. Chikobava (1950-1964). 

The system has been developed by means of xerox finite state tools, especially, xfst and 
lexc as described by K. Beesley (2003). The morphotactics is encoded in the lexicons and 
alternation rules - in regular expressions. The morphological transducer developed on the 
basis of Xerox Finite State Tools (Xfst) has the following structure: 
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It includes 13 blocks of the existing Part of Speech (PoS) of Modern Georgian language 
as well as separate blocks for Punctuation and Abbreviations, while the pattern for Verbal 
Paradigm is subdivided into additional 66 groups as described by D. Melikishvili and an 
additional group for irregular verbs. At the same time, the main features associated with 
computational processing of grammatical phenomena are lemmata of a concrete verbal 
forms and labels so called tags for grammatical description of words as presented in raw 
text. Thus, their description is closely connected to the following questions:

1)	 What can be considered as a lemma for Georgian verbal pattern;
2)	 What morphosyntactic features are worth of representing in the tagset; 
3)	 Which kind of flag diacritics should be used to provide long distance dependences 

as they are represented in Georgian verbal pattern.
Let’s consider these questions separately, having in mind that the answers to these 

questions will enable the community of interest to discuss and improve knowledge regarding 
the approaches to verbal patterns of Modern Georgian by means of computer.

3. Morphotactics of Georgian verbal paradigm

3.1. Principles of Lemmatization
Lemmatization is the process of deriving the base form or lemma of a word from one of its 

inflected forms. For languages with rich morphology like Modern Georgian, lemmatization 
may be considered as a quite difficult task taking in mind that it requires a lexicon consisting 
of lemmata with a set of rules for creating inflected forms. In Modern Georgian Language, 
the lemma for Nominal Paradigm is a form in Nominative Case, singular, but what can be 
considered as a lemma for Georgian verbal paradigm? 

MAF says that: “lemma – lemmatized form class of inflected forms differing only by 
inflectional morphology. A lemma is usually referred to by one of these forms, arbitrarily 
chosen (e.g., infinitive for French verbs).” (ISO_TC_37/SC 2005, 9)

As it was said above the lemmatization requires a lexicon consisting of lemmata, but the 
Modern Georgian language has not infinitive. That is why the majority of Modern Georgian 
Dictionaries include two approaches to the base form of dictionary entries:

a)	 verbal noun so called masdar form;
b)	 the third person singular subject in present indicative.
Both of these approaches can be described separately, but taking into account that the 

focus of our research is closely connected to the existing of word indexes as well as the 
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possibility of their processing by means of finite state automata, we have chosen the second 
approach as represented by Arn. Chikobava (1950-1964) and D. Melikishvili (2001). Also, 
there should be mentioned that if we consider a possibility of stemming of verbal form, the 
second person singular in present indicative may be considered as a unit closely associated 
with a stem. 

3.2. Tagsets and Principle of Annotation
The other issue which is worth of describing are morphosyntactic features and their 

representation in the tagset. It should be mentioned that the variety of tagset always depends 
on the end user. From one point of view there should be made a parallel with existing 
tagsets, but from the other, there should be taken into account the features and functions of 
linguistic theory under consideration. During the last time, some computational approaches 
describe so called theory-neutral tagsets and their priorities, but it is really not possible to 
have a theory-neutral annotation, every tagging scheme makes some theoretical assumptions 
(Atwell, 2008). As it was claimed the approach of P. Meurer from one point of view followed 
the Lexical Functional Grammar (LFG) theory, which differs from some others in handling 
phrase structure, analysis of Wh-questions etc., but at the same time this theory can’t be 
sufficient for describing language with free word order and very rich morphology like Modern 
Georgian Language. So, choosing the possible tagset there should be taken into account 
some tagsets of European language available online like Parole (Language Engineering, LE,  
1996-2012)1, Multext (MULTEXT-East Morphosyntactic Specifications, 2004)2 etc., but the 
main attention should be paid to the grammatical features they describe and the possibility 
of their use in case of Modern Georgian Language. 

Describing features as represented in Georgian verbal paradigm we have to start with 
verb described as a part of speech and represented by standard tag +Verb, also, there can 
be described an auxiliary verb by tag +Auxiliary. Georgian verbs are subdivided into the 
relative stative, absolute stative, dynamic and relative dynamic with appropriate tags:

+RelStat Relative Stative
+AbsStat Absolute Stative
+Din Dinamic
+RelDin Relative Dinamic

1	  http://www.lsi.upc.edu/~nlp/SVMTool/parole.html

2	  http://nl.ijs.si/ME/Vault/V3/msd/html/
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The quantity of preverbs in Modern Georgian language is equal to twenty one, especially, 
mi-, mo-, a-, amo-, agh-, aghmo-, uku-, da-, cha-, she-, shta-, ga-, gan-, gada-, ts’a-, ts’ar-, 
chamo-, shemo-, gamo-, gadmo-, ts’amo-. In series I screeves without preverbes are Present, 
Imperfect and Present Subjunctive, but D. Melikishvili describes some groups with preverbs 
in series I, e.g. daxtis (dakht’is) belonging to the fifth paradigm etc. Forms with preverbs, 
generally, belong to perfective aspect, while without – to imperfective, but taking into 
account their initial position in the word they are represented in the following way:

Pfv+ Perfective Aspect
Ipfv+ Imperfective Aspect

In cases when preverbed forms are not perfective, we do not describe them by tags. 
Depending on the possibility to take a direct object, Georgian verb can be transitive requiring 

a direct object (DO), intransitive without object and indirect transitive requiring indirect object 
(IO), but not a direct one. All these peculiarities are represented in the following way:

+Trans Transitive
+Intr Intransitive
+IndTrans Indirect Transitive

Verbal transitiveness is closely connected to voice and valency-related alternations. 
In linguistic literature, the category of voice following the tradition of Dionysius Thrax 
sometimes is called diathesis. Thus, the category of voice is subdivided into Active marked 
by grammatical subject, Autoactive reflecting self-active subject, Objectless Active reflecting 
subject without any object, Inactive i.e. Inversial Active, Passive expressing the theme or 
patient of the main verb and Autopassive i.e. Medio-Passive indicating that an activity 
occurs without an agent. They are reflected in the following way:  

+Act Active
+AutAct Autoactive
+IndAct Objectless Active, Indirect Active
+Inact Inactive, Inversial Active
+Pass Passive
+MPass Autopassive, Mediopassive

At the same time, D. Melikishvili describes not only morphological, but also syntactic 
features of the category of voice and invents three groups of Diathesis with different 
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morphological structures, which encompass all the above-mentioned types of voice, 
especially, I Diathesis includes Autoactive and Active forms, II Diathesis – Autopassive 
and Passive forms and III Diathesis – Inactive forms. These pecularities of verbal forms are 
represented in the following way:

+IDt I Diathesis
+IIDt II Diathesis
+IIIDt III Diathesis

As it was mentioned above, verbal transitiveness relates to polypersonalism of Georgian 
verb and different functions of subject and objects involved in the formation of sense, their 
description is based on the possibility to show Causer, Causee, Beneficiary, Pacient, Recipient 
and Location. These semantic functions are with version markers, but D. Melikishvili 
considers them as special affixes with concrete features. Thus, the tags are subdivided into 
those reflecting different kind of Subjects and those reflecting different kinds of Object.   

+Subj1Sg First Subject, Singular
+Subj2Sg Second Subject, Singular
+Subj3Sg Third Subject, Singular
+Subj1Pl First Subject, Plural
+Subj2Pl Second Subject, Plural
+Subj3Pl Third Subject, Plural
+SubjBen1Sg First Subject Beneficiary, Singular
+SubjBen2Sg Second Subject Beneficiary, Singular
+SubjBen3Sg Third Subject Beneficiary, Singular
+SubjBen1Pl First Subject Beneficiary, Plural
+SubjBen2Pl Second Subject Beneficiary, Plural
+SubjBen3Pl Third Subject Beneficiary, Plural
+SubjCaus1Sg First Subject, Singular, Causer
+SubjCaus2Sg Second Subject, Singular
+SubjCaus3Sg Third Subject, Singular
+SubjCaus1Pl First Subject, Plural
+SubjCaus2Pl Second Subject, Plural
+SubjCaus3Pl Third Subject, Plural
+Obj1Sg First Object, Singular
+Obj2Sg Second Object, Singular
+Obj3Sg Third Object, Singular
+Obj1Pl First Object, Plural
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+Obj2Pl Second Object, Plural
+Obj3Pl Third Object, Plural
+ObjBen1 First Object Beneficiary
+ObjBen1Sg First Object Beneficiary
+ObjBen1Pl First Object Beneficiary
+ObjBen2 Second Object Beneficiary
+ObjBen2Sg Second Object Beneficiary, Singular
+ObjBen2Pl Second Object Beneficiary, Plural
+ObjBen3 Third Object Beneficiary
+ObjLoc1 First Object Locative
+ObjLoc1Sg First Object Locative, Singular
+ObjLoc1Pl First Object Locative, Plural
+ObjLoc2 Second Object Locative
+ObjLoc2Sg Second Object Locative, Singular
+ObjLoc2Pl Second Object Locative, Plural
+ObjLoc3 Third Object Locative
+ObjRec1 First Object Recipient
+ObjRec1Sg First Object Recipient, Singular
+ObjRec1Pl First Object Recipient, Plural
+ObjRec2 Second Object Recipient
+Obj2RecSg Second Object Recipient, Singular
+Obj2RecPl Second Object Recipient, Plural
+Obj3Rec Third Object Recipient
+ObjRecCaus1 First Object Recipient, Causee
+ObjRecCaus1Sg First Object Recipient, Causee
+ObjRecCaus1Pl First Object Recipient, Causee
+ObjRecCaus2 Second Object Recipient, Causee
+Obj2RecCausSg Second Object Recipient, Causee
+Obj2RecCausPl Second Object Recipient, Causee
+Obj3RecCaus Third Object Recipient, Causee
+Obj1Pat First Object Patient
+Obj1PatSg First Object Patient, Singular
+Obj1PatPl First Object Patient, Plural
+Obj2Pat Second Object Patient
+Obj2PatSg Second Object Patient, Singular
+Obj2PatPl Second Object Patient, Plural
+Obj3Pat Third Object Patient
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Mood category is described as a part of Tense Aspect Mood (TAM) series and having 
in mind that it is not associate with any morph, we do not provide separate tags for it, but 
generally, represent it together with labels of screeves in the following way:

+Pres Present Indicative
+Imperf Imperfect Indicative
+PresSbj Present Subjunctive
+Fut Future Indicative
+FutCond Future Conditional
+FutSbj Future Subjunctive
+Aor Aorist Indicative
+AorSbj Aorist Subjunctive
+AorImp Aorist Imperative
+Res1 Perfect Indicative
+Res2 Pluperfect
+PerfSbj Perfect Subjunctive

Finally, the verbal paradigm includes Verbal Noun so called Masdar and Verbal Adjective 
so called Participle forms. Each of them shares features with Noun and Adjective and 
sometimes their verbal origin can be seen only because of preverbs used for their formation. 
In majority of cases, Verbal Nouns  and Adjective are formed by adding appropriate affixes 
to Presence or Future forms. They are shown in the following way:

+VerbalNoun Verbal Noun, Masdar
+VerbalAdj Verbal Adjective, Participle

In Modern Georgian, verbal forms are associated with argument structures and, 
correspondingly, case-marking varies across conjugation classes: I series – Nominative 
Construction, II series – Ergative Construction, III series – Dative Construction. So, we have 
used additional tags to provide information on cases of Subject, Direct and Indirect Objects. 

<NomSubj> Subject Nominative
<ErgSubj> Subject Ergative
<DatSubj> Subject Dative
<NomSubjBen> Subject Nominative
<ErgSubjBen> Subject Ergative
<DatSubjBen> Subject Dative
<NomObj> Object Nominative
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<DatObj> Object Dative
<DatObjBen> Object Dative Benefactive
<DatObjRec> Object Dative Benefactive
<DatObjLoc> Object Dative Locative
<DatObjPat> Object Dative Patient
<GenObj(for)>  
<NomSubjCaus> Subject Nominative
<ErgSubjCaus> Subject Ergative
<DatSubjCaus> Subject Dative
<DatObjRecCaus> Object Dative Causee

3.3. Finite State Technology and Flag Diacritics
The morphologica analyzer and generator for Modern Georgian Language is 

implemented as a finite state transducer (fst), which consists of states and arcs with upper 
and lower levels. The upper level includes the lexical representation of forms and the lower 
level – the surface representation, e.g. 

Lexical Level: Ipfv+upirispirdeba +V+Din+Intr+Act+Pres+<NomSubj>+<DatOb
jRec>+Subj3Sg+ObjRec3

Surface Level: upirispirdeba

Information related to the morphotactics of stems and affixes is stored in lexc format, 
while their changes are carried out by a series of replace rules implemented as regular 
expressions in xfst format. Both formats are connected between each other and generate a 
single transducer consisting of the above-mentioned two levels. 

All lexicon entries include sub-lexicons consisting of multichar symbols, list of flag 
diacritics, list of triggers and continuation classes, e.g.

Multichar_Symbols
+Verb +Aux +Intr +Trans +Act +AutAct +IndAct +Pass +RelStat +AbsStat +Din 

+RelDin Pfv+ Ipfv+ +Subj1Sg +Subj2Sg +Subj3Sg +Subj1Pl +Subj2Pl +Subj3Pl  
+SubjBen1Sg +SubjBen2Sg ....

! Subject agreement
@U.SUBJSG.1@ @U.SUBJSG.2@ @U.SUBJSG.3@ @R.SUBJSG.1@ 

@R.SUBJSG.2@ @R.SUBJSG.3@ @U.SUBJPL.1@ @U.SUBJPL.2@ @U.SUBJPL.3@ 
@R.SUBJPL.1@ @R.SUBJPL.2@ @R.SUBJPL.3@ ...
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! Preverbs
@P.PREV.MI@ @P.PREV.A@ @P.PREV.DA@ @P.PREV.CA@ @P.PREV.SE@ 

@P.PREV.GA@ @P.PREV.GADA@ @P.PREV.TSA@ @P.PREV.MO@ @P.PREV.
AMO@ @P.PREV.CAMO@ ...

! Screeves
@U.PRES.0@ @R.PRES.0@ @U.PRES.A@ @R.PRES.A@ @U.PRES.I@ 

@R.PRES.I@ @U.PRES.U@ @R.PRES.U@ @U.FUT.0@ @R.FUT.0@ @U.FUT.A@ 
@R.FUT.A@ @U.FUT.I@ @R.FUT.I@ ...

! Causation
@U.CAUS.0@ @U.CAUS.IN@ @U.CAUS.EVIN@ @R.CAUS.0@ @R.CAUS.

IN@ @R.CAUS.EVIN@ @D.CAUS.0@ @D.CAUS.IN@ @D.CAUS.EVIN@
! Thematic Suffixes
@U.TS.0@ @U.TS.EB@ @U.TS.AV@ @U.TS.IV@ @U.TS.UV@ @R.TS.0@ 

@R.TS.EB@ @R.TS.AV@ @R.TS.IV@ @R.TS.UV@ @D.TS.0@ @D.TS.EB@ 
@D.TS.AV@ @D.TS.IV@ @D.TS.UV@ 

! Valency
@U.VAL.II@ @R.VAL.II@ @D.VAL.II@ @U.VAL.III@ @R.VAL.III@ @D.VAL.

III@
^Imp ^PresSbj ^Fut ^FutSbj ^FutCond ^Aor ^AorSbj ^AorImp ^Perf ^PluPerf 

^PerfSbj...
LEXICON Root
	 62O ; ...
Taking into account that Modern Georgian language and, especially, its verbal forms are 

characterized by long-distance dependencies, to avoid overgeneration and overrecognition 
the best choise is to use flag diacritics. Flag diacritics are standard multicharacter symbols 
reflecting feature-based constraints, which do not appear in output strings. The quantity of 
flags is equal to 167. At the same time, changes in verbal stames are generated by means 
of additional triggers i.e. concatenating tags, which specify the change required. Replace 
rules encoded as regular expressions are compiled into a finite state transducer using xfst. 
Separate fst-s reflecting groups of verbs are composed together into one fst. 

The verbal module consists of 66 standard paradigms and a block of irregular verbs (so 
called suppletive verbs, e.g. yofna ‘q’opna’ (to be), qmna ‘kmna’ (to do) etc.; verbs with 
root alternation according to number, e.g. gdeba ‘gdeba’ - yra ‘q’ra’  (to throw), jdoma 
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‘jdoma’ - sxdoma ‘skhdoma’ (to sit) etc.; verbs with root alternation according to animacy  
(mi/motana ‘mi/mot’ana’ - mi/moyvana ‘mi/moq’vana’ (to take), qoneba ‘koneba’ - yola 
‘q’ola’ (to have) etc.) as described by D. Melikishvili. The minimum quantity of forms 
generated per root is equal to 54, the maximum – to 1076. At the same time, there are 
differently encoded Objet and Subject based paradigms.

The verbal paradigm is compiled from lexc – for lexicon data and their dependencies 
and xfst – for alternation rules. The analyzer use Unicode, especially, utf8, which allows us 
to provide testing and errata analysis of Georgian texts. 

4. Errata and Testing
During the compilation of system, tersing and errata analysis are based on the following:
a)	 Rule integrity: the lexc tools offer the lookup and lookdown commands, while xfst 

tools – apply up and apply down as described in K. Beesley (2003). At the same time, the 
system get big and the finite-state calculus has an option of regression test used within a 
version-control system. Such kind of systems allow us to restore the previous versions of 
files. So, we have used a) regression testing comparing two versions to find lost surface 
words and, b) regression testing comparing two versions to find added words. The system 
was run and fixed periodically;

b)	 Well-formedness of surface representation of paradigms: the tags appear in 
accordance with the order defined preliminary to provide their possible integration into the 
other systems;

c)	 Language coverage testing: the language coverage of the lexicon in terms of 
frequency always depends on “zipfian” distributions (Zipf, 1932). Such kind of distributions 
mean that in all languages of the world, a small quantity of words has a high frequency, an 
average quantity – an intermedicate frequency and a large quantity of words – a very low 
frequency, which varies from 1 to 2.  The resource used to evaluate language coverage is 
the Corpus of Modern Georgian Language available at corpora.iliauni.edu.ge. In accordance 
with predictions, the results are as follows:

Most frequently used words Word recognized by tranducer Coverage, %
100 100 100%
1000 968 96,8%
5000 4691 93,82%
10000 9217 92,17%
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The quantity of verbs per 1000 words is equal to 530, including, 521 recognized by 
transducer, and 9 not recognized by transducer. It means that the recognitation rate for verbs 
is equal to 98,31%.

At the same time, analyzing the forms recognized by the transducer, we have to mention 
some kind of grammatical dismatch, especially,

a)	 overlapping between different paradigms within the first diathesis, especially 
between classes No 19 and No 26, e.g.

Lexical Level: Ipfv+kvebav-s+V+IDt+#19+Din+Trans+Act+Pres+<NomSubj>+<Dat
Obj>+Subj3Sg+Obj3

Surface Level: kvebavs
Lexical Level: Ipfv+kvebav-s+V+IDt+#26+Din+Trans+Act+Pres+<NomSubj>+<Dat

Obj>+Subj3Sg+Obj3
Surface Level: kvebavs
These classes generally differ in structures; the Class No 19 has the model consisting 

of Ø-R-Ø, while the Class No 26 – of Ø-R-av. Both classes can be used with suffix –av, but 
the class No 19 provides parallel forms without it. These parallel forms, generally, cause the 
above-mentioned problem.

b)	 overlapping between different diathesis, especially, between classes No 45, No 47 
belonging to the second diathesis and No 52 belonging to the third one, e.g.

Lexical Level: Pfv+ergeb-a+V+IIDt+#45+Din+Trans+Act+AorSbj+<NomSubj>+<D
atObjRec>+Subj3Sg +ObjRec3

Surface Level: Seergo

Lexical Level: Pfv+ergeb-a+V+IIDt+#47+Din+Intr+Pass/Act+Aor+<NomSubj>+<D
atObjRec>+Subj3Sg +ObjRec3

Surface Level: Seergo

Lexical Level: Pfv+argi-a+V+IIDt+#52+AbsStat+Intr+Inact+AorSbj+<NomSubj>+<
DatObjRec> +Subj2Sg+Obj3

Surface Level: Seergo

These classes generally differ in structures; classes belonging to the second diathesis 
in some cases share similar models consisting of prev./e-R-eb for paradigm No 45 and of 
prev./e-R[Ø]-eb – for paradigm No 47, while the class No 52 possessing structure Ø/a/u-R 
differs from them. However, in spite of that, they generate similar forms for Aorist and 
Aorist Subjunctive screeves. 
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5. Conclusions
In this paper, I describe bi-directional finite state transducer for verbal paradigm 

developed within the framework of D. Melikishvili theory of Diathesis. The use of finite 
state technology and its application to new theories is important both from theoretical and 
practical points of view. Modern Georgian language belonging to agglutinating types of 
languages shares some structures with flexible ones. Thus, the transducer, generally, follows 
the concatenative principles of affixation. 

The results obtained during the last years can be considered as sufficient for its further 
development within syntactic chunking of Modern Georgian. And, in spite of the fact that 
stems are mainly added to lexicons manually, the resource can be used for spelling checking, 
language parsing and generation applications, tagging and lemmatization etc. 
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