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winasityvaoba

Jurnali ‘ena, logika, kompiuterizacia’, romlis seriul gamocemesac va-
pirebT, orenovania da miznad isaxavs, erTi mxriv, qarTul samecniero 
sazogadoebas, student-axalgazrdobas gaacnos enis, logikisa da kom-
piuterizaciis kvlevasTan dakavSirebuli klasikuri da uaxlesi litera-
tura, meore mxriv ki, saerTaSoriso samecniero wreebs miawodos informa-
cia qarTvel mecnierTa Sromebis Sesaxeb aRniSnul sferoebSi.

Jurnali momzadda Tsu ‘enis, logikisa da metyvelebis’ centris inicia-
tiviTa da kurt giodelis sazogadoebis, uSualod venis universitetis 
profesor maTias baazis daxmarebiT, risTvisac uRrmes madlobas movax-
senebT.

gamocemis redaqtorebi

Preface

This volume introduces the new journal “The Georgian Journal for Language, 
Logic,Computation”  edited by The CLLS of  TSU with support of the International Kurt 
Gödel Society in Vienna. The aims of this journal are twofold: It should increase the avail-
ability of the most fundamental publications of logic and linguistic to the general Georgian 
audience by translating them to Georgian language. In addition it should promote the inter-
national access to important papers in Russian and Georgian language hithero untranslated 
by editing them in English. The journal will therfore establish a forum for the Georgian pub-
lic and international and Georgian 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.

Matheas Baaz
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kognitiuri lingvistika
uiliam krofti da d. alan kruzi

kognitiuri lingvistika warmoadgens enis kvlevis erT-erT 

mimarTulebas, romelic aRmocenda 70-ian wlebSi da ZiriTa-

dad ganviTarda 80-iani wlebidan (es mimarTuleba cnobili 

gaxda saerTaSoriso konferenciebiTa da JurnaliT _ `kogni-

tiuri lingvistika~). meoTxedi saukunis ganmavlobaSi kog-

nitiuri lingvistikis saxeliT Seiqmna mravali gamokvleva. 

naSromebis umetesoba eZRvneba semantikis problemebs, Tumca 

mniSvnelovani nawili _ sintaqssa da morfologias, agreTve 

lingvistikis sxva sferoebs, rogoric aris fonologia da is-

toriuli lingvistika.

kognitiuri lingvistika emyareba sam mTavar debulebas:

•	 ena ar aris avtonomiuri kognitiuri unari

•	 gramatika aris konceptualizacia

•	 enis codna gamovlindeba enis gamoyenebaSi

kognitiuri lingvistikis Teoriuli safuZvlebi da ZiriTa-

di argumentebi warmodgenilia u. kroftisa da d. alan kruzis 

kognitiuri lingvistikis saxelmZRvaneloSi (William Croft and 

D. Alan Cruse “Cognitive Linguistics”, Cambridge University Press,  

2004). aq kognitiuri lingvistika ganxilulia rogorc enis kv-

levis calke sfero, romelic swavlobs mimarTebebs enasa da 

adamianis gonebaSi mimdinare SemecnebiT procesebs Soris. av-

torebi axasiaTeben konceptualur struqturebsa da kogniti-

ur procesebs, romlebic marTaven lingvistur warmodgenebsa 

da qcevas, kognitiuri meTodologiis safuZvelze ikvleven 

leqsikuri semantikis, sintaqsuri struqturisa da analizis 

sakiTxebs.

gTavazobT am saxelmZRvanelos meoTxe Tavis Targmans.
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4. kategoriebi, konceptebi da mniSvnelobebi

4.1. Sesavali
kategorizacia aris adamianis erT-erTi umTavresi SemecnebiTi aqti. kat-
egorizaciis procesSi garkveuli individualuri obieqti, konkretuli 
gamocdileba, gaiazreba rogorc raRac ufro abstraqtuli obieqtis 
(romelic moicavs sxva realur Tu potenciur konkretul obieqtebs) da-
konkretebuli magaliTi. kerZod, garkveuli cxoveli SeiZleba aRiweros 
rogorc saxeoba ZaRl-is dakonkreteba, konkretuli feris laqa _ rogorc 
Tviseba wiTel-is manifestacia da a.S. aseT abstraqtul, warmosaxviT 
obieqts SeiZleba vuwodoT konceptualuri kategoria. konceptualuri 
kategoriebi SesaZlebelia ganvixiloT rogorc Semecnebis saSualeba, 
romelsac aqvs ramdenime zogadi funqcia:

(a) swavla. movlenebi zustad arasdros meordeba: Zalze gagviWirdeboda 
warsuli gamocdilebidan raimes swavla, Tu ver SevZlebdiT awmyos gamoc-
dilebis dakavSirebas warsuli gamocdilebis msgavs aspeqtebTan, anu maT 
moqcevas imave konceptualur kategoriebSi.

(b) dagegmva. miznebisa da gegmebis formulireba, raTa Semdgom maTi 
ganxorcieleba SevZloT, aseve moiTxovs individebis Sesaxeb Cveni codnis 
ganzogadebas da mis dakavSirebas im cnebebTan, romlebic obieqtTa kat-
egoriebs aRniSnaven.

(c) komunikacia. ena operirebs ganzogadebuli obieqtebiT, anu kate-
goriebiT. nebismieri lingvisturi gamonaTqvami, rogori detaluric ar 
unda iyos is, saboloo jamSi gamoxatavs mxolod referentebis kategori-
as.

(d) ekonomia. yovelTvis ar aris aucilebeli, rom codna calkeul wevrebs 
ukavSirdebodes. codnis mniSvnelovani nawili SeiZleba moicavdes indi-
vidTa jgufebs. axali codna, romelic mopovebulia erT an ramdenime in-
dividTan urTierTqmedebis safuZvelze, SeiZleba advilad ganzogaddes 
kategoriis sxva wevrebzec. da piriqiT, SezRuduli raodenobis kriteri-
umebis safuZvelze miRebuli codna imis Sesaxeb, rom individi ekuTvnis 
garkveul kategorias, xelmisawvdoms gaxdis bevrad ufro met informa-
cias am individis Sesaxeb. 
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aucileblad unda ganvasxvaoT erTmaneTisgan iseTi zogadi konceptebi, 
rogoric aris, magaliTad, kata da teroristi da individualuri kon-
ceptebi, rogoric aris toni bleri da kleopatra. kategorizacia ufro 
bazisur processac gulisxmobs, saxeldobr, calkeuli gamovlinebebis 
klasifikacias rogorc erTi da imave individualuri obieqtis gamovline-
bas. orive SemTxvevaSi viRebT geStalts, oRond es gansxvavebuli saxis 
geStaltia. orive maTgani warmosaxviTi obieqtia. mozrdilma adamianma 
icis aTasobiT calkeuli obieqti _ ara marto adamianebi, aramed sagnebi, 
adgilebi da a.S. im obieqtTa didi nawili, romlebsac acnobiereben da rom-
lebzec msjeloben, arsebiTad individualuria: cnobierebaSi umetesi 
adgili individualur obieqtebs uWiravs. saxeobaTa konceptebi ZiriTa-
dad individTa identifikaciis da/an dasaxasiaTebis fuqcias asruleben. 
garkveuli individualuri konceptic codnis kompleqsia da is SeiZle-
ba Zalian mdidaric iyos da Zalze fragmentulic. Tavad individualuri 
koncepti ar aris saboloo konstruqcia, radganac man SeiZleba ganusaz-
Rvreli raodenobis modulacia ganicados, gansakuTrebiT maSin, roca aR-
weriTi gamonaTqvamebis meSveobiT isazRvreba (mag.: is moaferisto tipi, 
roialTan rom dgas). aseTi Sinaarsis gamonaTqvams ormagi funqcia aqvs: is 
aviwroebs Sesabamisi referentis Ziebis ares da axdens individualuri kon-
ceptis saboloo konstruqciis modulacias. Teoriul da eqsperimentul 
naSromTa umravlesoba, rogorc kognitiur fsiqologiaSi, ise kognitiur 
lingvistikaSi, exeboda ufro saxeobaTa konceptebs, vidre individualur 
konceptebs.

konceptualuri kategoriebi SeiZleba ganxilul iqnes ramdenime gansx-
vavebuli TvalsazrisiT, romlebic, marTalia, dakavSirebulia erTmaneT-
Tan, magram mainc cxadad unda ganvasxvaoT erTmaneTisagan. Cven ZiriTadad 
SevexebiT sam maTgans.

pirveli, konceptualuri kategoriebi SeiZleba ganvixiloT rogorc in-
dividTa krebuli. krebulTa Tvisebebi gansxvavdeba mis Semadgenel indi-
vidTa Tvisebebisgan. ori maxasiaTebeli, romelic Cven yvelaze ufro me-
tad gvainteresebs, aris kategoriaTa sazRvrebi da kategoriis farglebSi 
obieqtis `centralurobis~ xarisxi (ramdenadac kategorias, rogorc wesi, 
aqvs birTvi, romlis garkveuli Tvisebebic sustdeba centridan periferi-
isken). meore, konceptualuri kategoria SeiZleba ganvixiloT mis Semad-
genel individTa safuZvelze: rogor SegviZlia davaxasiaToT isini da 
rogor vasxvavebT maT sxva kategoriis wevrebisgan? mesame, kategoria Sei-
Zleba daxasiaTdes kategorizaciis donis mixedviTac. nawilobriv es aris 



Language

10

inkluziurobis sakiTxi _ zogi kategoria Seicavs sxvebs, rogorc qvekat-
egoriebs _ da, amdenad, kategorizaciis done fardobiTi cnebaa, magram, 
rogorc vnaxavT, arsebobs safuZveli, vivaraudoT gansazRvruli maxasi-
aTeblebis mqone absoluturi doneebis arsebobac. kategorizaciis dones 
ganvsazRvravT kategoriis wevrTa Sesaxeb mowodebuli informaciis tipisa 
da raodenobis mixedviT.

dRemde (da dResac) kognitiur fsiqologiasa da lingvistikaSi konceptu-
alur kategoriebs umTavresad ganixilavdnen rogorc fiqsirebul kogni-
tiur obieqtebs, romlebic myarad arian dakavSirebulni Sesabamis enobriv 
gamonaTqvamebTan. magram ukanasknel xans gaCnda dinamikuri konceptebis 
Teoria, romlis Tanaxmadac maTi Camoyalibeba gamoyenebis momentSi xdeba. 
am TvalsazrisiT, konceptualuri kategoriis yoveli aspeqti aris dinami-
kuri konstruqcia. am wignSi gaziarebulia swored es koncefcia da Sesabam-
isi Tvalsazrisi sityvis mniSvnelobasTan dakavSirebiT. vidre detalurad 
ganvixilavdeT dinamikur konstruqciaTa koncefcias, Cven jer mimovixi-
lavT konceptualuri struqturebis Teoriebs, romelTac udidesi gavle-
na moaxdines kognitiuri lingvistikis ganviTarebaze.

4.2. kategoriis struqturis klasikuri modeli
konceptualuri kategoriebis e.w. klasikuri modeli kategoriebs gansaz-
Rvravs rogorc aucilebel da sakmaris niSanTa simravles. es niSnebi 
aucilebelia imitom, rom iseTi obieqti, romelsac ar axasiaTebs am niSan-
Ta mTeli simravle, ar SeiZleba iyos mocemuli kategoriis wevri da isini 
sakmarisia, radgan, Tuki obieqts aqvs yvela es niSani, is aucileblad iqneba 
am kategoriis wevri. amdenad, kategoria COLT (‘kvici’) SeiZleba ganisaz-
Rvros niSnebiT [EQUINE] (‘cxenis’),  [MALE] (‘mamrobiTi’), [YOUNG] (‘axal-
gazrda’). es idea uZvelesi droidan iyo cnobili, magram fsiqologebisTvis 
is mas Semdeg gaxda misaRebi, rac is struqturul semantikaSi gamoiyenes 
(Collins and Quillian (1969), mogvianebiT ki _ Katz  and Fodor (1963)). katcisa 
da fodoris sistemaSi zogierTi niSani  binarulia, zogi _ ara. binarul 
niSnebs aqvT mxolod ori mniSvneloba, ‘aris’ an ‘ar aris’. magaliTad, FIL-
LY-s (‘axalgazrda faSati’) gansazRvreba gansxvavebuli iqneba COLT-is-
gan sqesis maCvenebeli niSnis mixedviT: COLT iqneba [EQUINE],  [MALE+],  
[ADULT–] maSin, rodesac FILLY iqneba [EQUINE],  [MALE–],  [ADULT–];  
MARE (‘faSati’) ganisazRvreba niSnebiT [EQUINE],  [MALE–],  [ADULT+] 
da STALLION (‘ulayi’) _ [EQUINE],  [MALE+],  [ADULT+]. arabinaruli 
niSani, rogoric aris [EQUINE], Sedis simravleSi, romlis wevrebic arian 
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‘antonimuri n-elementiani kompleqsebi’, romlis elementTagan mxolod 
erTi SeiZleba iyos warmodgenili nebismier individSi (e. i. niSnebis kombi-
nacia [EQUINE] (‘cxenis’), [CANINE] (‘ZaRlisebrTa ojaxis’), [FELINE] (‘ka-
tisebrTa ojaxis’) iqneba dauSvebeli). kategoriis  aseTi struqtura, ro-
gorc wesi, gulisxmobs e. w. `budobriv princips~ (Hahn and Chater 1997:47), 
romlis Tanaxmadac daqvemdebarebuli konceptis (rogoric aris ROBIN 
‘meJolia’) gansazRvrebaSi Sedis is niSnebi, romlebic gansazRvraven ufro 
maRali rigis koncepts (rogoric aris BIRD ‘frinveli’); konstruqciul 
gramatikaSi amas ewodeba `memkvidreobiToba~. kolinzma da qilianma (1969) 
Tavis `semantikuri mexsierebis~ ierarqiul modelSi gamoiyenes meTodi, 
sadac konceptebis gansazRvreba xdeba garkveuli niSnebis safuZvelze da 
`budobrivi principiT~.

klasikuri modeli kategoriisaTvis adgens mkafio da xist sazRvrebs. es 
modeli aseve iTvaliswinebs erTi kategoriis CarTvas meoris Semadgen-
lobaSi, magram aq SeuZlebelia kategorizaciis absoluturi doneebis 
sazRvrebis zusti gansazRvra (ix. qvemoT). aucileblad unda aRvniSnoT, 
rom obieqtis klasikuri gansazRvreba ar aris misi sruli aRwera an misi 
adgilis aRwera samyaroSi: sakmarisia gavixsenoT Cveni gamocdileba da, 
vTqvaT, knutis Sesaxeb Cveni codna da SevadaroT is aseT gansazRvrebas: 
[FELINE][DOMESTIC+][ADULT–].

konceptualuri kategoriebis klasikur models bevri nakli aqvs. yvelaze 
xSirad miuTiTeben sam mTavar naklze (ZiriTadad swored maT gamo daedo 
saTave alternatiuli Teoriebis ganviTarebas). jer erTi, rogorc es 
uCvena vitgenStainma Tavisi magaliTiT (GAME), mravali yoveldRiuri 
cnebis adekvaturi gansazRvra aucilebeli da sakmarisi niSnebis safuZ-
velze ubralod SeuZlebelia. amis garda, saxel bachelor-Tan (‘berbiWa’) 
dakavSirebiT filmorma (1975) SeniSna, rom im cnebebisTvisac ki, romelTa 
gansazRvrac TiTqos SesaZlebelia, aseTi gansazRvreba, rogorc wesi, mx-
olod garkveul farglebSi moqmedebs. meorec, klasikuri modelisTvis 
seriozuli problemaa is, rasac Cven `centralurobis xarisxs~ vuwodebT, 
anu, is faqti, rom kategoriis zogierTi wevri, sxva wevrebTan SedarebiT, 
miiCneva mocemuli kategoriis `ukeTes~ an `ufro srulyofil warmomad-
genlad~ _ klasikur kategoriaSi yvela wevri Tanabaria. klasikuri model-
is mesame naklad ki is iTvleba, rom es modeli ver xsnis, Tu ratom aris kat-
egoriis sazRvrebi praqtikulad yovelTvis bundovani da cvalebadi (maT 
xSirad aRweren rogorc ̀ aramkafios~, magram Cven ramdenadme gansxvavebul 
interpretacias SemogTavazebT). kategoriis struqturis modelma unda 
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axsnas, Tu rogor viyenebT kategoriebs damaxsovrebisas, dagegmvisas, msj-
elobisas da a.S. klasikuri gansazRvreba Znelad Tu Seasrulebs am funq-
cias, radgan is Zalze mwir informacias Seicavs.

bunebriv kategoriebTan dakavSirebiT arsebobs ramdenime Teoria, um-
Tavresad fsiqologiaSi, magram udavoa, rom kognitiuri lingvistikis gan-
viTarebaze yvelaze didi gavlena prototipTa Teoriam moaxdina, romelsac 
axla ganvixilavT.

4.3. kategoriis struqturis prototipuli modeli
prototipTa Teoriis pirveli eqsperimentuli Teoriuli naSromi Ses-
rulebulia roSisa da misi TanamSromlebis mier (ix. Rosch 1973, 1978; Rosch 
and Mervis 1975), Tumca es naSromi emyareba manamde arsebul koncefciebs, 
gansakuTrebiT ki vitgenStainis (1953) da braunis (1958) gamokvlevebs.

4.3.1. centralurobis xarisxi
kategoriis farglebSi yvela wevrs ara aqvs Tanabari statusi. Cveni intui-
cia gvkarnaxobs, rom kategoriis zogierTi wevri sxvebze ukeT warmoadgens 
mocemul kategorias. nimuSebi, romlebic yvelaze ukeT warmoadgenen kat-
egorias, SeiZleba CaiTvalos kategoriis yvelaze centralur wevrebad. 
arsebobs kognitiuri fsiqologebis araerTi eqsperimentuli gamokvleva, 
romelic `nimuSis srulyofilebis~ cnebas ukavSirdeba (Goodness-Of-Ex-
emplar; SemoklebiT _ GOE). yvelaze xSirad aseT eqsperiments mimarTaven: 
cdispirebs usaxeleben kategorias da sTavazoben am kategoriis savarau-
do wevrebis sias, Semdeg ki sTxoven yovel wevrs miuweron romelime ricxvi 
1-dan 7-mde imisda mixedviT, Tu am kategoriis ramdenad kargi magaliTia 
mocemuli wevri. 1-iT aRiniSneba Zalian kargi magaliTi, 7 ki niSnavs imas, 
rom is aris yvelaze susti magaliTi an rom is saerTod ar warmoadgens am 
kategorias, rogorc nimuSi. rogorc irkveva, cdispirebi advilad xvdebi-
an, Tu risi gakeTeba moeTxovebaT am procesSi. garda amisa, ramdenadac 
pirebi SerCeulni arian met-naklebad erTgvarovani enobrivi erTobidan, 
Sedegebi stabilurad jgufdeba erTi gansazRvruli Sefasebis irgvliv 
(sxva sityvebiT, cdispirebi ar pasuxoben alalbedze). didi raodenobis 
cdispirTa pasuxebis SejerebiT SeiZleba dadgindes is nimuSebi, romlebic 
yvelaze ukeT warmoadgenen kategoriebs: Cveulebriv, maT prototipebs an 
kategoriis prototipul wevrebs uwodeben. magaliTad, Tu aviRebT kat-
egorias VEGETABLE (‘bostneuli’), sxvadasxva erTeulebis reitingi (bri-
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taneli cdispirebis pasuxebis mixedviT) aseTi SeiZleba iyos (es cxrili 
warmoadgens erT-erTi avtoris mier Sedgenil reitings):

										          GOE
LEEK (‘prasi’),  CARROT (‘stafilo’)					     1
BROCCOLI (kombostos saxeoba), PARSNIP (‘ZirTeTra’)		  2
CELERY (‘niaxuri’), BEETROOT (‘Warxali’)				    3
AUBERGINE (‘badrijani’), COURGETTE (‘yabayi’)			   4
PARSLEY (‘oxraxuSi’), BASIL (‘baziliki’)				    5
RHUBARB (‘revandi’)							       6
LEMON (‘limoni’)								        7

GOE-s maCvenebeli SeiZleba didad iyos damokidebuli kulturaze. (obi-
eqtis `kargi codna~ ueWvelad axdens gavlenas GOE-s maCvenebelze, magram 
es ukanaskneli ar daiyvaneba xsenebul faqtorze). magaliTad, britanelTa 
Soris (vTqvaT, ufroskurselTa tipiur jgufSi) DATE (‘finiki’), rogorc  
FRUIT (‘xili’) kategoriis wevri, Cveulebriv iRebs niSans 3_5 maSin, rode-
sac iordanuli auditoria mas erTsulovnad uwers 1-s.

GOE-s maCvenebelTa Rirebuleba dadasturda im eqsperimentebis Sedegad, 
romlebic gviCveneben, rom is mniSvnelovanwilad Seesabameba mocemuli 
obieqtis damoukidebel Tvisebebs. gTavazobT ramdenime aseT Tvisebas 
(`GOE-s maRali maCvenebeli~ niSnavs, rom is axloa 1-Tan):

(i)	 sixSire da dasaxelebis rigi. rodesac cdispirebs sTxoven CamoTva-
lon mocemuli kategoriis rac SeiZleba meti wevri (Cveulebriv, SezRudu-
li drois ganmavlobaSi), ama Tu im obieqtis dasaxelebis saerTo sixSire 
mkacrad Seesabameba mis GOE-s maCvenebels, xolo amave siebSi obieqtTa ri-
giToba maTi GOE-s maCveneblebis inversiulia.

(ii)	 aTvisebis Tanmimdevroba. rogorc wesi, bavSvebi kategoriis per-
iferiul wevrebze  ufro adre mis prototipul wevrebs iTviseben. (es Sei-
Zleba ubralod damokidebuli iyos imaze, Tu romeli sityvebi esmiT maT 
ufro xSirad).

(iii)	 klasobrivi msgavseba. siaSi GOE-s maRali maCveneblebis mqone er-
Teulebs, GOE-s dabali maCveneblebis mqone erTeulebTan SedarebiT, aqvT 
klasobrivi msgavsebis ufro maRali xarisxi (rac saziaro niSnebis raode-
nobiT gamoixateba) imave kategoriis sxva wevrebTan da msgavsebis ufro da-
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bali xarisxi _ sxva kategoriebis wevrebTan.

(iv)	 verifikaciis siCqare. tipiur eqsperimentebSi cdispirebis wi-
naSe ekranze wamierad gamoCndeba ori sityva. maTi amocanaa, rac SeiZleba 
swrafad upasuxon `diax~, Tu meore sityva aRniSnavs im kategoriis wevrs, 
romelic aRiniSna pirveli sityviT, da `ara~ _ winaaRmdeg SemTxvevaSi [mag. 
VEGETABLE: CARROT,  VEHICLE: CHAIR (‘bostneuli: stafilo, trans-
porti: skami’)]. xdeba cdispirTa pasuxebis siCqaris gazomva. irkveva, rom 
pasuxebi ufro swrafia im erTeulebis SemTxvevaSi, romlebsac aqvT ufro 
maRali GOE maCvenebeli.

(v)	 praimingi. praimingis eqsperimentebSi xSirad iyeneben leqsikur 
amocanas: cdispirs warudgenen asoTa rigs da man rac SeiZleba swrafad 
unda upasuxos, aris Tu ara sityva asoTa mocemuli rigi. Tuki iqamde, vi-
dre cdispirs uSualod warudgendnen sacdel erTeuls, mas uCveneben am 
erTeulTan semantikurad dakavSirebul sityvas an TviT am erTeuls (sity-
vas), cdispirebi pasuxoben ufro swrafad. es movlena praimingis saxeliTaa 
cnobili. CvenTvis sainteresoa is SemTxveva, roca winaswar naCvenebi sity-
va aris kategoriis saxeli, magaliTad, FRUIT (‘xili’). vuwodoT `praimin-
gis efeqti~ pasuxis daCqarebis maCvenebels. praimingis efeqti Seesabameba 
kategoriis wevris GOE-niSans, anu britanelebisTvis FRUIT ufro metad 
daaCqarebs APPLE-Tan (‘vaSli’), vidre DATE-Tan (‘finiki’) dakavSirebul 
pasuxs.

fsiqolingvisturi cvladebi, rogorebicaa verifikaciis siCqare da 
praimingi, iTvleba GOE-s gansakuTrebiT Rirebul korelatebad, radgan 
cnobiereba maT ver akontrolebs da amitomac maTSi vlindeba kategoriis 
gaucnobierebeli Tvisebebi.

mecnierTa Soris arsebobs azrTa sxvadasxvaoba erTeulis GOE-maCvenebel-
sa da kategoriaSi misi wevrobis xarisxis (degree of  membership, Semokle-
biT _ DOM) urTierTmimarTebasTan dakavSirebiT. zogi maTganis azriT, 
erTeulisTvis GOE-niSnebis miweriT cdispirebi mas faqtiurad DOM-is 
niSnebsac uweren. magram mTlad asec ar aris. maT mxolod is sTxoves, rom 
SeefasebinaT, Tu ramdenad kargad warmoadgens erTeuli Sesabamis katego-
rias, rogorc misi wevri. aqedan pirdapir ver davaskvniT, rom cdispire-
bi am SemTxvevaSi DOM-niSnebs weren. isini, vinc ewinaaRmdegebian GOE-sa 
da DOM-is gaigivebas (mag. Lakoff [1987:45], Pulman [1983], Cruse [1992b]), 
miuTiTeben iseT magaliTebze, rogoricaa OSTRICH (‘siraqlema’) katego-
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ria BIRD (‘frinveli’). rogorc isini aRniSnaven, udavoa, rom siraqlema 
aris BIRD kategoriis savsebiT kanonieri wevri, magram amave dros aqvs 
aSkarad dabali GOE-maCvenebeli da amdenad, es ori parametri, rogorc 
Cans, erTmaneTisgan damoukidebelia. ungereri da Smidi (1996) acxadeben, 
rom isini aq problemas ver xedaven, magram naTelsac ar hfenen am sakiTxs. 
teilori 1989, [1997] amtkicebs, rom OSTRICH-is orive es Sefaseba ukav-
Sirdeba DOM-s, magram am Sefasebebisas gulisxmoben or gansxvavebulad 
agebul kategorias. siraqlema ganixileba iseTi `mecnieruli~ kategoriis 
(BIRD) srul wevrad, romelsac aqvs wevrobis zusti kriteriumi; roca mas 
ganixilaven `met-nakleb~ wevrad, mxedvelobaSi aqvT Cveulebrivi BIRD 
kategoria, romelsac ar gaaCnia wevrobis zusti kriteriumi. Cveni azriT, 
es sakmaod maxvilgonivruli SeniSvnaa da viziarebT im Sexedulebas, rom 
arsebobs sxvadasxvagvarad agebuli kategoriebi, romlebic erTi da imave 
sityviT aRiniSneba; magram teiloris axsna, Tu mas ufro detalurad gan-
vixilavT, namdvilad ver CaiTvleba damakmayofileblad.

upirveles yovlisa, unda aRiniSnos, rom kategoriuli (`diax/ara~) gadaw-
yvetilebebi da gradaciuli (`raRac xarisxiT~) gadawyvetilebebi Ta-
naarseboben rogorc alternatiuli sqemebi mraval semantikur velSi. 
aviRoT, magaliTad dead (‘mkvdari’) da alive (‘cocxali’). veli, romelsac 
SeiZleba vuwodoT ‘vital status’ (‘sasicocxlo mdgomareoba’) xSirad kon-
struirebulia diqotomiurad: gamoTqma John is dead (‘joni mkvdaria’) 
afiqsirebs im faqts, rom John is not alive (‘joni ar aris cocxali’). magram 
aseve SesaZlebelia vTqvaT, rom John is more alive than Mary (‘joni ufro 
cocxalia, vidre meri’). es ar cvlis mocemul vels, magram gradacia Seaqvs 
masSi. igive exeba kategoriis wevrobasac. BIRD-is SemTxvevaSi (imisda 
miuxedavad, konstruirebulia is rogorc `samecniero~ kategoria, Tu _ 
rogorc Cveulebrivi) yvelaferi, rac ki sazRvris Sida mxaresaa, aris kat-
egoriis farglebSi, magram imave dros, cvalebadi `centraluroba~ saSu-
alebas iZleva CavTvaloT, rom zogierTi obieqti ufro metad Sedis kat-
egoriaSi, vidre sxvebi. ase rom, garkveuli gamarTleba SeiZleba hqondes 
GOE-s interpretacias DOM-ad.

amave dros, intuiciurad ramdenadme miuRebelia imis mtkiceba, rom, mag-
aliTad, siraqlema mxolod 30%-iTaa frinveli da, albaT, umjobesi iqne-
ba, Tu termin DOM-s distinqciuri TvisebisTvis SemovinaxavT. kategoria 
SegviZlia ganvixiloT rogorc konteineri (magaliTad, Tu mocemul vels 
warmovidgenT lakofiseul CONTAINER-ad). ra unda mogvivides azrad, 
roca obieqtis aRwerisas gveubnebian, rom is konteinerSia 30%-iT? uTu-
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od, raime pluSis daTunias magvari, romlis raRac nawili saTamaSo yuTis 
SigniTaa, raRac ki _ mis gareT da ara is, rom es raRac yuTis kidesTan 
ufro axloa, vidre mis centrTan. arsebobs kategoria, romelic am suraTs 
mogvagonebs. rodesac vambobT, rom, magaliTad, mRvdeli garkveulwilad 
aris socialuri sferos muSaki, Cven realurad mxolod nawilobrivad vaT-
avsebT mas kategoriis SigniT (ix. Lakoff  1973). erTi sityviT, Cven imgvarad 
vagebT kategoriebs PRIEST (‘mRvdeli’) da SOCIAL WORKER (‘social-
uri sferos muSaki’), rom xdeba maTi nawilobrivi urTierTgadafarva. al-
baT umjobesia, DOM-s swored aseTi koncefcia daedos safuZvlad (Sn: aq 
DOM-is Sesaxeb gamoTqmuli Tvalsazrisi mniSvnelovnad gansxvavdeba im-
isgan, romelsac kruzTan vxvdebiT: Cruse 1992). 

DOM-Tan dakavSirebuli eqsperimentebis Sedegad Cndeba ori problema. 
pirveli maTgani Seexeba imas, Tu ra igulisxmeba eqsperimentebis dros 
gamoyenebul iseT frazaSi, rogoric aris, magaliTad, `ramdenad kargia X  
rogorc Y kategoriis nimuSi?~ zustad ras unda niSnavdes `ramdenad kar-
gia?~ yoveldRiur cxovrebaSi sityvebi `kargi~ da `ukeTesi~ ar iwvevs ko-
munikaciis problemebs. magaliTad, ZaRlis `sikarge~, Tu lapakia patara 
bavSvis lekvze, gansxvavebulia im `sikargisgan~, romelsac vgulisxmobT 
saxlis an fermis damcvel ZaRlze saubrisas. es ar angrevs GOE-s cnebas, 
magram aSkarad miuTiTebs im faqtze, rom, Tuki marTlac gvinda miviRoT 
mniSvnelovani Sedegebi, aucileblad unda vimsjeloT orive kategoriis 
warmosaxviT konstruqciebsa da `kargis~ mniSvnelobaze. am dros SeiZleba 
gamovlenil iqnes sikargis Tundac nawilobriv gansxvavebuli cnebebi (ix. 
magaliTad, Lakoff  1987:84–90). CamovTvliT ZiriTad tipebs:

(i)	 tipiuroba/reprezentuloba. gviCvenebs ramdenad zusti/gamosade-
gia kategoriis is cneba, romelsac viRebT misi mxolod erTi qvekategori-
is codniT. es ganzomileba aSkarad ukavSirdeba sixSires. lakofi aRniS-
navs, rom Cven, rogorc wesi, vaxdenT Tvisebebis ganzogadebas tipiuri 
wevridan aratipiurze gadasvlisas da ara piriqiT. garkveul SemTxvevebSi 
romelime CvenTvis kargad cnobili calkeuli wevri SeiZleba miviCnioT 
klasis tipiur wevrad (magaliTad, Tu Cveni codna mocemuli klasis Ses-
axeb arasrulyofilia).

(ii)	 siaxlove idealTan. es ukavSirdeba imas, rasac kruzi (Cruse 1990) 
uwodebs `xarisxs~. is ganixilavda zurmuxtebis magaliTs. umaRlesi 
xarisxis zurmuxtebs aqvT Rrma, intensiuri feri da ar aqvT bzarebi; ma-
gram aseTi xarisxis zurmuxtebi Zalze iSviaTad gvxvdeba (amasTanave zur-
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muxti rac ufro didia, miT ufro iSviaTia). ase rom, isini tipiurad ve-
raviTar SemTxvevaSi ver CaiTvlebian. rogorc lakofi SeniSnavs, idealze 
orientireba xdeba mraval sferoSi. is SeiZleba warmodgenil iqnes ab-
straqtul TvisebaTa simravled, rogorc es aris zurmuxtebis SemTxveva-
Si, an SeiZleba calkeuli individis (lakofis terminologiiT _`nimuSis~) 
irgvliv iyvnen Tavmoyrili.

(iii)	 stereotipuloba. arsebobs saintereso gansxvaveba stereotipu-
lobasa da tipiurobas Soris, magram am gansxvavebis damajerebeli axsna 
jerac aravis moucia. lakofis ganmarteba (1987:85–6) ufro hipoTetu-
ria da mas srulyofil axsnas ver davarqmevT. lakofi Tvlis, rom rogorc 
wesi, romelime obieqts rogorc tipiurs aRiqvamen gaucnobiereblad da 
avtomaturad, xolo stereotipebis formireba gacnobierebulad xdeba: 
es simarTles hgavs. is amave dros aRniSnavs, rom stereotipebi icvleba, 
xolo tipobrioba, rogorc wesi, stabiluria adamianis mTeli cxovrebis 
manZilze. magram tipiuroba icvleba realobis cvlilebasTan erTad (mag-
aliTad, tipiuri manqanis, kompiuteris an fotoaparatis cneba), maSin 
rodesac stereotipebi, xSir SemTxvevaSi, uZleben drois cvlilebebs. 
stereotipebi, Cveulebriv, SefasebiT maxasiaTeblebTan arian dakavSire-
bulni.

rac Seexeba meore problemas: araerT klasikur eqsperimentSi kategoriis 
wevrebad qvekategoriebi ufro ganixileba, vidre individebi: magaliTad, 
cdispirebs GOE-niSnebis misawerad eZlevaT kategoria FRUIT (‘xili’) da 
xilis tipebis CamonaTvali _ APPLE (‘vaSli’), STRAWBERRY (‘marwyvi’), 
MANGO (‘mango’), PASSION FRUIT (‘pasiflora’), DATE (‘finiki’), OLIVE 
(‘zeTisxili’) da a.S. sxva eqsperimentebi gulisxmobs individebs, magali-
Tad, roSis mier Catarebuli cdebi prototipul ferebTan dakavSirebiT 
(Heider 1971,  1972,  da Berlin da Kay 1969) da sxv. individualur obieqtebs 
_ da ara kategoriis saxelebs _ iyeneben im eqsperimentebSic, romlebSic 
patara bavSvebi monawileboben. am sxvaobis ugulebelyofa ar SeiZleba. 
garkveuli kategoriebis gamoyeneba sxva kategoriebis wevr-warmomadgen-
lis funqciiT abundovanebs im Tvisebebs, romlebsac SeiZleba moicavdes 
`sikargis~ cneba (frazidan: `ramdenad kargia X  rogorc Y kategoriis 
nimuSi?~). es exeba zemoxsenebul xarisxis cnebasac. aseve gasaTvaliswine-
belia `normasTan Sesabamisobis~ Tviseba: gasagebia, rom vaSli aris xilis 
saukeTeso magaliTi, magram Tu es vaSli dampalia? roca saqme individu-
alur obieqtebs exeba, `normasTan Sesabamisoba~ SeiZleba ganvixiloT `si-
kargis~ nairsaxeobad. 
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4.3.2. konceptualuri kategoriebis warmodgena
prototipTa Teoria warmodgenilia ori ZiriTadi variantiT (fsiqolog 
hemptonis mixedviT _ Hampton 1997). orive variantSi mniSvnelovani ad-
gili uWiravs `centralurobis xarisxisa~ da `saukeTeso nimuSis~ urT-
ierTdakavSirebul cnebebs (lingvistebi, rogorc wesi, mkveTrad ar 
ganasxvaveben erTmaneTisagan am or variants). pirvel variantSi cneba 
ganisazRvreba kategoriis wevrebis maxasiaTebel niSanTa CamonaTvalis 
safuZvelze. es klasikur gansazRvrebas mogvagonebs, oRond im gansx-
vavebiT, rom prototipul formulirebaSi maxasiaTebeli niSnebi Sei-
Zleba arc akmayofilebdnen aucileblobisa da sakmarisobis pirobas 
(Tumca konkretuli niSnebi SesaZloa akmayofilebdes kidec aseT piro-
bebs). kategoriaSi mocemuli erTeulis centraluroba damokidebulia 
imaze, Tu ramdeni relevanturi niSani axasiaTebs am erTeuls: rac ufro 
meti aseTi niSani aqvs mas, miT ufro kargi nimuSi iqneba is mocemuli kat-
egoriisTvis. ama Tu im niSnis dafiqsireba gamarTlebulia im SemTxvevaSi, 
Tuki am niSnis arseboba ganapirobebs obieqtis ufro maRal GOE-reit-
ings. zog variantSi maxasiaTebeli niSnebi fasdeba imisda mixedviT, Tu 
ramdenad gansazRvraven isini obieqtis centralurobas. aseT varianteb-
Si mocemulia niSanTa kvalifikaciis saerTo Skala, romelic asaxavs maT 
relevanturobas kategoriaSi obieqtis wevrobis xarisxis gansazRvrisas. 
SeiZleba isec moxdes, rom kategoriis arc erT wevrs ar hqondes yvela 
prototipuli niSani. aseT SemTxvevaSi kategoriis birTvi warmodgenil-
ia im wevriT an wevrebiT, romlebsac aqvT yvelaze meti aseTi maxasiaTe-
beli niSani (maSin namdvili prototipi iqneba iseTi idealuri obieqti, 
romelsac axasiaTebs am niSanTa sruli simravle).

prototipTa Teoriis meore varianti emyareba msgavsebis cnebas. ama Tu 
im koncepts aq warmoadgens misi idealuri egzemplari da sxva obieqtTa 
wevroba da centraluroba ganisazRvreba prototipTan maTi msgavsebis 
mixedviT. hemptoni sagangebod aRniSnavs, rom prototipTa Teoriis es 
ori varianti ar aris ekvivalenturi. iseTi martivi konceptebis SemTx-
vevaSi, romlebic gulisxmoben fers an formas, ufro gamodgeba msgavse-
baze dafuZnebuli midgoma, xolo iseTi rTuli konceptebis axsnisas, 
rogoricaa, magaliTad, BIRD (‘frinveli’) an VEHICLE (‘satransporto 
saSualeba’), umjobesia maxasiaTebel niSanTa CamonaTvalze dafuZnebu-
li warmodgena (ix. Hampton 1997:88). prototipTa Teoriis is varianti, 
romelic emyareba maxasiaTebel niSanTa CamonaTvals, xsnis iseT vitgen-
Stainiseul kategoriebs, rogoric aris GAME, romlis gansazRvrebac 
SeuZlebelia aucilebel da sakmaris niSanTa safuZvelze, magram rom-
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lisTvisac relevanturia klasobrivi msgavsebis mimarTebebi. is faqti, 
rom aseT SemTxvevebSi saerTod ar arsebobs aucilebel da sakmaris niSan-
Ta simravle, imiTac dasturdeba, rom, roca cdispirebs sTxoven CamoT-
valon kategoriis damaxasiaTebeli niSnebi, isini ar ifarglebian im niS-
nebiT, romlebic aqvs kategoriis yvela wevrs da amave dros asaxeleben 
iseT niSnebsac, romlebic axasiaTebs kategoriis wevrTa mniSvnelovan 
umravlesobas. rogorc hemptoni aRniSnavs, am Teoriis orive varianti 
damakmayofileblad xsnis `zRvruli~ obieqtebis arsebobas. da mainc, 
gaugebaria, ratom SeiZleba aigos ufro meti `zRvruli~ nimuSebi iseT 
sistemaSi, sadac kategoriis wevroba damokidebulia Y siidan aRebul 
X niSanTa arsebobaze (mocemul obieqtSi), vidre iseT sistemaSi, sadac 
wevroba damokidebulia Y siidan aRebul Y niSnebis arsebobaze? meore 
mxriv, SegviZlia vnaxoT, Tu rogor warmoSobs msgavsebaze dafuZnebuli 
sistema `zRvrul~ SemTxvevebs, gansakuTrebiT maSin, Tu gamudmebiT icv-
leba msgavsebis kriteriumebi.

4.3.3. kategorizaciis doneebi
prototipTa Teoria aseve gulisxmobs kategorizaciis doneebis arse-
bobas. kategoriebi gvxvdeba inkluziurobis sxvadasxva doneze, ufro 
specifikuri kategoria Sedis ufro inkluziuris farglebSi: 

(1)	 a. mimosvlis saSualeba _ manqana _ heCbeqi
	 b. xili – vaSli _ greni smiTi (vaSlis jiSi)
	 c. cocxali organizmi – arseba – cxoveli – ZaRli – spanieli 
	 d. sagani _ iaraRi _ saWreli iaraRi _ dana _  puris dana
	 e. sagani _ aveji _ magida _ banqos magida

Cveulebriv, yovel aseT rigSi arsebobs specifikaciis iseTi done, 
romelsac ewodeba bazisuri (Rosch et al. 1976) an klasobrivi (Berlin et al. 
1973) da mas aqvs gansakuTrebuli statusi da mniSvneloba (bazisuri do-
nis erTeulebi (1)-Si dabeWdilia muqi kursiviT). bazisuri donis garda, 
rogorc wesi, gamoyofen specifikaciis or sxva donesac _ superordi-
nalursa da subordinalurs. maTi gansazRvra ar xdeba jaWvSi maTi adg-
ilis mixedviT _ arsebobs sxva damoukidebeli maxasiaTeblebi, romlebic 
erTmaneTisgan ganasxvaveben am doneebs. (ufro dawvrilebiT konceptebis 
ierarqiuli struqturis Sesaxeb ix. Murphy and Lassaline 1997).
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4.3.3.1 bazisuri donis kategoriebi
bazisuri donis erTeulebis ZiriTadi ganmasxvavebeli niSnebia:

(i) 	 es aris yvelaze inkluziuri done, romelsac ukavSirdeba qcevis gansa-
kuTrebuli modelebi.

ufro gasagebi rom iyos, warmovidginoT, rom vinmes sTxoves JestebiT 
gamoxatos, Tu rogor iqceva, vTqvaT, ZaRlTan: es Zalian Zneli ar unda 
iyos _ adamianTa umravlesoba axdens ZaRlisTvis xelis gadasmis an mo-
TaTunebis imitacias. magram vinmes Tu vTxovdiT eCvenebina, rogor moiq-
ceoda cxovelTan, mas es Zalze gauWirdeboda, Tu ar vetyodiT, konkretu-
lad romel cxovels vgulisxmobT. igive SeiZleba iTqvas avejisa da skamis, 
kovzisa da nakeTobis Sesaxeb.

(ii) 	 yvelaze inkluziuri done, romelic mkafiod SeiZleba warmovidginoT 
vizualurad.

vTqvaT, vinmes sTxoves vizualurad warmoidginos romelime kategoriis 
wevri: es ar iqneba Zneli zogadad ZaRlis, skamis an vaSlis SemTxvevaSi, ma-
gram amis gakeTeba faqtiurad SeuZlebelia zogadad cxovelis, avejis an 
xilisTvis, Tu is ar iqna dakonkretebuli. am doneze aseve yvelaze swrafad 
xdeba suraTisa da Sesabamisi sityvis dawyvileba.

(iii) 	yvelaze inkluziuri done, sadac aSkaradaa gamokveTili mimarTeba 
nawili_mTeli.

aq aseve igulisxmeba mimarTebebi nawilebs Soris. xelovnur saganTa yvelaze 
superordinaluri kategoriebisTvis, rogoricaa TOOL (‘samuSao iaraRi’), 
CUTLERY (‘dana-Cangali’), CLOTHES  (‘tansacmeli’) an FURNITURE (‘ave-
ji’), ar arsebobs nawili_mTeli mimarTebis zogadi struqtura. biolo-
giur superordinalur kategoriebs am mxriv meti regularoba axasiaTebT, 
magram aq mimarTebebi nawilebs Soris bevrad ufro naklebad eqvemdebareba 
ganzogadebas.

(iv) 	 done, romelic xSirad enacvleba sxva doneebs (maTi neitralizaciis 
konteqstSi).

specifikaciis jaWvi, iseTi, rogoric wamodgenilia (1)-Si, iZleva mTel 
rig terminebs, romlebic SeiZleba gamoviyenoT calkeul individTa 
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aRsaniSnavad. amgvarad, calkeuli ZaRli SeiZleba imavdroulad iyos 
spanielic, ZaRlic da cxovelic. da mainc, Tu ar arsebobs raime gansa-
kuTrebuli komunikaciuri saWiroeba, obieqtis aRsaniSnavad, rogorc 
wesi, gamoiyeneba bazisuri donis termini (detalurad  ix. Cruse 1977).

(2)	 A: gareT raRac xmauria
	 B: es ZaRli/?spanieli/?cxoveli iqneba

bazisuri donis terminebs (e.i., terminebs, romlebic, rogorc wesi, war-
moadgenen bazisuri donis kategoriebs) molaparakeebi xSirad referen-
tis ‘realur’ saxelad miiCneven. rogorc enaTSorisi kvlevebi gviCvenebs, 
rogorc wesi, es terminebi sxva donis terminebze ufro moklea, Cveu-
lebriv monomorfemulia da Zireulia im gagebiT, rom ar aris nasesxebi 
sxva sferoebidan mniSvnelobis metaforuli gafarToebis Sedegad (Ber-
lin et al. 1973). amasTan, maT ufro xSirad iyeneben mSoblebi bavSvebTan 
saubrisas da amdenad, ar aris gasakviri, rom bavSvebi pirvelad swored 
am sityvebs swavloben.

(v) 	 calkeuli erTeulebis kategorizacia ufro swrafad xdeba bazi-
suri donis kategoriis wevrebad, vidre superordinaluri an subordi-
naluri kategoriis wevrebad.

magaliTad, fotoze gamosaxuli spanieli ufro swrafad iqneba katego-
rizebuli rogorc ZaRli, vidre rogorc cxoveli an spanieli.

yvela es Tviseba uSualod gamomdinareobs iqidan, rasac merfi da 
leselini (Murphy and Lassaline (1997:106–7) bazisuri donis Tvisebebis 
`gansxvavebebis axsnas~ uwodeben. bazisuri donis kategoriebi warmoad-
genen saukeTeso kategoriebs, romlebadac SeiZleba daiyos uSualo su-
perordinaluri kategoria Semdegi kriteriumebis safuZvelze:

•	 gansxvavebulobis xarisxi mocemuli kategoriis wevrebsa da mezo-
beli kategoriebis wevrebs Soris;

•	 Sinagani homogenuroba, e.i. ramdenad hgvanan erTmaneTs am kategoriis 
wevrebi;

•	 informaciuloba, e.i., ra raodenobis damatebiT informacias Seicavs 
is imasTan SedarebiT, rasac superordinaluri termini iZleva;

ganvixiloT terminebi cxoveli, ZaRli da spanieli. kategoria ANIMAL 
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(‘cxoveli’) sakmaod gansxvavdeba iseTi mezobeli kategoriebisgan, ro-
goricaa BIRD (‘frinveli’), FISH (‘Tevzi’) da INSECT (‘mweri’) da infor-
maciulicaa, magram msgavsebis xarisxi mis wevrebs Soris ufro dabalia, 
vidre kategoriaSi DOG (‘ZaRli’). kategoriaSi SPANIEL (‘spanieli’) maRa-
lia wevrebs Soris msgavsebis xarisxi, magram misi wevrebi naklebad gan-
sxvavdebian mezobeli kategoriis wevrebisagan da misi informaciulobis 
donec ufro dabalia. kategorias DOG (‘ZaRli’) maRali adgili uWiravs 
yvela kriteriumis mixedviT.

4.3.3.2. superordinaluri donis kategoriebi
superordinalur kategoriebs aqvT Semdegi maxasiaTeblebi (miaqcieT yur-
adReba: termini ‘superordinaluri’ aq ar ixmareba wminda relaciuri ter-
minis ‘hiperonimuris’ gagebiT):

(i) 	 superordinaluri kategoriebi bazisuri donis kategoriebTan Sedar-
ebiT naklebad `kargi~ kategoriebia, radgan marTalia, misi wevrebi 
sakmaod gansxvavdebian mezobeli kategoriebis wevrebisgan, magram 
kategoriis farglebSi msgavseba SedarebiT naklebia.

(ii) 	 superordinalur kategoriebs aqvT bazisuri donis kategoriebze nak-
lebi ganmsazRvreli maxasiaTeblebi.

roSis eqsperimentebSi (1976), sadac cdispirebs sTxovdnen CamoeTvalaT 
bazisuri donis erTeulebis maxasiaTeblebi, mxolod ramdenime maTgani Tu 
gamodgeboda superordinaluri kategoriis ganmsazRvrel niSnad. magram 
rogorc kruzi aRniSnavs (Cruse 1992b), es, albaT, ar aris saukeTeso gza im-
isTvis, rom gamovlindes superordinaluri kategoriebis maxasiaTeblebi. 
kategoriis yvelaze gamokveTili niSnebi arian isini, romlebic ganasxvave-
ben mas amosavali kontrastuli simravlis sxva wevrebisgan. magaliTad, 
cxenis gamokveTili niSnebi arian swored is niSnebi, romelebic ganasxvave-
ben mas sxva cxovelebisgan. cdispirebisTvis rom eTxovaT, CamoeweraT cx-
enis maxasiaTebeli niSnebi, naklebad savaraudoa, daeweraT ‘aqvs ConCxi’, 
‘sunTqavs’ da a.S., radgan es niSnebi axasiaTebT kontrastuli simravlis sxva 
wevrebsac; ufro savaraudoa, maT aReniSnaT, rom ‘masze amxedreba SeiZle-
ba’, ‘aqvs fafari’, ‘aqvs grZeli kudi’, ‘Wixvinebs’ da a.S. kategoria cxove-
lis mniSvnelovani maxasiaTeblebis misaRebad mxolod erTi gza arsebobs: 
is unda davupirispiroT iseT kategoriebs, rogoricaa Tevzi, mcenare, 
mweri. igive exeba avejsac: ara aqvs azri, am kategoriis relevanturi niS-
nebi informantebis im pasuxebSi veZeboT, romlebic exeba skams, magidas da 
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misT. ufro mizanSewonili iqneba, Tu maT vkiTxavT, ra niSnebi asxvaveben 
avejs, vTqvaT, fardebisgan, xaliCebisgan, xelsawyoebisgan, buxrebisgan da 
fanjrebisgan. aseT SemTxvevaSi aRmoCndeba, rom aveji prototipulad aris 
myari (gansxvavebiT xaliCebisgan), SeiZleba misi gadaadgileba (gansxvavebiT 
buxrebisgan) da is aris adgili, sadac SeiZleba raime moTavsdes (gansxvave-
biT xelsawyoebisgan, romlebic gamoiyeneba raimes gasakeTeblad). (avejis 
kategoriis analogiuri, magram damoukidebeli analizi ix. bolingerTan: 
Bolinger 1992). magram isic udavoa, rom superordinaluri kategoriebs 
ufro  naklebi damaxasiaTebeli niSnebi aqvT da amdenad, mis wevrebs Soris 
naklebadaa gamokveTili klasobrivi msgavseba.

(iii) 	bazisuri donis kategoriebis uSualod momdevno superordinaluri 
kategoriebi ufro maRali superordinaluri kategoriis farglebSi 
mxolod erTi saerTo Tvisebis safuZvelze erTiandebian (mag., FOOT-
WEAR ‘fexsacmeli’ _ SANDAL ‘sandali’ // UNDERWEAR ‘sacvali’ _ 
VEST ‘perangi’).

(iv) 	superordinaluri kategoriebis saxelebi xSirad krebiTi saxelebia, 
xolo bazisuri donis terminebi Tvlad obieqtebs aRniSnaven.

amis magaliTebia: crockery ‘WurWeli’ (cups ‘finjnebi’ da plates ‘TefSebi’), cult-
ery ‘dana-Cangali’ (spoons ‘kovzebi’ da forks ‘Canglebi’), furniture ‘aveji’ (tables 
‘magidebi’ da chairs ‘skamebi’), footwear ‘fexsacmeli’ (boots (mr. r.) ‘yeliani fex-
sacmeli’ da shoes (mr. r). ‘fexsacmeli’), hardware (hard disks ‘myari diskebi’ da 
modems ‘modemebi’). SedarebiT iSviaTad gvxvdeba sapirispiro SemTxvevebi, 
roca superordinalurma terminma SeiZleba miiRos mravlobiTis forma, 
bazisuri donis termini ki krebiTi saxelia: metals ‘metali’ (iron ‘rkina’ da  
copper ‘spilenZi’), beverages (mr. r.) ‘sasmeli’ (beer ‘ludi’ da wine ‘Rvino’),  
spices (mr. r.) ‘sanelebeli’ (pepper ‘pilpili’ da coriander). bazisuri donisa da 
subordinaluri donis terminebi am mxriv ar gansxvavdebian. amasTan, su-
perordinaluri terminebi xSirad morfologiurad rTuli da/an polisi-
laburia.

4.3.3.3. subordinaluri donis kategoriebi
subordinaluri donis kategoriebs aqvT Semdegi maxasiaTeblebi:

(i) 	 isini bazisuri donis kategoriebTan SedarebiT naklebad `kargi~ kat-
egoriebia, radgan, imis miuxedavad, rom maTi wevrebis urTierTms-
gavsebis maCvenebeli sakmaod maRalia, isini naklebad gansxvavedebian 
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mezobeli kategoriebis wevrebisagan.
(ii) 	 isini gacilebiT nakleb damatebiT informacias Seicaven maT uSualo 

hiperonimul kategoriasTan SedarebiT; amdenad, roca cdispirebs 
sTxoven CamoTvalon subordinaluri kategoriebis ganmasxvavebeli 
maxasiaTeblebi, maT mier Sedgenili siebi Zalze mcired gansxvavdeba 
Sesabamisi hiperonimuli bazisuri donis erTeulebisTvis Sedgenili 
siebisgan.

(iii) 	isini xSirad arian polimorfemurebi, yvelaze gavrcelebuli modelia 
sityva TavSi darTuli modifikatoriT (mag., teaspoon ‘Cais kovzi’, rock-
ing-chair ‘saqanela-savarZeli’).

es faqti, magaliTad, ungererma da Smidma (1996) imis saCveneblad gamoiy-
enes, rom subordinaluri kategoriebi bazisuri donisgan mxolod erTi 
TvisebiT gansxvavdebian (mag., teaspoon,  rockign-chair). magram mainc aucile-
belia erTmaneTisgan ganvasxvaoT saxeldeba da cnebis Sinaarsi: es `erTi 
Tviseba~ saxelwodebidan gamomdinareobs, magram faqtiurad yovelTvis 
arsebobs arakodirebuli ganmasxvavebeli maxasiaTeblebi. magaliTad, mar-
Talia, spaniel ‘spanieli’ erTmorfemiani sityvaa, long-tailed tit  ‘grZelkuda 
wivwiva’ ki _ erTi Tvisebis (grZeli kudis qona) gamomxatveli rTuli gam-
onaTqvami, orive SemTxvevaSi specifikacia ar gulisxmobs mxolod erT 
Tvisebas. 

daaxloebiT ase xsnian am movlenas kognitivisti fsiqologebic, magaliTad, 
merfi da leselini (1997). anTropologiur lingvistikaSic safuZvlianadaa 
gamokvleuli kategoriebis ierarqiuli organizacia (ix., magaliTad, Brown 
2002). maTi midgoma mravalmxriv gansxvavdeba fsiqologebis midgomisgan. 
jer erTi, maTi meTodi mniSvnelovanwilad emyareba sxvadasxvaenobrivi mo-
nacemebis Seswavlas. meorec, yvelaze safuZvliani gamokvlevebi biologi-
uri xasiaTisaa (gansxvaveba Cveulebriv keTdeba ‘xalxur klasifikaciebsa’ 
da ‘mecnierul sistemebs’ Soris; gamokvlevaTa umetesoba amaTgan pirvels 
exeba); zogi maTgani (mag., Atran 1990) amtkicebs, rom mxolod biologiuri 
saxeobebia WeSmaritad ierarqiuli da biologiuri saxeobebis cnebebidan 
ierarqiulia mxolod iseTi `zogadTeoriuli~ kategoriebi, rogoricaa 
cxoveli, ZaRli, spanieli, wifeli, tyis wifeli, buCqi da a.S. da ara iseTi 
utilitaruli kategoriebi, rogoricaa bostneuli, sarevela an oTaxis 
cxoveli. mesamec, isini adgenen ierarqizaciis ufro rTul struqturas da 
doneebs sxvadasxva terminebiT aRniSnaven. gTavazobT erT aseT magaliTs 
(ekvivalenturi fsiqologiuri kategoriebi mocemulia frCxilebSi):
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	 sawyisi 			   mcenare
	 sicocxlis forma	 buCqi			   (=superordinaluri done)
	 gvari			   vardi			   (=bazisuri done)
	 saxeoba			   hibriduli Cai	 (=subordinaluri done)
	 nairsaxeoba		  `mSvidoba~ (vardis jiSi)

saxeobis aRmniSvneli donis maxasiaTeblebi arsebiTad ar gansxvavdeba ze-
moT ganxiluli bazisuri donis maxasiaTeblebisgan. sxvadasxva tipisa da do-
nis kulturebSi ierarqiuli struqturirebis gamokveTili erTgvarovneba 
gvafiqrebinebs, rom es universaluri da fundamenturi movlenaa. anTro-
pologebi ver SeTanxmebulan imaze, Tu ra edo safuZvlad saklasifikacio 
sistemebis ganviTarebas. erTi skola amtkicebs, rom am sistemebis ganviTa-
rebas utilitaruli mosazrebebi ganapirobebs: kategoriebis ganviTarebam 
adamianebs gadarCenis saSualeba misca. sxva skolis azriT, biologiuri saxe-
obebis klasifikaciis sistemebis evolucia inteleqtualurma cnobismoyva-
reobam gamoiwvia. am meore mosazrebas araerTi argumenti amyarebs. aSkarad 
msgavs sistemebs vxvdebiT msoflios sxvadasxva kuTxeSi, miuxedavad imisa, 
rom Sesabamisi kulturebi da maTi garemocva mniSvnelovnad gansxvavdeba 
erTmaneTisgan; araerT kulturaSi SeiZleba vipovoT iseTi klasifikacia, 
romelsac mocemuli kulturisTvis ar gaaCnia utilitaruli Rirebuleba; 
es klasifikaciebi, rogorc wesi, emTxveva mecnierul klasifikaciebs. brau-
ni (2002) aRiarebs am argumentebs, magram yuradRebas amaxvilebs im garemoe-
baze, rom monadire-SemgrovebelTa sazogadoebebSi, Cveulebriv, gacilebiT 
naklebi kategoriebi arsebobs, vidre im sazogadoebebSi, romlebic binadar 
cxovrebas misdeven da sadac ganviTarebulia soflis meurneoba. is varau-
dobs, rom amas praqtikuli axsna aqvs. mcire agraruli sazogadoebebic ki, 
rogorc wesi, monadire-SemgrovebelTa tomebze ufro mravalricxovania da 
mousavlianobis dros alternatiul sakveb resursebs maTTvis Zalze didi 
mniSvneloba aqvs, amdenad, mocemul garemoSi xelmisawvdomi sakvebis detal-
uri codna maTTvis gadarCenis erT-erTi saSualebaa. meore mxriv, monadire-
SemgrovebelTa sazogadoebebi gacilebiT mcirericxovania da cxovrebis 
mobiluri wesidan gamomdinare, isini naklebad damokidebuli arian konkre-
tul garemoSi xelmisawvdom sakvebze; amdenad, adgilobrivi florisa da 
faunis detaluri codna maTTvis naklebmniSvnelovania.

4.3.4. prototipTa Teoriis susti mxareebi
prototipTa TeoriasTan dakavSirebiT araerTi eWvi Cndeba. aq mxolod zo-
gierT maTganze SevCerdebiT.

(3)
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4.3.4.1. niSanTa CamonaTvalze damyarebuli meTodis 
arasrulyofileba

kategoriaTa struqturis prototipuli models yvelaze xSirad imis gamo 
akritikeben, rom niSanTa CamonaTvali, im moTxovnis Sesustebis SemTxveva-
Sic ki, romlis Tanaxmadac niSnebi unda iyos aucilebeli da sakmarisi, Za-
lze gamartivebul suraTs iZleva. SedarebiT ufro rTuli modelebic, 
rogoricaa barsalous (1992b) `CarCoebze~ (kriteriumTa da mniSvnelobaTa 
struqturirebul siaze) dafuZnebuli modeli, ver asaxavs yvela im Tvise-
bas, romelic CarTulia bunebrivi, Sinaarsobrivad ̀ mdidari~ cnebebis aso-
ciaciurobisa da kauzaciurobis rTul jaWvebSi. es metismeti simartive 
arasasurvelia mravali mizezis gamo. erT-erTi isaa, rom es modeli ar iT-
valiswinebs konteqstis faqtors. rogorc kvlevebiT dasturdeba, isic ki, 
rac kategoriis saukeTeso nimuSad iTvleba, SeiZleba Seicvalos msjelo-
bis konteqstis dakonkretebiT (Barsalou 1987). lebovma (1973) aseve uCvena, 
rom konteqsturi maxasiaTeblebis damatebam SeiZleba gavlena moaxdinos 
momijnave kategoriebs Soris arsebul sazRvrebzec. meore SeniSvna exeba 
dafiqsirebuli niSnebis raodenobisa da GOE-s urTierTmimarTebas. am 
mimarTebis gasarkvevad mxolod mocemuli niSnebis daTvla ara aris sakma-
risi. gasaTvaliswinebelia niSnebis urTierTqmedebac: erTi niSnis efeqts 
gansazRvravs sxva niSnebis arseboba da maTi Rirebuleba. Zalian martivi 
magaliTi rom moviyvanoT, niSani  xisgan damzadebuli amcirebs kovzis 
GOE-s, Tu es kovzi pataraa, magram ar amcirebs, Tu is didia. unda arsebob-
des aTasobiT amgvari urTierTqmedeba, romelTagan zogierTSi CarTuli 
unda iyos erTdroulad ramdenime niSani.

4.3.4.2. `kent ricxvTa paradoqsi~
`kent ricxvTa paradoqss~ aseve miiCneven prototipTa Teoriis problemad. 
armsTrongma da misma Tanaavtorebma (1983) aRmoaCines, rom adamianebi kent 
ricxvebs axarisxeben maTi `centralurobis~ Sesabamisad _ imis miuxeda-
vad, rom kenti ricxvis kategorias aqvs cxadi gansaz  Rvreba aucileb-
el da sakmaris niSanTa safuZvelze. maT mier SemoTavazebuli gadawyveta, 
e.w. `ormagi warmodgenis~ hipoTeza, aerTianebs prototipul da klasikur 
meTodebs (Smith et al. 1974). am hipoTezis Tanaxmad, konceptebi SeiZleba 
orgvarad aRiweros da am aRwerebis funqciebi sxvadasxvaa. arsebobs ̀ birT-
vis~ aRwera, romelsac ZiriTadad aqvs klasikuri gansazRvrebis forma. es 
aRwera moicavs konceptis logikur Tvisebebs. meore aRwera emyareba pro-
totipTa sistemis im saxeobas, romelic aqcents akeTebs yvelaze tipiur 
niSnebze da romelic saSualebas iZleva swrafad moxdes mocemuli nimuSis 
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kategorizacia. Tu sakiTxs ase mivudgebiT, maSin `kenti ricxvis parado-
qsi~ aRar iqneba gadauWreli problema. magram am ori Teoriis aseTi gaer-
Tianeba memkvidreobiT iRebs orive maTganisgan gadauWrel problemebs: 
kerZod, aq Tavidan wamoiWreba klasikuri Teoriis ZiriTad problema, ro-
melic savaraudod prototipTa Teorias unda gadaewyvita, saxeldobr, is 
faqti, rom yvelaze gavrcelebuli konceptebis didi umravlesobisTvis 
SeuZlebelia `birTvis~ gansazRvra.

4.3.4.3. maxasiaTebeli niSnebis problemebi
arsebobs problema, romelic exeba niSnebze damyarebul konceptualuri 
struqturis yvela models: ras warmoadgens es niSnebi da saidan iReben 
maT? rogorc Cans, isini ubralod sxva konceptebi arian. sxva sityvebiT, 
konceptebi arian konceptualuri badis wertilebi. es saocrad mogvagonebs 
sityvis mniSvnelobis struqturalistur daxasiaTebas (ix., magaliTad, Ly-
ons 1863, 1968). magram am SemTxvevaSi konceptualuri sistema hermetulad 
izolirebuli iqneba samyarosgan da Zneli saTqmelia, ra ganmartebiTi Zala 
unda hqondes aseT sistemas. mas rom marTlac hqondes aseTi Zala, maxasi-
aTebeli niSnebi `dasabuTebuli unda iyos qvesimbolur doneze~ (Hampton 
1997:91), e.i. unda dadasturdes maTi sistematuri kavSiri im aralingvistur 
maxasiaTeblebTan, romlebic mogvecema grZnobiT, qmedebiT, ganzraxviT da 
a.S. hemptoni miuTiTebs kidev erT, ufro aSkara mankier wreze. Tu Cven erT-
maneTTan davakavSirebT frinvel-s da Tav-s ‘aqvs’ kavSiris meSveobiT, yu-
radRebis miRma dagvrCeba informaciis didi nawili, Tu ar davazustebT, 
rom mxedvelobaSi gvaqvs ara, vTqvaT, spilos Tavi, aramed frinvelis Tavi.

4.3.4.4. kontrastuli kategoriebi
kontrastuli kategoriebi, rogorebic arian kata, ZaRli, lomi, aqlemi 
da a.S. kidev erT problemas uqmnis prototipTa Teorias. marTlac, auxs-
neli rCeba maT Soris arsebuli urTierTgamoricxvis mimarTeba. amis ax-
sna logikurad SeuZlebeli iqneba, Tu prototipTa aRweraSi ar CavrTavT 
‘minus’ mniSvnelobis mqone maxasiaTeblebs (magaliTad, ‘aqvs rbili bewvi’, 
‘krutunebs, roca xels gadausvam’, ‘xtunviT darbis’, ‘ufro didia, vidre 
saSualo adamiani’, ‘aqvs qercli’ _ yvela am maxasiaTebels ZaRlis gansaz-
RvrebaSi eqneboda ‘minus’ niSani). ramdenadac viciT, aseTi meTodis gamoy-
eneba azradac aravis mosvlia. 
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4.3.4.5. sazRvrebi prototipTa TeoriaSi

prototipTa Teoretikosebi arasakmaris yuradRebas uTmoben kategoriis 
sazRvrebisa da maTi adgilis sakiTxs da igive iTqmis mravali kognitiv-
isti-lingvistis mimarTac. momdevno citataSi langekeri, rogorc Cans, 
saerTod uaryofs sazRvrebis arsebobas: `rac ar unda daSorebuli iyos 
mocemuli obieqti prototipisgan, is mainc SeiZleba CaiTvalos Sesabami-
si klasis wevrad, Tu kategorizaciis ganmaxorcielebels eyo sazrianoba 
da aRmoaCina am obieqtis raime msgaseba tipiur nimuSebTan~ (Langacker 
1991:266).

lakofi aRiarebs maT arsebobas, magram mcire adgils uTmobs am sakiTxze 
msjelobas. (hemptoni [1991] aris erT-erTi im mcirericxovan fsiqolog-
Tagani, romlebic prototipul TeoriaSi aSkarad aRiareben kategoriis 
sazRvrebis arsebobas). da mainc, sazRvrebi kategoriis albaT erT-erTi 
yvelaze fundamenturi maxasiaTebelia. kategoria konteiners hgavs: misi 
erT-erTi mTavari funqcia is aris, rom erTmaneTisgan mkafiod gamijnos 
samyaros is obieqtebi, romlebic masSi Sedian da isini, romlebic masSi ar 
Sedian. es funqcia ver ganxorcieldeba sazRvris gareSe. 

imTaviTve cxadia kategoriisTvis sazRvris aucilebloba. Tu A ambobs, 
rom raRac obieqti aris X  da B ki ambobs, rom is raRac ar aris X, maSin 
maT an sxvadasxvagvarad esmiT im raRac obieqtis referenti, an imaze ver 
SeTanxmebulan, Tu sad gadis X  kategoriis sazRvari. garkveuli zedsar-
Tavebi, rogoricaa xelovnuri _ xelovnur naRebSi, da yalbi _ yalb moneta-
Si, imaze miuTiTeben, rom referenti ar Sedis mocemuli saxeliT aRniSnul 
kategoriaSi; msmenelma sworad rom gaigos namdvili-s mniSvneloba, iseTi, 
rogorc gvaqvs lakofis (1973) mier moyvanil magaliTSi mark spitci aris 
namdvili Tevzi (mark spitci iyo olimpiuri mocurave), unda gaacnobieros 
is faqti, rom mark spitci sinamdvileSi Tevzi ar aris.�

swori, magram, miuxedavad amisa, dauSvebeli gamomdinareobis iseTi magali-
Ti, romelsac qvemoT gTavazobT, SeiZleba aixsnas mxolod kategoriebis 
sazRvrebis gaTvaliswinebiT: 

(4)	 a.  manqanis savarZeli aris savarZlis saxeoba

�	  unda aRiniSnos, rom sazRvrebis arseboba aucileblad ar gulisxmobs ‘birTvis 

gansazRvris’ arsebobas aucilebeli da sakmarisi kriteriumebis safuZvelze, rogorc amas 

gvTavazobs koncefcia, romelsac hemptonma (1997:93) ̀ binaruli midgoma~ uwoda da romelic  

Camoayalibes smitma da misma Tanaavtorebma (1974).
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	 b. savarZeli aris aveji
	 c. ? manqanis savarZeli aris aveji

erTi-erTi axsna (hemptonis mixedviT) aseTia: gamonaTqvami X aris Y mis-
aRebi rom iyos, sakmarisia, prototipuli X  Sediodes Y-kategoriaSi; ar 
aris aucilebeli, rom yvela X Sediodes am kategoriaSi. amdenad, gamomdi-
nareoba, romelic mocemulia (4)-Si, SeiZleba aixsnas naxat 4.1-Si gamosaxu-
li sazRvrebis ganlagebiT (Zlier gamuqebuli adgilebi aRniSnavs proto-
tipul birTvebs):

naxati 4.1. TviTmfrinavis, planeris da deltaplanis sazRvrebi

aq planeris prototipi Sedis TviTmfrinavis kategoriis sazRvarSi, 
magram deltaplani mis gareT aRmoCndeba.

arsebobs kategoriis sazRvris fsiqolingvisturi korelati, rac gulisx-
mobs kategorizaciasTan dakavSirebul kiTxvaze pasuxis siCqares. roca 
cdispirebs ekiTxebian, ekuTvnis Tu ara mocemuli erTeuli garkveul kat-
egorias, pasuxis siCqare damokidebulia imaze, Tu ramdenad axlos aris 
es erTeuli kategoriis sazRvarTan: rac ufro axlosaa, miT ufro dagvi-
anebuli iqneba pasuxi. amdenad, (5)-Si yvelaze dagvianebuli iqneba pasuxebi 
muqi SriftiT dabeWdil erTeulebze:

(5)	 (xili) vaSli . . . . . pamidori . . . . . kartofili
	 (mimosvlis saSualeba) manqana . . . . . velosipedi . . . . . skami
	 (sityva) xeli . . . . . malki . . . . . pkhq

obieqtis marginalur statusze kidev erTi garemoeba miuTiTebs: avi-
RoT fexsacemli, rogorc tansacmlis kategoriis wevri. Cemodanze, 
romelSic moTavsebulia sacvlebi, perangebi, windebi, pijakebi Sarvlebi 
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da sxva araferi, yvela zedmeti yoymanis gareSe ityvis, rom ‘masSi alagia 
mxolod tansacmeli’. magram mavani mainc dafiqrdeba, vidre Cemodanze, 
romelic savsea fexsacmliT, Tqvas, rom masSi mxolod tansacmeli alagia; 
meore mxriv, aranairi eWvi ar gaCndeboda, Tuki es Cemodani sul perangebiT 
iqneboda savse. ase imitom xdeba, rom tansacmlis kategoriaSi fexsac-
mels, perangTan SedarebiT, marginaluri statusi aqvs. rogorc Cans, Cven 
gansxvavebulad, anu ufro farTo kategoriad warmovidgenT tansacmels, 
rodesac vxedavT tansacmlis nairsaxeobebs, marginaluris CaTvliT; roca 
vxedavT fexsacmels, Cven warmovidgenT tansacmels da fexsacmels, ro-
gorc urTierTgamomricxvel kategoriebs.

kategoriis sazRvari ar aris damokidebuli mis prototipze, e.i. or kat-
egorias SeiZleba hqondes erTi da igive prototipi, magram gansxvavebu-
li sazRvrebi; aviRoT franguli sityva corde. inglisurad is Cveulebriv 
iTargmneba rogorc rope (‘bagiri’, ‘Toki’). am or enaze molaparakeTa gamok-
iTxva gviCvenebs, rom am ori kategoriis prototipebi Zalze axlos arian 
erTmaneTTan: orive enaSi SemogvTavazeben erTsa da imave tipis obieqtebs 
rogorc am kategoriebis saukeTeso nimuSebs. amis miuxedavad, maTi saz-
Rvrebi gansxvavdebian. Le Petit Larousse-Si ficelle (inglisuri Sesatyvisi _ 
string) gansazRvrulia rogorc ‘une corde mince’; inglisurSi Zalze ucn-
aurad mogveCveneboda, frangulis analogiurad string vinmes rom ganesaz-
Rvra rogorc ‘a thin rope’. unda iTqvas, rom ficelle Sedis CORDE kategoriis 
farglebSi, magram string aris ROPE kategoriis sazRvris gareT. amis sa-
pirispiro magaliTi (erTnairi sazRvris, magram gansxvavebuli birTvis), 
albaT, iqneba inglisuri courage da bravery. Zneli warmosadgenia qmedeba, 
romelsac inglisurad daerqmeoda courage, magram ara bravery, an piriqiT. 
magram am kategoriebis `birTvebi~, savaraudod, gansxvavebulia. student 
informantebs sTxoves daeweraT SedarebiTi reitingebi (6a)-sa da (6b)-sT-
vis, Tuki maT ganixilavdnen rogorc (i) bravery-is magaliTs da (ii), Tuki 
CaTvlidnen courage-is nimuSad.

(6)	 a. adamiani xteba boboqar mdinareSi viRacis gadasarCenad.
	 b. adamiani safrTxis winaSe ayenebs Tavis karieras da saarsebo wyaros 

da aaSkaravebs xelisuflebis ukanono da usamarTlo qmedebebs.

arsebiTad yvela Tanxmdeba imaze, rom (6a) aris bravery-is ukeTesi nimuSi, 
xolo (6b) _ courage-is.

sazRvrebTan dakavSirebiT mTavari problema is aris, rom prototipis 
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gansazRvra ar ganapirobebs maT bunebriv dawesebas. am modelis hemptonis 
versiaSic ki sazRvrebis postulireba dasabuTebis gareSe xdeba. prototip-
Ta Teoretikosebi, rogorc wesi, aRniSnaven, rom bunebriv konceptualur 
kategoriebs ara aqvT mkafio sazRvrebi. marTlac, es erT-erTi mTavari ar-
gumentia klasikuri modelis sawinaaRmdegod. sazRvrebis aramkafioobis 
maCvenebelad, magaliTad, is garemoeba iTvleba, rom sxvadasxva cdispirebi 
ama Tu im kategoriis sazRvrebs sxvadasxvagvarad gansazRvraven da igive 
pirebi gansxvavebul daskvnebs akeTeben gansxvavebul konteqstualur pi-
robebSi. zemoT citirebuli fsiqolingvisturi eqsperimentic sasazRvro 
ares ufro iZleva, vidre mkafio sazRvars. magram isic unda aRiniSnos, rom 
aramkafio sazRvarsac aqvs garkveuli adgili. aramkafio sazRvris cnebis 
kritikul analizs qvemoT SemogTavazebT. 

4.3.5. prototipis faqtoris axsna `CarCo-sqemis~ 
safuZvelze

niSanTa martivi sia araadekvaturad sazRvravs konceptualur kategorias. 
CarCo-sqemis koncefcia gvTavazobs cnebis, rogorc urTierTdakavSireb-
uli codnis rTuli, struqturirebuli sxeulis ufro damakmayofilebel 
suraTs. aseTi suraTis safuZvelze ufro advilad SeiZleba aixsnas, magal-
iTad, ̀ centralurobis xarisxi~. centralurobis xarisxi SeiZleba ganvixi-
loT rogorc Sesabamisobis done romelime individualuri obieqtis maxa-
siaTeblebsa da im CarCo-sqemis erT an ramdenime aspeqts Soris, romelic 
kategoriis idealur individs asaxavs.

am Sesabamisobas SeiZleba hqondes sami forma. upirveles yovlisa, esaa 
erTi mxriv, individTa da meore mxriv, CarCos Sesabamisi aris konvergenci-
is sakiTxi. aviRoT manqana da traqtori kategoriaSi transporti. infor-
mantTa umravlesoba manqanas aniWebs ufro maRal GOE-niSans, vidre traq-
tors. rogorc Cans, amis mizezi is aris, rom idealuri transporti gzebze 
samogzaurod ufroa gansazRvruli, vidre mindvrebze gadasaadgileblad, 
amdenad, ukeTesi Sesabamisobaa manqanasa da transports Soris, vidre 
traqtorsa da transports Soris. centalurobis xarisxis meore tipis 
sailurstraciod gamodgeba iseTi erTeulebi, romlebsac aqvT tradici-
uli gansazRvreba, magaliTad, berbiWa. am SemTxvevaSi centralurobis 
xarisxs gansazRvravs idealuri `fonisa~ da mocemuli erTeulis realuri 
`fonis~ msgavseba. rogorc adre vnaxeT, es gansazRvreba aigeba kulturul 
pirobiTobaTa simravlis fonze, romelic `colianobis~ cnebas exeba: Cven 
imitom vTvliT, rom (kaTolike) mRvdeli aris ‘berbiWas’ cudi magaliTi 
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(imis miuxedavad, rom is akmayofilebs am kategoriis ZiriTad gansazRvre-
bas), rom Cveni bazisuri daSvebebi mRvdlis Sesaxeb ar Seesabameba Cvens 
daSvebebs ‘idealuri‘ berbiWas Sesaxeb. arsebobs Sesabamisobis dadgenis 
mesame gzac: am SemTxvevaSi koncepti ganisazRvreba ICM-ebis kompleqsis 
safuZvelze, rogorc es iyo dedis SemTxvevaSi. aq ICM-ebs maxasiaTebel 
niSanTa funqcia ekisrebaT, ramdenadac xsenebuli kompleqsis rac ufro  
meti niSani aris warmodgenili konkretul nimuSSi, miT ufro centraluri 

adgili uWiravs mocemul nimuSs Sesabamis kategoriaSi.

4.4. konceptualuri kategoriebi rogorc dinamikuri 
konstrualebi

kategoriaTa Sesaxeb arsebuli koncefciebis umravlesobas saerTo 
isa aqvs, rom yoveli maTganis Tanaxmad, TiToeul kategorias safuZ-
vlad udevs stabiluri warosaxviTi obieqti. magram ukanasknel 
dros gaCnda axali midgoma, romelic eWvis qveS ayenebs aseT varauds. 
magaliTad, smiTi da semuelsoni mkacrad akritikeben ‘fiqsirebuli 
kategoriebis’ koncefcias: ̀ stabiluri kategoriebisa da stabiluri 
konceptebis fuZemdebluri ideebi arc Tu nayofieri aRmoCnda. am 
konceficiam Sedegad is moitana, rom ganuwyvetliv Cndeboda kon-
ceptebis axal-axal Teoriebi, Semdeg ki xdeboda maTi uaryofa, re-
abilitacia da kvlav uaryofa~ (Smith da Samuelson 1997:163).

smiTi da semuelsoni imowmeben mTeli rigi eqsperimentebis Sedegebs imis 
saCveneblad, rom fiqsirebuli kategoriebis cneba da maTi Sesabamisi sta-
biluri warmosaxva mxolod miTia. am eqsperimentTa Soris moxseniebulia 
barsalous (1983) eqsperimentebi, romlebSic vxvdebiT saxeldaxelod 
formirebul iseT kategoriebs, romlebsac ar gaaCniaT raime pirobiTi 
saxelebi. magaliTad, `magidaze moTavsebuli nivTebi, romlebic SeiZleba 
gamoyenebul iqnes lursmnis dasaWedeblad~, an `piknikze wasaRebi nivTe-
bi~. cdispirebi advilad qmnidnen axal, konteqstis Sesabamis kategoriebs, 
romlebsac igive Tvisebebi aqvT, rac sayovelTaod miRebul kategoriebs, 
centralurobis xarisxisa da maxasiaTebel niSanTa CaTvliT. xsenebul av-
torTa azriT, kategoria imTaviTve cvalebadi obieqtia da iqmneba konkre-
tuli saWiroebebis safuZvelze. am mosazrebas mxars uWers uiTlsi (1997), 
romelic amtkicebs, rom abstraqtuli codnis gansakuTrebuli sistemis 
arseboba aranairi sarwmuno sabuTiT ar dasturdeba da rom fiqsirebuli 
konceptebis savaraudo Tvisebebs sxva axsna SeiZleba moeZebnos.
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smiTisa da semuelsonis mixedviT, koncepts safuZvlad udevs Semdegi ele-
mentebi _ warsuli, awmyo da arsebuli konteqsti. rac Seexeba warsuls, anu 
dagrovil gamocdilebas, avtorebi aRniSnaven, rom yoveli konkretuli ga-
mocdileba gavlenas axdens Cvens ‘codnaze’:

	 xangZlivad am cvlilebebis dagroveba warmoadgens stabilurobis wyaros 

uwyvetad cvlad sistemaSi. Tu Cvens gamocdilebebSi arsebobs statistikuri reg-

ularobebi, garkveuli modelebi, romlebsac vxvdebiT kvlav da kvlav, aseT Sem-

TxvevaSi, ramdenadac codnis yoveli momenti `zemodan edeba~ warsul momentebs, 

Cveni azrovnebisa da qcevis susti tendenciebi zogjer imdenad Zlierdeba, rom 

ase advilad veRar Seicvleba da, amgvarad, SeiZleba fiqsirebuladac mogveCvenos 

(Smith and Samuelson 1997:175–6). 

yvelaferi, rasac yoveli konkretuli warsuli gamocdileba aRnusxavs, 
Seicavs gamokveTil konteqstualur faqtorebs, aRqmul da gamovlenil 
kavSirebs (mizezobrivs da sxv.) sxva obieqtebTan, mocemul enasTan da a.S. 
meore elementi aris is gonebrivi aqti, romelic uSualod uZRvis win cnebis 
Camoyalibebas. amis dasturad maT praimingis efeqti mohyavT. kerZod, kon-
ceptis Camoyalibebis procesTan dakavSirebiT avtorebi aRniSnaven:

	 arsebobs mWidro kavSiri droSi Tanmimdevrul azrebs Soris; movlenis 

mniSvneloba damokidebulia mis adgilze movlenaTa dinebaSi. Tu jer vifiqrebT 

Wamaze da mere bayayebze, Cven vifiqrebT gansxvavebulad, vidre Tu vifiqrebT jer 

guburebze da Semdeg bayayebze (iqve).

ukanaskneli elementi aris uSualo konteqstis konstruali, romelic 
moicavs lingvistur, percefciul, socialur, fsiqologiur aspeqtebs, 
arsebul miznebsa da gegmebs, daskvnebsa da mosalodnel Sedegebs, aRqmul 
mizezobriv kavSirebsa da a.S.

axla mokled mimovixilavT, Tu konceptebis es dinamikuri xedva rogor 
aisaxeba konceptebis sam mTavar maxasiaTebelze, saxeldobr, sazRvrebze, 
CarCo-sqemebsa da doneebze.

4.4.1. kategoriis sazRvrebi
Zneli ar iqneba movZebnoT iseTi magaliTebi, sadac erTi da imave sity-
vis sxvadasxva konteqstis Sesabamisad agebul konstrualebSi sxvadasx-
vagvaradaa ganlagebuli kategoriis sazRvrebi. aviRoT inglisuri pet 
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(‘saxlis cxoveli’). dResdReobiT arsebobs eleqtronuli meqanizmebi, rom-
lebic axdenen cxovelebis garkveuli maxasiaTeblebis imitacias da Tanac 
nakleb momTxovni da nakleb mouwesrigebelni arian: maT zogjer uwodeben 
cyberpets. warmoidgineT, rom Cven vsvamT SekiTxvas, arian Tu ara es obi-
eqtebi saxlis cxovelebi:

(7)	 aris Tu ara cyberpet-i saxlis cxoveli?

rodesac am SekiTxviT mimarTaven studentTa tipiur klass, rogorc wesi, 
umciresoba, magram mniSvnelovani umciresoba, pasuxobs diax, xolo umrav-
lesoba ambobs ara. es aris, ra Tqma unda, tipiuri `aramkafio~ Sedegi. axla 
ganvixiloT kiTxva (8):

(8)	 cyberpet-i namdvili saxlis cxovelia?

am kiTxvaze pasuxi umTavresad aris ara, radgan sityva namdvili ganapi-
robebs imas, rom xsenebuli kategoriis sazRvari gansakuTrebulad igeba. 
meore mxriv, warmoidgineT aseTi scena: vTqvaT, skolis fsiqologi aseT 
rCevas aZlevs mSoblebs (9):

(9)	 girCevT uyidoT rame saxlis cxoveli, Tundac eleqtronuli.

am SemTxvevaSi, Cveulebriv, aravin ar xedavs raime uCveulos fsiqolo-
gis gamonaTqvamSi, imis miuxedavad, rom aq kategoria sayvareli cxoveli 
eleqtronul cxovelsac Seicavs. am konteqstSi gamonaTqvamebi ‘rame’ da 
‘Tundac’ saxlis cxovelis ufro farTo kategoriis agebisken gvibiZgebs.

ganvixiloT Semdegi magaliTi:

(10)	 ZaRls aqvs oTxi TaTi.

erTi SexedviT, es banaluri WeSmaritebaa. magram ras ityviT ZaRlebze, 
romlebmac ubeduri SemTxvevis Sedegad erTi an meti TaTi dakarges? ro-
gorc Cans, (10)-is interpretaciisas Cven ZaRlis iseT kategorias vagebT, 
romelic mxolod Cveulebriv ZaRlebs Seicavs. kategoria ‘ZaRlis’ saz-
Rvrebis kidev erTi konstruali mocemulia (11)-Si:

(11)	 ZaRlebi arian ZuZumwovrebi.
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am SemTxvevaSi Cven iseT kategorias vagebT, romelic Seesabameba biolo-
giur diskurss da romelic samfexa ZaRlebsac Seicavs da velur ZaRleb-
sac. ganvixiloT aseve (12)-is msgavsi SemTxvevebi:

(12)	 ZaRli SesaniSnavi konpanionia moxuci adamianisTvis.

aq vagebT kategorias, romelic miesadageba adamianTa yofas, da aseTi kat-
egoria Seicavs mxolod saxlis ZaRlebs.

bolo magaliTad ganvixiloT Citis konstrualebi (13)-sa da (14)-Si:

(13)	 minda CitiviT SemeZlos frena.

(14)	 Cvens baRSi bevri Citia.

(13)-Si ‘Citis’ Cveni konstrualidan unda gamovricxoT Citebi (frinvele-
bi), romlebic ar dafrinaven da is daSavebuli Citebi, romlebsac frena 
ar SeuZliaT. (14)-Si ‘CitSi’ (Tu am frazas ambobs manCesteris tipiuri ga-
reubnis macxovrebeli) unda vigulisxmoT ‘bostnis patara Citis yvelaze 
gavrcelebuli saxeoba’, ramdenadac veravin warmoidgenda siraqlemis an 
arwivis gamoCenas sakuTar bostanSi.

rogorc vnaxeT, kategoriis struqturis klasikuri modeli imitomac mi-
iCneva araadekvaturad, rom is gulisxmobs mkveTr sazRvrebs, bunebriv 
kategoriebs ki, rogorc acxadeben, aramkafio sazRvrebi aqvT. da mainc, 
aramkafio sazRvrebis cneba ufro safuZvlianad unda gaanalizdes. aram-
kafioobis maCvenebleblad, magaliTad, iTvleba is, rom sxvadasxva cdi-
spirebi sxvadasxvagvarad ganalageben ama Tu im kategoriis sazRvrebs da 
erTi da igive cdispirebi gansxvavebul konteqstebSi sxvadasxvagvarad 
afiqsireben erTi da imave kategoriis sazRvrebs. magram aramkafioobis 
yvela maCvenebeli, umetes SemTxvevaSi, izolirebul leqsikur erTeule-
bze reaqciasa da ara konkretuli konteqstebis konstrualebs efuZneba. 
marTalia, leqsikuri erTeulis safuZvelze agebuli kategoriis saz-
Rvari SeiZleba Seicvalos konteqstis cvlasTan erTad, magram es sru-
liadac ar niSnavs, rom TavisTavad aramkafioa sxvadasxva konteqstSi sx-
vadasxvagvarad agebuli sazRvrebi. sazRvari aris ‘Sida’ da ‘gare’ areebis 
gamyofi xazi. dinamikuri konstrualis koncefciis Tanaxmad, sazRvari 
arsebiTad mkafioa. Cveni codna sazRvrebis Sesaxeb ki SeiZleba gansxvave-
buli iyos. magaliTad, SeiZleba Cven mxolod vicodeT sazRvris SesaZlo 
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varirebis farglebi. sazRvris zusti mdebareobis gaurkvevloba srulia-
dac ar gamoricxavs mis simkveTres. 

ganvixiloT sazRvari ‘cocxalsa’ da ‘mkvdars’ Soris. misi dadgenis kri-
teriumi icvleba konteqstis mixedviT. Tu saqme adamianebs exeba, aseTi 
sazRvris dadgenisas SeiZleba azrTa sxvadasxvaobac gaCndes. ganvixi-
loT igive sazRvari abortTan dakavSirebiT atexili davis konteqstSi. 
am orive SemTxvevaSi sazRvris mdebareoba aris davisa da gaurkvevlobis 
sagani, magram, ra Tqma unda, mokamaTeebisTvis is savsebiT garkveulia. ms-
gavsi azrTa sxvadasxvaoba imaze mianiSnebs, rom arsebobs diqotomiuri 
konstruali mkafiod gansazRvruli gamyofi xaziT. Zalian xSirad kon-
strualis sazRvari mxolod imas adgens, aris Tu ara mocemuli obieqti 
kategoriis farglebs SigniT. e.i. am SemTxvevaSi saWiroa mxolod adgi-
lobrivi sazRvris konstruireba da ara kategoriis sruli SemosazRvra. 
lakofi (1987) sagangebod gamoyofs iseTi kategoriebis aramkafioobas, 
rogoricaa, magaliTad, maRali kaci, romelic gradaciul Tvisebas uka-
vSirdeba. magram dinamikuri konstrualis koncefciis farglebSi am ti-
pis kategoriebis konteqstualizebuli gamovlinebebic ki gulisxmobs 
konkretuli orientiris dafiqsirebas Sesabamis Skalaze.

dabolos, SesaZloa zedmetic iyos aramkafio sazRvris cneba: yvelaferi 
SeiZleba aixsnas Cveulebrivi, anu mkafiod gansazRvruli sazRvris cva-
lebadobis safuZvelze. 

4.4.2. CarCo-sqemebi
filmori da lakofi CarCo-sqemebs/ICM-ebs (zog SemTxvevaSi ICM-ebis 
kompleqss) gansazRvraven rogorc met-naklebad invariantul struq-
turebs, romlebic myarad ukavSirdebian leqsikur erTeulebs. CarCo sqe-
mis safuZvelze SeiZleba ganimartos cvalebadi sazRvris mqone konstru-
ali, kerZod, aRqmuli obieqtisa da CarCo-sqemis Sesabamisobis xarisxis 
safuZvelze. magram miuxedavad imisa, rom CarCo-sqema kategoriis saz-
RvrebTan SedarebiT ufro stabiluria, dinamikuri konstrualis konce-
fciis farglebSi SesaZlebelia aseve TviT CarCo-sqemis cvalebadi kon-
strualis agebac. barsalous zemoxsenebuli eqsperimentebi, sadac xdeba 
iseTi ad hoc kategoriebis Camoyalibeba, romlebsac aqvT fiqsirebuli 
kategoriebis yvela damaxasiaTebeli Tviseba, gvavaraudebinebs, rom Car-
Co-sqemebic SeiZleba aigos sagangebod konkretuli SemTxvevebisTvis. 
amasTan erTad, kategoria ZaRli-s variantebi frazebSi ZaRlebi da sxva 
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saxlis cxovelebi da ZaRlebi arian ZuZumwovrebi, rogorc Cans, ufro 
damajereblad SeiZleba aixsnas CarCo-sqemis modulaciis saSualebiT, vi-
dre ucvlel CarCo-sqemasTan (ZaRli) misi Sesabamisobis xarisxis safuZ-
velze. nebismier SemTxvevaSi, imisda miuxedavad, eqvemdebarebian Tu ara 
CarCo-sqemebi moqnil konstruirebas, kategoriis sazRvrebis dadgenis 
meqanizmi kvlavac saWiroebs axsnas.

4.4.3.	 kategorizaciis doneebi
Tu gaviTvaliswinebT im faqts, rom kategorizaciis done damokidebu-
lia erTeulTa Sinaarsebsa da Sinaarsebs Soris urTierTmimarTebebze, 
ar unda gakvikvirdes, Tu erTi da imave obieqtis kategorizaciis dones 
sxvadasxvagvarad gansazRvravs sxvadasxva molaparake; da erTi da imave 
obieqtisTvis es maxasiaTebeli aseve icvleba konteqstisa da diskursis 
cvlasTan erTad. 

Zneli ar aris iseTi SemTxvevebis moZieba, sadac sxvadasxva molaparake 
erTsa da imave erTeuls sxvadasxva dones miakuTvnes. aviRoT sityva Cit-
Tan dakavSirebuli kategoriebi. zogierTi molaparakisTvis Citi aRniS-
navs superordinaluri donis kategorias, romelsac SeiZleba vuwodoT 
frinvelebi. misive donis kategoriebia cxoveli, Tevzi, mweri da 
a.S., xolo bazisur donis qvekategoriebi _ beRura, SaSvi, Savi SaSvi 
da a.S. sxva molaparakeTaTvis Citi, Cveulebriv, aRniSnavs bazisuri donis 
kategorias, romelSic Sedis bostnis Citebi. am ukanaskneli donis gansx-
vavebuli kategoriebia ara mxolod kata da ZaRli, aramed aseve nakleb 
`Cveuli~ Citebi, rogoricaa indauri, siraqlema da arwivi (Jolicoeur et 
al. 1984). Citis iseTi saxeobebi, rogoric aris SaSvi da Savi SaSvi, ari-
an Citi-s subordinaluri donis qvekategoriebi. pirveli klasifikacia 
ufro gamarTlebulia biologiuri TvalsazrisiT, radganac saxeobebi 
bazisur doneze lagdebian. magram bevri molaparake darwmunebiT gety-
viT, rom misTvis beRurasa da SaSvs Soris arsebuli mimarTeba ufro `me-
tad hgavs~ kolisa da spaniels Soris arsebul mimarTebas, vidre katisa da 
ZaRlis urTierTmimarTebas. molaparakeebs, visTvisac Citis Cveulebri-
vi konstruali aris Citi, SegviZlia vivaraudoT, rom aseve eqnebaT Citis 
sxvagvari konstrualic, kerZod, Citis rogorc frinvelis. iseve rogorc 
molaparakeebs, visTvisac (am naSromis avtoris msgavsad) SaSvi aRniSnavs 
bazisuri donis kategorias, da visTvisac Citis Cveulebrivi konstruali 
aris frinveli, sxva sistemiTac SeuZliaT operireba, Tu amas garemoeba 
moiTxovs.
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SeiZleba gaCndes aseTi kiTxva: ra gansxvavebaa bazisuri donis SaSv-
sa da subordinaluri donis SaSvs Soris? rogorc Cans, am SemTxvevaSi 
mniSvnelovani faqtori aris Sinaarsis simdidre _ codnis, mexsierebaSi 
aRbeWdili faqtebis, asociaciebis da sxv. bazisuri donis kategoriebs, 
rogorc wesi, aqvT mdidari Sinaarsi da isini mkafiod ganirCevian erT-
maneTisgan. maSin, roca profesionali biologisTvis kargadaa cnobili 
iseTi saxeobebi, rogoric aris wivwiva, mercxali, SaSvi da a.S., qalaqis 
macxovrebelma SeiZleba icodes  es saxelebi, magram Zalian cota ram _ 
Tavad am frinvelebis Sesaxeb. ase rom, is ver aagebs bazisuri donis er-
Teulebs: aseTi saxelebi misTvis sxva araferia, Tu ara carieli `ujre-
bi~, romelic SeiZleba Seivsos Sesabamisi codniT. mas SeiZleba hqondes 
zogadi warmodgena (bostnis) Citze, magram ar eqneba sakmarisi gamoc-
dileba an codna, rom vizualurad wamoidginos calkeuli saxeobebi; mas 
erTnairi damokidebuleba eqneba bostnis yvela Citis mimarT. Tuki Citis 
konstruali mas orive doneze aqvs _ rogorc superordinalur, ise ba-
zisurze, es ori obieqti ar iqneba erTi da imave kategoriis sxvadasxva 
donis konstruali, aramed _ ori sxvadasxva kategoria, romelic gvxvdeba 
am or doneze.

ra moxdeba im SemTxvevaSi, roca molaparakes SeeZleba imoqmedos ori 
gansxvavebuli sistemiT? ganvixiloT ZaRlebis momSeneblis SemTxve-
va, romlisTvisac Cveul samuSao garemoSi iseTi kategoriebi, rogoric 
aris spanieli, koli, elzasuri nagazi, terieri bazisuri donis 
kategoriebia. rogor moiqceva, Tu mouwia araspecialistTan laparaki? 
sul mcire, albaT, Seecdeba moergos am axal situacias da daubrundeba 
am terminebis Cveul konstrualebs. magram namdvilad ki cvlis am ter-
minebiT aRniSnul kategoriebs aseT SemTxvevaSi? Tu ubralod, maTTvis 
axal dones agebs? Tu is marTlac Tavidan agebs Sesabamis kategoriebs, 
magaliTad, Tavisi profesiuli codnis droebiT ugulebelyofiT, maSin 
is faqtiurad qmnis axal konceptualur kategoriebs. sruli safuZveli 
gvaqvs vivaraudoT, rom kategoriis donis konstruireba SeuZlebelia Si-
naarsisgan damoukideblad, e.i.  nebismieri gadaadgileba zeviT Tu qveviT 
taqsonomiuri ierarqiis gaswvriv moxdeba mxolod Sesabamisi leqsikuri 
erTeuliT aRniSnuli kategoriis sxvadasxva konstrualis agebis Sede-
gad.

4.5. mniSvnelobis dinamikuri konstruali
imisTvis, rom damakmayofileblad aixsnas sityvebisa da mniSvnelobebis 
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urTierTmimarTeba, unda SevqmnaT iseTi Tanmimdevruli suraTi, sadac 
asaxuli iqneba rogorc erTeulis saleqsikono maxasiaTeblebi, ise misi 
mniSvnelobis konteqstualuri cvalebadoba. amas SeiZleba mivaRwioT 
savsebiT standartuli gziT: struqtura SeiZleba movaTavsoT leqsikonSi 
(an, ukidures SemTxvevaSi, avagoT is leqsikonuri ganmartebebis safuZvel-
ze) da praqtikuli wesebis saSualebiT avxsnaT mniSvnelobebis cvlilebebi. 
am naSromSi ganvixilavT alternatiul midgomas, romlis mixedviTac mniS-
vnelobebi da struqturuli mimarTebebi ganisazRvrebian ara saleqsikono 
ganmartebebis saSualebiT, aramed xdeba maTi konstruireba konkretuli 
situaciebis mixedviT. es ar aris axali idea. lingvistebs Soris es pirve-
lad SemogvTavazes murma da karlingma (1982), dResdReobiT ki sakmaod 
gavrcelebulia kognitivistebs Sorisac (magaliTad, Lakoff  and Sweet-
ser [1994] da Croft [2000]); analogiur  midgomas kognitiur fsiqologiaSic 
vxvdebiT. magram am ideis mimdevrebi adre, rogorc wesi, ar iyenebdnen mas 
struqturuli lingvistikis problemebis gadasaWrelad. mxedvelobaSi 
gvaqvs, magaliTad, mniSvnelobaTa mimarTebebi, leqsikuri velebi, kompo-
nenturi analizi da a.S. (polisemia farTod iqna Seswavlili, magram aseT 
gamokvlevebSi, rogorc Cans, ar eTmoboda sakmarisi yuradReba iseT struq-
turul niSnebs, rogoric aris mniSvnelobis sazRvrebi). ra Tqma unda, ara-
vin uaryofs im faqts, rom enobrivi gamonaTqvamebi im nedli masalis arse-
biTi komponentia, romlis safuZvelzec xdeba mniSvnelobis konstruireba. 
magram, rogorc vnaxavT, es mxolod erT-erTi komponentia sxva komponen-
tebs Soris. am TvalsazrisiT, sityvebs marTlac ara aqvT mniSvnelobebi, 
arc _ winadadebebs: mniSvnelobebi aris is, rasac Cven vagebT lingvisturi 
elementebis Tvisebebis gamoyenebiT, magram aseve _ aralingvisturi cod-
nis, konteqstis, codnisa da msmenelis unaris gaTvaliswinebiT.

sityvis mniSvnelobis Cveni axsna mniSvnelovanwilad dinamikuri konstru-
alebis koncefcias emyareba. magram unda gaviTvaliswinoT is garemoeba, 
rom konceptebi yovelTvis ar unda iyvnen gaTanabrebuli konteqstualu-
rad agebul mniSvnelobebTan, anu interpretaciebTan. ganvixiloT Semde-
gi winadadebebi:

(15)	 ZaRlebi ar daiSvebian am SenobaSi.

(16)	 me miyvars katebi, magram ver vitan ZaRlebs.

rogor situaciaSic ar unda gamoviyenoT es winadadebebi, ZaRlis inter-
pretacia iqneba igive, rac imave konteqstSi konstruirebuli koncepti 
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ZaRli. imis miuxedavad, rom mravladaa aseTi magaliTebi, es albaT mainc 
ver CaiTvleba tipiur SemTxvevad. aviRoT winadadeba (17), sadac laparakia 
saxlis ZaRlze, romlisTvisac saWmlis micema daaviwydaT:

(17)	 o, Sexede: am sawyal cxovels dilidan araferi uWamia! 

SeiZleba iTqvas, rom sityva cxoveli am SemTxvevaSi warmoadgens Sesabami-
si konceptualuri kategoriis cxovelis konstruals. da mainc, srulad 
agebuli mniSvneloba gulisxmobs individualur koncepts, saxeldobr, 
saxlis ZaRls, romlis safuZvelzec xdeba mniSvnelobis Semdgomi kon-
struireba konteqstualuri faqtorebis Sesabamisad (maT Soris, im faqtis 
gaTvaliswinebiTac, rom gamonaTqvamSi gamoyenebuli iyo  sityva cxoveli 
da ara ZaRli). statistikuri monacemebis gareSec Tamamad SegviZlia vTq-
vaT, rom yoveldRiuri komunikaciisas, saboloo jamSi, saqme individu-
alur obieqtebTan an konkretul adamianebTan ufro gvaqvs, vidre indi-
vidTa klasebTan.

mniSvnelobis mocemuli ganmarteba moicavs oTx ZiriTad cnebas. esenia: 
konteqstualizebuli interpretacia, Sinaarsi, SezRudvebi da konstrua-
li. maT swored aseTi TanmimdevrobiT ganvixilavT.

4.5.1. konteqstualizebuli interpretacia
cocxal konteqstSi gamoyenebuli sityva yovelTvis gansakuTrebulia. 
rogorc vitgenStaini aRniSnavs, `yoveli niSani TavisTavad mkvdaria. ra 
aZlevs mas sicocxles? is metyvelebaSi gamoyenebisas cocxldeba. amiT 
STaebereba mas sicocxle? _ an iqneb TviT gamoyeneba aris misi sicocxle?’ 
(Wittgenstein, citata aRebulia The Guardian-dan, 7 seqtemberi, 2001).

Cven ki vityviT, rom niSans `sicocxle STaebereba~ maSin, roca mas miecema 
konteqstualizebuli interpretacia. izolirebul niSans marTlac aqvs 
semantikurad Rirebuli Tvisebebi, semantikuri potenciali; es Tvisebebi 
gavlenas axdenen SesaZlo interpretaciebze, magram isini unda ganvasx-
vaoT Tavad interpretaciebisgan. (nebismieri izolirebuli sityvisgan 
miRebuli bundovani warmodgena mis mniSvnelobaze miesadageba Sesabamisi 
sityvis yvelaze gavrcelebul konstruals). naTqvamis sailustraciod 
ganvixiloT ori magaliTi (es magaliTebi aRebulia minet uoltersis ro-
manidan The Breaker):
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(18)	 berti mzeze iwva karis zRurblTan, rodesac ingremma WiSkarTan miayena 

jipi. ZaRlma gaburZgnili Tavi aswia da mZimed daartya kudi fexsawmends, mere ki 

auCqareblad wamoiwia TaTebze da daamTqnara.

(19)	 bibi . . . fexmorTxmiT ijda iatakze tonis fexebTan . . . nerviulad aswia 

Tavi.

Cven arc vecdebiT am nawyvetebis detalur ganxilvas. es fragmentebi im-
isTvis moviyvaneT, ufro aSkara rom gagvexada calkeul niSanTa ‘usicocx-
loba’ _ maT safuZvelze agebuli ‘cocxali’ interpretaciebisgan gansx-
vavebiT. warmoidgineT, ra cnobebs mogvawvdida leqsikoni iseTi sityvebis 
mniSvnelobebze, rogoricaa mZimed dartyma, wamoweva, aweva, da SeadareT 
es im cocxal suraTs, rac am sityvebma dagvixates citirebul fragmenteb-
Si. SeadareT sityva aweva or frazaSi: ZaRlma gaburZgnili Tavi aswia da 
nerviulad aswia Tavi. es marto imitom ki ar aris sxvadasxva qmedebebi, rom 
pirvels ZaRli asrulebs da meores _ gogona: ZaRlis Tavi am qmedebis Sede-
gad miwidan ufro maRal poziciaze inacvlebs; gogona mxolod wamowevs 
Tavs ise, rom zeviT aixedos.

ra Tqma unda, rodesac vagebT am scenebs, vemyarebiT Cvens dagrovil cod-
nas gogonasa da ZaRlis qcevaze sxvadasxva viTarebebSi: Tu bibi, vTqvaT, 
pirqve iwva iatakze da nikapi wignze edo, viRacam ki sTxova eCvenebina es 
wigni, maSin Tavis aweva, romelzec laparaki iqneboda frazaSi bibim aswia 
Tavi gacilebiT ufro axlos iqneboda im qmedebasTan, romelsac aRniSnavs 
fraza ZaRlma aswia Tavi. ra Tqma unda, es niuansebi uSulod ar igulisxmeba 
sityvaSi aweva, maT Seicavs konteqstis safuZvelze agebuli mniSvneloba da 
miiReba rogorc sityva awevis konkretuli gamoyenebis pirdapiri Sedegi 
(Sdr. filmoris gagebis semantika).

roca Cveulebrivi komunikaciis procesSi gvesmis raRac teqstis frag-
menti, Cven aq gveqneba gaazrebis momenti, aRqmuli mniSvnelobis erTgvari 
kristalizacia _ Cven vxvdebiT, ra Tqva viRacam am dros (an dawera). es Za-
lian hgavs nacnobi saxis amocnobas, an imas, roca vacnobierebT, rom rasac 
vxedavT, aris ZaRli an sxva raime obieqti. roca saxes vxedavT, ubralod 
ki ar vcnobT, visi saxea es, aramed imavdroulad SesaZloa davinaxoT, rom 
es adamiani aris daRlili, an Sewuxebuli, an Tma aqvs qarisgan awewili da 
a.S. Tu davfiqrdebiT, SeiZleba mivxvdeT, Tu ras akeTebda es adamiani, an 
ratom aris Sewuxebuli. es procesi SeiZleba usasrulod gagrZeldes, ma-
gram, miuxedavad amisa, aseT SemTxvevebSi yovelTvis iarsebebs amocnobis 
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aprioruli momenti.

raRac msgavsi xdeba, rodesac vismenT teqstis fragments. Cven myisierad 
vxvdebiT, ra iTqva, magram usasrulod SeiZleba ganvagrZoT daskvnebis ga-
motana. naTqvamis gagebis procesSi swored esaa CvenTvis mTavari. Cven amas 
vuwodeT gamonaTqvamis interpretacia. fenomenologiuri TvalsazrisiT, 
es savsebiT gasagebi movlenaa. magram saWiroa erTmaneTisgan ganvasxvaoT 
procesebi, romlebic win uZRvis da ganapirobebs kristalizacias da pro-
cesebi, romlebic mosdevs aseT kristalizacias. mniSvnelobasTan dakav-
Sirebul bevr koncefciaSi gansazRvrulia interpretaciis agebis sawyisi 
momenti, magram ar aris gansazRvruli am procesis dasasruli. magaliTad, 
relevantobis TeoriaSi (Sperder and Wilson 1986) sawyisi wertili aris 
gagonilis Sesaxeb pirveli daskvna, saboloo wertili ki (Tu is saerTod 
arsebobs) aris klebadi Rirebulebis ganmartebaTa usasrulo rigi. gagebis 
warmodgenil models aqvs ganusazRvreli sawyisi wertili (Sinaarsi) da 
gansazRvruli bolo wertili.

interpretacia mogvagonebs suraTs, ramdenadac is ar eqvemdebareba sas-
rul daxasiaTebas semantikuri niSnebis safuZvelze, an raime sxva meTo-
diT. nebismieri niSani Tavad aris konstruali. ra Tqma unda, mniSvnelobas, 
garkveuli azriT, unda Seesabamebodes sasruli neironuli xati, magram am 
xatis Semadgeneli elementebi kompiuteris ekranze gamosaxuli suraTis 
piqselebs ufro hgvanan: aRqmuli suraTi aris geStalti. asevea interpre-
taciis SemTxvevaSic. es movlena kvlavac saidumloebiTaa moculi.

SevniSnavT, rom am procesis mocemuli daxasiaTeba orientirebulia msmen-
elze. savaraudoa, rom molaparakis gonebaSi yalibdeba raRac, rac win uZ-
Rvis frazis warmoTqmas, magram garkveuli azriT, molaparakem ar icis, 
Tu ras ityvis, vidre Tavis frazas ar warmoTqvams. molaparakis umTavresi 
amocana saTqmelis ise Camoyalibebaa, rom warmoTqmulma frazam mTqmel-
isTvis sasurveli interpretacia aRZras msmenelis gonebaSi.

4.5.2. Sinaarsi
yoveli leqsikuri erTeuli (sityvis forma) dakavSirebulia konceptua-
lur obieqtTan, romelsac aq vuwodebT Sinaarss. Sinaarsi aris im nedli ma-
salis nawili, romelsac viRebT sityvis saSualebiT da romelic warmoad-
gens interpretaciis safuZvels (meore nawili aris pirobiTi SezRudvebis 
simravle). Sinaarsi ar Seesabameba arc erT konkretul interpretacias, 
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abstraqtulsac ki, iseve, rogorc zogadad sityva ar aris mtkiced dakav-
Sirebuli konkretul konceptualur kategoriasTan. amave dros, intuicia 
umravles SemTxvevebSi advilad akavSirebs erTmaneTTan nebismieri sity-
vis sxvadasxva gamoyenebebs. nawilobriv es SeiZleba aixsnas stabiluri kav-
SiriT sityvis formasa da Sinaarss Soris.

Sinaarsi SeiZleba iyos SedarebiT erTgvarovani, magram SeiZleba Sei-
cavdes erTmaneTTan naklebad dakavSirebul komponentebsac (rogorc 
tradiciul ‘omonimiaSi’); SesaZloa aseve, rom mis nawilebs axasiaTebdes 
koherentulobis Sualeduri xarisxi. (iseT sityvaze, rogoricaa ingli-
suri bank (1. ‘mdinaris napiri’; 2. ‘banki’;…...), romlis Sinaarsic orazrova-
nia, Cven ar vityviT, rom mas aqvs ori [an meti] Sinaarsi. marTalia, bevri 
araferi daSavdeboda, aseTi kvalifikacia rom migveca msgavsi zRvruli 
SemTxvevebisTvis, magram amiT miiCqmaleboda is faqti, rom arsebobs Si-
naarsis komponentTa `araerTgvarovnebis~ kontinuumi, romelSic aseT 
SemTxvevebs ukiduresi pozicia uWiravT). 

Sinaarsi ar unda miviCnioT mniSvnelobis konstruirebul variantad. Si-
naarss iseTive mimarTeba aqvs interpretaciasTan, rogoric kvercxs _ om-
letTan, an fqvils _ purTan: ontologiurad is sul sxva kategoriaa. Si-
naarsi aris mniSvnelobis ingredienti da ara _ Semadgeneli. zogadad, is ar 
SeiZleba ganvixiloT rogorc abstraqtuli an superordinaluri mniSvn-
eloba, romelic konkretdeba mocemul konteqstSi. interpretacia ar aris 
Sinaarsis konteqstualuri dakonkreteba, is misi gardaqmnaa.

sityvis Sinaarsi gamoiyvaneba am sityvis mravaljeradi gamoyenebidan sx-
vadasxva konkretul konteqstSi. is ganuwyvetliv viTardeba: sityvis gamo-
yenebis yoveli SemTxveva garkveulwilad cvlis mis Sinaarss.

4.5.3. SezRudvebi
ra Tqma unda, interpretaciebis konstruireba garkveul SezRudvebsac gu-
lisxmobs. SezRudvebi mravalia da sxvadasxva saxisaa. isini gansxvavdebian 
siZlieriT da SeiZleba gaaZlieron an gaabaTilon erTmaneTi. maTi gadalax-
va SeiZleba SemecnebiTi ZalisxmeviT, magram rac ufro Zlieria SezRudva, 
miT ufro didi SemecnebiTi Zalisxmevaa saWiro, raTa moxdes iseTi kon-
strualis ageba, romelic ugulebelyofs am SezRudvas. isini aseve gansx-
vavdebian TavianTi stabilurobis xarisxiT konteqstis cvlilebisas. Sez-
Rudvebi SeiZleba araformalurad daiyos Semdgom kategoriebad. 
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4.5.3.1. adamianis SemecnebiTi unari
SezRudvis erT-erT umTavres tips ganapirobebs adamianis SemecnebiTi 
sistema. aq igulisxmeba orive: rogorc pozitiuri aspeqtebi _ universal-
uri tendencia, yvelaferi moeqces garkveuli struqturis farglebSi da 
geStaltis sxva principebi, ise negatiuri aspeqtebi, rogoric aris Sez-
Ruduli mexsiereba da yuradRebis SezRuduli unari.

4.5.3.2. realobis zewola
SezRudvis kidev erT tips SegviZlia ubralod vuwodoT `realobis ze-
wola~. gamocdilebis zogierTi aspeqti ufro advilad eqvemdebareba kon-
struirebas garkveuli meTodiT da ufro Znelad _ sxva meTodiT. magali-
Tad, roca saqme gvaqvs maxasiaTeblebTan, Cven SegviZlia avirCioT maTi 
konstruirebis gza: an warmovidginoT, rom esa Tu is maxasiaTebeli `aris~ 
an ̀ ar aris~, an warmovidginoT, rom es maxasiaTebeli ̀ aris raRac xarisxiT~. 
aviRoT, magaliTad, mdgomareoba ‘daqorwinebuli’: gacilebiT martivia, 
avagoT is rogorc diqotomia (daqorwinebuli : martoxela), vidre rogorc 
gradualuri cneba (Zalian daqorwinebuli: odnav daqorwinebuli). meore 
mxriv, roca saqme exeba wrfiv sivrcul maxasiaTebels, gacilebiT advil-
ia avagoT is rogorc gradaciuli Skala, vidre rogorc diqotomia. imave 
mizeziT, Znelia ar gaavlo azrobrivi sazRvari bank-is or mniSvnelobas 
Soris, da es rogorRac im uryevi realobiTac aris ganpirobebuli, romlis 
Tanaxmadac arsebobs river bank (‘mdinaris napiri’) da money bank (‘banki’).

4.5.3.3. pirobiToba
kidev erTi Zalian mniSvnelovani SezRudva aris pirobiToba, anu is, Tu 
Cveulebriv rogor aRiqvamen sxvadasxva situacias, rogor iyeneben si-
tyvebs da a.S. im sazogadoebaSi, romelSic vcxovrobT (SezRudvebis Teor-
iis Sesaxeb ix. Lewis 1969, Clark 1996 da Croft 2000). arsebobs pirobiTobis 
ori aspeqti. pirveli maTgani ukavSirdeba imgvar  Sesabamisobas, romelic 
arsebobs sityvis formebsa da konceptualuri Sinaarsis areebs Soris. Ta-
visTavad, es SezRudvaa. romelime ori sityvis semantikuri potencialis 
gansxvaveba emyareba am sityvebTan dakavSirebuli Sinaarsebis gansxvavebu-
lobas. pirobiTobis meore aspeqti aris sityvisTvis romelime konkretu-
li Sinaarsis formirebis gaZneleba. garkveuli konstrualebi, Zlieri Sez-
Rudvebis arsebobis gamo, iReben aramarkirebul (Cveul) statuss da misgan 
gansxvavebuli konstrualis ageba moiTxovs damatebiT SemecnebiT Zalisx-
mevas. pirobiTi SezRudvebi, rogorc wesi, damokidebulia konteqstze, e.i. 
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konteqstis (an, ufro zustad, garkveuli tipis konteqstis) mixedviT pi-
robiTi SezRudvebi aadvilebs garkveuli konstrualebis agebas mocemuli 
Sinaarsis safuZvelze.

4.5.3.4. konteqsti
dasasrul, ganvixilavT aranakleb mniSvnelovani tipis SezRudvebs, ker-
Zod, konteqstualur SezRudvebs. es daaxloebiT is aris, rasac klarki 
(1996) uwodebs zogad fons.

(a)	 lingvisturi konteqsti

lingvisturi konteqsti aris klarkiseuli personaluri zogadi fonis 
erT-erTi komponenti (samoqmedo safuZveli). aq SegviZlia sami aspeqti 
gamovyoT:

(i)	 wina diskursi: anu is teqsti, romelic mocemul gamonaTqvams uSualod 
uZRoda win. is aris SezRudvebis Zlieri wyaro.

(ii)	 uSualo lingvisturi garemocva: sityvis garmomcveli fraza an wina-
dadeba Zlier zegavlenas axdens misi konstrualis agebaze. magaliTad, 
uSualo lingvisturi konteqstis gaTvaliswinebiT, Cven  sxvadasx-
vagvar interpretacias mivcemT sityva bank-s (20)-sa da (21)-Si:

(20)	 We moored the boat to the bank.  (‘Cven mivabiT navi mdinaris napirTan’.)

(21)	 I’ve got no money –  I’ll call in at the bank on the way home. (‘me ar maqvs fuli 

_ Sin dabrunebisas bankSi Sevivli’)

(iii)	 diskursis tipi: aq igulisxmeba iseTi faqtorebi, rogoric aris Janri 
(rasTan gvaqvs saqme _ poemasTan, novelasTan, saxelmZRvanelosTan, 
gazeTis statiasTan, pirad werilTan, megobrul saubarTan, poli-
ciaSi dakiTxvasTan da sxv.), stili (formaluria Tu araformaluri, 
Tu formaluria _ teqnikuria Tu arateqnikuri, Tu araformaluria _ 
iumoristulia Tu ara da sxv.) da diskursis sfero (iuridiuli, sasu-
liero, sportuli, politikuri da sxv.).

(b)	 fizikuri konteqsti

aseve mniSvnelovania is, Tu ras xedaven, esmiT da a.S. monawileebs Tavis 
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uSualo garemocvaSi. es Seesabameba klarkis percefciul bazas, romelic 
aucilebelia personaluri zogadi fonis Sesaqmnelad.

(c)	 socialuri konteqsti

am terminiT aRiniSneba is situaciaa, romelSic arian monawileni, aseve 
maT Soris arsebuli socialuri urTierTobebi (Zalauflebis mimarTe-
bebis CaTvliT). aman SeiZleba Zlieri gavlena moaxdinos konstrualze.

(d)	 dagrovili codna

nebismieri gamonaTqvamis damuSaveba xdeba dagrovili gamocdilebisa da 
codnis maragis safuZvelze, da es gavlenas axdens ama Tu im konstrua-
lis albaTobaze. magaliTad, bank-is zemomoyvanil magaliTSi, (21)-is in-
terpretacia sxvagvari iqneba, Tu gvecodineba, rom mTqmeli aris eqscen-
truli gandegili da Tavis fuls inaxavs mdinaris napiras yuTSi. (iii) da 
(iv) punqtebSi mocemuli elementebi aris klarkiseuli sazogadoebrivi 
fonis ilustracia.

4.5.4. konstruali
konstruali, langakeris Tanaxmad, leqsikuri semantikis centraluri 
cnebaa. swored konstrualis agebis procesSi xdeba arsebiTad araseman-
tikuri Sinaarsis gardaqmna srulad konteqstualizebul mniSvnelo-
bebad.

4.5.4.1. konstrualuri jaWvebi da winare-mniSvnelobebi
rogorc ukve iTqva, mniSvnelobis formireba ar aris martivi procesi, 
mniSvneloba aris mTeli rigi elementaruli procesebis Sedegi, romelTa 
nawili dalagebulia Tanmimdevrulad, nawili ki erTdroulad mimdin-
areobs. umetes SemTxvevaSi, rogorc vnaxavT, konstruirebis stadiebs 
(Sinaarsidan interpretaciamde) axasiaTebs mniSvnelovani semantikuri 
Tvisebebi. am Sualedur stadiebs winare-mniSvnelobebs vuwodebT. mag-
aliTad, sazRvrebis ageba qmnis winare-mniSvnelobas, romelsac aqvs 
logikuri Tvisebebi da romelic ar aris damokidebuli konstruirebis 
momdevno an Tanmxleb procesebze.
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4.5.4.2. aramarkirebuli (Cveuli) konstrualebi
pirobiTi SezRudvebi arsebiT rols asruleben komunikaciis procesSi da 
uzrunvelyofen sazogadoebaSi enis gamoyenebis erTgvarovnebas. isini  in-
dividTa gonebaSi arian, magram maTi saTave individTa gareT, sametyvelo 
sazogadoebaSi unda veZioT. sxvadasxva pirobiTi SezRudvebi gansxvavdebi-
an siZlieriT. susti SezRudva sxvas arafers iZleva, Tu ara yvelaze mis-
aReb an yvelaze didi albaTobis mqone konstruals, romelic advilad 
SeiZleba gadailaxos konteqstualuri SezRudvebis safuZvelze; Zlieri 
SezRudvis gadalaxva ki gacilebiT did Zalisxmevas moiTxovs. konstru-
irebis sxvadasxva aspeqtebi SeiZleba damoukideblad daeqvemdebaros 
pirobiT SezRudvebs: SezRudvis moqmedebis Sedegad iSviaTad miiReba 
srulad konstruirebuli mniSvneloba, da ufro savaraudoa, rom is iyos 
winaremniSvneloba da gulisxmobdes, vTqvaT, mxolod sazRvris agebas da 
im sivrcis gansazRvras, romelic unda Seivsos konstruirebis Semdgomi 
procesis Sedegad. pirobiTi SezRudva ar aris aucileblad damoukidebeli 
konteqstisgan: zogierTi SezRudva konteqstis mxolod garkveul tipebSi 
moqmedebs. isini aseve SeiZleba moqmedebdnen specifikaciis gansxvavebul 
doneebze _ am SemTxvevaSi mciremasStabiani SezRudva `daamuSavebs~ far-
TomasStabiani SezRudvis moqmedebis Sedegs. garkveul SemTxvevebSi zogi 
SezRudva SeiZleba gauqmdes, magram zogjer is mainc imoqmedebs konstru-
irebis garkveul aspeqtebze, Tu mocemuli konteqsti mkafiod ar moiTxovs 
raime gansazRvrul konstruals. am SezRudvebis moqmedebis Sedegad mivi-
RebT aramarkirebul (Cveul) konstrualebs. aramarkirebuli konstruale-
bic SeiZleba iyos konteqstze damokidebuli. albaT swored es aramarkire-
buli konstrualebi qmnis mniSvnelobaTa fiqsirebulobis iluzias.

4.6. mniSvnelobis struqturuli da logikuri aspeqtebi
sityvis mniSvnelobis rogorc dinamikuri konstrualis koncefciis erT-
erTi umTavresi mizania kompleqsurad axsnas sityvis mniSvnelobis  rogorc 
myari, ise cvalebadi aspeqtebi da miakvlios am erTi SexedviT urTierTg-
amomricxavi Tvisebebis saTaves. ̀ myar~ TvisebebSi igulisxmeba iseTi azro-
brivi mimarTebebi, rogoric aris hiponimia, SeuTavsebloba, meronimia da 
antonimia, struqturuli leqsikuri simravleebis arseboba (sityvis vele-
bi) da iseTi logikuri mimarTeba, rogoricaa gamomdinareoba. magaliTad, 
yvelam viciT, rom winadadebidan es aris ZaRli gamomdinareobs winadadeba 
es aris cxoveli. magram ras niSnavs es? da rogor iqneba es ase, Tuki ZaRls 
da cxovels ar aqvT fiqsirebuli mniSvnelobebi? am SemTxvevaSi ityvian, 
rom aseTi Tvisebebi faqtiurad ekuTvnis winare-mniSvnelobebs, romle-
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bic ZiriTad miRebulia sazRvrebis agebisa da Sesabamis Skalebze aTvlis 
wertilebis dadgenis Sedegad. dekonteqstualizirebuli winadadebebis 
SemTxvevaSi kategoriuli mtkicebebi gamomdinareobis Sesaxeb gulisxmobs 
Sesabamisi sityvebis Cveul (sazogadod miRebul) azrobriv sazRvrebs. am-
denad, fleqsiurobas ganapirobebs TviT Sinaarsis buneba da is faqti, rom 
konstruirebis procesebze gavlenas axdens konteqstualuri faqtorebi; 
pirobiTi SezRudvebi konteqstualur cvalebadobas garkveul CarCoebSi 
aqcevs. simyares ganapirobebs iseTi garegani sqemebis moqmedeba, rogoric 
aris sqema-konteineri da sqema-Skala. sazRvris konstrualis safuZvelze 
aseve SeiZleba aixsnas sityvis mniSvnelobis komponenturoba. am SemTxveva-
Si ar aris aucilebeli imis daSveba, rom semantikuri niSnebi sityvis mniS-
vnelobis mudmivi elementebi arian.

kompoziciurobis principis Tanaxmad, rTuli gamonaTqvamis mniSvneloba 
aris misi Semadgeneli nawilebis mniSvnelobebis kompoziciuri funqcia. am 
naSromSi warmodgenili Tvalsazrisi sityvis mniSvnelobis Sesaxeb aSkarad 
aisaxeba am principis interpretaciasa da misi marTebulobis Sefasebaze. 
pirveli, rac unda aRiniSnos, is aris, rom Tu `nawilebi~ arian sityvebi, 
maSin, ramdenadac Cveni midgomis Tanaxmad, sityvebs ara aqvT mniSvnelo-
bebi, SeuZlebeli iqneba am principis interpretacia. magram Cven SegviZlia 
`mniSvnelobebi~ CavTvaloT `konstruirebul mniSvnelobebad~ da aseT 
SemTxvevaSi unda ganvixiloT mocemuli principis umniSvnelod Secvlili 
varianti:

(22)	 rTuli gamonaTqvamis konstruirebuli mniSvneloba aris misi nawilebis 

konstruirebuli mniSvnelobebis kompoziciuri funqcia.

magram arc am winadadebis damtkicebaa SesaZlebeli, radgan aq ignorirebu-
lia konteqstis roli rTuli gamonaTqvamis mniSvnelobis agebisas. es prin-
cipi kidev SeiZleba Seicvalos da aseTi formiT Camoyalibdes:

(23)	 rTuli gamonaTqvamis mniSvneloba aris konstruirebis iseTi procesis 

Sedegi, romlis erT-erTi safuZvelic aris misi Semadgeneli nawilebis konstru-

alebi.

es saSualebas aZlevs konteqsts or doneze imoqmedos: sawyis etapze _ si-
tyvis mniSvnelobis konstruirebisas da mTeli gamonaTqvamis doneze. ma-
gram es Zalze scildeba kompoziciurobis Tavdapirvel princips. es kuli-
narias ufro mogvagonebs. aris Tu ara kulinaria kompoziciuri xeloba? 
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marTlac, saboloo Sedegi aq ganisazRvreba (a) ingredientebiT da (b) ganx-
orcielebuli procedurebiT _ ase rom, aris amaSi kompoziciurobis el-
ementi. magram es is araa, rasac Cveulebriv gulisxmoben am principis mim-
devrebi. Tu mxedvelobaSi gveqneba globaluri konstrualebi, maSin isini 
WeSmaritad kompoziciurebi mxolod kulinariuli azriT arian. magram 
SeiZleba arsebobdes mniSvnelobis iseTi aspeqtebi, romlebic eqvemde-
barebian klasikur princips _ garkveul donemde mainc. logikuri Tvise-
bebi ganisazRvreba sazRvris mdebareobiT, ase rom: iqneb winare-mniSvn-
eloba, romelic sazRvrebis Semofargvlis Sedegad iqmneba, klasikuri 
wesis Tanaxmad moqmedebs? es damajereblad JRers: rodesac Cven vaxdenT 
wiTeli qudebis konstruirebas, Cven vagebT wiTeli sagnebis kategorias da 
qudebis kategorias da TiTqos ueWvelia, rom saboloo kategoria iqneba am 
ori kategoriis TanakveTa. magram es marTebulia mxolod klasis wevrobis 
gansazRvrisTvis: Cven ara gvaqvs imis garantia, rom am proceduris Sede-
gad miviRebT prototipul qudebs an rom maTi feri prototipuli wiTeli 
iqneba. sxva sityvebiT rom vTqvaT, klasikuri kompoziciurobis principi 
ZalaSi rCeba mniSvnelobis garkveuli aspeqtebisTvis da konstruirebis 
garkveul doneebze, magram ara yvela aspeqtisa an donisTvis.
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On linguistic palaeontology of 
culture
T.V. Gamkrelidze

The picture of  areal affinities drawn from the study of  grammatical,  phonologi
cal,  and lexical isoglosses among dialects of  a proto-language provides a way 
of  determining how dialectal differentiation of  the proto-language proceeded 
and hence of  establishing what contacts took place among speakers of  the 
dialects. In other words,  purely linguistic facts make it possible to establish 
extra-linguistic factors such as historical interactions among speakers of  the 
linguistic systems.

Of  particular value and significance for linguistically based reconstruction of  
non-linguistic historical and social relations is formal semantic analysis of  the 
dialect lexicons,  since these can reflect all essential aspects of  the historical ex-
istence of  their speakers. The historical existence of  the speakers includes the 
ecological environment (fauna,  flora,  geographical surroundings,  climate) and 
human habitation and migration in the environment,  as well as culture in the 
broadest sense (including both material and spiritual culture). Semantic recon-
struction of  relevant lexemes from the daughter languages gives us a general 
representation (although sometimes only a fragmentary one) of  the speakers’  
historical existence. In such reconstructions,  linguistic facts are a source of  
information on prehistoric culture and its historical evolution.

Reconstructing elements of  the extra-linguistic world of  daughter-language 
speakers in turn gives a clearer picture of  the linguistic affinities among the 
daughter languages and their development in time,  i.e. of  purely linguistic fac
tors. This is particularly true of  the semantic structure of  language,  which 
simply cannot be studied in isolation from the external world that is reflected 
in the content plane of  language.

In formal reconstruction the proto-meaning often cannot be established with-
out going beyond strictly linguistic facts and bringing in typological data on the 
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history of  the cultural domains involved. For example,  for the Proto-Indo-Eu-
ropean base Haios-,  whose reflexes in the daughter languages mean variously 
‘copper’,  ‘bronze’  and ‘iron’,  we reconstruct the prehistoric meaning ‘copper’,  
not ‘bronze’  and especially not ‘iron’,  since the period of  Indo-European lin-
guistic unity was during the Copper Age and earlier.

The analysis of  language as closely linked to its speakers’  culture was devel-
oped during the early stage of  Indo-European studies.

This trend produced studies,  dating to the middle and especially late nine
teenth century,  which have remained significant to the present day. Such 
investigations were often called examples of  linguistic palaeontology,  after 
Pictet,  who analyzed (1859-63) ancient Indo-European culture on the basis of  
linguistic data.

This trend in linguistics might better be called ‘linguistic palaeontology of  cul-
ture’  since its object of  investigation is not the proto-language but the proto-
culture of  the speakers;  what is reconstructed is not so much the language 
itself  as the extra-linguistic world reflected in the linguistic data.

The Saussurean principle of  studying language ‘in and for itself  became stan-
dard in the subsequent decades,  causing a decline in language-and-culture 
studies and narrowing the focus of  linguists’  attention to the structure of  lan
guage. This restriction to structure alone is beginning to shift,  as of  the past 
several decades,  to the study of  language,  viewed as a product of  human 
culture,  in close linkage with culture and with the history of  its speakers as a 
frame of  reference.

This development entails that the study and reconstruction of  lexical semantics 
and the distribution of  lexemes among the daughter languages are of  particu-
lar importance to the structure and history of  the proto-language. The lexemes 
themselves,  once we have reconstructed their original semantics,  give evi-
dence for the ecological and cultural environments of  the daughter languages,  
which give us a first approximation to aspects of  material and spiritual cul-
ture,  and points to changes in their environment brought on by migrations of  
daughter language.

Comparison of  formally cognate words from the daughter languages and their 
attested meanings yields reconstructions of  both proto-forms and proto-se-



ena

55

mantics. These lexical archetypes may go back to proto-linguistic times and 
be posited for the proto-linguistic system;  or they may belong to the various 
chronological layers reflecting dialect groupings within the proto-language.

Comparing the reconstructed forms and meanings makes it possible to discern 
lexico-semantic fields. These fields define sets of  semantically grouped lexemes 
which designate extra-linguistic classes such as animals,  plants,  construction 
and dwellings,  handicraft tools,  and others.

Proto-linguistic lexemes naturally reflect the general features of  the envi
ronment,  material existence,  and culture of  the speakers of  the daughter lan
guages. These same lexemes provide the oldest lexical stratum of  a proto-lan-
guage and its separate branches. A classificatory lexicon of  the proto-linguistic 
semantemes may be set up in individual semantic fields,  bringing in whatever 
information about the possible historical denotata of  these lexemes is essential 
to shed light on the ecological environment and culture type of  the speakers 
of  the daughter dialects.

Such a proto-linguistic lexico-semantic system can be reconstructed through 
comparison of  cognate forms in the daughter languages. Comparing this system 
with extra-linguistic reality,  we obtain an approximation to a general picture 
of  the economy,  material culture,  and social organization of  the speakers of  
the proto-language or its dialect groups. The posited general picture can give 
historical reality through typological comparison with actual cultures of  the 
past and present. This is a typological verification of  a reconstructed culture 
against attested cultures. In verifying a reconstructed culture,  and in particular 
its material side,  archaeological facts which demonstrate the typological plausi-
bility of  the reconstructed material culture receive a particular significance.

The comparative semantic analysis of  words from separate daughter dialects 
of  a proto-language and text fragments in separate daughter traditions,  to-
gether with the method that may be called ‘linguistic palaeontology of  cul
ture’,  makes it possible to reconstruct a semantic lexicon of  the proto-lan-
guage and a picture of  proto-culture of  the speakers of  the proto-language 
or its dialect groups. This points to a possible original homeland and suggests 
routes of  migration by which speakers of  the proto-language or its dialects 
may have reached their historical territories.

Determining the homeland requires,  first of  all,  that we establish an absolute 
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chronology,  at least an approximate one,  for the migrations. This can be done 
by demonstrating affinities between the linguistically reconstructed culture 
of  the proto-speakers and particular archaeological cultures. This leads to 
the question of  how one correlates linguistic data with archaeological and 
historical cultural data. Specifically,  it raises the question of  whether a par-
ticular linguistic community can be correlated with a particular archaeologi-
cal culture. Presumably a linguistic system can be correlated with a culture 
if  the culture yields the same realia as the language does: the realia are 
identical in their elementary composition and the interconnections among the 
elements are identical.

Fulfilling this task requires working out a typology of  archaeological cul
tures,  with implicational relations between individual units of  material cul-
ture�. If  the implicational rules for a culture coincide with those for the 
culture reconstructed from linguistic data,  then the identification of  the two 
cultures becomes more plausible. Certain elements and features of  the cul-
tures may fail to coincide,  but essential requirement is that whole complexes 
coincide and that there are no incompatible traits.

Since the reconstructions — both linguistic and historical — are necessarily 
incomplete,  failure of  individual components to coincide is no obstacle to 
their historical identification. With limited and incomplete reconstructions,  
the size of  the one complex  (A,  reconstructed linguistically) can be either 
greater or less than that of  the other (B,  established archaeologically). We 
can also have intersection of  the complexes,  with a large or smaller portion 
of  either the archaeological culture B’  or the linguistic culture A’  outside 
the common part AB. It is essential that the non-coinciding parts A’  and B’  
not contain features which are incompatible in view of  implications internal 
to the two complexes (as for instance if  an element of  A entailed that the 
entire reconstructed system A contain some feature which is incompatible 
with a feature which either is reconstructed for part B or is implied by other 
elements in B).

When the question of  the original territory of  the common language and the 
identification of  its linguistically reconstructed culture with an archaeologi
cal culture is posed in this way,  the task of  the linguist is to provide a 

�	 Similarly, if a typology of archaeological cultures is to be established there must be agreement on a unified 
description and inventory of cultural artefacts. A unified inventory is a necessary precondition for typological com-
parison of different cultures.
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systematic semantic analysis of  all reconstructed words and phrases which 
point to individual features of  material and intellectual culture than can ty-
pologically distinguish this culture from others. That analysis requires that 
the reconstructed words and phrases be linked to denotata and that the cul-
tural-ecological and historical-geographical characteristics of  those denotata 
be determined.

Taking into account the linguistic and culture-historical data we can locate 
the Indo-European community somewhere in the Near East and most likely 
on the northern periphery of  Southwest Asia,  i.e. somewhere from the 
South of  the Southern Caucasus to Upper Mesopotamia. This is where lin-
guistic and cultural contacts could have occurred in the fourth millennium 
bc between Proto-Indo-European and Semitic,  Sumerian,  South Caucasian,  
and other languages of  the ancient Near East. Contact with some of  these 
languages,  particularly South Caucasian and Semitic,  can be assumed to 
involve close interaction,  in some cases of  a substratal nature,  over a long 
period of  time within a single culture-historical and linguistic area.

The main question associated with the problem of  the actual existence of  
a common Indo-European proto-language in space and time is the question 
of  chronology and the territory occupied by the Proto-Indo-European,  this 
lower chronological limit post quern non is the turn of  the third to the sec-
ond millennium BC,  when we find the earliest evidence of  Hittite and other 
Anatolian languages.

It may be concluded from Anatolian onomastics of  the Cappadocian tablets 
dating from the turn of  the third to the second millennium bc that the vari-
ous Anatolian languages underwent an extremely long period of  develop
ment and formation after they had become distinct from one another;  this 
period postdates the time when the Anatolian family had become differenti-
ated from Proto-Indo-European.

This means that the differentiation of  the Anatolian family of  languages 
from the Indo-European proto-language,  and thus the beginning of  the 
breakup of  the protolanguage,  must be dated to a period not later than the 
fifth-fourth millennium BC,  and possibly much earlier.

Establishing an original territory for the Proto-Indo-European language and 
people raises the question of  identifying an archaeological culture within 
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the Near East and Southwest Asia that can be associated with Proto-Indo-
European.

It must be noted at the outset that there is no archaeological culture in the 
area and time period indicated that can clearly be identified as Proto-Indo-
European. We can only speak of  possible connections,  direct or indirect,  of  
known Southwest Asian archaeological cultures of  the relevant time period 
with Indo-European. Such connections of  ancient cultures with the recon-
structed features of  Proto-Indo-European intellectual and material culture 
could serve as indirect evidence for the general possibility of  identifying 
them with Indo-European. And in relevant areas of  the Near East of  the 
fifth to fourth millennia BC we do find a number of  cultures exhibiting 
great similarity to certain features of  the reconstructed Proto-Indo-Euro-
pean culture.

Similarity of  culture,  and especially of  symbolism,  can be observed be
tween Halaf  in northern Mesopotamia and Catalhoyuk in western Anatolia 
of  the sixth millennium bc. Whole inventories of  cultural,  and in particular 
cultic,  symbols can be said to coincide.

The culture-historical links between the Halaf  culture and the earlier Cat-
alhoyuk culture could be interpreted as due to migration of  the Catalhoyuk 
culture from Asia Minor in the direction of  northern Mesopotamia in the 
sixth to fifth millennia bc. Under this interpretation,  the Catalhoyuk culture 
could be traced to an ancient stratum of  the Proto-lndo-Europeans who mi-
grated toward the east. This yields a deep chronology for PIE (seventh-fifth 
millennium bc).

Establishing the original habitat of  the Proto-lndo-Europeans in Southwest 
Asia changes totally the traditional picture of  the routes of  migrations of  
the carriers of  the Indo-European dialects to the historical areas of  their 
habitation. We are especially concerned here with the routes of  migrations 
of  the Proto-Greeks to mainland Greece through Anatolia in a westward di-
rection and of  the Indo-Iranians from the same original habitat in Anatolia 
in eastward direction until the ancient Indic tribes reached Hindustan and 
the Indus valley.

Population-genetic consideration of  inherited immunological properties gives 
another perspective on the hypothesis of  an eastward migration into India. 
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For Asia Minor and the other eastern Mediterranean countries a correlation 
is assumed between the range of  malaria (from southern Greece and Asia 
Minor eastward to Hindustan) and a hereditary variant of  the haemoglobin 
molecule which triggers sickle-cell anaemia: the sickle-cell gene under het-
erozygous conditions increases the organism’s resistance to malaria. This he-
reditary factor took on particular significance with the spread of  agriculture,  
when moist forests began to be cleared for fields,  leading to an increase in 
the number of  mosquitos. If  the ancient Indic tribes entering Hindustan had 
not had genetic resistance to malaria,  they could not have survived there. 
Hence an entry into India from the west,  from the Southwest Asian sickle-
cell area,  is more plausible than the traditionally assumed migration from 
Central Asia to the north,  where there is no sickle-cell anaemia.

Further evidence for this is the nature of  skeletal remains of  the ancient 
population of  these regions. According to recent craniological data,  a recur-
rent cause of  death in the population of  regions such as the Indian subcon-
tinent (in particular the ancient cities of  Proto-Indic civilization Mohenjo-
Daro and Harappa) and some of  the southernmost parts of  the European 
continent (the southern extremities of  the Peloponnesian and Apennine pen-
insulas) was the after-effects of  malaria epidemics,  which triggered defects 
of  bone tissue in the skull (porotic hyperostosis) in broad segments of  the 
population. Significantly,  almost all of  the pre-Indo-European population of  
these regions had precisely this type of  skull.

It is highly likely that the Indo-Aryan tribes arriving in Hindustan and the 
Greek and Italic tribes arriving in the southern parts of  Europe,  who do 
not display such craniological characteristics,  had hereditary immunity to 
malaria and its lethal consequences. Such an immunity could have been ac-
quired only in the area where tropical malaria is found,  which excludes all 
of  the northern part of  the original range of  the Indo-European tribes in 
Eurasia.

All these problems are dealt with at length in our joint two-volume mono
graph on the Proto-Indo-European language,  the Proto-Indo-European cul-
ture and the Indo-European migrations.

The monograph contains a relatively complete Proto-Indo-European vo
cabulary reconstructed along new phonological patterns and arranged in dif
ferent semantic groups covering the geographical surrounding of  the carriers 
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of  the Proto-Indo-European language,  the plant and the animal world,  the 
social and cultural environment,  and a wide spectrum of  the Proto-Indo-
European physical,  biological and socio-economic reality. It is on the basis 
of  this reconstructed Proto-Indo-European vocabulary and their historical 
semantic interpretation that conclusions are being made concerning the time 
depths and the routes of  Proto-Indo-European migrations (cf. Gamkrelidze 
& Ivanov 1995).
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WeSmaritebis semantikuri 
koncefcia da semantikis 

safuZvlebi* 
alfred tarski

naSromi Sedgeba ori nawilisagan: pirveli nawili ganmartebiTi xasiaTisaa, 
meore ki _ ufro polemikuri.

pirvel nawilSi araformalurad vajameb Cemi gamokvlevis mTavar Sede-
gebs WeSmaritebis gansazRvrebasa da semantikis safuZvlebis ufro zogad 
problemasTan dakavSirebiT. es Sedegebi warmodgenilia naSromSi, romelic 
daibeWda ramdenime wlis win.1 marTalia, Cemi gamokvlevebi exeba klasikuri 
filosofiis cnebebs, magram maT naklebad icnoben filosofosTa wreebSi, 
albaT, maTi mkacrad teqnikuri xasiaTis gamo. amitomac, vfiqrob, mapa-
tieben am sakiTxis kidev erTxel wamowevas.2

Cemi naSromis gamoqveynebis Semdeg gamoiTqva araerTi urTierTsawinaaRm-
dego mosazreba, romelTagan zogierTi daibeWda, zogi ki sazogadoebrivi Tu 
kerZo ganxilvis sagnad iqca, sadac mec viRebdi monawileobas.3 naSromis meore 
nawilSi vecade gamomexata Cemi damokidebuleba am mosazrebebis mimarT. vim-
edovneb, rom am konteqstSi gakeTebuli SeniSvnebi ar iqneba ganxiluli ro-
gorc wminda polemika da darwmundebiT, rom mas konstruqciuli wvlilis 
Setanac SeuZlia sakiTxis garkvevaSi.

naSromis meore nawilSi uxvad viyeneb im masalas, romelic uSurvelad gad-
momca doqt. maria kokoSinskam (lvovis universiteti). gansakuTrebiT dava-
lebuli da madlieri var prof. ernest nagelis (kolumbiis universiteti) da 

* Readings in Philosophical Analysis,  Selected and Edited by Herbert Feigl and Wilfrid Sel-

lars,  Department of  Philosophy University of  Minnesota,  New York,  Appleton - Century 

- Crofts,  INC.  naSromi gadmobeWdilia avtorisa da gamomcemlebis nebarTviT “Symposium 

on Meaning and Truth“,  Philosophy and Phenomenological Research - idan, tomi IV, 1944. 

SeniSvnebi ix. naSromis bolos. 
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prof. devid raininisa (kaliforniis universiteti, berkli) teqstis saboloo 
variantis momzadebisa da sxvadasxva kritikuli SeniSvnebisTvis.

I. ganmarteba

1. mTavari problema _ WeSmaritebis damakmayofilebeli 
gansazRvreba

Cveni msjelobis ZiriTadi sagani iqneba WeSmaritebis cneba.4 mTavari prob-
lema aris am cnebis damakmayofilebeli gansazRvreba anu iseTi gansazRvre-
ba, romelic iqneba faqtobrivad adekvaturi da formalurad koreqtuli. 
magram problemis aseTma formulirebam, misi metismetad zogadi xasiaTis 
gamo, SesaZlebelia garkveuli orazrovneba gamoiwvios, amitomac is dam-
atebiT komentarebs moiTxovs. 

orazrovnebis Tavidan acilebis mizniT, upirveles yovlisa, unda dava-
konkretoT pirobebi, romlis drosac WeSmaritebis gansazRvreba SeiZleba 
CaiTvalos faqtobrivad adekvaturad. Cveni gansazRvreba miznad ar isax-
avs dazustdes nacnobi sityvis mniSvneloba axali cnebis aRsaniSnad, misi 
mizania, Zveli cnebis realuri mniSvnelobis moZieba. Cven imdenad zustad 
unda ganvsazRvroT es cneba, rom nebismier adamians SeeZlos gaarkvios, 
marTlac asrulebs Tu ara es gansazRvreba Tavis amocanas.

meore mxriv, unda dadgindes, razea damokidebuli gansazRvrebis formal-
uri siswore. amgvarad, Cven unda davazustoT is sityvebi an cnebebi, rom-
lebic gvsurs gamoviyenoT WeSmaritebis cnebis gansazRvrisas. agreTve, 
aucilebelia CamovayaliboT formaluri wesebi, romlebsac unda akmayo-
filebdes aseTi gansazRvreba. ufro zogadad Tu vityviT, unda aRvweroT 
im enis formaluri struqtura, romlis farglebSic iqneba Camoyalibebu-
li gansazRvreba.

am sakiTxebze msjeloba mniSvnelovan adgils daikavebs statiis pirvel 
nawilSi.

2. termini `WeSmaritis~ `moculoba~
viwyebT ramdenime SeniSvniT, romelic exeba WeSmaritebis cnebis moculo-
bas.
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predikati `WeSmariti~ zogjer gamoiyeneba iseTi fsiqologiuri movle-
nis mimarT, rogoricaa msjeloba an rwmena, zogjer _ garkveuli fizi-
kuri obieqtis, saxeldobr, lingvisturi frazebis, kerZod, winadadebebis 
da zogjer ki e.w. `gamonaTqvamebis~ mimarT. CvenTan `winadadeba~ gulisx-
mobs imas, rasac Cveulebriv gramatikaSi _ `TxrobiTi winadadeba~. rac Se-
exeba termin `gamonaTqvams~, misi mniSvneloba araerTi filosofosisa da 
logikosis gansjis sagani yofila da, vfiqrob, dRemde araa gansazRvruli 
naTlad da araorazrovnad. garkveul mizezTa gamo termin `WeSmariti~-is 
gamoyeneba ufro mosaxerxebelia winadadebebis mimarT da Cvenc gavyvebiT 
am kurss.5

WeSmaritebis cneba iseve, rogorc winadadebis cneba, yovelTvis unda dava-
kavSiroT konkretul enasTan, radgan cxadia, rom erTi da igive gamonaTq-
vami, romelic aris WeSmariti winadadeba erT enaSi, SeiZleba iyos mcdari 
an uazro meoreSi.

rasakvirvelia, is faqti, rom Cven aq, upirveles yovlisa, gvainteresebs wi-
nadadebebis WeSmaritebis cneba, ar gamoricxavs am cnebis Semdgom ganvr-

cobas sxva saxis obieqtebze.

3. terminis `WeSmariti~ mniSvneloba
bevrad ufro seriozuli siZneleebia dakavSirebuli cneba WeSmaritebis 
SinaarsTan.  

sityva `WeSmariti~, yoveldRiuri salaparako enis sxva sityvebis msgavsad, 
rasakvirvelia, orazrovania. ara mgonia, rom filosofosebs, romlebic 
msjelobdnen am cnebaze, sicxade SeetanaT am sakiTxSi. maT Sromebsa da 
msjelobebSi vxvdebiT WeSmaritebisa da mcdarobis mraval gansxvavebul 
gagebas da saWiroa vaCvenoT, Tu romeli maTgani iqneba Cveni msjelobis 
safuZveli.

vfiqrobT, Cveni gansazRvreba ar unda ewinaaRmdegebodes im intuicias, 
romelsac safuZvlad udevs aristoteles klasikuri koncefcia WeS-
maritebis Sesaxeb _ intuicias, romlis gamoxatulebas vpoulobT aristo-
teles metafizikis kargad cnobil sityvebSi:

	 imis Tqma, rom ar aris is, rac aris an aris is, rac ar aris, mcdaria, 
maSin,roca imis Tqma, rom aris is, rac aris an ar aris is, rac ar aris, 
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WeSmaritia.

Tu gamoviyenebdiT Tanamedrove filosofiur terminologias, es azri 
SegveZlo gamogvexata kargad cnobili formuliT:

	 winadadebis WeSmariteba aris misi Tanxmoba (an Sesabamisoba) sinamd-
vilesTan.

(WeSmaritebis TeoriisaTvis, romelic am ukanasknel formulirebas 
efuZneba, zogjer iyeneben termins `Sesabamisobis Teoria~).

meore mxriv, Tu gadavwyvetT ganvavrcoT terminis `aRniSvna~ miRebuli 
gamoyeneba ara mxolod saxelebis, aramed aseve winadadebebis mimarTac da 
Tu SevTanxmdebiT, vilaparakoT winadadebebze, rogorc `arsebuli viTa-
rebis~ aRniSvnaze, maSin SegviZlia imave mizniT gamoviyenoT Semdegi fra-
za:

	 winadadeba WeSmaritia, Tu is aRniSnavs arsebul viTarebas.6

magram yvela am formulirebam SeiZleba migviyvanos sxvadasxva gaugebro-
bebTan, radgan arc erTi maTgani ar aris sakmarisad zusti da naTeli (Tumca 
es gacilebiT ufro naklebad exeba aristoteles Tavdapirvel formuli-
rebas); yovel SemTxvevaSi, arc erTi maTgani ar SeiZleba ganvixiloT WeS-
maritebis damakmayofilebel gansazRvrebad. Cvenzea damokidebuli ufro 
zusti gansazRvrebis moZebna.

4. gansazRvrebis faqtobrivi adekvaturobis 
kriteriumi7 

daviwyoT konkretuli magaliTiT. ganvixiloT winadadeba `Tovli aris Te-
Tri~. vsvamT kiTxvas, ra pirobebSi iqneba es winadadeba WeSmariti an mcdari. 
cxadia, rom Tu daveyrdnobiT WeSmaritebis klasikur cnebas, maSin vity-
viT, winadadeba aris WeSmariti, Tu Tovli aris TeTri da is aris mcdari, 
Tu Tovli ar aris TeTri. maSasadame, WeSmaritebis gansazRvreba, Cveni kon-
cefciis Tanaxmad, unda gulisxmobdes Semdeg ekvivalentobas:

winadadeba `Tovli aris TeTri~ WeSmaritia maSin da mxolod maSin, Tu Tov-
li aris TeTri.
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mivaqcioT yuradReba imas, rom fraza `Tovli aris TeTri~ am ekvivalen-
tobis marcxena mxares Casmulia brWyalebSi, marjvniv ki mocemulia brWy-
alebis gareSe. marjvena mxares Cven gvaqvs Tavad winadadeba da marcxniv _ 
winadadebis saxeli. Sua saukuneebis logikuri terminologias Tu gamov-
iyenebT, SegviZlia aseve vTqvaT, rom marjvena mxares sityvebi `Tovli 
aris TeTri~ gvxvdeba rogorc suppositio formalis da marcxena mxares _ ro-
gorc suppositio materialis. albaT arcaa saWiro imis axsna, Tu ratom unda 
gvqondes ekvivalentobis marcxena mxares winadadebis saxeli da ara Tavad 
winadadeba. radgan, jer erTi, Cveni enis gramatikis mixedviT, ̀ X aris WeSma-
riti~ formis gamonaTqvami ar iqceva mniSvnelobis mqone winadadebad, Tu 
Cven masSi ‘X’-s CavanacvlebT winadadebiT an sxva ramiT, garda saxelisa _ 
radganac winadadebis subieqti SeiZleba iyos mxolod saxeli an gamonaTq-
vami saxelis funqciiT. meorec, nebismieri enis gamoyenebis fundamenturi 
principebis Tanaxmad, gamonaTqvamSi, romelic raime obieqts exeba, unda 
figurirebdes am obieqtis saxeli da ara Tavad obieqti. aqedan gamomdin-
are, Tu Cven gvsurs vTqvaT raime winadadebis Sesaxeb, magaliTad, rom is 
aris WeSmariti, unda gamoviyenoT am winadadebis saxeli da ara Tavad wina-
dadeba.8

SeiZleba davamatoT, rom winadadebis brWyalebSi Casma araviTar SemTx-
vevaSi ar aris misi saxelis formirebis erTaderTi gza. magaliTad, anbanSi 
asoebis Cveulebrivi rigis gaTvaliswinebiT Semdegi gamonaTqvami Segvi-
Zlia gamoviyenoT rogorc winadadebis _ `Tovli aris TeTri~ _ saxeli (aR-
wera):

	 winadadeba, romelic Seicavs sam sityvas, romelTagan pirveli Sedgeba 
qarTuli anbanis me-8, me-14, me-6, me-11 da me-9 asoebisgan, meore _ 1-
li, me-17, me-9 da me-18 asoebisgan,  mesame _ me-8, me-5, me-8, me-17 da me-9 
asoebisgan... 

Cven axla SegviZlia ganvazogadoT zemoT gamoyenebuli procedura. ganvix-
iloT nebismieri winadadeba: Cven mas SevcvliT ‘p’ asoTi. varqmevT am wina-
dadebas saxels da vcvliT mas sxva asoTi, vTqvaT ‘X’-iT. axla vkiTxulobT, 
ra logikuri kavSiria am or winadadebas Soris _ `X aris WeSmariti~ da ‘p’. 
naTelia, rom WeSmaritebis ZiriTad cnebaze Cveni  Sexedulebis Tanaxmad, 
es winadadebebi ekvivalenturia. sxvagvarad rom vTqvaT, gvaqvs Semdegi 
ekvivalentoba: 

(T) 	 X aris WeSmariti maSin da mxolod maSin, roca p.
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nebismier aseT ekvivalentobas (sadac ‘p’ Canacvlebulia enis nebismieri 
TxrobiTi winadadebiT, romlis mimarTac aris gamoyenebuli sityva `WeS-
mariti~ da ‘X’ Canacvlebulia am winadadebis saxeliT) SegviZlia vuwodoT 
`(T) formis ekvivalentoba~.

axla sabolood SegviZlia zusti formiT CamovayaliboT pirobebi, rom-
lebSic termin `WeSmaritis~ gamoyenebasa da gansazRvrebas ganvixilavT 
rogorc faqtobrivad adekvaturs: Cven gvinda termini `WeSmariti~ ise 
gamoviyenoT, rom SeiZlebodes (T) formis yvela ekvivalentobis mtkiceba, 
da vuwodebT WeSmaritebis gansazRvrebas ̀ adekvaturs~, Tu misgan gamomdi-
nareobs yvela es ekvivalentoba.

xazgasmiT unda aRiniSnos, rom arc Tavad (T) gamonaTqvami (romelic aris 
ara winadadeba, aramed mxolod winadadebis sqema), arc (T) formis romelime 
calkeuli magaliTi ar SeiZleba ganvixiloT rogorc WeSmaritebis gansaz-
Rvreba. SegviZlia mxolod vTqvaT, rom (T) formis yoveli ekvivalentoba, 
romelic miRebulia ‘p’-s Canacvlebis Sedegad konkretuli winadadebiT 
da ‘X’-is _ am winadadebis saxeliT, SeiZleba ganvixiloT rogorc WeS-
maritebis nawilobrivi gansazRvra, romelic xsnis, Tu raSi mdgomareobs 
am erTi calkeuli winadadebis WeSmariteba. zogadi gansazRvreba unda 
iyos, garkveuli azriT, yvela am nawilobrivi gansazRvrebebis logikuri 
namravli.

(bolo SeniSvna moiTxovs ramdenime komentars. enaSi SeiZleba daSvebuli 
iyos winadadebebis ganusazRvreli raodenobis ageba da, maSasadame, ase-
Ti enis winadadebebTan dakavSirebuli WeSmaritebis cnebis nawilobrivi 
gansazRvrebebis raodenobac aseve ganusazRvreli iqneba. amdenad, Cveni 
SeniSvna ufro zusti rom iyos, unda avxsnaT, ra igulisxmeba `ganusaz-
Rvrelad bevri winadadebis logikur namravlSi~; magram aseT SemTxvevaSi 
Tanamedrove logikis teqnikur problemebs unda CavuRrmavdeT).

5. WeSmariteba _ rogorc semantikuri cneba
WeSmaritebis axlaxan ganxiluli cnebisaTvis msurs SemogTavazoT saxeli 
`WeSmaritebis semantikuri cneba~.

semantika aris disciplina, romelic, martivad rom vTqvaT, Seiswavlis 
enobrivi gamonaTqvamebisa da im obieqtebis (an `saqmis viTarebis~) urT-
ierTmimarTebebs, romlebzec aris `laparaki~ am gamonaTqvamebSi. semanti-
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kuri cnebis tipiur magaliTebad SeiZleba davasaxeloT aRniSvnis, dakmay-
ofilebisa da gansazRvrebis cnebebi:

	 gamonaTqvami `Tavisi qveynis mama~ aRniSnavs (migvaniSnebs) jorj vaS-
ingtons; 

	 Tovli akmayofilebs winadadebas (funqcias, pirobas) `x aris TeTri~;

	 gantoleba `2·x=1~ calsaxad gansazRvravs ricxvs 1/2;

maSin, roca sityvebi `aRniSnavs~, `akmayofilebs~, da `gansazRvravs~ gamox-
atavs mimarTebebs (garkveul gamonaTqvamebsa da obieqtebs Soris, romelTa 
`Setyobineba~ xdeba am gamonaTqvamebiT), sityva `WeSmariti~ gansxvavebuli 
logikuri bunebisaa: is gamoxatavs garkveuli gamonaTqvamebis, saxeldobr, 
winadadebebis Tvisebas (an aRniSnavs klass). magram advili dasanaxia, rom 
adre mocemuli yvela formulireba, romelTa mizani iyo aexsnaT am sityvis 
mniSvneloba (Sdr. paragrafebi 3 da 4) exeboda ara mxolod Tavad winadade-
bebs, aramed aseve obieqtebs, `romlebzec iyo laparaki~ am winadadebebSi 
an, SesaZloa, maT mier aRweril `saqmis viTarebas~. ufro metic, rogorc 
Cans, WeSmaritebis zusti gansazRvrebis miRwevis umartivesi da yvelaze 
bunebrivi gza gulisxmobs sxva semantikuri cnebebis gamoyenebas, mag., dak-
mayofilebis cnebisas. am mizezis gamoa, rom aq warmodgenil WeSmaritebis 
cnebas ganvixilavT semantikis cnebebs Soris; WeSmaritebis gansazRvris 
problema gviCvenebs, rom is mWidrod aris dakavSirebuli ufro zogad 
problemasTan _ Teoriuli semantikis safuZvlebis CamoyalibebasTan.

albaT ar iqneba zedmeti, Tu vityvi, rom semantika, rogorc is formuli-
rebulia am naSromSi (da avtoris wina SromebSi) zomieri da mokrZalebuli 
disciplinaa, romelsac ara aqvs pretenzia, iyos panacea yvela warmosax-
viTi Tu realuri avadmyofobisa da sneulebisTvis, rac ki kacobriobas 
awuxebs. Tqven ver naxavT semantikaSi wamals gafuWebuli kbilebisaTvis, 
gandidebis maniisTvis an klasobrivi konfliqtebisTvis. semantika arc 
imis dasamtkicebeli saSualebaa, rom yvela, mosaubrisa da misi megobrebis 
garda, uazrobas laparakobs.

uZvelesi droidan dRemde semantikis cnebebi asrulebdnen mniSvnelovan 
rols filosofosebis, logikosebisa da filologebis diskusiebSi. miuxe-
davad amisa, didi xnis manZilze am cnebebs eWvis TvaliT uyurebdnen. isto-
riuli TvalsazrisiT, es eWvi savsebiT gamarTlebulia. maSin, roca seman-
tikuri cnebebis (rogorc isini gamoiyeneba yoveldRiur salaparako enaSi) 



Logic

68

mniSvneloba TiTqos sakmaod cxadi da gasagebia, am mniSvnelobis zogadi da 
imavdroulad zusti daxasiaTebis yvela cda warumateblad mTavrdeboda. 
da rac yvelaze uaresia, araerT msjelobas, romelSic es cnebebi iyo Car-
Tuli da romelic sxvamxriv TiTqos sworic iyo da cxad winapirobebsac 
efuZneboda, xSirad mivyavdiT paradoqsebamde da winaaRmdegobebamde. aq 
sakmarisia vaxsenoT matyuaras paradoqsi, riCardis gansazRvradobis (si-
tyvebis sasruli raodenobis saSualebiT) paradoqsi da greling-nelsonis 
heterologiuri terminebis paradoqsi.9

Cemi azriT, meTodi, romelic aRwerilia am naSromSi, dagvexmareba gadav-
laxoT es siZneleebi da dagvarwmunebs semantikis cnebebis Tanamimdevru-
li gamoyenebis SesaZleblobaSi.

6. enebi winaswar gansazRvruli struqturiT
paradoqsebis gaCenis SesaZleblobis gamo gansakuTrebulad aqtualuri 
xdeba im enis formaluri struqturisa da leqsikuri Semadgenlobis winas-
wari gansazRvris problema, romelSic mocemuli unda iyos semantikuri 
cnebebis gansazRvrebebi; axla swored am sakiTxs SevexebiT.

enis struqtura mxolod im SemTxvevaSi SegviZlia ganvixiloT rogorc 
zustad gansazRvruli, roca is akmayofilebs garkveul zogad pirobebs. 
amgvarad, enis struqturis winaswari gansazRvrisTvis araorazrovnad 
unda davaxasiaToT im sityvebisa da gamonaTqvamebis klasi, romlebic 
CaiTvlebian mniSvnelobis mqoned. kerZod, unda gamovyoT yvela is si-
tyva, romelsac gamoviyenebT gansazRvris gareSe da romelsac vuwodebT 
`ganusazRvrel (an amosaval) terminebs~; aseve unda CamovayaliboT e.w. 
gansazRvris wesebi axali an gansazRvruli terminebis Semosatanad. garda 
amisa, unda SevimuSavoT kriteriumi, romlis safuZvelzec gamonaTqvamebis 
simravlis farglebSi gamovyofT `winadadebebs~. da bolos, unda Camovay-
aliboT pirobebi, romelic aucilebelia imisTvis, rom mocemuli enis wina-
dadeba miviCnioT WeSmarit winadadebad. kerZod, Cven unda vaCvenoT yvela 
aqsioma (anu amosavali winadadeba), e.i. yvela is winadadeba, romlis miRe-
basac gadavwyvetT damtkicebis gareSe; agreTve, Cven unda CamovayaliboT 
e.w. gamoyvanis wesebi (anu damtkicebis wesebi), romelTa daxmarebiT moce-
muli winadadebebidan miiReba axali winadadebebi. aqsiomebi iseve, rogorc 
gamoyvanis wesebis meSveobiT maTgan miRebuli winadadebebi, ganixileba 
rogorc `Teoremebi~ anu `damtkicebadi winadadebebi~.



logika

69

Tu enis struqturis winaswari gansazRvrisas mxedvelobaSi miiReba Ses-
abamisi gamonaTqvamebis mxolod forma, vityviT, rom ena aris formalize-
buli. aseT enaSi WeSmarit winadadebebad mxolod Teoremebi iTvleba.

amJamad winaswar gansazRvruli struqturis enebi arian mxolod deduqci-
uri logikis sxvadasxva sistemebis formalizebuli enebi, romlebic Sei-
Zleba gamdidrebuli iyvnen garkveuli aralogikuri terminebiTac. Tumca 
am enebis gamoyenebis sfero ufro farToa; Teoriulad Cven SegviZlia maT 
farglebSi davamuSaoT mecnierebis sxvadasxva dargebi, magaliTad, maTema-
tika da Teoriuli fizika.

(meore mxriv, SeiZleba warmovidginoT iseTi enebic, romelTac eqnebaT 
zustad gansazRvruli struqtura formalizaciis gareSe. aseT enaSi is, 
Tu ramdenad misaRebia romelime winadadeba, SeiZleba yovelTvis ar iyos 
damokidebuli mis formaze da sxva, aralingvisturi faqtorebiT iyos 
ganpirobebuli. saintereso da mniSvnelovani iqneboda am tipis enis age-
ba, gansakuTrebiT ki iseTis, romelic sakmarisi aRmoCndeboda empiriuli 
mecnierebebis farTo speqtris dasamuSaveblad; radgan aseT SemTxvevaSi 
gamarTldeboda is imedi, rom enebi winaswar gansazRvruli struqturiT 
SeZleben sabolood Caenacvlon yoveldRiur salaparako enas mecnierul 
diskursSi).

WeSmaritebis gansazRvris problema SeiZleba mkafiod Camoyalibdes da 
calsaxad gadaiWras mxolod im enebisTvis, romelTa struqtura zustadaa 
winaswar gansazRvruli. sxva enebisTvis _ ase magaliTad, yvela bunebrivi, 
`salaparako~ enisTvis _ es problema ramdenadme bundovania da mxolod 
met-naklebad SeiZleba gadaiWras. uxeSad rom vTqvaT, es procesi unda gu-
lisxmobdes bunebrivi enis (an misi nawilis, romelic Cven gvainteresebs) 
Canacvlebas romelime iseTi eniT, romlis struqtura iqneba winaswar zus-
tad gansazRvruli da romelic `rac SeiZleba mcired~ iqneba gansxvavebu-
li mocemuli enisgan.

7. matyuaras paradoqsi
imisTvis, rom CamovayaliboT zogierTi ufro specifikuri piroba, 
romelsac unda akmayofilebdes ena, romelSic (an romlisTvisac) mocemu-
li unda iyos WeSmaritebis gansazRvreba, mizanSewonili iqneba jer is para-
doqsi ganvixiloT, romelic uSualod Seicavs WeSmaritebis cnebas, saxel-
dobr, matyuaras paradoqsi.
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es paradoqsi cxadi rom gaxdes,10 ganvixiloT Semdegi winadadeba:

	 winadadeba, romelic dabeWdilia am naSromis gv. 70 str. 2, ar aris WeS-
mariti.

simoklisaTvis am winadadebas CavanacvlebT aso ‘s’-iT.

Cveni SeTanxmebis Tanaxmad, romelic Seexeboda termin `WeSmaritis~ adek-
vatur gamoyenebas, vadgenT (T) formis Semdeg ekvivalentobas:

(1)	 ‘s’ aris WeSmariti maSin da mxolod maSin, Tu winadadeba, romelic 
dabeWdilia am naSromis gv. 70, str. 2, ar aris WeSmariti.

meore mxriv, simbolo ‘s’-is mniSvnelobis gaTvaliswinebiT empiriulad 
vadgenT Semdeg faqts:

(2)	 ‘s’ aris im winadadebisa identuri, romelic dabeWdilia am naSromis  
gv. 70, str. 2.

axla, identurobis Teoriis cnobili kanonis mixedviT (leibnicis kanoni), 
(2)-dan gamomdinareobs, rom Cven SegviZlia (1)-Si CavanacvloT gamonaTqvami 
`winadadeba, romelic dabeWdilia am naSromis gv. 70, str. 2, ‘s’ simboloTi. 
amgvarad, miviRebT Semdeg winadadebas:

(3)	 ‘ s’ aris WeSmariti maSin da mxolod maSin, rodesac ‘s’ ar aris WeSma-
riti.

am gziT viRebT aSkara winaaRmdegobas.

Cemi azriT, mecnierebis ganviTarebisTvis saxifaTo da sakmaod gaumar-
Tlebeli iqneba, Tu saTanadod ar Sefasdeba am da sxva paradoqsebis mniS-
vneloba da maT mxolod xumrobad an sofizmad ganixilaven. faqtia, rom aq 
saqme gvaqvs absurdTan, radgan Cven iZulebulni viyaviT dagvemtkicebina 
mcdari winadadeba (radganac (3), rogorc ekvivalentoba or winaaRmdego-
briv winadadebas Soris, aris aucileblad mcdari). Tu sakiTxs seriozu-
lad mivudgebiT, ar SeiZleba SevurigdeT am faqts. Cven unda gavarkvioT 
amis mizezi, anu unda gavaanalizoT wanamZRvrebi, romlebzec paradoqsi 
aris dafuZnebuli;  Semdeg unda uarvyoT sul mcire erTi mainc am wanamZ-
Rvrebidan da unda gamovikvlioT, Tu rogor aisaxeba es Cveni kvlevis mTel 
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sferoze.

xazi unda gaesvas im faqts, rom paradoqsebma gamorCeuli roli iTamaSes Ta-
namedrove deduqciuri mecnierebebis safuZvlebis SeqmnaSi.iseve rogorc  
simravleTa Teoriis paradoqsebi, kerZod, raselis paradoqsi (simravle, 
yvela im simravlisa, romelic ar aris Tavisi Tavis wevri), iyo logikisa da 
maTematikis Tanamimdevruli formalizaciis warmatebuli mcdelobebis 
amosavali wertili, aseve matyuaras paradoqsi da sxva semantikuri para-
doqsebi saTaves udeben Teoriuli semantikis agebas.

8. semantikurad Caketili enebis winaaRmdegobrioba7

Tu Cven axla gavaanalizebT daSvebebs, romlebsac mivyavarT matyuaras 
paradoqsamde, davinaxavT Semdegs:

(I) impliciturad vuSvebT, rom ena, romelSic paradoqsi aris agebuli, am 
enis gamonaTqvamebTan erTad Seicavs am gamonaTqvamebis saxelebsac, iseve 
rogorc semantikur terminebs, rogoric aris termini `WeSmariti~, ro-
melic am enis winadadebebis mimarT gamoiyeneba. Cven aseve vuSvebT, rom yve-
la winadadeba, romelic gansazRvravs am terminis adekvatur gamoyenebas, 
SeiZleba damtkicdes am enaSi. aseTi Tvisebebis mqone enas vuwodebT `seman-
tikurad Caketils~.

(II) vuSvebT, rom am enaSi muSaobs logikis Cveulebrivi wesebi.

(III) vuSvebT, rom Cvens enaSi SegviZlia iseTi empiriuli wanamZRvris for-
mulireba da mtkiceba, rogoricaa (2), romelic figurirebda Cvens msj-
elobaSi.

aRmoCnda, rom daSveba (III) ar aris aucilebeli, vinaidan SesaZlebelia ma-
tyuaras paradoqsis ageba misi daxmarebis gareSec.11 magram (I) da (II) daSve-
bebi marTlac aucilebelia. vinaidan yoveli ena, romelic akmayofilebs am 
orive daSvebas, aris winaaRmdegobrivi, Cven unda uarvyoT sul mcire erT-
erTi maTgani mainc.

aq zedmetic iqneba imis aRniSvna, Tu ra Sedegebi mohyveba (II) daSvebis 
uaryofas, anu Cveni logikis Secvlas (davuSvaT, rom es SesaZlebelia) Tun-
dac mis ufro elementarul da fundamentur nawilSi. amgvarad, ganvixi-
lavT mxolod (I) daSvebis uaryofis SesaZleblobas. aqedan gamomdinare, 
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ar gamoviyenebT arc erT enas, romelic aris semantikurad Caketili (ze-
moaRniSnuli gagebiT).

es SezRudva, ra Tqma unda, miuRebeli iqneba maTTvis, visac, CemTvis gauge-
bari mizezebis gamo, sjera, rom arsebobs mxolod erTi `namdvili~ ena 
(an, ukidures SemTxvevaSi, yvela `namdvili~ ena aris urTierTSesabamisi). 
miuxedavad amisa, es SezRudva arsebiT gavlenas ar axdens mecnierebis 
moTxovnebsa an interesebze. enebi (an formalizebuli enebi, an _ rac ufro 
xSiria _ salaparako enis garkveuli nawilebi), romlebic gamoiyenebian mec-
nierul diskursSi, ar aris aucilebeli iyvnen semantikurad Caketilebi. es 
namdvilad asea im SemTxvevaSi, Tu lingvisturi movlenebi da, kerZod, se-
mantikuri cnebebi aranairad ar aris mocemuli mecnierebis kvlevis sagani; 
radgan am SemTxvevaSi am mecnierebis enas saerTod ar sWirdeba semantikuri 
terminebi. magram Semdeg nawilSi vnaxavT, rom semantikurad Caketili enebi 
sulac ar aris aucilebeli iseTi mecnieruli msjelobebisTvisac ki, rom-
lebic arsebiTad semantikur cnebebs exeba.

sainteresoa, rogoria am mxriv yoveldRiuri salaparako enis Tvisebebi. 
erTi SexedviT, es ena akmayofilebs orive _ (I) da (II) daSvebas da is, maSa-
sadame, winaaRmdegobrivi unda iyos. magram sinamdvileSi es SemTxveva ar 
aris ase martivi. Cvens yoveldRiur salaparako enas, ra Tqma unda, ara 
aqvs winaswar zustad gansazRvruli struqtura. Cven zustad ar viciT, 
romeli gamonaTqvamebi arian winadadebebi da kidev ufro ufro cota ram 
viciT imis Sesaxeb, Tu romeli winadadebebi unda ganvixiloT dasaSveb wi-
nadadebebad. amgvarad, am enisTvis arawinaaRmdegobriobis problema araa 
mkafiod gamokveTili. saukeTeso SemTxvevaSi SegviZlia mxolod vivarau-
doT, rom ena, romlis struqturac winaswar zustadaa gansazRvruli da 
romelic maqsimalurad mogvagonebs Cvens yoveldRiur salaparako enas, 
iqneba winaaRmdegobrivi.

9. obieqti-ena da metaena
 mas Semdeg, rac SevTanxmdiT, ar gamoviyenoT semantikurad Caketili en-
ebi, Cven unda gamoviyenoT ori gansxvavebuli ena imisTvis, rom ganvixi-
loT WeSmaritebis definiciis problema da, ufro zogadad, semantikis 
sferos nebismieri problema. am enebidan pirveli aris is ena, `romelzec 
aris laparaki~ da romelic aris mTeli msjelobis sagani; WeSmaritebis 
gansazRvra, romelsac veZebT, am enis winadadebebs exeba. meore aris ena, 
romelzec Cven `vlaparakobT~ pirveli enis Sesaxeb da romlis terminebSic 
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gvsurs, kerZod, CamovayaliboT WeSmaritebis gansazRvreba pirveli enisT-
vis. Cven movixseniebT pirvel enas rogorc `obieqt-enas~, da meores _ ro-
gorc `metaenas~.

unda aRiniSnos, rom terminebs _ `obieqti-ena~ da `metaena~ mxolod re-
latiuri mniSvneloba aqvT. magaliTad, Tu Cven gadavwyvetT WeSmaritebis 
cneba gamoviyenoT ara Cveni Tavdapirveli obieqti-enis winadadebebis, ar-
amed misi metaenis winadadebebis mimarT, es ukanaskneli avtomaturad ga-
daiqceva Cveni msjelobis obieqt-enad; da rom ganvsazRvroT WeSmariteba 
am enisaTvis, Cven unda mivmarToT axal metaenas _ ase vTqvaT, ufro maRali 
donis metaenas. am gziT Cven miviRebT enebis mTel ierarqias.

metaenis leqsikoni mniSvnelovanwilad ganisazRvreba zemoT Camoyalibe-
buli pirobebiT, rac uzrunvelyofs WeSmaritebis gansazRvrebis faqto-
briv adekvaturobas. es definicia, rogorc aRiniSna, unda gulisxmobdes 
(T) formis yvela ekvivalentobas:

(T)	 X  aris WeSmariti maSin da mxolod maSin, roca p.

Tavad es gansazRvreba da misgan gamomdinare yvela ekvivalentoba formu-
lirebul unda iqnes metaenaSi. meore mxriv, ‘p’ simbolo (T)-Si gamoxatavs 
Cveni obieqti-enis nebismier winadadebas. aqedan gamomdinareobs, rom yove-
li winadadeba, romelic gvxvdeba obieqt-enaSi, aseve unda iyos metaenaSi; 
sxvagvarad rom vTqvaT, metaena unda moicavdes obieqt-enas rogorc Ta-
vis nawils. es yvela SemTxvevaSi aucilebelia gansazRvrebis adekvaturo-
bis damtkicebisTvis _ imis miuxedavad, rom Tavad gansazRvreba SesaZloa 
zogjer formulirebul iqnes ufro naklebad srul metaenaze, romelic ar 
akmayofilebs am moTxovnas.

(mocemulma moTxovnam SeiZleba nawilobrivi cvlileba ganicados, radgan 
sakmarisia Sesruldes piroba, rom obieqti-ena iTargmnebodes metaenaze; 
es aucileblad gamoiwvevs (T)-Si ‘p’ simbolos ramdenadme gansxvavebul in-
terpretacias. momdevno msjelobaSi Cven ugulebelvyofT aseTi modifi-
kaciis SesaZleblobas).

garda amisa, ‘X’ simbolo (T)-Si warmoadgens winadadebis saxels, romelsac 
aRniSnavs ‘p’. maSasadame, Cven vxedavT, rom metaena unda iyos sakmarisad 
mdidari, raTa masSi SesaZlebeli iyos saxelis ageba obieqti-enis yvela wi-
nadadebisTvis.
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amasTan, aSkaraa, rom metaena unda Seicavdes logikuri xasiaTis zogad 
terminebs, rogoricaa, magaliTad, gamonaTqvami `maSin da mxolod maSin~.12

sasurvelia, rom metaenaSi ar Sediodes arc erTi ganusazRvreli termini, 
garda iseTebisa, romlebsac eqspliciturad an impliciturad Seicavs ze-
moT mocemuli SeniSvnebi, e.i.: obieqti-enis terminebi; terminebi, romle-
bic exeba obieqti-enis gamonaTqvamebis formas da gamoiyeneba am gamonaTq-
vamebis saxelebis agebaSi da logikis terminebi. kerZod, Cven moviTxovT, 
rom semantikuri terminebi (obieqti-enis Sesaxeb) warmodgenilni iqnen 
metaenaSi mxolod gansazRvrebiT. Tu es moTxovna dakmayofildeba, WeS-
maritebis an sxva nebismieri semantikuri cnebis gansazRvra Seasrulebs 
im funqcias, rasac Cven intuiciurad veliT nebismieri gansazRvrebisgan; 
anu, is axsnis terminis mniSvnelobas da gansazRvravs mas sruliad cxadi 
da aSkara terminebis saSualebiT. da metic, aseT SemTxvevaSi met-naklebad 
dazRveulni viqnebiT imisgan, rom semantikuri cnebebis gamoyeneba raime 
winaaRmdegobamde migviyvans.

Cven ar gvaqvs meti moTxovna obieqti-enisa da metaenis formaluri struq-
turebisadmi; vfqirobT, es moTxovnebi dReisTvis cnobili sxva formali-
zebuli enebisTvis wayenebuli moTxovnebis analogiuria. kerZod, metae-
naSi unda Sesruldes gansazRvris Cveulebrivi formaluri wesebi.

10. pirobebi ZiriTadi problemis dadebiTad 
gadasawyvetad

axla Cven ukve naTeli warmodgena gvaqvs rogorc faqtobrivi adekvaturo-
bis im pirobebze, romelsac unda akmayofilebdes WeSmaritebis gansaz-
Rvreba, ise im enis formalur struqturaze, sadac es gansazRvreba unda 
aigos. aseT viTarebaSi WeSmaritebis gansazRvreba iZens wmindad deduqci-
uri bunebis konkretuli problemis xasiaTs.

miuxedavad amisa, es problema ar aris martivad gadasaWreli da amas arc 
Sevecdebi Tanamedrove logikis mTeli aparatis gamoyenebis gareSe. me aq 
Semovifarglebi am problemis gadawyvetis mxolod zogadi monaxaziT da 
vimsjeleb im sakiTxebze, romlebic ufro zogadi interesis sferos gane-
kuTvnebian. 

sakiTxi SeiZleba gadawydes rogorc dadebiTad, ise _ uaryofiTad. es 
damokidebulia obieqti-enisa da metaenis formalur urTierTmimarTebaze; 
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an, ufro garkveviT rom vTqvaT, imaze, aris Tu ara metaena Tavis logikur 
nawilSi `arsebiTad ufro mdidari~, vidre obieqti-ena. es ar aris advili 
- cnebis `arsebiTi simdidre~, zogadi da zusti definiciis Camoyalibeba. 
Tu Cven SemovifarglebiT enebiT, romlebic efuZneba logikis tipTa Teo-
rias iyos `arsebiTad ufro mdidari~, vidre obieqti-ena, metaenisTvis es 
unda niSnavdes imas, rom is unda moicavdes ufro maRali logikuri tipis 
cvladebs, vidre obieqti-ena.

Tu `arsebiTi simdidris~ piroba ar iqneba dakmayofilebuli, rogorc wesi, 
SeiZleba vaCvenoT, rom SesaZlebeli iqneba metaenis interpretacia obi-
eqt-enaSi; sxvagvarad rom vTqvaT, metaenis nebismier mocemul termins Ses-
aZlebelia ise SevusabamoT obieqti-enis garkveuli, savsebiT gansazRvru-
li termini, rom erTi enis dasaSvebi winadadebebi aRmoCndes korelaciaSi 
meore enis dasaSveb winadadebebTan. am interpretaciis Sedegad hipoTeza, 
rom metaenaSi formulirebulia WeSmaritebis damakmayofilebeli defini-
cia, gulisxmobs am enaSi matyuaras paradoqsis agebis SesaZleblobas da es, 
Tavis mxriv, gvaiZulebs uarvyoT mocemuli hipoTeza.

(is faqti, rom Tavis aralogikur nawilSi metaena, Cveulebriv, ufro far-
Toa, vidre obieqti-ena, gavlenas ar axdens am ukanasknelSi winas inter-
pretaciis SesaZleblobaze. magaliTad, metaenaSi gvxvdeba obieqti-enis 
gamonaTqvamTa saxelebi, Tumca, rogorc wesi, isini ar gvxvdeba Tavad obi-
eqt-enaSi; magram, miuxedavad amisa, SesaZlebelia am saxelebis interpreta-
cia obieqti-enis terminebSi).

amgvarad, vxedavT, rom ̀ arsebiTi simdidris~ piroba aucilebelia imisTvis, 
rom SesaZlebeli iyos metaenaSi WeSmaritebis damakmayofilebeli defini-
cia. Tu gvsurs ganvaviTaroT WeSmaritebis Teoria iseT metaenaSi, romelic 
ar akmayofilebs am pirobas, Cven uari unda vTqvaT WeSmaritebis defini-
ciaze mxolod da mxolod im terminebis daxmarebiT, romlebzec zemoT mi-
vuTiTeT (me-8 nawilSi). maSin Cven unda SevitanoT termini `WeSmariti~, an 
zogi sxva semantikuri termini, metaenis aragansazRvrul terminTa siaSi 
da WeSmaritebis cnebis ZiriTadi maxasiaTeblebi gamovxatoT aqsiomebis 
saSualebiT. aseTi aqsiomaturi procedura ar aris kategoriulad miuRe-
beli da is SeiZleba sasargebloc aRmoCndes sxvadasxva miznisTvis.13 

magram, rogorc Cans, es procedura SeiZleba Tavidan iqnes acilebuli. me-
taenis `arsebiTi simdidris~ piroba, rogorc aRmoCnda, aris ara mxolod 
aucilebeli, aramed aseve sakmarisi _ WeSmaritebis damakmayofilebeli 
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gansazRvrebis agebisaTvis; e.i. Tu metaena akmayofilebs am pirobas, masSi 
SeiZleba ganisazRvros WeSmaritebis cneba. Cven axla vaCvenebT zogadad, 
rogor SeiZleba avagoT es gansazRvreba.

11. gansazRvrebis ageba (monaxazi)14 
WeSmaritebis gansazRvreba SeiZleba miviRoT Zalian martivi gziT sxva se-
mantikuri cnebidan, saxeldobr, dakmayofilebis cnebidan.

dakmayofileba aris kavSiri nebismier obieqtebsa da gansazRvrul gam-
onaTqvamebs Soris, romlebsac hqviaT `winadadebaTa funqciebi~. es iseTi 
gamonaTqvamebia, rogoricaa, magaliTad, ` x aris TeTri~, `x metia y-ze~, da 
sxv. maTi formaluri struqtura winadadebebis struqturis analogiuria. 
Tumca isini SeiZleba Seicavdnen e.w. Tavisufal cvladebs (rogoric aris 
‘x’ da ‘y’gamonaTqvamSi `x metia y-ze~), romlebic ar gvxvdeba winadadebeb-
Si.

formalizebul enebSi winadadebaTa funqciis cnebis gansazRvrisas Cveu-
lebriv mivmarTavT e.w. `rekursiul proceduras~, e.i. pirvelad aRvwerT 
umartivesi struqturis winadadebaTa funqciebs (rac, rogorc wesi, ar 
warmoadgens siZneles) da Semdeg Semogvaqvs operaciebi, romelTa meSveo-
biTac umartivesidan SeiZleba aigos rTuli funqciebi. aseTi operacia 
SeiZleba gamoixatos, magaliTad, ori mocemuli funqciis logikuri dizi-
unqciis an koniunqciis formirebiT, e.i. maTi SeerTebiT `an~ an `da~ sityve-
biT. aseT SemTxvevaSi winadadeba SeiZleba ganisazRvros martivad, rogorc 
winadadebaTa funqcia, romelic ar Seicavs Tavisufal cvladebs.

rac Seexeba dakmayofilebis cnebas, Cven SeiZleba vcadoT ganvsazRvroT 
is Semdegnairad: mocemuli obieqtebi akmayofileben mocemul funqcias, 
Tu ukanaskneli gaxdeba WeSmariti winadadeba, roca masSi Tavisufal cv-
ladebs CavanacvlebT mocemuli obieqtebis saxelebiT. am azriT, magali-
Tad, Tovli akmayofilebs winadadebaTa funqcias `x aris TeTri~, radgan 
winadadeba `Tovli aris TeTri~ aris WeSmariti. magram imis garda, rom ar-
sebobs sxva siZneleebic, es meTodi CvenTvis imitomac aris miuRebeli, rom 
dakmayofilebis cneba gvsurs gamoviyenoT WeSmaritebis gansazRvrisas.

dakmayofilebis gansazRvrisTvis jobs kvlav rekursiuli procedura 
gamoviyenoT. Cven vaCvenebT, Tu romeli obieqtebi akmayofileben wina-
dadebaTa umartives funqciebs; Semdeg vayalibebT pirobebs, sadac moce-
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muli obieqtebi akmayofileben Sedgenil, rTul funqcias _ igulisxmeba, 
rom viciT, romeli obieqtebi akmayofileben ufro martiv funqciebs, 
romelTaganac aigeba rTuli funqciebi. amgvarad, magaliTad, vambobT, rom 
mocemuli ricxvebi akmayofileben logikur diziunqcias `x  metia y-ze an x 
aris y-is toli~, Tu isini akmayofileben am oridan erT funqcias mainc _ `x  
metia y-ze~ an `x aris y-is toli~.

roca dakmayofilebis zogadi gansazRvreba miRebulia, Cven SevniSnavT, 
rom is avtomaturad miesadageba winadadebaTa im funqciebsac, romlebic 
ar Seicaven Tavisufal cvladebs, e.i. winadadebebs. aqedan gamomdinareobs, 
rom winadadebisTvis mxolod ori SemTxvevaa SesaZlebeli: winadadebas 
an yvela obieqti akmayofilebs, an _ arc erTi. amdenad, Cven martivad mi-
viRebT WeSmaritebisa da mcdarobis gansazRvrebas, Tu vityviT, rom wina-
dadeba aris WeSmariti, Tu mas akmayofilebs yvela obieqti da mcdari _ sa-
pirispiro SemTxvevaSi.15

(SeiZleba ucnaurad mogeCvenoT, rom avirCieT winadadebis WeSmaritebis 
gansazRvris arapirdapiri gza, nacvlad imisa, rom gvecada migvemarTa, mag-
aliTad, pirdapiri rekursiuli procedurisTvis. amis mizezi aris is, rom 
rTuli winadadebebi agebulia ufro martiv winadadebaTa funqciebisgan, 
magram ara yovelTvis _ ufro martivi winadadebebisgan; amdenad, ar aris 
cnobili arc erTi zogadi rekursiuli meTodi, romelic gamosadegi iqne-
boda specifikurad winadadebebisTvis).

am zogadi monaxazidan ar aris cxadi, sad da rogor aris CarTuli msjelo-
baSi metaenis ̀ arsebiTi simdidris~ winapiroba; es naTeli iqneboda mxolod 
maSin, gansazRvrebis miRebis gza srulad da formalurad rom aRgvewera.16

12. gansazRvris Sedegebi
WeSmaritebis gansazRvras, romelic zemoT iyo mocemuli, aqvs bevri sain-
tereso Sedegi.

pirvel rigSi, gansazRvreba aris ara mxolod formalurad swori, aramed 
faqtobrivad adekvaturic (me-4 nawilSi warmodgenili azriT); sxvagvarad 
rom vTqvaT, is gulisxmobs (T) formis yvela ekvivalentobas. amasTan daka-
vSirebiT aucileblad unda SevniSnoT, rom pirobebi, romlebic uzrunve-
lyofen gansazRvrebis faqtobriv adekvaturobas, calsaxad adgenen ter-
min `WeSmaritis~ moculobas. amitomac WeSmaritebis yvela gansazRvreba, 
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romelic aris faqtobrivad adekvaturi, aucileblad iqneba realurad 
agebuli gansazRvrebis ekvivalenturi.  WeSmaritebis semantikuri konce-
fcia ar gvaZlevs imis SesaZleblobas, rom arCevani gavakeToT am cnebis sx-
vadasxva araekvivalentur definiciebs Soris.

ufro metic, Cveni gansazRvrebidan SegviZlia gamoviyvanoT zogadi xasi-
aTis sxvadasxva wesebi. kerZod, misi daxmarebiT SegviZlia davamtkicoT wi-
naaRmdegobisa da mesamis gamoricxvis kanonebi, romlebic ase mniSvnelova-
nia WeSmaritebis aristoteleseuli koncefciisaTvis; e.i., SegviZlia 
vaCvenoT, rom ori winaaRmdegobrivi winadadebidan WeSmaritia erTi da mx-
olod erTi. es semantikuri kanonebi ar unda gavaigivoT winaaRmdegobisa 
da mesamis gamoricxvis logikur wesebTan; es ukanaskneli miekuTvneba wi-
nadadebaTa aRricxvas, e.i., logikis yvelaze elementarul nawils da saer-
Tod ar Seicavs termins `WeSmariti~.

kidev ufro mniSvnelovani Sedegebi SeiZleba miviRoT, Tu WeSmaritebis 
Teorias gamoviyenebT farTo klasis maTematikuri disciplinebis for-
malizebuli enebisTvis; am klasidan gamoiricxeba mxolod elementa-
ruli da umartivesi logikuri struqturis disciplinebi. aqedan gamom-
dinareobs, rom am klasis disciplinisTvis WeSmaritebis cneba arasodes 
emTxveva mtkicebadobis cnebas; radgan yvela mtkicebadi winadadeba aris 
WeSmariti, magram arsebobs iseTi WeSmariti winadadebebi, romlebic ar 
arian mtkicebadi.17 amdenad, yvela aseTi disciplina aris arawinaaRmdego-
brivi, magram arasruli; sxvagvarad rom vTqvaT, nebismieri ori winaaRmde-
gobrivi winadadebidan, ukeTes SemTxvevaSi, mxolod erTi maTgani SeiZleba 
damtkicdes da metic, arsebobs wyvili urTierTwinaaRmdegobrivi wina-
dadebebisa, romelTagan arc erTi ar aris mtkicebadi.18

13. Sedegebis gavrceleba sxva semantikur cnebebze
 SedegTa umetesoba, romlebic miviReT WeSmaritebis cnebis ganxilvisas, 
Sesabamisi cvlilebebiT SeiZleba gavrceldes sxva semantikur cnebebzec, 
magaliTad, dakmayofilebis cnebaze (romelsac SevexeT Cvens wina msjelo-
baSi), agreTve, aRniSvnasa da gansazRvrebaze.

yoveli es cneba SeiZleba gaanalizdes WeSmaritebis analizis analogiu-
rad. amgvarad, SeiZleba dadgindes am cnebebis adekvaturi gamoyenebis kri-
teriumebi; SeiZleba vaCvenoT, rom TiToeuls am cnebaTagan, roca am kri-
teriumebis Tanaxmad gamoiyeneba semantikurad Caketil enaSi, aucileblad 
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mivyavarT winaaRmdegobamde;19 am SemTxvevaSic aucilebeli xdeba obieq-
ti-enisa da metaenis erTmaneTisgan gansxvaveba; aRmoCndeba, rom metaenis 
`arsebiTi simdidre~ orive SemTxvevaSi aucilebeli da sakmarisi pirobaa 
aRniSnuli cnebis damakmayofilebeli gansazRvrisTvis. amdenad, calkeu-
li semantikuri cnebis analiziT miRebuli Sedegebi SeiZleba gamoviyenoT 
Teoriuli semantikis safuZvlebis zogadi problemis gadasaWrelad.

Teoriuli semantikis farglebSi SegviZlia ganvsazRvroT da SeviswavloT 
zogierTi sxva cnebac, romlis intuiciuri Sinaarsi ufro CaxlarTulia, 
xolo semantikuri safuZveli _ naklebad cxadi; vgulisxmobT iseT mniS-
vnelovan cnebebs, rogoricaa Sedegi, sinonimuroba da mniSvneloba.20

Cven aq ganvixileT individualur obieqt-enasTan dakavSirebuli semanti-
kuri cnebebis Teoria (Tumca Cvens msjelobaSi am enis arc erT specifikur 
Tvisebas ar SevxebivarT). Cven aseve SegveZlo gangvexila zogadi semantikis 
ganviTarebis problemac, romelic exeba obieqti-enebis amomwurav klass. 
Cven mier gakeTebuli wina SeniSvnebis mniSvnelovani nawili SeiZleba gan-
zogaddes am mimarTulebiT; magram amasTan dakavSirebiT wamoiWreba axali 
siZneleebi, romelsac aq ar ganvixilavT. mxolod SevniSnavT, rom aqsioma-
turi meTodi (romelic me-10 paragrafSi vaxseneT) yvelaze ufro Sesaf-
erisi SeiZleba aRmoCndes am problemis gadasaWrelad.21

II. polemikuri SeniSvnebi

14. aris Tu ara WeSmaritebis semantikuri cneba 
`swori~? 

naSromis polemikur nawils ramdenime zogadi SeniSvniT daviwyeb.

imedia, Cems msjelobas ise ar gaigeben, TiTqos imis Tqma mindodes, rom WeS-
maritebis mocemuli semantikuri cneba aris `swori~ an `erTaderTi Sesa-
Zlebeli~. sulac ar vapireb CaverTo dausrulebel da gaafTrebul kamaTSi 
imis Sesaxeb, Tu `ra aris WeSmaritebis swori cneba~?22 unda vaRiaro, saer-
Tod ar mesmis, razea aq kamaTi; Tavad problema imdenad bundovania, rom 
ubralod SeuZlebelia misi calsaxad gadawyveta. CemTvis bolomde isic ar 
aris garkveuli, ra mniSvnelobiT xmaroben frazas `swori cneba~. umravles 
SemTxvevaSi iqmneba STabeWdileba, rom es fraza gamoiyeneba TiTqmis mis-
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tikuri azriT, romelic dafuZnebulia rwmenaze, rom yovel sityvas aqvs 
mxolod erTi `namdvili~ mniSvneloba (platonis an aristoteles ideis ms-
gavsi) da rom sinamdvileSi yvela `konkurenti~ cneba am erTi mniSvnelobis 
`daWeras~ cdilobs; da radganac isini erTmaneTs gamoricxaven, mxolod 
erTi cda SeiZleba iyos warmatebuli; amdenad, mxolod erTi cneba aris 
`swori~.

am tipis disputebi araviTar SemTxvevaSi ar Semoifargleba marto WeS-
maritebis cnebiT. maT aqvT adgili yvela sferoSi, sadac _ zusti, mecni-
eruli terminologiis nacvlad gamoiyeneba Cveulebrivi ena Tavisi bundo-
vanebiTa da orazrovnebiT; maT aranairi azri ara aqvT da verc raime Sedegs 
gamoiReben. 

vfiqrob, rom msgavsi problemebisadmi erTaderTi racionaluri midgoma 
aseTi unda iyos: Cven unda SevurigdeT faqts, rom saqme gvaqvs ara erT, ar-
amed ramdenime gansxvavebul cnebasTan, romlebic gamoxatulia erTi sity-
viT; es cnebebi, ramdenadac SesaZlebelia, cxadi unda gavxadoT (gansazRvr-
is saSualebiT, aqsiomaturi proceduriT an raime sxva gziT); gaugebrobis 
Tavidan asacileblad unda SevTanxmdeT, rom gansxvavebuli cnebebisTvis 
gansxvavebul terminebs gamoviyenebT; da Semdeg unda SevudgeT Sesabamisi 
cnebebis mSvid da sistematur Seswavlas, raTa gamovavlinoT maTi ZiriTa-
di Tvisebebi da urTierTmimarTeba.

rac Seexeba sakuTriv WeSmaritebis cnebas, udavo faqtia, rom filoso-
fiur msjelobebSi _ da SesaZloa aseve yoveldRiur saubrebSic _ vxvdebiT 
am cnebis zogierT iseT Canasaxovan formebs, romlebic arsebiTad gansx-
vavdeba Sesabamisi klasikuri cnebisgan (romelsac ekuTvnis mocemuli 
semantikuri cnebac, oRond is ramdenadme modernizebulia). samecniero 
literaturaSi ganixileboda am saxis sxvadasxva koncefciebi, magaliTad, 
pragmatuli koncefcia, koherentulobis Teoria da a.S.

vfiqrob, dRemde arc erT mkvlevars aseTi cneba ar Camouyalibebia gas-
agebi da araorazrovani formiT. magram es SeiZleba gamoswordes; SeiZleba 
is droc movides, roca gveqneba ramdenime urTierTSeuTavsebadi, magram 
erTnairad cxadi da zusti  WeSmaritebis cneba. maSin aucilebeli gaxdeba 
uari vTqvaT sityva `WeSmaritis~ orazrovan xmarebaze da amis nacvlad gan-
sxvavebuli cnebebis aRsaniSnad ramdenime termini SemovitanoT. piradad me 
ar mewyineba, Tu ̀ WeSmaritebis TeorietkosTa~ momavali msoflio kongresi 
xmebis umravlesobiT gadawyvets sityva `WeSmariti~ romelime araklasi-
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kuri cnebisTvis gamoiyenon da aq ganxiluli cnebisTvis SemogvTavazos 
sxva sityva, vTqvaT, “frue”*. magram Zneli warmosadgenia, rom dRes vinmem 
SemogvTavazos damajerebeli argumentebi im mosazrebis sasargeblod,  
rom semantikuri koncefcia aris `mcdari~ da sruliad unda iqnes uaryo-
fili.

15. WeSmaritebis warmodgenili gansazRvrebis 
formaluri gamarTuloba

Cemi gamokvlevebis mimarT gamoTqmuli konkretuli SeniSvnebi SeiZleba 
daiyos ramdenime jgufad. yovel maTgans cal-calke ganvixilavT.

vfiqrob, praqtikulad yvela es SeniSvna exeba ara uSualod Cem mier Semo-
Tavazebul gansazRvrebas, aramed WeSmaritebis semantikur cnebas sazoga-
dod. is SeniSvnebic ki, romlebic Cemi gansazRvrebis mimarT gamoiTqva, Sei-
Zleba gamoTqmuliyo am cnebis nebismier sxva gansazRvrebis mimarTac.

es gansakuTrebiT im SeniSvnebs exeba, romlebic gansazRvrebis formalur 
siswores ukavSirdeba. me momismenia am tipis ramdenime SeniSvna, magram Za-
lian veWvob, rom romelime maTgani seriozul ganxilvas imsaxurebdes.

neba momeciT zogadad mogaxsenoT am SeniSvnebis arsi.23 gansazRvrebis for-
mulirebisas Cven aucileblad viyenebT winadadebaTa kavSirebs, e.i., gam-
onaTqvamebs, rogoricaa `Tu..., maSin~, `an~, da a.S. maT vxvdebiT msazRvrel 
gamonaTqvamebSi da erT-erTi maTgani, kerZod, fraza `maSin da mxolod ma-
Sin~ Cveulebriv gamoiyeneba gansasazRvravi gamonaTqvamis dasakavSireblad 
msazRvrelTan. Tumca kargad aris cnobili, rom winadadebaTa kavSirebis 
mniSvneloba logikaSi axsnilia sityvebis ̀ WeSmariti~ da `mcdari~ daxmare-
biT; magaliTad, vityviT, rom ekvivalentoba, e.i., winadadeba formisa `p ma-
Sin da mxolod maSin Tu q~, aris WeSmariti Tu misi orive wevri, e.i., ‘p’-Ti 
da ‘q’-Ti warmodgenili winadadebebi, aris WeSmariti an orive aris mcdari. 
amdenad, WeSmaritebis gansazRvreba Seicavs mankier wres. 

Tu es swori SeniSvnaa, maSin saerTod SeuZlebeli iqneba WeSmaritebis 
formalurad gamarTuli gansazRvreba; radgan winadadebaTa kavSirebis  an 
sxva, maT safuZvelze gansazRvruli logikuri terminebis gamoyenebis ga-
reSe ver SevZlebT verc erTi rTuli winadadebis  formulirebas. sabedni-
erod, saqme arc ase cudadaa.

* Sdr. “true” – “frue”.
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eWvgareSea, logikaSi mkacrad deduqciur gamoyvanas xSirad win uZRvis 
gansazRvruli mtkicebebi, romlebic ayalibeben pirobebs, Tu ra SemTxveva-
Si unda CaiTvalon winadadebebi `Tu p, maSin q~ da sxv. WeSmaritad an mcda-
rad. (aseTi ganmartebebi xSirad mocemulia sqemebis saxiT, e.w. WeSmaritebis 
cxrilebis meSveobiT). magram es mtkicebebi ar Sedis logikis sistemaSi da 
ar unda miviCnioT mocemuli terminebis gansazRvrebebad. maTi formuli-
reba ar xdeba sistemis enaSi, isini gamomdinareoben metaenaSi mocemuli 
WeSmaritebis gansazRvrebidan. ufro metic, es mtkicebebi aranair gavle-
nas ar axdenen deduqciur gamoyvanaze logikaSi, radgan aseTi gamoyvanisas 
Cven ar ganvixilavT sakiTxs, aris Tu ara WeSmariti mocemuli winadadeba, 
Cven mxolod is gvainteresebs, damtkicebadia igi Tu ara.24

meore mxriv, roca aRmovCndebiT logikis (an sxva nebismieri disciplinis, 
romelic efuZneba logikas, mag., semantikis) deduqciur sistemaSi, Cven 
semantikur kavSirebs an ganusazRvrel terminebad ganvixilavT, an gan-
vsazRvravT maT sxva winadadebaTa kavSirebis meSveobiT, magram arasodes 
_ iseTi semantikuri terminebis saSualebiT, rogoric aris `WeSmariti~ an 
`mcdari~. magaliTad, Tu SevTanxmdebiT, rom gamonaTqvamebi `ara~ da `Tu..., 
maSin~ (da SesaZloa aseve `maSin da mxolod maSin~) ganvixiloT rogorc ga-
nusazRvreli terminebi, SegviZlia ganvsazRvroT termini ̀ an~, Tu vityviT, 
rom `p an q~ formis winadadeba aris `Tu ara p, maSin q~ formis Sesabamisi 
winadadebis ekvivalenturi. am gansazRvrebam SeiZleba aseTi formac mi-
iRos:

	 (p an q) maSin da mxolod maSin (Tu ara p, maSin q).

aSkaraa, rom es gansazRvreba ar Seicavs arc erT semantikur termins.

magram mankieri wre gansazRvrebaSi Cndeba mxolod maSin, rodesac ganmsaz-
Rvreli fraza an TviT im termins Seicavs, romelic unda gansazRvros, an 
sxva terminebs, romlebic misi saSualebiT ganisazRvreba. amgvarad, Cven 
naTlad vxedavT, rom winadadebaTa kavSirebis gamoyeneba semantikuri ter-
minis `WeSmariti~ gansazRvrisas ar warmoqmnis mankier wres.

minda SevCerde sxva SeniSvnazec, romelic, rogorc Cans, Tu uSualod ar 
exeba WeSmaritebis mocemuli gansazRvrebis formalur siswores, maSin im 
msjelobis formalur siswores mainc ayenebs eWvqveS, romelsac am gansaz-
Rvrebamde mivyavarT.25
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am SeniSvnis avtori SecdomiT miiCnevs (T) sqemas (me-4 nawilidan) WeS-
maritebis gansazRvrebad. am gansazRvrebas is imitom iwunebs, rom is 
`dauSveblad moklea, e.i. arasrulia~ da `gaugebaria, ra igulisxmeba 
‘ekvivalentobaSi’ _ logikur-formaluri Tu aralogikuri da struqtu-
rulad araaRweradi mimarTeba~. imisaTvis, rom CamoaSoros es `defeqti~, 
is gvTavazobs (T)-s Sevsebas am oridan erT-erTi saSualebiT: 

(T’)	  X aris WeSmariti maSin da mxolod maSin, Tu p aris.

an

(T’’)	 X aris WeSmariti maSin da mxolod maSin, Tu adgili aqvs p-s  (e.i. Tu 
adgili aqvs imas, rac gamoTqmulia p-Si).

Semdeg igi ganixilavs am or axal `gansazRvrebas~, romelic TiTqosda Ta-
visufalia Zveli, formaluri `defeqtisgan~, magram, rogorc davinaxavT, 
aradamakmayofilebelia, araformaluri mizezebis gamo.

es SeniSvna, rogorc Cans, momdinareobs im gaugebrobidan, romelic wina-
dadebaTa kavSirebis bunebas exeba (da amitom met-naklebad ukavSirdeba 
zemoganxilul sakiTxs). SeniSvnis avtori albaT ver acnobierebs im faqts, 
rom fraza `maSin da mxolod maSin~ (frazebis _ `arian ekvivalenturni~ an 
`aris ekvivalenturi~ _ sapirispirod) saerTod ar gamoxatavs kavSirs wi-
nadadebebs Soris, radgan is erTmaneTTan ar akavSirebs winadadebebis sax-
elebs.

sazogadod, mTel msjelobas safuZvlad udevs winadadebebisa da maTi sax-
elebis aSkara aRreva. sakmarisia aRiniSnos, rom _ (T)-sgan gansxvavebiT _ 
sqemebi (T’) da (T’’) ar gvaZleven raime mniSvnelobis mqone gamonaTqvams, Tu 
maTSi ‘p’-s CavanacvlebT raime winadadebiT; frazebisTvis `p aris WeSmari-
ti~ da `adgili aqvs p-s~ (e.i. `adgili aqvs imas, rac gamoTqmulia p-Si~) ga-
daiqceva uazrobad, Tu ‘p’-s CavanacvlebT winadadebiT da ara winadadebis 
saxeliT (ix. nawili 4).26

SeniSvnis avtoris azriT, (T) sqema ̀ dauSveblad moklea~, me ki (T’) da (T’’) sqe-
mebi `dauSveblad grZlad~ meCveneba. me imasac  vfiqrob, rom SemiZlia es mka-
crad davamtkico Semdegi gansazRvrebis safuZvelze: gamonaTqvamze ityvi-
an, rom aris `miuReblad grZeli~, Tu (i) is aris uazro da (ii) is miRebulia 
mniSvnelobis mqone gamonaTqvamidan masSi zedmeti sityvebis CamatebiT.
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16. semantikuri terminebis siWarbe _ maTi SesaZlo 
gamoricxva

SeniSvna, romlis ganxilvasac axla vapireb, aRar Seexeba gansazRvrebis 
formalur siswores, magram mainc ukavSirdeba WeSmaritebis semantikuri 
koncefciis garkveul formalur mxares.

Cven vnaxeT, rom es koncefcia arsebiTad im garemoebas emyareba, rom wina-
dadeba `X aris WeSmariti~ miiCneva ‘X’-iT aRniSnuli winadadebis ekvival-
enturad (sadac ‘X’ aRniSnavs obieqti-enis winadadebis saxels). maSasadame, 
termini `WeSmariti~, rodesac gvxvdeba `X aris WeSmariti~ formis martiv 
winadadebaSi, SeiZleba saerTod amoviRoT am frazidan, xolo Tavad wi-
nadadeba, romelic ekuTvnis metaenas, SeiZleba Canacvlebul iqnes obi-
eqti-enis ekvivalenturi winadadebiT; igive exeba rTul winadadebebsac 
im SemTxvevaSi, Tu termini `WeSmariti~ maTSi gvxvdeba mxolod da mxolod 
rogorc `X aris WeSmariti~ formis gamonaTqvamis nawili.

aqedan gamomdinare, zogierTi mkvlevari amtkicebs, rom termini `WeSma-
riti~ rogorc semantikuri erTeuli yovelTvis SeiZleba amoRebul iqnes 
gamonaTqvamidan da amitomac WeSmaritebis semantikuri cneba sruliad un-
ayofo da usargebloa. radgan msgavsi mosazrebebi sxva semantikur cnebeb-
sac miesadageba, askvnian, rom zogadad semantika wminda verbaluri TamaSia 
da, saukeTeso SemTxvevaSi, mxolod uwyinari hobi.

magram saqme arc ase martivadaa.27 im tipis eliminacia, romelic aq ganvixi-
leT, yovelTvis ver ganxorcieldeba. is ar SeiZleba Sesruldes univer-
saluri gamonaTqvamebis SemTxvevaSi, romlebic gamoxataven faqts, rom 
garkveuli tipis yvela winadadeba aris WeSmariti, an rom  yvela WeSmarit 
winadadebas aqvs garkveuli Tviseba. magaliTad, WeSmaritebis TeoriaSi 
SeiZleba davamtkicoT Semdegi gamonaTqvami:

	 WeSmariti winadadebebis yvela Sedegi aris WeSmariti.

magram am SemTxvevaSi ase advilad veRar SevZlebT sityva `WeSmaritis~ 
amoRebas.

metic, `X  aris WeSmariti~ formis garkveuli winadadebebis SemTxvevebSic 
ki aseTi martivi eliminacia yovelTvis ver ganxorcieldeba. faqtiurad, 
eliminacia SesaZlebelia mxolod im SemTxvevaSi, roca winadadebis saxeli, 
romelic miCneulia WeSmaritad, iseTi formiT gvxvdeba, rom iZleva Tavad 



logika

85

am winadadebis rekonstruqciis saSulebas. magaliTad, Cveni amJamindeli 
istoriuli codna ar gvaZlevs saSualebas gamovricxoT sityva `WeSmari-
ti~ Semdegi winadadebidan:

	 platonis mier dawerili pirveli winadadeba aris WeSmariti.

rasakvirvelia, radgan gvaqvs WeSmaritebis gansazRvreba da radgan nebi-
smieri gansazRvreba saSualebas gvaZlevs CavanacvloT sazRvruli misi 
ganmsazRvreli fraziT, Teoriulad yovelTvis SesaZlebelia `WeS-
maritebis~ rogorc semantikuri terminis gamoricxva. magram es ar iqneba 
zemoT ganxiluli martivi eliminacia da is ar gulisxmobs metaenis wina-
dadebis obieqti-enis winadadebiT Canacvlebas.

magram vinme Tu mainc ityvis, rom WeSmaritebis cneba aris steriluri, 
radgan sityva `WeSmaritis~ gansazRvrebis safuZvelze Teoriulad Ses-
aZlebelia misi eliminacia, aseT SemTxvevaSi man isic unda aRiaros, rom 
yvela gansazRvruli cneba aris steriluri. magram aseTi daskvna imdenad 
absurdulia da istoriulad imdenad usafuZvlo, rom arc ki Rirs misi ko-
mentireba. me imaT azrs ufro viziareb, vinc amtkicebs, rom mecnierebaSi 
udides aRmasvlas, rogorc wesi, Tan sdevs axali cnebebis Semotana gansaz-
Rvrebebis saSualebiT.

17. WeSmaritebis semantikuri cnebis Sesabamisoba mis 
filosofiur da Cveulebriv gagebasTan

ismis kiTxva, SeiZleba Tu ara WeSmaritebis semantikuri koncefcia marT-
lac miviCnioT am cnebis Zveli, klasikuri koncefciis zust formad.

naSromis dasawyisSi (nawili 3) moviyvaneT am klasikuri cnebis sxvadasxva 
formulirebebi. kvlavac aRvniSnav, rom Cemi azriT, arc erTi maTgani ar 
aris sakmarisad zusti da naTeli. amdenad, sakiTxis gadaWris erTaderTi 
sarwmuno gza is iqneboda, Tu am gamonaTqvamTa avtorebs Cven axal formu-
lirebas warvudgendi da vkiTxavdi, Seesabameba Tu ara is maT varauds. sam-
wuxarod, am meTods ver gamoviyeneb, radgan isini karga xania gardaicval-
nen.

piradad me eWvi ar mepareba, rom Cveni formulireba Seesabameba aristo-
teles formulis intuiciur Sinaarss. igive ar SemiZlia vTqva klasikuri 
koncefciis gviandel formulirebebis mimarTac, radgan isini marTlac 
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Zalian bundovanni arian.28

amis garda, garkveuli eWvi gamoiTqva imis Taobaze, asaxavs Tu ara moce-
muli semantikuri koncefcia WeSmaritebis Cveul gagebas. me kargad mesmis 
(rogorc zemoTac aRvniSne), rom sityva `WeSmaritis~ zogadi mniSvneloba _ 
rogorc salaparako enis nebismieri sxva sityvisa _ ramdenadme bundovania 
da misi xmareba ar aris yovelTvis erTmniSvnelovani. problematuria am si-
tyvis fiqsirebuli da zusti mniSvnelobis dadgena da am sakiTxis gadawyve-
tisas aucileblad mogviwevs met-naklebad davcildeT yoveldRiur praq-
tikaSi miRebul mis mniSvnelobas.

yovelive amis miuxedavad, me mainc mjera, rom mocemuli semantikuri kon-
cefcia mniSvnelovanwilad Seesabameba am sityvis zogad mniSvnelobas _ 
Tumca mzad var vaRiaro, rom SeiZleba vcdebode kidec. ufro metic, mjera, 
rom es sakiTxi SeiZleba gadawydes mecnierulad, Tumca, ra Tqma unda, ara 
deduqciuri proceduris saSualebiT, aramed statistikuri gamokiTxvis 
meTodiT. faqtiurad aseTi kvleva axlac grZeldeba da zogierTi Sedegi 
aisaxa sxvadasxva moxsenebaSi, nawili ki gamoqveynda.29

minda xazgasmiT aRvniSno, rom aseTi gamokvlevebi gansakuTrebuli si-
frTxiliT unda tardebodes. magaliTad, Tu Cven vkiTxavT saSualo skolis 
moswavles an Tundac zrdasrul ganaTlebul adamians, romelsac ara aqvs 
specialuri filosofiuri momzadeba, miiCnevs Tu ara is winadadebas WeS-
maritad, Tu is Seesabameba sinamdviles an Tu gamoxatavs arsebul viTare-
bas, man SeiZleba ubralod ver gaigos es SekiTxva; Sesabamisad, ra pasuxic ar 
unda gagvces, CvenTvis amas aranairi Rirebuleba ar eqneba. magram misi pasuxi 
SekiTxvaze, eTanxmeba Tu ara, rom winadadeba ̀ Tovs~ SeiZleba iyos WeSmariti 
im SemTxvevaSic ki, roca ar Tovs, an SeiZleba iyos mcdari maSin, roca Tovs, 
bunebrivia, Zalze faseuli iqneba Cveni problemis gadaWrisTvis.

amitomac sulac ar gamkvirvebia, roca Sevityve (am problemebisadmi miZ-
Rvnil diskusiaSi), rom gamokiTxulTagan mxolod 15% daeTanxma imas, rom 
`WeSmariti~ maTTvis niSnavs ̀ sinamdvilesTan Sesabamisobas~, xolo 90%-ma ga-
nacxada, rom winadadeba `Tovs~ aris WeSmariti maSin da mxolod maSin, rode-
sac Tovs. maSasadame, am xalxis umravlesobam TiTqos uaryo WeSmaritebis 
klasikuri cnebis `filosofiuri~ formulireba maSin, rodesac miiRo igive 
cneba, roca is formulirebuli iyo Cveulebrivi sityvebiT (aq ar vTvliT 
saWirod imis ganxilvas, Tu am SemTxvevaSi ramdenad gamarTlebulia frazis 
`igive cneba~ gamoyeneba).
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18. mocemuli gansazRvrebis mimarTeba `WeSmaritebis 
filosofiur problemasa~ da sxvadasxva 
epistemologiur tendenciebTan

gagonili maqvs SeniSvna, rom  WeSmaritebis formalur gansazRvrebas 
araferi saerTo ara aqvs `WeSmaritebis filosofiur problemasTan~.30 ma-
gram CemTvis aravis arasdros ar ganumartavs, saerTod raSi mdgomareobs 
es problema. rogorc miTxres, Cemi definicia, imis miuxedavad, rom is iZl-
eva aucilebel da sakmaris pirobebs imisTvis, rom winadadeba WeSmaritad 
CaiTvalos, faqtiurad ver wvdeba am cnebis `arss~. ramdenadac me ver Sev-
Zeli gamego, Tu ra aris cnebis `arsi~, aRarc SevCerdebi am sakiTxze.

ara mgonia, saerTod arsebobdes `WeSmaritebis filosofiuri problema~. 
darwmunebuli var, rom WeSmaritebis cnebasTan dakavSirebiT arsebobs sx-
vadasxva saintereso (magram ara aucileblad filosofiuri) problema, ma-
gram vTvli, rom maTi zusti formulireba da gadawyveta SesaZlebelia am 
cnebis mxolod mkafio koncefciis safuZvelze.

maSin, roca WeSmaritebis mocemul gansazRvrebas, erTi mxriv, imitom iwun-
eben, rom is arasakmarisad filosofiuria; meore mxriv, araerTi SeniSvna 
gamoiTqva imasTan dakavSirebiT, rom mocemuli gansazRvreba seriozul 
filosofiur (da yovelTvis arasasurvel) qveteqsts gulisxmobs. axla 
ganvixilav am tipis erT konkretul SeniSvnas; amgvari SeniSvnebis meore 
jgufze Semdeg paragrafSi SevCerdebiT.

gamoiTqva mosazreba, _ im faqtis gamo, rom winadadeba `Tovli aris TeTri~ 
miCneulia semantikurad WeSmaritad, Tu Tovli marTlac TeTria (kursivi 
kritikoss ekuTvnis) _ logika yvelaze arakritikuli realizmis tyveobaSi 
aRmoCnda.31

SesaZlebloba rom mqonoda am SeniSvnaze mis avtorTan memsjela, or 
sakiTxze gavamaxvilebdi yuradRebas. jer erTi, vTxovdi mas, rom amoeRo 
sityva `marTlac~, romelic ar gvxvdeba Tavdapirvel formulirebaSi da 
romelmac SeiZleba SecdomaSi Segviyvanos imisda miuxedavad, rom Sesa-
Zloa arc ki axdendes raime gavlenas frazis Sinaarsze. radgan es sityva 
iseT STabeWdilebas tovebs, TiTqos WeSmaritebis semantikuri koncefcia 
im pirobebis Camoyalibebas gulisxmobdes, romelic raimes gancxadebis 
(kerZod, romelime empiriuli gancxadebis) saSualebas mogvcemda. magram 
Tu sakiTxs metad CavuRrmavdebiT, naTeli gaxdeba, rom es mxolod iluzi-
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aa; da vfiqrob, SeniSvnis avtori Tavis mierve Seqmnili iluziis msxverpli 
xdeba.

faqtiurad, WeSmaritebis semantikuri gansazRvreba ar gulisxmobs arafers 
im pirobebis Sesaxeb, romelic (1)-is msgavsi winadadebis warmoTqmis saSu-
alebas iZleva:

(1)	 Tovli aris TeTri

es koncefcia mxolod imas gulisxmobs, rom roca viRebT an uarvyofT am 
winadadebas, imisTvisac mzad unda viyoT, rom miviRoT an uarvyoT Sesabam-
isi winadadeba (2):

(2)	 winadadeba `Tovli aris TeTri~ aris WeSmariti.

maSasadame, SegviZlia miviRoT WeSmaritebis es semantikuri koncefcia ise, 
rom uari ar vTqvaT raime epistologiur poziciaze (Tuki gvaqvs aseTi). 
Cven SeiZleba davrCeT iseTive gulubryvilo realistebad, kritikul re-
alistebad an idealistebad, empirikosebad an metafizikosebad, rogoric 
manamde viyaviT. semantikuri cneba aris sruliad neitraluri yvela am 
poziciis mimarT.

meorec, Sevecdebi miviRo raime informacia WeSmaritebis iseT koncef-
ciaze, romelic (SeniSvnis avtoris azriT) ar moaqcevda logikas yvelaze 
ufro gulubryvilo realizmis tyveobaSi. me davaskvnidi, rom aseTi kon-
cefcia SeuTavsebadi unda iyos semantikurTan. maSasadame, unda arsebob-
des winadadebebi, romlebic aris WeSmariti am koncefciebidan erT-erTis 
farglebSi da ar aris WeSmariti meoreSi. davuSvaT, rom winadadeba (1) aris 
am tipis. am winadadebis WeSmariteba semantikur koncefciaSi ganisazRvre-
ba (T) formis ekvivalentobiT:

winadadeba `Tovli aris TeTri~ aris WeSmariti maSin da mxolod maSin, 
rodesac Tovli aris TeTri.

amdenad, axal koncefciaSi ar unda davuSvaT es ekvivalentoba da, Sesabam-
isad, unda miviRoT misi uaryofa:

winadadeba ̀ Tovli aris TeTri~ aris WeSmariti maSin da mxolod maSin, rode-
sac Tovli ar aris TeTri (an: rodesac Tovli marTlac ar aris TeTri).
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es ramdenadme paradoqsulad JRers. am axali koncefciis aseT Sedegs ab-
surdad ar miviCnev; magram cota vSiSob, rom vinmem odesme SeiZleba ga-
nacxados, rom es koncefcia logikas `igavTmiuwvdomeli irealizmis~ 
tyveobaSi aqcevs. yovel SemTxvevaSi, is mainc unda gavacnobieroT, rom 
WeSmaritebis nebismieri cneba, romelic SeuTavsebelia semantikurTan, am 
tipis daskvnebs gulisxmobs.

am sakiTxs amdeni dro imitom ki ar davuTme, rom mocemul SeniSvnas miviC-
nev Zalian mniSvnelovnad, ubralod vTvli, rom am msjelobisas gamoTqmu-
li zogierTi Tvalsazrisi gaTvaliswinebul unda iqnes maT mier, vinc, 
sxvadasxva epistemologiuri mosazrebebis gamo, mzad aris uaryos WeS-
maritebis semantikuri koncefcia.

19. semantikaSi metafizikuri elementebis savaraudo 
arseboba

WeSmaritebis semantikuri koncefcia ramdenjerme gaakritikes imis gamo, 
rom is garkveul metafizikur elementebs Seicavda. amgvari SeniSvnebi 
gamoiTqmis ara mxolod WeSmaritebis Teoriis, aramed Teoriuli semanti-
kis mTeli sferos mimarT.32

me ar vapireb im zogad problemaze msjelobas, aris Tu ara mecnierebaSi 
metafizikuri elementis Semotana saerTod arasasurveli. am SemTxvevaSi 
me mxolod is mainteresebs, saerTod aris Tu ara da Tu aris, ra azriTaa 
CarTuli metafizika Cveni msjelobis saganSi.

gaaCnia, rogor gvesmis `metafizika~. samwuxarod, es cneba ukiduresad bun-
dovani da orazrovania. zogjer, rodesac am sakiTxze ismen msjelobas, is-
eTi STabeWdileba grCeba, rom terminma ̀ metafizikuri~ dakarga obieqturi 
mniSvneloba da filosofosTa Soris ubralo braldebis forma miiRo.

zogierTisTvis metafizika aris zogadi Teoria obieqtTa Sesaxeb (onto-
logia) _ disciplina, romelic unda ganviTardes wminda empiriuli gziT 
da romelic gansxvavdeba sxva empiriuli mecnierebebisgan mxolod ganzo-
gadebis doniT. ar vici, saerTod arsebobs Tu ara aseTi disciplina (zogi-
erTi cinikosi amtkicebs, rom filosofiaSi miRebulia jer ar  dabadebuli 
bavSvis monaTvla); magram vfiqrob, rom nebismier SemTxvevaSi, amgvarad 
gagebuli metafizikis winaaRmdegi aravin ar unda iyos da mas Znelad Tu 
SeiZleba hqondes rame kavSiri semantikasTan.
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da mainc, yvelaze xSirad termin `metafizikurs~ iyeneben rogorc `empiri-
ulis~ (ama Tu im azriT) sapirispiro cnebas; yovel SemTxvevaSi, am mniSvn-
elobiT mas isini xmaroben, visac imis gafiqrebac ki zaravT, rom mecniere-
baSi SeeZlo SeeRwia raime metafizikur elements. metafizikis es zogadi 
cneba ramdenime ufro specifikur formas moicavs.

amgvarad, roca romelime mecnierebis kvlevis meTodi arc deduqciuria da 
arc empiriuli, zogierTi amas am mecnierebis metafizikurobis simptomad 
miiCnevs. magram am simptomis aranairi kvali ar SeiniSneba semantikis ganvi-
TarebaSi (Tu zogierT metafizikur elements ar Seicavs obieqti-ena, rom-
lis mimarTac gamoiyeneba semantikuri cnebebi). kerZod, formalizebuli 
enebis semantika agebulia wminda deduqciuri gziT.

sxvebi aRniSnaven, rom mecnierebis metafizikuri xasiaTi damokidebulia 
umTavresad mis leqsikonze da gansakuTrebiT mis amosaval terminebze. 
amgvarad, vityviT, rom termini aris metafizikuri, Tu is arc logikuria, 
arc maTematikuri da Tu is ar ukavSirdeba iseT empiriul proceduras, 
romelic saSualebas mogvcemda gadagvewyvita, aRniSnavs Tu ara es termini 
romelime sagans. gamomdinare metafizikis aseTi koncefciidan, sakmarisia 
gavixsenoT, rom metaena Seicavs mxolod sami saxis ganusazRvrel termins: 
(i) logikidan aRebul terminebs, (ii) Sesabamisi obieqti-enis terminebs da 
(iii) obieqti-enis gamonaTqvamTa saxelebs. amgvarad, cxadia, rom metaenaSi 
ar gvxvdeba araviTari metafizikuri ganusazRvreli termini (Tu aseTi 
terminebi ar gvxvdeba TviT obieqt-enaSi).

magram arian iseTebic, romlebic Tvlian, rom maSinac ki, Tu arc erTi 
metafizikuri termini ar aRmoCndeba enis amosaval terminebs Soris, Sei-
Zleba maTi Semotana gansazRvrebebis saSualebiT; saxeldobr, im gansaz-
Rvrebebis saSualebiT, romlebSic araa mocemuli is zogadi kriteri-
umebi, romelTa safuZvelzec SevZlebT gadavwyvitoT, Sedis Tu ara esa 
Tu is obieqti am gansazRvrul cnebaSi. rogorc amtkiceben, swored aseTi 
tipisaa termini `WeSmariti~, radganac WeSmaritebis arc erTi universal-
uri kriteriumi ar momdinareobs uSualod am terminis gansazRvrebidan 
da radganac zogadad iTvleba (da garkveuli azriT SeiZleba damtkicdes 
kidec), rom verasdros ver moxerxdeba aseTi kriteriumis povna. rogorc 
Cans, WeSmaritebis cnebasTan mimarTebiT, es marTlac asea. magram isic 
unda aRiniSnos, rom WeSmaritebis cneba am mxriv ar gansxvavdeba logikis, 
maTematikis da sxvadasxva empiriuli mecnierebis Teoriuli nawilis,  mag., 
Teoriuli fizikis mravali cnebisagan.
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sazogadod, unda iTqvas, rom Tu termini `metafizikuri~ gamoiyeneba iseTi 
farTo gagebiT, rom moicavs logikis, maTematikis, an empiriul mecniere-
baTa gansazRvrul cnebebs (an meTodebs), is miT ufro SeiZleba iqnes gamoy-
enebuli semantikis mimarT. faqtiurad, rogorc viciT am naSromis pirveli 
nawilidan, enis semantikis SemuSavebisas viyenebT am enis yvela cnebas da 
mivmarTavT imaze ufro Zlier logikur aparatsac, vidre Tavad am enaSia 
gamoyenebuli. meore mxriv ki, zemoT moyvanili argumentebis safuZvelze 
SemiZlia davaskvna, rom (terminis `metafizikuri~ nebismieri CemTvis cno-
bili da met-naklebad gasagebi interpretaciiT) semantika ar Seicavs raime 
gansakuTrebul metafizikur elements.

SeniSvnebis am jgufTan dakavSirebiT msurs gavakeTo bolo komentari. ro-
gorc mecnierebis istoria mowmobs, araerTi cneba, vidre misi mniSvnelobis 
zusti gansazRvra moxdeboda, miiCneoda metafizikurad (am sityvis farTo 
gagebiT, magram nebismier SemTxvevaSi _ damakninebeli mniSvnelobiT); Tum-
ca, rodesac maT miiRes zusti, formaluri gansazRvreba, maTSi aRaravis 
Sehparvia eWvi. tipiur magaliTad SegviZlia davasaxeloT uaryofiT da 
warmosaxviT ricxvTa cnebebi maTematikaSi. vimedovneb, msgavsi bedi elis 
WeSmaritebis  cnebasa da sxva semantikur cnebebs; amitom vfiqrob, isini, 
vinc eWvis TvaliT uyurebda maT imis gamo, rom isini TiTqosda Seicavd-
nen metafizikur elementebs, unda miesalmon im faqts, rom axla arsebobs 
am cnebebis zusti gansazRvrebebi. Tu amis Sedegad semantikuri cnebebis 
mimarT gaqreba filosofiuri interesi, isini mxolod gainawileben mrava-
li sxva mecnieruli cnebis beds da amaze arc Rirs wuxili.

20. semantikis mniSvneloba empiriuli 
mecnierebebisTvis

 Cven mivediT SeniSvnebis bolo, da, albaT, yvelaze mniSvnelovan jgufTan. 
araerTi seriozuli eWvi gamoiTqva imis Taobaze, gamoiyeneba Tu ara da, 
saerTod, SeiZleba Tu ara gamoiyenebodes semantikuri cnebebi mecnierebis 
sxvadasxva sferoSi. umeteswilad aseTi eWvi Seexeboda semantikis gamoy-
enebas empiriuli mecnierebis sferoSi _ rogorc mis calkeul dargebSi, 
aseve zogadad, am sferos meTodologiaSi; Tumca msgavsi skepticizmi 
gamoiTqmeboda semantikis SesaZlo gamoyenebasTan dakavSirebiT maTemati-
kur mecnierebebsa da maT meTodologiaSic.

vfiqrob, SesaZlebelia ramdenadme gaqarwyldes es eWvebi da safuZvels ar 
unda iyos moklebuli is optimizmi, romelic ukavSirdeba semantikis po-
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tenciur Rirebulebas mecnierebis sxvadasxva sferosTvis.

aseTi optimizmis gasamarTleblad albaT sakmarisia yuradReba gavamaxvi-
loT or sakiTxze. jer erTi, Teoria, romelic gvaZlevs cnebis zust gansaz-
Rvrebas da ayalibebs mis zogad Tvisebebs, imTaviTve uqmnis ufro mtkice 
safuZvels yvela im msjelobas, romelSic CarTulia es cneba.  amdenad, is 
Rirebuli unda iyos yvelasTvis, vinc ki iyenebs am cnebas da surs am cnebis 
gamoyeneba gacnobierebulad da Tanmimdevrulad. meorec, semantikur cne-
bebs namdvilad Seicavs mecnierebis sxvadasxva dargi, kerZod, empiriuli 
mecnierebebi.

is faqti, rom empiriul gamokvlevebSi saqme gvaqvs mxolod bunebriv en-
ebTan da rom Teoriuli semantika am enebis mimarT mxolod pirobiTad Tu 
SeiZleba iqnes gamoyenebuli, arsebiTad ar cvlis saqmis viTarebas. Tum-
ca is ki cxadia, rom semantikis miRwevebi am sferoze dagvianebiT da ram-
denadme SezRudulad aisaxeba. arsebiTad analogiuri situacia iqmneba 
maSinac, roca logikis kanonebs viyenebT yoveldRiur msjelobaSi _ an, 
zogadad, roca vcdilobT gamoviyenoT Teoriuli mecniereba empiriuli 
problemebis gadawyvetisas.

eWvgareSea, rom semantikur cnebebs met-naklebad vxvdebiT fsiqologiaSi, 
sociologiaSi da praqtikulad yvela humanitarul dargSi. ase, magali-
Tad, adamianis e.w. gonebrivi ganviTarebis koeficients fsiqologi gansaz-
Rvravs garkveul kiTxvebze gacemuli WeSmariti (swori) da mcdari (araswo-
ri) pasuxebis raodenobis mixedviT. kulturis istorikosisTvis SesaZloa 
udidesi mniSvneloba hqondes im obieqtTa CamonaTvals, romlisTvisac 
kacobriobas Tavisi ganviTarebis sxvadasxva etapebze hqonda adekvaturi 
aRniSvnebi; studenti, romelic swavlobs literaturas, SeiZleba Zalian 
dainteresdes imiT, iyenebs Tu ara konkretuli avtori or mocemul sity-
vas yovelTvis erTi da imave mniSvnelobiT. usasrulod SeiZleba gagrZel-
des am tipis magaliTebis CamoTvla.

cxadia, Teoriuli semantikis gamoyenebisTvis yvelaze bunebrivi da ime-
dismomcemi sfero aris lingvistika _ dargi, romelic empiriulad ikvlevs 
bunebriv enebs. am mecnierebis garkveuli Stoebi `semantikadac~ ki moix-
senieba (zogjer damatebiTi dazustebiT). am saxeliT zogjer aRniSnaven 
gramatikis im nawils, romelic cdilobs moaxdinos enis yvela sityvis 
klasifikacia metyvelebis nawilebad, imisda mixedviT, Tu ra mniSvneloba 
aqvT an ras aRniSnaven es sityvebi. disciplinas, romelic Seiswavlis mniS-
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vnelobebis evolucias enis istoriuli ganviTarebis gzaze, zogjer ̀ isto-
riul semantikas~ uwodeben. zogadad, bunebriv enaSi arsebul semantikur 
kavSirebs Seiswavlis `deskrifciuli semantika~. Teoriuli semantikisa da 
deskrifciuli semantikis urTierTmimarTeba wminda maTematikisa da gam-
oyenebiTi maTematikis urTierTmimarTebis analogiuria, an, SesaZloa, es 
mimarTeba iseTive iyos, rogoricaa Teoriul da empiriul fizikas Soris; 
formalizebuli enebi daaxloebiT iseTive fuqncias asruleben semanti-
kaSi, rogorsac izolirebuli sistemebi _ fizikaSi.

albaT, zedmeticaa imis aRniSvna, rom semantika uSualod ar gamoiyeneba 
sabunebismetyvelo mecnierebebSi, mag., fizikaSi, biologiaSi, da a.S.; radgan 
arc erTi es mecniereba ar exeba lingvistur movlenebs da miT umetes _ se-
mantikur mimarTebebs lingvistur gamonaTqvamebsa da im obieqtebs Soris, 
romelTac aRniSnaven es gamonaTqvamebi. miuxedavad amisa, rogorc Semdeg 
paragrafSi vnaxavT, semantikas SeiZleba hqondes arapirdapiri gavlena im 
mecnierebebzec ki, romlebic uSualod ar moicaven semantikur cnebebs.

21. semantikis gamoyeneba empiriuli mecnierebis 
meTodologiaSi

lingvistikis garda, semantikis SesaZlo gamoyenebis meore mniSvnelovani 
sfero aris mecnierebis meTodologia; am termins aq farTo mniSvnelobiT 
viyenebT da is zogadad mecnierebis Teorias moicavs. imisda miuxedavad, 
ganvixilavT mecnierebas rogorc mxolod mtkicebaTa sistemas Tu rogorc 
gansazRvruli mtkicebebisa da adamianis qmedebebis mTlianobas, samecnie-
ro enis Seswavla Seadgens mecnierebis meTodologiur mxareze msjelobis 
ganuyofel nawils. CemTvis naTelia, rom Tuki am msjelobidan gamovricx-
avT semantikis cnebebs (rogoricaa WeSmaritebis da aRniSvnis cnebebi) is 
arasruli da araadekvaturi iqneba.33 ufro metic, dResdReobiT, raki ga-
daiWra semantikuri terminebis gamoyenebis umTavresi problemebi, amis 
aranairi safuZveli aRar arsebobs. samecniero enis semantika ubralod 
unda iqces mecnierebis meTodologiis Semadgenel nawilad.

me araviTar SemTxvevaSi ar vcdilob davakisro meTodologias da, ker-
Zod, semantikas _ gind Teoriuls, gind deskrifciuls _ yvela mecnieruli 
terminis mniSvnelobis ganmartebis funqcia. es amocana im mecnierebaTa 
gadasawyvetia, romlebic iyeneben am terminebs; realurad isini asrule-
ben kidec am funqcias (iseve, rogorc terminis `WeSmariti~ mniSvnelobis 
ganmarteba semantikas miandves da manac Seasrula es amocana). Tumca Sei-
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Zleba arsebobdes garkveuli saxis problemebi, romelTa gadasaWrelad 
meTodologiuri midgoma sasurveli an iqneb aucilebelic kia (mizezio-
briobis cnebis problema albaT amis TvalsaCino magaliTia); da aseTi 
problemebis meTodologiur ganxilvaSi semantikurma cnebebma SeiZleba 
arsebiTi roli Seasrulon. amdenad, semantika met-naklebad nebismier mec-
nierebas exeba.

Cndeba kiTxva, SeiZleba Tu ara semantika dagvexmaros meTodologiis zoga-
di da, ase vTqvaT, klasikuri problemebis gadaWraSi. aq minda ufro detal-
urad ganvixilo am sakiTxis erTi specifikuri, Tumca Zalian mniSvnelovani 
aspeqti.

empiriuli mecnierebis meTodologiis erT-erTi umTavresi problema im 
pirobebis Camoyalibebaa, romlis dakmayofilebis SemTxvevaSic empiriuli 
Teoria an hipoTeza misaRebad unda CaiTvalos. ̀ miRebadobis~ es cneba unda 
daukavSirdes mecnierebis ganviTarebis mocemul safexurs (an manamde dag-
rovebul codnas). sxvagvarad rom vTqvaT, am cnebaSi drois koeficientic 
unda vigulisxmoT; radganac Teoria, romelic dRes misaRebia, axali mec-
nieruli aRmoCenebis Sedegad xval SeiZleba miuReblad iqces.

imTaviTve Zalze sarwmunod SeiZleba mogveCvenos, rom is, Tu ramdenad 
misaRebia Teoria, damokidebulia imaze, Tu ramdenad WeSmaritia misi wi-
nadadebebi da rom meTodistisTvis, romelic cdilobs (dRemde _ albaT 
ufro warumateblad) zustad gansazRvros, Tu ra SemTxvevaSi SeiZleba mis-
aRebad CaiTvalos esa Tu is hipoTeza, sasargeblo unda iyos WeSmaritebis 
semantikuri Teoria. aqedan gamomdinare, vsvamT SekiTxvas, arsebobs Tu 
ara iseTi postulatebi, romlebsac aucileblad unda akmayofilebdes 
misaRebi Teoria da romelic moicavs WeSmaritebis cnebas? kerZod, vsvamT 
kiTxvas _ aris Tu ara safuZvliani Semdegi postulati?

	 misaRebi Teoria ar SeiZleba Seicavdes (an gulisxmobdes) mcdar wina-
dadebas.

pasuxi am kiTxvaze calsaxad uaryofiTia. radgan, upirveles yovlisa, 
Cveni istoriuli gamocdilebis safuZvelze faqtiurad darwmunebulni 
varT, rom dReisTvis misaRebi nebismieri empiriuli Teoria adre Tu gvian 
uaryofili iqneba da adgils dauTmobs sxva Teorias. aseve, savsebiT Ses-
aZlebelia, rom axali Teoria SeuTavsebeli iyos ZvelTan, e.i. Seicavdes 
iseT winadadebas, romelic ewinaaRmdegeba Zveli Teoriis romelime wina-
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dadebas. aqedan gamomdinare, am ori Teoriidan erT-erTi mainc unda Sei-
cavdes mcdar winadadebebs _ imis miuxedavad, rom yoveli maTgani Tavis 
dros misaRebad miiCnies. meore mxriv, mocemuli postulati praqtikulad 
albaT verasdros ver Sesruldeba; radgan Cven ar viciT da albaT verc ve-
rasdros vipoviT WeSmaritebis iseT kriteriums, romelic SesaZleblobas 
mogvcemda gveCvenebina, rom empiriuli Teoriis arc erTi winadadeba ar 
aris mcdari.

mocemuli postulati, saukeTeso SemTxvevaSi, SeiZleba ganvixiloT ro-
gorc idealuri zRvari sul ufro adekvaturi TeoriebisTvis kvlevis 
mocemul sferoSi; magram mas Znelad SeiZleba mivceT raime zusti mniSvn-
eloba.

amis miuxedavad, vfiqrob, arsebobs erTi mniSvnelovani postulati, 
romelsac albaT unda akmayofilebdes misaRebi empiriuli Teoria da ro-
melic Seicavs WeSmaritebis cnebas. is uSualod ukavSirdeba axlaxan ganxi-
lul pirobas, magram arsebiTad ufro sustia. Tu gavixsenebT, rom is, Tu 
ramdenad misaRebia Teoria, ukavSirdeba drois koeficients, am postu-
lats SeiZleba mivceT Semdegi forma:

	 rogorc ki SevZlebT vaCvenoT, rom empiriuli Teoria Seicavs (an gu-
lisxmobs) mcdar winadadebebs, is aRar SeiZleba miviCnioT misaRebad.

am postulatis mxardasaWerad minda ramdenime SevniSvna SemogTavazoT.

albaT yvela dameTanxmeba, rom erT-erTi mizezi, romelmac SeiZleba migvi-
yvanos empiriuli Teoriis uaryofamde, aris misi winaaRmdegobriobis 
damtkiceba: Teoria xdeba gamousadegari, Tu SevZlebT miviRoT misgan ori 
urTierTsawinaaRmdego winadadeba. axla SegviZlia davsvaT kiTxva, Tu ra 
aris am mizeziT Teoriis uaryofis safuZveli. is, vinc icnobs Tanamedrove 
logikas, rogorc wesi, ase upasuxebs am SekiTxvas: kargad cnobili logi-
kuri kanonis Tanaxmad, Teoria, romlisganac SeiZleba miviRoT ori urT-
ierTgamomricxveli winadadeba, imavdroulad saSualebas iZleva miviRoT 
nebismieri winadadeba; amdenad, aseTi Teoria aris trivialuri da aranairi 
mecnieruli Rirebuleba ar gaaCnia.

saeWvoa, es pasuxi mocemuli situaciis adekvaturi analizis Sedegi iyos. 
vfiqrob, rom imisTvis, vinc ar icis Tanamedrove logika, iseve miuRebeli 
iqneba winaaRmdegobrivi Teoria, rogorc misTvis, vinc safuZvlianad ic-
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nobs am disciplinas; albaT, es exeba maTac ki, visTvisac logikis is kanoni, 
romelsac efuZneba xsenebuli msjeloba, Zalze sakamaTo da paradoqsulic 
kia (aseTebs dResac SexvdebiT). ara mgonia, Cveni damokidebuleba  winaaR-
mdegobrivi Teoriis mimarT Seicvalos maSinac ki, Tu Cven raime mizeziT 
gadavwyvetT davasustoT Cveni logikis sistema ise, rom aRar SeiZlebodes 
romelime ori urTierTsawinaaRmdego winadadebidan nebismieri wina-
dadebis miReba.

vfiqrob, am sakiTxisadmi Cvens damokidebulebas sul sxva mizezi udevs 
safuZvlad: Cven viciT (intuiciurad mainc), rom winaaRmdegobrivi Teoria 
unda Seicavdes mcdar winadadebebs da Cven ar migvaCnia mizanSewonilad 
ganvixiloT rogorc misaRebi nebismieri Teoria, romelic, rogorc aR-
moCnda, Seicavs aseT winadadebebs.

uamravi meTodi arsebobs imis saCveneblad, rom mocemuli Teoria mcdar 
winadadebebs Seicavs. zogierTi maTgani emyareba mocemuli Teoriis wminda 
logikur Tvisebebs; axlaxans ganxiluli meTodi (e.i. winaaRmdegobriobis 
damtkiceba) ar aris am tipis erTaderTi meTodi, magram yvelaze martivia 
da mas yvelaze xSiradac iyeneben. garkveuli winaswari daSvebebis saSuale-
biT, romlebic exeba empiriuli winadadebebis WeSmaritebas, SegviZlia mi-
viRoT imave Sedegis momtani meTodebi, oRond isini aRar iqnebian wminda 
logikuri bunebisa. Tu Cven gadavwyvetT gaviziaroT zemoT SemoTavazebu-
li zogadi postulati, maSin nebismieri aseTi meTodis warmatebuli gamoy-
eneba Teorias miuReblad aqcevs.

22. semantikis gamoyeneba deduqciur mecnierebaSi
rac Seexeba semantikis gamoyenebas maTematikur mecnierebebsa da maT meT-
odologiaSi, e.i., metamaTematikaSi, Cven bevrad ufro xelsayrel pozicia-
Si varT, vidre empiriuli mecnierebebis SemTxvevaSi, radgan imedismomcemi 
samomavlo prognozebis dasabuTebis (da amdenad prosemantikuri propa-
gandis) nacvlad SegviZlia vilaparakoT ukve miRweul konkretul Sedege-
bze.

xSirad gamoiTqmis eWvi imis Taobaze, SeiZleba Tu ara hqondes WeSmari-
ti (WeSmariti da ara mtkicebadi) winadadebis cnebas raime Rirebuleba 
maTematikuri disciplinebisTvis da SeiZleba Tu ara man Seasrulos raime 
roli maTematikis meTodologiis kvlevaSi. mainc mgonia, rom metamaTema-
tikisaTvis swored WeSmariti winadadebis es cneba warmoadgens semantikis 
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yvelaze Rirebul wvlils. Cven ukve gvaqvs araerTi saintereso metamaTema-
tikuri Sedegi, romelic miRebul iqna WeSmaritebis Teoriis daxmarebiT. 
es Sedegebi Seexeba WeSmaritebis cnebisa da mtkicebadobis cnebis urT-
ierTmimarTebebs; adgens am ukanaskneli cnebis (romelic, rogorc cnobi-
lia, aris metamaTematikis erT-erTi ZiriTadi cneba) axal maxasiaTeblebs; 
garkveulwilad naTels hfens arawinaaRmdegobriobisa da sisrulis fun-
damentur problemebs. amaTgan yvelaze mniSvnelovani Sedegebi mokled 
ganvixileT me-12 paragrafSi.34

garda amisa, semantikis meTodis gamoyenebiT SegviZlia adekvaturad gan-
vsazRvroT ramdenime mniSvnelovani metamaTematikuri cneba, romelic 
dRemde mxolod intuiciurad gamoiyeneboda _ rogoric aris, mag., gansaz-
Rvradobis cneba an aqsiomaTa sistemis modeli; amdenad, SegviZlia Sevud-
geT am cnebebis sistematur Seswavlas. kerZod, gansazRvradobasTan dakav-
Sirebulma kvlevam ukve gamoiRo saintereso Sedegebi da metsac gvpirdeba 
momavalSi.35

Cven ganvixileT semantikis gamoyeneba mxolod metamaTematikaSi da ara sa-
kuTriv maTematikaSi. magram maTematikisa da metamaTematikis erTmaneTis-
gan gamijvna am SemTxvevaSi arc ise mniSvnelovania, radgan metamaTematika 
Tavad aris deduqciuri disciplina da amdenad, garkveuli azriT, maTema-
tikis nawili; kargad aris cnobili, rom _ deduqciuri meTodis formal-
uri xasiaTidan gamomdinare _ erT deduqciur disciplinaSi miRebuli 
Sedegebi SeiZleba avtomaturad gavrceldes nebismier sxva disciplinaze, 
romelSic ki SesaZlebelia pirveli disciplinis interpretacia. magali-
Tad, metamaTematikaSi miRebuli yvela Sedegi SeiZleba interpretirebul 
iqnes rogorc ricxvTa TeoriaSi miRebuli Sedegi. amave dros, praqtikuli 
TvalsazrisiT, ar arsebobs mkafio sazRvari metamaTematikasa da sakuTriv 
maTematikas Soris. magaliTad, gamokvlevebi gansazRvradobaze nebismier 
maTganSi SeiZleba iqnes CarTuli.

23. saboloo SeniSvnebi
minda Sevajamo es msjeloba ramdenime zogadi da SedarebiT Tavisufali 
SeniSvniT, romelic exeba saerTod mecnieruli miRwevebis Sefasebas maTi 
danergvisa da gamoyenebis TvalsazrisiT. unda vaRiaro, rom am sakiTxTan 
dakavSirebiT garkveuli eWvebi mainc maqvs.

radgan maTematikosi var (iseve, rogorc logikosi da, albaT, raRac 
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xarisxiT filosofosic), mqonda SesaZlebloba davswrebodi maTematikos-
Ta araerT diskusias (maTematikaSi gansakuTrebiT mwvaved dgas miRebul 
SedegTa gamoyenebis problema) da erTi ram SevamCnie: Tu maTematikoss 
surs daamciros romelime misi A kolegis naSromi, amisTvis yvelaze efeq-
turi meTodia ikiTxos, sad SeiZleba am Sedegebis gamoyeneba. kuTxeSi mim-
wyvdeuli A  bolos da bolos imowmebs sxva, B maTematikosis naSromebs, 
romelSic misi Sedegebia gamoyenebuli. Tu analogiuri SekiTxvebiT B-sac 
gauwyaleben guls, is C maTematikoss daimowmebs. ramdenime amgvari svlis 
Semdeg aRmovaCenT, rom isev A maTematikosis gamokvlevaze migviTiTeben 
da jaWvic Seikvreba.

ufro seriozulad Tu vimsjelebT, ar uarvyof, rom adamianis naSromis 
Rirebuleba SeiZleba gaizardos, Tu mis Sedegebs sxvebi gamoiyeneben Ta-
vis SromebSi an praqtikaSi Tu dainergeba. magram vfiqrob, rom mecnierebis 
ganviTarebisTvis mainc saziano iqneba, Tu gamokvlevebis mniSvneloba 
gaizomeba mxolod da mxolod, an umTavresad, maTi sargeblianobisa da 
gamoyenebadobis TvalsazrisiT. mecnierebis istoriidan viciT, rom mra-
vali mniSvnelovani Sedegi da aRmoCena mxolod saukuneebis gasvlis Sem-
deg iqna gamoyenebuli ama Tu im sferoSi. Cemi azriT, aseve arsebobs sxva 
mniSvnelovani faqtoric, romlis ugulebelyofac ar SeiZleba mecni-
eruli Sromis Rirebulebis gansazRvrisas. vfiqrob, rom arsebobs Zalze 
siRrmiseul moTxovnilebaTa sfero, romelic mecnierul kvlevebs uka-
vSirdeba da mravali TvalsazrisiT esTetikuri da SesaZloa religiuri 
moTxovnilebebis analogiuric iyos. me mgoni, am moTxovnilebaTa dakmayo-
fileba mecnieruli kvlevis erT-erTi umTavresi amocanaa. amitomac Seu-
Zlebelia adekvaturad Sefasdes romelime gamokvlevis Rirebuleba, Tu 
mxedvelobaSi ar miviRebT inteleqtualuri kmayofilebis im gancdas,  ro-
melic kvlevis Sedegebs moaqvT maTTvis, vinc acnobierebs mis mniSvnelobas 
da dainteresebulia aseTi gamokvlevebiT. rasac axla vityvi, bevrisTvis 
SeiZleba miuRebelic iyos da Zvelmoduradac JRerdes, magram ara mgonia, 
rom mecnieruli naSromi, romelic samyaros ukeT Secnobis saSualebas gva-
Zlevs da mis ufro harmoniul suraTs gviqmnis, naklebad unda iyos dafase-
buli, vidre, vTqvaT, gamogoneba, romelic Seamcirebs gzebis mokirwyvlis 
Rirebulebas an gaaumjobesebs saxlis wyalgayvanilobas.

naTelia, rom axlaxan gamoTqmuli SeniSvnebi azrs dakargavs, Tu sityva 
`gamoyenebas~ vixmarT Zalian farTo da Tavisufali mniSvnelobiT. al-
baT, aranakleb cxadia isic, rom es zogadi SeniSvnebi arafers mateben im 
sakiTxebis garkvevas, romlebic am naSromSi iyo ganxiluli; da marTlac ar 
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vici, semantikis kvleva moigebs Tu waagebs Sefasebis im standartis dan-
ergvis SemTxvevaSi, romelic me SemogTavazeT.

SeniSvnebi

1	 Seadare Tarski [2] (bibliografia ix. statiis bolos). am naSromSi 
ufro detalurad da formaluradaa damuSavebuli mocemul statiaSi 
ganxiluli sakiTxebi, gansakuTrebiT is masala, romelic warmodge-
nilia 6 da 9_13 paragrafebSi. is aseve Seicavs cnobebs Cemi adrindeli 
publikaciebis Sesaxeb semantikis problemebze (polonur enaze gamo-
qveynebuli statia, 1930; frangul enaze gamoqveynebuli statia Tarski 
[1], 1931; germanuli publikacia, 1932; polonur enaze gamoqveynebuli 
wigni, 1933). axlandeli naSromis ganmartebiTi nawili ukavSirdeba 
Tarski [3]-s. Cemi gamokvlevebi WeSmaritebis cnebaze da Teoriul seman-
tikaze ganxilulia naSromebSi: Hofstadter [1],  Juhos [1],  Kokoszyńska 
[1] da [2],  Kotarbiński [2],  Scholz  [1],  Weinberg [2] da a.S.

2	 vimedovneb, rom Teoriuli semantikisadmi interesi axla ufro 
gaizrdeba erTi mniSvnelovani naSromis _ Carnap [2] _ axali gamocemis 
Sedegad.

3	 kerZod, sajaro msjelobebi, romelic Sedga I saerTaSoriso kon-
gresze mecnierebis erTianobisTvis (parizi, 1935) da mecnierebis er-
TianobisTvis miZRvnil saerTaSoriso kongresebis konferenciaze 
(parizi, 1937); Sdr. mag., Neurath [1] da Gonseth [1].

4	 sityvebi `cneba~ da `koncepti~ gamoyenebulia am naSromSi yvela im 
bundovanebiTa da orazrovnebiT, rogoriTac isini filosofiur lit-
eraturaSi gvxvdebian. amgvarad, zogjer isini ukavSirdebian ubralod 
termins, zogjer imas, rac aris nagulisxmebi terminiT, da sxva SemTx-
vevebSi imas, rac aRiniSneba terminiT. zogjer ararelevanturia, Tu 
amaTgan kerZod romeli mniSvneloba igulisxmeba; da garkveul SemTx-
vevebSi, albaT, arc erTi maTgani araa adekvaturi. marTalia, me prin-
cipulad viziareb mosazrebas, rom nebismier zust msjelobaSi sjobs 
Tavi avaridoT am sityvebis gamoyenebas, magram ar vTvli aucileblad, 
igive ganvaxorcielo am araformalur statiaSi. 

5	 Cveni amJamindeli miznebisaTvis ramdenadme ufro mosaxerxebelia 
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`gamonaTqvamebSi~, `winadadebebSi~, da a.S., vigulisxmoT ara calkeuli 
Canawerebi, aramed msgavsi formis CanawerTa simravleebi (amgvarad, 
ara calkeuli fizikuri obieqtebi, aramed aseT obieqtTa klasebi).

6	 aristoteleseuli formulirebisTvis ix. statia [I],  I’, 7, 27. dan-
arCeni ori formulireba kargadaa cnobili literaturaSi, magram ar 
vici, visgan momdinareobs. WeSmaritebis koncefciebis sxvadasxva kri-
tikuli ganxilva SeiZleba naxoT, mag., Kotarbiński-Si [1] (dReisTvis 
xelmisawvdomia mxolod polonurad), gv. 123 da Russel [I], gv. 362.

7	 SeniSvnebis umetesobisTvis, romlebic ganxilulia 4 da 8 para-
grafebSi, madliereba unda gamovTqva aw gansvenebuli Leśniewski-is 
mimarT; man es SeniSvnebi Camoayaliba Tavis gamouqveynebel leqciebSi, 
romelsac varSavis universitetSi kiTxulobda (1919 da Semdgom). ma-
gram Leśniewski ar varaudobda WeSmaritebis zusti Teoriis SemuSavebis 
SesaZleblobas, da kidev ufro naklebad _ am cnebis gansazRvris Sesa-
Zleblobas; amdenad, roca miuTiTebda (T) formis ekvivalentobebze, 
rogorc matyuaras paradoqsis wanamZRvrebze, is ar ganixilavda maT 
rogorc sakmaris pirobas WeSmaritebis cnebis adekvaturi gamoyenebi-
sTvis (an gansazRvrisTvis). amave dros, me-8 paragrafis SeniSvnebi, ro-
melic exeba matyuaras paradoqsSi empiriuli wanamZRvris arsebobas 
da am wanamZRvris amoRebis SesaZleblobas, misgan ar momdinareobs.
 
8	 sxvadasxva logikur da meTodologiur problemebTan dakavSire-
biT, romlebsac Seicavs es naSromi, mkiTxvelma SeiZleba moiZios Tarski 
[6].

9	 matyuaras paradoqsi (miewereba Eubulides an Epimenides) aq ganix-
ileba me-7 da me-8 paragrafebSi. gansazRvrebadobis paradoqsisTvis 
(J.Richard-is mixedviT) ix. mag., Hilbert–Bernays [I] tomi 2, gv. 263; heter-
ologikuri terminebis paradoqsisTvis ix. Grelling–Nelson [I] gv. 307.

10	 profesor Łukasiewicz-is mixedviT (varSavis universiteti).

11	 es daaxloebiT ase SeiZleba gakeTdes: vTqvaT, S aris nebismieri wi-
nadadeba, romelic iwyeba sityvebiT `yoveli winadadeba~ (“Every Sen-
tence”). Cven SevusabamebT S-s axal S* winadadebas, romelic miiReba 
S-isgan Semdegi ori cvlilebiT: Cven CavanacvlebT S-Si pirvel si-
tyvas, `yoveli~ (“every”), gansazRvruli artikliT (“The”); da vsvamT 
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meore sityvis Semdeg, `winadadeba~ (“sentence”), mTlian S winadade-
bas, romelsac brWyalebSi CavsvamT. S winadadebas vuwodoT `TviT-
mimarTebadi~ an `araTviTmimarTebadi~ imisda mixedviT, Sesabamisi S* 
winadadeba aris WeSmariti Tu mcdari. axla ganvixiloT Semdegi wina-
dadeba: yoveli winadadeba aris araTviTmimarTebadi. martivad SeiZle-
ba vaCvenoT, rom es winadadeba unda iyos orive _ TviTmimarTebadi da 
araTviTmimarTebadi; amdenad, viRebT winaaRmdegobas. SeiZleba mTlad 
naTeli ar iyos, Tu ra azriT ar Seicavs paradoqsis es formulireba 
empiriul wanamZRvars; magram amjerad am sakiTxze ar SevCerdebi.

12	 terminebi `logika~ da `logikuri~ gamoiyeneba am naSromSi farTo 
mniSvnelobiT, romelic gaxda TiTqmis tradiciuli ukanasknel aT-
wleulSi; logika aq igulisxmeba klasebisa da mimarTebebis mTeli 
Teoriis (e.i., simravleebis maTematikuri Teoriis) gagebiT. mravali 
sxvadasxva mizezis gamo me piradad varCevdi, rom termini `logika~ 
gamogveyenebina ufro viwro, e.w. `elementaruli logikis~ gagebiT, 
e.i., winadadebaTa aRricxvisa da (viwro) predikatTa aRricxvis aRsan-
iSnavad.

13	 Sdr. aq, mainc, Tarski [4] gv. 5.

14	 agebis meTodi, romlis zogad monaxazsac SemogTavazebT, Sesabamisi 
cvlilebebiT SeiZleba gamodges nebismieri formalizebuli enisTvis, 
romelic ki dReisaTvis aris cnobili, Tumca es imas ar niSnavs, rom ar 
SeiZleba aigos iseTi ena, romlisTvisac es meTodi ar gamodgeba.

15	 am ideis ganxorcielebisas Cndeba garkveuli teqnikuri sirTuleebi. 
winadadebaTa funqcia SeiZleba Seicavdes Tavisufali cvladebis nebi-
smier raodenobas; dakmayofilebis cnebis logikuri buneba icvleba 
am raodenobis mixedviT. amgvarad, mocemuli cneba, roca gamoiyeneba 
erTcvladiani funqciebisTvis, aris binaruli mimarTeba am funqcieb-
sa da TiTo obieqts Soris; roca gamoiyeneba orcvladiani funqciebi-
sTvis, is gadaiqceva ternarul mimarTebad funqciebsa da obieqtebis 
wyvilebs Soris da a.S.; amdenad, mkacrad Tu vimsjelebT, Cven saqme 
gveqneba dakmayofilebis ara erT cnebasTan, aramed ganusazRvrelad 
mraval cnebasTan; gamodis, rom es cnebebi ar SeiZleba ganisazRvros 
erTmaneTisgan damoukideblad, aramed yvela warmodgenili unda iyos 
erTdroulad.



Logic

102

es siZneleebi rom gadavlaxoT, viyenebT usasrulo mimdevrobis 
maTematikur cnebas (an, SesaZloa, sasrul mimdevrobas termebis nebis-
mieri raodenobiT). Cven SevTanxmdiT, rom ganvixiloT dakmayofileba 
ara rogorc mraval-termiani mimarTeba winadadebaTa funqciebsa da 
obieqtebis usasrulo raodenobas Soris, aramed rogorc binaruli 
mimarTeba funqciebsa da obieqtTa mimdevrobebs Soris. aseT SemTx-
vevaSi dakmayofilebis gansazRvrebis zogadi da zusti formulireba 
aRar warmoadgens aranair siZneles; WeSmariti winadadeba axla Sei-
Zleba ganisazRvros iseT winadadebad, romelsac akmayofilebs yvela 
mimdevroba.

16	 dakmayofilebis cnebis rekursiuli gansazRvrisTvis unda gamov-
iyenoT rekursiuli gansazRvris konkretuli forma, romelic ar 
aris daSvebuli obieqt-enaSi. amdenad, metaenis `arsebiTi simdidre~ 
SeiZleba martivad mdgomareobdes am tipis gansazRvrebis daSvebaSi. 
meore mxriv, cnobilia zogadi meTodi, romlis saSualebiTac SeiZleba 
gamoiricxos yvela rekursiuli gansazRvreba da Canacvldes is norm-
aluri, eqsplicituri gansazRvrebebiT. Tu vecdebiT gamoviyenoT es 
meTodi dakmayofilebis gansazRvrisTvis, vnaxavT, rom an metaenaSi 
unda SevitanoT imaze ufro maRali logikuri tipis cvladebi, vidre 
gvxvdeba obieqt-enaSi; an metaenaSi aqsiomaturad unda davuSvaT yvela 
im klasze ufro farTo klasebi, romlebic ki SeiZleba aigos obieqt-
enaSi. ix. Tarski [2], gv. 393 da Tarski [5], gv. 7.

17	 Tanamedrove logikaSi mniSvnelovnad gamartivda maTematikuri mt-
kicebis cneba. mocemuli formalizebuli disciplinis winadadeba mt-
kicebadia, Tu is SeiZleba miRebul iqnes am disciplinis aqsiomebisgan 
garkveuli martivi da wminda formaluri wesebis rogoricaa gamoyofa 
da substitucia, gamoyenebiT. amdenad, imisTvis, rom vaCvenoT, rom 
yvela mtkicebadi winadadeba aris WeSmariti, sakmarisia davamtkicoT, 
rom yvela winadadeba, romelic miRebulia rogorc aqsioma, aris WeS-
mariti da rom gamoyvanis wesebis gamoyenebiT WeSmariti winadadebebi-
sgan miiReba axali WeSmariti winadadebebi. Cveulebriv, es ar warmoad-
gens siZneles.

meore mxriv, mtkicebadobis cnebis martivi bunebis gamo am cnebis zus-
ti gansazRvreba moiTxovs mxolod martiv logikur meqanizmebs. umetes 
SemTxvevebSi, is logikuri meqanizmebi, romlebic arsebobs formali-
zebul disciplinaSi (romelsac mtkicebadobis cneba ukavSirdeba), 
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savsebiT sakmarisia am miznisaTvis. magram WeSmaritebis gansazRvris 
SemTxvevaSi, rogorc viciT, sruliad sawinaaRmdego viTarebaa. aqedan 
gamomdinare, rogorc wesi, WeSmaritebisa da mtkicebadobis cnebebi ar 
emTxveva erTmaneTs; magram ramdenadac yvela mtkicebadi winadadeba 
aris WeSmariti, unda arsebobdes iseTi WeSmariti winadadebebi, rom-
lebic ar arian mtkicebadi.

18	 amgvarad, WeSmaritebis Teoria formalizebuli maTematikuri dis-
ciplinebisTvis iZleva arawinaaRmdegobriobis damtkicebis zogad 
meTods. magram isic naTelia, rom am meTodiT miRebul mtkicebas mx-
olod im SemTxvevaSi SeiZleba hqondes garkveuli intuiciuri Rire-
buleba _ e.i. SeiZleba dagvarwmunos an gaamyaros Cveni rwmena, rom 
gansaxilveli disciplina marTlac arawinaaRmdegobrivia _ Tu movax-
erxebT WeSmaritebis gansazRvras iseTi metaenis terminebSi, romelic 
ar Seicavs obieqt-enas rogorc Tavis nawils (Sdr. aq SeniSvna me-9 para-
grafSi). mxolod am SemTxvevaSi SeiZleba iyos metaenis deduqciuri 
daSvebebi intuiciurad ufro martivi da naTeli, vidre obieqti-enisa 
_ maSinac ki, roca `arsebiTi simdidris~ piroba formalurad dakmayo-
filebuli iqneba. Sdr. aqac Tarski [3], gv. 7.

formalizebuli disciplinebis vrceli simravlis arasruloba Sead-
gens K. Gödel-is fundamenturi Teoremis ZiriTad Sinaarss; Sdr. Gödel 
[1], gv. 187. advilad SeiZleba aixsnas is faqti, rom WeSmaritebis Teor-
ias ase pirdapir mivyavarT Gödel-is TeoremasTan. WeSmaritebis Teori-
idan Gödel-is Sedegis miRebisas, Cven arsebiTad im faqts viyenebT, rom 
WeSmaritebis gansazRvreba ar SeiZleba mocemuli iyos iseT metaenaSi, 
romelic `mdidari~ mxolod imdenad, ramdenadac obieqti-ena (Sdr. 
SeniSvna 17); magram am faqtis dadgenisas msjelobis iseT meTods viy-
enebT, romelic uSualod ukavSirdeba Gödel-is mier pirvelad gamoy-
enebul meTods. SeiZleba davamatoT, rom Gödel-i Tavis mtkicebaSi 
aSkarad xelmZRvanelobda WeSmaritebis cnebis Sesaxeb garkveuli in-
tuiciuri warmodgeniT, Tumca es cneba eqspliciturad ar gvxvdeba 
mis mtkicebaSi; Sdr. Gödel [I], gv. 174.

19	 aRniSvnisa da gansazRvris cnebebs mivyavarT Sesabamisad Grelling–
Nelson-isa da Richard-is paradoqsebTan (Sdr. SeniSvna 9). paradoqsis 
misaRebad dakmayofilebis cnebisTvis vagebT Semdeg gamonaTqvams: wi-
nadadebaTa funqcia X ar akmayofilebs X-s. winaaRmdegoba Cndeba ma-
Sin, rodesac SevecdebiT gavarkvioT, akmayofilebs Tu ara Tavis Tavs 
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es gamonaTqvami, romelic Tavad aSkarad aris winadadebaTa funqcia.
  
20	 am paragrafSi aRniSnuli yvela cneba SeiZleba ganisazRvros dakmay-
ofilebis terminebSi. SegviZlia vTqvaT, mag., rom mocemuli termini 
aRniSnavs mocemul obieqts, Tu es obieqti akmayofilebs winadadebaTa 
funqcias `x  aris T-s identuri~, sadac ‘T’ gamoxatavs mocemul termi-
ns. Sesabamisad, winadadebaTa funqcia gansazRvravs mocemul obieqts, 
Tu es ukanaskneli aris erTaderTi obieqti, romelic akmayofilebs am 
funqcias. Sedegis ganmartebisTvis ix. Tarski [2] sinonimurobisTvis _ 
Carnap [2].

21	 zogadi semantika ganxilulia Carnap [2]-Si. Sdr. aq aseve SeniSvnebi 
Tarski [2], gv. 388.

22	 Sdr. sxvadasxva sakiTxebi Ness-Tan [I], gv. 13.

23	 aq ar davasaxelebT im SeniSvnebis avtorTa gvarebs, romlebic  ar 
gamoqveynebula.

24	 da mainc, xazi unda gaesvas, rom rac Seexeba savaraudo mankier wres, 
situacia ar Seicvleba maSinac ki, Tu sakiTxs gansxvavebuli pozi-
ciidan SevxedavT, magaliTad, rogorc es aris Carnap-Tan [2]; e.i. Tu 
enis aRweris ZiriTad nawilad miviCnevT im pirobebis Camoyalibebas, 
romlebic gansazRvraven, Tu rodisaa WeSmariti mocemuli enis wina-
dadebebi. meore mxriv, SeiZleba aRiniSnos, rom teqstSi warmodgeni-
li Tvalsazrisi ar gamoricxavs WeSmaritebis cxrilebis gamoyenebis 
SesaZleblobas logikis deduqciuri damuSavebis procesSi. magram 
aseT SemTxvevaSi es cxrilebi unda ganvixiloT rogorc formaluri 
instrumenti garkveuli winadadebebis mtkicebadobis Sesamowmeblad; 
da simboloebs ‘W’ (‘T’) da ‘m’ (‘F’), romlebic Cndeba maTSi da romlebic 
Cveulebriv ganixileba rogorc abreviaturebi `WeSmaritisa~ (‘true’) 
da `mcdarisa~ (‘false’), ar unda mieces raime intuiciuri Sinaarsi.

25	 Sdr. Johus [I]. unda vaRiaro, rom naTlad ar mesmis von Johus-is 
SeniSvnebi da ar vici, rogor movaxdino maTi klasifikacia, amitom, aq 
SevCerdebi mxolod zogierT formaluri xasiaTis sakiTxze. von Johus-
ma, rogorc Cans, ar unda icodes WeSmaritebis Cemeuli gansazRvreba; 
is exeba mxolod Tarski-s [3] araformalur msjelobas, sadac aseTi 
gansazRvreba saerTod ar aris mocemuli. mas rom scodnoda arsebuli 
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gansazRvreba, sxva argumentebis moZieba mouwevda. miuxedavad amisa, 
eWvi ar mepareba, rom is am gansazRvrebaSic aRmoaCenda garkveul `de-
feqtebs~. radgan mas swams, rom daamtkica, rom `principulad SeuZle-
belia aseTi gansazRvrebis miReba~.

26	 gamonaTqvami `p aris WeSmariti~ da `adgili aqvs p-s~ zogjer gamoiy-
eneba araformalur ganxilvebSi, umTavresad stilisturi mosazrebe-
biT; magram aseT SemTxvevebSi isini ganixilebian ‘p’-Ti warmodgenili 
winadadebis sinonimur gamonaTqvamebad. meore mxriv, ramdenadac me 
mesmis, mocemul frazebs von Johus-i ver gamoiyenebda, rogorc ‘p’-s 
sinonimurebs; radgan aseT SemTxvevaSi (T)-s Canacvleba (T’) an (T’’)-iT 
ar gamoiwvevda raime saxis `modifikacias~.

27	 Sdr. am problemis ganxilva Kokoszyńska-sTan [2], gv. 161.

28	 avtorTa umetesoba, vinc ganixila Cemi naSromi WeSmaritebis cnebis 
Sesaxeb, fiqrobs, rom Cemi gansazRvreba Seesabameba am cnebis klasikur 
koncefcias; ix., mag., Kotarbiński [2] da Scholz  [I].

29	 Sdr. Ness [I]. samwuxarod, Ness-is kvlevis is Sedegi, romelic uSua-
lod exeba Cvens problemas, ar aris ganxiluli am wignSi; Seadare gv. 
148, SeniSvna I.

30	 Tumca es azri araerTxel momismenia, dabeWdili mxolod erTxel 
vnaxe da, rac gasakviria, naSromSi, romelsac faqtiurad ar aqvs fi-
losofiuri xasiaTi _ Hilbert–Bernays-Si [1], tomi II, gv. 269 (sadac, 
sxvaTa Soris, is araa gamoxatuli raime polemikuri formiT). meore 
mxriv, ramdenadac vici, profesional filosofosebs Cemi naSromis 
ganxilvisas amasTan dakavSirebiT arc erTxel ar gamouTqvamT raime 
SeniSvna (Sdr. SeniSvna I).

31	 Sdr. Gonseth [I] gv. 187.

32	 ixile Nagel [1] da Nagel [2], gv. 471. analogiuri SeniSvna unda iyos 
Weinberg-Tan [1] gv. 77; Sdr., aseve, misi adreuli SeniSvnebi, gv. 75.

33	 aseTi tendencia aSkara iyo Carnap-is adreul naSromebSi (is., mag., 
Carnap [1], gansakuTrebiT V nawili) da venis wris sxva wevrebis naS-
romebSi. Sdr. aq Kokoszyńska [1] da Weinberg [1].
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34	 WeSmaritebis Teoriis daxmarebiT miRebuli sxva Sedegebi ix. Gödel 
[2];  Tarski [2], gv. 401; da Tarski [5], gv. 111.

35	 amboben, rom obieqti _ mag., ricxvi an ricxvTa simravle _ aris 
gansazRvrebadi (mocemul formalizmSi), Tu arsebobs winadadebaTa 
iseTi funqcia, romelic mas gansazRvravs; Sdr. SeniSvna 20. amgvarad, 
termini ̀ gansazRvrebadi~, Tumca metamaTematikuri (semantikuri) war-
moSobisaa, Tavisi ̀ moculobiT~ is wminda maTematikuria, radgan gamox-
atavs maTematikur obieqtTa Tvisebas (aRniSnavs klass). amis Sede-
gad gansazRvrebadobis cneba SeiZleba Tavidan ganisazRvros wminda 
maTematikuri terminebiT, Tumca ara im formalizebul disciplinaSi, 
romelsac ukavSirdeba es cneba; miuxedavad amisa, gansazRvrebis fun-
damenturi idea ucvleli rCeba. Sdr. aq _ aseve Semdegi bibliografi-
uli miTiTebisTvis _ Tarski [1];, gansazRvrebadobasTan dakavSirebuli 
sxvadasxva Sedegebi aseve SeiZleba moiZebnos literaturaSi, mag., Hil-
bert–Berneys [1] tomi I, gv. 354, 369, 456, da a.S.; da Lindenbaum–Tarski 
[1]. SeiZleba SevniSnoT, rom termini `gansazRvrebadi~ zogjer gamoiy-
eneba sxva, metamaTematikuri (magram ara semantikuri) mniSvnelobiT; 
magaliTad, roca vambobT, rom termini gansazRvrebadia sxva termi-
nebSi (mocemul aqsiomaTa sistemis safuZvelze). aqsiomaTa sistemis 
modelis gansazRvrisTvis ix. Tarski [4].
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Abstract

A characterization of finitely generated projective algebras with
residuated monoid structure reduct is given. In particular it is shown
that an m-generated subalgebra of m-generated free algebra is projec-
tive if and only if it is finitely presented by special kind of equation.
Moreover, a characterization of finitely generated projective algebras
is given in concrete varieties of MV -algebras and Heyting algebras.

Key words: Free algebra, projective algebra, finitely presented al-
gebra, monoids, hoops, BL-algebra, MV -algebra, Heyting algebra.

1 Introduction and preliminaries

Residuated structures appears in many areas of mathematics, the main origin
of which are monoidal operation multiplication  that respects a partial or-
der ≤ and a binary (left-) residuation operation → characterized by xy ≤ z
if and only if x ≤ y → z. Such kind of structures are associated with logical
systems. If the partial order is a semilattice order, and multiplication the
semilattice operation, we get Browerian semilattices which are models of the
conjuction-implication fragment of the intuitionistic propositional calculus.
The well-known algebraic models of the conjucttion-implication fragment of
Lukasiewicz many-valued logic are another example of special class of resid-
uated structures. We are interested mainly with those monoidal structures
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which have in common the following basic properties : Integrality, commu-
tativity of the monoidal operation  and the existence of a binary operation
→ which is adjoint to the given operation .

Bosbach ([4], [5]) undertook the investigation of a class of residuated
structures (with natural partial order). He showed that the resulting class of
structures can be viewed as an equational class, and the class is congruence
distributive and congruence permutable.

J. R. Büchi and T. M. Owens [7] named the commutative members of
this equational class by hoops.

The fundamental work is devoted by W. J. Blok and I. M. A. Ferreirim
to investigation of hoops in [2]. We shall use the definitions and some results
from this work, where hoop is defined as a naturally ordered pocrim (i. e.,
partially ordered commutative residuated integral monoid). If, in addition,
pocrim is a lattice, compatible with the partially order, then it is called by
integral, residuated, commutative l-monoid (see [24]).

We list now the algebraic structures which contain as a reduct a residuated
operation : Wajsberg hoops [2], residuated lattices and BL-algebras [22],
Wajsberg algebras [15], MV -algebras [8], Heyting algebras (alias pseudo-
Boolean algebras) , Gödel algebras and product algebras [22]. We give to
such kind of algebras the name monoidal residuated algebras, shortly MRA-
algebras.

A structure (A,, 1,≤) is partially ordered monoid if (A,, 1) is a monoid,
≤ is a partial order on A, and for all x, y, z ∈ A, if x ≤ y, then x y ≤ y z
and z  x ≤ z  y. A is integral if, for all x ∈ A, x ≤ 1. A is residuated if
for all x, y ∈ A the set {z : z  x ≤ y} contains the greatest element, called
the residual of x relative to y, and denote by x → y. A partially ordered,
commutative, residuated and integral monoid (pocrim) (A,, 1,≤) can be
treated as an algebra (A,,→, 1), since the partial order can be retrieved
via x ≤ y iff x → y = 1. The class M of all pocrims satisfies the following
axioms [2]:

(M1) x 1 = x,

(M2) x y = y  x,

(M3) x→ 1 = 1,

(M4) 1 → x = x,
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(M5) (x → y)→ ((z → x)→ (z → y)) = 1,

(M6) x → (y → z) = (x  y)→ z,

(M7) x → y = 1 & y → x = 1⇒ x = y.

Conversely, in every algebra (A,,→, 1) satisfying (M1)-(M7) can be
defined a partial order by setting x ≤ y iff x → y = 1. This partial order
makes (A,, 1,≤) a commutative partially ordered monoid in which for all
x, y ∈ A x → y is the residual of x with respect to y. In addition to (M1)-
(M7), pocrims also satisfies the following properties [2]:

(M8) x → x = 1,

(M9) x → (y → z) = (y → (x → z),

(M10) If x ≤ y, then y → z ≤ x → z and z → x ≤ z → y,

(M11) x ≤ (x → y)→ y,

(M12) x ≤ y → x.

Theorem 1. Any pocrim (A,, 1,≤) satisfies the following identities

(M13) (x → y) (y → z) ≤ (x → z),

(M14) (x → y)→ ((y → z)→ (x → z)) = 1.

Proof. (x → y) (y → z) x ≤

according to the definition of residuation : x  (x → y) ≤ y,

≤ y  (y → z) ≤ z (according to the definition of residuation). Therefore
(according to the definition of residuation)

(x → y) (y → z) ≤ (x → z).

(x → y)→ ((y → z)→ (x → z)) = ((x → y) (y → z))→ (x → z) ≥

according to M13
≥ (x → z)→ (x → z) = 1.
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The quasivariety M of all pocrims is the equivalent algebraic semantics
- in the sense of [3] - of the algebraizable deductive system SM [31] :

(S1) (p→ q)→ ((r → p)→ (r → q)),

(S2) (p→ (q → r))→ (q → (p→ r)),

(S3) p→ (q → p),

(S4) p→ (q → (p q)),

(S5) (p→ (q → r))→ ((p q)→ r).

The only inference rule of SM is Modus Ponens :

(MP) p, p→ q  q.

Let us note that if R is a commutative ring with identity 1 and Id(R)
is the monoid of ideals of R, with the usual ideal multiplication, ordered by
inclusion, then for any two ideals I, J of R, the residual of I relative to J
exists and is given by I → J = {x ∈ R : xI ⊆ J}. Hence, (Id(R), ·,→, R) is
a pocrim.

Let us note, that the class BCK of BCK-algebras consists of all algebras
(A,→, 1) satisfying (M3), (M4), (M5), (M7), (M8) and (M9). SinceM satis-
fies all of these, the class of {→, 1}-subreducts of algebras fromM consists of
BCK-algebras. Conversely, every BCK-algebra is a subreduct of a pocrim
[30], [29], [14]. Wronski [33] and Higgs [23] showed that BCK is not a variety.

We say that a partially ordered commutative monoid (A,, 1,≤) is nat-
urally ordered if for all x, y ∈ A, x ≤ y iff (∃z ∈ A)(x = z  y) (divisibility
condition).

An algebra (A,,→, 1) is called a hoop if it is naturally ordered pocrim.

Theorem 2. [4] An algebra (A,,→, 1) is a hoop if and only if (A,, 1) is
a commutative monoid that satisfies the following identities

(M6) x→ (y → z) = (x y)→ z,

(M8) x→ x = 1,

(M15) (x→ y) x = (y → x) y.

Denote by HO the variety of all hoops.
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1.1 Filters and congruences

Let (A,,→, 1) be a hoop. We say that F ⊆ A is filter of A if (i) 1 ∈ F ;
(ii) if x ∈ F, y ∈ A and y ≥ x, then y ∈ F ; (iii) if x ∈ F and y ∈ F , then
x  y ∈ F.

Lemma 3. Any filter F of a hoop A satisfies the following condition : if
x ∈ F and x → y ∈ F , then y ∈ F.

Proof. According to the definition of residuation x  (x → y) ≤ y. But
x  (x → y) ∈ F. Hence y ∈ F.

One can easily check that, given X ⊆ A, the least filter generated by X,
denoted by [X), is {b ∈ A : a1  a2 · · ·  an ≤ b for some a1, a2, . . . , an ∈
X, n ∈ ω}. If, in particular, X = {a}, then [a) = {b ∈ A : an ≤
b for some n ∈ ω}. It easy to check that if  is a congruence of A then
1/ is a filter of A. Moreover, the map  → 1/ establishes an order isomor-
phism between the lattice of congruences of A and its lattice of filters. The
inverse of this map is F → F , where F = {(x, y) : (x → y) (y → x) ∈ F}
is a congruence of A. If F is the filter associated with the congruence  we
often write A/F for A/.

We express the considerations in

Theorem 4. Let F be a filter of a hoop A. Then the binary relation F on
A defined by xF y iff x → y ∈ F and y → x ∈ F is a congruence relation.
Moreover, F = {x ∈ A : xF 1}.

Conversely, if  is a congruence on A, then {x ∈ A : x1} is a filter, and
xy iff (x → y)1 and (y → x)1. Therefore, the correspondence F → F is
a bijection from the set of filters of A and the set of congruences on A.

Proof. It is obvious that F is reflexive and simmetric. From M13 it follows
that F is transitive. Hence F is an equivalence relation.

Now, suppose that xF s and yF t. Since

x  y  (x → s)  (y → t) = x  (x → s)  y  (y → t) ≤ s  t

(since x  (x → s) ≤ s, y  (y → t) ≤ t),
(x → s) (y → t) ≤ x y → s t. Hence, x y → s t ∈ F. Interchanging
x with s and y with t, we get s t → x y ∈ F. Therefore x yF s t. By
M5, we have that

(y → t) → ((x → y) → (x → t)) ∈ F,
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and since y → t ∈ F , we get that

(x → y)→ (x → t) ∈ F.

By M14, we have that

(s → x)→ ((x → t)→ (s → t)) ∈ F,

and since s → x ∈ F, we get that

(x → t)→ (s → t) ∈ F.

Hence
(x → y)→ (x → t) (x → t)→ (s → t) ∈ F.

According to M13

(x → y)→ (x → t) (x → t)→ (s → t) ≤ (x → y)→ (s → t).

Hence, (x → y) → (s → t) ∈ F. In a similar way we can see that also
(s → t)→ x → y) ∈ F. Hence (x → y)F (s → t).

From M2 and M3 it follows that F = {x ∈ A : xF1}.
Conversely, suppose that  is a congruence on A. If x1 and y1, then

(x y)1. If x1 and x ≤ y, then x → y = 1 and 1 = (x (x → y))1→= y
Hence {x ∈ A : x1} is a filter.

If xy, then (x → y)(y → x)(x → x) = 1. Conversely, if (x → y)1 and
(y → x)1, then xx  (x → y) = y  (y → x)y. Therefore xy.

Now suppose that (A,,→, 1) is a pocrim. As it is easy to see, if F is
a filter of A, then F is a congruence of A. Moreover, (A/F ,,→, 1) is a
pocrim, where x/F  y/F = (x  y)/F , x/F → y/F = (x →
y)/F and 1 = 1A/F = 1/F . Indeed, it is enough to check the quasi-
identity M7. If x/F → y/F = 1/F = (x → y)/F , then 1 → (x →
y) = (x → y) ∈ F . Similarly, if y/F → x/F = 1/F = (y → x)/F , then
1→ (y → x) = (y → x) ∈ F . Hence (x → y) (y → x) ∈ F, i. e. xF y. It
means, that x/F = y/F . Therefore (A/F ,,→, 1) is a pocrim. Since all
pocrims form quasi-variety, but not a variety [23], the set {x ∈ A : x1} may
be not a filter. In other words not every congruence  converts a pocrim A
into a pocrim A/.

From here we conclude that holds

Theorem 5. If (A,,→, 1) is a pocrim and F ⊂ A is a filter, then
(A/F , /F , → /F , 1/F ) is a pocrim.
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1.2 Wajsberg hoops and MV -algebras

A hoop is called Wajsberg hoop if it additionally satisfies the following con-
dition

(Wh) (x → y)→ y = (y → x)→ x.

Any hoop which satisfies (Wh) is in fact a lattice, where the join opera-
tion is defined by x∨ y =Def (x → y)→ y. The identity (Wh) expresses the
fact that ∨ is a commutative operation.

Wajsberg hoops are closely related to the Wajsberg algebras [15], which
are algebraic models of Lukasiewicz’s many-valued logic. Actually, Wajsberg
hoops with least element are termwise equivalent to Wajsberg algebras [3].
Moreover, it is easy to see that Wajsberg hoops which have a least element
are exactly the {,→, 1}-reducts of Wajsberg algebras.

Wajsberg algebras are definitionally equivalent to Chang’s MV -algebras
[8]. It is well known that MV -algebras are algebraic models of infinite valued
Lukasiewicz logic. We assume the reader’s familiarity withMV -algebras. For
all needed notions in MV -algebras we refer to [8], [10].

We recall that an algebra A = (A; 0, 1,⊕,, ∗) is said to be an MV
-algebra iff it satisfies the following equations:

1. (x ⊕ y)⊕ z = x ⊕ (y ⊕ z);

2. x ⊕ y = y ⊕ x;

3. x ⊕ 0 = x;

4. x ⊕ 1 = 1;

5. 0∗ = 1;

6. 1∗ = 0;

7. x  y = (x∗ ⊕ y∗)∗;

8. (x∗ ⊕ y)∗ ⊕ y = (y∗ ⊕ x)∗ ⊕ x.

Henceforth we shall write ab for a  b and an for a  · · ·  a  
n times

, for given

a, b ∈ A. Every MV -algebra has an underlying ordered structure defined by

x ≤ y iff x∗ ⊕ y = 1.
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(A;≤, 0, 1) is a bounded distributive lattice. Moreover, the following property
holds in any MV -algebra :

xy ≤ x ∧ y ≤ x ∨ y ≤ x⊕ y.

A subset J of an MV -algebra A is called a filter provided that (1) 1 ∈ J ,
(2) a ∈ J and b ∈ J imply ab ∈ J , and (3) a ≤ b and a ∈ J imply b ∈ J.
The correspondence : θ → ϕ(θ) = 1/θ = {a ∈ A : (a, 1) ∈ θ} establishes
an isomorphism ϕ from the lattice of all congruences onto the lattice of all
filters (ordered by inclusion) [8], [10], [19]. The unite interval of real numbers
[0, 1] endowed with the following operations : x⊕ y = min(1, x+ y), x y =
max(0, x+ y − 1), x∗ = 1− x, becomes an MV -algebra. For (0 =)m ∈ ω we
set Lm = (Sm;⊕,, ∗, 0, 1), where

Sm =


0,
1

m
, . . . ,

m− 1
m

, 1


,

which is a proper subalgebra of the unite interval MV -algebra.
Denote by WHO, WA, MV the varieties of all Wajsberg hoops, Wajs-

berg algebras and MV -algebras, respectively.

1.3 Dual hoops

A dual hoop is an algebra (A,⊕, −̇, 0) such that (A,⊕, 0,≤) is partially or-
dered commutative monoid , with identity 0, which is the least element of A,
and for all x, y ∈ A , x−̇y is the smallest element of the set {z : x ≤ z ⊕ y}.
Let us note that while in hoops the partial order satisfies x ≤ y iff x = z y,
for some z ∈ A (z = x → y), the partial order in dual hoops satisfies
x ≤ y iff y = z ⊕ x, for some z ∈ A. Thus if (A,,→, 1) is a hoop then
(A,⊕, −̇, 0) is a dual hoop, where x ⊕ y := x  y, x−̇y := y → x, 0 := 1.
Conversely, if (A,⊕, −̇, 0) is a dual hoop then (A,,→, 1) is a hoop, where
x y := x⊕ y, x → y := y−̇x, 1 := 0. The classes of hoops and dual hoops
are therefore term equivalent.

EXAMPLE. Let (G,+,−, 0,∨,∧) be a lattice- ordered Abelian group,
or Abelian -group, for short, with strong unit u ∈ G, u > 0. Define on
the set G[u] = {x ∈ G : 0 ≤ x ≤ u} the following operations : a +u b =
(a+ b)∧ u, a−̇b = (a− b)∨ 0. Then (G[u],+u, −̇, 0) is dual hoop. This dual
hoop may be seen as an instance of a reduction of the action of the Gamma
functor from Abelian -groups with strong unit to MV -algebras [27], [10].
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1.4 PL-algebras

Product logic algebras, or PL-algebras, for short, were introduced by Hájek,
Godo and Esteva [21]. The fundamental work on PL-algebras belong to R.
Cignoli and A. Torrens [9].

A PL-algebra is an algebra A,,→, 0) of type (2, 2, 0) such that, upon
derived operations : 1 = 0→ 0, ¬x = x → 0, x ∧ y = x  (x → y), x ∨ y =
((x → y)→ y) ∧ ((y → x)→ x), satisfies the following identities :

(PL1) (A,, 1) is a commutative monoid with identity,

(PL2) (A,∨,∧, 0, 1) is a lattice with smallest (0) and greatest (1) elements,

(PL3) x  (y ∨ z) = (x  y) ∨ (x  z), x  (y ∨ z) = (x  y) ∨ (x  z),

(PL4) (x  y)→ z = x → (y → z),

(PL5) (x → y) ∨ (y → x) = 1,

(PL6) x → x = 1,

(PL7) (¬¬z  ((x  z)→ (y  z)))→ (x → y) = 1,

(PL8) x ∧ ¬x = 0.

Let A be PL-algebra and F a filter of A. Then by familiar arguments
one can show that the stipulation :

For x, y ∈ A, xF y iff (x → y) ∧ (y → x) ∈ F

defines a congruence relation F on A, and that F = {x ∈ A : xF1}. The
correspondence F → F defines a one-one inclusion preserving mapping.

Denote by PL the variety of all PL-algebras.

1.5 BL-algebras

Let us consider the real unit interval with interval topology. A continuous
t-norm is a continuous function ∗ : [0, 1]2 → [0, 1] that is associative, com-
mutative, monotone in each argument, and satisfying a∗1 = a and a∗0 = 0,
for every a ∈ [0, 1]. Every continuous t-norm ∗ induces a residuum (i. e.
implication) → , defined by a → b =sup{c : c∗ ≤ b}.
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The structure ([0, 1], ∗,→, 0, 1) is a hoop, and ([0, 1],∨,∧, ∗,→, 0, 1) is a
main example of a residuated lattice.

Every continuous t-norm is locally isomorphic to one of the following (see,
for example, [22]) :

• Lukasiewicz t-norm , defined by a b = max{a + b− 1, 0};

• Gödel t-norm ∧, defined by a ∧ b = min{a, b};

• product t-norm ·, i. e. , ordinary product of real numbers.

Given a continuous t-norm and its residuum , the algebra ([0, 1], ∨, ∧, ∗,
→, 0, 1) generates a variety of residuated lattices, and the set of propositional
formulas in the language (∗,→, 0, 1) that take value 1 under every interpreta-
tion is called the logic of ∗. Let us note that we do not need to have the lattice
operations in the language , since they are definable by a ∧ b = a ∗ (a → b)
and a∨b = ((a → b) → b)∧((b → a) → a) [22]. Specializing to the tree basic
cases above, we have Lukasiewicz logic, Gödel logic, and product logic. All
the tree logics are interesting, and the most general fuzzy logic is the logic
of all continuous t-norms, i. e. , Hájek’s Basic Logic [22].

BL-algebras is introduced by P. Hájek in [22] as an algebraic counterpart
of one of the extensions of fuzzy logic. BL-algebra [22]

(B,∨,∧,→,, 0, 1)

is a universal algebra of type (2, 2, 2, 1, 0, 0) such that :

1) (B,∨,∧, 0, 1) is a bounded lattice ;
2) (B,, 1) is a commutative monoid with identity :

x q = q  p
p (q  r) = (p q) r

p 1 = 1 p

3) (1) p ∧ (q → (p q)) = p,
(2) ((p → q) p) ∨ q = q,
(3) (p → (p ∨ q)) = 1,
(4) ((p → r) → (r → (p ∨ q))) = 1,
(5) (p ∧ q) r = (p r) ∧ (q  r),
(6) p ∧ q = p (p → q),
(7) p ∨ q = ((p → q) → q) ∧ ((q → p) → p),
(8) (p → q) ∨ (q → p) = 1.

Denote by BL the variety of all BL-algebras.
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1.6 Heyting algebras

A Heyting algebra (H,∧,∨,→, 0, 1) is a bounded distributive lattice (H,∧,∨,
0, 1) with an additional binary operation →: H × H → H such that for any
a, b ∈ H

x ≤ a → b iff a ∧ x ≤ b.

(Here x ≤ y iff x ∧ y = x iff x ∨ y = y.)
It is well-known that the class of all Heyting algebras forms a variety,

which will be subsequently denoted by HA. Heyting algebras play an im-
portant role in different branches of mathematics: opens of a topological
space, the lattice of congruences of a lattice, the object classificator of a
topos, as well as algebraic models of Intuitionistic Logic all form Heyting
algebras. These (and other) important features boosted a thorough investi-
gation of Heyting algebras. A lot of results have been obtained. We will list
only some of them: representation of Heyting algebras by means of Esakia
spaces, which are ”good” Priestley spaces (Esakia [13]); description of finitely
generated free Heyting algebras (Urquhart [32], Grigolia [18], Bellissima [1],
Ghilardi [16], Butz [6]).

Idempotent hoops, i. e. , hoops which satisfies xx = x, are semilattices
with respect to the operation of multiplication . They have been considered in
the literature under the names implicative semilattices [28], and Brouwerian
semilattices [25] and are the {∧,→, 1}-subreducts of Heyting algebras.

All listed above classes of algebras are characterized with common prop-
erty : filter defined congruences, all primitive operation of algebras are de-
fined by monoidal operation and its adjoint - residuum. These algebras from
the classes we name monoidal residuated algebras.

2 Free and projective algebras

Let K be an arbitrary variety. Recall that an algebra A ∈ K is said to
be a free algebra in K, if there exists a set A0 ⊂ A such that A0 generate
A and every mapping f from A0 to any algebra B ∈ K is extended to a
homomorphism h from A to B. In this case A0 is said to be the set of free
generators of A. If the set of free generators is finite then A is said to be a
free algebra of finitely many generators.
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The name ”free algebra” came from the fact that free algebras of K are
free from any additional identities on the free generators. In other words, for
any identity p(x1, . . . , xm) = q(x1, . . . , xm), p(x1, . . . , xm) = q(x1, . . . , xm) is
an identity of K iff the polynomials P (g1, . . . , gm) and Q(g1, . . . , gm), corre-
sponding to p(x1, . . . , xm) and q(x1, . . . , xm) respectively, are equal to each
other in the m-generated free algebra F (m) ∈ K, where g1, . . . , gm denote
the free generators of F (m).

Also recall that an algebra A ∈ K is called projective, if for any B,C ∈ K,
any epimorphism (that is an onto homomorphism ) γ : B → C and any
homomorphism β : A → C, there exists a homomorphism α : A → B such
that γα = β.

A B

C










α

β
γ

An algebra B ∈ K is said to be a retract of an algebra A ∈ K, if there
exist a monomorphism (that is a one-to-one homomorphism) µ : B → A and
an epimorphism ε : A → B such that εµ = IdB, where IdB denotes the
identity map on B.

B A
µ

ε

It is well known that in every variety K, projective algebras can be char-
acterized as retracts of free algebras of K. (In particular, every free algebra
of K is projective.)

Let K ∈ {HO, WH, WA, MV , PL, BL, HA} .
Let F (m,Ω) be the free algebra of m generators in a variety of K defined

by using the finite set Ω of extra axioms in m variables (for the definition
see [17]). Let us note that if Ω is a finite set of m-ary identities, then it
can be represented by just one identity P = 1. Indeed, if P = Q is an
identity, then the one is equivalent to (P → Q)  (Q → P ) = 1 or , in
abbreviated version, P ↔ Q = 1. In turn, if we have finite number of
identities Ω = {P1 = Q1, . . . , Pn = Qn}, then we can replace the one by the
equivalent identity

n
i=1(Pi ↔ Qi) = 1.

Lemma 6. Let P be an m-ary polynomial. Then there is a filter J such that
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F (m, {P = 1}) ∼= F (m)/J .

Proof. Let J = [P (g1, . . . , gm)) be the least filter containing P (g1, . . . , gm)
where g1, . . . , gm be free generators of F (m). We need to prove that the
“principal” filter J such that F (m)/J ∼= F (m,P = 1). Let g1, . . . , gm be
free generators of F (m). Then g1/J, . . . , gm/J are generators of F (m)/J .
Let also A be an MV -algebra generated by {a1, . . . , am}, P (a1, . . . , am) = 1
and f : F (m) → A be a homomorphism such that f(gi) = ai, i = 1, . . . ,m.
Then P n(g1, . . . , gm) ∈ f−1({1}), n ∈ ω and therefore J ⊆ f−1({1}). By the
homomorphism theorem there is a homomorphism f  : F (m)/J → A such
that the diagram

F (m)  A

 �

��πJ f 

f

F (m)/J

commutes. It should be clear that f  is the needed homomorphism extending
the map gi/J → ai.

Lemma 7. Let u ∈ F (m) be a generator of the proper filter J = {x : x ≥
un, n ∈ ω}. Then F (m)/J ∼= F (m, {P = 1}), where P is some m-ary
polynomial.

Proof. Let J be a filter satisfying the condition of the Lemma. Then u =
P (g1, . . . , gm) for some polynomial P , where g1, . . . , gm are free generators.
We have that F (m)/J is generated by g1/J, . . . , gm/J , and that

P (g1/J, . . . , . . . , gm/J) = P (g1, . . . , gm)/J = 1F (m)/J .

The rest can be verified as in the proof of Lemma 1.

Proposition 8. If A ∈ MV is finite and generated by m elements, then there
is a principal filter J such that A ∼= F (m)/J .

Proof. Let A ∈ MV be finite and generated by a1, . . . , am, i. e. A =<
{a1, . . . , am} >. Let Pai

be the m-ary polynomial xi, and in general let Px

be a polynomial such that Px(a1, . . . , am) = x for each x ∈ A. Let Ω be
the collection of equations of the type Px ⊕ Py = Px⊕y, Px  Py = Pxy,
P ∗x = Px∗ for x, y ∈ A and P0 = 0, P1 = 1. Then A ∼= F (m,Ω). For if
A1 =< {b1, . . . , bm} > and b1, . . . , bm satisfy E, then {Px(b1, . . . , bm) : x ∈
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A} = A1 and the map h : A → A1 defined by h(x) = Px(b1, . . . , bm) is a
homomorphism extending the map ai → bi i = 1, . . . ,m. Since Ω is finite,
the proposition follows.

Corollary 9. If 0 < k ≤ m, then there is a principal filter J such that
F (k) ∼= F (m)/J .

Proof. F (k) ∼= F (m, xk = xk+1, xk = xk+2, . . . , xk = xm).

The assertions 1-4, formulated above, is given in [12].
From the above mentioned we arrive to

Theorem 10. An MV -algebra A is finitely presented iff A ∼= F (n)/J for
some principal filter J of F (n).

Now we give exact definition of finitely presented algebra [26]. An algebra
A is called finitely presented if A is finitely generated, with the generators
a1, . . . , am ∈ A, and there exists a finite number of equations

P1(x1, . . . , xm) = Q1(x1, . . . , xm)
. . .

Pm(x1, . . . , xm) = Qm(x1, . . . , xm)

holding in A on the generators a1, . . . , am ∈ A such that if there exists m-
generated algebra B, with generators b1, . . . , bm ∈ B, then there exists a
homomorphism h : A → B sending ai to bi.

3 n-generated projective MV -algebras

Theorem 11. [20] .Let F (m) be the m-generated free algebra of a variety K,
and let g1, . . . , gm be its free generators. Then an m-generated subalgebra A
of F (m) with the generators a1, . . . , am ∈ A is projective if and only if there
exist polynomials P1(x1, . . . , xm), . . . , Pm(x1, . . . , xm) such that

Pi(g1, . . . , gm) = ai

and
Pi(P1(x1, . . . , xm), . . . , Pm(x1, . . . , xm)) = Pi(x1, . . . , xm)

holds in the variety K, i = 1, . . . ,m.
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Proof. Let A be an m-generated projective subalgebra of F (m). Then, there
exists an epimorphism h : F (m) → A such that h(gi) = ai, i = 1, . . . ,m,
and h(x) = x for every x ∈ A. Since ai ∈ F (m), i = 1, . . . ,m, and F (m)
is m-generated, there exist polynomials P1(x1, . . . , xm), . . . , Pm(x1, . . . , xm)
such that

P1(g1, . . . , gm) = a1, . . . , Pm(g1, . . . , gm) = am.

But then

h(ai) = h(Pi(g1, . . . , gm)) = Pi(h(g1), . . . , h(gm)) = Pi(a1, . . . , am) =

Pi(P1(g1, . . . , gm), . . . , Pm(g1, . . . , gm)).

On the other hand, since h(ai) = ai, we have h(ai) = Pi(g1, . . . , gm). Com-
bining these two identities we obtain

Pi(P1(x1, . . . , xm), . . . , Pm(x1, . . . , xm)) = Pi(x1, . . . , xm),

i = 1, . . . ,m.

Conversely, let A be an m-generated subalgebra of F (m) and there exist
polynomials Pi(x1, . . . , xm) such that

Pi(g1, . . . , gm) = ai (1)

and

Pi(P1(x1, . . . , xm), . . . , Pm(x1, . . . , xm)) = Pi(x1, . . . , xm), (2)

i = 1, . . . ,m. Since A is m-generated, there exists a homomorphism h :
F (m) → A such that h(gi) = ai (i = 1, . . . ,m). Let x be any element
of A ⊆ F (m). Then there exists a polynomial Q(x1, . . . , xm) such that
Q(a1, . . . , am) = x. But then

h(x) = h(Q(a1, . . . , am)) = h(Q(P1(g1, . . . , gm), . . . , Pm(g1, . . . , gm))) =

Q(P1(h(g1), . . . , h(gm)), . . . , Pm(h(g1), . . . , h(gm))) =

Q(P1(a1, . . . , am), . . . , Pm(a1, . . . , am)) = (using (1))

Q(P1(P1(g1, . . . , gm), . . . , Pm(g1, . . . , gm)), . . . ,
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Pm(P1(g1, . . . , gm), . . . , Pm(g1, . . . , gm))) = (using (2))

Q(P1(g1, . . . , gm), . . . , Pm(g1, . . . , gm)) = (using (1))

Q(a1, . . . , am) = x.

Therefore hIdA = IdA and A is a retract of F (m), which means that A is
projective.

Theorem 12. Any finitely generated projective MV -algebra is finitely pre-
sented.

Proof. Let A be n-generated projective MV -algebra. Then A is a retract
of F (n) : there exist a monomorphism ε : A → F (n) and onto homo-
morphism h : F (n) → A such that hε = IdA and there exist polynomi-
als P1(x1, . . . , xn), . . . , Pn(x1, . . . , xn) such that Pi(g1, . . . , gn)) = εh(gi) and
Pi(P1(x1, . . . , xn), . . . , Pn(x1, . . . , xn)) = Pi(x1, . . . , xn) holds, i = 1, . . . , n,
where g1, . . . , gn are free generators of F (n) (Theorem 6). Observe that
h(g1), . . . , h(gn) are generators of A which we denote by a1, . . . , an respec-
tively. Let e be the endomorphism εh : F (n) → F (n). This endomorphism
has properties : ee = e and e(x) = x for every x ∈ ε(A). Let

u =
n

i=1

gi ↔ Pi(g1, . . . , gn)

and [u) = {x ∈ F (n) : x ≥ un, n ∈ ω} be the principal filter generated
by u, where x ↔ y = (x ⊕ y)  (x ⊕ y). So F (n,Ω) ∼= F (n)/[u), where
Ω = {xi ↔ Pi(P1(x1, . . . , xn) = 1 : i = 1, . . . , n} [12]. Observe that the
equations from Ω are true in A on the elements ε(ai) = e(gi), i = 1, . . . , n.
Indeed, since e is an endomorphism

e(u) =
n

i=1

e(gi)↔ Pi(e(g1), . . . , e(gn)).

But Pi(e(g1), . . . , e(gn)) = Pi(P1(g1, . . . , gn), . . . , Pn(g1, . . . , gn)) = Pi(g1, . . . ,
gn) = εh(gi) = e(gi), i = 1, . . . , n. Hence e(u) = 1 and u ∈ e−1(1), i. e.
[u) ⊆ e−1(1). Therefore there exists homomorphism f : F (n)/[u) → ε(A)
such that the diagram

F (n) ε(A)

F (n)/[u)








e

r
f
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commutes, i. e. rf = e, where r is a natural homomorphism sending x to
x/[u). Now consider the restrictions e and r on ε(A) ⊆ F (n) of e and r
respectively Then fr = e. But e = Idε(A). Therefore fr = Idε(A). From
here we conclude that r is an injection. Moreover r is a surjection, since
r(ε(ai)) = r(gi). Indeed e(gi) = Pi(g1, . . . , gn) and gi ↔ Pi(g1, . . . , gn) =
gi ↔ e(gi), where e(gi) = εh(gi). So gi ↔ Pi(g1, . . . , gn) ≥

n
i=1 gi ↔

Pi(g1, . . . , gn), i. e. gi ↔ Pi(g1, . . . , gn) ∈ [u). Hence r is an isomorphism
between ε(A) and F (n)/[u), Consequently A(∼= ε(A)) is finitely presented.

Theorem 13. An n-generated subalgebra A, with generators a1, . . . , an, of
n-generated free MV -algebra F (n) is projective if and only if it is finitely
presented by an equation

n
i=1

xi ↔ Pi(x1, . . . , xn) = 1,

where Pi(x1, . . . , xn) is some polynomial such that Pi(g1, . . . , gn) = ai, i =
1, . . . , n.

Proof. =⇒ is given in Theorem 7.
⇐=. Let u =

n
i=1 gi ↔ Pi(g1, . . . , gn). Then A ∼= F (n)/[u). Denote

the isomorphism by ϕ : F (n) → A and the natural homomorphism by h :
F (n) → F (n)/[u). Then ϕh : F (n) → F (n) is an endomorphism such that
ϕh(F (n)) = A. Moreover h(gi) = h(ai). Indeed, ai ↔ gi = Pi(g1, . . . , gn ↔
gi ≥ u ⇒ ai ↔ gi ∈ [u) ⇒ h(gi) = h(ai). Therefore ϕ(h(ai)) = ϕ(gi/[u)) =
ai. This means that ϕ(h(x)) = x for every x ∈ A. From here we conclude
that A is projective.

Let V be any subvariety of the variety from the following list : hoops,H,BL,
MV,G,PL, where H,BL,G,PL are the varieties of all Heyting , BL-, Gõdel
and PL− (product) algebras respectively. In all these varieties we have
monoidal operation , which has left-adjoint operation - implication →.

Theorem 14. Any m-generated projective subalgebra A of the m-generated
free algebra FV(m) is finitely presented.

Proof. Let a1, . . . , am ∈ A be generators of A and g1, . . . , gm ∈ FV(m) be free
generators. There exist homomorphisms h : FV(m)→ A and ε : A → FV(m)
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such that hε = IdA, and h(gi) = ai, i = 1, . . . ,m. There exist poly-
nomials Pi(x1, . . . , xm) such that Pi(g1, . . . , gm) = ai, i = 1, . . . ,m. Let
u =

m
i=1(Pi(g1, . . . , gm)↔ gi) and [u) be the filter generated by u. Denote

the natural homomorphism from FV(m) onto FV(m)/[u) by ϕ : FV(m) →
FV(m)/[u). Denote ϕε by f . Since ϕ(u) = 1, ϕ(Pi(g1, . . . , gm)) = ϕ(gi), i =
1, . . . ,m, i. e. ϕ(ai) = ϕ(gi), and , hence, f(ai) = ϕ(gi) (we identify
ε(x) with x). It is obvious that f is onto homomorphism and fh = ϕ,
since h(gi) = h(ai). Since h(gi) = h(ai), h(u) =

m
i=1(h(Pi(g1, . . . , gm)) ↔

h(gi)) =
m

i=1(h(ai) ↔ h(gi)) = 1. Therefore f−1(1) = 1, i. e. f is injec-
tive, and ,hence, A ∼= FV(m)/[u). From here we deduce that A is finitely
presented.

Theorem 15. Let A be an m-generated , with generators a1, . . . , am ∈ A,
finitely presented , with identity P (x1, . . . , xm) = 1, subalgebra of the free m-
generated algebra FV(m) over the variety V with free generators g1, . . . , gm.
Then A is projective if P (g1, . . . , gm) ≤

m
i=1(ai ↔ gi).

Proof. Let ϕ be natural homomorphism from FV(m) onto FV(m)/[u), where
u = P (g1, . . . , gm) and [u) is the principal filter generated by u. Then,
as we know, A is isomorphic to FV(m)/[u). Denote the isomorphism by
f : A → FV(m)/[u). Then we have the following diagram :

where ε(x) = x for every x ∈ A. Consider the homomorphism h = f−1ϕ.
Then h(ai) = f−1(ϕ(ai)). But ϕ(ai) = ϕ(gi), since ϕ(gi ↔ ai) = ϕ(gi) ↔
ϕ(ai) ≥ ϕ(u) = 1. Therefore h(ai) = f−1(ϕ(ai)) = f−1(ϕ(gi)) = ai. It means
that h(x) = x for every x ∈ A, i. e. A is projective.

Let B be finite MV -algebra and A a subalgebra which satisfies the fol-
lowing condition :

for every nonzero smallest join-irreducible element a ∈ A there
(P) exist incomparable nonzero join-irreducible elements b1, . . . , bk ∈ B

such that bj is the smallest join-irreducible in B for some j ∈
{1, . . . , k} and b1 ∨ · · · ∨ bk = a

Lemma 16. Let A be a subalgebra of finite MV -algebra B which satisfies
the condition (P ). Then there exists a homomorphism h : B → A such that
h(x) = x for every x ∈ A.
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Proof. Let A and B be finiteMV -algebras and A a subalgebra of B satisfying
the condition (P ). Since A and B are finite, each of them can be represented
as finite product of simple finite totally ordered MV -algebras as follows :
A ∼= Lm1 × · · · × Lmk

and B ∼= Ln1 × · · · × Lnr . Since A is a subalgebra
of B, for every mj (j ∈ {1, . . . , k}) there exist ni1 , . . . , nil such that Lmj

is
a subalgebra of Lni1

× · · · × Lnil
, i. e. mj|nit , nit ∈ {ni1 , . . . , nil}, where

mj|nit means that mj divides nit . In other words there exist positive integers

c
(j)
1 , . . . , c

(j)
µj , j = 1, . . . , k, such that nit = mjc

(j)
µj . Observe that Lmj

is a
retract of Lnit

if and only if mj = nit . Let us note also that nontrivial
homomorphisms of a finite direct product are canonical projections. So, to
be Lmj

a retract of Lni1
× · · · × Lnil

it is necessary and sufficient that in the

integers c
(j)
1 , . . . , c

(j)
µj one of them should be coincided with 1, i. e. c

(j)
q = 1

for some q ∈ {1, . . . , µj}.
Condition (P ) says that if Lmj

is a subalgebra of Ln1 × · · · × Lnl
, then

Lmj
∼= Lnt for some t ∈ {1, . . . , l}. Let us note that the smallest nonzero

join irreducible element bj(= (0, . . . , 0, b

j, 0, . . . , 0)) of B in the condition (P )

has the component bj belonging to Lmj
, which is at the same time the atom

of Lmj
. It is clear that Lmj

is a retract of Lni1
× · · · × Lnil

. Indeed, the
embedding ε : Lmj

→ Lni1
× · · · × Lnil

, since Lmj
∼= Lnt , every element

a ∈ Lmj
sends to (a, . . . , a  

l times

) ∈ Lni1
× · · · × Lnil

. Then πtε = Id, where πt is

t-th projection. Making the same procedure for every mj, j = 1, . . . , k, we
conclude that A is a retract of B.

By a inverse system in a category C we mean a family {Bi, πij}i∈I of
objects, indexed by a directed poset I, together with a family of morphisms
πij : Bj → Bi) satisfying the following conditions for each i ≤ j:

(i) πkj = πki ◦ πij for all k ≤ i ≤ j;

(ii) πii = 1Bi
for every i ∈ I.

For brevity we say that {Bi, πij}I is an inverse system in C. We shall omit
to specify in which category we take an inverse system when this is evident
from the context.

The inverse limit of an inverse system is an object B of C together with
a family πi : B → Bi of morphisms (which is often denoted by {B, πi})
satisfying the condition: πij ◦ πj = πi for i ≤ j, and having the following
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universal property: for any objectD of C together with a family of morphisms
λi : D → Bi, if πij◦λj = λi for i ≤ j, then there exists a morphism λ : D → B
such that πi ◦ λ = λi for any i ∈ I.

The inverse limit of the above system is denoted by lim←−{Bi, πij}I , and its
elements by (bi)i∈I , with bi ∈ Bi. If πij is understood, we may simply write
lim←−{Bi}I .

Recall from Grätzer [17] that the inverse limits of families of algebras are
constructed in the following way:

Suppose {Bi}i∈I is an inverse family of algebras. Consider their product
i∈I Bi. Call (bi)i∈I ∈


i∈I Bi a thread, if πij(bj) = bi for j ≥ i. Let B be

the subset of


i∈I Bi consisting of all threads. Hence

B = {(bi)i∈I ∈

i∈I

Bi : πij(bj) = bi, j ≥ i}.

Then it is well known that B is a subalgebra of


i∈I Bi, and that B is
isomorphic to lim←−{Bi}I .

We denote by Kn the variety of MV -algebras generated by {L1, . . . ,Ln},
i.e. Kn = V ({L1, . . . ,Ln}). Let Fn(m) be the m-generated free MV -algebra
in the variety Kn and F (m) be the m-generated free MV -algebra in the
variety MV.

Note thatKn is a locally finite variety. It is obvious thatMV = V (∪n∈ωKn).
On Z+ we define the function vm(x) as follows: vm(1) = 2

m, vm(2) = 3
m−

2m, . . ., vm(n) = (n+1)
m−(vm(n1)+. . .+vm(nk−1)), where n1(= 1), . . . , nk−1

are all the divisors of n distinct from n(= nk).
By [11] (Lemma 2.2) we have:

Theorem 17. Fn(m) ∼= Lvm(1)
1 × . . .× Lvm(n)

n .

Theorem 18. [11]. F (m) is isomorphic to a subalgebra of an inverse limit of

an inverse family {Fn(m)}n∈ω with free generators Gi = (g
(1)
i , g

(2)
i , . . . ), where

i = 1, . . . ,m and g
(n)
1 , . . . , g

(n)
m are free generators of the free m-generated

MV -algebra Fn(m) ∈ Kn.

Let V be a variety and V0 its subvariety. Let A be an algebra from V.
A homomorphism h0 from the algebra A onto an algebra A0 ∈ V0 is called
V0-morphism (or universal morphism into V0) if for any homomorphism
f : A → B ∈ V0 there exists a homomorphism h : A0 → B such that
hh0 = f (for detail information see [26]).
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It is well known (see [26]) that if FV(n) is n-generated free algebra of a
variety V0, then its V0-morphism image into V0 is n-generated free algebra
FV0(n) in the subvariety V0.

Theorem 19. A subalgebra A of m-generated free algebra F (m) is projective
if and only if πn(A) (→ πn(F (m))) is a subalgebra of πn(F (m)) satisfying
the condition (P ), where πn is Kn-morphism from F (m) onto Fn(m) ∈ Kn,
n ∈ ω.

Proof. Let us suppose that A is an m-generated subalgebra of m-generated
free algebra F (m) such that πn(A) → πn(F (m)) is a subalgebra of πn(F (m))
satisfying the condition (P ), where πn is Kn-morphism from F (m) onto
Fn(m) ∈ Kn. Denote the embedding by ε, actually ε(a) = a for every a ∈ A.
According to Theorem 11 the m-generated free MV -algebra F (m) is isomor-
phic to a subalgebra of the inverse limit lim←−{Fi(m)}ω = {F (m), πi}, where
πi, being a projection, is at the same time Ki-morphism. The embedding
ε induces the embedding εi : πi(A) → πi(F (m)), where πi(F (m)) = Fi(m).
Denote πi(A) by Ai.

 F2(m)     lim←−{Fi(m)}ω F (m)

     lim←−{Ai}ω A

   
ε1 ε2 ε# #

F1(m)

A1 A2





Then, since Ai → Fi(m) satisfies the condition P , there exists a homomor-
phism ϕi : Fi(m) → Ai such that ϕiεi = IdAi

. Consequently, the mapping
ϕ = (ϕ1, ϕ2, . . . ) : F (m)→ A will be a homomorphism such that ϕε = IDA,
where ε = (ε1, ε2, . . . ). It means that A is projective. The converse is triv-
ial.

Theorem 20. An m-generated subalgebra A of m-generated free MV -algebra
F (m), with generating set {a1, . . . , am} ⊆ A, which is finitely presented by
an equation P (x1, . . . , xm) = 1, is projective if P (g1, . . . , gm)  gi = ai for
i = 1, . . . ,m, where g1, . . . , gm are free generators of F (m).

Proof. Let A be m-generated subalgebra of m-generated free MV -algebra
F (m), with generating set {a1, . . . , am} ⊆ A, which is finitely presented by
an equation P (x1, . . . , xm) = 1 and satisfies the condition P (g1, . . . , gm)gi =
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ai for i = 1, . . . ,m. Then , according to Lemma 1, A ∼= F (m)/[u) ,
where u = P (g1, . . . , gm) and [u) = {x ∈ F (m) : x ≥ un, n ∈ ω} is
a filter generated by u. Let us define new polynomial Pi(x1, . . . , xm) =
P (x1, . . . , xm)xi. It is obvious that Pi(a1, . . . , am) = P (a1, . . . , am)ai = ai.
Consider new equation

m
i=1 Pi(x1, . . . , xm)↔ xi = 1 which presents the al-

gebra F (m)/[u), where u =
m

i=1 Pi(g1, . . . , gm)↔ gi and [u
) is a principal

filter generated by u. Let us observe that
m

i=1 Pi(x1, . . . , xm) ↔ xi = 1
holds in A on the elements a1, . . . , am. Therefore there exists onto homo-
morphism h : F (m)/[u) → A sending gi/[u

) to ai. On the other hand
we have homomorphism f : F (m) → F (m)/[u), where f−1(1F (m)/[u)) =
[u). Then f  : A → F (m)/[u) is a homomorphism , which is restric-
tion of f on the subalgebra A ⊂ F (m), such that ai/[u

) = gi/[u
), i =

1, . . . ,m. Indeed, since ai = P (gi, . . . , gm)gi, ai ↔ gi = P (gi, . . . , gm)gi ↔
gi = Pi(gi, . . . , gm) ↔ gi ≥ u. Hence ai/[u

) = gi/[u
), i = 1, . . . ,m. It

means that f (ai) = gi/[u
). Therefore hf  = IdA which means that A ∼=

F (m)/[u). Consequently A is finitely presented by
m

i=1 Pi(x1, . . . , xm) ↔
xi = 1 either. Moreover Pi(a1, . . . , am) = ai and, since Pi(g1, . . . , gm) =
P (g1, . . . , gm)gi, Pi(P1(g1, . . . , gm), . . . , Pm(g1, . . . , gm)) = Pi(g1, . . . , gm) for
i = 1, . . . ,m. From here, according to Theorem 6, we conclude that A is
projective.
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maTematikuri meTodebi 
lingvistikaSi

b. h. parti, a. ter mouleni, r. i. uoli

b. h. partis, a. ter moulenis da r. i. uolis wigni `maTemati-

kuri meTodebi ligvistikaSi~ (B. H. Partee,  A. ter Meulen,  R. E. 

Wall,  Mathematical Methods in Linguistics,  Kluwer Academic Pub-

lishers,  Dordrech,  Boston,  London,  1993) swored is saxelmZRvane-

loa, romelic aucilebelia lingvisti studentebisaTvis (da 

ara mxolod studentebisaTvis) gansakuTrebiT dRes, enaTmec-

nirebis ganviTarebis Tanamedrove doneze, rodesac lingvisti-

ka Tavisi kvlevisa da analizis meTodebiT TiTqmis gauTanabrda 

zust mecnirebebs.

warmovadgenT am saxelmZRvanelos Sesavlisa (SemoklebiT) 

da A nawilis I, II Tavebis (savarjiSoebis gareSe) Targmans.

Sesavali

am wignis Seqmnis idea gaCnda adre gamocemuli ori ̀ Sesavali kursis~ safuZ-
velze. esenia: barbara hol partis “`maTematikis safuZvlebi~ da robert 
uolis `maTematikuri lingvistikis Sesavali~. orive es wigni gamoica aSS-
Si 1980-ian wlebSi. avtorebma male dainaxes TiToeuli am wignis xelaxali 
gamocemis saWiroeba; amotomac maT gadawyvites Zalebis gaerTianeba da 
male proeqts, romelic iTvaliswinebda am wignis _ `maTematikuri meTo-
debi lingvistikaSi~ _ gamocemas, SeuerTda alis ter mouleni.

winamorbedebis msgavsad, es wigni gansazRvrulia studentebisaTvis, rom-
lebic Seiswavlian lingvistikas. ra Tqma unda, misi gamoyeneba SeuZlia 
yvelas, visac surs gaecnos diskretuli maTematikis im nawils, romelic 
farTod gamoiyeneba Tanamedrove lingvistur TeoriaSi. didi sifrTxil-
iT vecadeT, rom es yofiliyo imgvari Sesavali simravleTa Teoriisa da 
logikis safuZvlebSi (A da B nawilebi), romelic Semoifargleboda sa-
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Sualo skolis donis Sesabamisi maTematikuri codniT. da marTlac, ram-
denadac aq warmodgenili maTematika ufro diskretul odenobebs exeba 
(magaliTad, rogoricaa romelime anbanis asoTa mimdevroba) da ara uwyvet 
struqturebs (rogoricaa wrfe an sivrce), mkiTxveli ufro advilad ipo-
vis msgavsebasa da siaxloves saSualo skolis algebrasTan, vidre ariTme-
tikasTan an analizur geometriasTan. amdenad, Cveni erT-erTi mizani aris 
is, rom momzaddes marTlac bazisuri kursi simravleTa Teoriasa da form-
alur logikaSi. es is disciplinebia, romlebic aucilebelia lingvistur 
(agreTve bevri sxva tipis) naSromebSi warmodgenili formalizaciebis gas-
agebad, miT ufro, rom amgvari naSromebis ricxvi dRiTi-dRe izrdeba. 

aRsaniSnavia, rom am wignis umetesi nawili gviCvenebs, Tu rogor SeiZleba 
simravleTa Teoriisa da logikis bazaze aigos SedarebiT rTuli da sain-
tereso struqturebi. amasTanave, vecadeT, rom gveCvenebina, Tu rogori 
sasargeblo SeiZleba aRmoCndes es struqturebi sxvadasxva lingvisturi 
sferoebisaTvis. 

aRniSnuli specifikuri miznis garda, Cven sxva amocanebic gvqonda, roca 
am wignze erTad vmuSaobdiT. warmovadgenT nawyvets Sesavlidan wignisa 
`maTematika lingvistebisaTvis _ safuZvlebi~:

`Soreuli da ufro zogadi mizani am wignisa aris is, rom maTematika gaxa-
dos metad misaRebi, nakleb gaugebari da vimedovnebT, sasiamovnoc ki im 
studentebisaTvis, romlebic Tavs arideben maTematikas umweobis ganc-
dis gamo an imitom, rom ejavrebaT es sagani. bevri saukeTeso saxelmZR-
vanelo daiwera aq ganxilul sakiTxebze. mkiTxvelisaTvis maTi umetesoba 
gulisxmobs maTematikis codnis sakmaod maRal dones, Tumca ara imitom, 
rom ganxiluli sakiTxi moiTxovs amas, aramed imitom, rom saswavlo pro-
gramebis umetesobaSi iseTi Temebi, rogoricaa formaluri sistemebi da 
avtomatTa Teoria, rogorc wesi, pirvel saswavli wels ar iswavleba. am 
sagnebs mogvianebiT gadian, roca ukve naswavli aqvT sakmaod didi mocu-
lobiT sxva logikuri da maTematikuri sagnebi. ra Tqma unda, am wigniT ver 
gaxdebiT Semoqmedi mkvlevari maTematikur lingvistikaSi an maTematikis 
romelime aq ganxilul dargSi; magram unda dagvijeroT, rom studentebi 
mtkice safuZvels ueWvelad Seiqmnian imisaTvis, rom ZiriTadad gaerkvnen 
rogorc lingvistikaSi, ise socialur da sxva bihevioristul mecniere-
bebSi gamoyenebul formalizmSi. amasTanave, isini meti TviTdajerebiT 
SeZleben gaagrZelon maTematikisa da logikis Semdgomi Seswavla.~
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nawili A. simravleTa Teoria

Tavi 1

simravleTa Teoriis ZiriTadi cnebebi

1. 1 simravlis cneba
simravle aris gansxvavebuli sagnebis (obieqtebis) erToblioba. am 
ukanasknelT mocemuli simravlis elementebs uwodeben. erTi simravlis 
elementebi SeiZleba iyos sruliad gansxvavebuli bunebis sagnebi. magali-
Tad, wiTeli sagnebis simravle SeiZleba aerTianebdes manqanebs, sisxlis 
ujredebs, wiTlad gaferadebul figurebs. simravlis elementebi SeiZleba 
iyos konkretuli, rogoricaa manqana, sisxlis ujredi an fizikuri bgera; 
aseve, SeiZleba iyos garkveuli abstraqcia, rogoricaa ricxvi `ori~, in-
glisuri fonema /p/, an Cinuri enis winadadeba. faqtobrivad, simravleSi 
SeiZleba gavaerTianoT sagnebi nebismierad, Tundac maT araferi hqondeT 
saerTo garda imisa, rom erTi da imave simravlis wevrebi arian. mTavari 
simravleTa TeoriaSi da, Sesabamisad, am wignis pirvel (A) nawilSi aris is, 
Tu ra SeiZleba iTqvas amgvari simravleebis Sesaxeb, maTi elementebis re-
aluri bunebis gaTvaliswinebis gareSe.

simravle SeiZleba iyos didi, magaliTad, adamianTa simravle, an patara, 
magaliTad, am wignis avtorTa simravle. simravle SeiZleba iyos sasruli, 
mgaliTad, am wignis mkiTxvelTa simravle an naturalur ricxvTa simravle 
2-sa da 98407-s Soris; aseve, simravle SeiZleba iyos usasrulo, mgaliTad, 
bunebrivi enis winadadebaTa simravle an naturalur ricxvTa simravle:
nuli, erTi, ori, sami,... ramdenadac simravlis wevri SeiZleba iyos abstraq-
tuli sagani, simravlis wevrs garkveul SemTxvevaSi SeiZleba warmoadgen-
des romeliRac sxva simravle. amgvarad, simravle SeiZleba iyos romelime 
sxva simravlis wevri da amavdroulad Seicavdes wevrebad sxva simravleebs. 
am Tvisebis wyalobiT simravleTa Teoria xdeba mZlavri iaraRi maTemati-
kuri da lingvisturi analizisas. 

simravle SeiZleba gansazRvrulad (dakanonebulad) CaiTvalos maSinac ki, 
roca Cveni codna misi wevrebis Sesaxeb aramyari da arasrulia. romael im-
peratorTa simravle mkacrad gansazRvrulia, miuxedavad imisa, rom misi 
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wevrebi araa sayovelTaod cnobili. aseve, mkacrad gansazRvrulia dawye-
biTi skolis yofil maswavlebelTa simravle, miuxedavad imisa, rom Zneli 
dasdgenia am simravlis wevrTa vinaoba. simravle rom mkacrad gansazRvru-
li iyos, amisaTvis saWiroa dadgindes is principi, romlis mixedviTac nebi-
smieri obiqtis Sesaxeb SeiZleba davaskvnaT, is mocemuli simravlis el-
ementi aris Tu ara. magaliTad, Cveni amJamindeli miznebisaTvis SeiZleba 
martivad davuSvaT, rom wiTel saganTa simravle mkacrad gansazRvrulia 
da yuradReba ar mivaqcioT im faqts (da zogierT sxva bundovanebas), rom 
ar arsebobs mkacri sazRvari wiTelsa da narinjisfers Soris. 

simravles mxolod erTi wevriT ewodeba euli (erTelementiani) simravle, 
magaliTad, simravle, romelic mxolod Sengan Sedgeba; arsebobs kidev erTi 
gansakuTrebuli simravle, carieli simravle, an nulovani simravle, ro-
melic arcerT wevrs ar Seicavs. carieli simravle Tavidan SeiZleba metis-
metad ucnaurad mogveCvenos, magram mxolod aseTad SegviZlia warmovidgi-
noT oTxkuTxa wreebis simravle an simravle yvela im sagnisa, romelTagan 
TiToeuli araa sakuTari Tavis identuri. ufro metic, amgvari simravle 
maTemtikurad mosaxerxebelia. Tu SemovifarglebiT im daSvebiT, rom sim-
ravle unda Seicavdes sul cota erT elements mainc, maSin simravleebis 
Sesaxeb Camoyalibebul zogad debulebebSi saWiro gaxdeboda gansakuTreb-
uli pirobebis daSveba carieli simravlisaTvis. sazogadod, maTematikis 
principia ganzogadebisaken swrafva maSinac ki, roca trivialuri an Sez-
Ruduli SemTxvevebi ganixileba.

simravleTa TeoriaSi miRebulia Semdegi aRniSvnebi: simravleebs CavwerT 
A, B, C,... simboloebiT, xolo simravlis wevrebs a, b, c,... simboloebiT, 
zogjer ki x, y, z,... simboloebiT. wevrobis mimarTeba Caiwereba specialuri 
∈ simbolos meSveobiT. amgvarad, Canaweri b ∈ A waikiTxeba Semdegnairad: 
b aris A-s wevri. mosaxerxebelia, agreTve, wevrobis mimarTebis uaryofis 
aRniSvna: esaa simbolo ∉. amgvarad, b ∉ A waikiTxeba Semdegnairad: b ar aris 
A-s wevri. ramdenadac simravle Tavis mxriv SeiZleba iyos sxva simravlis 
wevri, zogjer SeiZleba CavweroT: A ∈ B, roca A simravle aris B simravlis 
wevri da ar gaviTvaliswinoT, rom wevrebi patara (aramTavruli) asoebiT 
aRiniSneba.

1. 2 simravlis gansazRvra (specifikacia)
simravlis gansazRvra (specifikacia) SesaZlebelia sami gansxvavebuli 
gziT (1) wevrebis CamoTvliT, (2) im Tvisebis dasaxelebiT, romlis mixed-
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viTac obieqti ganisazRvreba rogorc mocemuli simravlis wevri, (3) im we-
sebis erTobliobis gansazRvriT, romelic mocemuli simravlis wevrebs 
warmoSobs. ganvixiloT TiToeuli meTodi cal-calke.

siis Camowera: im SemTxvevaSi, roca simravle sasrulia, SesaZlebelia misi 
wevrebis Camowera erTimeoris miyolebiT, vidre ar iqneba aRniSnuli yvela 
wevri. roca simravle ganisazRvreba siis CamoweriT, figurul frCxilebSi 
mwkrivad Camoiwereba am simravlis wevrTa saxelebi, romlebic erTmaneTi-
sagan gamoiyofa mZimeebiT. magaliTad, simravle, romlis wevrebia msofli-
os ugrZesi mdinare, amerikis SeerTebuli Statebis pirveli prezidenti da 
ricxvi sami, Caiwereba Semdegnairad:

(1-1)	 {mdinare amazoni, jorj vaSingtoni, 3}

SeniSvnis saxiT davZenT:

pirveli _ simravlis amgvari gansazRvrisas simravlis TiToeuli wevrisT-
vis gamoiyeneba saxeli an garkveuli aRwera, magram simravle Sedgeba dasax-
elebuli obieqtebisagan da ara TviT saxelebisagan. Cvens magaliTSi sim-
ravlis wevria aSS-s prezidenti, romlis saxeli, moxda ise, rom aris ‘jorj 
vaSingtoni’. magram am simravles miekuTvneba pirovneba da ara misi saxeli. 
zusatad igive simravle SeiZleba aRiweros Semdegnairad:

(1-2)	 {mdinare amazoni, amerikis SeerTebuli Statebis pirveli preziden-
ti, 3},

_ aRniSnuli pirovnebisTvis sxva aRweris gamoyenebiT. 

ra Tqma unda, SeiZleba simravle Seicavdes lingvistur obieqtebs, rogori-
caa, magaliTad, saxelebi. gaugebrobis Tavidan asacileblad sakuTriv is 
saxelebi, romlebic simravlis wevrebia, Caiwereba calmag brWyalebSi. am-
denad, simravle 

(1-3)	 {mdinare amazoni, ‘jorj vaSingtoni’, 3} 

unda ganvasxvavoT simravlisagan (1-1)-Si, ramdenadac igi Seicavs mdin-
ares, saxelsa da ricxvs, magram ar Seicavs pirovnebas, romelic iyo ameri-
kis SeerTebuli Statebis pirveli prezidenti. mniSvnelovania SevniSnoT, 
rom erTi da igive simravle SeiZleba aRiweros sxvadasxva siebis meSveobiT, 
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sadac gansxvavebulad gamoxatul elementebs araferi aqvT saerTo garda 
imisa, rom erTsa da imave obieqtebs aRniSnaven.

meore _ ramdenadac es simravleebs exeba, unda aRiniSnos, rom mxolod Cve-
ni weris marcxnidan marjvniv mimarTulebasTanaa dakavSirebuli is, rom 
simravlis wevrebi garkveuli TanmimdevrobiT Caiwereba. TumcaRa, imis 
sruliad sapirispirod, rasac amgvari Cawera gvavaraudebinebs, simravle-
Si (1-1) ar aris arc pirveli, arc meore da arc mesame wevri. nakleb gauge-
brobasTanaa dakavSirebuli aRniSvna, romelic zogjer gamoiyeneba da ro-
melic warmodgenilia qvemoT (1-4)-is saxiT:

(1-4)		  jorj vaSingtoni

				    3

		    mdinare amazoni

siis Camowera, aSkarad, bevrad ufro mosaxerxebelia dasawerad da asawyo-
bad, amitomac upiratesobas mas aniWeben.

siis CamowerasTan dakavSirebiT kidev unda aRiniSnos, rom simravlis wevr-
is saxelis ramdenjerme Cawera ar cvlis am simravlis wevrTa statuss. Tuki 
CavwerdiT:

(1-5)	 {a,  b,  c,  d,  e,  e,  e,  e}

faqtobrivad CavwerdiT zustad imave simravles, rac qvemoT CanawerSia:

(1-6)	 {a,  b,  c,  d,  e}

simravleTa Teoriis fundamenturi principidan gamomdinareobs Semde-
gi: mocemuli obieqtis Sesaxeb SeiZleba vTqvaT, rom is an aris mocemuli 
simravlis wevri, an ar aris. simravleTa Cvens TeoriaSi dauSvebelia nax-
evradwevroba an mravaljeradi wevroba, aseve dauSvebelia wevrobis raRac 
xarisxi (Tumca aris mcdeloba `aramkafio simravleTa~ Teoriebis Camoya-
libebisa, ix. Zadeh (1987)).

didi sasruli simravleebisaTvis siis Camowera SeiZleba arapraqtikuli 
aRmoCndes da Tuki raime kanonzomiereba Cans, SesaZlebelia moxdes siis 
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Semokleba. magaliTad, xuTis jeradTa simravle nulidan asis CaTvliT Sem-
degnairad Caiwereba:

(1-7)	 {0, 5, 10, 15, . . . , 95, 100}

predikaciuli aRniSvna: siis Camowera, mkacrad rom vTqvaT, SeiZleba 
gamoviyenoT mxolod sasruli simravleebisaTvis, TumcaRa zogjer, elif-
suri saxiT, igi gamoiyeneba sayovelTaod cnobili iseTi usasrulo simrav-
leebis Casawerad, rogoricaa sxvadasxva saxis ricxvTa simravleebi. mag-
aliTad, dadebiT mTel ricxvTa simravle zogjer amgvarad aRiniSneba: {1, 
2, 3, 4, . . . }. usasrulo simravleebis aRsawerad umjobesia ganvsazRvroT 
is Tviseba, rac saerToa mocemuli simravlis wevrebisaTvis. simravlis 
amgvari aRweris saxea e.w. predikaciuli aRniSvna, romelic Semdegnairad 
warmoidgineba:

(1-8)	 {x │ x  aris luwi ricxvi, romelic metia 3-ze}

vertikaluri xazi, romelic mosdevs cvladi x-is pirvel gamoCenas 
aRniSnavs:‘iseTi, rom’. (1-8) mTliani gamosaxuleba Semdegnairad unda wavi-
kiTxoT: ‘yvela iseT x-Ta simravle, rom x  aris luwi ricxvi, romelic me-
tia 3-ze’. aq x  warmoadgens cvlads, romelic SeiZleba moviazroT rogorc 
damxmare simbolo, romelic aRniSnavs ara erT romelime garkveul obi-
eqts, aramed imas, romelsac mocemuli predikacia miemarTeba. aRsaniSna-
via, rom predikaciuli aRniSvniT erTnairad aRiwereba rogorc sasruli, 
ise usasrulo simravleebi (mag., predikacia: ‘x aris luwi ricxvi 3-sa da 9-s 
Soris’ gansazRvravs sasrul simravles {4, 6, 8}); amasTanave, faqtobrivad 
erTi da imave informaciis Semcveli ori predikacia erTsa da imave simrav-
les gansazRvravs. magaliTad:

(1-9)	 {x │ x  unaSTod iyofa 2-ze da metia an tolia 4-is}

warmoadgens imave simravles, rac (1-8).

aseve, predikaciiT SeiZleba ganisazRvros simravlis wevrebi sxva saganTan 
mimarTebiT. magaliTad:

(1-10)	 {x │ x  aris wigni da igi ekuTvnis meris}

amgvarad gansazRvruli simravle moicavs wignebs, romlebic meris ekuTv-
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nis.

raselis paradoqsi: simravleTa Teoriis Camoyalibebis adreul periodSi 
nebismieri moazrebuli Tviseba ganixileboda rogorc simravlis ganmsaz-
Rvreli Tviseba; magram bertran raselma 1901 wels aRmoaCina, rom simrav-
lis amgvarma gansazRvrebam, romelic savsebiT misaRebia, SeiZleba parado-
qsamde migviyvanos. 

raselma pirvelma SeniSna, rom Tu simravle gansazRvrulia misi wevrebis 
garkveuli Tvisebis mixedviT, maSin zogierTi simravle SeiZleba sakuTari 
Tavis wevri aRmoCndes, zogierTi ki ara. magaliTad, yvela spilos simrav-
le ar aris spilo da amdenad, es simravle ar aris sakuTari Tavis wevri. 
magram yvela abstraqtuli cnebis simravle unda moicavdes sakuTar Tavs 
rogorc wevrs, ramdenadac simravle abstraqtuli cnebaa. aqedan gamom-
dinare, Tvisebebi ‘aris sakuTari Tavis wevri’ da ‘ar aris sakuTari Tavis 
wevri’ unda warmoadgendnen simravlis ganmsazRvrel Tvisebebs. maSasadame, 
SeiZleba ganisazRvros simravle U _im simravleTa simravle, romlebic ar 
arian sakuTari Tavis wevrebi: U= {x│x ∉ x  }. axla vikiTxoT U-s Sesaxeb: 
aris is sakuTari Tavis wevri Tu ara? pasuxi SesaZloa orgvari iyos: (i) Tu 
Uar aris sakuTari Tavis wevri, maSin is akmayofilebs U-s ganmsazRvrel 
Tvisebas da amdenad, igi unda iyos U-s wevri, e.i. sakuTari Tavis wevri; an 
(ii) Tu Uaris sakuTari Tavis wevri, maSin igi ar akmayofilebs simravlis 
ganmsazRvrel Tvisebas da amdenad, Uar aris U-s, e.i sakuTari Tavis wevri. 
amgvarad, orive SemTxvevaSi, Ugind iyos, gind ar iyos sakuTari Tavis 
wevri, Sedegi logikur paradoqss warmoadgens. aqedan bunebrivia daskvna, 
rom aseTi U simravle ar arsebobs, Tumca kantoris simravleTa TeoriaSi 
araferi ar gamoricxavs amgvari ganmsazRvreli Tvisebis SesaZleblobas. 

raselis paradoqsis aRmoCena metad mniSvnelovani iyo (bevri gansxvave-
buli, Tumca arsebiTad ekvivalenturi versiebi Camoyalibda mas Semdeg), 
magram kidev ufro mniSvnelovani iyo igi sxva faqtis gamo, _ logikosebi 
da maTematikosebi manamde cdilobdnen eCvenebinaT, rom simravleTa Teo-
ria SeiZleba iqces yovelgvari maTematikis safuZvlad. simravleTa Teor-
iis safuZvlebSi amgvari paradoqsis aRmoCenam bevri adamiani daaeWva ukve 
farTod gamoyenebul da nacnob maTemetikur cnebebSi, TumcaRa maTemati-
kaSi muSaoba grZeldeboda Cveulebrivad, TiTqos aRniSnuli fundamentu-
ri krizisi dabrkolebas ar warmoadgenda. bevri novatoruli idea gaCnda 
am paradoqsis Tavidan asacileblad, mis asaxsnelad da imisTvisac, rom 
aRniSnuli paradoqsis Sedegebi umtkivneulo gamxdariyo. erTi amgvari 
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idea, Tavdapirvelad raselis mier SemoTavazebuli, iyo tipTa Teoria, ro-
melic warmatebulad iqna gamoyenebuli rogorc bunebrivi enebis mimarT 
(magaliTad, montegius gramatikaSi; ix. naw. D), enebisa da maTi semantikis 
programirebis konteqstSi. aq ar ganvixilavT tipTa Teorias zogadad da 
arc simravlur-Teoriuli paradoqsebis nebismier sxva gadawyvetas, ram-
denadac es Cveni wignis interesTa sazRvrebs scildeba (Tumca SegiZliaT 
ixiloT simravleTa Teoriis aqsiomatizacia me-8 TavSi, naw. 2.8).

rekursuli wesebi: sasruli simravleebisaTvis, romlebic martivad gan-
isazRvreba wevrebis CamoweriT da romlebsac, amdenad, arasodes mivyevarT 
aRniSnul paradoqsebamde, cvlilebebi saWiro ar iyo. usasrulo simrav-
leebisaTvis ki umartives gzas, romelic amgvar paradoqsebs agvacilebda 
da amave dros, iZleoda SesaZleblobas gagvesazRvra maTematikosebisaT-
vis Rirebul simravleTa umetesoba, warmoadgenda iseTi wesis Camoyali-
beba, romlis mixedviTac sasruli bazisidan “rekursulad” warmoiSoboda 
simravlis elementebi. magaliTad, simravle E = {4, 6, 8, . . . } (=(1.8)=(1.9)) 
SesaZlebelia warmoiqmnas Semdegi wesis mixedviT:

(1-11)	 a) 4 ∈ E
	 b) Tu x  ∈ E, maSin x  + 2 ∈ E
	 c) E-s ar ekuTvnis araferi sxva.

mocemuli wesis pirveli nawilis mixedviT 4 aris E-s wevri; am wesis meore 
nawilis ramdenjerme gamoyenebiT vadgenT: ramdenadac 4 ∈ E, maSasadame 6 ∈ 
E; ramdenadac 6 ∈ E, maSasadame 8 ∈ E; da a.S. wesis mesame nawili gvarwmenebs, 
rom nebismieri sxva ricxvi, romelic a da b nawiliT ar ganisazRvreba, ar 
ekuTvnis E-s. simravlis wevrTa warmomSob wess Semdegi saxe aqvs: pirveli, 
eqspliciturad warmodgenilia simravlis elementTa sasruli raodenoba 
(umetesad mxolod erTi); Semdeg mocemulia Tu-maSin gamonaTqvamTa sas-
ruli raodenoba, romlebic gansazRvraven garkveul mimarTebas am sim-
ravlis mocemul wevrebs Soris da amgvarad, simravlis nebismieri wevri 
ganisazRvreba Tu-maSin gamonaTqvamTa iseTi jaWviT, romelis dasawyisSia 
wesis pirveli nawiliT gansazRvruli erT-erTi wevri; amasTanave, nebism-
ieri sxva elementi, romelic mocemul simravles ar miekuTvneba, ar gan-
isazRvreba amgvari jaWviT. aRniSnuli rekursuli meqanizmi ufro dawvr-
ilebiT ganixileba me-8 TavSi, naw. 1.1.

wevrebis Tvisebis mixedviT simravlis gansazRvris adreuli meTodi praq-
tikaSi kvlav SemorCa, ramdenadac igi sakmaod mosaxerxebelia da maTemati-
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kaSi simravleTa Teoriis am meTodis gamoyenebas, Cveulebriv, arc parado-
qsuli SemTxvevebi ar ukavSurdeba. orive meTodi farTod gamoiyeneba, Tu 
ar CavTvliT specialur Sromebs TviT simravleTa TeoriaSi.

1. 3 ideturoba simravleTa TeoriaSi da raodenobrioba
Cven ukve vnaxeT, rom sxvadasxva siebiT da gansxvavebuli predikaciebiT 
SeiZleba ganisazRvros erTi da igive simravle. impliciturad Cven ukve 
davuSviT simravleTa identurobis cneba, metad mniSvnelovani cneba sim-
ravleTa TeoriaSi: ori simravle identuria maSin da mxolod maSin, roca 
maTi wevrebi absoluturad identuria. magaliTad:

(1-12)	 {1, 2, 3, 4, 5, 6} 
da
(1-13)	 {x │ x  aris 7-ze naklebi dadebiTi mTeli ricxvi}
da
(1-14) 	 a) 1 ∈ A
	 b) Tu x  ∈ A da x  naklebia 6-ze, maSin x  + 1 ∈ A
	 c) nebismieri sxva elementi ar ekuTvnis A-s

warmoadgens sami sxvadsxva saxis gansazRvrebas, magram imis gamo, rom 
TiToeuli maTgani simravlis wevrebad irCevs zustad erTsa da imave ele-
mentebs, vityviT, rom isini erTsa da imave simravles gansazRvraven. simrav-
leTa identurobis aRsaniSnavad gamoiyeneba tolobis niSani ‘=’. amgvarad, 
SegviZlia CavweroT Semdegi:

(1-15)	 {1, 2, 3, 4, 5, 6} = {x │ x  aris 7-ze naklebi dadebiTi mTeli ricxvi}

tolobis niSani aseve gamoiyeneba simravlis dasaxelebisas. magaliTad, 
SeiZleba davweroT:‘vTqvaT, B = {1, 2, 3, 4, 5, 6}’; am SemTxvevaSi ‘B’ davarqviT 
(1-12)-Si warmodgenil simravles. konteqtis mixedviT SeiZleba gavigoT, 
Tu risTvis gamoiyeneba ‘=’: simravlisaTvis saxelis dasarqmevad Tu imis 
aRsaniSnavad, rom ori adre ganxiluli simravle identuria. 

simravleTa identurobis cnebidan gamomdinareobs, rom carieli simrav-
le unikaluria, ramdenadac misi identurobis ganmsazRvrelia is, rom mas 
wevrebi ar gaaCnia. amitomac oTxkuTxa wreebis simravle da im elementebis 
simravle, romlebic ar arian sakuTari Tavis identurni, erTi da igive sim-
ravlea. aRsaniSnavia, rom carieli simravlisaTvis arasodes gamoiyeneba 
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siis CamowerisTvis Cveuli aRniSvna ‘{ }’; carieli simravle aRiniSneba spe-
cialuri simboloTi:‘Ø’.

A simravlis wevrTa raodenobas ewodeba simravlis raodenobrioba, rac 
Caiwereba Semdegnairad:│A│an # (A). sasruli simravlis raodenobrioba 
Caiwereba romelime naturaluri ricxviT. magaliTad, (1-12)-Si gansaz-
Rvruli simravlis raodenobrioba aris 6 da ramdenadac (1-13)-Si da (1-14)-
Si gansazRvrulia erTi da igive simravle, Sesabamasiad raodenobriobac 
igive darCeba (gasagebia, rom gansaxvavebul simravleebsac SeiZleba hqon-
deT erTi da igive raodenobrioba). usasrulo simravleebsac axasiaTebT 
raodenobrioba, Tumca igi ar gamoisaxeba naturaluri ricxviT. magali-
Tad, naturalur ricxvTa simravlis raodenobrioba ganisazRvreba ro-
gorc ‘alef-nuli’, rac Semdegnairad Caiwereba:ℵ

0
, romelic ar warmoad-

gens naturalur ricxvs. aRniSnuli sakiTxi usasrulo simravleebTan 
dakavSirebiT ufro detalurad ganixileba me-4 TavSi.

1. 4 qvesimravleebi
rodesac A simravlis yoveli wevri amave dros B simravlis wevria, A sim-
ravles vuwodebT B-s qvesimravles. simravleTa Soris am mimarTebas aRvniS-
navT Semdegnairad: A⊆B. B SeiZleba Seicavdes sxva wevrebsac imaT garda, 
romlebic Sedian A-Si, Tumca es araa aucilebeli moTxovna. amgvarad, gamo-
dis, rom yoveli simravle amavdroulad aris sakuTari Tavis qvesimravle. 
am faqtis (rom simravle aris sakuTari Tavis qvesimravle) gamosaricxad 
gamoiyeneba sakuTrivi qvesimravlis cneba, romelic Semdegnairad aRiniS-
neba: A ⊂ B. qvesimravluri mimarTebis uaryofisaTvis ubralod gadavxa-
zavT qvesimravlis simbolos, mgaliTad, A ⊄  B niSnavs, rom A ar aris B-s 
qvesimravle, rac imas niSnavs, rom A-Si aris sul cota erTi wevri iseTi, 
romelic ar aris amavdroulad B-s wevri. 

aq warmodgenili cnebebi ilustrirebulia Semdegi magaliTebiT:

(1-16)	 a) {a,  b,  c} ⊆ {s,  b,  a,  e,  g,  i,  c}
	 b) {a,  b,  j} ⊄ {s,  b,  a,  e,  g,  i,  c}
	 c) {a,  b,  c} ⊂ {s,  b,  a,  e,  g,  i,  c}
	 d) Ø ⊂ {a}
	 e) {a,  {a}} ⊆ {a,b,  {a}}
	 f) {{a}} ⊄ {a}
	 g) {a} ⊄ {{a}}, magram {a} ∈ {{a}} (!!!)
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qvesimravlis gansazRvrebidan gamomdinareobs kuriozuli Sedegi: nu-
lovani (carieli) simravle aris nebismieri simravlis qvesimravle. e.i. 
nebismieri A simravlisaTvis adgili aqvs: Ø ⊆ A. ramdenadac Ø-s wevrebi 
ar gaaCnia, gamonaTqvami, rom Ø-is yoveli wevri amavdroulad A-s wevria, 
faqtobrivad azrs moklebulia. igive SeiZleba davasabuToT sxvagvarad. 
rogor SeiZleba, rom Ø ar iyos A-s qvesimravle? qvesimravlis gansaz-
Rvrebis mixedviT, Ø-Si unda arsebobdes iseTi elementi, romelic ar aris 
amavdroulad A-s elementi. es SeuZlebelia, ramdenadac Ø-s saerTod ar 
gaaCnia elementebi da amdenad, ar SegviZlia vTqvaT, rom Ø ⊄ A. ramdenadac 
Cveni msjeloba araa damokidebuli imaze, Tu A-s saxiT ra simravlea war-
modgenili, WeSmaritia Semdegi daskvna: nebismieri A simravlisaTvis Ø ⊆ 
A. 

sayuradReboa Semdegi: marTalia, Ø ⊆ {a}, magram {Ø} ⊄ {a}. es imitom, rom 
{Ø} simravles ekuTvnis garkveuli elementi, saxeldobr Ø da amitomac is 
ar warmoadgens cariel simravles. amdenad, ar aris marTali, rom {Ø}-is 
yoveli wevri aris, agreTve, {a}-s wevri; amgvarad, {Ø} ⊄ {a}.

simravlis wevrebi da qvesimravleebi warmogvidgenen mimarTebebs nawili-
sa mTelTan, magram TiToeul maTganTan es mimarTebebi gansxvavebulia 
da isini erTmaneTSi ar unda avurioT. qvesimravle, rogorc saxelwodeba 
gviCvenebs, yovelTvis aris simravle, maSin roca wevri SeiZleba iyos an ar 
iyos simravle. {dedamiwa, venera, marsi} simravlis wevria marsi, magram igi 
araa misi qvesimravle. simravle, romelic Seicavs marss rogorc erTaderT 
wevrss, {marsi}, {dedamiwa, venera, marsi} simravlis qvesimravlea; es imi-
tom, rom pirveli simravlis yoveli wevri (faqtobrivad erTaderTi wevri) 
meore simravlis wevria. amasTanave, ramdenadac yoveli simravle sakuTari 
Tavis qvesimravlea, araa naTeli, simravle SeiZleba iyos Tu ara Tavisi Ta-
vis wevri (rogorc es zemoT vnaxeT raselis paradoqsis ganxilvisas). yur-
adReba miaqcieT, Tu ramdenad mniSvnelovania erTmaneTisagan ganvasxvavoT 
marsi _ rogorc planeta da {marsi} _ rogorc simravle.

simravle, romlis wevrebi simravleebia, xSirad gaugebrobebs warmoSobs. 
ganvixiloT, magaliTad, simravle A = {b, {c}}. A-s wevrebia b da {c}. wina 
paragrafSi vimsjeleT da vnaxeT, rom b ⊄ A da {b} ⊆ A. analogiurad, {c} ⊄ 
A, radganac c ar aris A-s wevri, magram {{c}} ⊆ A, vinaidan {{c}}-s yoveli 
wevri, saxeldobr, {c}, aris A-s wevri. mkiTxvelma ganxilul magaliTTan da-
kavSirebiT unda dagvidasturos Semdegi: {b} ∉ A; c ∉ A; {{c}} ∉ A; {b, {c}} ⊆ 
A; {b, {c}} ∉ A; {{b, {c}}} ⊄ A.
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wevrebsa da qvesimravleebs Soris Semdegi gansxvaveba ukavSirdeba Cvens 
wina SeniSvnas simravleTa simravlis Sesaxeb. rogorc vnaxeT, Tu b ∈ X da X 
∈ C, maSin araa aucilebeli, rom b ∈ C. elementi b SeiZleba iyos C-s wevri 
da Tuki asea, es iqneba SemTxveviTi Tviseba C-si, magram ara aucilebeli. 
Tumca CarTvasTan dakavSirebiT unda aRiniSnos Semdegi: Tu A ⊆ B da B ⊆ 
C, maSin uciloblad WeSmaritia is, rom A ⊆ C; e.i. Tu A-s yoveli wevri aris 
amavdroulad B-wevri da aseve, Tu B-s yoveli wevri aris amavdroulad C-
s wevri, maSin uciloblad WeSmaritia is, rom A-s yoveli wevri aris amav-
droulad C-s wevri. magaliTad, 

{a} ⊆ {a,  b} da {a,  b} ⊆ {a,  b,  c}; aqedan gamomdinareobs, rom {a} ⊆ {a,  b,  
c}. Tumca, meore mxriv, a ∈ {a} da {a} ∈ {{a}, b}, magram a ∉ {{a}, b} (aq, ra Tqma 
unda, ivaraudeba, rom a da b gansxvavebuli elementebia).

1. 5 axarisxebuli simravleebi
zogjer saWiroa mivmarToT simravles, romlis wevrebia mocemuli A simrav-
lis yvela qvesimravle. am simravles A-s axarisxebul simravles uwodeben, 
romelic Caiwereba rogorc ℘(A). vTqvaT, A = {a, b}; maSin A simravlis xarisxi 
_ ℘(A) iqneba {{a}, {b}, {a, b}, Ø}. saxelwodeba `axarisxebuli simravle~ dakav-
Sirebulia Semdeg faqtTan: Tu A-s raodenobrioba gamoixateba n natural-
uri ricxviT, maSin ℘(A)-s raodenobrioba iqneba 2n, anu 2 n xarisxSi, anu 2 × 2 
× ... × 2 (n-jer). zogjer A-s axarisxebuli simravle aRiniSneba rogorc 2A.

1. 6 gaerTianeba da TanakveTa
axla gavecnobiT or operacias, romlebic simravleTa wyvilisagan awar-
moeben axal simravles.

ori A da B simravlis gaerTianeba (aRiniSneba A∪B) aris simravle, romlis 
wevrebia mxolod is obieqtebi, romlebic miekuTvnebian an A-s, an B-s, an 
orives erTad. predikaciuli warmodgeniT am gansazRvrebas Semdegi saxe 
aqvs:

(1-17)	 A∪B = 
def

{x │ x  ∈ A an x  ∈ B}

SeniSvna: ‘an’ kavSirisaTvis (1-17)-Si dasaSvebia, rom obieqti iyos orive A 
da B simravlis wevri. aRniSnuli mizezis gamo kavSiri ‘an’ am SemTxvevaSi 
inkluziuria (ix. Tavi 6. naw. 2). magaliTad:
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(1-18)	 vTqvaT, K = {a,b}, L = {c,  d} da M = {b,d}, maSin:
	 K∪L 		  = {a,b,c,d}
	 K∪M 		  = {a,b,d}
	 L∪M 		  = {b,c,d}
	 (K∪L)∪M 	 = K∪(L∪M)	 = {a,b,c,d}
	 K∪Ø 		  = {a,b} 		 = K
	 L∪Ø 		  = {c,d} 		 = L

simravleTa TeoriaSi gaerTianeba martivad SeiZleba ganvazogadoT da 
gamoviyenoT orze meti simravlis mimarT. am SemTxvevaSi gaerTianebis niSani 
iwereba im simravleTa simravlis win, romlebsac vaerTianebT. magaliTad: 
∪{K,L,M} = {a,b,c,d}, anu es aris simravle yvela im elementisa, romlebic 
miekuTvneba an K -s, an L -s, an M-s. simravleTa TeoriaSi arsebobs mSvenieri 
meTodi operaciebis vizualuri saxiT warmosadgenad, romelsac venis dia-
grama ewodeba. ori nebismierad SerCeuli simravle warmoidgineba rogorc 
nawilobriv TanamkveTni _ yvelaze ganzogadoebuli SemTxveva _ rogorc 
es nax. 1-1-zea gamosaxuli. simravlis nawili, romelic aRniSnulia ‘1’-iT, 
moicavs elementebs, romlebic miekuTvnebian A-s, magram ar miekuTvnebian 
B-s; nawili 2 aerTianebs elementebs, romlebic miekuTvnebian B-s, magram 
ar miekuTvnebian A-s; nawili 3 aerTianebs im elementebs, romlebic miekuT-
vnebian rogorc A-s, ise B-s. nawili 4-is elementebi, diagramis gareT, am 
ori simravlidan arc erTs ar miekuTvneba.	 gasagebia, rom konkretul 
SemTxvevaSi am nawilebidan erTi an meti SeiZleba carieli aRmoCndes.

A da B simravleTa gaerTianeba venis diagramaze gamoisaxeba am simravleTa 
yvela nawilebis daStrixviT, rogorc es naCvenebia nax. 1-2-ze.

meore operaciiT nebismieri ori A da B simravlisagan vRebulobT simrav-
les, romlis wevrebic mxolod is elementebia, romlebic miekuTvnebian 
orive simravles, rogorc A-s, ise B-s. am operacias ewodeba A da B simrav-
leTa TanakveTa da aRiniSneba Semdegnairad:A∩B. predikaciuli aRniSvni-
sas es simravle Semdegnairad ganisazRvreba:

(1-19) 	 A∩B = 
def

 {x │ x∈A da x∈B}

magaliTad, (1-18)-Si K da M simravleebis TanakveTa aris erTelementiani 
(euli) simravle {b}, ramdenadac b aris erTaderTi elementi, romelic mie-
kuTvneba orive simravles, rogorc K-s, ise L-s. ganvixiloT kidev ramden-
ime magaliTi:
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4
A B

1 23

nax. 1-1. venis diagrama nebismieri ori A da B simravlisaTvis.

A B

nax. 1-2. A da B simravleTa gaerTianeba

(1-20)	 K∩L 		  = ∅
	 L∩M 		  = {d}
	 K∩K 		  = {a,b} 		 = K
	 K∩∅ 		  = ∅
	 (K∩L) ∩M 	 = K∩(L∩M) 	 = ∅
	 K∩(L∩M) 	 = {b}

nebismieri ori A da B simravlis TanakveTis zogadi SemTxveva warmodge-
nilia venis diagramis saxiT nax. 1-3-ze.

A B

nax.1-3. A da B simravleTa TanakveTa.
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aseve, SesaZlebelia ganvazogadoT TanakveTa da gamoviyenoT sami an meti 
simravlis mimarT; magaliTad: ∩{K, L,M} = ∅. nebismieri sami A, B da C sim-
ravlis TanakveTa gamosaxulia venis diagramis saxiT nax. 1-4-ze. aq Savi are 
aris is nawili, romelic saerToa A∩B, A∩C da B∩C simravleebisaTvis. 
roca venis diagrama samze met simravles moicavs, cxadia, rom misi gamosax-
va ufro rTulia da albaT nakleb sasargebloc, Tumca martiv SemTxvevebSi 
venis diagrama gagebinebis TvalsazrisiT metad Rirebuli vizualuri sa-
Sualebaa. 

A

A B

nax. 1-4. venis diagrama ∩{A,B,C}simravlisaTvis (A∩B, B∩C da A∩C (daStrixuli) da 

∩{A,B,C} (Savi)).

1. 7 sxvaoba da damateba
nebismier or A da B simravleze ganisazRvreba kidev erTi binaruli op-
eracia _ sxvaoba, romelic Caiwereba Semdegi saxiT: A−B. am operaciiT A-s 
‘gamoakldeba’ yvela is elementi, romelic miekuTvneba B-s. predikaciuli 
aRniSvniT es operacia Semdegnairad ganisazRvreba:

(1-21)	 A−B = 
def

{x│x∈A da x∉B}

A−B-s aseve uwodeben A-sa da B-s fardobiT damatebas. magaliTad, (1-18)-Si 
mocemuli L da M simravleebisaTvis L−M = {c}, ramdenadac c aris is erTad-
erTi wevri L-isa, romelic ar miekuTvneba M-s. Tu A-sa da B-s arc erTi 
saerTo wevri ar gaaCnia, maSin A-s arc araferi gamoakldeba; e.i. A−B =A. 
SeniSvna: miuxedavad imisa, rom nebismieri A da B simravleebisaTvis A∪B 
= B∪A da A∩B = B∩A, sazogadod araa swori, rom A−B = B−A. Tu sxvao-
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bas gavigebT rogorc garkveuli saxis gamoklebas, savsebiT bunebrivia, rim 
simravleTa rigs am SemTxvevaSi didi mniSvneloba aqvs.

venis diagrama A da B simravleTa sxvaobisaTvis gamosaxulia nax. 1-5-ze. 

(1-22)	 K−M 	 = {a}
	 L−K 	 = {c,d}	 = L
	 M−L 	 = {b}
	 K−∅ 	 = {a,b}	 = K
	 ∅−K 	 = ∅

ramdenime damatebiTi magaliTi:

es operacia unda ganvasxvavoT A simravlis damatebisagan, romelic Cai-
wereba rogorc A′, _ simravle, romelic moicavs yvelafers, rac ar ekuTv-
nis A-s.

(1-23)	 A′ = 
def

{x│x∉A}

A B

nax. 1-5. A da B simravleTa sxvaoba: A−B.

romelia an saidan arian is elementebi, romlebic ar miekuTvnebian A-s? 
pasuxi am kiTxvaze Semdegia: yoveli debuleba simravleTa TeoriaSi Ta-
visTavad gulisxmobs garkveul obieqtebs, romlebic Seadgenen mocemuli 
msjelobisaTvis diskursis universs (an ares). magaliTad, roca laparakia 
ricxvTa Teoriis Sesaxeb, universad SeiZleba moviazroT yvela dadebiT da 
uaryofiT namdvil ricxvTa simravle. faqtobrivad, SeuZlebelia gvqondes 
diskursis namdvili universaluri are, romelic erTxel da samudamod 
iqneba fiqsirebuli da romelSic Seva ‘yvelaferi’ im elementebis garda, 
romelTagan aigeba simravleebi. es SeuZlebelia imitom, rom amgvari are 
SeiZleba moicavdes iseT paradoqsul obieqtebs, rogoricaa ‘yvela simrav-
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leTa simravle’. amdenad, diskursis universi icvleba msjelobasTan erTad 
daaxloebiT iseve, rogorc ‘everything’ da ‘everyone’ inglisuri sityvebis 
interpretaciis SezRudva xdeba diskursis konteqstis Sesabamisad. im Sem-
TxvevaSi, rodesac diskursis universs raime gansakuTrebuli saxeli ar 
hqvia, mis aRsaniSnavad pirobiTad viyenebT U simbolos. rodesac diskur-
sis universi konteqstidan isedac cxadia an irelevanturia mocemuli msj-
elobisaTvis, igi SeiZleba eqspliciturad arc iyos aRniSnuli, TumcaRa 
damatebis operacia mis gareSe ver ganisazRvreba. maSasadame, A simravlis 
damateba aris diskursis universis im elementebis simravle, romlebic ar 
miekuTvneba A-s, e.i.:

(1-24)	 A′ = U−A

rogorc vxedavT, (1-23)-is predikatul aRniSvnaSi x  cvladis ared (anu 
simravled, saidanac es cvladi mniSvnelobebs Rebulobs) impliciturad 
moiazreba simravluri universi U (sxvaTa Soris, igive SeiZleba iTqvas (1-
17)-isa da (1-19)-isTvisac). 

venis diagrama, sadac daStrixuli nawili Seesabameba A-s damatebas, gamo-
saxulia nax. 1-6-ze.

A

U

nax. 1-6. simravleTa TeoriaSi gansazRvruli damateba A′.

1. 8 zogierTi toloba simravleTa Teoriidan
arsebobs mTeli rigi zogadi kanonebisa, romlebic exeba simravleebs da 
gamomdinareobs gaerTianebis, TanakveTis, qvesimravlis da a.S. zemoT war-
modgenili gansazRvrebebidan. SevarCieT maTgan ufro sasargebloni da 
warmovadgineT nax. 1-7-is saxiT, sadac es kanonebi dajgufebulia (Cveu-
lebriv wyvilebad _ erTi gaerTianebisaTvis da erTi TanakveTisaTvis) da 
Sesabamisad, mocemulia maTTvis tradiciulad met-naklebad gavrcelebu-



kompiuterizacia

151

li saxelwodebac. Cven amJamad ar vapirebT formalurad davamtkicoT, rom 
es debulebebi sworia nebismierad SerCeuli X, Y da Z simravleebisaTvis (es 
mtkicebulebani warmodgenili iqneba me-7 TvaSi, naw. 6), mxolod vecdebiT, 
davrwmundeT maT WeSmaritebaSi Sesabamisi gansazRvrebebidan amosvliT an 
venis diagramebis agebiT.

advili misaxvedria, rom nebismieri X simravlisaTvis, X∪X igivea, rac 
X, ramdendac yvelaferi, rac miekuTvneba X-s an X-s, ubralod moicavs 
yvelafers, rac aris X-Si. igive iTqmis im elementebis Sesaxeb, romlebic 
ganekuTvneba X-sa da X-s, amdenad: X∩X = X.

aseve, yvelaferi, rac ganekuTvneba X-s an Y-s (an orives), faqtobrivad 
aris yvelaferi is, rac ganekuTvneba Y-s an X-s (an orives); amgvarad, X∪Y = 
Y∪X. argumentireba msgavsia TanakveTis SemTxvevaSic.

1.	 igiveobis kanonebi
	 (a) X∪X = X					     (b) X∩X =X
2.	 komutaciurobis kanonebi
	 (a) X∪Y = Y∪X					     (b) X∩Y = Y∩X
3.	 asociaciurobis kanonebi
	 (a) (X∪Y)∪Z = X∪(Y∪Z)			   (b) (X∩Y)∩Z = X∩(Y∩Z)
4.	 distribuciulobis kanonebi
	 (a) X∪(Y∩Z) = (X∪Y)∩(X∪Z)
	 (b) X∩(Y∪Z) = (X∩Y)∪(X∩Z)
5.	 identurobis kanonebi
	 (a) X∪∅ = X					     (c) X∩∅ = ∅
	 (b) X∪U = U					     (d) X∩U = X 
6.	 damatebiTobis kanonebi
	 (a) X∪X′ = U					     (c) X∩X′ = ∅
	 (b) (X′)′ = X					     (d) X−Y = X∩Y′
7.	 de morganis kanoni
	 (a) (X∪Y)′ = X′∩Y′				    (b) (X∩Y)′ = X′∪Y′
8.	 SeTavsebadobis principi
	 (a) X⊆Y mmm X∪Y = Y			   (b) X⊆Y mmm X∩Y = X

nax. 1-7. zogierTi fundamenturi toloba simravleTa Teoriidan

asociaciurobis kanonebi gveubneba, rom sami simravlis gaerTianebisas 
mniSvneloba ara aqvs, Tu ra TanmimdevrobiT ganvaxorcielebT gaerTianebis 
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operacias. zustad igive SeiZleba iTqvas TanakveTis operaciisaTvisac. 
amas TvalnaTliv davinaxavT, Tu warmovidgenT Sesabamisi venis diagramis 
agebis process. gvaqvs sami urTierTgadamkveTi wre, romlebic aRniSnulia 
X, Y da Z asoebiT. jer davStrixoT X∪Y, Semdeg davStrixoT Z. Sedegad 
daiStrixeba mTeli are am sami wris SigniT, rac Seesabameba (X∪Y)∪Z sim-
ravles. axla daviwyoT Tavidan da jer davStrixoT Y∪Z, xolo Semdeg X. 
Sedegi igive iqneba.

venis diagramis ageba distribuciulobis kanonebis sailustraciod co-
taTi Tavsatexi amocanaa. nax. 1-8-ze gamosaxulia venis diagrama X∩(Y∪Z)-
isaTvis. aRsaqmelad rom ufro advili yofiliyo, X davStixeT vertikaluri 
xazebiT, (Y∪Z) ki horizontaluri xazebiT. Sesabamisad, am ori simravlis 
TanakveTa gamosaxulia rogorc ormagad (jvaredinad) daStrixuli are. 
nax. 1-9-ze gamosaxulia Sesabamisi diagrama (X∩Y)∪(X∩Z)-sTvis. X∩Y daS-
trixulia vertikalurad, xolo X∩Z _ horizontalurad; amgvarad, gaer-
Tianebas warmoadgens are, romelic daStrixulia (erTmagad an ormagad). 
mkiTxvels ukve SeuZlia aagos venis diagrama distribuciulobis kanonebis 
(a) SemTxvevisaTvis.

Y Z

X

nax. 1-8. venis diagrama X∩(Y∪Z)-isaTvis (X daStrixulia vertikalurad, Y∪Z daStrixu-

lia horizontalurad, X∩(Y∪Z) ki ormagad). 

identurobis kanonebi gasagebia gaerTianebis, TanakveTis, carieli sim-
ravlisa da universaluri simravlis gansazRvrebebidan gamomdinare. 
yvelaferi, rac Sedis X-Si an ∅-Si faqtobrivad moicavs yvelafers, rac 
ekuTvnis X-s da a.S. damatebiTobis kanonebic aseve gasagebia damatebis 
gansazRvrebidan gamomdinare da, albaT, aq daxmarebas gagviwevs venis dia-
grama, romelic warmodgenilia nax. 1-6-ze.
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x

Y Z

nax. 1-9. venis diagrama (X∩Y)∪(X∩Z)-saTvis (X∩YdaStrixulia vertikalurad, X∩Z 

daStrixulia horizontalurad, xolo (X∩Y)∪(X∩Z) warmoadgens mTlianad daStrixul 

ares).

(d) SemTxveva ufro gasagebi gaxdeba, Tu SevxedavT nax. 1-5-s da ganvixilavT 
im ares, romelic Seesabameba A-s TanakveTas B-s damatebasTan.

de morganis kanonebi simetriuli wyvilebis saxiTaa warmodgenili. (a) Sem-
Txveva: yvelaferi, rac ar miekuTvneba X-s an Y-s, aris yvelaferi is, rac ar 
aris X-Si da ar aris Y-Si. (b) SemTxveva: yvelaferi is, rac ar aris oriveSi 
(X-sa da Y-Si), an ar aris X-Si, an ar aris Y-Si (an arc erTSi). es SemTxveva 
uceb SeiZleba nakleb cxadi mogveCvenos da aq dagvexmareba venis diagrama.

SeTavsebadobis princips aseTi saxeli imitom daerqva, rom igi exeba gaer-
Tianebis, TanakveTis da qvesimravlis gansazRvrebaTa saerTo SeTavseba-
dobas. Tu warmovidgenT venis diagramas, romelSic A simravlis Sesabamisi 
wre mTlianad moTavsebulia Y simravlis Sesabamis wreSi (ase gamoisaxeba 
X⊆Y), maSin advilad davinaxavT, rom X∪Y = Y. meore mxriv, Tu Cven viciT, 
rom X∪Y = Y, maSin standartul venis diagramaSi is are, romelic moicavs 
elementebs, romlebic Sedis X-Si, magram ar Sedis Y-Si, iqneba carieli 
(sxvagvarad, gaerTianeba ar iqneboda Y-is toli). amgvarad, X-is wevrebi 
mTlianad moTavsebulia Y-is wreSi, e.i. X⊆Y. analogiuria (b) SemTxveva.

am kanonTagan zogierTis gasagebad SeiZleba dagvexmaros analogiebi al-
gebridan. Sekrebis operacia (+) da gamravlebis operacia (×) komutaciuro-
bis kanons eqvemdebareba:

(1-25)	 nebismieri x  da y ricxvebisaTvis: x  + y = y + x  da x  × y = y × x
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analogiuradvea asociaciurobis kanoni:

(1-26)	 nebismieri x, y da z  ricxvebisaTvis:
	 (x + y) + z  = x  + (y + z) da (x × y) × z  = x  × (y × z)

magram yvela kanonisaTvis ar xdeba analogiurad. sazogadod, swori arc 
isaa, rom: x + x  = x  da arc is, rom: x × x  = x, Tumca distribuciulobis 
kanoni ukavSirdeba + da × opraciebs Semdegnairad:

(1-27)	 nebismieri x, y da z  ricxvebisaTvis:
	 x × (y + z) = (x × y) + (x × z)

magram Tu + da × operaciebs urTierTCavanacvlebT, es kanoni aRar imoq-
medebs, e.i. sazogadod araa swori, rom x  + (y × z) = (x + y) × (x + z). (magali-
Tad, vTqvaT, x  = 1, y = 2 da z  = 3; maSin marcxena mxare udris 7-s, xolo mar-
jvena mxare udris 12-s.)

identurobis kanonebis ariTmetikul analogebad miiCneva x  + 0 = x, x  × 0 
= 0 da x  × 1 = x, sadac 0 TamaSobs carieli simravlis, xolo 1 _ universal-
uri simravlis rols (Tumca es analogia bolomde marTebuli araa: x + 1 ar 
udris 1-s.)

maSasadame, vnaxeT, rom arsebobs simravleTa algebra da igi  garkveul-
wilad analogiuria im algebrisa, romelic gamravlebasa da Sekrebas exeba, 
TumcaRa simravleTa algebras Tavisi gansakuTrebuli Tvisebebic axa-
siaTebs. am faqtis winaSe kidev erTxel davdgebiT, rodesac debulebaTa 
logikas ganvixilavT me-6 TavSi, xolo me-12 TavSi vnaxavT, rom es orive 
magaliTia imisa, rasac bulis algebras vuwodebT.

amJamad ar gvaintersebs simravleTa algebris struqtura; ubralod, gvinda 
vaCvenoT, rom es tolobebi SeiZleba gamoyenebuli iqnes simravlur-Teo-
riul gamosaxulebebze manipulirebisas. es gulisxmobs, rom nebismier sim-
ravlur-Teoriul gamosaxulebaSi esa Tu is simravle yovelTvis SeiZleba 
CavanacvloT misi toli simravliT da Sedegad miviRebT gamosaxulebas, 
romelic aRniSnavs imave simravles, rasac sawyisi gamosaxuleba. magali-
Tad, A∩(B∪C)′ gamosaxulebaSi SeiZleba (B∪C)′ CavanacvloT misi ekvival-
entiT, B′∩C′- Ti (de morganis kanonis Sesabamisad), raTa miviRoT A∩(B′∩C′) 
gamosaxuleba. ramdenadac (B∪C)′-Si da B′∩C′-Si erTi da igive elementebia, 
erTi da igive elemetebi iqneba A∩(B∪C)′ -sa da A∩(B′∩C′)-Si.
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es teqnika SeiZleba gamoviyenoT rTuli simravlur-Teoriuli gamosax-
ulebebis gasamartiveblad (ix. qvemoT (1-28)), an simravleTa Sesaxeb sxva 
debulebaTa WeSmaritebis dasamtkiceblad (ix. qvemoT (1-29) da (1-30)). 
sazogadod, ufro mosaxerxebelia amgvari demonstrireba warmodgenili 
iqnes vertikaluri mimdevrobis saxiT, sadac yovel striqonze miTiTebu-
lia is kanoni, romlis mixedviTac Sesabamisi gamosaxuleba gamoiyvaneba 
wina striqonis gamosaxulebidan.

(1-28)	 magaliTi: gaamartiveT (A∪B)∪(B∩C)′ gamosaxuleba.
	 1.	 (A∪B)∪(B∩C)′				  
	 2.	 (A∪B)∪(B′∪C′)					     de morg.
	 3.	 A∪(B∪(B′∪C′))					     asoc.
	 4.	 A∪((B∪B)′∪C′)					     asoc.
	 5.	 A∪(U∪C)′						      damat.
	 6.	 A∪(C′∪U)						      komut.
	 7.	 A∪U							       ident.
	 8.	 U							       ident.

(1-29)	 magaliTi: aCveneT, rom (A∩B)∩(A∩C)′ = A∩(B−C).
	 1.	 (A∩B)∩(A∩C)′
	 2.	 (A∩B)∩(A′∪C′)					     de morg.
	 3.	 A∩(B∩(A′∪C′))					     asoc.
	 4.	 A∩((B∩A′)∪(B∩C′))					     distr.
	 5.	 (A∩(B∩A′))∪(A∩(B∩C′))				    distr.
	 6.	 (A∩(A′∩B))∪(A∩(B∩C′))				    komut.
	 7.	 ((A∩A′)∩B)∪(A∩(B∩C′))				    asoc.
	 8.	 (∅∩B)∪(A∩(B∩C′))					     damat.
	 9.	 (B∩∅)∪(A∩(B∩C′))					     komut.
	 10.	 ∅∪(A∩(B∩C′))					     ident.
	 11.	 (A∩(B∩C′))∪∅					     komut.
	 12.	 A∩(B∩C′)						      ident.
	 13.	 A∩(B−C)						      damat.

(1-30)	 magaliTi: aCveneT, rom X∩Y ⊆ X∪Y

Semadgenlobis principis mixedviT es gamosaxuleba WeSmaritia mmm, roca 
(X∩Y)∩(X∪Y) = X∩Y. swored am uknasknelis dasabuTebas warmovadgenT:

	 1.	 (X∩Y)∩(X∪Y)					   
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	 2.	 ((X∩Y)∩X)∪((X∩Y)∩Y)				    distr.
	 3.	 (X∩(X∩Y))∪((X∩Y)∩Y)				    komut.
	 4.	 ((X∩X)∩Y)∪((X∩Y)∩Y)				    asoc.
	 5.	 ((X∩X)∩Y)∪(X∩(Y∩Y)				    asoc.
	 6.	 (X∩Y)∪(X∩Y)					     igiv. (orjer)
	 7.	 X∩Y							       igiv.

aseTi mwkrivebi iZleva formalur mtkicebulebebs (im faqtisa, rom bolo 
striqonSi warmodgenili simravle udris simravles, romelic pirvel 
striqonSia warmodgenili). damtkicebis sakiTxs Cven saTanado kursSi gan-
vixilavT, mkiTxveli ki, romelic ecdeba savarjiSoebSi mocemuli amocanebis 
amgvarad damtkicebas, ueWvelad waawydeba damtkicebasTan dakavSirebul 
cnobil sirTuleebs; kerZod, maSin roca sakmaod martivia damtkicebis sis-
woris Semowmeba, SeiZleba sakmaod rTuli aRmoCndes damtkicebis swori gzis 
povna. amgvarad, Tu gadaswyveti gvaqvs amocana, magaliTad iseTi, romelic 
mocemulia (1-19)-Si, SeiZleba mogvixdes bevri warumatebeli gzis gavla ma-
nam, sanam vipoviT sasurvel gamosaxulebamde mimaval saboloo swor gzas. am-
denad, mosalodnelia, rom damtkicebebisas ramdenjerme mogixdeT arCeuli 
gzis Sewyveta da axlidan cda.

Tavi 2

mimarTebebi da funqciebi

2. 1 dalagebuli wyvili da dekartuli namravli
gavixsenoT, rom simravlis elementebs Soris dalageba ar ivaraudeba. miuxe-
davad amisa, Cveulebrivi simravleebis meSveobiT ganisazRvreba dalagebuli 
wyvili, romelic, magaliTad, 〈a,  b〉 saxiT Caiwereba. am CanawerSi a ganixileba 
dalagebuli wyvilis pirvel wevrad, xolo b _ meore wevrad. dalagebuli 
wyvili Semdegnairad ganisazRvreba:

(2-1)	 〈a,  b〉 = 
def

{{a},{a,b}}

〈a,  b〉-s pirveli wevri ganixileba rigorc elementi erTelementiani(euli) 
{a} simravlisa, xolo meore wevri {a,  b} simravlis is elementia, romelic ar 
miekuTvneba {a}-s. amgvarad, SegviZlia vTqvaT, rom dalagebuli wyvilisaTvis 
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sazogadod damaxasiaTebelia Semdegi: 〈a,  b〉 ≠ 〈b, a〉. es imitom, rom: 

{{a},{a,b}} = {{b},{a,b}} (e.i. 〈a,  b〉 = 〈b,  a〉) maSin da mxolod maSin, roca a = b. ra 
Tqma unda, es gansazRvreba SeiZleba ganvavrcoT dalagebul sameulebze da 
zogadad, dalagebul n-eulze, nebismieri n naturaluri ricxvisaTvis. dal-
agebuli sameuli Semdegnairad ganisazRvreba:

(2-2)	 〈a,  b,  c 〉 = 
def
〈〈a,b〉, c〉

intuiciurad SeiZleba ufro martivi iyos, rom Tavidanve dalagebuli wyvi-
li ganixilebodes rogorc damatebiTi amosavali cneba (primitivi), magram 
maTemetikosebs uyvarT amosavali cnebebis minimumamde dayvana.

vTqvaT, mocemulia ori simravle A da B. maTgan SeiZleba miviRoT dalage-
bul wyvilTa simravle Semdegi gziT: wyvilis pirvel elementad aviRoT erTi 
elementi A-dan, xolo meore wevrad _ erTi elementi B-dan.

A da B simravleTa dekartuli namravli, romelic A×B-s saxiT Caiwereba, 
warmoadgens simravles, romelic Sedgeba am tipis yvela wyvilisagan. predi-
kaciuli aRniSvniT es simravle Semdegnairad ganisazRvreba:

(2-3)	 A×B = 
def

{〈x,  y〉 x∈A da y∈B} 

aqve SevniSnavT: gasazRvrebis Tanaxmad, Tu A an B udris ∅-s, maSin A×B = ∅.

warmovadgenT dekartuli namravlis ramdenime magaliTs:

(2-4)	 vTqvaT, K = {a,  b,  c} da L = {1, 2}, maSin
	 K×L = {〈a, 1〉, 〈a, 2〉, 〈b, 1〉, 〈b, 2〉, 〈c, 1〉, 〈c, 2〉}
	 L×K = {〈1, a〉, 〈2, a〉,〈1, b〉, 〈2, b〉, 〈1, c〉, 〈2, c〉}
	 L×L = {〈1, 1〉, 〈1, 2〉, 〈2, 1〉, 〈2, 2〉}

ueWvelad unda gvaxsovdes, rom dekartuli namravlis wevrebi araa dalage-
buli erTmaneTis mimarT. miuxedavad imisa, rom yoveli wevri warmoadgens 
dalagebul wyvils, Tavad dekartuli namravli amgvari wyvilebis daulage-
beli simravlea.

rodesac mocemulia dalagebul wyvilTa M simravle, zogjer saintresoa 
ganisazRvros umciresi dekartuli namravli, romlis qvesimravlesac war-
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moadgens M. aseTi umciresi A da B simravleebi, romelTaTvisac M ⊆ A×B, 
SeiZleba ganisazRvros Semdegnairad:A = {a 〈a,b〉∈M, zogirTi b-sTvis} da B 
= {b 〈a,  b〉∈M, zogierTi a-sTvis}. am or simravles uwodeben M-is proeqciebs 
Sesabamisad pirvel da meore koordinatebze. magaliTad, Tu M = {〈1, 1〉, 〈1, 2〉, 
〈3, 2〉}, maSin simravle {1, 3} iqneba M-is proeqcia pirvel koordinatze, xolo 
{1, 2} iqneba M-is proeqcia meore koordinatze. amgvarad, {1, 3}×{1, 2} aris is 
umciresi dekartuli namravli, romlis qvesimravlea M.

2. 2 mimarTeba
bunebrivi gagebiT, mimarTeba aris kavSiri or obieqts Soris, romelic ar-
sebobs an ar arsebobs. magaliTad, `dedobis~ mimarTeba (`aris deda ... _ is~) 
arsebobs nebismier dedasa da mis Svilebs Soris, magram ara Tavad Svilebs 
Soris. garadamavali zmna xSirad aRniSnavs mimarTebas. magaliTad, zmna ̀ koc-
na~ SeiZleba vTqvaT, rom aRniSnavs abstraqtul mimarTebas obieqtTa iseT 
wyvils Soris, sadac pirveli kocnis meores. R mimarTeba a da b obieqtebs 
Soris Caiwereba Semdegnairad: Rab an, rac igivea, aRb. aseve, SeiZleba Caiwe-
ros: R⊆A×B, rodesac R mimarTeba arsebobs ori A da B simravlis element-
ebs Soris; am SemTxvevaSi vambobT, rom mimarTeba ganisazRvreba A-dan B-Si. 
rodesac R mimarTeba arsebobs erTi da imave A simrvlis elementebs Soris, 
maSin vambobT, rom R mimarTeba gansazRvrelia A-Si. R-is proeqcias pirvel 
koordinatze uwodeben R-is gansazRvris ares, xolo R-is proeqcias meore 
koordinatze uwodeben R-is mniSvnelobaTa ares. amgvarad, R mimarTeba A-
dan B-Si SeZleba ganvixiloT rogorc A da B simravleTa dekartuli namrav-
li A×B. (samwuxarod, ar arsebobs sayovelTaod miRebuli terminebi iseTi A 
da B simravleebisaTvis, romelTa mimarT gansazRvris are da mniSvnelobaTa 
are qvesimravleebia.) sayuradReboa SevniSnoT, rom faqtobrivad es aris R 
mimarTebis simravlur-Teoriuli reduqcia dalagebul wyvilTa simrav-
lemde, e.i {〈a,  b〉  aRb}. magaliTad, mimarTeba `aris deda... _-is~, romelic 
ganisazRvreba H _ adamianTa mTel simravleze, warmoadgens iseT dalagebul 
wyvilTa simravles H×H -Si, sadac TiToeuli wyvilSi pirveli wevri aris 
meore wevris deda. diagramaze, romelzec gamosaxulia ori A da B simravlis 
elementebi, R mimarTeba am or simravles Soris SeiZleba vizualurad war-
movidginoT isrebis saxiT.
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A B

a c

d

b e

nax. 2-1. mimarTeba R: A→B.

nax. 2-1-ze A = {a,  b} da B = {c,  d,  e}; isrebiT gamosaxulia R mimarTeba ro-
gorc dalagebul wyvilTa simravle R = {〈a,d〉, 〈a,  e〉, 〈b,  c〉}. miaqcieT yu-
radReba: erTi elementi gansazRvrebis aridan mimarTebam SeiZleba daakav-
Siros erTze met elementTan am mimarTebis mniSvnelobaTa areSi. R⊆A×B -is 
damateba, romelic Caiwereba R′ -is saxiT, rogorc simravle Semdegnairad 
ganisazRvreba:

(2-5)	 R′ = 
def

(A×B)−R

amgvarad, R′ moicavs dekartuli namravlis yvela im wyvils, romlebic ar mie-
kuTvnebian R mimarTebas. aqve SevniSnavT, rom (R′)′ = R. R ⊆A×B mimarTebis 
inversia, romelic Caiwereba rogorc R-1, moicavs R mimarTebis yvela wyvils 
pirveli da meore wevrebis Sebrunebuli rigiT. magaliTad:vTqvaT, A = {1, 2, 
3} da vTqvaT, R⊆A×A iyos {〈3, 2〉, 〈3, 1〉, 〈2, 1〉}, romelic aris ‘metobis’ mimarTe-
ba A-Si. am SemTxvevaSi damateba R′ mimarTeba aris {〈1, 1〉, 〈1, 2〉, 〈1, 3〉, 〈2, 2〉, 〈2, 
3〉, 〈3, 3〉}, romelic faqtobrivad warmoadgens A-Si gansazRvrul mimarTebas 
‘naklebia an toli’. R-is inversia R-1 iqneba {〈2, 3〉, 〈1, 3〉, 〈1, 2〉}, romelic war-
moadgens ‘naklebobis’ mimarTebas A-Si. aqve SevniSnavT, rom (R-1)-1 = R da Tu 
R⊆A×B, maSin 

	 R-1⊆B×A, magram R′⊆A×B.

amjerad Cveni msjeloba exeboda binarul mimarTebebs, e.i. dalagebul 
wyvilTa simravleebs. analogiuradve SeiZleba ganvixiloT mimarTebebi, 
romlebic Sedgeba dalagebuli sameulebisagan (tripletebisagan), oTx-
eulebisagan da a.S. sazogadod, ganixilaven n-adgilian mimarTebebs.
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2. 3 funqcia
simravleTa Teoriis terminebSi simravle SeiZleba ganvsazRvroT rogorc 
garkveuli saxis mimarTeba. R mimarTeba A-dan B-Si warmoadgens funqcias 
maSin da mxolod maSin, roca dakmayofilebulia Semdegi pirobebi:

1.	 gansazRvris aridan yoveli elementi dawyvilebulia mniSvnelobaTa 
aris mxolod erT elementTan.

2.	 R-is gansazRvris are emTxveva A-s.

zemoT naTqvami niSnavs, rom A×B dekartuli namravlis qvesimravle mxolod 
maSin SeiZleba iyos funqcia, roca A-s yoveli elementi dalagebul wyvilTa 
simravleSi mxolod erTxel gvxvdeba wyvilis pirvel koordinatad.

magaliTisaTvis ganvixiloT simravleebi A = {a,  b,  c} da B = {1, 2, 3, 4}. A-dan 
B-Si gansazRvruli Semdegi mimarTebebi warmoadgenen funqciebs:

(2-6)	 P = {〈a, 1〉, 〈b, 2〉, 〈c, 3〉}
	 Q = {〈a, 3〉, 〈b, 4〉, 〈c,1〉}
	 R = {〈a, 3〉, 〈b, 2〉, 〈c, 2〉}

funqciebs ar warmoadgenen Semdegi mimarTebebi A-dan B-Si:

(2-7)	 S = {〈a, 1〉, 〈b, 2〉}
	 T = {〈a, 2〉, 〈b, 3〉, 〈a, 3〉, 〈c,1〉}
	 V = {〈a, 2〉, 〈a, 3〉, 〈b, 4〉}

S ar akmayofilebs me-2 pirobas, radganac wyvilTa pirveli wevrebis simrav-
le, saxeldobr {a,  b} ar emTxveva A-s. T ar akmayofilebs pirvel pirobas, 
ramdenadac a elemeti dawyvilebulia rogorc 2-Tan, ise 3-Tan. V mimarTebis 
SemTxvevaSi ki orive piroba darRveulia.

funqciebze msjelobisas ZiriTadad igive terminologia gamoviyeneT, rasac 
viyenebdiT mimarTebebTan dakavSirebiT. rogorc vTqviT, funqcia, romelic 
warmoadgens A×B -is qvesimravles, ganixileba rogorc funqcia A-dan B-Si, 
maSin roca A×A-s qvesimravle warmoadgens funqcias A-Si. Canaweri ‘F:A→B’ 
aRniSnavs: ‘F aris funqcia A-dan B-Si’. zogjer funqciis gansazRvris aris 
elements uwodeben arguments. magaliTad, P funqciasTan dakavSirebiT (2-
6)-dan SeiZleba iTqvas, rom c argumentisaTvis igi Rebulobs mniSvnelobas 
‘3’. Cveulebriv, es faqti Semdegnairad Caiwereba: P(c) = 3, sadac funqciis 
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dasaxeleba win uswrebs arguments, romelic Cawerilia frCxilebSi, xolo 
Sesabamisi mniSvneloba iwereba tolobis niSnis marjvniv.

‘gardaqmna’, ‘asaxva’, ‘Sesabamisoba’ _ es ‘funqciis’ farTod gavrcelebuli 
sinonimebia da xSirad Canawers ‘F (a) = 2’ kiTxuloben Semdegnairad: ‘F gar-
dasaxavs a-s 2-Si’. amgvari gamonaTqvami funqcias warmogvidgens rogorc aq-
tiur process, romelsac argumentebi Sesabamis mniSvnelobebSi gadahyavs. 
funqciis amgvar gagebas erTgvarad ganapirobebs is faqti, rom maTematikaSi 
funqciaTa umetesobisaTvis argumentebis dawyvileba mniSvnelobebTan Sei-
Zleba gamoisaxos formulebiT, romlebSic Sedis iseTi operaciebi, rogori-
caa Sekreba, gamravleba, gayofa da a.S. magaliTad: F(x) = 2x+1 aris funqcia da 
im SemTxvevaSi, Tu igi gansazRvrulia mTel ricxvTa simravleze, awyvilebs: 
1-s 3-Tan, 2-s 5-Tan, 3-s 7-Tan da a.S. aRniSnuli funqcia SegviZlia moviazroT 
wesis saxiT, romelic gveubneba: `x-isTvis rom vipovoT F-is mniSvneloba, 
amisaTvis saWiroa x  gavamravloT 2-ze da davumatoT erTi.~ mogvianebiT am 
wignSi vnaxavT, rom saWiro gaxdeba funqcia warmovidginoT dinamikuri pro-
cesis saxiT, romelic obieqtebs, romlebic gvaqvs am procesis SesavalSi, 
gardaqmnis sxva obieqtebad procesis gamosavalSi. amjerad Cven SevCerdeb-
iT simravleTa Teoriis ufro statikur perspeqtivaze. amgvarad, funqcia 
F(x) = 2x+1 ganixileba rogorc dalagebul wyvilTa garkveuli simravle, ro-
melic predikaciuli aRniSvniT Semdegnairad ganisazRvreba:

(2-8)	 F = {〈x,  y〉  y = 2x+1} (sadac x  da y mTeli ricxvebia).

avtorebi, romlebic funqcias ganixilaven rogorc process, zogjer dal-
agebul wyvilTa simravlesac ukavSireben funqcias, oRond dalagebul 
wyvilTa Sesabamisi simravle miiReba imis Sedegad, rom gansazRvris aridan 
yovel elementi ganicdis aRniSnuli procesis zemoqmedebas da am SemTxveva-
Si zemoqmedebas aqvs funqciis grafis saxe. SemTxveviTi ar aris, rom amgvar 
`grafs~ gamovsaxavT rogorc mimarTul xazs, romelic gavlebulia koordi-
natTa sistemaSi.

aqve unda aRvniSnoT, rom zogjer, Tu funqcia akmayofilebs zemoT aRniS-
nul pirvel moTxovnas, magram ar akmayofilebs meores, igi mainc ganixileba 
rogorc funqcia, Tumca am SemTxvevaSi mas, rogorc wesi, ‘nawilobriv fun-
qciad’ moixsenieben. magaliTad, funqcia, romelic namdvil ricxvTa dal-
agebul wyvils 〈a,  b〉-s gardasaxavs a Sefardebuli b-sTan ganayofSi (nimu-
SisaTvis: am funqciiT 〈6, 2〉 gardaisaxeba 3-Si, 〈5, 2〉 gardaisaxeba 2,5-Si), ar 
ganisazRvreba im SemTxvevaSi, roca b = 0. Tumca es funqcia calsaxaa _ yovel 
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wyvils, romlisTvisac igi ganisazRvreba, Seesabameba erTaderTi mniSvnelo-
ba da amdenad, igi akmayofilebs pirvel pirobas. mkacrad Tu vimsjelebT, 
igi ar warmoadgens funqcias Cveni definiciis mixedviT, magram mas SeiZleba 
vuwodoT nawilobrivi funqcia. amdenad, nawilobrivi funqcia warmoadgens 
srul funqcias gansazRvris aridan garkveul qvesimravleze. SemdgomSi, 
saWiroebis SemTxvevaSi, termins ‘funqcia’ gamoviyenebT iseTi calsaxa asax-
visaTvis, romlis gansazRvris are SeZleba naklebi iyos, vidre simravle A, 
romelic gansazRvris ares moicavs.

zogjer saWiroa specalurad aRiniSnos, A-dan B-Si funqciis are emTxveva 
Tu ara B simravles. sazogadod, amboben, rom funqcia aris A-dan B-Si; magram 
roca mniSvnelobaTa are emTxveva B-s, maSin SeiZleba vTqvaT, rom funqcia 
aris B-ze. (amgvarad, Tuki funqcia aris raRac simravleze, igi amave dros 
aris am simravleSi, magram ara piriqiT.) nax. 2-2-ze imave saxis diagramebis 
meSveobiT, rac sazogadod mimarTebebisTvis gamoviyeneT, gamosaxulia sami 
funqcia. naTeli unda iyos, rom rogorc F, ise G aris funqcia simravleze, 
xolo H _ ara. ra Tqma unda, samive warmoadgens funqcias simravleSi.

A

F

B
1
2
3

a

c
b

H

A B
1
2
3

a

c
b

G

A B

1
2

a

c
b

nax. 2-2. ilustracia funqciebisa simravleze da simravleSi.

F : A→B funqcias ewodeba urTierTcalsaxa mxolod im SemTxvevaSi, roca 
arc erT elementze B-dan ar aisaxeba erTze meti elementi A-dan. nax. 2-2-ze 
F funqcia aris urTierTcalsaxa, xolo G _ ara (ramdenadac 2-ze aisaxeba b-
ca da c-c). arc H-ia urTierTcalsaxa (ramdenadac H(b) = H(c) = 3). F funqcia 
(2-8)-dan urTierTcalsaxaa, radganac yoveli mTeli kenti y ricxvisaTvis 
arsebobs erTaderTi mTeli ricxvi x, iseTi rom y = 2x+1. aqve SevniSnavT, rom 
F ar aris funqcia mTel ricxvTa simravleze, radganac nebismieri x  argu-
mentisaTvis F funqciis mniSvneloba arasdros ar iqneba mTeli luwi ricxvi. 
funqcia, romelic araa aucileblad urTierTcalsaxa, SeiZleba ganisazRv-
ros rogorc mravali calze. amgvarad, Tu mkacrad vimsjelebT, yvela fun-
qcia SeiZleba daxasiaTdes rogorc mravali calze da mxolod zogierTi, 
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da ara yvela, SeiZleba daxasiaTdes rogorc urTierTcalsaxa. Tumca, Cveu-
lebriv, termini `mravali calze~ gamoiyeneba im funqciaTa mimarT, romle-
bic faqtobrivad ar warmoadgenen urTierTcalsaxa funqciebs. 

funqcias, romelic urTierTcalsaxaa da amave dros aris funqcia simrav-
leze (amis magaliTia funqcia F nax. 2-2-ze), ewodeba urTierTcalsaxa Ses-
abamisoba. aseTi funqciebi gansakuTrebiT sainteresoa, radganac nebismieri 
maTganis inversiac aseve funqciaa. (aqve SevniSnavT, rom mimarTebisaTvis 
gansazRvruli inversia da damateba analogiurad ganisazRvreba funqci-
is mimarTac.) nax. 2-2-ze G funqciis inversia ar aris funqcia, radganac 2 
aisaxeba b-Si da c-Si erTdroulad; aseve, H-1-sTvis 2-s ar moepoveba Sesatyvi-
si.

2. 4 kompozicia
mocemulia ori funqcia: F : A → B da G : B → C; SegviZlia miviRoT axali 
funqcia A-dan C-Si, romelsac ewodeba F da G funqciaTa kompozicia (an 
kompoziti) da romelsac aRvniSnavT G°F -iT. predikaciuli aRniSvniT fun-
qciaTa kompozicia Semdegnairad ganisazRvreba:

(2-9)	 G°F = 
def

{〈x,  z〉  zogierTi y-isaTvis 〈x,  y〉∈F da 〈y,  z〉∈G}

nax. 2-3-ze naCvenebia ori funqcia (F da G) da maTi kopozicia.

1
2

3
4

a
b

c

K L

q
r

a
b

c

p
K M

1
2

3
4

q
r

p
L M

F : L    M G o F :K      M G : L    M

nax. 2-3. F da G funqciebis kompozicia.

SevniSnavT, rom F aris funqcia simravleSi, maSin roca G aris funq-
cia simravleze; amave dros, arc erTi ar aris calsaxa. es gviCvenebs, rom 
kompoziciebis miReba SesaZlebelia im funqciebisaganac, romlebsac ze-
moT aRniSnuli gansakuTrebuli Tvisebebi ar axasiaTebT. SesaZlebelia 
gvqondes iseTi SemTxvevac, roca pirveli funqciis mniSvnelobaTa ares 
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araferi hqondes saerTo meore funqciis gansazRvris aresTan; am SemTx-
vevaSi ar arsebobs iseTi y, rom 〈x,  y〉∈F da 〈y,  z〉 ∈G ; amgvarad, gamodis, rom 
dalagebul wyvilTa simravle, romelsac gansazRvravs G°F, carielia. nax. 
2-3-ze F warmoadgens kompoziciis pirvel funqcias, xolo G _ meores. rigs 
aq didi mniSvneloba aqvs, ramdenadac, G°F, sazogadod, ar aris toli G°G-
si. TiTqos sapirispiro mimarTulebiT SeiZleba G°F-s wakiTxva, Tumca F 
funqciis mniSvneloba a argumentisaTvis aris F(a), xolo G funqciis mniS-
vneloba a argumentisaTvis aris G(F(a)). kompoziciis gansazRvrebis Tanax-
mad, G(F(a)) da (G°F)(a) faqtobrivad erTsa da imve simravles warmoqmnian.

F: A→A funqcias, romlisTvisac F = {〈x,  x〉  x∈A}, uwodeben identurobis 
funqcias da aRniSnaven Semdegnairad: id

A
. am funqciiT A simravlis yoveli 

elementi Tavis TavSi aisaxeba. F funqciis kompozicia Sesabamis identuro-
bis funqciasTan iZleva funqcias, romelic Tavad F funqciis tolia, rac 
ilustrirebulia nax. 2-4-ze.

A B
1
2
3

1
2
3

a
b
c

B

B A
1
2
3

1
2
3

a
b
c

B

F

F

id B

id A

nax.2-4. kompozicia identurobis funqciasTan.

mocemulia funqcia F: A→B, romelic warmoadgens urTierTcalsaxa Se-
sabamisobas (amdenad, misi inversiac fuqciaa). am SemTxvevaSi adgili aqvs 
Semdeg tolobebs:

(2-10)	 F-1°F = id
A

 
	 F°F-1 = id

B
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aRniSnuli tolobebi ilustrirebulia nax. 2-5-ze.

A B
1
2
3

a
b
c

A
a
b
c

B A
1
2
3

1
2
3

a
b
c

B

F

F

F -1

F -1

nax. 2-5. urTierTcalsaxa Sesabamisobis kompozicia missave inversiasTan.

kompoziciis gansazRvrebisas ar unda SemovifargloT mxolod funqciebiT. 
igi ganxiluli unda iqnes zogadad mimarTebebTan dakavSirebiT. mocemu-
lia R ⊆ A×B da S ⊆ B×C mimarTebebi. R-isa da S-is kompozicia (Caiwereba 
S°R) aris Semdegi mimarTeba: {〈x,z〉  sadac zogierTi y-isaTvis 〈x,  y〉∈R da 
〈y,  z〉∈S}. magaliTi naCvenebia nax. 2-6-ze.

A B
c
d
e

a

b

B C
f
g
h

с

e
d

A C
f
g
h

a

b

	            R ⊆A×B			   S ⊆ B×C		         S°R ⊆ A×C

nax. 2-6. R da S mimarTebaTa kompozicia.

nebismieri R ⊆A×B mimarTebisaTvis adgili aqvs Semdeg tolobebs:

(2-11)	 id
B°R = R

	 R°idA
 =R
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(aqve SevniSnavT, rom identurobis funqcia A-Si, ra Tqma unda, warmoadgens 
mimarTebas da mas asec ewodeba: identurobis mimarTebas A-Si.)

(2.10)-Si warmodgenil tolobebi araa marTebuli mimarTebebisaTvis (da 
arc im funqciebisaTvis, romlebic Tavis mxriv ar warmoadgenen urT-
ierTcalsaxa Sesatyvisobebs). Tumca nebismieri urTierTcalsaxa R: A→ B 
mimarTebisaTvis:

(2-12)	 R-1°R ⊆ id
A

	 R°R-1 ⊆ id
B

aqve unda aRvniSnoT, rom Cveni wina SeniSvnebi samadgilian, oTxadgil-
ian da a.S. mimarTebebTan dakavSirebiT vrceldeba, agreTve, funqciebis 
mimarTac. funqciis gansazRvris ares SeiZleba Seadgendes nebismieri dal-
agebuli n-euli, magram yoveli aseTi n-euli unda gardaisaxos erTaderT 
mniSvnelobaSi mniSvnelobaTa aridan. magaliTad, aseTia funqcia, romelic 
gardasaxavs naturalur ricxvTa nebismier wyvils maT jamSi.

Targmna e.soseliam
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Net Representation of 
Morfologic Processors

G. Chikoidze

Abstract
The tenor of this work is expressed by its title, however the core of its 

theme is included in the intersection of more broad and general contexts. In 
the first instance, morphologic processor, which is only one component of far 
more general and broad system, that is – of language model. The latter, in its 
turn, represents a method of the contemporary linguistics oriented to mir-
roring of the dynamic aspect of language, without which it would not be able 
to perform its main communicative destination: analysis/synthesis of speech/
text. Moreover, modelling should be a quite important approach for cognition 
of that decisive part which language plays in the all mental activity of human 
being, that is the role of its basic component, of “mind’s body” (according to 
Hegel 1831). Such cognitive perspective is an inseparable aspect of “Meaning 
↔Text” type complete models since only right-hand member of this scheme 
(“Text”) is available for direct observation; as to “Meaning” and “<=>” sign, 
which symbolizes the dynamic aspect of language system, it is necessary to 
start with some hypotheses related to their structure and functioning to reach 
the degree of model completeness, moreover if the final purpose is the investi-
gation of relation and “interlacing” between language and mind. At the same 
time, taking into account vast size and complexity of these models it seems 
that computer is the only means for their realization and testing.

Introduction

Naturally,  at this point there may arise a doubt about significance of  inves-
tigation of  such a “modest” model component like morphology on the face of  
a huge system of  complete language model?  In defence of  our purpose we 
would remind that (according to F. de Soussure) just the object of  morphology,  
i. e. the word,  is “a central entity” of  language and moreover just that and only 
that entity which “always is available for our consciousness”. It seems also that 
just this “central” element is something like “axis”,  around which the whole 
language mechanism is revolving. Morphologic processor,  which performs this 
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entity’s analysis/synthesis,  in case of  the former (analysis) dissects the word 
into its components (morphs) and in the course of  this process collects whole 
information coded in the text,  passes it for the further processing and disam-
biguation to higher levels of  model (syntax,  semantics,  pragmatics) and so is 
for the latter the single source of  grammatical-lexical information coded im-
mediately in the text;  during the synthesis morphological processor is carrying 
out an exactly opposite task: it transforms the whole information worked out 
by the higher levels and encoded by peculiar for them terms in the final form 
of  language expression,  that is produces the sequence of  all words which 
should represent the end of  the whole process of  synthesis.

Thus,  the morphological processor bridges a primary representation of  text,  
i. e. word sequence,  which is immediately available for us,  and first level of  
abstraction –  lexical –  grammatical features. However,  this does not exhaust 
the import of  word and closely connected with it morphology: each of  the 
higher levels of  the model representation retains a trace of  this initial (for 
analysis) or final (for synthesis) step of  the processing,  that is the structure of  
each of  them could be represented like a specific composition of  objects which 
in most cases are abstract correspondences of  single word forms or of  their 
small combinations. So,  it may be said,  that all these high level representations 
are somewhat “grained” and their “grains” are clusters of  signs quite trans-
parently related with word forms of  the text,  analyzed or to be built.  

It is note worthy to mention,  that these primary sources of  information,  i. 
e. word forms,  the basis for all subsequent structures representations,  often 
have quite complicated structure themselves. Just their decoding or,  on the 
contrary,  - composition is the task of  morphologic processor,  which in many 
cases becomes quite complicated,  especially for strongly inflected (e. g. Russian) 
and moreover for agglutinative (like Georgian) languages,  though is not quite 
simple even in case of  a language with “notoriously” weak morphology (e. g. 
English). Such complexity,  in its turn,  requires the search for such representa-
tion of  morphologic system which maximally corresponds to the specificity of  
its tasks,  but,  at the same time,  fits to computer environment requirements. 
The former condition implies that this representation,  at least at the “peak of  
perfection”,  should simply and transparently reflect the fundamental charac-
teristics of  language,  such as its sign nature,  unity of  statics and dynamics,  
parallelness and bi-directionality of  the functioning,  etc.,  and,  at the same 
time,  remaining homogenous at all levels of  the model and for all their com-
ponents. Of  course,  on the contemporary stage of  modelling development we 
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can not expect that some already realized model representation may simultane-
ously,  perfectly and exhaustively satisfy all above mentioned requirements but 
they could fulfil a part of  some landmarks for the search of  such an “ideal” so-
lution. Moreover the fast and successful development of  computer environment 
(both,  hard-ware and soft-ware) creates some “material” basis to approach this 
“ideal” (by some decisive steps at least).

It is worthwhile to consider the other side of  model representation problem,  
i. e. its computer realization and the role of  computer in emergence and sub-
sequent development of  language modelling as a very important trend of  
modern linguistics.  In first instance,  we should remember the powerful impact 
of  computer on the very origin of  this approach: truly,  taking into account 
huge size and unusual complexity of  modelling systems we must own that it 
would be impossible to create and test them without any automatic means and 
computer turned out to be fit to fill up this “gap”. Besides this,  the relation 
with computer defined from the very outset of  modelling oriented researches 
their close interaction with the practical applications. As a matter of  fact,  
first step in this direction was stimulated by such a practical goal as automatic 
translation;  subsequently this application sphere was expanded by speech/text 
dialogue systems,  spelling checkers,  automatic corpora taggers,  etc. Notewor-
thyly enough,  these relations are not one-sided: the fundamental aspect of  
language modelling receives powerful stimuli from applicative side,  which in 
many cases requires perfection and/or enhancement of  the model,  however 
the main merits of  them is some specific influence which they exerted on 
the some of  crucial points of  fundamental aspect itself. Perhaps as the most 
significant example of  such intersection of  the modelling theory and practice 
should be considered the relation between the most fundamental model

Meaning <=> Text,         							       (1)

and translation scheme:

Text => Meaning => Meaning’  => Text’,    				    (2)

which firstly defines correspondence between an input Text and its meaning,  
then “translates” meaning representation of  the input language into meaning 
representation of  an output language and finally expresses the latter by means 
of  the output language. It’s obvious that sum of  the left-hand and right-hand 
transitions of  (2) is identical to (1) with the only exception that they pertain 
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to different languages,  however if  we imagine besides scheme (2) one of  the 
just opposite directions,  it would be possible to combine the components of  
both schemes into two full models of  type (1). Thus striving for building perfect 
automatic translators quite naturally leads to conclusion that “ideal practical” 
translation system is impossible without “theoretical” basis of  (1).

Besides this most fundamental case we see in context of  computer linguistics,  
though not so essential,  yet quite useful for both sides,  examples of  interac-
tion between practice and theory of  language modelling.

Beginning of  the Introduction repeats the basic points of  the previous section. 
Further is given a brief  sketch of  author’s and his collaborators’  many years 
activity in the field of  computational linguistics. Its goal is to demonstrate the 
basic trends of  activity characterizing defined above views on language mod-
elling and computer linguistics as a whole. The activity was stimulated by the 
works on Russian-Georgian automatic translation system. The decade dedicated 
to works on this quite difficult problem (60s of  the past century) has played a 
crucial role on preparing a personnel for future activity in the field of  language 
modelling;  just the has been acquired the basic knowledge and experience to 
cope with these tasks;  and,  the last but not the least,  this work has given  rise 
to relations with several prominent scholars,  in particular the members of  
Moscow linguistic school (I. Melčuk,  J. Apresjan,  A. Jolkovski,  O. Kulagina et. 
al.);  these scientific relations appeared to be utterly useful as in the course of  
work on the project so after its accomplishment.

The project was successfully accomplished at the beginning of  70s. The ob-
tained system could translate mathematical and technical (from the field of  
automatics) texts,  but its lifetime was not very long: due to the change of  
generation in computer techniques,  the system lost its material (hard-ware,  
soft-ware) basis,  without reaching the sphere of  its supposed practical appli-
cation. Nevertheless perspectives obtained in the result of  works have opened 
the way for further activity in the field of  computer linguistics,  but oriented 
to other applied systems,  different from machine translation: speech/text dia-
logue with computer,  language teaching,  automatic dictionaries with morpho-
logic processor,  text printing grammatical (first –  morphological) support,  etc. 
At the same time,  all these tasks required working out of  several grammatical 
processors: Georgian morphological analysis (L. Tamarashvili,  L. Margvelani),  
Georgian (L. Margvelani) and German (L. Godabrelidze) morphological synthe-
sis,  Russian morphological analysis (G. Chikoidze),   Russian syntactic analysis 
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(L. Godabrelidze),  English  bi-directional morphological processor (G. Chikoid-
ze),  Russian generative morphology (G. Chikoidze),  Georgian (L. Samsonadze,  
N. Javashvili) and English (N. Javashvili) automatic dictionaries,  etc.

Considerable part of  our activity was aimed at creation of  means of  repre-
sentation of  above mentioned algorithms. For that within the time course of  
(1970 –  2000) have been worked out three formal languages: 1. “virtual au-
tomaton”,  which was a sort of  “interlingua” between high level algorithmic 
languages (e. g. –ЛИНГВАЛ) and the “lowest” level of  computer commands;  
2. ЯЗАЛ (ЯЗыковые АЛгоритмы – Language Algorithms) –  similar to high level 
programming languages (e. g. C –  programming language),  purely procedural 
(with the exception of  dictionary) operational language,  through which was 
represented the main part of  afore listed processors;  3. Net representation on 
the basis of  which was formulated,  the synthesis of  Georgian nominal word 
forms (1975) and within the last decade (1995-2004) a number of  English and 
Russian morphological processors. The main trend of  this three –  stage process 
of  development is a shift from maximally computer oriented representation 
– toward one essentially congruous to the fundamental properties of  language.  
Chapters 3 and 4 deal with these very approaches and their evolution,  but 
before that in Chapters 1 and 2 we consider the fundamental context of  this 
research,  that is computer linguistics its relation to the language modelling 
(Chapter 1);  at the same time,  great attention is focused on the morphological 
level of  the model (Chapter 2),  representing the main topic of  this work,  and,  
especially,  on the net representation of  morphological processors (Chapter 4). 
In its turn,  the choice of  the latter,  that is  - of  net representation,  was great-
ly stimulated by its fitness for bi-directional (synthesis/analysis) processors,  
creation of  which was one of  objectives and aims of  our research,  and that is 
why the next (5 one) Chapter contains description of  two net represented bi-
directional morphologic processors. The typical feature of  these systems is that 
the processes of  both directions (synthesis/analysis) are performed within one 
and the same unchangeable scheme. Differently from that Chapter 6 is related 
to description of  double system,  that is having specific sub-system for each of  
two directions of  the process,  but,  at the same time,  basing on the essential 
intersection invariable for both: the role of  their invariability is played by the 
morphological generator (BfP: Basic form → Paradigm). The practical merits of  
BfP system (besides its possible theoretical ones) are demonstrated in the next 
Chapter (7) via its application for automatic support the printing the text.

Chapters (8 and 9) consider the relations between morphology and higher lev-
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els: syntactic (Chapter 8) and semantic (Chapter 9). First of  them gives a draft 
of  Georgian predicate –  actant relations and proposes corresponding net rep-
resentation,  within which the leading role and necessity of  morphological data 
for the proper functioning of  the syntactic level becomes especially obvious. 
The next Chapter (9) is related to significant contribution of  morphologic fea-
tures to the general structure of  meaning,  i. e. to the semantics of  language 
(namely from the view point of  cognitive linguistics).

The conclusion once again underlines the goals that were implied by this work 
and assesses its results in relation with initial intentions which have stimulated 
the researches and have given something like implicit evaluation of  their final 
results.

Three Appendices (A,  B,  C) attached to the main text give some more details 
concerning the following points: A and B Appendices give more exhaustive de-
scription of   ЯЗАЛ –  language than the one included in the basic text,  particu-
larly,  A- Appendix  gives more details concerning this language and B demon-
strates one of  the points of  its application;  similarly C- Appendix  gives more 
exact and perfect description of  the first net represented system (synthesis of  
Georgian nominals) which we consider as the first step in development of  net 
approach to representation of  morphological processors.

Chapter 1

Computer linguistics

As we have mentioned above the main purpose of  this chapter is discussion of  
some fundamental features of  language,  in particular,  the aspect of  its,  which 
makes necessary to address the method of  language modelling,  which,  on the 
one hand,  deals with computer linguistics,  and,  on the other,  includes as its 
basic,  “ideal” part,  the type of  modelling expressed by the scheme (1. 1):

Meaning <=> Text.  							      (1.1)

According to (1. 1) scheme the knowledge of  a natural language,  cognition of  
its essence and its application in solution of  practical problems drastically de-
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pend on the internal structure of  a language mechanism and character of  its 
functioning,  that is –  on dynamics of  a language system. It seems that to-day 
the only way to solve this problem is creation of  artificial objects which would 
imitate the language behavior and,  at that have internal structure oriented 
to satisfaction of  present hypotheses about internal structure and functioning 
of  natural language itself  (however scarce and hazy these suppositions may 
sound!). In first instance,  the fundamental fact that language is a sign system,  
that is totality of  entities relating meaning/expression,  makes obvious,  that 
just (1. 1) mirrors the basic process intrinsic to the language as an active (dy-
namic) mechanism and thus gives us first and main “landmark” to which the 
process of  language behaviour imitation,  i.e. language modelling should be 
oriented.

The main point of  this chapter is consideration of  (1 1) type language models,  
yet its first part gives a brief  account of  the modelling object’s,  i.e. language’s,  
general import and its basic properties;  in the second part are discussed some 
possible variants of  language cognition by means of  dynamic models;  the 
last section is dedicated to the most adequate and complete (1. 1) variant of  
model.

As a matter of  fact,  the first part of  the chapter is based on citing of  great 
scholars of  the past,  concerning general import of  language for individual 
(mental) and social world of  homo sapience: “language is a flesh of  thought” 
(Hegel),  “language is available for us part of  being” (Heidegger),  “The forms 
of  thinking found and manifest themselves firstly in the language” (Hegel),  
“The human being is a human being thanks to the language only” (Humboldt),  
etc. Particularly noteworthy is that almost two centuries ago the great thinker 
and linguist W. Humboldt was sure that language is a sign system,  that the 
opposite sides of  these signs are meaning and expression and that language 
knowledge in first instance implies the possibility to reach any of  these sides 
from the opposite one (see expression (1.1)):  “As soon as his (human being’s)  
consciousness becomes sufficiently strong to cross both these spheres (meaning 
and expression) on his own,  and at that provoke the same in the listener,  he 
(human being) takes possession of  both spheres”,  i.e. meaning and expression 
that is –  of  the language as a such. This passage makes obvious that mirrored 
by (1.1) dynamic aspect of  language was estimated by W. Humboldt by its true 
worth.

It is quite interesting that many remarks and whole passages of  prominent 
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scholars of  the past touch several fundamental aspects of  language: So,  for ex-
ample,  the leading role of  a word in the spheres of  both language and thought 
is recognized in one of  the most prominent Leibniz’  treatise about human rea-
son,  where author allotted considerable place for consideration of  word,  of  
its crucial role in singling out and fixation in conscience of  objects,  their states 
and properties. At the same time,  due attention is paid to metaphoric meanings 
and grammatical functions of  some words and their components,  which serve 
to unite the separate word forms into a whole –  the sentence.

The leading role of  grammar not for language only,  but for the whole mental 
and spiritual sphere of  a human is underlined by Hegel’s phrase: “... only the 
who has acquired knowledge about language,  can see through its grammar the 
spirit and education of  the nation ... He can also cognize general expression of  
the reason,  that is,  –  logic” by means of  grammar.

So,  afore mentioned thinkers definitely give its due to the language and its 
grammar,  on the one hand,  and the dynamic aspect of  them,  on the other 
hand,  admitting,  that the knowledge of  the latter is a crucial condition for 
language uptake as well as,  for cognition of  the language as a unity of  its 
static and dynamic aspects. As to this very important though quite difficult 
problem,  the only imaginable approach to its solution (at least for present) 
seems to be language modelling,  a brief,  general overview of  which is given 
in the chapter,  as well. 

outpinp

inp

  black

  box outp

OBS model

Fig 1.1. “Black box” modelling: observer (OBS) tries to build a model, which will answer each possible input by the 
output identical to one peculiar for a modelling object.

The most frequently used and best known scheme of  modelling is that of  
“black box”,  which as a rule implies an object of  modelling with internal 
structure inaccessible for external “observer”(OBS),  who is compelled,  as a 
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result,  to acquire the whole available information from the external reactions 
(i.e. outputs) by which the object answers any stimuli (i.e. inputs). Fig. 1.1 de-
picts general scheme of  such an approach,  where the main point is difference 
between “weak” and “strong” requirements: the former may be satisfied by in-
put/output adequacy of  the model and its object,  but ,  at the same time,  does 
not pay attention to correspondence of  their internal structure and mode of  
action;  the “strong” requirement is opposed to the “weak” one just by the last 
point implying that we must try our best to adapt the structure of  artificial ob-
ject (model) to its natural prototype (object of  modelling). It’s obvious that the 
“weak” variant could be quite useful for a number of  purely practical tasks,  
whereas another one (the “strong”) from the very outset is oriented to the true 
cognition of  the object (which after all promises the best basis for reliable and 
effective solution of  the lion share of  applied problems). However,  it’s quite 
clear that this kind of  approach creates many additional difficulties,  alien for 
a “weak” one,  moreover it would become virtually impossible in case when in 
addition to the lack of  direct information we don’t have any hypothesis about 
internal structure of  the object. Fortunately,  natural language is not an object 
of  such “blackest” kind: according to some external facts (in first instance,  by 
structure of  its inputs/outputs) supported by introspection and some general 
considerations we can create some essential suppositions about internal struc-
ture of  natural language mechanism,  in spite of  its location mainly in the 
depth of  our consciousness: 

1.	 The only,  but very important,  direct source of  empirical data is that side 
of  sign which is always available for our immediate observation. At first 
sight,  it looks like the system surface only,  which serves as its external 
input/output,  however the structure of  this expression is so complex  and 
to some extent transparent that it apparently dictates some features of  
operations and procedures making it possible to built optimally single sign 
or a sequence of  them. In the course of  several centuries basic for many 
languages information had been collected in appropriate dictionaries and 
grammars,  which up to now serve as invaluable reference sources,  par-
ticularly,  for the contemporary language modelling.

2.	 In spite of  the fact that the main part of  language system functioning 
is unconscious,  some of  its results are available for our intuition,  that 
greatly contributes to substantiation of  some very important approaches. 
For example,  the generative grammar would be impossible without intui-
tive concept of  sentence grammaticalness,  as well as determination of  
synonymy of  language expressions on what the most important aspect of  
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(1.1) type models,  especially definition of  “meaning” is based.
3.	 Some more formal and general (though hypothetical) principles give also 

the optimizing guidelines for creation of  model: such are,  for example,  
the most popular requirement of  “economy”,  which may concern many 
aspects (the volume,  speed,  homogeneity of  representation,  etc. of  the 
system);  “simplicity”,  which may be sometimes an antipode of  just men-
tioned “economy” (e. g. multi-level language model,  which,  on the one 
hand,  simplifies the system,  but,  at that,  increases its size);  “parallelism 
of  functioning”,  which is supposedly characteristic for all mental process-
es and can not be alien for the language mechanism either (particularly,  in 
the context of  multi-level mode it should mean that these different levels 
operate simultaneously,  in parallel,  exchanging the information acquired 
in the course of  their “quasi-independent” functioning);  in addition to the 
previous point (i.e. “parallelism”) it may be posited the peculiarity of  lan-
guage functioning according to which it is frequently (if  not always) real-
ized by the processes of  mutually opposite directions;  the most prominent 
of  such directionally opposed processes is synthesis/analysis opposition,  
the most fundamental and obvious one.

4.	 The hypothesis,  prompts,  restrictions,  etc. may (and should) come from 
the fields neighbouring with linguistics having essential intersections with 
it,  that is –  from psycho –  and neuro-linguistics. Particularly,  the mod-
ern cognitive linguistics definitely insists on necessity of  convergence of  
purely linguistic results towards achievements of  fields,  which may sub-
stantiate or refute the former ones.

By all that it’s important to keep in mind that successful modelling would be 
either confirmation or disproof  of  all mentioned presuppositions,  general and 
formal or intuitive,  purely linguistic or drown from the “neighbour” sciences. 
However we must take into account that the difficult task of  language mod-
elling is essentially complicated due to inaccessibility of  meaning for direct 
empirical observation. As a result we have a sharp deviation from usual Fig.1.1 
scheme of  “black box”: only the expression of  text/speech may be observed 
directly;  it serves as input for analysis or as output for synthesis but the op-
posite side,  i. e. meaning,  remains latent in both cases. Thus,  return to the 
usual situation of  “black box” in the case of  language requires preliminary 
hypothesis about meaning,  its structure and means of  possible representation. 
Just this situation is mirrored by Fig. 1.2,  where the task of  external observer 
is essentially more difficult than in case of  Fig.1.1 scheme.
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exp mind
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Fig.1.2. Language modelling: only the expression (exp) is directly available for observer (OBS); on the basis of its 
(exp) analysis and with support of some additional hypotheses he can make some suppositions about meaning’s and 
processor’s (P) structure, which should make possible to build model which will repeat the same exp↔meaning cor-

respondences as the language (L) itself.

Since the expression (exp) is “visible” only for an observer at first he/she must 
build up some hypotheses about meaning,  then about internal structure of  
processor (P) and finally try to achieve the maximum possible adequacy of  
both systems’  (P and L- language) behaviour.

Generative grammar offers the most popular way to avoid these difficulties 
through ignoring (at first,  “classical” approach) all vague components of  Fig.1.2 
scheme (marked by broken lines),  that is the meaning and language/proces-
sor internal structure. Moreover it follows one direction of  processing only for 
which the role of  start point plays an abstract symbol,  element of  limited set 
of  symbols ∑;  proceeding from this initial symbol (e.g.,  S  for Sentence) the 
procedure should generate all grammatical expressions corresponding to the 
chosen initial symbol: by means of  some restricted set of  operations (rewriting 
and transformation),  so,  for example,  if  the latter was sentence symbol S,  
system should answer it by generation of  all word sequences which represent 
sentences of  the given language. The last condition implies that all generated 
objects should be grammatical,  that is,  appertain to the normative items of  
this natural language (according to our intuition). Obviously,  such a system 
may be useful for some practical tasks (e. g. for automatic teaching of  lan-
guage),  however it’s radically different from true (productive) language mod-
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el,  which,  in our opinion,  should to some extent meet the above mentioned 
“strong” requirement. To underline the difference between Fig. 1.2 scheme and 
generative system would be suffice to mention that productive model realizes 
the relation between two sides of  language sign: even in the same direction of  
processing,  that is –  synthesis,  it starts by some representation of  meaning 
and then proceeds by producing expressions (one or more) not only grammati-
cal but at the same time synonymous to the input meaning;  as to opposite mode 
of  processing generative grammar ignores it completely.

In spite of  such sharp deviation from the course of  the supposed main stream 
of  development of  modelling,  it should be noted that generative grammar 
actually was the first approach to the study of  language which is unthinkable 
without dynamic aspect and what is more the scheme proposed by it may find 
its important place within productive system: particularly being considered as 
language knowledge or potency it may serve as basis for language behaviour 
(activity),  where the former generates grammatical expressions (e.g. sentences) 
and the latter (selector) restricts its activity in accord with the context of  input 
(be it meaning or expression). Fig. 1.3 gives general scheme of  such productive 
system based on generative one.

F

T

M
P

G

∑

GE1    GE2   GE3 CL

S

…

Fig. 1.3. Productive model (P) basing on generative one (G): P provides contacts between external (speech/text) and 
internal (meaning→mind) spheres and, at the same time controls and restricts the activity of G.

Similar structure is supposed in the first and unique up to-day outline of  com-
plete language model “Meaning↔Text” (I. Melčuk 1974),  based on generative 
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one (G) as a source of  knowledge: P directly deals with input/output of  G’s 
activity. The represented model implies all five “traditional” linguistic levels: 
semantics,  syntax,  morphology,  phonology,  phonetics. More detailed are de-
scribed first three (“deeper”) levels and each of  grammatical ones (syntax  and 
morphology) is divided in two sublevels: deep and surface In spite of  supposed 
bi-directionality description is mainly oriented to synthesis that is from se-
mantics toward syntax  and so on. On the two deepest levels the final (output) 
text is represented by tree-shaped graphs,  the nodes of  which on semantic 
level are filled with indissoluble units of  meaning (sems) which on consecutive 
syntactic sublevels come closer to natural lexical units. On morphological level 
the structure itself  gets nearer to the text becoming linear and its successive 
elements by and by are transformed into usual word forms.

Each transition from one (sub) level to another is supposed to conform to the 
scheme roughly alike to Fig.1.3: the role of  P is performed by the so-called 
selector (S),  which controls G-generator and filters results of  generating. How-
ever this time G’s productivity is reduced to issuing the synonymous repre-
sentations only and so S  must eliminate out of  them such ones which are 
incompatible with requirements of  corresponding level,  i. e. “ungrammatical” 
from its point of  view. 

The leading part in all these transitions and transformations appertains to 
manipulation with elements which fill the nodes of  tree structures (semas,  
lexemes,  basic forms). This transformations are based mainly on interpret-
ing –  combinatory dictionary,  the most important and best elaborated com-
ponent of  the model. Each lexical unit of  the dictionary is followed by its 
lexical functions,  representing something like lexical paradigm of  basic entry;  
two varieties of  them are substitutions and parameters: former point at lexi-
cal units which may (with or without additional syntactic transformations) be 
substituted instead of  the basic entry without change of  the initial meaning;  
differently from that,  the latter (parameters) define via which lexical means 
may be expressed some standard meanings (Magn,  Incep,  Fin,  Ver,  etc.) in the 
context of  the given basic lexeme.
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Chapter II

Morphological level of  model
This chapter deals with the functions of  morphological level within afore men-
tioned “Meaning ↔ Text” model. The role and goals of  this model component 
are stipulated by the functions of  its direct object,  the word,  firstly,  in the 
language and then in its model. For the most general consideration we address 
opinion of  F. de Soussure,  who calls it the “central entity” of  language,  more-
over the one,  which “is present directly in our consciousness” in spite of  dif-
ficulties inherent for its definition.

The fact of  permanent presence in our consciousness of  the word entities could 
have great influence on the initial stage of  functioning of  the model in both di-
rections: for example,  the syllables of  the text,  which (again according to F. de 
Soussure ) are primary  etalons of  speech recognition,  should be firstly correlated 
just with word forms and only then that the latter could be decomposed in morph 
sequences,  that in parallel makes possible to collect all necessary and available 
morphologic information. In the opposite case of  synthesis we may imagine that 
the “event” which must be expressed by the output text firstly should be analyzed 
and decomposed into elements (objects,  properties,  states,  processes,  etc.) corre-
sponding to the meaning of  entities present in our consciousness,  i.e. words.

After that we try to demonstrate what does the “central role” of  a word mean 
in the course of  model functioning,  particularly,  for the intermediate level 
represented by syntax. In this connection are discussed some different schemes 
of  dynamic grammar (dependencies,  phrase structures,  special kind of  the 
latter –  HPSG,  etc.). For each of  them has been demonstrated that,  in spite 
of  their essential difference,  the “central role” of  the word and related to it 
information always remains unchangeable. 

In spite of  significance for language system,  the definition of  word and its 
usage in the language model are connected with some difficulties. Particularly,  
in the course of  text analysis: they are ambiguity of  the word forms or their 
components (morphs). Another side of  difficulty (just as it is meant by F. de 
Soussure’s statement) is a complicated problem of  word (theoretical) definition. 
In spite of  striking diversity of  words of  different languages,  intuition obvi-
ously recognizes them as particular items of  a single concept and stimulates 
search for some general definition of  it. One example of  such an approach is 
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given in I. Melčuk’s “Morphology”: according to it a word form is autonomous 
segmental sign which doesn’t decompose in to (more than one) autonomous 
segmental components,  where “segment” means sequence of  phonemes and 
“autonomity” characterizes segments which may independently express com-
plete utterance and so far could be placed between two “full-fledged” pauses 
in speech.  Further the word (which in this approach has replaced the term 
“lexeme” is defined as a set of  word forms having identical lexical but differ-
ent grammatical meaning. 

From this point of  view the dictionary is a list of  words (lexemes) and morpho-
logic processor should supply means for generation/production of  full paradigm 
corresponding to each of  dictionary entities. As a rule,  one of  these paradigm 
members is selected as a basic,  representing the word or paradigm as a whole. 
In the most of  cases the rest of  paradigm may be considered as a result of  
some transformations of  the basic member. However these transformations may 
depend on a given lexical entity and so it is necessary to add to the initial (ba-
sic) word form the morphotactic information indicating concrete transformations 
necessary in each particular case of  dictionary entry. Moreover,  to play its lead-
ing (“central”) role in the rest of  model’s functioning word (dictionary entry) 
should be supplied with an additional information characterizing its behaviour 
on the deeper levels (syntax,  semantics). Being equipped with all these data dic-
tionary plays the role of  a basic static component of  a model.

The morphological component of  a dictionary information may have various 
structures,  particularly it may be distributed among various sets of  features. 
So,  for example,  the main part of  Russian verb morphotactic in A. Zalaznjak’s 
dictionary is coded by a verb type parameter,  but the rest of  information is 
expressed by special designations (e. g. aspect,  transitivity letter/phoneme al-
ternations,  parallel forms,  etc.) An alternative variant is represented by the 
approach which inserts the morphotactic information directly in the record of  
basic form or its stem: so,  for example,  Georgian “truncateable” and/or “con-
tractable” stems like panjara-‘window’  may be recorded as:

panjArA1,              							       (2.1)

where A points at a rule which solves  the (a/0)  alternation  correlated with 
different combinations of  number/case categories.

The instance of  complete ignoration of  morphotactics’  explicit representation 
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is given by BfP –  generative morphology system which will be considered later 
(chapters 6,  7). In that system morphotactics is coded by means of  hierarchi-
cally structured lists of  basic form stems: for example,  in the case of  Rus-
sian verbs,  they are firstly divided according to their infinitive endings,  then 
by verb type and subsequently by some other categories (aspect,  transitivity,  
letter alternations,  existence of  parallel forms,  etc.). The final classes of  this 
hierarchy contain only basic members with identical combinations of  values of  
all morphotactical or grammatical features.

As instance of  one more step towards maximal reduction of  dictionary and almost 
complete annulation of  explicit representation of  statics may serve the system 
which we shall consider in chapter 7. Of  course,  the area of  such systems ap-
plication is be quite narrow (perhaps,  morphological tagging in interactive regime 
only);  however,  more fundamental usage of  them is possible for generator based 
fully automatic morphologic processor where they could function as selectors.

The works may be considered as an experiment testing probable relations be-
tween dynamic and static components of  the model,  the last mentioned sys-
tem being an example of  extreme prevalence of  the latter;  as an opposite case 
of  their correlation,  perhaps,  could be considered as some modern feature 
structure based approaches. However,  the most sensible may be the method 
which synthesizes the merits of  several possible variants of  this relation: for 
example,  it may use the stem records of  type (2.1),  codifying the rest of  mor-
phological data by the above mentioned classification of  dictionary entries;  at 
the same time,  some part of  this information may be included immediately in 
the record of  dictionary unit,  simplifying the hierarchical structure of  basic 
word classes and accelerating the search in it.

Chapter III

Representation of  morphologic 
processors
The representation of  language model is often considered as mainly oriented to 
computer realization,  however such a view is only partially justified. We have 
already underlined stimulative role of  computer for appropriate development 
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of  the language modelling,  still taking into account final aims of  its develop-
ment,  that is creation of  a model simulating internal structure and intrinsic 
properties of  its natural object,  it becomes apparent that relation between 
model representation and object’s fundamental characteristics deserves more 
attention,  especially,  if  we recognize the prominent role of  dynamic aspect,  
firstly,  and secondly close links between this aspect and the way of  model 
representation. Such a case,  in its turn,  should provoke an aspiration to find 
the kind of  representation which will most adequately reflect the fundamental 
structure and properties of  language,  that is all essential characteristics which 
should be simulated by the “ideal” model should be intrinsically concentrated 
in it (on some abstract level) and so it may be considered as something like a 
theory of  modelling.

Of  course,  contemporary stage of  this development is quite far from such 
“ideal” mode of  representation,  yet some cases confirm that the development 
has taken the right direction. Particularly,  the three subsequent approaches 
considered below could be assessed as the steps directed from mainly computer 
oriented representation towards essential characteristics of  the language.

The first of  these approaches (carried out in the 60s) was conceived as “inter-
lingua” between the primary record of  language algorithm and computer com-
mands,  which in that period were the only available means of  final computer 
realization. Both stages of  this transformation were automatized: the initial 
one by means of  a compiler (for the most popular then algorithmic language 
– ЛИНГВАЛ),  and the final –  by interpreter,  realized in two versions (for 
“Delisi” and БЭСМ –  type computers). It should be noted that the first step of  
transition transforming algorithm’s original record into terms of  “virtual au-
tomaton” operators was realized by a compiler built by means of  the “automa-
ton” itself,  that is by the “program” recorded in terms of  its “commands”,  this 
is the evidence of  its flexibility and potentially wide scale of  applicability.

The internal structure of  “automaton” almost reproduced that of  computer,  
though with two important exceptions: firstly,  the operands of  its “commands” 
were symbol sequences (“chains”),  which evidently are nearer to structure of  
language units,  than a single number/symbol with which ordinary operate 
computer commands;  the other peculiarity concerns the “memory”: it was rep-
resented by a changeable number of  tables with variable structure. The latter 
property of  “automaton” was mainly oriented to correspondence with the style 
of  linguistic algorithms representation of  those (partially of  these also) times. 
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So,  for example,  the most popular ЛИНГВАЛ algorithmic language requires all 
data,  input,  current or output,  be placed in the cells of  the tables which,  in 
their turn,  serve as operands for the ЛИНГВАЛ –  operators (Г. Чикоидзе 1966).

The following stage of  this development was creation of  ЯЗАЛ algorithmic 
language,  this time oriented to the primary representation of  language model 
and so more similar to the high level programming language,  which should,  at 
first,  take into account conveniency of  a user. At the same time,  this new ver-
sion of  representation retains the chain style of  operands and even strengthens 
it making possible to insert in these symbolic sequences the variable elements 
marking the chain positions which correspond to changeable (alternating) ele-
ments,  for example: georg. atAm,  engl. fOOt,  russ. klEV,  etc. These variables,  
marked with capitals,  function as calls for the rules which must solve these 
alternations (Годабрелидзе и др. 1978)

The record of  algorithm as a whole in terms of  ЯЗАЛ is organized hierar-
chically. Particularly,  there may be singled out three levels: the lowest and 
simplest one includes the most usual “atomic” operators (comparison   (X=A),  
assignment (X:=A) and call –  (A),  where any A may be constant or variable);  
the next (“molecular”) level is represented by standard constructions:

	 (X=A=>Y:=B//Z=C=>W:=D),      				    (3.1)

where as all conditionals so the whole right-hand part may be omitted;  lastly,  
the highest level is represented by “operator strings”:

L)CND=>M
1
M

2
...M

m
L

m+1
 //CND’=> M

1
 ‘M

2
 ‘  ... M

n
’L

n+1
’  , 	 (3.2)

where CND,  CND’  are conditions of  (X=A) type,  defining which of  “molecu-
lar” operators sequences (M

i
 or M’

j
) should be performed;  either of  them must 

be concluded by some call-operator (L
m+1

 or L’
n+1

) pointing at the label of  the 
next “string” to be addressed.

From the modelling point of  view such organization meant that each (3.2) 
“string” should have performed some elementary component of  model be-
haviour and the specially selected and organized groups of  them should have 
corresponded to some linguistically meaningful modules of  the system and at 
that,  facilitate and simplify its final computer realization.
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These expectations were not vain: by means of  ЯЗАЛ were recorded some im-
portant,  mostly morphological (Georgian,  Russian,  German) algorithms,  and 
some syntactical (e.g. Russian) as well. However,  the disadvantage of  this ap-
proach is that it does not reflect any essential features of  language (in first 
instance,  its bi-directionality and parallelism of  processing) and quite vaguely 
mirrors the other ones (e.g. sign structure of  language). These considerations 
and assessments have stimulated continuation of  search of  a “more language 
oriented” representation and,  resulted in choosing the net approach which is 
considered in the next chapter. In conclusion we would mention the “interme-
diate” (between tabular and net representation) formalism,  which was used in 
the 70-s for synthesis of  Georgian nominal word forms. According to this ap-
proach the processor was constructed as a quite complex  net: some nodes of  
it corresponded to grammatical categories and their arcs served for testing of  
their values,  but the others were related with tables organized in usual style 
of  tabular method of  representation. Just the latter “complication” causes the 
difference between this “mixed” approach and net representation which is 
main point of  this work.

Chapter IV

Net representation
In the nineties we reverted to the development of  net representation which 
had been begun some two decades earlier and then given up. Perhaps,  the 
strongest motive to address it again was intention to realize a bi-directional 
morphologic processor functioning within single system or at least basing on 
some substantial intersection of  the both sub-systems (analysis/synthesis) that 
appeared practically impossible by means of  ЯЗАЛ. At the same time,  this 
approach seems quite a promising basis for representation of  linguistic knowl-
edge,  particularly,  for demonstration of  word form morphological structure 
and characteristics.

The latter process,  for example,  may include three steps: firstly,  should be 
demonstrated the structure of  word form itself,  then its paradigm and its 
place within it and finally the relations between its paradigm and other ones,  
belonging to the same class. Moreover,  it was supposed that both of  these 
steps might be accompanied by demonstration of  the corresponding generative 
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process (of  word form or of  whole paradigm),  which would make obvious,  
both the static,  and the dynamic aspects as well. The net representation seems 
to create proper means for the final purpose since this approach may be con-
sidered as a sort of  peculiar synthesis of  both static and dynamic aspects: its 
externally stationary form still implies quite obvious potential trajectories of  
the active point and corresponding to it dynamic process.

The basic structure of  “morphological” nets follows that of  “traditional” ones,  
represented by a connected graph with finite number of  nodes;  from each of  
them (with exception of  final “target” node) issues at least one arc,  and at the 
same time each of  them (with exception of  a single initial “source” node) is a 
final point for one arc at least. The functioning of  the net is detected by motion 
of  the “active point”,  which at every step of  this process,  firstly,  is placed 
at the some node and then chooses the one issuing from it arcs,  continues its 
trajectory along it and stops at the node at which points the chosen arc (in case 
if  such one exists). This trajectory of  an active point always begins from source 
node and reaches the final,  i. e. target,  node,  if  the process finishes success-
fully,  though it is not always necessary: the progress of  active point may be 
stopped at any node which has not an appropriate arc for continuation of  the 
trajectory,  such a case results in a failure of  a process. Finally,  it should be 
noted that,  according to usual definition,  morphological net does not contain 
closed contours,  that is,  neither of  trajectories would reach one and the same 
node repeatedly.

The specificity of  morphological net is related with labels of  its nodes and 
arcs;  the sum of  node label (NL

i
) and left-hand arc label (LHL

ij
) represents an 

united condition,  whereas the right-hand label of  arc (RHL
i,j
) alone expresses 

another one. The movement of  active point may continue only if  both condi-
tions of  some arc issuing from the current (N

i
) node are satisfied. The order of  

arc testing is defined through their enumeration (0 ≤ j ≥ m),  the active point 
chooses the first of  them (if  any) which satisfies both mentioned conditions 
and then shifts toward corresponding target node (TGN

i,j
). Fig. 4.1 represents 

the scheme of  that single step of  net process. Taking into account homogene-
ity of  the net,  the single step of  an active point gives complete description of  
processes proceeding in the net.
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LHL i,j

RHL i,j
NL i TGN i,j

Fig. 4.1. (The comments in the text)

The entire semantics of  the net approach is based on the import of  two above 
mentioned conditions (NL + LHL and RHL),  which,  in its turn,  requires intro-
duction of  two additional objects external for the net: one of  them correlated 
with the meaning (lexical/morphologic features) and another –  with its expres-
sion (stem,  morphs). Preliminarily,  first of  them will be defined as an ordered 
set of  X

i
 variables (0 ≤ i ≤ i

max
),  and the either –  as a variable symbolic string 

Y. After that we shall identify the NL (node label) with one of  Xi variables;  to 
complete the definition of  left-hand condition it’s necessary to express by LHL 
the kind of  operation and its second operand (the first one will be represented 
by NL ~ X

i
 variable). In the simplest case of  a single operation (e.g. unification) 

the first point will be excessive and LHL should codify the second operand only. 
Now if  the value of  NL –  variable and LHL are represented by the symbolic 
strings,  the left –  hand condition will be reduced to the unification test of  
these strings,  which will be satisfied if  one of  the operands is void or other-
wise if  their intersection will not be void.

Similarly,  we begin with the simplest way of  definition of  RHL –  condition: 
we shall preliminarily suppose that its first operand is a single variable sym-
bolic string WF which therefore may be omitted in RHL –  expression;  suppose 
this time again the existence of  a single,  though somewhat different operation 
which as a result may be omitted either;  and so only a second operand of  cor-
responding operation should be coded by RHL. As to this operation itself  it is 
a kind of  unification different to some extent from  one defined for (NL,  LHL) 
–  condition: firstly,  it implies that both  operand strings are represented by the 
ordered (diverse from LHL) sequences of  symbols;  secondly,  coded by RHL 
string should be compared with segment of  WF beginning from wap position,  
where wap is some system variable,  which initially has zero value then after 
each successful RHL test increases by l,  where l is a length of  successfully 
compared RHL string.
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If  both conditions (LHL,  RHL) are satisfied,  some assignments may take 
place:

1)	 assignment of  new value to Xi (i. e. NL) category follows only if  LHL is not 
void,  if  Xi(NL) is void it will be instantiated directly by LHL,  otherwise 
intersection of  LHL and Xi(NL) value will be Xi(NL);

2)	 Y(WF) string changes only if  the position of  it corresponding to the cur-
rent (before being increased by l) value of  wap-variable is void: then 
Y(WF) string will be continued by RHL –  string just from the mentioned 
wap-position.

Apparently,  import of  Xi and Y,  and of  the net approach,  may have a 
straightforward interpretation: each Xi corresponds to some grammatical cat-
egory;  Y is variable sequence of  symbols which in case of  analysis from the 
very outset is filled up by input word form,  and in the opposite case (of  syn-
thesis) is firstly void and then eventually receives the additional substrings till 
the complete output word form is built up.

In this primitive scheme NL + LHL /  RHL relation looks as quite transpar-
ent embodiment of  correspondence between opposite sides of  language sign: 
meaning/expression. Unfortunately,  their mutual dependence is too complex  
to be submitted to such simplified scheme of  processing. To cope with these 
difficulties enrichment of  the repertoire of  both side (LHL/RHL) operations 
appeared necessary. So,  for example,  to the standard LHL –  unification were 
added: “pure” comparison (‘=’),  i.e. without any assignments following it;  un-
conditional assignment (!);  and address to the user (?),  supplying possibility of  
interactive regime. One more “innovation” concerns the value of  LHL operand: 
if  the record is preceded by ‘~’  sign,  it means the set of  values complemen-
tary to one directly expressed by LHL.

The increase of  RHL –operations is more essential and complex  and we shall 
outline them in connection with concrete systems which called forth necessity 
of  such “enrichment” of  RHL possibilities. So,  most of  them (e.g. net recon-
structions and morphologic transformations) will be considered later;  here we 
shall dwell on one,  though perhaps the most important,  according to which the 
nets may have two-level (in perspective –  multi –  level) structure,  that is the 
RHL may code a call of  some subset. The structure of  such subsets is identical 
to the structure of  upper level net with a single exception: they may not (as 
yet) have their own subnets and consequently subnet call operation is forbid-
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den for their RHL’s. By the way,  these calls function also as conditions,  which 
are satisfied only if  the subnet process has finished successfully.

Translator of  the system is realized by means of  C- programming language. 
The core component of  it is net Proc program controlling the whole process: it 
calls at each step of  processing,  firstly,  tests LHL function,  then (in case of  a 
success) –  tests RHL,  which test corresponding conditions.

If  both conditions are satisfied it addresses the next node,  otherwise,  tries the 
next arc of  the current node (if  it exists). The fundament of  this interpreter is 
a library of  “basic” functions: copyStr,  unifyFtr,  convSn,  etc. The nets them-
selves are represented by arrays of  C-structures,  each of  them corresponds to 
a single node one of  components of  which is again an array of  C-structures,  
each of  them this time representing one of  node arcs: its LHL,  RHL and tar-
get node (TGN).

It should be quite obvious,  even from this brief  outline,  that net approach is 
really oriented to such fundamental properties of  natural language as unity of  
statics and dynamics,  meaning/expression relation,  parallelism of  functioning. 
In the next pair of  chapters in the context of  just mentioned characteristics 
we consider one more essential feature of  language behaviour,  the bi-direc-
tionality of  processing.

Chapter V

Bi-directional processors
As it has already been mentioned we consider two possibilities of  bi-direction-
ality: in the frames of  a single united morphologic processor or as a pair of  
partially independent systems,  which are still based on some essential common 
part. The former case is the topic of  the current chapter,  particularly,  here 
will be outlined two concrete examples of  application of  this approach: firstly,  
Russian nominals of  substantival declension and secondly English morphology 
in the whole.

Such an approach,  firstly,  requires classification of  words in accordance with 
following principle: each class should include only words with identical corre-
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spondences between combinations of  grammatical characteristics and means 
of  expression of  these combinations. So,  for example,  all Georgian nominals 
with unchangeable stem ending in consonant will be included in a single class,  
since they have regular relation between number/case value and their expres-
sions (corresponding endings);  however,  for stems ending in a vowel the class 
should be singled out whether this vowel is o or u,  because of  peculiarity of  
their behaviour relative to genitive/dative cases of  singular.

After that we may follow one out of  two different ways of  application of  this 
classification: one of  them is to build set of  nets (or branches of  a single net) 
each of  them corresponding to one of  above mentioned classes. Something like 
that was mentioned in chapter 2 in connection with the discussion of  possible 
structures of  dictionaries. Some realizations of  such approach will be consid-
ered in the next chapter. In spite of  principal validity of  such approach for 
the united bi-directional processors either,  we shall here apply to somewhat 
different method.

Processing,  independently from its direction,  is divided into two main steps: 
first of  them deals with stem transformations and is realized according to 
the example (2.1),  that is record of  stem may include symbols which address 
the rules (subnets) resolving correspondent alternations (see also Fig. 5.1).  The 
next,  and the most peculiar for this kind of  approach,  step concerns ending 
paradigm of  the word: instead of  building up various subsystems for each 
class with identical structure of  ending paradigm,  we,  first,  subdivide the set 
of  these classes in subsets each including the “kindred” classes with identical 
grammatical meaning structure (practically,  appertaining to a single part  of  
speech) and then define for each of  them a prototypical scheme of  ending 
paradigm which in the course of  processing should be adapted to the peculiari-
ties of  each member of  the given subset of  classes (i. e. of  each variety of  
ending paradigm behaviour of  the given part of  speech).

t

s
oo

f
P
ee

N NBN foot - fOOt

Fig. 5. 1. Net record for f00t stem record of English word “foot”.
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D (+, pg )

D (-, pg)

s
D (+, p...)

g

h
D (+, s...)

g

s
г

дру p
з

N

HS

C
HS

Fig. 5. 2. A net corresponding to друG stem record for Russian word ‘друг’. D- operator deletes all case-number 
combinations represented by the second operand, if first is ‘-’, and leaves them unchangeable otherwise, that is, if 

first operand is – ‘ + ‘.

Of  course,  prototypical scheme (net) should be chosen optimally,  that is,  it 
should require minimal transformations in the maximal number of  cases. This 
requirement,  though obvious,  is not too simple to be strictly satisfied and so 
we solved this problem mainly intuitively: as a rule this basic schemes (initial 
nets) correspond to the maximal variety of  grammatical values combination 
possible for the given part of  speech;  as to expressions,  only the most regular 
ones instantiate the arcs of  this prototypical net. Another peculiarity of  this 
approach is that choice of  reconstruction which the prototype should undergo 
is not finally defined by the class to which appertains a given word,  it may be 
additionally influenced by some rules of  stem alternations (for example,  if  in 
record of  Georgian stem dedA,  a-symbol is realized as a,  it means that arcs 
corresponding to genitive/instrumentalis singular and whole plural,  at least of  
its –  eb- variety,  are excessive). One more example is given in Fig. 5.2,  where 
D operator (see below) is represented in simplified manner.

To make the approach clearer it’s necessary to define three RHL –  operators 
which perform all reconstructions of  prototype net. First of  them –  D operator 
deletes arcs which are excessive in the current situation;  it has two operands 
REC and TRG,  the first is unchangeable and functions as a pointer at the arcs 
of  TRG which should be deleted: particularly they are ones unifiable with 
some of  REC –  node’s arc. Diversely from that I-operator (Initialization) as-
signs to both sides of  TRG-arc,  which turned out to be unifiable with one of  
its (REC’s) arcs,  results of  this unification operation (i.e. intersections of  cor-
responding LHC’s and RHL’s). Finally,  N-operation (Normalization) addresses a 
single (TRG) node and merges all his arcs with identical RHL’s: the so merged 
arc retains its RHL but receives as LHL the concatenation of  LHL’s of  both 
its “ancestors”.
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Fig. 5.3 gives an example of  subsequent reconstructions of  prototype cor-
responding to class of  Russian substantives grammatically identical to ‘дом’  
-        ‘house’.

The picture is simplified the original net (“true” prototype),  which has differ-
ent arcs for nominative (n) and accusative (a) in both numbers. 

    si
        sp 
    pn, pa 
       pg 
     pd 
Ам

   pi 
Ами
pp
Ах

sd
sg

a)

 sn, sa 

NC

     sd 
        U
       si

Ом
      sp 
      e 
     pg 

Ов
    pd 
Ам

   pi 
Ами
   pp 
Ах

 sg,pn, 
pa   A 

c)

sn, sa   Z 

NC

      U
si
Ом

    sp 
    e 
 pn, pa 
    A
   pg 
Ов

pd
Ам

   pi 
Ами
pp
Ах

  sg
A

b)

sn, sa   Z

NC

sd

FFig. 5. 3. Reconstruction of nodes corresponding to Russian дом (‘house’) like paradigms.

In conclusion it’s worth mentioning that change of  approach that will take 
place in subsequent chapter does not imply the invalidity of  this one,  which 
could be quite successfully used for generative system either. Moreover,  in 
spite of  some complexities connected with necessity of  prototype reconstruc-
tions,  the intuitive (and fundamental) lure of  this scheme is somewhat sup-
ported by association with general radial structure of  our mental concepts 
which it definitely calls forth.
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Chapter VI

Net representation of  generative 
morphology
The term “generative morphology” implies a system able to answer input basic 
form (Bf) by whole its paradigm: for example,  if  input is same Russian infini-
tive,  output should be the list of  all members of  corresponding verb paradigm 
(P). In the course of  its implementation we dispensed with some complications 
of  net approach used for united bi-directional processors described in the pre-
vious chapter. The main of  these simplifications are connected with omission 
of  : reconstruction operators;  the possibility of  (5.1),  (5.2) type records;  the 
use of  “return points” for organizing of  parallel forms/paradigms processing.

The classes of  words with similar morphological behaviour are represented now 
as simple lists (without any explicit information) addressed by corresponding 
RHL –  operators,  and in case of  success direct the process along the branch 
of  initial net which provides all necessary information for further performance 
of  generation. The size of  these lists (strings) is essentially reduced by follow-
ing device (quite effective at least for Russian verbs): the stem of  each verb 
is recorded only once and then followed by all its possible verb prefixes,  for 
example: 

дел + #за + #на + #пона + #об + #в + #по + #пере + #раз + #при + #до + #недо + #по + 
#про + #от + #у + #вы.

On the basis of  so acquired information the process,  firstly,  singles out the 
stem of  input (Bf);  secondly,  transforms it subsequently into forms corre-
sponding to each member of  paradigm and allots them to due positions;  at the 
third step process defines the structure of  output paradigm,  that is marks the 
positions of  members lacking in this paradigm;  at the fourth stage takes place 
concatenation of  each already created stem with corresponding ending;  in the 
end,  the system adds to each generated form its parallel versions (if  such ex-
ist) and repeats the whole cycle for generation of  parallel paradigms (if  any 
exists). The scheme is given in Fig. 6.1
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PBf
Definition of
paradigm’s

characteristics
1

Generation
of stem

paradigm
  2

Definition of
paradigm
structure

3

Stem+ending

4

Generation
of parallel

forms
5

Fig. 6. 1. The general scheme of paradigm generation (Bf→ P), (the comments in the text).

The members of  Russian paradigm (P) are alloted among Pi positions as fol-
lows:

P0 –  infinitive,
P1 –  P6 –  personal forms of  present/future tense,
P7 –  P9 –  infinite forms of  present/future tense:

P7 –  active voice participle, →
P8 –  verbal adverb,  →
P9 –  passive voice participle;  →

P10,  P11 –  imperative (singular,  plural),
P12 –  P15 –  personal forms of  past tense:

P12,  P13,  P14 –  masculine,  feminine and neutral of  singular,  →
P15 –  plural;  →

P16 –  P18 –  infinite forms of  past tense:
P16 –  active voice participle, →
P17 –  verbal adverb,  →
P18 –  passive voice participle. →

Thus,  the P- array of  Pi –symbolic strings represents the whole resulting 
paradigm,  each of  its elements (Pi) contains expression of  one of  these para-
digm members,  and position of  this element in P-array (i-index) points at 
combination of  grammatical features which characterize a given word form 
(Pi) in the context of  P-paradigm primarily defined by the input basic form 
(Bf). However,  to reach this result the generation scheme (6.1) guided by in-
formation collected its first block should transform Bf  –stem in Pi –  word 
forms: firstly,  generate all versions of  stem (block 2),  then concatenate them 
with corresponding endings (block 4) and,  finally,  perform the similar opera-
tions on parallel forms (if  some of  them are present). All these manipulations 
with letter sequences require some more powerful means of  operations on 
symbolic strings than those used in the systems and described in the previous 
chapter (unification and some its modifications). The main operational innova-
tion called forth by implementation of  generative morphology is a complex  
RHL –operation,  which is here considered as “morphological transformation”. 
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Each instance of  them is represented by series of  elementary operations;  
global transformation,  corresponding to the series in the whole,  has a single 
object,  symbolic string,  which is tested and transformed by the elementary 
components of  the global transformation: unconditional single (!) and multiple 
($) assignments;  comparison from some fixed position of  object string with 
some substring (=) or search of  it beginning from a fixed position (*);  dele-
tion of  object’s substring (-);  insertion of  some substring which may delete 
(%) or not (+) the content of  corresponding object positions. The most part 
of  these elementary operations depends on “starting point” of  its application 
marked by values of  oap (“object active point”) variable,  which,  in its turn,  
changes in accord with results of  some mentioned above operations (= ,  * ,  
+ ,  %  );  moreover these changes of  oap –  value are unidirectional within a 
single global transformation,  that is,  it may increase or decrease only during  
the single global operation,  the former of  these directions (from left-to right) 
is marked by ‘>’  preceding the global record,  and the latter (from right –  to 
left) is implied by default. The shifts of  oap-position may be influenced by ‘|’  
symbol which somewhat “hampers” the movement of  oap,  e.g. “stopping” it at 
initial (not after final) position of  newly inserted substring,  when the global 
direction of  process is “from right –  to left”.

Quite naturally,  morphological transformations,  being fully aimed at word 
expression,  are included in repertoire of  RHL –  operations. Below are given 
some illustrations of  applications of  morphological transformation:

a)	 Russian verbs
	 [пить] -  ть $ [P12:18] -  и +  ь $ [P19] - ь + е  $ [P10:11] => пи, пь, пе 
	 [махать] –  ть$[P1:18] - ха + ш $[P19] => маха//  маш
	 [поворачивать] * | ачи –  ачи + ты * о %  ë =>  повëртывать
	 [подымать] > *| ым - ы + ни => поднимать
b)	 English examples
	 [foot] >* oo%  ee => feet
	 [bring] –  ing + ought => brought
c)	 Georgian examples
	 [panǯara] –  a + is * | a –  a => panǯris
	 [ ket ] > + v + a ! [vaket] + eb + d + i + t => vaketebdit

Some quantitative assessments of  the described Bf→P system generating Rus-
sian verb paradigms are given in conclusion of  the chapter: in parallel with 
other data of  this kind is noted that  generation of  nearly 30 000 Russian verb 



Computation

196

paradigms is based on net system including about 1000 nodes and that the lat-
ter value may be essentially (by 25 –  30%) reduced,  if  generation of  parallel 
paradigms is performed via external cycle on the basis of  information included 
in more usual version of  a computer dictionary.

Chapter VII

Applications of  BfP system
Here we consider two opposite possibilities of  BfP-system application: funda-
mental and practical. Of  course,  they don’t exclude one another: it’s especially 
clear for the “fundamental” aspect,  which is oriented to building a bi-direc-
tional processor (this time on the basis of  (BfP),  that is,  to the goal which runs 
all through the book. Obviously such perfect morphologic processor should play 
important role in the scheme of  the language modelling,  on the one hand,  and 
be useful for many practical purposes (tagging,  spelling checking,  word for 
word translation,  etc.),  on the other hand. At the same time,  the BfP –  sys-
tem may be applied directly for solution of  some practical tasks: the example 
of  this is described in the final part of  this chapter. Moreover,  it’s notewor-
thy that work on this purely applied problem (morphological support for text 
printing) issued at the end in some purely theoretical hypothesis,  will also be 
discussed in the final part of  the chapter.

BfP based morphological system may straightforwardly perform the synthesiz-
ing mode of  process. Indeed,  the input information includes both lexical and 
grammatical data: the former defines corresponding dictionary (basic) word 
form (Bf) and the latter points at paradigm member (Pi) which should be 
chosen according to the input data. Strictly one-to-one relation between gram-
matical features combinations and values of  i-index  makes possible to build a 
special net which exercises option of  the Pi corresponding to the grammatical 
data and vice versa.

Essentially more complicated problem is caused by the analysis since in this 
case the basic form (Bf) and grammatical features (i) of  a required output form 
are “codified” in the input itself  and should be “decoded” just by the process 
of  analysis. Of  course,  situation is not hopeless in this case either: The system 
may in consecutive order generate paradigms (P’s) of  all possible basic units 
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(Bf),  some of  which necessarily will include members identical to the input 
form (of  course,  if  the latter is correct and if  the former,  i.e. the system,  is 
exhaustive). Unfortunately,  such an approach,  possible from abstract point of  
view,  is utterly inefficient operationally and,  quite doubtful,  from fundamen-
tal view point of  language modelling.

Thus,  the main problem of  building BfP based bi-modal morphologic proces-
sor is reduction of  possible operational expenses which are correlated with the 
product of  two main component requirements: search of  Bf  in the diction-
ary and option of  Pi corresponding to the input form. For reduction of  former 
component is quite natural to address the initial fragment of  basic (dictionary) 
forms,  particularly in the case of  language without inflectional prefixes (e. g. 
like Russian ,  but not Georgian),  and as a result –  with comparatively stable 
stems,  often represented just by the initial fragment. Nevertheless,  taking into 
account that even the stem in a number of  cases undergoes some (compara-
tively regular) variations,  it looks sensible to single out the initial invariable 
fragment of  a stem and use it just as a marker of  corresponding dictionary 
unit,  which means that BfP generation should be initiated only if  initial part 
of  input form is identical to that of  Bf-marker,  that is to initial constant frag-
ment of  Bf.

Unfortunately,  such generations in spite of  coincidence of  initial fragments 
appear “unwarrantable”,  creating some paradigm (P) which does not include 
the input form as a “lawful” member. Of  course,  such uncertainty stimulates 
a search for some additional filter,  particularly,  that which would stop the 
wrong process of  generation as early as possible. In the case of  BfP-system 
with this function may be entrusted one of  earliest stages of  processing,  that 
is one which corresponds to the second block of  Fig. 6.1.: generated by it full 
stem paradigm in many cases may be helpful filtering off  all cases when initial 
fragment of  input form is not unifiable with any of  just generated stems.

This pair of  filters should essentially reduce average number of  “vain” para-
digm generations,  however only their negative endings are unconditional,  as 
to positive ones they may be sometimes finally correct,  yet may be wrong 
either (so,  one of  many counterexamples are ‘нe-’,  ‘нo - ‘  stems of  Russian 
verb ‘петь’  which would not filter off  generation of  its paradigm if  input is 
represented by one of  forms of  ‘петлять’,  ‘порвать’,  etc. verb paradigms).

Now,  when the possibilities of  initial fragment are exhausted we can try to 
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obtain some additional information from the opposite side of  input form which 
(at least in case of  strongly inflectional languages as e.g. Russian) is main source 
of  grammatical data,  which will always reduce the area of  search in the limits 
of  each paradigm and in some cases could be useful for reducing the dictionary 
cycle of  search either. The approach proposed here implies procedure of  mor-
phological tagging which precedes the basic cycle of  dictionary search. This 
means that these taggers should function without referring to any dictionary 
basis. Two taggers of  just this type have been described,  both of  them dealing 
with Russian verbs: one with reflexives only,  and other with the rest of  verbs. 
Both are represented by nets,  however the former only is computerized and 
tested on quite broad corpus of  examples. It is quite effectual: for example,  its 
“dictionary” is represented by a list of  about 300 units (compared with nearly 
10 000 reflexive verbs all in all);  its results are almost always exact (with the 
exception of  10 or 15 cases of  hopeless uncertainty,  like ‘скрестись’,  ‘сошлись’   
and few other). Of  course,  such success decisively depends on peculiar endings 
characteristic for Russian reflexives (‘-ся’,  ‘-сь’) and almost faultlessly defining 
their part of  speech. The other part of  verbs (non-reflexive ones),  devoid of  
such advantage,  is somewhat less informative,  however both components of  
verb tagger provide data sufficient for essential reduction of  search area on the 
field of  paradigm members (which in case of  Russian verbs may include up 
to 100 units). Moreover,  these data provide some additional means to restrict 
dictionary search and,  to brake unwarranted generation process. One example 
of  usage of  these data is the case of  ‘пол’  (‘floor’) input which has initial 
fragment (‘п-’) identical to constant initial letter of  verb  ‘петь’  (‘to sing’) and 
moreover is unifiable with one of   ‘петь’  stems (‘по‑’);  only fact that can timely 
stop this wrong process is incompatibility of  the earlier supposed by tagger 
(on the basis of  hypothetical ‘-л’  verb ending) verbal characteristic (past tense) 
and paradigm area where this stem of  ‘петь’  (i.e. ‘по-’) is used (present tense 
and imperative mood).

Naturally this tagging system being completed may be directly applied to mor-
phological tagging of  corpora and so is the BfP generator itself: one of  its ac-
tual applications is described below. In particular,  BfP (as yet its verbal part) 
is used as morphological component of  Russian text Printing Support System 
(PSS),  the general scheme of  which was created in KTH (Kings Technical 
High school,  Stockholm) and has already been used for 7 different languages. 
According to this scheme the user (printing person) sees on the screen lists of  
the most probable continuations of  already printed part of  a text;  as a rule 
these lists contain word forms which most likely should be the completion of  



kompiuterizacia

199

the current,  partially printed,  word;  however at some stages of  this interac-
tive process it appears more profitable to propose to the user a whole paradigm 
of  a word. In the last case system shows the basic form (Bf) of  this paradigm 
followed by three dots as markers of  the just mentioned possibility to get on 
the screen the whole paradigm (P) corresponding to the Bf. Of  course,  the 
crucial role of  BfP becomes obvious in the context of  the latter task: just Bf→
P process issues the required P-paradigm. The only impediment on the way of  
direct use of  BfP is the restriction on the number of  units which may be si-
multaneously demonstrated on the screen in the course of  interaction between 
a user and PSS  –  system: this should not exceed 9,  which gives a user the 
possibility of  making option by a single key click. At the same time,  it’s obvi-
ous that the number of  steps necessary for demonstration of  whole paradigm 
should be reduced as low as possible. Satisfaction of  both these mutually op-
posite requirements,  particularly,  in the case of  Russian verbal paradigm was 
the main point of  this work. It is solved by means of  special system superposed 
on BfP,  which demonstrates its results (P) in conformity with above mentioned 
restrictions. The basic units of  this upper level system are symbolic strings,  
the initial part of  which contains pointers at concrete paradigm positions (Pi),  
option of  which is equal to final decision for current word printing;  the rest 
of  such string includes symbols Ej which mean calls of  the next string and 
consequently continuation of  paradigm demonstration. During the actual dem-
onstration each Pi is realized on the screen by the content of  corresponding 
paradigm position,  that is,  by there recorded word form;  as to Ej symbols they 
are represented,  as a rule,  by stems (followed by three dots),  corresponding 
to some sub-paradigm: for example,  above mentioned ‘по ...’  stem of  ‘петь’  
verb will point at string corresponding to present tense and/or imperative sub-
paradigms,  and ‘пе...’  –  at infinitive and past tense forms. Consequently,  the 
set of  basic strings is classified in accord with such sub-paradigms,  and strings 
of  such class are united into a single table. The system is realized by means of  
an interpreter which operates with these symbolic strings and performs proce-
dures encoded by them.

In conclusion,  it’s worth mentioning that structure of  the just described sys-
tem is equivalent to the scheme of  net representation and the whole imple-
mentation could easily be reinterpreted in terms of  the latter.

Finally,  as it’s characteristic for the whole development of  computer linguis-
tics,  this act of  application of  some theoretically justified system (BfP) to the 
purely practical one (PSS) has not remained without some,  though as yet quit 
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vague,  theoretical hypothesis: particularly,  we can imagine that mechanism of  
morphological generation (like BfP) being situated on somewhat deeper layer 
of  our unconscious passes its results over to some higher layers (e.g. occupied 
by phonological/phonetic systems) by portions selected according to the re-
quirements of  higher levels (that is,  functions as a “remote kinsman” of  BfP 
superstructure in context of  PSS  system).

Chapter VIII

Draft of  the net represented syntax  
level of  language model
Apart from practical applications fundamental aspect of  language modelling 
unconditionally requires from each its component compatibility with the rest 
of  the system. Moreover this integration should not reduce merits of  each 
component or violate the homogeneity of  a system as whole. Possibilities of  net 
representation in this respect are illustrated by modest component of  syntactic 
level and its interdependence with morphology.

The object of  this test is Georgian predicate-actant relations,  which represent 
the core of  a simple sentence. The quite simplified scheme of  Georgian verb 
valences may be given by the sequence 

C SDI, 								        (8.1) 

where C symbolizes causative relation,  S  –  subjective (agent),  D –  direct ob-
jective (patient) and I –  indirect one (addressee). It should be underlined that in 
that what follows a definite preference will be given to semantic (not syntactic) 
relations. From this point of  view,  the tenor of  the task is definition of  rela-
tions between semantic roles (8.1) and their morphologic correspondences,  that 
is,  between former ones and cases by which they are expressed in the text.

In the case of  Georgian verbs these correspondences become more complicated 
due to their dependence upon verb form,  particularly,  upon characterizing its 
tense,  aspect,  mood features,  i.e. its scrive category. According to this,  11 verb 
scrives of  contemporary Georgian language may be divided into three class-
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es (“diatheses”),  each of  them being characterized by unchangeable corre-
spondences between syntactic functions and grammatical cases by which they 
should be expressed: particularly,  case correspondences of  syntactic subject 
and direct object are alloted according to values of  diathesis (d) in following 
order

d=1 : n-d  → e –  n → dn , 					     (8.2)
d=2 : n –  d ,  							      (8.3)
d=3 : d –  n ,  						      (8.4)

where  n- symbolizes nominative case,  e- narrative (ergative) and d –  dative;  
arrow signs ‘→’  in (8.2) expression mark transitions from first group of  scrives 
(first series) to the second and then  - to the third  one,  each of  them having 
its own case correspondences for subject-direct object in the frame of  first 
diathesis (d=1).

Now by mediation of  (8.2 –  4) it’s possible to build,  though essentially simpli-
fied,  the scheme of  case expressions for (8.1) sequence of  semantic roles. It’s 
illustrated below by example of  verb ‘šeneba ‘  - ‘to build’  having the maxi-
mally complete set of  possible subparadigms:

d=1 (active voice)

a)	 direct transitivity
	 1 st series: 0nd0 (‘ašenebs’  - ‘he is building’  )
	 2nd series: 0en0 (‘aašena’  - ‘he has built’)
	 3rd series: 0dn0 (‘aušenebia’  –  ‘it turned out that he has built’)
	 The general scheme of  active voice direct transitivity paradigm is:
	 0nd → 0en0 → 0dn0
b)	 indirect transitivity
	 1st series:0ndd(‘ušenebs’  - ‘  he is building for somebody’),
	 2nd series: 0end (‘ašhena’  - ‘he has built for somebody’),
	 3rd series: lacking;
		  d=2(passive voice)
	 a)	 intransitivity
		  all three series: 00n0 (‘šendeba’  - ‘is been built’);
	 b)		  indirect transitivity

	 1st and 2nd series: 00nd (‘ušendeba’  - ‘is being built for some		
	 body’,  ‘is been built for somebody’),
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	 3rd series: lacking;
		  d=3 (causative)
	 1st series: ndd0 (‘ašenebinebs’  - ‘he causes somebody to build’),
	 2nd series: edn0 (‘aašenebina’  - ‘he has caused him to build’),

3rd series: lacking. 						      (8.5)

The meaning of  n,  e,  d symbols in (8,5) is identical to that in (8.2 –  4),  and 
their order repeats one of  (8.1),  that is,  each symbol of  latter expression cor-
responds to the case sign in the same position of  fours of  symbols in (8.2 –  4) 
with exception of  zeroes which symbolize the lack of  corresponding semantic 
role occupying the same position of  (8.1): for example,  none of  verb forms 
mentioned in (8.5),  with the exception of  causatives,  imply semantic role of  
causation agent (C). 

A special net similar to one used in previous chapter functions according to 
(8.5),  that is,  defines semantic valences scheme for each verb form proceeding 
from following characteristics: diathesis (DT),  series (SR),  causativity (C) and 
transitivity (TR). In addition to these features already meant in (8.5) the net 
scheme uses an additional category (IR) marking such highly irregular verbs 
as: ‘aris’  - ‘to be’,  ‘dgas’  - ‘to stand’,  ‘zis’  - ‘to sit’,  etc.

The result is recorded by symbolic string (scale) containing one of  (8.5) four 
symbol sequences. It’s supposed that resulting data of  morphologic analysis are 
represented by a set of  such scales either: particularly,  one of  its elements 
should correspond to distribution of  case markers in the text (sentence): posi-
tion of  such marker corresponding to the place of  noun,  the case value of  
which it symbolizes,  and symbol occupying this position pointing at the value 
of  case category (n,  e,  d). After this the further process is organized as a kind 
of  unification of  the both above mentioned scales: of  semantic roles and of  
noun cases. It’s noteworthy that process scheme implies leading role of  mor-
phologic level: Morphologic processor is meant to stop its functioning at each 
point,  it comes across a noun word form with case characteristics which may 
be relevant to verb valences;  in such case it calls upper (syntactic) level instan-
tiating it with just collected data.
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Chapter IX

Semantics of  morphology
After brief  excursus in domain of  syntax  it seems natural to touch upon some 
points of  morphology/semantics relations. Besides the purely functional merits 
of  these relations,  they have very deep fundamental import either,  as they 
are straightforwardly oriented to our thinking and its relation to being. This 
aspect of  grammar,  especially,  of  morphology and some its illustrations are 
briefly regarded in the current chapter,  and all through it runs the stance of  
cognitive linguistics according to which grammar is considered as metaphysics 
of  language “ordinary” users,  supplying them with basic concepts necessary 
for perception of  the world/being and creation of  its picture: e.g. concepts of  
space,  time,  object (thing),  quality,  relation,  change,  state,  process.

Starting point of  the picture development usually is the concept of  space,  in 
which according to the meaning of  the most fundamental verb “to be” exist,  
are somewhere placed objects,  things (  the prototypical nouns) characterized 
by certain qualities (prototypical adjectives). These qualities may be more or 
less similar and just in the case of  similarity the things obtain common name 
and any of  their subset may be addressed via plural of  their name. The fea-
tures of  objects define several relations between them,  particularly,  their 
positions in the space (the prototypical one should be a distance between ob-
jects in the space: nearer/farther),  changes in the time (prototypical change is 
movement) and thus,  the state which is characteristic for some time segment 
may differ from that of  previous and/or subsequent time segments. All these 
changes,  the world as a flow of  phenomena,  is mirrored in verbs: the begin-
ning/end of  the process,  its proceeding (aspect),  its time orientation relevantly 
the moment of  speech act (tense),  the roles of  process actants and their cor-
relations (semantic and syntactic valences). The fuzziness of  borders between 
objects,  qualities and process/states is particularly mirrored by relevancies 
between different grammatical classes: derivation of  noun from verb and vice 
versa,  participle,  derivation of  adjectives,  nouns and verbs from one and the 
same root,  etc.

In the process of  language application,  particularly,  while speaking or lis-
tening,  the language user projects this grammatical “net’  on “reality” and 
shifts the entities (objects,  features,  processes which get in their “cells”) to 
her/his own (“language”) space by means of  same corresponding metaphor. 
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Thus appearance of  any “new” concept takes place not only in the result of  
abstraction but of  this “metaphorization” either. An important example of  
such metaphorical shift is the function of  a grammatical case in the context 
of  verb expression of  some state/process. From this very point of  view here 
is discussed semantics of  Georgian subjective cases (nominative,  narrative,  
dative);  one of  purposes of  this investigation was illustration of  cognitive lin-
guistics statement according to which each language entity is a sign,  that is,  
besides expression it should have the meaning also.

The proposed definition of  case is based on two features of  the verb,  in con-
text of  which given case is marking its subject: these features are “perfec-
tivity” (P) of  the process and “reliability” (RL) of  information supplied by a 
verb form describing this process. The former is closely related with the verb 
aspect category,  and the grades of  the latter are correlated with values of  
mood (narrative/subjunctive) and tense (RL degree should decrease according 
to the order of  three tense values: past-present-future) The two-dimensional 
scheme based on these features (P,  RL) demonstrates dominance of  the nar-
rative (ergative) case which is followed,  firstly,  by nominative and then –  by 
dative cases.

The consideration of  semantics of  Georgian case system is continued by an 
essay concerning the genitive case. It’s based on the metaphor,  according to 
which “the relation between objects is mirrored by the distance between them 
in metaphorical (language) space: the closer the relation,  the nearer the po-
sitions of  corresponding objects in this (language) space”. The prototypical 
meanings of  the genitive violate only the symmetry of  this hypothesis: the 
genitive case marked object attracts to its “environment” another,  which is 
somewhat related to it. The concept of  “environment” looks very important 
even from more global point of  view,  it should be relevant not for the objects 
only,  but for the verb expressed processes either: the part of  situation which is 
singled out by an observer and expressed by (used by her/him) the verb always 
presupposes some “environment”,  i. e. something which took place “before” or 
will take place “after” the singled out part of  global process/situation. 

Simplified to some version of  “environment” concept is used for description 
of  Russian ‘в(о) - / вы’  -  preverb semantics. Division of  the space in two parts 
“inner” and “outer” for the object appeared quite sufficient for description of  
this pair preverbs’  semantics,  since in this case only two directions of  move-
ment can be considered as a prototypical: from outer part of  space into the 
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inner (‘в(о) -’  prefix) or vice versa (  ‘  вы-’).

For both cases,  of  Georgian noun case and Russian verbal prefixes,  several 
secondary metaphors are built on the basis of  the prototypical ones and the 
sum of  former and latter gives quite complete description of  the semantics of  
these entities.

Conclusion

The final part of  the work gives brief  draft of  its total content and underlines 
main points which motivated its creation on the one hand,  and a basis and 
means for supposed solutions of  all considered there problems on the other 
hand.

The first point of  final review defines dynamic aspect as an intrinsic and in-
separable quality of  language without which its usage and even existence seem 
unimaginable. This aspect only makes possible for us to speak/understand sup-
plying the means to reach from either side of  language sign its opposite one,  in 
spite of  difficulties caused by the lack of  strictly one-to-one correspondences 
between mentioned sides of  sign (meaning/expression) in quite frequent cases. 
Just the necessity to overcome these difficulties (created by synonimy/homon-
imy of  language signs) defined the significance functional aspect,  just in their 
context it manifests itself  as an essential part of  language,  turning the latter 
into something what deserves a term “language system/mechanism”.

Naturally,  dynamics is based on language statics and operates for it (pho-
nemes,  morphemes,  words,  etc.): from the point of  view of  language as a 
whole (“language system”),  each of  its aspects,  dynamics or statics,  acquires 
its sense only in the context of  opposite one (likely to mutually opposed sides 
of  the language sign itself). In the course of  language system functioning dy-
namic operators use static units as their operands,  decomposing by them some 
complex  expressions to decode its meaning or concatenating them with each 
other to express the total intended meaning;  the similar operations,  though of  
opposite direction,  it performs at the same time with meaning entities.

All above said should make obvious that cognition of  language as total will 
never be perfect without investigation of  closest relations between these two 



Computation

206

aspects,  statics and dynamics,  that is without mirroring their mutual influ-
ence and adaptation to each other resulting in their integration in a single 
total system. At the same time,  it is difficult to imagine the means for such 
undertaking other than modelling approach,  that is,  attempts to create some 
artificial system simulating the language behaviour and possibly answering all 
knowledge or intuition about intrinsic character of  language mechanism which 
is available at present.

However modelling of  such huge and complex  object as language requires 
powerful means of  implementation and subsequent testing and correction,  
definitely pointing at the single contemporary equipment which could cope 
with such difficult problems,  that is,  at computer. By the way,  if  we acknowl-
edge that language modelling is the main and fundamental aspect of  computer 
linguistics,  it would become obvious that the title of  this discipline is quite 
justifiable. Moreover,  taking into account the purposes of  cognitive linguistics 
which should be the cognition of  whole of  the language (particularly,  search 
for valid approximations to the true structure and character of  functioning 
of  this most important feature of  homo sapiens),  we may relate computer 
linguistics to cognitive domain,  where in addition it should play a leading role 
guiding this discipline to its true purpose.

However,  the most serious impediment on this promising way of  language 
research development is a radical difference between well known structure of  
computer and means of  its application,  on the one hand,  and partly obvious,  
partly supposed or intuitively imagined structure of  language mechanism,  on 
the other hand. It seems the most natural to reconcile this opposition by the 
mode of  model representation which can take on a role of  mediating link be-
tween two disparate structures: that is be convenient for both language system 
representation and computer implementation.

Such “weak” requirements should meet needs for practical applications of  lan-
guage systems. The “stronger” approach may require that this representation 
should reflex  quite directly and transparently fundamental features intrinsic 
to language (sign structure,  parallelism of  functioning,  bi-directionality of  it,  
etc.). Particularly,  such means of  representation may be considered as a basic 
metaphor rendering the global picture of  language structure.

Of  course,  our approach in no ways could have a claim on perfect solution of  
such a mighty problem,  however we hope that it may be considered as a small 
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step in the right direction which somewhat serves the final goal of  language 
modelling and in the end –  of  the language cognition as a whole.

We accomplish this review by enumeration of  concrete tasks which were ad-
dressed proceeding from above mentioned global considerations and at the 
same time,  served as stimuli and basis for their origin and development.

1.	 ЯЗАЛ –(ЯЗыковые АЛгоритмы  - Language Algorithms) –  algorithmic lan-
guage (chapter 1,  appendix  A),  by means of  which where recorded many 
processors,  including Russian morphologic analysis (appendix  B);

2.	 “Hybrid” representation of  Georgian nominal word forms;  the net compo-
nent prevails in it already on table and ЯЗАЛ means,  what makes possible 
to consider this approach as the origin of  “purely” net representation  used 
later (chapter 4,  appendix  C);

3.	 Net represented bi-directional (synthesis/analysis) morphological proces-
sor for Russian substantives (chapter 4,5);

4.	 Interpreter of  net representation formulated by means of  C-program-
ming language (chapter 4) and computerization on its basis of  English bi-
directional morphologic processor (chapters 4,5);

5.	 Expansion of  net scheme by adding to it morphological transformations 
and use of  so enlarged system for representation of  generative morphol-
ogy (BfP) (chapter 6);

6.	 Net representation of  Russian verb morphological tagger (without diction-
ary) as a component of  BfP based bi-directional morphologic processor 
(chapter 7);

7.	 Application of  Russian verb BfP generator to the Printing Support Sys-
tem (Prophet) for which it fulfils the function of  morphologic component 
(chapter 7);

8.	 Broad scale variations of  dictionary structure: leading off  with maximal 
dynamism (alternations solution by a specific record of  stem and affixes,  
the process control directly from dictionary,  etc.) –  up to reducing it to 
static,  hierarchically structured list of  basic forms included directly in net 
scheme as its intrinsic component (chapter 4-7);

9.	 A draft of  morphology/syntax  interface scheme based on supposed net 
representation of  both levels and illustrated by example of  Georgian 
predicate –  actant relations and their case marker correspondences.

10.	 The meaning of  case markers (their contribution to semantics of  grammar 
and moreover to the whole mental picture of  external world”) is consid-
ered in concluding part of  work (chapter 9).
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