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           Tavi I. winadadebaTa logikis elementebi 
 

$ 1.1. winadadebaTa logikis ena 
 

winadadebaTa logika Seiswavlis Sinaarsisagan 
abstragirebul iseT TxrobiT winadadebebs, romlebic 
akmayofileben Semdeg or pirobas: 

a) yoveli winadadeba an  WeSmaritia an mcdari(mesames 
gamoricxvis kanoni); 
b) arcerTi winadadeba ar SeiZleba iyos erTdroulad 

WeSmaritic da mcdaric(winaaRmdegobis kanoni). 

WeSmariti winadadebebis aRsaniSnavad gamoiyeneba aso bgera 
W’’(gamoiyeneba agreTve t, 1 da sxva), xolo mcdari winadadebebis 
aRsaniSnavad ki aso bgera ,,m’’ (gamoiyeneba agreTve f, 0 da sxva). W’’ 
da ,,m’’ simboloebs WeSmarituli mniSvnelobebi ewodebaT(martiv 
winadadebebs WeSmarituli mniSvnelobebi eniWebaT, xolo rTuli 
winadadebebis WeSmarituli mniSvnelobebi garkveuli wesiT 
gamoiTvleba). 

 winadadebaTa logikis martiv winadadebaTa magaliTebia: 
1) samkuTxedis Siga kuTxeTa jami 180-ia. 

2) qmedeba udris ukuqmedebas. 

3) Uyvela cocxali organizmi sunTqavs. 

4) wyalbadis valentoba aris 1. 

5) damnaSave piri kanoniT isjeba. 

6) TiTqmis yvela ekonomiuri problema warmatebiT ixsneba 

logikuri meTodebis gamoyenebiT. 

SeTanxmebiT, martiv winadadebaTa aRsaniSnavad iyeneben 

,...,,,,, 111 RQPRQP  da a.S. simboloebs. Aam simboloebs atomebs 

anu atomalur formulebs uwodeben. 
winadadebaTa logikis martivi winadadebebisagan (ikiTxeba 

,,ara’’),  (ikiTxeba ,,an’’),  (ikiTxeba ,,da’’),  (ikiTxeba ,,Tu …... 
maSin…... ‘’),  (ikiTxeba ,,…... maSin da mxolod maSin, roca ...’’) 
logikuri kavSirebis(operatorebis) daxmarebiT igeba rTuli 
winadadebebi. maTi –operatorebis Sinaarsi ase ganisazRvreba: 

1. uaryofis operatori. A winadadebis uaryofa aRiniSneba ase 

A da gansazRvriT aris axali winadadeba, romelic 

WeSmaritia mxolod maSin roca A mcdaria (ix. cxrili 1). 
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magaliTi. Tu A–Ti aRvniSnavT winadadebas ,,dedamiwa brunavs 

Tavisi RerZis garSemo’’, maSin A –Ti aRiniSneba Semdegi 

winadadeba: ,, dedamiwa ar brunavs Tavisi RerZis garSemo’’. 

 

2. koniunqciis operatori. ADda B  winadadebebis koniunqcia 

aRiniSneba ase BA  da gansazRvriT aris axali winadadeba, 

romelic WeSmaritia mxolod maSin, roca A da B  orive 
WeSmaritia. (ix. cxrili 2). 

 

magaliTi. Tu A–Ti aRvniSnavT winadadebas ,,velosipedisti      

wrfivad moZraobs’’, xolo B –Ti ,,velosipedisti Tanabrad 

moZraobs”, maSin BA –Ti aRiniSneba Semdegi winadadeba: 
,,velosipedisti wrfivad da Tanabrad moZraobs’’. 
 

3. diziunqciis operatori. ADda B  winadadebebis diziunqcia 

aRiniSneba ase BA  da gansazRvriT aris axali winadadeba, 

romelic mcdaria mxolod maSin, roca A da B  orive 

mcdaria(ix. cxrili 2). 

magaliTi. Tu A–Ti aRvniSnavT winadadebas ,, neironi imyofeba 

agznebul mdgomareobaSi,’’ xolo B –Ti ,,neironi imyofeba uZrav 

mdgomareobaSi,’’ maSin  BA –Ti aRiniSneba Semdegi winadadeba: 
,, neironi imyofeba agznebul mdgomareobaSi an uZrav 
mdgomareobaSi.’’ 
 

4. gamomdinareobis operatori. ADda B  winadadebebis 

logikuri gamomdinareoba aRiniSneba ase BA  da 

gansazRvriT aris axali winadadeba, romelic mcdaria 

mxolod maSin, roca A WeSmaritia da B  mcdaria(ix. cxrili 

2). 

     magaliTi. Tu A–Ti aRvniSnavT winadadebas ,, n luwi ricxvia’’, 

xolo B –Ti ,, n iyofa 2-ze’’, maSin BA –Ti aRiniSneba Semdegi 
winadadeba: Tu n luwi ricxvia, maSin n iyofa 2-ze.’’ 
 

5. eqvivalentobis operatori. ADda B  winadadebebis 

eqvivalentoba aRiniSneba ase BA da gansazRvriT aris 

axali winadadeba, romelic WeSmaritia mxolod maSin, roca 

A da B  orive WeSamritia, an orive mcdaria(ix. cxrili 2). 
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 magaliTi. Tu A_Ti aRvniSnavT winadadebas ,, qveynis ekonomika 

Zlieria’’, xolo B –Ti ,,qveynis xelmZRvaneloba atarebs swor 

ekonomikur politikas’’, maSin BA –Ti aRiniSneba Semdegi 
winadadeba: ,, qveynis ekonomika Zlieria maSin da mxolod maSin, 
roca qveynis xelmZRvaneloba atarebs swor ekonomikur 
politikas’’. 
 

 
 
  
 
 
 
 

  cxrili 1   
 

   
                              
       cxrili 2 

 
logikuri kavSirebiT miRebuli axali winadadebebis 

WeSmarituli mniSvnelobebi damokidebulia im winadadebebis 
WeSmaritul mniSvnelobebze, romlebzedac logikuri kavSirebi 
moqmedeben. 
G gamosaxulebebs, romlebic aRniSnaven martiv (,,Jangbdis molekula 
Sedgeba Jangbadis ori atomisagan’’) an Sedgenil (,,wyali reagirebs 
arametalebis oqsidebTan da miiReba mJava’’) winadadebebs uwodeben 
winadadebaTa logikis formulebs da ganisazRvreba Semdegi 
rekursiuli wesiT: 

1. atomi formulaa. 

2. Tu Aformulaa, A -c formulaa. 

3. Tu A da B  formulebia, maSin ][ BA , ][ BA , ][ BA , 

][ BA  formulebia. 

4. 1-3 punqtiT gansazRvruli formulebis garda sxva formulebi 

ar arsebobs. 

magaliTad, PP  aris pirveli punqtiT gansazRvruli formula, 

xolo P   aris ki meore punqtiT gansazRvruli formula, xolo 

][ QP  , ][ PQ  , ][ QP   ki mesame punqtiT gansazRvruli 

formulebia. 

A A  

 W m 

Mm W 

A B  BA  BA  BA  BA  

W W W W W W 

W m m W m m 

m W Mm W W m 

m m Mm m W W 
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Fformulis nawilis cneba SemovitanoT Semdegi rekursiuli 
gansazRvriT: 

1. Tu A aris atomi, maSin A aris A formulis erTaderTi 

nawili. 

2. Tu A da B  formulebia,  ki oradgiliani logikuri 

operatoria, maSin [ BA ] formulis erTmaneTisagan 

gansxvavebuli nawilebia: A formulis nawilebi, B  

formulis nawilebi da TviT [ BA ] formula. 

3. Tu A formulaa, maSin A  formulis nawilebia A 

formulis nawilebi da TviT A . 

4. mocemul formulas ara aqvs sxva nawilebi, garda im 

nawilebisa, romlebic ganisazRvreba 1-3 punqtiT. 

magaliTad, ]][[ PPQ   formulis nawilebia: 

QPQPPQPPQ  da,,],[],][[  .  e.i. formulis 

nawilebi formulebi arian. 
SevniSnoT, rom formulaSi yovel marcxena frCxils 

Seesabameba marjvena frCxili da formulaSi maT mier Seqmnili 
frCxilTa wyvili gansazRvravs moqmedebis rigs. 

 
ZiriTadi amocana: bunebrivi enis winadadebebi CavweroT 

winadadebaTa logikis formulebiT da piriqiT. 
magaliTad:  
1) Tu piri aris srulwlovani da Tanaxma aris rom iqorwinos, 

maSin misi nebis gamovlena qorwinebaze namdvilia(samoqalaqo 
kodeqsi; muxli 1107). 

a) P  - piri aris srulwlovani; 

b) Q  - piri  Tanaxma aris rom iqorwinos; 

g) R - piris nebis gamovlena qorwinebaze namdvilia; 
 

     ]][[ RQP  , 
  2) nivTi ganZad iTvleba maSin da mxolod maSin, roca ar aris 
cnobili misi mesakuTre da didxans iyo miwaSi Cafluli(samoqala- 
qo kodeqsi, muxli 192).   

    a) P  - nivTi ganZad iTvleba; 

    b) Q  - cnobili nivTis mesakuTre; 

    g) R - didxans iyo nivTi miwaSi Cafluli. 
     ]][[ RQP  . 
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3) arasrulwlovanis nebis gamovlena namdvilia maSin da mxolod 
maSin, roca igi garigebiT iRebs sargebels an nebis gamovlena 
moiwona misma kanonierma warmomadgenelma(samoqalaqo kodeqsi, 
muxli 65. I). 
 

a) P  - arasrulwlovanis nebis gamovlena namdvilia; 

b) Q  - arasrulwlovani garigebiT iRebs sargebels;  

g) R - nebis gamovlena moiwona arasrulwlovanis kanonierma 
warmomadgenelma; 

 

]][[ RQP  . 
 
 
 
 

$ 1.2. winadadebaTa logikis formulebis interpretacia 
 

nebismieri formulis WeSmarituli mniSvneloba SeiZleba 
gamovTvaloT masSi Semavali atomebis WeSmarituli mniSvnelobisa 
da logikuri operatorebis Sinaarsis gaTvaliswinebiT. 

vTqvaT, A mocemuli formulaa, xolo nPP ,...,1  ki A-Si Semavali 

gansxvavebuli atomebis sruli gadaTvla, maSin A formulis 

interpretacia aris nPP ,...,1  atomebisaTvis WeSmarituli 

mniSvnelobebis iseTi miniWeba, romlis drosac TiToeul P iP –s 

( ni ,...,1 ) miewereba an ,,W’’, an ,,m’’(magram orive erTdroulad ara). 

Tu mocemul formulaSi aris n sxvadasxva atomi, maSin am 

formulas eqneba 
n2  sxvadasxva interpretacia. 

 
magaliTi. ganvixiloT formula 
 

]][][[ PRQP   

 

am formulis gansxvavebuli atomebia: ,,, RQP  amitom gveqneba 823   

interpretacia. ganvixiloT am formulis Semdegi interpretacia. 

vTqvaT, ,,, RQP  atomebis WeSmarituli mniSvnelobebi 

Sesabamisad aris W, m, W. ][ QP -s WeSmarituli mniSvneloba 

mcdaria, radgan P  WeSmaritia da  Q  mcdari. ][ R -is WeSmarituli 

mniSvneloba aris mcdari, radgan R  WeSmaritia. ][ PR -is 

WeSmarituli mniSvneloba aris mcdari, radgan ][ R  mcdaria, xolo 

P  WeSmariti. @ ][][ PRQP  -is WeSmarituli mniSvneloba 
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aris mcdari, radgan ][ QP  da ][ PR  aris mcdari, xolo 

]][][[ PRQP   formula WeSmaritia. 

 
amrigad, gansaxilveli formulis WeSmarituli mniSvneloba 

mocemul interpretaciaSi aris ,,W’’. analogiurad SeiZleba vipovoT 
misi WeSmarituli mniSvneloba sxva SesaZlo interpretaciaSi. 

 
magaliTi.  

vipovoT QPQQP  ]][][[  formulis WeSmarituli 

mniSvnelobebi yvela SesaZlo interpretaciaSi. 
 
 

P Q P
 

Q  QP 

 

PQ

 

][][ PQQP 

 

QPQQP  ]][][[  

W W m m W m m m 

W m m W m W W m 

m W W m W W W W 

m m W W W m m m 

                                   cxrili 1 
 
A formulas ewodeba igivurad WeSmariti (tavtologia), Tu 

yvela SesaZlo interpretciaSi A formulis WeSmarituli 
mniSvneloba aris WeSmariti. 

magaliTad, PP   formula igivurad WeSmaritia (ix. cxrili 2). 
 
 

P  P  PP   

W m W 

m W W 

                                   cxrili 2 
 

A formulas ewodeba igivurad mcdari (winaaRmdegobrivi), Tu 
yvela SesaZlo interpretaciaSi A formulis WeSmarituli 
mniSvneloba aris mcdari. 
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magaliTad, PP   formula igivurad mcdaria (ix. cxrili 3). 
 
 

PP  P  PP   

W m Mm 

m W Mm 

                                 cxrili 3 
 

A formulas ewodeba Sesrulebadi, Tu erT interpretaciaSi 
mainc A formulis WeSmarituli mniSvneloba aris WeSmariti (ix. 
cxrili 1 da 2). 

 
Teorema 1.2.1. igivurad WeSmariti formulis uaryofa aris 

igivurad mcdari. 
 
Teorema 1.2.2. igivurad mcdari formulis uaryofa aris 

igivurad WeSmariti. 
 
Teorema 1.2.3. tavtologiisagan gansxvavebuli Sesrulebadi 

formulis uaryofa Sesrulebadi formulaa. 
 
zemoT ganxiluli cxrilidan (1, 2, 3) SeiZleba uSualod 

davinaxoT am Teoremebis samarTlianoba. 
 
 
 

$ 1.3. windadebaTa logikis ZiriTadi tolZalovnebani 
 

vambobT, rom A da B formula tolZalovania, Tu yvela 
SesaZlo interpretaciaSi A formulis WeSmarituli mniSvneloba 
da B formulis WeSmarituli mniSvneloba erTmaneTs emTxveva da 

weren BA . 
winadadebaTa logikaSi gvaqvs Semdegi ZiriTadi 

tolZalovnebani: 

ABBA )1  

ABBA )2  

CBACBACBA  )()()3  

CBACBACBA  )()()4  

)()()()5 CABACBA   
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)()()()6 CABACBA   

)()()7 ABBABA   

BABA )8  

AA  m)9  

mm A)10  

WW A)11  

AA AW )12  

W PP)13  

m PP)14  

AA A )()15 (ormagi uaryofis kanoni) 

BABA  )()16 (de-morganis kanoni) 

BABA  )()17 ( de-morganis kanoni) 

AAA AA)18  

AAA AA)19  

am tolZalovnebebis damtkiceba siZneles ar warmoadgens. 

magaliTad vaCvenoT, rom ][][ BABA  . 
 

A A B  BA  ][ BA  A  B  BA   

W W W m m m m 

W m W m m W m 

m W W m W m m 

m m m W W W W 

 

gamuqebuli svetebidan Cans, rom ][ BA  da ][ BA   
formulebis WeSmarituli mniSvnelobebi yvela SesaZlo 
interpretaciaSi erTmaneTs emTxveva. e.i. isini tolZalovanni arian. 

 
Teorema 1.3.1. Tu A formulis raime nawils SevcvliT misi 

tolZalovani formuliT, miviRebT A formulis tolZalovan 
formulas. 

damtkiceba:  vTqvaT, B formula miiReba A formulidan masSi 

1A  nawilis nacvlad misi tolZalovani 1B  nawiliT SecvliT. 

vaCvenoT, rom nebismier interpretaciaSi A da B formulis 
mniSvnelobebi erTmaneTs emTxveva. 

ganvixiloT nebismieri interpretacia. Mmocemulobis Tanaxmad 

am interpretaciaSi 1A  da 1B -is mniSvnelobebi erTmaneTs emTxveva. 
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Tu A formulaSi  1A  nawilis nacvlad CavsvamT mis mniSvnelobas, 

xolo B  formulaSi 1B -is nacvlad imave mniSvnelobas, maSin 

miRebuli gamosaxulebebi grafikulad toli iqnebian, e.i. maTi 
mniSvnelobebi nebismierad aRebul interpretaciaSi erTmaneTs 

daemTxveva, e.i. BA . 
 

tolZalovani gardaqmnebiT SegviZlia vaCvenoT formulaTa romel 
klass ekuTvnis mocemuli formula. magaliTad vaCvenoT, rom: 
 

magaliTi. ][ PQP   formula aris igivurad WeSmariti. 

WW
1113

133188

][][][][][





Q

PPQPPQPQPPQPPQP

 

radgan W ][ PQP , amitom mocemuli formula aris igivurad 

WeSmariti. 
 

magaliTi. PP   formula aris igivurad mcdari. 

m
14219

191587

][][][][][][





PPPP

PPPPPPPPPPPPPP

 

radgan PP   tolZalovania ,,m’’-is, amitom igi aris igivurad 
mcdari formula. 
 

magaliTi. PQP  ][  formula aris Sesrulebadi. 

Q]P

Q][PP







[P
18

1861951

1151688

][][][][][

][][][][][

QPPPQPPQPPP

PQPPQPPQPPQPPQP

 

advili dasanaxia, rom tolZalovani gardaqmnebiT PQP  ][  

formula ar miiyvaneba arc ,,W’’-ze da arc ,,m’’-ze (gardaqmnebis 
nebismieri gagrZelebis SemTxvevaSi formulebi ganmeordeba 
,,Caicikleba’’). maSasadame, mocemuli formula Sesrulebadia.   
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$ 1.4. diziunqciuri da koniunqciuri normaluri formebi 
 

xSirad aucilebelia  formulebis gardaqmna erTi formidan 
meoreSi e.w. ,, normalur formebSi’’. gardaqmnebi xdeba mocemuli 
formulis nawilis raime eqvivalenturi nawiliT Secvlis gziT. Ees 
procesi  xdeba manam, sanam ar miviRebT sasurvel formas. 

 
Aatoms an atomis uaryofas ewodeba litera.  
 
literaTa diziunqcias elementaruli diziunqcia ewodeba. 
 

magaliTebi: ;;;; QRPQPQP    

 
literaTa koniunqcias elementaruli koniunqcia ewodeba. 
 

magaliTebi: ;;;; QRPQPQP   

 
vambobT, rom A formula imyofeba koniunqciur normalur 

formaSi, Tu A-s aqvs saxe ,1,21  nAAAA n  sadac yoveli 

),,2,1( niAi   aris elementaruli diziunqcia. 

 
magaliTebi: 

];[][];[;;; QPQRPQPQPQP   

 
vambobT, rom A formula imyofeba diziunqciur normalur 

formaSi, Tu A-s aqvs saxe ,1,21  nAAAA n  sadac yoveli 

),,2,1( niAi   aris elementarulikoniunqcia. 

 
magaliTebi:  

];[][;];[;; QPQRPQPQPQP   

 
Teorema 1.4.1. winadadebaTa logikis nebismieri formulisaTvis 

arsebobs misi tolZalovani koniunqciuri normaluri forma. 
 
Teorema 1.4.2. winadadebaTa logikis nebismieri formulisaTvis 

arsebobs misi tolZalovani diziunqiuri normaluri forma. 
 
Teorema 1.4.1.-is samarTlianoba gamomdinareobs nebismieri 

formulis koniunqciuri normalur formamde miyvanis Semdegi 
algoriTmidan: 
B biji 1. gamoviyenebT (7) da (8) tolZalovnebebs, raTa 
formulidan gamoiricxos  da  operatorebi. 
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Bbiji 2. gamoviyenoT de- morganis kanonebi, raTa uaryofis 
operatori gadavitanoT atomebis win. 
B biji 3. gamoviyenoT ormagi uaryofis kanoni manam, sanam 
formulaSi yoveli atomis win iqneba ara umetes erTi uaryofis 
niSani. 

Bbiji 4. gamoviyenoT (5) tolZalovneba manam, sanam ar 
miviRebT mocemuli formulis tolZalovan koniunqciur normalur 
formas. 

 
D diziunqciuri normaluri formis misaRebad gamoviyenebT imave 
algoriTms, im gansxvavebiT, rom meoTxe bijSi (5) tolZalovnebis 
nacvlad gamoviyenebT (6) tolZalovnebas manam, sanam ar miviRebT 
mocemuli formulis tolZalovan diziunqciur normalur formas. 
 

magaliTi. ]][[][ QPRQP    formula miviyvanoT 

koniunqciur normalur formaze. 

k.n.f.][

][]][[]][[

][][]][[][]][[

][]][[][]][[][

35

5415

178

QRQP

PRQPQRQPPRQP

QPRQPQPRQPQPR

QPQPRQPQPRQP









 

 magaliTi. ][][ QPQP    formula miviyvanoT 

diziunqciur normalur formaze. 

d.n.f.][][

]][[]][[][][][][

]][][[]][][[]][][[

]][][[]][][[]][][[

]][][[]][][[][][

4

46315

1515

17,168

87

QQPPQP

QQPPQPQPQPQPQP

QPQPQPQPQPQP

QPQPQPQPQPQP

QPQPQPQPQPQP










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$ 1.5 amoxsnadobis problema 
 

     
N nebismier maTematikur TeoriaSi daismis amocana: moiZebnos 
iseTi algoriTmi, romelic saSualebas mogvcems TiToeuli 
mocemuli formulisaTvis, sasruli ricxvi ,,meqanikuri’’ xasiaTis 
elementaruli operaciebis(bijebis) SesrulebiT, gamovarkvioT aris 
Tu ara es formula Teorema. AamasTanave, sasurvelia SeiZlebodes 
am algoriTmis bijebis ricxvis Sefaseba. aRniSnul amocanas 
amoxsnadobis problemas uwodeben. 

winadadebaTa logikis SemTxvevaSi amoxsnadobis problema 
tolfasia amocanisa: moiZebnos iseTi algoriTmi, romelic 
SesaZleblobas mogvcems TiToeuli formulisaTvis gamovarkvioT 
aris Tu ara es formula igivurad WeSmariti.  

imisaTvis, rom am kiTxvas vupasuxoT, sakmarisia SevadginoT am 
formulis WeSmaritul mniSvnelobaTa cxrili da bolo svetSi Tu 
mxolod ,,W’’ aso gvxvdeba, es formula iqneba igivurad WeSmariti. 
Ees meTodi amoxsnadobis problemas wyvets principulad, radgan im 
formulisaTvis, romlebSiac atomebis ricxvi bevria, formulis 
igivurad WeSmaritobis aseTi Semowmeba praqtikulad 
ganuxorcielebeli xdeba. 
A arsebobs ufro kargi meTodi, romelic gulisxmobs 
formulis winaswar e.w. normalur saxeze dayvanas. gavecnoT am 
meTods. 
E elementarul diziunqciaSi Semaval atomsa da mis uaryofas 
kontraluri wyvili ewodeba. 
 

Teorema 1.5.1. elementaruli diziunqcia rom iyos igivurad 
WeSmariti, aucilebelia da sakmarisi, rom masSi iyos atomebis erTi 
mainc kontraluri wyvili. 

 
damtkiceba. vTqvaT, elementaruli diziunqcia Seicavs atomsa 

da mis uaryofas. vaCvenoT, rom igi aris igivurad WeSmariti. (1) 
tolZalovnebebis ramdenjerme gamoyenebiT, zogadobis SeuzRudavad 
SeiZleba vigulisxmoT, rom elementarul diziunqcias aqvs saxe: 

nPPPP  1  

PP  igivurad WeSmaritia da amitom mTlianad 
elementaruli diziunqcia igivurad WeSmariti iqneba. 

vTqvaT, elementaruli diziunqcia igivurad WeSmaritia da 
vaCvenoT, rom igi Seicavs erT mainc kontralur wyvils. davuSvaT 
sawinaaRmdego. vTqvaT, elementaruli diziunqcia igivurad 
WeSmaritia, magram masSi ar aris kontraluri wyvili. Tu yvela 
atoms, romelic uaryofis operatoris Semdeg dgas, mivaniWebT 
mniSvnelovas WeSmarits, xolo danarCens ki mcdars, maSin aseT 
interpretaciaSi elementaruli diziunqcia miiRebs mniSvneloba - 
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mcdars. Ees ki imas niSnavs, rom elementaruli diziunqcia ar 
iqneba igivurad WeSmariti. Ees ki ewinaaRmdegeba Cvens daSvebas. Ee.i. 
elementaruli diziunqcia Seicavs kontralur wyvilebs. 
Aanalogiurad damtkicdeba: 
 

Teorema 1.5.2. elementaruli koniuqcia rom iyos igivurad 
mcdari, aucilebelia da sakmarisi, rom masSi iyos atomebis erTi 
mainc kontraluri wyvili. 

 
A am Teoremebidan gamomdinareobs Semdegi Teoremebi: 

Teorema 1.5.3. imisaTvis rom formula iyos igivurad 
WeSmariti, aucilebelia da sakmarisi, rom misi tolZalovani 
koniunqciuri normaluri formis TiToeuli elementaruli 
diziunqcia Seicavdes atomebis erT mainc kontralur wyvils. 

 
     Ddamtkiceba. vTqvaT, formula aris igivurad WeSmariti da 
vaCvenoT, rom misi koniunqciuri normaluri formis TiToeuli 
elementaruli diziunqcia Seicavs atomebis erT kontralur wyvils  
mainc. davuSvaT sawinaaRmdego. vTqvaT, arsebobs erTi mainc 
elementaruli diziunqcia, romelic ar Seicavs atomebis 
kontralur wuvils. ganvixiloT iseTi interpretacia, romlis 
drosac uaryofis operatoris Semdgom mdgom atomebs vaniWebT 
mniSvnelobas - WeSmarits, xolo yvela danarCens ki -mcdars. aseT 
interpretaciaSi ganxiluli elementaruli diziunqcia da 
maSasadame, mTeli formula miiRebs mniSvnelobas ,,mcdars’’, rac 
ewinaaRmdegeba Cvens daSvebas. 

vTqvaT, koniunqciuri normaluri formis TiToeuli 
elementaruli diziunqcia Seicavs atomebis erT kontralur wyvils 
mainc da vaCvenoT, rom es formula aris igivurad WeSmariti. 1.5.1. 
Teoremidan gamomdinare, TiToeuli elementaruli diziunqcia 
iqneba igivurad WeSmariti da maSasadame, Tavidan mocemuli 
formulac. 
A analogiurad damtkicdeba: 

Teorema 1.5.4. imisaTvis, rom formula iyos igivurad mcdari, 
aucilebelia da sakmarisi, rom misi tolZalovani diziunqciuri 
normaluri formis TiToeuli elementaruli koniunqcia Seicavdes 
atomebis erT mainc kontralur wyvils. 

 

magaliTad, formula  ]][[][ QPRQP   aris igivurad 

WeSmariti, radgan misi tolZalovani koniunqciuri normaluri 
formis orive elementaruli diziunqcia Seicavs rogorc atoms 

aseve imave atomis uaryofas; xolo formula ][][ QPQP   

aris igivurad mcdari, radgan misi tolZalovani diziunqciuri 
normaluri formis orive elementaruli koniunqcia Seicavs 
rogorc atoms aseve imave atomis uaryofas. 
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$ 1.6. logikuri Sedegi 
 

maTematikaSi, iseve rogorc nebismier dargSi, xSirad 
GgvWirdeba imis gageba, aris Tu ara mocemuli winadadeba 
(formula) sxva winadadebebis(formulebis) logikuri Sedegi. 

B  formulas ewodeba nAA ,,1   formulebis logikuri Sedegi, 

Tu yvela im interpretaciSi, romelSic  nAA 1  formula 

WeSmaritia, B -c WeSmaritia. 
samarTliania Semdegi Teoremebi: 
 

Teorema 1.6.1. B  formula aris nAA ,,1   formulebis 

logikuri Sedegi, maSin da mxolod maSin, roca  

BAA n  )( 1  formula aris igivurad WeSmariti. 

 

D damtkiceba. vTqvaT,  B  aris nAA ,,1   formulebis logikuri 

Sedegi da vaCvenoT, rom BAA n  )( 1   formula aris igivurad 

WeSmariti. davuSvaT sawinaaRmdego. vTqvaT, mocemuli formula ar 
aris igivurad WeSmariti, maSin iarsebebs iseTi interpretacia, 

romelSic  ( nAA 1 ) formula WeSmaritia, xolo  B  ki mcdari. 

Ees ki niSnavs, rom B  ar aris nAA ,,1   formulebis logikuri 

Sedegi. 

davuSvaT, rom BAA n  )( 1   aris igivurad WeSmariti da 

vaCvenoT, rom B  aris nAA ,,1   formulebis logikuri Sedegi.  

daSvebidan da  operatoris gansazRvrebidan Cans, rom 

yvela interpretaciaSi, sadac ( nAA 1 ) formula WeSmaritia, 

B -c unda iyos WeSmariti. Ee.i. B  aris nAA ,,1   formulebis 

logikuri Sedegi. rac unda dagvemtkicebina. 
 

Teorema 1.6.2. B  formula aris nAA ,,1   formulebis 

logikuri Sedegi, maSin da mxolod maSin, roca BAA n  )( 1   

formula aris igivurad mcdari. 
 

Ddamtkiceba. 1.6.1. Teoremis Tanaxmad B  aris nAA ,,1   

formulebis logikuri Sedegi, maSin da mxolod maSin, roca 

BAA n  )( 1    formula aris igivurad WeSmariti. MmaSasadame, 

(1.2.1.) Teoremis Tanaxmad, B  aris  nAA ,,1   formulebis logikuri 

Sedegi, maSin da mxolod maSin, roca  BAA n  )( 1   formulis 

uaryofa igivurad mcdaria. ZiriTadi tolZalovnebebis Tanaxmad 
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BAA

BAA

BAABAA

n

n

nn







)(

)(

))(())((

1

1

11







 

magaliTi. vaCvenoT, rom R  aris QP,  da RQP  ][  formulebis 

logikuri Sedegi. marTlac, Teorema 1.6.1-is Tanaxmad SevadginoT 

formula RRQPQP  ]]][[[  da tolZalovani gardaqmnebiT 

vaCvenoT, rom igi aris igivurad WeSmariti. 

WW

W[W
11133

31211,13

11,135

5415,17

15,178

][]][

]][][][[

]][[]][[[

]]][[[]]][[[











QPRRQP

RRQPRRQP

RRQPQQPPQP

RRQPQPRRQPQP

RRQPQPRRQPQP

 

 
 
 
 
                Tavi II. pirveli rigis logika 

 
$ 2.1. pirveli rigis logikis ena 

 
winadadebaTa logikis SesaZleblobebi ,,kargi’’ formalizacia 

gaukeTos msjelobebs sakmaod SezRudulia. magaliTad, ganvixiloT 
Semdegi msjeloba: 

yvela adamiani mokvdavia ; 
sokrate adamiania ; 
Sesabamisad, sokrate mokvdavia. 
cxadia, rom intuiciurad es msjeloba sworia, magram amis 

dadgena winadadebaTa logikis farglebSi praqtikulad 
SeuZlebelia. marTlac, Tu SevecdebiT am msjelobis 
formalizacias, maSin unda SemoviRoT Semdegi aRniSvnebi(radgan 
igi Seicavs sam martiv winadadebas): 

p -yvela adamiani mokvdavia, 

q -sokrate adamiania, 

r -sokrate mokvdavia, 
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sadac rqp  da,  atomebia. Teorema 1.6.1.-is Tanaxmad ki 

rqp  ][ formula unda iyos igivurad WeSmariti. cxadia, rom im 

interpretaciaSi, sadac p da q  WeSmaritia, xolo r  mcdari 

rqp  ][  formula aris mcdari. e.i. r  ar aris p da q  

formulebis logikuri Sedegi. amis mizezi unda veZeboT Cvens mier 
gakeTebul formalizaciaSi – kerZod, Semotanil aRniSvnebSi. 
advili dasanaxia, rom samive winadadebaSi cxadad Tu aracxadad 
gvxvdeba konstanta ,,sokrate’’, romlis Tvisebebis Sesaxeb es 
winadadebebi gvawvdian garkveul informacias. e.i. am winadadebebs 
Soris arsebobs garkveuli azrobrivi kavSiri, romelic 
Semotanilma aRniSvnebma ver daafiqsires. Cven faqtiurad 
movaxdineT samive winadadebis Sinaarsisagan abstragireba da isini 
avRniSneT rqp  da,  atomebiT, ris Sedegac am atomebs eniWebaT 

mxolod WeSmarituli mniSvnelobebi ,,W’’ da ,,m’’. 
Teoriulad winadadeba ,, yvela adamiani mokvdavia’’ SeiZleba 

CavweroT ramdenime miliardi atomebiT Sedgenili elementaruli 
koniuqciiT. am atomebs Soris iqneba atomebi q (,,sokrate adamiania’’) 

da r (,,sokrate mokvdavia’’). cxadia, rom am pirobebSi r  iqneba 
aRniSnuli ,,elementaruli koniuqciisa’’ da q  atomis logikuri 

Sedegi, magram praqtikulad igi ar iqneba ,,kargi’’ formalizacia. 
sazogadod, winadadebaTa logikis atomebiT aRvniSnavT ra 

martiv TxrobiT winadadebebs, Cven ignorirebas vukeTebT am 
winadadebebSi Semaval saganTa Soris arsebul rogorc 
mimarTebebs(predikatebs), aseve funqcionalur kavSirebs. am 
xarvezis gamosworebas warmatebiT axerxebs pirveli rigis logikis  

 
ena, romelic Seicavs rogorc funqcionalur, aseve predikatul 

simboloebs. grda amisa am enaSi gvxvdeba kvantoruli simboloebi 

da  , romlebic cvladebTan erTad qmnian zogadobisa da 
arsebobis qvantorebs. zemoT xsenebul simboloebze garkveuli 
warmodgenebi rom Segveqmnas moviyvanoT ramdenime magaliTi: 

a) fraza ,, 2+ x ’’ Caiwereba ase +(2; x ); 
b) fraza ,, vanos mama’’ Caiwereba ase mama(vano); 

g) fraza ,, zyx  ’’ Caiwereba ase ));;(( zyx ; 

d) winadadeba ,, zyxx 2 ‘’ Caiwereba ase )));;(();,2(( zyxx  ; 

e) winadadeba ,, x  metia y -ze‘’ Caiwereba ase metia );( yx  

v) winadadeba ,, vanos mama maRalia’’ Caiwereba ase 
maRalia(mama(vano)). 

z) winadadeba ,,niko aris vanos mama’’ Caiwereba ase mama(niko, 

vano); 

T) winadadeba ,, x adamiania’’ Caiwereba ase adamiania( x ); 
Sesabamisad ,,sokrate adamiania’’ Caiwereba ase adamiania(sokrate); 
i) winadadeba ,, x  mokvdavia’’ Caiwereba ase mokvdavia( x ). 
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 am CanawerebSi +, _, . or adgiliani funqcionaluri 
simboloebia; mama erTadgiliani funqcionaluri simboloa; 2, 
vano da niko konstantebia; =, metia, mama or adgiliani 
predikatuli simboloebia; maRalia  erT adgiliani predikatuli 
simboloa, xolo zyx ,, –ki sagnobrivi cvladebia. 

maSasadame, atomisa da Termis gansazRvrisaTvis saWiro 
simboloebia: 
1) sagnobrivi konstantebi. eseni arian sagnis iseTi saxelebi, 

rogoricaa 2, sokrate, vano, niko da sxva; 

2) sagnobrivi cvladebi. maT aRsaniSnavad gamoviyenebT ,...,,, 1xzyx  

tipis cvladebs. 

3) n –adiliani funqcionaluri simboloebi ( Nn ). maT 

aRsaniSnavad gamoviyenebT ,...,,,, 11 gfhgf  tipis cvladebs an 

azris mqone qarTul sityvebs dawerils erT simaRleze, 
rogoricaa ,,mama’’ da sxva. 

4) n –adgiliani predikatuli simboloebi ( Nn ). maT 

aRsaniSnavad gamoviyenebT ,...,,, 1PRQP … tipis cvladebs an 

azris mqone qarTul sityvebs dawerils daxrilad, 
rogoricaa ,,metia’’, ,,mama’’, ,,adamiania’’, ,,mokvdavia’’ da sxva. 

 
gansazRvreba 2.1. Termi rekursiulad isaZRvreba ase: 
1) sagnobrivi konstanta aris Termi; 
2) sagnobrivi cvladi aris Termi; 

3) Tu f aris n -adgiliani funqcionaluri simbolo da 

ntt ,...,1 arian Termebi, maSin nttf ...1 aris Termi. 

4) pirveli sami punqtiT gansazRvruli Termebis garda sxva 
Termebi ar gvaqvs. 

maSasadame, pirveli rigis logikas martivi TxrobiT winadadebis 
aRsaniSnavad gaaCniaT atomebi; e. i. mis enis simboloebs Soris 
propoziciuli cvladebis arseboba ar aris aucilebeli. xolo 
pirveli rigis logikis enis simboloebs Soris Segxvdeba 
winadadebaTa logikis sxva yvela simbolo. 
 

gansazRvreba 2.2. Tu P aris n -adgiliani predikatuli simbolo, 

xolo ntt ,...,1  Termebia, maSin nttP ...1  atomia. 

SevniSnoT, rom qvemoT xSirad nttf ...1 (Sesabamisad nttP ...1 ) 

Canaweris nacvlad vixmarT aseT Canawers ),...,( 1 nttf (Sesabamisad 

),...,( 1 nttP ). pirveli rigis logikis sagnobrivi cvladebis 

dasaxasiaTeblad SemoaqvT ori simbolo  (zogadobis 

kvantoruli simbolo) da (arsebobis kvantoruli simbolo) da 

Tu x aris sagnobrivi cvladi, maSin x (Sesabamisad x ) Canaweri 
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aris zogadobis(Sesabamisad arsebobis) kvantori. am kvantorebis 
Sinaarsi isazRvreba ase: 
  

gansazRvreba 2.3. Tu Awinadadebaa, maSin xA (ikiTxeba ,,yoveli 

x –isaTvis A ) gansazRvriT aris axali winadadeba, romelic 
mcdaria Tu moiZebna x –is erTi mniSvneloba mainc romlisTvisac 

Aaris mcdari. 
 

gansazRvra 2.4. Tu Awinadadebaa, maSin xA (ikiTxeba ,,arsebobs 

iseTi x , rom A ) gansazRvriT aris axali winadadeba romelic 
WeSmaritia Tu moiZebna x –is erTi mnisvneloba mainc 

romlisTvisac A aris  WeSmariti.  
pirveli rigis logikis formulis cneba Semodis Semdegi 
rekursiuli gansazRvriT:’ 
gansazRvra 2.5. 
1) atomi aris formula; 

2) Tu Ada Bformulebia, maSin ][],[],[ BABABA  da 

][ BA  formulebia; 

3) Tu Aformulaa, maSin xAA  ,  da xA formulebia; 

4) pirveli oTxi punqtiT gansazRvruli formulebis garda sxva 
formulebi ar gvaqvs.  

 
Cven ukve gvaqvs garkveuli codna pirveli rigis logikis enis 
Sesaxeb da movaxdinoT am codnis gamyareba ZiriTadi amocanis 
,, bunebrivi enis winadadebebi CavweroT pirveli rigis logikis 
enis formulebiT da piriqiT’’ magaliTebis moyvaniT. 
 
magaliTi. winadadeba ,, Tu yvela adamiani mokvdavia da sokrate 
adamiania, maSin sokrate mokvdavia’’ CavweroT formulis saxiT. 
SemoviRoT aRniSvnebi:  
 
x aris adamiani-adamiania( x ), 
xolo  x aris mokvdavi- mokvdavia( x ); 
 maSin winadadebebi: ,,yvela adamiani mokvdavia’’ Caiwereba ase  
 

x [adamiania( x )mokvdavia( x )]; 
 

   ,,sokrate adamiania’’ - adamiania(sokrate); 
,,sokrate mokvdavia’’  - mokvdavia(sokrate), 
xolo winadadeba ,,Tu yvela adamiani mokvdavia da sokrate 
adamiania, maSin sokrate mokvdavia Caiwereba ase:  
 

x [adamiania( x )mokvdavia( x )]adamiania(sokrate)] 
mokvdavia(sokrate). 



 20 

 
 
 

$ 2.2. pirveli rigis logikis formulis interpretacia 
 
 
winadadebaTa logikis formulebis interpretaciisagan gansxvavebiT 
pirveli rigis logikis formulebis interpretaciisaTvis saWiroa 
SemoviRoT saganTa aracarieli are da am areze ganisazRvros 
sagnobrivi konstantis, funqionaluri simboloebisa da 
predikatuli simboloebis mniSvnelobebi. 
 

gansazRvra 2.6. pirveli rigis logikis A formulis interpretacia 
Sedgeba aracarieli saganTa D  arisagan-sainterpretacio arisagan 
da formulaSi Semavali yvela konstatisaTvis, funqionaluri 
simbolosaTvis da predikatuli simbolosaTvis mniSvnelobis 
miniWebisagan Semdegi wesiT: 

1) yovel konstantas Cven mivaniWebT D  aridan aRebul garkveul 
elements; 

2) yovel n –adgilian funqcionalur 
nf simbolos Cven 

vuTanadebT D  areze gansazRvrul 
n

Df funqcias(
nD -is asaxvas 

D -ze); 

3) yovel n –adgilian predikatul 
nP simbolos Cven vuTanadebT 

D  areze gansazRvrul 
n

DP predikats(
nD -is asaxva {W, m}-ze). 

formulaSi Semaval sxva simboloTa Sinaarsi cnobilia da maT 

interpretireba ar WirdebaT. e. i. formula D areze 
gansazRvrul yoveli interpretaciisaTvis Rebulobs 
WeSmaritul mniSvnelobas ,,W’’-s an ,,m’’-s Semdegi wesis mixedviT: 

1. Tu romelime interpretaciaSi cnobilia A daB  formulebis 

mniSvneloba, maSin ][],[],[, BABABAA  da 

][ BA formulebis mniSvneloba gamoiTvleba 
 ,,,, operatorebis WeSmarituli cxrilebis 

daxmarebiT; 

2. xA  Rebulobs WeSmaritul mniSvnelobas ,,m’’, Tu 

sainterpretacio D  areSi moiZebna x –is erTi mniSvneloba 

mainc romlisTvisac A aris mcdari; winaaRmdeg SemTxvevaSi 

A formula Rebulobs WeSmaritul mniSvnelobas ,,W’’.  
 

3. xA  Rebulobs WeSmaritul mniSvnelobas ,,W’’, Tu 

sainterpretacio D  areSi moiZebna x –is erTi mniSvneloba 

mainc romlisTvisac A aris WeSmariti. 
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4. SevniSnoT, rom Tavisufali cvladis Semcvleli formula ver 

miiRebs WeSmaritul mniSvnelobas. aqedan gamomdinare qvemoT 
Cven vigulisxmebT, rom formula an ar Seicavs Tavisufal 
cvladebs an Tavisufali cvladebi ganixileba rogorc 
konstanta. 

moviyvanoT pirveli rigis logikis formulis WeSmarituli 
mniSvnelobis dadgenis ramdenime  
magaliTi:  
 

1) )(xxP        2) )]([ xPx  . 

ganvixiloT Semdegi interpretacia }1;0{D  areze 
W

)0(P
, 

m

)1(P
 am 

interpretaciaSi )(xxP  formula aris mcdari, xolo )]([ xPx   

formula ki WeSmariti. es uSualod gamomdinarebs x  da 

x kvantoris gansazRvridan. 
 
 

$ 2.3    arsebobisa da zogadobis kvantoris Tvisebebi 
 

   wina paragrafSi Cven ganvsazRvreT arsebobisa da zogadobis 
kvantori. am gansazRvridan Cans, rom arsebobis kvantori 
warmoadgens diziunqciis operatoris garkveuli azriT 
ganzogadoebas, xolo zogadobis kvantori ki – koniunqciis 
operatoris. 

garda amisa, Cven pirvel TavSi SemovitaneT tolZalovani 
formulis cneba, romlis zust analogias warmoadgens pirveli 
rigis logikis tolZalovani formulis cneba. 

gansazRvra 2.7.   or A da Bformulas ewodeba tolZalovani 
(da vwerT BA ) Tu yvela SesaZlo interpretaciaSi A da B  
formulebis WeSmarituli mniSvnelobebi erTmaneTs emTxveva. e.i. 
pirvel TavSi mocemuli tolZalovani formulebis cxrametive 
wyvili tolZalovania pirveli rigis logikaSic. aq damatebiT 
gvaqvs tolZalovan formulaTa ramdenime wyvili, romlebic 
gamoxataven arsebobisa da zogadobis qvantoris Tvisebebs. 
magaliTad: 
 
1. AxxA   

2. AxxA   

3. xBxABAx  ][  

4. xBxABAx  ][  

5. xAyyAx   
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6. xAyyAx   

 

sazogadod, Semdegi formulebi: ][ BAx   da xBxA  , 

][ BAx   da xBxA  ar arian eqvivalenturni. magram Tu 

BformulaSi xcvlads ara aqvs Tavisufali Semosvla, maSin 
adgili aqvs Semdeg tolZalovnebebs: 

 

7. BxABAx  ][  

8. BxABAx  ][  
 
aRsaniSnavia arsebobisa da zogadobis kvantoris Semdegi 

Tvisebebi: 
 

9. xAyyAx   

10. AxTxA )/(  

11. xAAxT )/(  

 

sadac, AxT )/( aris formula, romelic miiReba A 

formulidan Tu masSi x -is Tavisufali Semosvlebis nacvlad 

CavsvamT T  Terms. amasTan Casmis Semdeg T termis arcerTi 

Tavisufali cvladi ar unda daebas. es miiRweva A–Si dabmuli 
cvladebis eliminaciiT. 

 
 

 
$ 2.4. formulis winare saxe 

 
 

wina TavSi Cven vaCveneT, rom winadadebaTa logikis nebismieri 
formula miiyvaneba rogorc diziunqciur normalur formamde 
aseve koniunqciur normalur formamde. formulis aseT 
specialur formebs didi gamoyenebebi aqvs, magaliTad 
amoxsnadobis problemebTan dakavSirebiT. am sakiTxebs 
ukavSirdeba agreTve pirveli rigis logikis formulebis 
specialuri forma - formulis winare normaluri saxe. 

 

gansazRvra 2.8. vityviT, rom A formula imyofeba winare 

normalur saxeze, Tu A–s aqvs saxe BxQxQxQ nn ))...()(( 2211 , sadac 

nixQ ii ,...,2,1,   aris an ix an ix , xolo B –ki iseTi formula, 

romelic ar Sicavs kvantorebs(ukvantoro formula). 
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))...()(( 2211 nnxQxQxQ  ewodeba A formulis TavsarTi, xolo B  

formulas ki - A formulis guli. 
 

magaliTad, qvemoT moyvanili formulebi imyofebian winare 
normalur saxeze: 

1. )](),([ 1 xpyxpyx   

2. )]],()([)([ 12 yxpxpxpyx   

3. )](),([ 1 zpyxpzyx   

 
Teorema 2.4.1. pirveli rigis logikis nebismieri formulisaTvis 
arsebobs misi tolZalovani winare normaluri saxe. 

Teoremis dasamtkiceblad sakmarisia moviyvanoT algoriTmi, 
romelic pirveli rigis nebismier formulas miiyvans mis 
tolZalovan winare normalur saxeze. 

biji 1. gamoviyenoT Semdegi ori tolZalovneba 

][][ ABBABA                       (1) 

BABA                                  (2) 
 
raTa gamovricxoT da  logikuri kavSirebi. 
  biji 2. imisaTvis, rom uaryofis niSani SevitanoT formulis 
SigniT, ramdenjerme unda gamoviyenoT Semdegi tolZalovnebani: 

   AA                                        (3) 

   BABA  ][                             (4) 

   BABA  ][                             (5) 

   AxxA                                    (6) 

   AxxA                                    (7) 
   biji 3. saWiroebis SemTxvevaSi dabmuli cvladebi SevcvaloT. 
   biji 4. gamoviyenoT qvemoT mocemuli tolZalovnebani, raTa 
kvantorebi davsvaT formulis TavSi. e.i. miviRoT formulis 
winare normaluri saxe. 

    a)Tu B ar Seicavs x  cvladis Tavisufal Semosvlebs, maSin 

    ][ BAxBxA                               (8) 

    ][ BAxBxA                               (9) 

    ][ BAxBxA                                (10) 

    ][ BAxBxA                                (11) 

b)Tu 4321 ,,, QQQQ arian arsebobisa da zogadobis kvantorebi, 

xolo z ar Sedis arc A –Si da arc B –Si, maSin  

])/([2121 BxzAzxQQxBQxAQ                   (12) 

   ])/([4343 BxzAzxQQxBQxAQ                   (13) 

 

  g) ][ BAxxBxA                            (14) 
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     ][ BAxxBxA                             (15) 

 

magaliTad, miviyvanoT winare normalur saxeze xBxA   

formula, sadac Ada B arian kvantorebis arSemcveli formulebi. 

 xBxA  (2)-is Tanaxmad  xBxA  (6)-is Tanaxmad 

 xBAx  (15)-is Tanaxmad ][ BAx  . e.i. xBxA   formulis 

winare normaluri saxe aris ][ BAx  . 
 
 
 

 
$  2.5.  damtkicebis meTodebi 

 
winadadebaTa logikis formulis igivurad WeSmaritobis, 

igivurad mcdarobisa da Sesrulebadobis dasadgenad Cven 
viyenebdiT WeSmarituli cxrilis meTods, tolZalovani gardaqmnis 
meTods da formulis specialur formaze miyvanis meTods. yvela am 
meTodebis efeqturi gamoyeneba pirveli rigis logikis 
formulebisaTvis SeuZlebelia, amitom migvaCnia gamoviyenoT 
TeoremaTa mtkicebis tradiciuli meTodebi, rogoricaa absurdamde 
miyvanis meTodi, SemTxvevebad dayofis meTodi, maTematikuri 
induqciis principi da sxva. CamovayaliboT am meTodebidan 
zogierTi maTgani da mivuTiToT praqtikaSi maTi gamoyenebis gzebi. 

I. Tu Aformulis daSvebiT damtkicda B  formula, maSin 

BA formula aris Teorema. 
es meTodi gamoiyeneba implikaciis tipis formulis 

dasamtkiceblad. e.i. Cven Tu gvsurs davamtkicoT BA  formula 

aris Teorema, maSin unda davuSvaT, rom A formula aris Teorema 

da davamtkicoT, rom B  formula aris Teorema. A formulas 
uwodeben damxmare hipotezas, xolo TviT meTods ki damxmare 
hipotezis meTods. 

II. Tu davuSvebT A  formulis samarTlianobas da miviRebT 

winaaRmdegobas(e.i. B  da B  formulebi Teoremebia), maSin A aris 
Teorema. 

es meTodi praqtikaSi ase gamoiyeneba. imisaTvis, rom 

davamtkicoT A formula aris Teorema vuSvebT sawinaaRmdegos. e.i. 

A aris mcdari da vcdilobT davamtkicoT, rom rogorc 

romeliRac B  formula aseve misi uaryofa B  formula arian 
Teoremebi. warmatebis SemTxvevaSi vityviT, es absurdia. maSasadame 

Cveni daSveba ar aris swori da A aris Teorema. es meTodi 
cnobilia rogorc absurdamde miyvanis meTodi. 

III. Tu ,BA  CA  da CB ,   Teoremebia, maSin C  aris 
Teorema. 
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praqtikaSi es meTodi ase gamoiyeneba. vTqvaT, CvenTvis 

cnobilia, rom BA aris Teorema da gvinda davamtkicoT, rom C  

formula aris Teorema. amisaTvis sakmarisia jer A hipotezis 

daSvebiT, xolo Semdeg ki B – hipotezis daSvebiT vaCvenoT, rom C  
formula aris Teorema.  

ei. damxmare hipotezis meTodis daxmarebiT vaCvenoT, rom 

CA  da CB  formulebi arian Teoremebi. es meTodi cnobilia 
rogorc SemTxvevaTa dayofis meTodi. igi SeiZleba CavweroT 

agreTve, rogorc Semdegi  
C

CBCABA  ,,
 daskvnis figura. 

IV.  vTqvaT, x aris cvladi, romelic ar gvxvdeba B  

formulaSi, xolo AxT )/(  aris Teorema. Tu A hipotezis daSvebiT 

damtkicda B  formula, maSin B  aris Teorema.  
es meTodi cnobilia rogorc damxmare konstantis meTodi da 

praqtikaSi ase gamoiyeneba. vTqvaT, CvenTvis cnobilia, rom x  aris 

A Tvisebis mqone nebismieri sagani. mas uwodeben damxmare 

konstantas da igi gamoiyeneba mxolod B  formulis damtkicebis 

procesSi. radgan B  formula xcvlads ar Seicavs, amitom B  
formula anu rac igivea daskvna ar aris damokidebuli x  cvladze. 

e.i. B  aris Teorema. 
V. vTqvaT, xcvladis cvlilebis area naturalur ricxvTa 

simravle da }{xA aris mxolod xcvladze damokidebuli formula. 

Tu }1{A  da }]1{}{[  xAxAx formulebi Teoremebia, maSin 

}{xxA formulac aris Teorema. 

es meTodi cnobilia, rogorc maTematikuri induqciis 
principi. aq moyvanilia am principis martivi forma, romelic 
praqtikaSi ase gamoiyeneba. imisaTvis, rom vaCvenoT yvela 

naturalur ricxvs aqvs }{xA  Tviseba, saWiroa jer vaCvenoT rom 

pirveli naturaluri ricxvi 1-iani flobs am Tvisebas. e.i. }1{A  

aris Teorema, xolo Semdeg vaCvenoT, rom A Tvisebis yoveli 

naturaluri ricxvis momdevnosac aqvs A Tviseba. e.i. 

}]1{}{[  xAxAx . am meTodis Sesabamisi daskvnis figura 

Caiwereba ase 
}{

}1{}{[},1{

xxA

xAxAxA




 

 
qvemoT moviyvanoT ramdenime gamoyvanis wesi Cawerili 

daskvnis figuris saxiT: 

1. 
B

BAA ,
;         2. 

AB

BA




;            3. 

CA

CBBA



 ,
;    
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4. 
][ BA

BA




;          5. 

][ BA

BA




;           6. 

][][

][

CABA

CBA




. 

 

rezoluciis meTodi winadadebaTa logikisaTvis 
 

wina paragrafebSi formulis igivurad WeSmaritobis(igivurad 
mcdarobis) dasadgenad gamoyenebuli meTodebis garda sainteresoa 
e.w. rezoluciis meTodi. romlis arss qvemoT gavecnobiT. 

 
  Tu gvaqvs Semdegi ori saxis elementaruli diziunqcia 

nAAC  1  da nBBC  1 , maSin 

)()( 11 nn BBAA   formulas ewodeba mocmuli ori 

formulis rezolventa, TviT am rezolventis miRebis wess ewodeba 
rezoluciis wesi, anu rezoluciis meTodi. 

  A da A  saxis elementaruli diziunqciebis rezolventas 
uwodeben cariel dizunqts da aRniSnaven ₣← 

 
magaliTi 2.5.1  

QRPA :1  

RPA :2  

1A  da 2A -is rezolventa aris QR  . 

       magaliTi 2.5.2.  

SRQA :1  

      QRPA :2  

radgan 1A –Si ar aris iseTi litera, romelic kontraluli iqneba 

2A –is romelime literis, amitom 1A  da 2A –is rezolventa ar 

arsebobs. 
 

Teorema 2.5.1 1A da 2A  elementaruli diziunqcibis A 

rezolventa aris 1A  da 2A  formulebis logikuri Sedegi. 

 

     damtkiceba. Ppirobis Tanaxmad 1A da 2A  elementarul 

diziunqciebs gaaCniaT A rezolventa. Aamitom zogadobis 

SeuzRudavad SegviZlia vigulisxmoT, rom 1A aris 
'

1AB   , xolo 

2A –ki 
'

2AB  . maSin A aris 
'

2

'

1 AA  . vaCvenoT, rom im 

interpretaciaSi, sadac 21 AA   formula WeSmaritia, iq A 

formulac WeSmaritia. Tu 21 AA   WeSmaritia, maSin 1A  d 2A  

WeSmaritia. Tu 1A  WeSamaritia, maSin an B  aris  WeSmariti, an 
'

1A . 
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vTqvaT, B  aris WeSmariti, maSin B  aris mcdari da radgan 2A  

WeSmaritia, amitom 
'

2A  aris WeSmariti. Ee.i.  
'

2

'

1 AA   aris WeSmariti  

da anu, rac igivea, A aris WeSmariti. Tu davuSvebT rom B  

mcdaria, maSin 
'

1A  iqneba WeSmariti da maSasadame,  A formulac 
WeSmaritia. 
 
 magaliTi 2.5.3. rezoluciis meTodiT vaCvenoT, rom formula 

]]]][[[[ RRQPQP   aris igivurad mcdari. 

 
  rezoluciis meTodiT  formulis igivurad mcdarobis 
saCveneblad saWiroa jer igi miviyvanoT koniunqciur normalur 
formamde. 

RRQPQPRRQPQP

RRQPQPRRQPQP





][]]][[[

]]]][[[[]]]][[[[

17,1516

168

 

  
amovweroT am koniunqciur formaSi Semavali diziunqtebis 

simravle: 

1. P  

2. Q  

3. RQP   

4. R  
am diziunqtebze gamoviyenoT rezoluciis wesi, miviRebT: 

5. RQ   (1 da 3-dan), 

6.  R  (2 da 5-dan), 

7.   (4 da 6-dan). 
 

magaliTi 2.5.4. qimiuri sinTezis amocanis modelireba 
winadadebaTa logikis enaze 

 
qimiuri sinTezis amocanis arsi zogadad mdgomareobs SemdegSi. 
vTqvaT, mocemuli gvaqvs sxvadasxva nivTierebebis garkveuli 

raodenoba da cnobilia, rom SeiZleba raRac qimiuri reaqciebis 
Catareba. vaCvenoT, rom aseT pirobebSi SeiZleba (an ar SeiZleba) 
CvenTvis sasurveli nivTierebis miReba. am tipis amocanebis amoxsnas 
winadadebaTa logika warmatebiT wyvets. 

winadadebaTa logikis daxmarebiT qimiuri sinTezis amocanis 
amoxsnisaTvis saWiroa: 

a) amocana Caiweros winadadebaTa logikis enaze – Seiqmnas 
amocanis logikuri modeli. 
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b) miRebul logikur modelze logikis kanonebis gamoyenebiT 
gaeces kiTxvaze pasuxi. 

cnobilia, rom modelireba aris sakvlevi obieqtis Seswavla mis 
modelSi. qimiur sinTezis amocanis Seswavla Cven gadawyviteT mis 
logikur modelSi, amitom qvemoT saqme gveqneba qimiuri sinTezis 
amocanis logikur modelirebasTan. 

davsvaT qimiuri sinTezis konkretuli amocana da movaxdinoT 
misi modelireba. 

 vTqvaT, gvaqvs naxSirbadis erTi atomi da Jangbadis ori 
atomi. garda amisa, cnobilia Semdegi qimiuri reaqcia C+O2 = CO2. 
vaCvenoT, rom marTlac SegviZlia naxSirbadis oqsidis miReba. 

rogorc cnobilia, martivi winadadebebis modeli 
winadadebaTa logikis enaze aris atomaruli formulebi. 
SevinarCunebT ra mendeleevis periodul sistemaSi Semotanil 
aRniSvnebs - winadadebebis ,,maqvs naxSirbadis erTi atomi’’, ,,maqvs 
Jangbadis ori atomi’’ da ,, maqvs erTi molekula naxSirbadis 

oqsidi’’- logikuri modelia Sesabamisad 2,OC  da 2CO  

atomaluri formulebi. Aaqedan gamomdinare ,, Tu maqvs 
naxSirbadis erTi atomi da Jangbadis ori atomi, maSin meqneba 
erTi molekula naxSirbadis oqsidi’’ winadadebis logikuri 

modelia: 22 )( COOC   

TviT dasmuli amocanis logikuri modelia: 

moc: 1. C  

   2. 2O  

  3. 22 )( COOC   

  gas: 2CO  

 

e. i. mocemuli gvaqvs  C , 2O , 22 )( COOC   formulebi  da 

gvainteresebs 2CO   aris Tu ara mocemuli formulebis logikuri 

Sedegi. imisaTvis, rom 2CO   iyos C , 2O , 22 )( COOC   

formulebis logikuri Sedegi, sakmarisia Semdegi formula  

2222 )))((( COCOOCOC    iyos igivurad WeSmariti(ix. 

Teorema 1.6.1.). 
marTlac, Tu gamoviyenebT ZiriTad tolZalovnebebs da 

movaxdenT mocemuli formulis tolZalovan gardaqmnebs, miviRebT: 
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WW

W











)(

)()))(())

)((()))(())()(((

))(()())(()(

)))((()))(((

2

22222222

2222222

2222222

22222222

OC

COCOOCCOCOOCCOCO

OCCOCOOCOCOCCO

COOCOCCOCOOCOC

COCOOCOCCOCOOCOC

 

 

e.i. es formula igivurad WeSmaritia. maSasadame, Teorema 1.6.1-is 

Tanaxmad 2CO  formula aris C , 2O  da 22 )( COOC    formulebis 

logikuri Sedegi. Llogikuri Sedegis gansazRvrebis Tanaxmad, ,Tu 
winadadebebi ,,maqvs naxSirbadis erTi atomi’’, ,,gvaqvs Jangbadis ori 
atomi’’ da ,, Tu maqvs naxSirbadis erTi atomi da Jangbadis ori 
atomi, maSin meqneba naxSirbadis erTi molekula’’ WeSmaritia, maSin 
WeSmaritia winadadeba ,, meqneba naxSirbadis oqsidis erTi 
molekula.’’ 

Aamave tipis amocanebis amoxsna SeiZleba rezoluciis meTodiT. 

imisaTvis, rom 2CO  iyos  C , 2O  da 22 )( COOC   formulebis 

logikuri Sedegi saWiroa vaCvenoT, rom 

2222 )))((( COCOOCOC    formula aris igivurad mcdari 

(ix. Teorema 1.6.2.). am formulis igivurad mcdarobis saCveneblad 
saWiroa jer igi miviyvanoT koniunqciur normalur formamde. 

2222

22222222
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amovweroT am koniunqciur formaSi Semavali diziunqtebis 

simravle: 

1. C  

2. 2O  

3. 22 COOC   

4. 2CO  

am diziunqtebze gamoviyenoT rezoluciis wesi, miviRebT: 

5. 22 COO   (1 da 3-dan), 

6. 2CO   (2 da 5-dan), 

7.  (4 da 6-dan) 
 

miviReT carieli diziunqti. rac imas niSnavs rom mocemuli 
formula aris igivurad mcdari. 

rezoluciis meTodi realizebulia Tanamedrove personalur 
kompiuterze. Ees imas niSnavs, rom qimiuri sinTezis amocanis 
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amoxsnisas SeiZleba warmatebiT gamoyenebul iqnes personaluri 
kompiuteri. 
A advili SesamCnevia agreTve qimiuri sinTezis amocanis 
modelirebisaTvis gamoyenebuli codnis mravalmxrioba-sxvadasxva 
dargis amocanaTa winadadebaTa logikis enaze modelirebis 
SesaZlebloba. 
 
 
 
 

 
 
 
 
 
 
 
 
 

 


