
6. simravleTa namravli

A da B simravleTa namravli ewodeba simravles, romlis elementebia 
wyvilebi (a,b), sadac a aris A simravlis elementi, xolo b ki B
simravlisa, anu

A  B = {(a,b): aA, bB}.
magaliTebi
1. A iyos simravle, Semdgari 8 laTinuri asosagan {a,b,c,d,e,f,g,h} xolo 

simravle B iyos {1,2,3,4,5,6,7,8}, maSin maTi namravli aris 64 
elementisgan Semdgari simravle

a8,b8,c8,d8,e8,f8,g8,h8
a7,b7,c7,d7,e7,f7,g7,h7
a6,b6,c6,d6,e6,f6,g6,h6
a5,b5,c5,d5,e5,f5,g5,h5
a4,b4,c4,d4,e4,f4,g4,h4
a3,b3,c3,d3,e3,f3,g3,h3
a2,b2,c2,d2,e2,f2,g2,h2
a1,b1,c1,d1,e1,f1,g1,h1

rac aris Wadrakis dafis standartili notacia.

2. namravli R  R  aris sibrtye.

7. mimarTebebi

mimarTeba A     da  B  simravleebs Soris ewodeba A  B namravlis 

qvesimravles R  A  B.  Tu (a,b)  R  A  B   maSin amboben, rom a  aris R-
mimarTebaSia b-sTan da es ase aRiniSneba aRb.

mimarTebaTa SesaZlo Tvisebebi: 

1. mimarTebas ewodeba refleqsuri Tu x -Tvis   xRx;
2.   mimarTebas ewodeba simetriuli Tu x,y -Tvis   xRy  yRx;
3. mimarTebas ewodeba tranzituli Tu x,y,z -Tvis   xRy, yRz  xRz;
4.   mimarTebas ewodeba antisimetriuli Tu x,y  -Tvis  xRy, yRx  x = y.

ganvixiloT aseTi mimarTebebi:

(1) R ={(x,y): x,y  N,  x | y (x  yofs  y-s)};
(2) R ={(x,y): x,y  N,  x < y};
(3) R ={(x,y): x,y  N,  x  y};
(4) R ={(x,y): x,y  N,  x – y luwia}.

amocana
gaarkvieT TiTeuli am mimarTebisaTvis aqvT Tu ara maT zemoT 
CamoTvlili Tvisiebebi.



8. mimarTebis matrica
mimarTeba sasrul simravleze SeiZleba matricis saxiT Caiweros. vTqvaT   

A = {a1, a2, …, an}, B = {b1, b2, …, bm}  da mocemulia raime mimarTeba R  A  B .   
am mimarTebas Seesabameba m  n matrici ||αij||, sadac αij = 1 Tu xi R yj da αij = 0
winaaRmdeg SemTxvevaSi.

magaliTi

vTqvaT A = {a1, a2}, B = {b1, b2,b3} da mimarTeba R  A  B  aseTia: a1Rb1,  a1Rb3, 
a2Rb2,  maSin am mimarTebis matricia

amocanebi
dawereT matrici {1,2,3,4} simravleze gansazRvruli aseTi mimarTebisa:  iRj    
Tu i – j luwia.

dawereT matrici {1,2,3,4} simravleze gansazRvruli aseTi mimarTebisa:  iRj    
Tu i – j kentia.

dawereT matrici {1,2,3,4} simravleze gansazRvruli aseTi mimarTebisa:  iRj    
Tu i < j .

dawereT matrici {1,2,3,4} simravleze gansazRvruli aseTi mimarTebisa:  iRj    
Tu i ≤ j .

dawereT matrici {1,2,3,4} simravleze gansazRvruli aseTi mimarTebisa:  iRj    
Tu i > j .

dawereT matrici {1,2,3,4} simravleze gansazRvruli aseTi mimarTebisa:  iRj    
Tu i ≥ j .

gaarkvieT TiTeuli am mimarTebisaTvis aqvT Tu ara maT zemoT 
CamoTvlili Tvisiebebi.

9. mimarTebaTa ZiriTadi saxeebi

aseTi zogadobiT mimarTebis cneba iSviaTad gamoiyeneba. Cven dagvWirdeba 
mimarTebaTa sami kerZo saxe.

1. asaxva aris mimarTebis kerZo saxe: yoveli asaxva f : A  B aCens aseT 

mimarTebas R = {(x,f(x))} X  Y, am simravles f asaxvis grafiki ewodeba. 
sinamdvileSi asaxva aris mimarTeba (anu qvesimravle)  R X  Y  iseTi, 
rom sruldeba Semdegi 2 piroba: 

  (1)  x X  y Y  x R y;

1      0      1

0      1      0
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   (2) xRy, xRy’  y = y’.

2 .  mimarTebas ewodeba eqvivalentoba, Tu is refleqsuria, simetriuli da 
tranzituli, anu sruldeba Semdegi aqsiomebi

(1) xRx; 
(2) xRy  yRx; 
(3) xRy, yRz  xRz.

Tu  R mimarTeba am aqsiomebs akmayofilebs, maSin   xRy   simbolos nacvlad 
xmaroben aRniSvnas: x ~ y, rac ase ikiTxeba “x eqvivalenturia y-is”. maSin 
es aqsiomebi ufro nacnob saxes iReben: 

   ( 1 )  x ~ x; 
   (2) x ~ y  x ~ y; 
   (3) x ~ y, y ~ z  x ~ z.

magaliTebi
SemovitanoT mTel ricxvTa simravleSi aseTi mimarTeba: x ~ y  Tu  x – y
iyofa 5-ze. aCveneT, rom es eqvivalentobis mimarTebaa.

vTqvaT X simravleze mocemulia eqvivalentobis mimarTeba x ~ y, x 
elementis eqvivalentobis klasi [x] ewodeba simravles [x] = {y  X, x ~ y }.

Teorema. yoveli eqvivalentobis mimarTeba hyofs X simravles erTmaneTis 
araTanamkveT eqvivalentobis klasebad.

damtkiceba. unda vaCvenoT ori ram: (1) rom eqvivalentobis klasebis 
simravle faravs mTel X-s da (2) rom ori klasi an ar TanaikveTeba, an 
mTlianad emTxveva erTmaneTs. 
pirveli winadadeba cxadia – X-is yoveli elementi x Sedis Tundac, Tavis 
klasSi [x]:  x ~ x  refleqsurobis gamo.
axla davamtkicoT meore winadadeba. vTqvaT [x][y] , es niSnavs, rom z  
i.r. z [x][y],  anu z ~ x  da z ~ y. simetriulobiT es igivea rac x ~ z da z ~ y, 
tranzitulobiT ki es gvaZlevs x ~ y, amitom [x]= [y]. 
rogorc vxedavT damtkicebaSi gamoyenebulia eqvivalentobis samive 
aqsioma.

magaliTi
zemoT naxsenebi eqvivalentobis mimarTeba mTel ricxvTa Z simravleSi “x 
~ y  Tu  x – y iyofa 5-ze” hyofs Z-s Semdeg 5 eqvivaletobis klasad
[0] = {…, 0,5,10,15,…},  [1] = {…,1,6,11,…},  [2] = {…,2,7,12,…},  [3] = {…,3,8,13,…}, [4] 
= {4,9,14,…}.  am klasTa simravles qvia 5-ze gayofis naSTTa klasebi da ase 
aRiniSneba: Z5.   analogiurad imarteba n-ze gayofis naSTTa klasebi Zn.
  
amocanebi

adamianTa simravleze ganvixiloT aseTi mimarTeba “x ~ y Tu x aris y-is 
winapari”. aris Tu ara es eqvivalentobis mimarTeba?



adamianTa simravleze ganvixiloT aseTi mimarTeba “x ~ y Tu maT saerTi 
winapari hyavT”. aris Tu ara es eqvivalentobis mimarTeba?

ganvixiloT {0,1,2,3,4,5,6} simravleze aseTi mimarTeba “x ~ y  Tu  x – y iyofa 
3-ze”. aCveneT, rom es eqvivalentobis mimarTebaa, CamowereT 
ewvivalentobis klasebi, dawereT am mimarTebis matrici.

3. mimarTebas ewodeba nawilobrivi dalageba Tu is refleqsuria, 
antisimetriuli da tranzituli, anu Tu sruldeba Semdegi aqsiomebi:

(1) xRx;       
(2) xRy, yRx  x =y;      
(3) xRy, yRz  xRz.
Tu  R mimarTeba am aqsiomebs akmayofilebs, maSin   xRy   simbolos nacvlad 

xmaroben ufro nacnob aRniSvnas: x  y. maSin es aqsiomebi ufro nacnob 
saxes iReben: 

( 1 )  x  x;    
(2) x  y, y  x  x =y;      
(3) x  y, y  z  x  z.

mimarTebas ewodeba sruli dalageba, Tu is nawilobrivi dalagebaa da 
damatebiT sruldeba aseTi aqsiomac: nebismiero ori elementi sadaria, 
anu  

(4) x,y  an  x  y,  an  y  x.

yoveli nawilobrivi dalageba  aCens mkacr dalagebas < : vityviT, rom x 
< y  Tu x  y  da x ≠ y .  

magaliTebi

U   iyos raime simravle, xolo X iyos am simravlis yvela qvesimravleTa 

simravle, anu x  X Tu x  U. SemovitanoT X-ze aseTi dalageba: x  y Tu x 
 y. es nawilobrivi dalagebaa.

mimarTeba naturalur ricxvTa simravleze “ x  y Tu x yofs y-s” 
(aRiniSneba  x | y) aseve nawilobrivi dalagebaa.

X iyos  adamianebis simravle, xolo dalageba SemovitanoT ase: x y Tu x
aris y-is winapari. esec nawilobrivi dalagebaa.

namdvl ricxvTa simravleze SemovitanoT mimarTeba, romelic mocemulia 

sibrtyis R2 = R  R aseTi qvesimravliT: es iyos I da III sakoordinato 
kuTxeebis biseqtrisis qveS moTavsebuli naxevarsibrtye.
aCveneT, rom es dalageba sinamdvileSi sruli dalagebaa, romelic 
emTxveva RerZis  Cveulebriv dalagebas. 



nawilobrivi dalageba kubis wveroTa simravleSi (hemingis dalageba)
erTi wvero metia meoreze, Tu meores koordinatebi miRebulia pirvelSi 
zogierTi 0-is 1-ianiT SecvliT:

udidesi da umciresi, minimaluri da maqsimaluri

vTqvaT (X, ≤ ) nawilobrivad dalagebuli simravlea. 

elements s X ewodeba umciresi Tu is naklebia (an toli) nebismier sxva 

elemetze, anu   x - Tvis  s  ≤ x. 

analogiurad, elements g X ewodeba udidesi Tu is metia (an toli) 

nebismier sxva elemetze, anu   x - Tvis  x  ≤ g. 

elements M X ewodeba maqsimaluri, Tu ar arsebobs masze meti sxva 
elementi y > M.

elements  m X ewodeba minimaluri, Tu ar arsebobs masze naklebi sxva 
elementi y < m.

Teorema. nebismier nawilobrivad dalagebul simravleSi SeiZleba 
arsebobdes araumetes erTi umciresi (udidesi) elementisa.
damtkiceba. vTqvaT s da s’ ori umciresi elementia. s-is umciresobis gamo 
s  ≤ s’, xolo s’-is umciresobis gamo s’  ≤ s. antisimetriulobiT viRebT s = 
s’. analogiurad damtkicdeba udidesi elemetis erTaderTobac. 

Teorema. udidesi elementi maqsimaluricaa.
damtkiceba. vTqvaT g udidesia, e.i. g ≥ y nebismieri  y-Tvis, magram ar aris 
maqsimaluri, anu arsebobs y iseTi rom y > g. mkacri utolobis  
ganmartebis Tanaxmad es niSnavs, rom y ≥ g magram y ≠ g, es ki 
ewinaaRmdegeba pirobas g ≥ y.

                      z
                       
              (0,0,1)                                    (1,0,1)

(0,1,1)                                     (1,1,1)

              (0,0,0)                                     (1,0,0)  
                                                                           x                                   

(0,1,0)                                       (1,1,0)

y

(0,0,0) < (0,0,1) < (0,1,1) < (1,1,1)

(0,0,0) < (0,0,1) < (1,0,1) < (1,1,1)

(0,0,0) < (0,1,0) < (0,1,1) < (1,1,1)

(0,0,0) < (0,1,0) < (1,1,0) < (1,1,1)

(0,0,0) < (1,0,0) < (1,1,0) < (1,1,1)

(0,0,0) < (1,0,0) < (1,0,1) < (1,1,1)



Teorema. Tu dalageba srulis, maSin maqsimaluri (minimaluri) elementi 
udidesicaa (umciresicaa).
damtkiceba. vTqvaT M maqsimaluria, anu ar arsebobs y iseTi, rom y > M. 
vaCvenoT, rom M udidesia, anu M ≥ z yovleli  z-Tvis. davuSvaT 
winaaRmdegi, arsebobs y ≠ M da y ≥ M, es niSnavs y > M rac ewinaaRmdegeba  
M-is maqsimalurobas.

amrigad sruli dalagebis SemTxvevaSi ar arsebobs gansxvaveba 
maqsimalur da udides (minimalur da umcires) elementebs Soris.

magaliTi 1. ganvixiloT simravle X = {1,2,3,4,5,6} gayofadobis dalagebis 
mimarT a ≤ b Tu a | b. aq:  1 minimaluria da umciresi, 4,5,6 maqsimaluri 
elementebia, udidesi – ar arsebobs.

magaliTi 2. ganvixiloT simravle X = {1,2,3,,6} gayofadobis dalagebis 
mimarT a ≤ b Tu a | b. aq:  1 minimaluria da umciresi, 6 maqsimaluri da 
udidesi.

magaliTi 3. ganvixiloT kubis 8 wveros simravle hemingis dalagebiT. aq 
(0,0,0) minimaluria da uciresi, (1,1,1) ki maxsimaluri da udidesi.

magaliTi 2. S simravlis qvesimravleTa  simravleSi  2S  minimaluri da 
umciresia carieli simravle, maqsimaluri da udidesi ki  S.

dalagebul simravleTa namravli
vTqvaT (X, ≤ )  da (Y, ≤ )  nawilobriv dalagebuli simravleebia. 

ganvmartoT maT namravlze X  Y aseTi dalageba: (x1,y1) ≤ (x2,y2)  Tu x1 ≤  x2

da y1 ≤ y2. am dalagebas vuwodoT namravlis dalageba.

leqsikografiuli dalageba

imave namravlze X  Y imarteba sxvanairi dalagebac (msgavsi imisa, Tu 
rogoraa dalagebuli sityvebi leqsikonSi, amitom am dalagebas 
leqsikografiuli dalageba ewodeba): (x1,y1) ≤ (x2,y2)  Tu x1 < x2 , xolo Tu x1

= x2 , maSin y1 ≤ y2.

amocanebi

(nawilobriv) dalagebul simravleTa yvela zemoT moyvanil magaliTSi 
aRmoaCineT umciresi da udidesi elementebi, Tuki aseTebi arseboben.

adamianTa simravleze ganvixiloT aseTi mimarTeba “x R y Tu x aris y-is 
winapari”. aris Tu ara es dalageba? eqvivalentoba? asaxva?

adamianTa simravleze ganvixiloT aseTi mimarTeba “x R y Tu maT saerTi 
winapari hyavT”. aris Tu ara es dalageba? eqvivalentoba? asaxva?



ganvixiloT {1,2,3,4} simravleze aseTi mimarTeba “x R y  Tu  x ≤ y”. aCveneT, 
rom es dalagebaa, dawereT am mimarTebis matrici.

ganvixiloT {1,2,3,4} simravleze aseTi mimarTeba “x R y  Tu  x   yofs y-s”. 
aCveneT, rom es dalagebaa, dawereT am mimarTebis matrici.

ganvixiloT {1,2,3,4} simravleze aseTi mimarTeba “x R y Tu  x - y iyofa 3-
ze”. aCveneT, rom es eqvivalentobis mimarTebaa, CamowereT ewvivalentobis 
klasebi, dawereT am mimarTebis matrici.

daamtkiceT, rom nawilobriv dalagebuli vTqvaT (X, ≤ )  da (Y, ≤ ) 
simravleebis zemoT aRwerili X  Y namravlis dalageba nawilobrivi 
dalagebaa.

vTqvaT (X, ≤ )  da (Y, ≤ )  dalagebebi orive srulia. sworia Tu ara, rom X
 Y namravlis dalagebac srulia?

daamtkiceT, rom nawilobriv dalagebuli vTqvaT (X, ≤ )  da (Y, ≤ ) 
simravleebis X  Y namravlis zemoT aRwerili leqsikografiuli 
dalageba nawilobrivi dalagebaa.

vTqvaT (X, ≤ )  da (Y, ≤ )  orive srulia. sworia Tu ara, rom X  Y–is 
leqsikografiuli dalagebac srulia?

daasaxeleT N  N simravlis is elementebi, romelTaTvisac sruldeba 
(x,y) ≤ (5,4)   namravlis dalagebiT.

daasaxeleT N  N simravlis is elementebi, romelTaTvisac sruldeba 
(x,y) ≤ (5,4)  leqsikografiuli dalagebiT.

emTxveva Tu ara erTmaneTs namravlis da leqsikografiuli dalagebebi?


