
1

Tornike qadeiSvili

simpleqsuri kompleqsi

algebrul topologiaSi ufro meti warmatebiT xerxdeba “kargi” 
topologiuri sivrceebis Seswavla. es “kargi” sivrceebi ori tipisaa: e.w. 
mravalnairobebi da poliedrebi.

pirveli “kargi” tipi – mravalnairoba – aris topologiuri sivrce 

romelic lokalurad gamoiyureba rogorc evkliduri sivrce  nR .  ufro 
zustad, topologiuri sivrce M  aris n -ganzomilebiani mravalnairoba,  
Tu misi yoveli wertilisaTvis x M  arsebobs Ria midamo x U M 
romelic homeomorfulia nR -is an, rac igivea, misi raime bmuli Ria 
qvesimravlisa. 

1-mravanairobaTa magaliTebia:  RerZi 1,R intervali (0,1), wrewiri 1S . 

2-mravanairobaTa magaliTebia sibrtye 2 ,R Ria diski 2 1,D S sfero 
2 ,S tori 2 1 1T S S  .

meore tipi “kargi” sivrceebisa aris e.w. poliedrebi, sxva terminia 
simpleqsuri kompleqsebi. es aris topologiuri sivrce, romelic 
aSenebulia standartuli agurebisgan – simpleqsebisgan. 1-ganzomilebiani 
simpleqsia wertili, 2-ganzomilebiani – monakveTi, 2-ganzomilebiani –
samkuTxedi, 3-ganzomilebiani – teraedri, da a.S.

poliedris magaliTia es topologiuri sivrce

misi agebisas gamoyenebulia Semdegi agurebi: 

5 wertili  1 2 3 4 5{ , , , , }v v v v v ;

6 monakveTi 1 2 2 3 2 4 3 4 2 5 3 5{( ), ( ), ( ), ( ), ( ), ( )}v v v v v v v v v v v v ;

1 samkuTxedi 2 3 5{( )}v v v .

am samSeneblo masalas unda axldes proeqti, aRwera, rogor unda 
dakavSirdes es elementebi erTmaneTTan. Cvens SemTxvevaSi proeqti,  
samSeneblo instruqcia, aseTia:

ganalageT wertilebi (wveroebi, 0-simpleqsebi) 1 2 3 4 5, , , ,v v v v v . rogor – amas 

mniSvneloba ar aqvs, Cven xom topologiaSi varT da ara geometriaSi, 
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formas da zomebs mniSvneloba ar aqvs. warmoidgineT, rom monakveTebi, 
samkuTxedebi da sxva samSeneblo agurebi rezinisaa da maTi gaWimva-
SekumSva SeiZleba.

amis Semdeg pirveli monakveTi (wibo, 1-simpleqsi) 1 2v v  erTi boloTi

miamagreT 1v  wveros, meore ki 2v  wveros. ase gaagrZeleT danarCeni 1-

simpleqsebis Camagreba. Sedegad miviRebT aseT karkass

axla am karkasSi CavamagroT darCenili 2-ganzomilebiani aguri –

samkuTxedi (waxnagi, 2-simpleqsi) 2 3 5( )v v v  ai ase:  am samkuTxedis Sesabamisi 

gverdi mivamagroT ukve karkasSi Cadgmul 1-simpleqss 2 3v v , meore gverdi 

1-simpleqss 2 5v v , mesame gverdi 1-simpleqss 3 5v v , da poliedric aSenda!

droa am yvelafris formalizebisa.

ganmarteba. standartuli n–simpleqsi n ewodeba 1nR  -is qvesimravles 
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1 2 1 2 1 2{( , ) , 1, 0, 0}x x R x x x x      

2 3
1 2 3 1 2 3 1 2 3{( , , ) , 1, 0, 0, 0}x x x R x x x x x x        
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samSeneblo proeqtis formalizebaa Semdegi 

ganmarteba. abstraqtuli simpleqsuri kompleqsi ewodeba simravles V  da 
mis sasrul qvesimravleTa (simpleqsebis) ojaxs { }S V   ise, rom 

sruldeba ori piroba 

( ) { } , ( ) ,i v V v S ii S S          .

V  simravlis elementebs ( , )V S simpleqsuri kompleqsis wveroebs
uwodeben, gamoyofil sasrul qvesimravleebs – simpleqsebs. simpleqsis 

S   ganzomileba erTiT naklebia masSi elementebis raodenobaze 

dim ( ) 1card   .

amrigad wveroebi 0-simpleqsebia. Tu S   da ,  maSin  –s qvia  –s 
waxnagi.

am terminebSi simpleqsuri kompleqsis ganmartebaSi mocemuli aqsiomebi 
ase JRers: 
(i) yoveli wvero simpleqsia,  
(ii) yoveli simpleqsis waxnagi aseve simpleqsia.

simpleqsuri kompleqsis yvela  n-simpleqsis simravles 

{ , dim }nV S n   
qvia n-skeletoni (ConCxi). cxadia 0V V .

simpleqsuri kompleqsebis asaxva : ( , ) ( ', ')f V S V S  ewodeba wveroebis 

asaxvas 0 0: 'f V V  romelic inaxavs simplicialur struqturas, anu 

simpleqsi gadahyavs simpleqsSi, anu 
( ) 'S f S    .

yovel simpleqsur kompleqss ( , )V S  Seesabameba misi realizacia, 

poliedri | |V - topologiuri sivrce, romelic miiReba standartuli n
simpleqsebis SewebebiT ( , )V S -is simplicialuri struqturis mixedviT, ai 
daaxloebiT ise, rogorc zemoT moyvanil magaliTSi iyo. simplicialuri 
asaxva iwvevs realizaciebis uwyvet asaxvas da realizacia xdeba 
funqtori simplicialuri kompleqsebis kategoriidan topologiuri 
sivrceebis kategoriaSi.

magaliTebi

1. qarTuli aso n homeomorfulia aseTi poliedrisa 
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misi simpleqsuri kompleqsia 

0 1 2 3 4

1 1 2 2 3 1 2 3 4

{ , , , }

{( , ), ( , ), ( , ), ( , )}

V v v v v

V v v v v v v v v
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2. igive qarTuli aso n homotopiurad eqvivalenturia aseTi poliedrisa 

  

misi simpleqsuri kompleqsia 

0 1 2 3

1 1 2 2 3 1 2

{ , , }

{( , ), ( , ), ( , )}

W w w w

W w w w w w w
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3. aso  n-s zemoT aRwerili ori simpleqsuri modelebis wveroebis asaxva 

1 3 2 2 3 3: , ( ) , ( ) , ( )f W V f w v f w v f w v   
simplicialuri asaxvaa, xolo 

1 3 2 2 3 4: , ( ) , ( ) , ( )g W V g w v g w v g w v   
- ara (ratom?).

savarjiSoebi

1. daxazeT poliedri, romelic warmoadgens Semdegi simleqsuri 
kompleqsis realizacias

0 1 2 3 4 5 6 7

1 1 3 2 3 3 4 3 5 4 5 4 6 4 7

2 3 4 5 4 5 6 4 5 7 4 5 6 5 6 7 4 6 7

3 4 5 6 7

{ , , , , , , }

{( , ), ( , ), ( , ), ( , ), ( , ), ( , ), ( , )}

{( , , ), ( , , ), ( , , ), ( , , ), ( , , ), ( , , )}

{( , , , )}

V v v v v v v v

V v v v v v v v v v v v v v v

V v v v v v v v v v v v v v v v v v v

V v v v v







2. aRwereT simpleqsuri kompleqsi, romlis realizacia homeomorfulia 

wrewiris 1S .
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3. aRwereT simpleqsuri kompleqsi, romlis realizacia homeomorfulia 

wris (diskis) 2D .

4. aRwereT simpleqsuri kompleqsi, romlis realizacia homeomorfulia

sferosi 2S .

5. aRwereT simpleqsuri kompleqsi, romlis realizacia homeomorfulia

birTvis 3D .

6. aRwereT simpleqsuri kompleqsebi, romelTa realizaciebi
homeomorfulia am laTinuri asoebisa

A BC D E F G H I J K L M N PQ R S T V W X Y Z .
romeli asoebia erTmaneTis homeomorfuli? ramdeni homeomorfizmis 
klasia am alfabetSi? gaakeTeT igive qarTuli asoebisTvisac.

7. aRwereT simpleqsuri kompleqsebi, romelTa realizaciebi 
homotopiurad eqvivalenturia am laTinuri asoebisa 

A B C D E F G H I J K L M N P R S T V W X Y Z .
romeli asoebia erTmaneTis homotopirad eqvivalenturi?  ramdeni 
homotopiis tipia am alfabetSi? gaakeTeT igive qarTuli asoebisTvisac.

8. CamoTvaleT is laTinuri asoebi, romelTac aqvT 0-is, 1-is da 8-is 
homotopiuri tipi.

9. CamoTvaleT is qarTuli asoebi, romelTac aqvT 0-is, 1-is da 8-is 
homotopiuri tipi.                         

10. gaixseneT aso  n-s zemoT aRwerili ori simpleqsuri modeli V  da W .

aCveneT, rom maTi wveroebis nebismieri asaxva V W  avtomaturad 
simplicialuria.


