
matricebi  

moqmedebebi matricebze 

matrica ewodeba marTkuTxovan cxrils, romelSic ricxvebi ganlagebulia 

striqonebad da svetebad. 

magaliTad, matrica, romelsac ori striqoni da sami sveti aqvs:  
2 3 1
1 5 1

   

_pirvel striqons adgens ricxvebi: 2,3,1. meores: 1,5,1. 

ricxvebs, romlisganac matrica Sedgaba, vuwodoT matricis elementebi. 

matricebs aRvniSnavT asoebiT: 𝐴,𝐵,𝐶,⋯  

matricis elementebi SeiZleba aRvniSnoT erTi asoTi, romelsac ori 

indeqsi aqvs, magaliTad:  𝑎23  , pirveli indeqsi gviCvenebs striqonis nomers, 

meore _svetis nomers.  magaliTi: 

𝐴 =  
𝑎11 𝑎12 𝑎13

𝑎21 𝑎22 𝑎23
   

es aris matrica, romelsac aqvs ori striqoni da sami sveti. 

matrica, romelsac 𝑚 striqoni aqvs da 𝑛 sveti ase Caiwereba: 

𝐴 =  

𝑎11 𝑎12 ⋯ 𝑎1𝑛

𝑎21

⋯
𝑎𝑚1

𝑎22

⋯
𝑎𝑚2

⋯ 𝑎2𝑛

⋯ ⋯
⋯ 𝑎𝑚𝑛

   

SeiZleba es matrica mokled asec CavweroT:  

𝐴 =  𝑎𝑖𝑘 𝑚𝑛  ,  𝐵 =  𝑏𝑖𝑘 𝑚𝑛   

maSin 𝑨 + 𝑩 = 𝑪 iseTi matricaa, romelic ase ganisazRvreba:  

𝐶 =  𝑐𝑖𝑘  𝑚𝑛   da  𝑐𝑖𝑘 = 𝑎𝑖𝑘 + 𝑏𝑖𝑘  . 

magaliTad: 

 
1 2
3 1
2 5

 +  
2 3
3 2
5 3

 =  
3 5
6 3
7 8

    



𝐴 =  𝑎𝑖𝑘 𝑚𝑛  matricis namravli 𝝀 ricxvze aris matrica, romlis 

elementebia 𝜆𝑎𝑖𝑘  , e.i. yvela elementi mravldeba 𝜆 ricxvze. 

nulovani matrica ewodeba matrics, romlis yvela elementi nulia. 

aRvniSnavT ase: 𝜃 .  e.i.: 

𝜃 =  

0 0 ⋯ 0
0 0 ⋯ 0
⋯
0

⋯
0

⋯
⋯

⋯
0

   

matricebze moqmedebebis Tvisebebi: 

1. 𝐴 + 𝐵 = 𝐵 + 𝐴 

2. 𝐴 +  𝐵 + 𝐶 =  𝐴 + 𝐵 + 𝐶 

3. 𝐴 + 𝜃 = 𝐴 

4. Tu 𝐴 + 𝐵 = 𝜃, maSin 𝐵 _s ewodeba 𝐴 _s mopirdapire da ase aRiniSneba: 
𝐵 = −𝐴  

5. 1 ∙ 𝐴 = 𝐴 

6. 𝜆 𝐴 + 𝐵 = 𝜆𝐴+ 𝜆𝐵 

7.  𝜆 + 𝑟 𝐴 = 𝜆𝐴+ 𝑟𝐴 

8. 𝜆 𝑟𝐴 = 𝑟 𝜆𝐴 =  𝜆𝑟 𝐴 

Tu matricis striqonebis ricxvi udris svetebis ricxvs, maSin aseT 

matricas ewodeba kvadratuli matrica. 

matricebis gamravleba 

nebismieri ori matricis gamravleba ar aris gansazRvruli. 

vamravlebT 𝐴𝑚𝑛  matricas 𝐵𝑛𝑙 matricaze da Sedegad viRebT 𝐶𝑚𝑙  matrics, 

romlis elementebi ase ganisazRvreba: 

𝑐𝑖𝑘 = 𝑎𝑖1𝑏1𝑘 + 𝑎𝑖2𝑏2𝑘 + ⋯+ 𝑎𝑖𝑛𝑏𝑛𝑘   

sadac: 𝑖 = 1,2,⋯ ,𝑚  da 𝑘 = 1,2,⋯ , 𝑙 . 

maSasadame, Tu 𝐶 = 𝐴 ∙ 𝐵 , maSin 𝐶 matricis 𝐶𝑖𝑘 elementi miiReba 𝐴 matricis 

𝑖_uri striqonis `gadamravlebiT~ 𝐵 matricis 𝑘_ur svetze, anu 𝐶𝑖𝑘 elementi 

aris 𝐴 matricis 𝑖_uri striqonis elementebis 𝐵 matricis 𝑘_uri svetis 

Sesabamis elementebze namravlTa jami.  



magaliTi: 

vTqvaT, 𝐴 =  
1 2
3
1

5
2
 

32

 es matrici SeiZleba gavamravloT 2 ∙ 2 matricaze, 

𝐵 =  
1 2
5 2

 . maSin: 

𝐴3∙2 ∙ 𝐵2∙2 = 𝐶3∙2  

𝑐11 = 1 ∙ 1 + 2 ∙ 5     𝑐12 = 1 ∙ 3 + 2 ∙ 2  

𝑐21 = 3 ∙ 1 + 5 ∙ 5     𝑐22 = 3 ∙ 3 + 5 ∙ 2 

𝑐31 = 1 ∙ 1 + 2 ∙ 5     𝑐32 = 1 ∙ 3 + 2 ∙ 2 

e.i. 𝐶 =  
11 7
28
11

19
9
 

2∙3

  

cxadia, Tu 𝐴 mravldeba 𝐵_ze, SeiZleba 𝐵 ver gavamravloT 𝐴_ze. 

Tu 𝐴 da 𝐵 erTi da igive rigis matricebia da SegviZlia vipovoT 𝐴 ∙ 𝐵 da 

𝐵 ∙ 𝐴 namravlebi, magram am SemTxvevaSic, sazogadod,  𝐴 ∙ 𝐵 ≠ 𝐵 ∙ 𝐴  

 



gausis meTodi 

vixilavT 𝑛 ucnobian wrfiv gantolebaTa sistemas, romelic Seicavs 𝑚 

gantolebas. 

𝑎11𝑥1 + 𝑎12𝑥2 + ⋯ + 𝑎1𝑛𝑥𝑛 = 𝑏1  

𝑎21𝑥1 + 𝑎22𝑥2 + ⋯ + 𝑎2𝑛𝑥2 = 𝑏2     

⋯   ⋯    ⋯   ⋯   ⋯    ⋯    ⋯    ⋯    ⋯  

𝑎𝑚1𝑎𝑚2 + 𝑎𝑚2𝑥2 + ⋯𝑎𝑚𝑛 𝑥𝑛 = 𝑏𝑚  

sistemis amonaxsni ewodeba  𝑐1, 𝑐2, ⋯  , 𝑐𝑛   𝑛_euls, romelTa CasmiT 

sistemaSi, miiReba swori tolobebi. Tu sistemisTvis arsebobs amonaxsni, 

sistemas qvia Tavsebadi, Tu ara aqvs amonaxsni araTavsebadi qvia. Tu erTze meti 

amonaxsni aqvs, mas qvia ganzRvreli. 

or sistemas qvia tolfasi, Tu maTi amonaxsnTa simravleebi erTidaigivea. 

gausis meTodiT sistemis amoxsnisas Semdeg operaciebs vawarmoebT: 

romelime gantolebas vamravlebT raime ricxvze da vumatebT sxva gantolebebs.  

Tu 0𝑥1 + 0𝑥2 + ⋯ + 0𝑥𝑛 = 0 _maSin aseT gantolebebs amovagdebT. 

Tu romelime gantoleba miiRebs saxes: 0𝑥1 + 0𝑥2 + ⋯ + 0𝑥𝑛 ≠ 0 maSin vwyvetT 

amoxsnas radgan sistemas am SemTxvevaSi amonasxni araaqvs. 

vTqvaT, 𝑎11 ≠ 0 , (romelime koeficienti ≠ 0) -erTerTi procesi aris 

koeficientebis nomrebis Secvla, SegviZlia agreTve gantolebebis gadanacvleba, 

amitom amas yovelTvis mivaRwevT, amitom vigulisxmoT rom 𝑎11 ≠ 0. maSin 

SegviZlia pirveli gantolebis garda yvelgan gamovricxoT  𝑥1 cvladi. 

amisTvis pirveli gantoleba davtovoT ucvleli, xolo yovel Semdgom 

gantolebas davumatoT 
𝑎𝑖1

𝑎11
 _ze gamravlebuli pirveli gantoleba. 

𝑎11𝑥1 + 𝑎12𝑥2 + ⋯ + 𝑎1𝑛𝑥𝑛 = 𝑏1  

𝑎21𝑥1 + 𝑎22𝑥2 + ⋯ + 𝑎2𝑛𝑥2 = 𝑏2      
𝑎21

𝑎11
  

⋯   ⋯    ⋯   ⋯   ⋯    ⋯    ⋯    ⋯    ⋯       ⋯        => 

𝑎𝑚1𝑎𝑚2 + 𝑎𝑚2𝑥2 + ⋯𝑎𝑚𝑛 𝑥𝑛 = 𝑏𝑚    
𝑎𝑚 1

𝑎11
  



𝑎11𝑥1 + 𝑎12𝑥2 + ⋯ + 𝑎1𝑛𝑥𝑛 = 𝑏1  

𝑎22
′ 𝑥2 + ⋯ + 𝑎2𝑛

′ 𝑥𝑛 = 𝑏2
′               => 

𝑎𝑚2
′ 𝑥2 + ⋯ + 𝑎𝑚𝑛

′ 𝑥𝑛 = 𝑏𝑚
′   

𝑐11𝑥1 + 𝑐22𝑥2 + ⋯ + 𝑐1𝑛𝑐𝑛 = 𝑙1  

𝑐22𝑥2 + ⋯ + 𝑐2𝑛𝑥𝑛 = 𝑙2  

𝑐𝑘𝑘𝑥𝑘 + ⋯ + 𝑐𝑘𝑛𝑥𝑛 = 𝑙𝑘  

Tu bolo gantoleba orucnobiania maSin sistemas aqvs usasrulod bevri 

amonaxsni. Tu erTucnobiania maSin sistemas erTaderTi amonaxsni aqvs. 
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leqcia 12 

 

 

gadanacvlebis luwoba da kentoba 

 

gavixsenoT, rom n-elementiani gadanacvleba ewodeba n-elementiani 

simravlis yovel dalagebas. n-elementian gadanacvlebaTa ricxvi aris n! 

gadanacvlebebi SeiZleba SevadginoT pirvel n naturaluri ricxvisgan. 

magaliTad, pirveli sami naturaluri ricxvisgan SeiZleba SevadginoT 6 

gadanacvleba (6=3!); 123, 132, 213, 231 da 321. 

vTqvaT, mocemulia raime gadanacvleba pirveli n naturaluri ricxvisgan. 

vityviT, rom am gadanacvalebaSi raime ori ricxvi qmnis inversias, Tu is 

ricxvi, romelic metia win uswrebs masze naklebs. magaliTad, 132 

gadanacvlebaSi 3 da 2 qmnis inversias. 

am gadanacvlebaSi inversiaTa ricxvi mxolod erTia _ mxolod 3 da 2 

qmnis inversias, inversiaTa ricxvs aseT CavwerT: [1, 3, 2], e. i. [1, 3, 2]=1. 

ganvixiloT 7-elementiani gadanacvleba: 2, 5, 4, 7, 3, 6. aq inversiaTa 

ricxvi aris 7, [2, 5, 1, 4, 7, 3, 6]=7. marTlac, ricxvi 1 qmnis 2 inversias, 

ricxvi 2 _ arcerTs, ricxvi 3 _ 3-s, ricxvi 4 _ 1-s, ricxvi 5 _ arcerTs, 

ricxvi 6 _ erTs, ricxvi 7 _ arcerTs, sul _ 2+3+1+1=7. 

gadanacvlebas ewodeba luwi, Tu masSi inversiaTa ricxvi luwia, 

gadanacvlebas ewodeba kenti Tu masSi inversiaTa ricxvi kentia. Tu 

gadanacvlebaSi or ricxvs adgilebs SevucvliT, maSin, cxadia, 

gadanacvlebis luwoba, an kentoba icvleba _ luwi gaxdeba kenti da kenti 

_ luwi. asec vityviT: transpoziciis Semdeg (ori ricxvis adgilebis 

Secvlis Semdeg) luwi gadanacvleba gaxdeba kenti da kenti gaxdeba _ 

luwi. 

n! gadanacvlebidan naxevari luwia, meore naxevari _ kenti. 
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n-uri rigis determinanti 

 

ganvixiloT n-uri rigis kvadratuli matrica:  

 























nnnn

n

n

aaa

aaa

aaa

A

...

...

...

...

21

22221

11211

 

 

n-uri rigis matricis n-uri rigis determinanti ewodeba am matricis 

elementebis namravlTa jams; TiToeul namravlSi Sedis n Tanamamravli, 

romlebic TiTo-TiTod aris aRebuli TiToeuli striqonidan da TiToeuli 

svetidan. Sesakrebebis raodenoba aris n! TiToeul Sesakrebs aqvs + an – 

niSani, romelic Semdegnairad ganisazRvreba: Tu TiToeul namravlSi 

Tanamamravlebi Sesabamisi svetebis nomrebis zrdis mixedviTaa dalagebuli, 

maSin im namravls, romelSic striqonebis nomrebi qmnis luw gadanacvlebas 

`+~ niSani aqvs, winaaRmdeg SemTxvevaSi _ minus niSani (roca striqonebis 

nomrebi qmnis kent gadanacvlebas). n-uri rigis determinants ase aRvniSnavT: 

 

nnnn

n

n

aaa

aaa

aaa

...

...

...

...

21

22221

11211

 

 

es aris ricxvi, romelic, zemoTTqmulis Tanaxmad, ase gamoiTvleba: 

 

 
)...,,(

]...,,[

21

22221

11211

21

332211

21 ...)1(

...

...

...

...

n

nn

n

iii

iiii

iii

nnnn

n

n

aaaa

aaa

aaa

aaa

 

 

jami vrceldeba yvela gadanacvlebaze, maSasadame, Sesakrebebis 

raodenoba aris n! 

 

Teorema 1.  n-uri rigis determinantSi wevri 
nnklklkl aaa ...

2211
Sedis  

],...,,[],...,[ 2121)1( nn kkklll 
  niSniT. 

 

damtkiceba. SevniSnoT, rom, Tu 
nnklklkl aaa ...

2211
namravlSi or Tanamamravls 

adgilebs SevucvliT, maSin l1, l2, ..., ln da k1, k2, ..., kn gadanacvlebebSi TiTo 
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transpozacia moxdeba, amitom [l1, l2, ..., ln]+[k1, k2, ..., kn] ar Seicvlis luw-

kentovnebas. 

vTqvaT, mocemul gadanacvlebaSi wevrebs ise SevucvaleT adgilebi, rom 

meore indeqsebi adgens mTavar gadanacvlebas: 1, 2, ... n. Tu pirveli indeqsebi 

adgens m1, m2, ..., mn gadanacvlebas, maSin Sesabamisi wevris niSani unda iyos: 
],...,,[ 21)1( nmmm

 . es niSani ki daemTxveva ],...,,[],...,[ 2121)1( nn kkklll 
  niSans. 

n-uri rigis determinantis Tvisebebi. 

determinantSi ori striqonis (an svetis) adgilebis Secvlas vuwodoT am 

striqonebis (svetebis) transpozicia. 

 

vTqvaT, striqonebi gadavnomreT zemodan qvemoT, svetebi _ marcxnidan _ 

marjvniv. yoveli striqonis Secvlas igive nomris svetiT transponireba 

vuwodoT. 

 

I Tviseba. transponirebis dros determinanti ar icvleba. 

 

damtkiceba. vTqvaT, mocemulia determinanti: 

 

nnnn

n

n

aaa

aaa

aaa

D

...

...

...

...

21

22221

11211

  

 

misi transponirebiT miiReba determinanti: 

 

nnnn

n

n

aaa

aaa

aaa

D

...

...

...

...

'

21

22212

12111

  

 

cxadia, pirveli determinantis yoveli Sesakrebis moduli daemTxveva D'-

is romeliRac Sesakrebis moduls, radgan yoveli wevri Sedgeba n  

Tanamamravlisgan, ise, rom TiToeuli striqonidan da TiToeuli svetidan 

TiTo elementi aiReba. analogiurad, D'-is yoveli wevris moduli 

daemTxveva D-s romeliRac wevris moduls. e. i. 
nnkikiki aaa ...

2211
 _ wevri aris 

pirvel determinantSic da meoreSic, magram misi niSani oriveSi erTi da 

igivea da tolia ],...,,[]...,,,[ 2121)1( nn kkkiii 
  pirvel determinantSi niii ....,, 21  striqonebis 

nomrebia, meoreSi _ svetebis. 
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II Tviseba.  determinantis romelime ori striqonis, an svetis  

transpoziciiT determinanti niSans icvlis. 

 

damtkiceba. vTqvaT, mocemulia determinanti: 

 























nnnq

nq

nq

npnn

p

p

aa

aa

aa

aaa

aaa

aaa

D

......

......

......

...

...

...

...

22

11

21

22221

11211

1  

 

p da q nomris mqone svetebis transpoziciis Semdeg miiReba determinanti: 

 























nnnp

np

np

nqnn

q

q

aa

aa

aa

aaa

aaa

aaa

D

......

......

......

...

...

...

...

22

11

21

22221

11211

2  

 

ganvixiloT D1-is raime Sesakrebi niSnis gaTvaliswinebis gareSe: 

niqipiii nqp
aaaaa .........21 21

 

es wevri Sedis D1-Si 
]...,,,[ 21)1( niii

  niSniT. 

es Sesakrebi D2-Sic aris raRac niSniT. vipovoT es niSani. magram D2-Si 

svetebis nomrebi unda davalagoT zrdis mixedviT. amitom ase gadavwerT: 

nipiqiii npq
aaaaa .........21 21

 

aq ukve svetebi zrdis mixedviTaa dalagebuli, radgan aiq moTavsebulia 

svetSi, romlis nomeria p. amitom es namravli D2-Si Sedis 
]...,...,,...,,,[ 21)1( npq iiiii

  

niSniT. 

amrigad, D1-is yoveli wevri aris D2-is wevri da aqvs mopirdapire niSani, 

radgan [i1, i2, ...,  ip,  ... ,  iq,  ... ,  in] gadanacvleba luwia, Tu [i1, i2, ...,  iq,  ... ,  

ip,  ... ,  in] _ kentia da kentia, roca es meore gadanacvleba luwia. 

igive Tviseba WeSmaritia striqonebisTvis, radgan transponirebiT, 

svetebi gardaiqmneba striqonebad. 

 

Sedegi. Tu determinantSi ori striqoni, an ori sveti tolia, maSin es 

determinanti nulia. 

damtkiceba. vTqvaT, ori striqoni tolia. SevucvaloT maT adgilebi. 

erTis mxriv determinanti ar icvleba, meores mxriv _ icvlis niSans, 

amitom determinanti nulia. 

 



 5 

III Tviseba.  Tu determinantis romelime striqonis, an svetis yvela  

elements raime ricxvze gavamravlebT, maSin determinanti 

gamravldeba am ricxvze. 

 

damtkiceba. msjeloba CavataroT pirveli svetis SemTxvevaSi. 

 

nnnn

n

n

aaa

aaa

aaa

D

...

...

...

...

21

22221

11211

  

nnnn

n

n

aaka

aaka

aaka

D

...

...

...

...

21

22221

11211

1   

 

cxadia, kDaaakakaaakaD
n

n

n

n

n

n

iii

niiii

iii

iii

niiii

iii
 

)...,,(

321

]...,,[

)...,,(

321

]...,,[

1

21

321

21

21

321

21 ...)1(...)()1( . 

 

Sedegi. Tu determinantSi ori striqoni, an ori sveti proporciulia, 

maSin determinanti nulia. 

 

III Tvisebis Sedegi. Tu determinantSi ori striqoni, an ori sveti 

proporciulia, maSin determinanti nulis tolia. 

 

 

IV Tviseba.  vTqvaT, determinantis romelime svetis elementebi ori  

Sesakrebis jamia, aik=bik+cik, anu 

 

nn

n

n

nknknn

kk

kk

a

a

a

cbaa

cbaa

cbaa

D
...

...

...

...

...

...

............

...

...

2

1

21

222212

112111







  

 

maSin D=D1+D2, sadac 

 

nn

n

n

nknn

k

k

a

a

a

baa

baa

baa

D
...

...

...

...

...

...

............

...

...

2

1

21

22212

12111

1     

nn

n

n

nknn

k

k

a

a

a

caa

caa

caa

D
...

...

...

...

...

...

............

...

...

2

1

21

22212

12111

2   

 

damtkiceba: 

21

)...,,(

21

]...,,[

)...,,(

21

]...,,[

21

21

21

21

21

21 ......)1(......)1( DDacaaabaaD
n

nk

n

n

nk

n

iii

nikiii

iii

iii

nikiii

iii
  . 
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Sedegi. determinanti ar Seicvleba Tu romelime striqonis an svetis 

elementebs davumatebT sxva striqonis an svetis elementebisa da raime 

ricxvis ricxvis namravls. 

 

gansazRvreba. n-uri rigis determinantis aik elementis minori Mik ewodeba 

n-1 rigis determinants, romelic miiReba i-uri striqonisa da k-uri svetis 

amoSliT. 

n-uri rigis determinantis aik elementis algebruli damateba Aik ki 

uwodeba ricxvs: ik

ki M )1( . 

 

Teorema. Tu n-uri rigis D determinantSi romelime k-uri svetis yvela  

elementi nulis tolia garda aik elementisa, maSin 

ikik AaD  . 

 

damtkiceba. jer, vTqvaT, i=k=1, e. i. gvaqvs determinanti: 

 

nnn

n

n

aa

aa

aaa

D

...0

...

...0

...

2

222

11211

 , cxadia, 11111111

)...,,(

21

]...,,[

21

21

21 ...)1( AaMaaaaD
n

n

n

iii

niii

iii
  . 

 

ganvixiloT zogadi SemTxveva: 

 

nnnn

inikii

n

n

aaa

aaaa

aaa

aaa

D

...0...

..................

......

..................

...0...

...0...

21

21

22221

11211

  

 

(i–1) transpoziciiT i-uri strioni SeiZleba pirvel striqonad vaqcioT, 

(k–1) transpoziciiT ki k-uri sveti gadaiqceva pirvel svetad da aik 

daikavebs a11-is adgils.  

amitom     ikikikik AaMa   

 

 

determinantis V Tviseba. n-uri rigis determinanti tolia romelime 

striqonis an svetis elementebis maTsave algebrul damatebebze namravlTa 

jamis: 

D=aikAik+a2kA2k+ ... + ankAnk. 
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damtkiceba.  

nnnn

n

n

aaa

aaa

aaa

D

...

............

...

...

21

22221

11211

  

 

igi SeiZleba ase gadavweroT: 

 

nn

n

n

nknn

k

k

a

a

a

aaa

aaa

aaa

D
...

...

...

...

...

...00...

............

0...0...

0...0...

2

1

21

22221

12111







 = 

 

= 

nn

n

n

nknnnn

n

n

nn

k

nn

n

n

nn

k

a

a

a

aaa

aa

aa

a

a

a

aa

aaa

aa

a

a

a

aa

aa

aaa

...

...

...

...

...

...

............

0...

0...

...
...

...

...

...

...

0...

............

...

0...

...

...

...

...

...

0...

............

0...

...

2

1

21

2221

1211

2

1

21

22221

1211

2

1

21

2221

11211

 

= akAk+a2kA2k+ ... + ankAnk. 

 

VI Tviseba: n-uri rigis determinantis romelime striqonis an svetis  

elementebis sxva striqonis an svetis elementebis 

algebrul damatebebze namravlTa jami nulis tolia. 

vTqvaT, 

 

nnns

ns

ns

nknn

k

k

aa

aa

aa

aaa

aaa

aaa

D

...

...

...

...

...

...

...

...

...

............

...

...

22

11

21

22221

11211

  

 

ganvixiloT determinanti: 

 

nnnk

nk

nk

nknn

k

k

aa

aa

aa

aaa

aaa

aaa

D

...

...

...

...

...

...

...

...

...

............

...

...

22

11

21

22221

11211

1   

cxadia, D1=0, meores mxriv, s-uri svetis mixedviT wina Tvisebis gamoyeneba 

gvaZlevs: 

D1=a1k A1s+a2k A2s +...+ ank Ans  

e. i. 

a1k A1s+a2k A2s +...+ ank Ans=0. 
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Sebrunebuli matrica. misi arsebobis piroba. 

kvadratuli A matricis Sebrunebuli ewodeba matricas, romlis namrav-

li mocemul A matricaze erTeulovani matricaa, e. i. aris matrica:  

 

E





















1000

............

0...10

0...01

 

A-s Sebrunebuls ase aRvniSnavT: A
-1 

e. i.    A
.
A

–1
=E. 

 

 

Teorema.  Tu kvadratuli A matricis determinanti nuli ar aris, 

maSin  

arsebobs erTaderTi matrica, romelic A-s Sebrunebulia da igi  

ase moicema: 



























D

A

D

A

D

A

D

A

D

A

D

A
D

A

D

A

D

A

A

nnnn

n

n

...

............

...

...

21

22212

12111

1 , sadac 

A11, A12, A21, ... , Ann aris A matricis elementebis algebruli damatebebia, D 

aris A matricis determinanti. 

 

damtkiceba. advilad SevamowmebT, rom A
.
A
–1

=A
–1

A=E. 

magaliTad, namravlis c11 elementi ase gamoiTvleba 

;1... 1
1

12
12

11
11 

D

D

D

A
a

D

A
a

D

A
a n

n  

c12 ase gamoiTvleba: 

 

0
0

... 2
1

22
12

21
11 

DD

A
a

D

A
a

D

A
a n

n . 

erTaderToba. 

 

vTqvaT,   B
.
A=E 

maSin  (B
.
A)A

–1
=E

.
A
–1

 

B(A
.
A
–1

)=A
–1

, 

B=A
–1

. 

Tu detA=0, maSin A matrics Sebru-

nebuli ara aqvs. 

marTlac, Tu arsebobs A
-1, maSin 

A
.
A
–1

=E 

det (A
.
A
–1

)=1 

detA0 detA
–1

=0 

radgan   det(A
.
A
–1

)=detA
.
detA

–1
. 
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matricas 























nnnn

n

n

AAA

AAA

AAA

A

...

............

...

...

21

22212

12111

*  vuwodoT A-s mikavSirebuli. maSasadame, 

 

*1 1
A

D
A  ,sadac D aris A-s determinanti. 
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leqcia 13 

 

wrfiv algebrul gantolebaTa sistemis amoxsna 

 

ganvixiloT n-ucnobian n wrfiv gantolebaTa sistema 

 

\a11x1+a12x2+...+a1nxn=b1 

a21x1+a22x2+...+a2nxn=b1 

- - - - - - -   (1) 

an1x1+an2x2+...+annxn=bn    

 

am sistemis amonaxsni ewodeba ricxvTa dalagebul n-euls (1, 2, ... n), 

romlis CasmiT (x1, x2, ..., xn) ucnobTa sistemis nacvlad, anu x1=1, x2=2, ... xn=n 

CasmiT, 

miiReba WeSmariti tolobebi: 

a111+a122+...+a1nn=b1 

a211+a222+...+a2nn=b1 

 - - - - - - 

an11+an22+...+annn=bn 

(1) sistemis determinanti ewodeba n-uri rigis  determinants: 



nnnn

n

n

aaa

aaa

aaa

...

............

...

...

21

22221

11211

  

 

damxmare determinantebi ki ewodeba determinantebs: 

 

nnnn

n

n

aab

aab

aab

...

............

...

...

2

2222

1121

1  ,     

nnnn

n

n

aba

aba

aba

...

............

...

...

1

2221

1111

2  , ... ,  

nnn

n

baa

baa

baa

...

............

...

...

21

22221

11211

 . 

 

e. i. yoveli damxmare determinanti i(i=1, 2, ... n) miiReba -sgan Tavisufali 

wevrebis _ b1, b2, ... bn ricxvebis _ CasmiT i-uri svetSi ucnobebis Sesabamisi 

koeficientebis nacvlad. 
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krameris Teorema. Tu n-ucnobian n wrfiv algebrul gantolebaTa 

sistemis determinanti 0, maSin sistemas erTaderTi amonaxsni aqvs,  

romelic aris 


















 n,...,, 21 , anu 













 n

nxxx ,...,, 2
2

1
1 . 

 

damtkiceba. vTqvaT, (1) sistemis aqvs amonaxsni: (x1, x2, ..., xn) amonaxsnia, 

maSin gvaqvs: 

a11x1+a12x2+ ... +a1nxn=b1 

a21x1+a22x2+ ... +a2nxn=b1 

- - - - - - 

an1x1+an2x2+ ... +annxn=bn 

 

pirveli toloba gavamravloT A11-ze (a11-is algebrul damatebaze), meore 

toloba gavamravloT A21-ze da a. S. bolo toloba gavamravloT An1-ze. 

miRebuli tolobebi SevkriboT. miviRebT: 

x1(a11A11+a21A21+...+an1An1)+x2(a12A11+a22A21+ ... +an2An1)+...  

+xn(a1nA11+a2nA21+ ... +annA1)=b1A11+b2A21+ ... +bnAn1 

aqedan gvaqvs: 

x1 1 , 

radgan   0 ,   



 1

1x . 

analogiurad miviRebT: 









 n

nxx ,...,2
2      (2) 

maSasadame, Tu sistemis amonaxsnia (x1, x2, ... xn) maSin igi moicema (2) 

formulebiT. amonaxsnis erTaderToba damtkicebulia. amonaxsnis 

arsebobaSi rom davrwmundeT, sakmarisia (










 n,...,, 21 ) CavsvaT yvela ganto-

lebaSi ucnobebis nacvlad da davrwmundebiT, rom (2) sistemis amonaxsnia. 

Teorema damtkicebulia. 

gantolebaTa (1) sistema SeiZleba matriculad ase CavweroT: 

A
.
X=B,      (3) 

sadac matricebi A, X da B ase moicema: 























nnnn

n

n

aaa

aaa

aaa

A

...

............

...

...

21

22221

11211

,   























nx

x

x

X
...

2

1

,  























nb

b

b

B
...

2

1

 

vTqvaT, A matricis determinanti nuli ar aris da igi aRvniSnoT  asoTi 

_ detA= (anu A matrica aragadagvarebulia). maSin arsebobs misi 

Sebrunebuli matrica 
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































nnnn

n

n

AAA

AAA

AAA

A

...

............

...

...

21

22212

12111

1  

 

maSin (3) tolobidan (Tu arsebobs X, romelic akmayofilebs (3)-s) gvaqvs: 

A
–1

(A
.
X)=A

–1.
B, 

aqedan 

(A
–1

A)
.
X=A

–1
B, 

aqedan X=A
–1

B, radgan A
–1

A erTeulovani matricaa. 

maSasadame, amonaxsni Tu arsebobs, ase moicema 

 





















nx

x

x

...

2

1

 =A
–1.

B. 

 

is rom A
–1

B amonaxsnia, CasmiT mowmdeba: 

A(A
–1.

B)=(A
.
A
–1

)
.
B=B. 

amrigad, Tu , sistemas aqvs erTaderTi amonaxsni da matriculad es 

amonaxsni ase Caiwereba: 

X=A
–1.

B. 

aqedan advilad miviRebT krameris formulebs: 

 














 n

nxxx ,...,, 2
2

1
1 . 

 

ganvixiloT wrfiv algebrul gantolebaTa sistema, romelic Seicavs m 

gantolebas n ucnobiT: 

a11x1+a12x2+ ... +a1nxn=b1 

a21x1+a22x2+ ... +a2nxn=b1 

- - - - - - 

a1x1+am2x2+ ... +amnxn=bm 

a11, a12, ... ann ricxvebs sistemis koeficientebi ewodeba, b1, b2, ..., b ricxvebs _ 

Tavisufali wevebi. sistemis amonaxsni ewodeba ricxvTa nebismier n-euls _ 

c1, c2 ... cn, romelTa CasmiT x1, x2, ..., xn ucnobebis nacvlad miviRebT WeSmarit 

tolobebs. 

sistemas ewodeba Tavsebadi, Tu mas aqvs erTi mainc amonaxsni, Tu 

sistemis ara aqvs amonaxsni, maSin mas ewodeba araTavsebadi. sistemas 
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ewodeba ganuzRvreli, Tu mas erTze meti amonaxsni aqvs, SevniSnoT, rom 

sistemas Tu aqvs erTze meti amonaxsni, maSin mas aqvs uamravi amonaxsni. or 

sistemas ewodeba tolfasi, roca maT aqvs erTi da igive simravle 

amonaxsnebisa. 

 

sitemis amoxsna gausis meTodiT. 

 

mocemul sistemaze vawarmoebT Semdegi saxiT gardaqmnebs: 1) sistemidan 

amoviRebT Semdegi saxis gantolebebs:  

0
.
x1+0

.
x2+...+0

.
xn=0    (1) 

2) romelime gantolebis orive mxares vumatebT sxva gantolebis 

gamravlebuls raime ricxvze. 

cxadia, am gardaqmnebis Semdeg mocemuli sistemis tolfasi sistema 

miiReba. kidev erTi saxis gardaqmnasac vasrulebT _ ucnobebis 

gadanomrvasac vcvliT. 

Tu sistemaSi erTi mainc Sedis gantoleba: 

0
.
x1+0

.
x2+...+0

.
xn=b  (b0)   (2) 

romelsac, Cans, rom amonaxsni ara aqvs, maSin sistemac araTavsebadia. 

vTqvaT, axali sistema aseTi gantolebas ar Seicavs da CamoSorebulia (1) 

saxis gantolebebic. maSin erTi mainc gantoleba Seicavs nulisgan 

gansxvavebul koeficientian wevrs. SeiZleba vigulisxmoT, rom es aris a11x1 

wevri, e. i. a110. 

pirvel gantolebas vtovebT, xolo yvela danarCenidan gamovricxavT x1 

ucnobis Semcvel wevrebs. magaliTad, Tu pirvels gavamravlebT 
11

21

a

a
 -ze da 

davumatebT meore gantolebas, maSin meoridan gamoricxeba x1 da a. S. 

Sedegad miviRebT mocemulis tolfas sistemas: 

 

mnmnm

nn

nm

bxaxa

bxaxa

bxaxaxa

''...'

...

''...'

...

22

22222

1212111







 

 

cxadia, aq gantolebaTa ricxvi SeiZleba m-ze naklebic iyos, radgan 

amovagdeT (1) saxis gantolebebi. 

vTqvaT, a′22≠0. maSin igive process CavatarebT _ gamovricxavT x2-s meoris 

Semdeg yvela gantolebidan. Sedegad miiReba sistema: 
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mnmnm

nn

nn

nn

bxaxa

bxaxa

bxaxa

bxaxaxa

''''...''

...

''''...''

''...'

...

33

33333

22222

11212111









 

gavagrZelebT am process. sistema moiyvaneba mis tolfas sistemamde: 

 

c11x1+c12x2+...+c1nxn=d1 

          c22x2+...c2nxn=d2 

                  - - - - -  

         ckkxk+...+ckmxn=dk 

 

romelSic c11, c22, ... ck nulisgan gansxvavebuli ricxvebia. 

SeiZleba moxdes, rom gardaqmnis procesSi (2) saxis gantoleba miviRoT, 

maSin sistema araTavsebadia. 

ganvixiloT ori SesaZlo SemTxveva: 

1) k=n. maSin bolo gantoleba miRebul sistemaSi erT ucnobs Seicavs, 

mas erTi amonaxsni aqvs: 
nn

n
n

c

d
x  , CavsvamT am mniSvnelobas wina gantolebaSi 

da vipoviT xn-1-s. Semdeg xn da xn-1-is mniSvnelobebs CavsvamT wina 

gantolebaSi da miviRebT xn-2-s, da a. S. vipoviT yvela ucnobs. e. i. am 

SemTxvevaSi sistemas erTaderTi amonaxsni aqvs. 

2) k<n. maSin ukanaskneli gantoleba Seicavs erTze met ucnobs, mas 

uamravi amonaxsni aqvs da sistemasac uamravi amonaxsni aqvs. 

SevSinoT, rom yvela is gardaqmna, romelsac vawarmoebT gantolebebze, 

faqtiurad xorcieldeba matricaze, romelic Sedgeba koeficientebisa da 

Tavisufali wevrebisgan. 

 

 

magaliTi. 














10103

0372

1023

321

221

321

xxx

xxx

xxx

 

 

amoxsna  























































 

20

10

7

2

1

3

0

1

20

20

10

7

7

2

1

1

3

0

0

1

10

0

10

1

3

2

10

7

3

3

2

1

 

 

e. i. miviReT sistema: 

x1+3x2–2x3=10 

x2–7x3=-20 
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mas aqvs uamravi amonaxsni: meore gantolebidan: 

x2=–20+7x3, CavsvaT wina gantolebaSi da vipovoT x1, x1=70+23x3 

e. i. yvela amonaxsni ase Caiwereba: 

 















ricxvianebismiri3

32

31

720

2370

x

xx

xx

 

 


