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4.2. wrfiv algebrul gantolebaTa sistemebi
n ucnobian n wrfiv algebrul gantolebaTa sistema XE "wrfiv algebrul gantolebaTa sistema" s aqvs Semdegi sa​xe:
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 ricxvebi _ (4.2.1) sistemis koe​fi​cie​n​te​​bi, xo​​lo [image: image9.wmf]b
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 ricxvebi _ Tavisufali wevrebi. (4.2.1) sis​​temas erT​gva​​rovani XE "erT​gva​​rovani sistema"   ewodeba, Tu [image: image13.wmf]b
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matrics ewodeba (4.2.1) sistemis matrici XE "sistemis matrici" , xolo mis [image: image15.wmf]A

 deter​mi​nants _ sis​​temis (mTavari) determinanti XE "sis​​temis determinanti" .

(4.2.1) sistemis amonaxsni XE "sistemis amonaxsni"  ewodeba [image: image16.wmf]x
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 cvladTa im mniS​vne​​lo​bebs, romlebic sistemis gantolebebs igiveobebad aqceven.

sistemas, romelsac erTi mainc amonaxsni aqvs, Tavsebadi XE "Tavsebadi sistema"  ewodeba. sis​​​te​mas, romelsac amonaxsni ar aqvs, araTavsebadi XE "araTavsebadi sistema"  ewodeba.

vTqvaT, [image: image20.wmf]A
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.

ucnobebiT Sedgenili matrici-sveti aRvniSnoT X-iT, xolo Tavi​su​fa​li wev​rebis matrici-sveti _ B-Ti.


[image: image21.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

=

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

=

n

n

b

b

b

B

x

x

x

X

M

M

2

1

2

1

:

,

:

.

matricTa gamravlebis wesis Tanaxmad AX warmoadgens (4.2.1) sis​te​mis marcxena nawi​ls. maSasadame, (4.2.1) sistema SeiZleba Caiweros (veq​to​ruli) saxiT Semdegnairad:
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(4.2.3)-s matriculi gantoleba XE "matriculi gantoleba"  ewodeba. radgan [image: image23.wmf]A
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, amitom A mat​ri​​cis Sebrunebuli [image: image24.wmf]A
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 matrici arsebobs. (4.2.3) tolobis orive mxa​re mar​cxnidan gadavamravloT [image: image25.wmf]A
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amdenad, (4.2.4) aris (4.2.3)-is amonaxsni.

n-ucnobian n wrfiv gantolebaTa sistemis amoxsna, matriculi me​To​dis gar​da, SesaZlebelia determinantebis gamoyenebiT. am meTods kra​meris*) me​To​di ewodeba.

krameris formulebi, romlebic (4.2.4)-is marjvena mxareSi namravlis cxadi saxiT CaweriT naTeli xdeba, XE "krameris formulebi"   ase Caiwereba:
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 (4.2.1) sistemis mTavari determinanti XE "mTavari determinanti (sistemis)" a, [image: image34.wmf]D
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, _ dam​​​xma​re determinantebi XE "dam​xma​re determinanti (sistemis)" , romlebic mTavar determinantSi [image: image36.wmf]x
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, ucno​be​bis koeficientebis Sesabamisi Tavisufali wevrebiT Sec​vliT miiRebian.

ganixileba Semdegi SemTxvevebi:
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, (4.2.1) sistemas aqvs erTaderTi amonaxsni;
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, erTi mainc gansxvavebulia nulisgan, ma​​​Sin (4.2.1) sistema araTavsebadia (amonaxsni ar aqvs);
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, (4.2.1) sistemas aqvs usasrulod bev​ri amo​nax​sni.

n-ucnobian n wrfiv erTgvarovan gantolebaTa sistemas aqvs Semdegi saxe: 
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Tu [image: image48.wmf]0
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, zemoTqmulidan gamomdinare, es sistema Tavsebadia, rad​gan mas ga​aCnia erTaderTi trivialuri XE "trivialuri amonaxsni" , anu nulovani [image: image49.wmf]x
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 amo​naxsni, vinaidan determinantis me-7 Tvisebis Ta​nax​mad yvela [image: image50.wmf]D
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 [de​terminanti nulis tolia, Tu misi romelime svetis yvela elementi nulis tolia].

me-3 SemTxvevaSi (4.2.1) da (4.2.5) sistemebis amonaxsnebis sa​pov​ne​lad mTa​​va​ri determinantidan unda ganvsazRvroT maqsimaluri rigis, nu​​lis ara​​to​li minori, Semdeg mocemuli sistemidan davtovoT is gan​​to​le​be​bi, romel​Ta koeficientebi minorSi monawileoben. axlad mi​Re​buli sis​tema ise ga​dav​we​roT, rom minorSi monawile koe​fi​cien​te​bis Se​sa​ba​mi​si ucnobebi tolobis marcxena mxares davtovoT, danar​Ce​ne​bi ki to​lo​bis marjvena mxares gada​vi​ta​noT niSnis SecvliT. to​lo​bis mar​jve​na mxares miRebuli gamosaxulebebi Ta​visufal wevrebad Cav​Tva​loT da sis​tema Cveulebrivad krameris for​mu​le​biT an mat​ri​cu​lad amovxsnaT.

ganvixiloT n-ucnobian m wrfiv gantolebaTa Semdegi sistema: 
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roca [image: image55.wmf]n

m

>

, maSin sistemaSi [image: image56.wmf]n
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 raodenobis ucnobebi unda ga​da​vi​ta​​noT to​lobis marjvena mxares im pirobiT, rom miRebuli m-uri ri​​gis mTavari de​terminanti gansxvavebuli iyos nulisgan. Semdeg ki amo​​x​sna xdeba zemoT gan​xiluli meTodis gamoyenebiT.

ganvixiloT n-ucnobian m wrfiv gantolebaTa sistemis amoxsnis gau​​​sis*) me​Todi XE "gau​​sis me​Todi" .
gansazRvra 4.2.1. matricze elementaruli operaciebi ¿(gardaqmnebi) ewodeba Sem​deg gardaqmnebs:

1) matricis striqonebis (svetebis) adgilis Secvla;

2) romelime striqonis (svetis) elementebis gamravleba nulisgan gansxva​ve​bul ra​ime ricxvze;

3) erTi striqonis (svetis) elementebisTvis sxva striqonis (svetis) Sesabamisi ele​men​​​​te​bis, gamravlebulis nulisagan gansxvavebul raime ricxvze, mimateba.
gansazRvra 4.2.2. matricis rangi XE "matricis rangi"  ewodeba matricis nulisgan gan​sxva​​ve​bu​li minoris udides rigs.

elementaruli moqmedebebis Sedegad matricis rangi ar icvleba.

gansazRvra 4.2.3. A da B matricebs ewodeba ekvivalenturi XE "ekvivalenturi matricebi"  [image: image57.wmf](

~

)
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, Tu er​Ti maTgani meorisgan elementaruli moqmedebebiT miiReba.

(4.2.6) sistemis matri XE "sistemis matrici" ci ewodeba
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matrics, xolo gafarToebuli matrici _
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matrics.

kroneker**)-kapelis***) Teorema XE "kroneker-kapelis Teorema" . imisTvis, rom (4.2.6) sistema Tav​se​ba​di iyos, aucilebeli da sakmarisia, sistemis (4.2.7) matricis rangi ga​​far​To​e​bu​li (4.2.8) matricis rangis toli iyos. 
Tu sistema Tavsebadia da [image: image60.wmf]r

n

=

, maSin sis​temas aqvs er​TaderTi amonaxsni, xolo roca [image: image61.wmf]r

n

<

, _ usasrulod bevri amonaxsni.

sistemis amoxsnis meTods, romelic ucnobTa gamoricxvas emyareba, gausis me​Todi XE "gausis me​Todi"  ewodeba. es meTodi ganvixiloT magaliTebze.

magaliTi 4.2.4. amovxsnaT Semdegi sistema:
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amoxsna: SevadginoT gafarToebuli matrici:
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meore striqons gamovakloT 2-ze gamravlebuli pirveli striqoni ([image: image64.wmf]x
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-is ko​e​​fi​ci​ents gausis meTodis pirveli bijis wamyvani elementi ewodeba) da mesames ga​movakloT pirveli (sidide, razec pirveli striqoni un​da gavamravloT, miiReba Sesabamisad meore da mesame gantolebis [image: image65.wmf]x

1

-is koeficientis pirveli gantolebis [image: image66.wmf]x
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-is koeficientze e.i. pirveli bijis wamyvan elementze gayofiT. am moq​medebebis Semdeg meore da me​same gantolebebSi gamoiricxa [image: image67.wmf]x
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, amasTan am konkretul SemTxvevaSi ar dagvWirda damatebiTi moqmedeba mesame gantolebidan 
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cxadia, [image: image70.wmf](
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, amdenad, sistemas er​Tad​er​​Ti amonaxsni aqvs. sistema CavweroT Semdegi saxiT:
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amiT dasrulda gausis meTodis erTi nawili _ e. w. `pirdapiri svla~. aqe​dan naTelia, rom
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3

3

=

,

[image: image75.wmf]x

2

7

3

3

2

=

-

+

×

=

,

[image: image76.wmf]x

1

6

2

3

1

=

-

-

=

.

am process gausis meTodis `ukusvla~ ewodeba.

magaliTi 4.2.5. amovxsnaT Semdegi sistema:
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amoxsna: SevadginoT gafarToebuli matrici:
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meore striqons gamovakloT 2-ze gamravlebuli pirveli striqoni da mesame stri​qons gamovakloT 3-ze gamravlebuli pirveli striqoni:
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axla, Tu mesame striqons gamovaklebT meores (amiT [image: image80.wmf]x

2

-s gamov​ric​xavT me​​same gantolebidan), miviRebT
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cxadia, [image: image82.wmf]r
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 da, kroneker-kapelis Teoremis Tanaxmad, sistema araTavsebadia.

samucnobian gantolebaTa sistemisTvis zogad SemTxvevaSi gausis me​To​di amgvaria. ganvixiloT Semdegi sistema
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daviwyoT pirdapiri svla. [image: image86.wmf]11
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 pirveli bijis wamyvani elementia. sis​te​mis pir​ve​li gantoleba gavamravloT [image: image87.wmf]a
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), mi​Re​bu​li gamovakloT meore gantolebas, maSin

[image: image89.wmf]11

21

1

2

3

11

21

13

23

2

11

21

12

22

a

a

b

b

x

a

a

a

a

x

a

a

a

a

-

=

÷

÷

ø

ö

ç

ç

è

æ

-

+

÷

÷

ø

ö

ç

ç

è

æ

-

.            (4.2.10)

Semdeg pirveli gantoleba gavamravloT [image: image90.wmf]a
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-ze da miRebuli gamo​vak​loT me​sames, gveqneba
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simoklisTvis (4.2.10)-is koeficientebi aRvniSnoT [image: image92.wmf]a

22

-iT da [image: image93.wmf]a

23

-iT, xolo marjvena mxare _ [image: image94.wmf]b

2

-iT; analogiurad, (4.2.11)-is koeficientebi aRvniSnoT [image: image95.wmf]a
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-iT da [image: image96.wmf]a
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-iT, xolo marjvena mxare _ [image: image97.wmf]b
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saxiT. rogorc vxedavT, meore da mesame gantolebebidan gamovricxeT [image: image99.wmf]x
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 da sabolood miviRebT (4.2.9) sistemis ekvi​va​​lentur Semdeg sistemas:

[image: image104.wmf].

,

,

22

32

2

3

3

22

32

23

33

2

3

23

2

22

1

3

13

2

12

1

11

a

a

b

b

a

a

a

a

b

a

a

-

=

÷

÷

ø

ö

ç

ç

è

æ

-

=

+

=

+

+

x

x

x

b

x

a

x

a

x

a

                  (4.2.13)

axla ki ukusvlis process SevudgeT. (4.2.13)-is mesame gantolebidan vpo​u​lobT [image: image105.wmf]x
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