
wrfiv gantolebaTa sistemis amoxsna MATLAB-Si 
 

 arsebobs wrfiv gantolebaTa amoxsnis mravali meTodi, magram TiTqmis 
yvela maTgani moiTxovs mravali gamoTvliTi operaciis ganxorcielebas, 
romelTa Sesrulebisas advilad SeiZleba davuSvaT Secdoma, amitom maT 
amosaxsnelad Zalze moxerxebulia kompiuteris gamoyeneba.  
 vTqvaT mocemulia n ucnobian m wrfiv gantolebaTa sistema: 
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sazogadod ucnobTa ricxvi n ar udris gantolebaTa m ricxvs. Tu m=n, maSin 
sistemas kvadratuli ewodeba. 
 sistemas ewodeba Tavsebadi, Tu mas gaaCnia erTi mainv amonaxsni, sxva 
SemTxvevaSi is araTavsebadia. 
 matricebis enaze es sistema SeiZleba Caiweros Semdegi saxiT: 

BXA  . 

 vTqvaT mocemulia kvadratuli sistema, maSin A  matricac kvadratulia 

da rogorc viciT matlabSi misi determinanti gamoiTvleba )det(A funqciiT. 

 krameris wesis Tanaxmad n ucnobian n wrfiv gantolebaTa Tavsebadia 
da aqvs erTaderTi amonaxsni, Tu sistemis determinanti gansxvavdeba 
nulisgan da es amonaxsni gamoiTvleba Semdegi formulebiT: 






j

jx    nj ,...,2,1  

sadac j  aris damxmare determinanti, anu A  matricis determinanti, romlis 

j -ur svetSi Cawerilia Tavisufali wevrebis B  sveti. 

 kroneker-kapelas Teoremis Tanaxmad n ucnobian m wrfiv gantolebaTa 
sistemis TavsebadobisaTvis aucilebeli da sakmarisia, rom sistemis 
matricis rangi udrides misi gafarToebuli matricis rangs. (SegaxsenebT, 

rom gafarToebuli matrica miiReba A  matricisagan Tavisufali wevrebis 
svetis miweriT). Tanac Tu sistemis rangi udris ucnobTa n raodenobas, maSin 
gantolebas aqvs erTaderTi amonaxsni, anu sistema gansazRvrulia, xolo Tu 
sistemis rangi naklebia n-ze maSin sistemas aqvs usasrulod bevri amonaxsni, 

anu ganusazRvrelia. (matlabSi A  matricis rangi gamoiTvleba Semdegi 
funqciiT  rank(A) gafarToebuli funqciis rangi ki SeiZleba ase gamovTvaloT 
rank([A B])). 
 arsebobs wrfiv gantolebaTa sistemis amoxsnis mravali zusti da 
miaxloebiTi meTodi. miaxloebiTi meTodebi saWiroa roca sistemaSi Zalian 
bevri ucnobi da gantolebaa an maSin roca sistemis determinanti axlosaa 
nulTan. Cven ganvixilavT mxolod ramodenime zust meTods. 
 rogorc ukve aRvniSneT n ucnobian m wrfiv gantolebaTa sistema 
matricebis enaze SeiZleba Caiweros Semdegnairad: 

BxA         (1) 

sadac x  da B  svet veqtorebia, an 

BAx         (2) 

sadac x  da B  striqon veqtorebia. 
 Tu mocemuli gvaqvs n ucnobian n wrfiv gantolebaTa kvadratuli 
sistema, maSin (1) da (2) gantolebis orive mxaris gamravleba SegviZlia 

sistemis A  matricis Sebrunebulze 1A -ze (matlabSi matricis Serunebulis 

gamoTvla SeiZleba )(Ainv meSveobiTac), miviRebT: 



BAxAA   11  

BAxE  1  

BAx  1      (1’) 
da 

11   ABAAx  
1 ABEx  

1 ABx      (2’) 

sadac E  erTeulovani matricaa. 
 (1’) da (2’) formulebi matlabSi SeiZleba Caiweros \ marcxena da / 
marjvena gayofis operatorebis meSveobiTac: 

BAx \      (1’’) 
da 

ABx /      (2’’). 
 Msistemis matricis Sebrunebulze gamravlebiT SeiZleba amoixsnas 

mxolod wrfiv gantolebaTa kvadratuli sistemebi, radgan )(1 AinvA   

ganisazRvreba mxolod kvadratuli matricebisTvis. Tu matricis 

determinanti )det(A nulis tolia an Zlier mcire sididea matlabSi am 

meTodiT miRebuli amonaxsni SeiZleba ar aRmoCndes swori, amitom yovelTvis 

rekomendirebulia Semowmebis Catareba x  amonaxsnis A  matricaze 

gamravlebiT unda miviRoT B , an BxA  unda iyos nulovani veqtori.  
 matricis Sebrunebulze  gamravlebis meTodisgan gansxvavebiT / da \ 
operatorebis gamoyeneba SeiZleba yvelanairi zomis wrfiv gantolebaTa 
sistemisTvis. kvadratuli matricis SemTxvevaSi orive meTodi erTnair Sedegs 
iZleva oRond gamoangariSeba xdeba sxvadasxvanairad. kvadratuli 
matricebisTvis / da \ gamoiangariSeba gausis gamoricxvis algoriTmiT, 
arakvadratulisTvis ki umcires kvadratTa meTodiT. sazogadod / da \ 
operatorebis gamoyeneba ufro mizanSewonilia vidre Sebrunebuli matricis 
meTodis, radgan erTnairi gamoTvlis sizustis pirobebSi / da \ operacia 
ufro Cqara sruldeba. 

magaliTisTvis ganvixiloT gantolebaTa samucnobiani sistema: 























12

532

1013

321

321

321

xxx

xxx

xxx

 

es sistema matriculad ase Caiwereba: AX=B B, sadac   
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SegviZlia sistema matriculad sxva formiTac CavweroT: XA=B, sadac: 
 

   1510

121

132

113

321 























 BAxxxX . 

amovxsnaT gantolebaTa zemoTxsenebuli sistema: 
»A = [3,2,-1; -1,3,2; 1,-1,-1]; 

»B = [10,5,-1]'; 

»X = A\B; 

X=[-2; 5; -6] 



veqtori X Seicavs sidideebs: -2, 5, -6. SegviZlia SevamowmoT amoxsna, 
gavamravloT A*X. Sedegad miviRebT svet veqtors elementebiT: 10,5,-1. x 
SeiZleba asec gamogveTvala: 

X = inv(A)*B. 
Tu gatolebaTa sistemis determinanti nulis tolia an Zlier mcire 

sididea (nulTan axlo) MATLAB migviTiTebs Secdomaze  da am dros amonaxsni 

veqtori SeiZleba Seicavdes mniSvnelobebs – NAN , +, - an SesaZlebelia 
MATLAB-ma gamoiTvlis amoxsna, magram migviTiTos, rom Sedegi maincdamainc 
sando ar aris.  
 n ucnobian m wrfiv gantolebaTa sistemas ewodeba erTgvarovani Tu 

misi yvela Tavisufali wevri nulis tolia: 0jB , nj ,...,2,1 . Tu 

erTgvarovani sistemis rangi naklebia n ucnobTa raodenobaze, mas eqneba 
uamravi amonaxsni MATLAB ki mogvcems mxolod mis trivialur amoxsnas 

0jx , nj ,...,2,1 . 

 n ucnobian m wrfiv gantolebaTa sistemis BxA   amoxsna MATLAB-Si 
SeiZleba linsolve(A,B) funqciis meSveobiTac.  
 

savarjiSo 
amoxseniT wrfiv gantolebaTa sistema matricebis gayofisa da matricebis 
Sebrunebulis meTodiT. MATLAB saSualebiT Seamowme miRebuli amonaxsni 
matricebis gamravlebis saSualebiT.  
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\ matricebis marcxena gayofa 

/ matricebis marjvena gayofa 

inv(x) x matricis Sebrunebulis gamoTvla 

rank(x) x matricis rangis gamoTvla 

linsolve(A,B) BxA   wrfiv gantolebaTa sistemis amoxsna 
 

 



moqmedebebi mravalwevrebze 
 

 nebismieri algebruli gantoleba x  cvladis mimarT SeiZleba Caiweros 
Semdegi mravalwevris (polinomis) saxiT: 

0... 1
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Matlab-Si mravalwevrebi moicema maTi koeficientebis meSveobiT. magaliTad 

1475 2  xx  Caiwereba ase p=[5 -7 14]. 
 ganvixiloT Matlab-is funqciebi mravalwevrebTan samuSaod: 
conv(p1,p2) p1 koeficientebiani mravalwevris gadamravleba p2 

koeficientebian mravalwevrze 
[Q,R]=deconv(p1,p2) p1 koeficientebiani mravalwevris gayofa p2 

koeficientebian mravalwevrze. Q aris gayofis Sedegad 
miRebuli mravalwevri, R ki naSTi. p1 = conv(p2,Q) + R. 

ganvixiloT ramdenime magaliTi: 
»p1=[2 0 1]; 

»p2=[1 0 0 1]; 

»p=conv(p1,p2) 

p=[2 0 1 -2 0 -1] 

 

»deconv(p,p2) 

ans=[2 0 1] 

 

»[Q,R]=deconv(p,[1 0 -2]) 

Q = 2     0     5    -2 

R = 0     0     0     0    10    -5 

»conv(Q,[1 0 -2])+R 

ans=2     0     1    -2     0    -1 

polyval(p1,x) gamoiTvlis p1 koeficientebiani mravalwevris mniSvnelobas x  
wertilSi 

»p1=[2 1 0 -1 0 -3] 

»y=polyval(p1,0)  

y=-3 

roots(p) gamoiTvlis p koeficientebiani mravalwevris fesvebs 
»p=[1 0 -1]; 

»x=roots(p) 

x=1 

-1 

poly(x) gamoiTvlis x fesvebiani mravalwevris koeficientebs 
» p = [2,8,31,80,94,20]; 

» r = roots(p) 

r = 

  -0.1059 + 3.1661i 

  -0.1059 - 3.1661i 

  -1.7602 + 0.7881i 

  -1.7602 - 0.7881i 

  -0.2679   

» p1 = poly(r) 

p1 = 1.0000    4.0000   15.5000   40.0000   47.0000   10.0000 
miaqcieT yuradReba, rom ufrosi xarisxis koeficienti fesvebidan aRdgenil 
mravlwevrSi yovelTvis erTis tolia.  
 


