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leqcia 3 

 
3.4 meore rigis wrfivi Cveulebrivi diferencialuri gantoleba mudmivi 

koeficientebiT 

 

gansazRvra 3.4.1.  

d y

dx
a

dy

dx
a y

2

2 1 0 0                          (3.4.1) 

saxis gantolebas, sadac a a1 0,  mudmivebia, ewodeba meore rigis wrfivi erTgvarovani  

Cveulebrivi diferencialuri gantoleba mudmivi koeficientebiT. 

veZeboT (3.4.1) gantolebis amonaxsni  
xey  , const ,                         (3.4.2) 

saxiT. cxadia, 

þþ xe
dx

dy  , xe
dx

yd 2

2

2

 .                     (3.4.3) 

(3.4.2)-is da (3.4.3)-is gaTvaliswinebiT, (3.4.1)-dan miviRebT, rom 

   2

1 0
0e a e a ex x x   . 

vinaidan e x  0 , amitom SegviZlia bolo gantolebis orive mxaris e x -ze Sekveca, rac 

mogvcems 

 2

1 0
0  a a .                           (3.4.4) 

(3.4.4) aris kvadratuli gantoleba  -s mimarT, am gantolebis diskriminanti 

D a a 1

2

04 .
 

ganvixiloT Semdegi sami SemTxveva: 

1) D  0 .  am SemTxvevaSi (3.4.4) gantolebas aqvs ori gansxvavebuli namdvili 

2

1
1

Da 
  da 

2

1
2

Da 
  

amonaxsni. cxadia, e x1  da e x 2  (3.4.1)-is amonaxsnebi iqneba. 

gansazRvra 3.4.2. or 1( )x  da  2 ( )x  funqcias ewodeba wrfivad damokidebuli, Tu 

arsebobs iseTi ori c1
 da c2 ricxvi, rom  

c x c x1 1 2 2 0 ( ) ( )  ,                       (3.4.5) 

roca c c1

2

2

2 0  . Tu (3.4.5) sruldeba mxolod maSin, roca c c1 2 0  , maSin  1   da 

 2 -s ewodeba wrfivad damoukidebeli. 

e x1  da e x 2  wrfivad damoukidebelia, amitom (3.4.1)-is zogadi amonaxsni (ix. $3.8), 

roca D  0 , Caiwereba Semdegi saxiT 

y c e c ex x 1 2
1 2  .                         (3.4.6) 

2) D  0 . am SemTxvevaSi (3.4.4) gantolebis fesvebi erTmaneTs emTxveva 

    1 2
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a
.                         (3.4.7) 

(3.4.1) gantolebis erTi amonaxsni iqneba e x , xolo meore ki xe x . marTlac, Tu Cav-

svamT bolo gamosaxulebas (3.4.1)-Si, miviRebT 
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radgan (3.4.7)-dan gamomdinare 2 2
2

01

1

1      a
a

a ,  xolo (3.4.4) tolobis ZaliT 
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 2

1 2 0  a a . 

e x  da xe x   wrfivad damoukidebeli amonaxsnebia, amitom (3.4.1)-is zogadi 

amonaxsni ase Caiwereba 

y c e c xex x 1 2

  .                         (3.4.8) 

1) D  0 . am SemTxvevaSi, radgan  
2222

111
2,1

D
i

aDiaDa 






 , (3.4.4)-s 

aqvs ori urTierTSeuRlebuli kompleqsuri amonaxsni, romlebic Caiwerebian 

 i1  da  i2  

saxiT, sadac  : , : 
a D

1

2 2
. (3.4.1)-is wrfivad damoukidebeli amonaxsnebi iqneba 

e i x( )   da e i x( )  .  

eileris 

xixe xi  sincos   

formulis gaTvaliswinebiT gveqneba, rom 

)sin(cos)( xixeeee xxixxi   , 

)sin(cos)( xixee xxi   , 

ramdenadac (3.4.1) gantoleba namdvilkoeficientebiania, amitom kompleqsuri amonaxsnis 

arsebobidan gamomdinareobs, rom misi namdvili da warmosaxviTi nawilebi, e. i., 

xeax cos  da xeax sin                       (3.4.9) 

aseve misi amonaxsnebi iqnebian. radgan (3.4.9) amonaxsnebic wrfivad damoukidebelia, ami-

tom (3.4.1) gantolebis zogad amonaxsns eqneba 

xecxecy xx   sincos 21   

saxe. 
koSis amocana 3.4.3. veZebT (3.4.1) gantolebis iseTi amonaxsns, romelic akmayofi-

lebs Semdeg sawyis pirobebs 
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                      (3.4.10) 

ganvixiloT koSis amocana (3.4.1) gantolebisTvis, roca D  0 . Tu (3.4.8)-s Cav-

svamT (3.4.10)-Si, c1
 da c2 mudmivebis gansasazRvravad miviRebT 











,

,

12211

021

0201

0201

yecec

yecec

xx

xx






 

sistemas. saidanac, krameris formulebis gamoyenebiT, miviRebT, rom 
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analogiurad ganixileba danarCeni ori ESemTxveva. roca 0D , (3.4.11) sistemis nac-

vlad gveqneba 
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                     (3.4.12) 

sistema, xolo roca 0D , _ 
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               (3.4.13) 

sistema. cxadia (3.4.12) sistemis determinanti 02 x
e

 -is, xolo (3.4.13) sistemis deter-

minanti 02 x
e

 -is tolia. samive SemTxvevaSi sistemis determinanti nulisgan gansxvave-
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bulia. 1c -is da 2c -is mniSvnelobebs or ukanasknel SemTxvevaSic krameris formulebiT 

daviTvliT. 

 


