1. kerZowarmoebuliani diferencialuri gantolebebis klasifikacia
1.1. kerZowarmoebuliani diferencialuri gantolebis cneba
bunebis movlenaTa maTematikuri modelebis agebas, rogorc  wesi, mivyavarT ker​Zo​​warmoebuliani diferencialuri gantolebebis gamokvlevamde.
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da mZimis Semdeg miTiTebuli ricxviTi indeqsi Sesabamisi cvladiT ga​war​mo​e​bas niS​navs.

 (1.2.2) gamosaxulebas ewodeba (1.1.1) sistemis maxasiaTebeli forma (de​ter​mi​nan​ti), xolo (1.2.3) gantolebas _ maxasiaTebeli gantoleba. wrfiv SemTxvevaSi (1.2.2) formis koeficientebi mxolod x wertilzea damokidebuli, xolo zogad Sem​TxvevaSi garda x wertilisa isini damokidebulia agreTve 
[image: image40.wmf]r

u

 amonaxsnze da mis warmo​e​bu​leb​ze, romelTa rigi m-s ar aRemateba.

Tu 
[image: image41.wmf]W

 aris raime 
[image: image42.wmf]W

0

 qvesimravleze (1.2.1) saxis yvela matrici nulovania, ma​Sin aRniSnul qvesimravleze (1.1.1) sistemaSi Semaval gantolebaTa rigi gvardeba, rac imas niSnavs, rom gantolebaTa rigi 
[image: image43.wmf]W

0

 qvesimravleze m-ze naklebi xdeba, ma​Sin, rodesac maTi rigi 
[image: image44.wmf]W

W

\

0

 simravleze m-is tolia. aseT sistemebs Cven sin​gu​la​rul kerZowarmoebulian diferencialur gantolebaTa sistemebsac vuwodebT, rad​gan sis​te​ma​Si Semavali yoveli gantolebis gayofiT imave gantolebis m-uri rigis warmoe​bu​le​bis Semcvel wevrTa koeficientebidan erT-erTze ga​mosavali sistema dava iseT siste​ma​ze, romelsac ar eqneba rigis gadagvareba, mag​ram eqneba, sazogadod, SemousazRvravi, e. i., sin​​gu​laruli koefi​ci​​entebi. SemdgomSi SeviswavliT (da mTavari mizanic esaa) sin​gu​la​rul elifsur gantolebebsa da sistemebs, jer-jerobiT ki davuSvaT, rom ri​gis gadagvarebas adgili ar aqvs.

vTqvaT, (1.1.1) sistema wrfivia da 
[image: image45.wmf]x

Î

W

 fiqsirebuli wertilisTvis arsebobs cvladTa iseTi


[image: image46.wmf](

)

n

i

n

i

i

,

1

,

,

,

1

=

=

m

m

l

l

K

,

afinuri gardaqmna*), rom misi (1.2.2) formaSi Casmis Sedegad is iqceva formad 
[image: image47.wmf]m

m

1

,

,

K

l

, 
[image: image48.wmf]0

<

<

l

n

, cvladebis mimarT, maSin amboben, rom (1.1.1) sistema x wertilSi parabolurad gvardeba.
Tu davuSvebT, rom x wertilSi parabolur gadagvarebas adgili ar aqvs da amasTan erTad


[image: image49.wmf](

)

K

n

l

l

1

0

,

,

K

=

                          (1.2.4)

konusur mravalsaxeobas garda 
[image: image50.wmf]l

l

1

0

0

=

=

,

,

K

n

 wertilisa namdvili wertilebi ar gaaCnia (e.i. 

                                                                        
[image: image51.wmf]å

=

¹

m

m

j

i

P

F

a

a

a

l

¶

¶

0

det


nebismieri erTdroulad aranulovani 
[image: image52.wmf]i

l

- sTvis, 
[image: image53.wmf]n

i

,

1

=

), maSin (1.1.1) sistemas x wertilSi elifsuri sistema ewodeba. mas Zlierad elifsuri ewodeba, Tu 
                                                                             
[image: image54.wmf]¶

¶

l

a

a

a

F

P

i

j

m

m

=

å
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1.3. meore rigis wrfivi kerZowarmoebuliani diferencialuri gantolebebis klasifikacia
aRniSnuli gantolebebi SeiZleba CavweroT Semdegi saxiT
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saxes. algebridan cnobilia, rom fiqsirebuli x-sTvis (1.3.2) kvadratuli forma gar​​​kve​u​li
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aragadagvarebuli wrfivi gardaqmniT daiyvaneba e. w. kanonikur saxeze:
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saxes miiReben. (1.4.2) kvadratuli formis diskriminants aqvs
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saxeze. amitom am SemTxvevaSi vambobT, rom gvardeba gantolebis rogorc tipi, ase​ve rigi.
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Zlierad elifsurobis somilianas pirobidan gamomdinareobs, rom
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*) raime k rigis forma ewodeba mravali cvladis polinoms, romlis TiToeuli wevris rigi erTobliobaSi yvela cvladis mimarT k-s tolia. forma erTgvarovani funqciis kerZo SemTxvevaa.


**) k rigis erTgvarovani funqcia ewodeba funqcias, Tu


�EMBED Equation.3���


yvela SesaZlo �EMBED Equation.3���-sTvis.


*) afinuri gardaqmna ewodeba sibrtyis an sivrcis wertilTa iseT urTierTcalsaxa gardaqmnas, roca erT wrfeze mde�bare sam wertils gardaqmnis Semdeg Seesabameba kvlav erT wrfeze mdebare sami wertili. afi�nu�ri gardaqmnis dros paraleluri wrfe�ebi (sibrtyeebi) pa��ralelur wrfeebSi (sibrtyeebSi) gadadis, g�adamkveTi _ ga�dam�kveTSi. �EMBED Equation.3���-Si afi�nu�ri gardaqmna moicema


�EMBED Equation.3���


saxiT, sadac �EMBED Equation.3���, �EMBED Equation.3��� �EMBED Equation.3��� mudmivebia,


�EMBED Equation.3���


da erTwevrSi gameorebuli indeqsis mimarT igulisxmeba ajamva 1-.dan n-mde.


**) a. biwaZe (1916 _ 1994) _ qarTveli maTematikosi


*) SevniSnoT, rom �EMBED Equation.3���-is nacvlad SegviZlia aviRoT nebismieri orjer uw�yve��tad diferencirebadi funqcia iseTi, rom gansaxilvel midamoSi (1.4.3) gardaqmna iyos aragadagvarebuli gardaqmnis iakobiani, e. i.,


�EMBED Equation.3���.


**) o. l. koSi (1789 _1857) _ frangi maTematikosi


***) s. v. kovalevskaia (1850 _ 1891) _ rusi maTematikosi, agreTve mwerali da pub�li�cisti


*) j. j. silvestri (1814 _ 1897) _ ingliseli maTematikosi


*) s. zaremba (1863 _ 1942) _ poloneli maTematikosi


**) J. Jiro (1889 _ 1943) _ frangi maTematikosi


*) radgan (1.6.2)-is Tanaxmad yoveli fiqsirebuli k-sTvis Sesabamisi wevri ara�u�ar�yofiTia


**) e. hopfi (1902 _ 1983) _ germaneli maTematikosi


***) l. o. hiolderi (1859 _ 1937) _ germaneli maTematikosi


*) p. g. l. dirixle (1805 _ 1859) _ germaneli maTematikosi


**) f. e. noimani (1798 _ 1895) _ germaneli fizikosi


***) S. e. pikari (1856 _ 1941) _ frangi maTematikosi


****) i. vekua (1907 _1977) _ qarTveli maTematikosi da meqanikosi


*) radgan �EMBED Equation.3���, amitom sazRvarze erT-erT maTgans mainc miaRwevs.


**) e. i. fredholmi (1866 _ 1927) _ Svedi maTematikosi


*) J.-l. lionsi (1928 _ 2001) frangi maTematikosi


*) J. s. adamari (1865 _ 1963) _ frangi maTematikosi


**) p. s. laplasi (1749 _ 1827) _ frangi maTematikosi


***) m. v. keldiSi (1911 _1978) _ rusi maTematikosi da meqanikosi


*) e. g. h. landau (1877 _1938) _ germaneli maTematikosi


*) J. g. darbu (1842 _ 1917) _ frangi maTematikosi


*) g. v. laibnici (1646 _ 1716) _ germaneli filosofosi-idealisti, maTematikosi, fi�zikosi da gamomgonebeli, iuristi, istorikosi, enaTmecnieri


*) l. eileri (1707 _ 1783) _ maTematikosi, meqanikosi da fizikosi


*) eileris gama funqciis ganzogadebaa


� EMBED Equation.3  ���,   � EMBED Equation.3  ���,


xolo C konturi nax. 1.9.1-zea miTiTebuli.
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