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leqcia 4                                                         kalkulusi biologebisTvis 

leqcia 4

3. wrfivi algebruli gantolebebi da veqtoruli algebra
3.1. veqtorebi, matricebi, determinantebi. pirveli da meore rigis kontaqtebi epidemiologiaSi
gansazRvra 3.1.1. n namdvili ricxvisgan Sedgenil simravles, romelic gar​kve​u​li rigiT Cawe​ri​lia striqonSi an svetSi, Sesabamisad ewodeba veqtor-striqoni an veqtor-sveti:
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 SeiZleba gan​vi​xi​loT rogorc sibrtyis wertili (ix. nax. 3.1.1). veqtori gamoisaxeba isriT, rom​lis saTave emTxveva koordinatTa sistemis saTaves, xolo bolo _ 
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gansazRvra 3.1.2. 
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 veqtorebis jami ganisazRvreba Sem​degi tolobiT (ix. nax. 3.1.2):
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gansazRvra 3.1.3. c skalarisa da 
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 veqtoris namravli ganisazRvreba Sem​degi tolobiT
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gansazRvra 3.1.4. ori 
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 veqtoris skalaruli (Si​ga) namravli ganimarteba Semdegi tolobiT:
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piTagoras Teoremis Tanaxmad (ix. nax. 3.1.1) 
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analogiuri formulaa samarTliani n ganzomilebiani 
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gansazRvra 3.1.5. matrici ewodeba garkveuli rigiT dalagebul 
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gansazRvra 3.1.6. matrics, romelic miiReba mocemuli A matricis striqonebis Sec​vliT igive nomris svetebiT an piriqiT, ewodeba transponirebuli da aRi​niS​ne​ba 
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gansazRvra 3.1.9.
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ricxvs, romelic gamoiTvleba samkuTxedis (ix. nax. 3.1.3) an sarusis (Sarrus) we​siT (ix. nax. 3.1.4).
nax. 3.1.3.
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gansazRvra 3.1.10. 
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gansazRvra 3.1.11. 
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determinantis sidide:

1) ar Seicvleba, Tu mis striqonebs Sesabamisi svetebiT SevcvliT, e. i., tran​s​po​ni​rebuli determinantebi tolia;

2) icvlis niSans, Tu adgils SevucvliT or striqons an or svets;

3) nulis tolia, Tu ori striqonis (svetis) Sesabamisi elementebi proporciu​lia, kerZod tolia;
4) Tu misi romelime striqoni (sveti) Sedgeba ori Sesakrebis jamisgan, ori de​ter​minantis jamis tolia, romelTagan erT-erTSi jamis nacvlad pirveli Se​sak​re​bia, xolo meoreSi _ meore;

5) izrdeba k-jer, Tu romelime striqonis (svetis) elementebs gavamravlebT k-ze, e. i. romelime striqonis (svetis) elementebis saerTo mamravli SeiZleba gavi​ta​​​noT determinantis niSnis gareT;

6) ar Seicvleba, Tu romelime striqonis (svetis) elementebs mivumatebT sxva stri​​​qonis (svetis) Sesabamis elementebs, gamravlebuls erTsa da igive ricxvze; 
7) romelime striqonis (svetis) elementebis maT algebrul damatebebze namravlTa ja​mis tolia; kerZod, nulis tolia, Tu romelime striqonis (svetis) yvela elementi nulia.
yvela es Tviseba mtkicdeba  (3.1.1) formulis gamoyenebiT. 
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determinantis daSla xelsayrelia im striqonis (svetis) elementebis mixedviT, romelic met nulebs Seicavs.

SeniSvna 3.1.12. romelime striqonis (svetis) elementebis sxva striqonis (sve​tis) Sesabamisi elementebis algebrul damatebebze namravlTa jami nulis tolia.
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formuliT.

es formula me-2-e rigis determinantebis meSveobiT Semdegi saxiT Caiwereba:
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gansaxilvel SemTxvevaSi 
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 niSnavs, rom meore jgufis meoTxe adamians hqonda kon​taqti pirveli jgufis meore avadmyofTan. 
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gvaZlevs mesame jgufis j-uri adamianis pirveli jgufis i-ur avadmyofTan ara​pir​da​piri kontaqtebis ricxvs. Cvens SemTxvevaSi
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matrici gviCvenebs sakvebSi vitaminebis raodenobas. yoveli striqoni Seesabameba cal​​keul vitamins, xolo yoveli sveti _ calkeul sakvebs. amrigad, pirveli sak​ve​bis 1 kg Seicavs 
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x1





x2





x1





x2





+





O





� EMBED Equation.3  ���





x1





x2





O





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





–





+





–





–





+











+





–








*) � EMBED Equation.3  ��� (� EMBED Equation.3  ��� faqtoriali) niSnavs 1-dan � EMBED Equation.3  ���–mde naturaluri ricxvebis namravls, e. i.,
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**) levi-Civita tulio (1873 _ 1941) _ italieli maTematikosi da meqanikosi
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