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leqcia 5

leqcia 5
4. wrfivi algebruli gantolebebi da veqtoruli algebra
4.1. veqtorebi, matricebi, determinantebi. pirveli da meore rigis kontaqtebi epidemiologiaSi. racionTa matricebi
gansazRvra 4.1.1. n namdvili ricxvisgan Sedgenil simravles, ro​me​lic gar​kve​u​li rigiT Cawe​ri​lia striqonSi an svetSi, Sesabamisad, ewo​​deba veqtor-striqoni XE "veqtor-striqoni"  an veqtor-sveti XE "veqtor-sveti" :
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nulebisgan Semdgar veqtors nu​lovani veqtori XE "nulovani veqtori"  ewodeba:
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 veqtori saakordinato sibrtyeze  SeiZ​leba ga​moi​saxos mogezuli monakveTiT (isriT) (ix. nax. 4.1.1), rom​lis saTave emTxveva koordinatTa sistemis saTaves, xolo bolo _ [image: image8.wmf](
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 veqtorebis jami XE "veqtorebis jami"  ga​ni​saz​Rvreba Sem​degi tolobiT (ix. nax. 4.1.2):
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gansazRvra 4.1.3. c skalarisa da [image: image12.wmf](
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 veqtoris namravli ga​​nisazRvreba Sem​degi to​lobiT
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 veqtoris ska​​la​ruli (Si​ga) namravli XE "veqtoris skalaruli (Si​ga) namravli"  ganimarteba Semdegi tolobiT:
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piTagoras Teoremis Tanaxmad (ix. nax. 4.1.1) [image: image17.wmf]r
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 veqtoris sigrZis XE "veqtoris sigrZe"  kvad​​rati
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xolo sigrZe XE "veqtoris sigrZe"  (SegveZlo pirdapir migveRo koordinatTa sistemis sa​Ta​​ve​sa da [image: image19.wmf](
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analogiuri formulaa samarTliani n-ganzomilebiani [image: image21.wmf](
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 veq​​to​ris​Tvis:
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gansazRvra 4.1.5. matrici XE "matrici"  ewodeba garkveuli rigiT dalagebul [image: image23.wmf]m
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 rao​denobis ri​cxvebisgan Sedgenil marTkuTxa cxrils, romelic m striqonisa da n svetisgan Sedgeba:
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ij

-Ti aRniSnulia i-uri striqonisa da j-uri svetis gadakveTaze mdebare elementi.

moxerxebulobisTvis A matrici mokled ase Caiwereba

[image: image26.wmf](

)

A

a

a

ij

ij

=

=

.

cxadia, veqtor-striqoni (veqtor-sveti) da [image: image27.wmf]1

´

n

 ([image: image28.wmf]n

´

1

) matrici erTmaneTs em​Txve​va.

gansazRvra 4.1.6. matrics, romelic miiReba mocemuli A matricis striqonebis Sec​vliT imave nomris svetebiT an piriqiT, ewodeba tran​spo​nirebuli XE "transponirebuli matrici"  da aRi​niS​ne​ba [image: image29.wmf]A
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gansazRvra 4.1.9.
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matricis determinanti XE "determinanti"  Semdegnairad aRiniSneba
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[image: image277.wmf]n

ricxvs, romelic gamoiTvleba samkuTxedis (ix. nax. 4.1.3) an sarusis XE "sarusis wesi"  (Sarrus) we​si XE "samkuTxedis we​si" T (ix. nax. 4.1.4).
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nebismieri rigis determinants gaaCnia Semdegi Tvisebebi:

determinanti:

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) gamravldeba c-ze, Tu mis romelime striqonis (svetis) elementebs ga​vam​rav​lebT c-ze, e. i. romelime striqonis (svetis) elementebis sae​r​To mamravli SeiZleba gavi​ta​​​noT determinantis niSnis gareT;

4) nulis tolia, Tu romelime ori striqonis (svetis) Sesabamisi elementebi pro​​porciu​lia, kerZod tolia;
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■
4.1.15 SeniSvnis damtkiceba. vTqvaT, mocemulia
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formulis gamoyenebiT, Tu “determinants” davSliT pirveli striqonis elementebis mimarT.

gansazRvra 4.1.19. n-uri rigis [image: image206.wmf]a

ij

 matrics ewodeba simetriuli (antisimetriuli) XE "simetriuli matrici" , Tu [image: image207.wmf]a

a

ij

ji

=

 (
[image: image208.wmf]ji

ij

a

a

-

=

) [image: image209.wmf]j

n

=

1

2

,

,

,

K

.

matricebis gamoyenebis TvalsazrisiT ganvixiloT epidemiologiaSi pir​veli XE "epidemiologiaSi pir​veli rigis kontaqtebi"  da me​​ore rigis kontaqtebis amocana XE "epidemiologiaSi me​​ore rigis kontaqtebi" . vTqvaT, 3 adamiani daa​vad​da infeqciuri da​a​va​de​biT da mimdinareobs 6 adamianisgan Semdgari jgu​fis gamokiTxva avadmyofTa (pir​vel) jgufTan kontaqtebis dad​ge​nis mizniT. garda amisa, xdeba 7 adamianisgan Sem​dga​ri mesame jgufis ga​mo​kiTxva maTi meore jgufTan kontaqtebis TvalsazrisiT. amasTan, igulisxmeba, rom pirveli da mesame jgufSi Semaval pirTa Sexvedra gamoricxulia. Se​​moviRoT [image: image210.wmf]3

6

´

 ganzomilebis [image: image211.wmf]A

a

ij

=

 matrici Semdegnairad: Tu meore jgufis j-ur adamians hqonda kontaqti pirveli jgufis i-ur adamianTan, maSin Cav​TvaloT, rom [image: image212.wmf]a

ij

=

1

, winaaRmdeg SemTxvevaSi (e. i. maT kontaqti ar hqoniaT) CavTvaloT, rom [image: image213.wmf]a

ij

=

0

. analogiurad SemoviRoT [image: image214.wmf]6

7

´

 gan​zo​mi​lebis [image: image215.wmf]B

b

ij

=

 matrici da Cav​Tva​loT, rom [image: image216.wmf]b

ij

=

1

, Tu mesame jgu​fis j-ur adamians hqonda kontaqti meore jgufis i-ur adamianTan, xo​lo winaaRmdeg SemTxvevaSi CavTvaloT, rom [image: image217.wmf]b

ij

=

0

. es ori matrici aRwers pirveli rigis kontaqtebs jgufebs Soris. magaliTad, vTqvaT, A da B matricebs aqvT Semdegi saxe

[image: image218.wmf]A

=

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

0

0

1

0

1

0

1

0

0

1

0

0

0

0

1

1

0

1

, [image: image219.wmf]B

=

æ

è

ç

ç

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

÷

÷

0

0

1

0

0

1

0

0

0

1

1

0

0

0

1

0

0

0

0

1

1

0

0

1

1

0

0

0

0

1

0

1

0

0

0

1

0

0

0

0

1

0

.

gansaxilvel SemTxvevaSi [image: image220.wmf]a

24

1

=

 niSnavs, rom meore jgufis meoTxe ada​mians hqonda kon​taqti pirveli jgufis meore avadmyofTan. [image: image221.wmf]b

33

0

=

 niS​navs, rom mesame jgufis me​same adamians ar hqonia kontaqti meore jgu​fis mesame adamianTan.

Tu Cven gvainteresebs arapirdapiri kontaqtebi (e. w. meore rigis kon​taqtebi), e. i. mesame jgufis adamianebis kontaqtebi pirveli jgu​fis sam avadmyofTan, maSin pasuxs miviRebT A da B matricebis gam​rav​le​biT:

[image: image222.wmf]C

c

AB

ij

=

=

.

elementi

[image: image223.wmf]c

a

b

ij

ik

kj

k

=

=

å

1

6


gvaZlevs mesame jgufis j-uri adamianis pirveli jgufis i-ur avad​myof​Tan ara​pir​da​piri kontaqtebis ricxvs. Cvens SemTxvevaSi

[image: image224.wmf]C

AB

=

=

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

1

1

0

1

0

1

1

0

0

2

1

0

1

0

2

0

1

1

0

2

1

.

[image: image225.wmf]c

23

 elementi gviCvenebs, rom mesame jgufis mesame adamians hqonda meo​re rigis 2 kon​taqti pirveli jgufis meore avadmyofTan. SevniSnoT, rom mesame jgufis me​eq​vse adamians pirveli jgufis pirvel, meore da me​​same avadmyofTan hqonda Se​sa​ba​mi​sad 1, 1 da 2 meore rigis kontaqti, e. i. pirveli jgufis avadmyofebTan, saerTo jam​Si, hqonda [image: image226.wmf]1

1

2

4

+

+

=

 meo​​re rigis kontaqti. mesame jgufis mexuTe adamians ki me​ore rigis kon​taqtebi avadmyofebTan saerTod ar hqonia.

racionTa matricebi. vTqvaT, sakvebi Seicavs cxovelis si​coc​xli​s​Tvis auci​le​bel nivTierebas, magaliTad, A vitamins*) da [image: image227.wmf]a

i

-Ti aRv​niS​navT am vitaminis ra​o​denobas 1 kg i-ur sakvebSi [image: image228.wmf](

,

,

,

)

i

n

=

1

2

K

. ma​Sin veq​tor-striqoni

[image: image229.wmf](

)

n

a

a

a

a

,

,

,

:

2

1

K

r

=


iZleva vitaminis ganawilebas sakvebebis mixedviT. vTqvaT, cxoveli Wams pir​veli sak​​​vebis [image: image230.wmf]x

1

 kg-s, me-2 sakvebis [image: image231.wmf]x

2

 kg-s da a.S. n-uri sak​​ve​bis [image: image232.wmf]x

n

 kg-s. rogor ga​mov​​TvaloT A vitaminis raodenoba, ro​mel​sac cxo​ve​li dRe​Si iRebs?

cxadia, amisTvis sakmarisia, [image: image233.wmf]r

a

 veqtori skalarulad gavamravloT [image: image234.wmf](

)

n

x

x

x

x

,

,

,

:

2

1

K

r

=

 veqtorze


[image: image235.wmf]n

n

x

x

x

x

a

a

a

a

+

×

×

×

+

+

=

2

2

1

1

)

,

(

r

r

.

skalaruli namravli SegviZlia ganvixiloT, rogorc matricTa nam​rav​lis kerZo SemTxveva, rogorc [image: image236.wmf]n

´

1

 ganzomilebiani a matricis gam​rav​leba [image: image237.wmf]1

´

n

 gan​zo​mi​le​bi​a​ni 

[image: image238.wmf]÷

÷

÷

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

ç

ç

ç

è

æ

×

×

×

=

n

x

x

x

X

2

1


matricze. matricTa gamravlebis wesis ga​moyenebiT gveqneba


[image: image239.wmf](

)

(

)

n

n

n

n

x

x

x

x

x

x

a

a

a

a

a

a

+

×

×

×

+

+

=

÷

÷

÷

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

ç

ç

ç

è

æ

×

×

×

2

2

1

1

2

1

2

1

,...,

,

.
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*) � (� faqtoriali) niSnavs 1-dan �-amde naturaluri ricxvebis namravls, e. i.


�


amasTan vTvliT, rom �


**) levi-Civita tulio (1873 _ 1941) _ italieli maTematikosi da meqanikosi.


*) vitaminebi aris sxvadasxva qimiuri bunebis organul naerTTa jgufi. vitaminebis erTeulia mg/kg (miligrami kilogramSi).


*) � EMBED Equation.3  ���-uri, � EMBED Equation.3  ��� (� EMBED Equation.3  ��� aRniSnavs minimalurs figurul frCxilebSi miTiTebul sidideebs Soris), rigis minori analogiurad ganimarteba � EMBED Equation.3  ��� matricisaTvis da is ewodeba determinants, romelic Sedgeba matricidan amorCeuli � EMBED Equation.3  ���striqonisa da � EMBED Equation.3  ��� svetis gadakveTaze mdgomi elementebisagan.
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