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3.2. grinis funqcia da dirixles amocanis amoxsna birTvisa da naxevarsibrtyisTvis
3.2.2. grinis funqcia dirixles amocanisTvis. vTqvaT, 

 uban-uban lia​pu​no​vis sa​zR​vriT SemosazRvruli area. ganvixiloT dirixles Semdegi amocana puasonis gantolebisTvis



                    (3.2.1)

sadac 

 da 

. davuSvaT, rom 

 funqcia am amocanis amo​nax​snia. maSin, (3.1.9) warmodgenis Tanaxmad,
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.      (3.2.2)

rogorc vxedavT, (3.2.2) formulis marjvena mxareSi ucnobia mxolod 

.

ganvixiloT 

 areSi harmoniuli 

 funqcia, maSin g da u fun​qci​e​bis​Tvis grinis meore formulidan miviRebT, rom



.      (3.2.3)

vTqvaT, g funqcia isea SerCeuli, rom nebismieri 

-sTvis



.

maSin (3.2.2) da (3.2.3) tolobebis SekrebiT miviRebT, rom
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Tu SemoviRebT aRniSvnas



,

maSin
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G funqcias, 
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, (3.2.1) sasazRvro amocanis grinis funqcia ewodeba. rogorc vxedavT, gri​nis funqcia calsaxad ganisazRvreba Semdegi pirobebidan:
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Teorema 3.2.1. grinis 

 funqcia aradadebiTia yvelgan 

 areSi.

damtkiceba. radgan



,

amitom sakmarisad mcire 

-sTvis






 birTvSi. amdenad 

 aris sazRvarze 

, saidanac harmoniuli fun​qciisTvis eqstremumis principis Tanaxmad 

 yvela 

-sTvis. aqedan davaskvniT, rom 

 yvela 

-sTvis.

Teorema 3.2.2. grinis funqcia simetriulia, e. i.,



 

.

damtkiceba. aviRoT 

 ise mcire, rom 

, 

 (ix. nax. 3.2.1). ganvixiloT 

 are da am areSi gamoviyenoT grinis meore formula



 da 

             (3.2.5)

funqciebisTvis. maSin, radgan






 areSi da
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.      (3.2.6)

ganvixiloT (3.2.6) tolobis marcxena mxare
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radgan 

 funqcia harmoniulia 
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-ze. amdenad 

 radiusiani sferos zedapiris farTis formulis gaTvaliswinebiT,
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radgan 

 funqcia harmoniulia 
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 areSi, amitom TviT funqcia da misi warmoebule​bic SemosazRvrulia. amdenad 





.
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(3.1.9) warmodgenis miRebis dros Catarebuli gamoTvlebis gamoyenebiT gveqneba



.

analogiurad mtkicdeba, rom (3.2.6) tolobis marjvena mxaris zRvari, roca 

, aris 

. maSasadame,



,

rac, (3.2.5)-is Tanaxmad, imas niSnavs, rom



.

3.2.3. grinis funqciis ageba birTvuli arisTvis. 
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 SemosazRvrul areSi gan​vi​xi​loT dirixles amocana laplasis gantolebisTvis


,                    (3.2.7)



.                       (3.2.8)

wina paragrafSi miRebuli (3.2.4) formulis Tanaxmad



.            (3.2.9)

saidanac naTelia, rom Tu cxadi saxiT avagebT grinis funqcias, dirixles amo​ca​nis amonaxsnic cxadi saxiT agebuli gveqneba.

vTqvaT, 

 birTvia centriT koordinatTa sistemis saTaveSi (ix. nax. 3.2.2). avi​​RoT nebismieri 

 da aRvniSnoT 
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wertili birTvis gareT, maSin, Tu


[image: image14.wmf]y

r

=

:

,

gveqneba, rom 



                             (3.2.10)

(aseT y wertils sferos mimarT x-is simetriuli wertili ewodeba). vaCvenoT, rom
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 samkuTxedebi. isini msgavsia, radgan 

 kuTxe maT sa​​erTo aqvT, xolo (3.2.10) tolobidan gamomdinareobs, rom
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e. i.,
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amitom
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amrigad, grinis funqcia agebulia. (3.2.13)-is Tanaxmad, roca 

, cxadia,
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radgan, erTi mxriv,




warmoadgens



 da 


veqtorebis skalarul namravls, xolo, meore mxriv, am ori erTeulovani veqtoris skalaruli namravli maT Soris kuTxis kosinusis tolia (ix. nax. 3.2.2)*), e. i.,



.

analogiurad,



.


-isa da 

-s, kosinusebis Teoremis Tvisebis Tanaxmad, vpoulobT Semdegi tolobebidan:
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risi gaTvaliswinebiTac, Tu mxedvelobaSi miviRebT (3.2.12)-s da (3.2.11)-s, formula (3.2.14) Semdegi saxiT gadmoiwereba:
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sadac 

 erTeulovan radiusiani sferos zedapiris farTia. am ukanasknelis (3.2.9)-Si Casmis Semdeg miviRebT, rom
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sadac 

 kuTxea 
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  veqtorebs Soris. am formulas puasonis formula ewo​deba.

amrigad, Tu birTvisTvis dirixles amocana amoxsnadia, is (3.2.15)-is saxiT war​mo​idgineba. magram uSualod SeiZleba Semowmdes, rom (3.2.15) akmayofilebs (3.2.7) gantolebas da (3.2.8) sasazRvro pirobas. amiT amonaxsnis arsebobac dam​tkic​deba. amo​naxsnis erTaderToba ufro zogad SemTxvevaSi adre gvqonda dam​tki​ce​bu​li.

3.2.4. grinis funqciis ageba naxevarsivrcisTvis. vTqvaT, 
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dirixles amocana. veZeboT misi SemosazRvruli amonaxsni. ganvixiloT 
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funqcia warmoadgens (3.2.16), (3.2.17) amocanis grinis funqcias.
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axla, Tu moviTxovT, rom sakmarisad didi 
[image: image40.wmf]2

1

1

1

2

:

÷

÷

ø

ö

ç

ç

è

æ

=

å

-

=

n

i

i

A

x

-sTvis


[image: image41.wmf]a

j

A

const

<

, 

,

maSin uSualod SeiZleba Semowmdes, rom


[image: image42.wmf](

)

(

)

ò

å

=

-

-

-

=

-

ú

û

ù

ê

ë

é

+

-

÷

ø

ö

ç

è

æ

G

=

0

1

1

2

2

1

1

2

1

1

2

,

,

,

,

2

)

(

n

n

n

n

n

i

i

i

n

n

n

d

d

x

x

x

n

x

u

x

x

x

x

x

x

j

p

K

K

    (3.2.18)

akmayofilebs (3.2.16) gantolebas da (3.2.17) sasazRvro pirobas. (3.2.18) formulas ewodeba puasonis formula naxevarsivrcisTvis.
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*) or � EMBED Equation.3  ��� da � EMBED Equation.3  ��� veqtors Soris kuTxes Tu � EMBED Equation.3  ���-Ti aRvniSnavT, rogorc es analizuri ge��om�etridanaa cnobili, or- da samganzomilebian SemTxvevaSi,
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