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8. maTematikuri fizikis gantolebebis gamokvlevis ZiriTadi meTodebi
8.1. cvladTa gancalebis meTodi
ZiriTadi Sereuli amocanis amoxsna simis rxevis gantolebisTvis. simis rxevis Te​​oriaSi mniSvnelovan rols TamaSobs
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gantolebis amonaxsnebi, romlebic
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sasazRvro pirobebs.
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mwkrivis saxiT.
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tolobebi, saidanac vpoulobT, rom
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gardaqmnas da kanonieria yvela qvemoT Catarebuli operacia:
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amonaxsns, romelic (8.2.9) sawyis pirobebs akmayofilebs.

Tu visargeblebT furies 
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formuliT, (8.2.3)-dan miviRebT
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(8.2.12) Sebrunebis formulis ZaliT, (8.2.6) da (8.2.7) tolobebSi bolo to​lobebidan gamomdinareobs, rom
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(8.2.14)-isa da (8.2.15)-is (8.2.13) formulaSi CasmiT miviRebT (8.2.1), (8.2.2) amoca​nis CvenTvis ukve cnobili dalamberis


[image: image155.wmf][

]

u

x

t

x

t

x

t

d

x

t

x

t

(

,

)

(

)

(

)

(

)

=

+

+

-

+

-

+

ò

1

2

1

2

j

j

y

x

x

          (8.2.16)

amonaxsns.

8.3. variaciuli meTodebi
dirixles principi. mTel rig SemTxvevebSi, rac gamoyenebebSi gvxvdeba, kerZo​war​​moebulebiani gantolebebi warmoadgenen eileris gantolebebs variaciuli amo​ca​nebisTvis. ase, magaliTad, laplasis
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sasazRvro pirobiT, da e. w. pirvel variaciul amocanas Soris, romelic mdgo​ma​re​obs dasaSveb funqciebs Soris im funqciis moZebnaSi, romlisTvisac dirixles (8.3.1) integralis mniSvneloba minimaluria.

Tu S-ze mocemuli 
[image: image167.wmf]j

(

,

)

x

y

 funqcia iseTia, rom dasaSvebi funqciebis klasi ca​ri​​​eli araa, maSin dirixles amocana da pirveli variaciuli amocana ekviva​len​tu​ria.

am mtkicebis samarTlianobas vaCvenebT zogierTi damatebiTi daSvebis pirobebSi.

vTqvaT, 
[image: image168.wmf]u

x

y

(

,

)

 pirveli variaciuli amocanis amonaxsnia. dasaSvebi funqciebis kla​si warmovadginoT 
[image: image169.wmf]u

x

y

h

x

y

(

,

)

(

,

)

+

e

 saxiT, sadac 
[image: image170.wmf]e

 nebismieri mudmivia, xolo 
[image: image171.wmf]h

x

y

(

,

)

 dasaSvebi funqciebis klasidan nebismieri iseTi funqciaa, romelic akmayofilebs


[image: image172.wmf]h

x

y

(

,

)

=

0

, 
[image: image173.wmf](

,

)

x

y

S

Î

,                      (8.3.3)

pirobas.

cxadia, rom
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sadac


[image: image175.wmf](

)

D

u

h

u

h

u

h

dxdy

x

x

y

y

D

(

,

):

=

+

ò

.                   (8.3.5)

radgan 
[image: image176.wmf]u

x

y

(

,

)

 maminimizirebeli funqciaa da 
[image: image177.wmf]e

 _ nebismieri mudmivi, (8.3.4)-dan vas​kvniT, rom


[image: image178.wmf]D

u

h

(

,

)

=

0

,                                  (8.3.6)

vinaidan 
[image: image179.wmf]D

u

h

(

)

+

e

, rogorc 
[image: image180.wmf]e

-is funqcia minimums aRwevs, roca


[image: image181.wmf]e

=

0

,

risTvisac aucilebelia, misi 
[image: image182.wmf]e

-is mimarT warmoebuli nulis toli iyos.


[image: image183.wmf]u

x

y

(

,

)

 da 
[image: image184.wmf]h

x

y

(

,

)

 funqciebi da S konturi CavTvaloT imdenad gluvad, rom maT​Tvis samarTliani iyos


[image: image185.wmf](

)

(

)

u

h

u

h

u

h

u

h

h

u

x

x

y

y

x

x

y

y

+

=

+

-

D

,                (8.3.7)

toloba da gaus-ostrogradskis formula, maSin (8.3.5)-is gaTvaliswinebiT, gveqneba, rom
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sadac 
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8.4. sasruli sxvaobebis meTodi
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CavTvaloT x, y dekartis*) orTogonalur koordinatebad da x, y cvladebis sib​rtye davfaroT
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aqedan gamomdinare, Cven ufleba gvaqvs, TiToeul zemoT naCveneb kvanZSi (8.4.1) ker​Zowarmoebulebiani gantoleba miaxloebiT SevcvaloT
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*) J. S. f. Sturmi (1803 _ 1855) _ frangi maTematikosi


**) J. li�u�vi�li (1809 _ 1882) _ frangi maTematikosi


*) J. b. J. furie (1768 _ 1830) _ frangi maTematikosi


*) r. dekarti (1596 _ 1650) _ frangi filosofosi da maTematikosi
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