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5. paraboluri gantolebebi 
 

5.1. siTbogamtareblobis gantoleba. pirveli sasazRvro amocana 
 

paraboluri gantolebis umartivesi magaliTia siTbogamtareblobis 
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gantoleba. 

(5.1.1) gantolebis maxasiaTebel gantolebas aqvs 

0)( 2 dt  

saxe, saidanac 

dt  0  
da 

t  const .                           (5.1.2) 

amdenad, (5.1.2) wrfeebi, romlebic, cxadia, x RerZis paraleluri wrfeebia, warmoad-

genen maxasiaTebel wrfeebs. 

Oxt sibrtyeze ganvixiloT   are (ix. nax. 5.1.1), ro-

melic SemosazRvrulia t  0  da t T  maxasiaTebeli 

wrfeebis OA da BN monakveTebiT da x  0  da Lx   

wrfeebis OB da AN monakveTebiT. S-iT aRvniSnoT   

aris sazRvris nawili, romelic Sedgeba OA, OB da AN 

–isgan, amasTan B S  da N S . 

u x t( , ) funqcias, romelsac x-is mimarT meore da t-s 

mimarT pirveli rigis uwyveti warmoebulebi aqvs 

BN  simravleze da akmayofilebs (5.1.1) gantolebas, 

am gantolebis regularuli amonaxsni ewodeba. 

adre ufro zogadi paraboluri gantolebisTvis moyvanili eqstremumis principi-

dan gamomdinareobs (5.1.1) gantolebisTvis Semdegi 

eqstremumis principi 5.1.1.  S BN  simravleze uwyveti (5.1.1) gantolebis 

u x t( , ) regularuli amonaxsni Tavis eqstremums aRwevs S-ze. 

pirveli sasazRvro amocana 5.1.2. veZeboT (5.1.1) gantolebis   areSi regularu-

li amonaxsni, romelic akmayofilebs (5.1.1) gantolebas da Semdeg sasazRvro piro-

bebs: 

u t
OB

 1( ) , u t
AN

 2 ( ) , u x
OA

 ( ) ,  1 0 0( ) ( ) , )()0(2 L  , (5.1.3) 

sadac  1 ,  2 da   mocemuli namdvili, uwyveti funqciebia. 

Teorema 5.1.3. pirveli sasazRvro amocana 5.1.2 calsaxad amoxsnadia. 

damtkiceba. marTlac, Tu u x t1( , )  da u x t2 ( , )  funqciebi (5.1.1), (5.1.3) amocanis 

amonaxsnebia, maSin maTi 

u x t u x t u x t( , ): ( , ) ( , ) 1 2                    (5.1.4) 

sxvaobac (5.1.1) gantolebis regularuli amonaxsni iqneba, romelic S-ze nuli xdeba. 

eqstremumis principis Tanaxmad, ),( txu  Tavis minimalur da maqsimalur mniSvnelobas 

S-ze aRwevs. iq ki minimumic da maqsimumic nulis tolia, e. i., 

u x t( , )  0 ,  roca  BNStx ),( , 

saidanac gamomdinareobs (5.1.1), (5.1.3) amocanis amonaxsnis erTaderToba. 

davamtkicoT amonaxsnis arsebobac, roca sasazRvro pirobebs aqvs 

u t( , )0 0 , 0),( tLu , 0  t T ,                   (5.1.5) 
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u x x( , ) ( )0   ,  Lx 0 ,                        (5.1.6) 

saxe, sadac  ],0[1 LC  da nuli xdeba, roca x  0 , Lx  . 

rogorc es analizis kursidanaa cnobili, ( )x  funqcia ],0[ L  segmentze SeiZleba 

gavSaloT furies absoluturad da Tanabrad krebad 
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mwkrivad, sadac 
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funqcia akmayofilebs (5.1.1) gantolebas da 
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sasazRvro pirobebs. 
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mwkrivi, Tu misi orjer x-iT da erTxel t-Ti wevr-wevrad gawarmoeba dasaSvebia, 

(5.1.1), (5.1.5), (5.1.6) sasazRvro amocanis amonaxsns warmoadgens. advili dasanaxia, 

rom roca t  0 , (5.1.9) mwkrivi da misi nebismieri rigis warmoebuli x-iT da t-Ti 

absoluturad da Tanabarad krebadia. marTlac, Tu (5.1.9) mwkrivs formalurad gava-

warmoebT m-jer x-iT da n -jer t-Ti, maSin miviRebT, rom 
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    (5.1.10) 

aRvniSnoT c x tk ( , ) -Ti am ukanasknelis zogadi wevri, maSin, radgan constCak   

k -sTvis, amitom 
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magram, Tu marjvena mxares, romelic ar aris damokidebuli x-ze da t-ze, miviRebT 

mwkrivis zogad wevrad, radgan 
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mwkrivis krebadobis dalamberis niSnis Tanaxmad, es mwkrivi, romelic (5.1.10) mwkri-

vis maJorantaa, krebadi iqneba. aqedan gamomdinare (5.1.10) mwkrivi iqneba Tanabrad da 

absoluturad krebadi nebismieri m  12, , ricxvisTvis, rac kanonzomiers xdis 

(5.1.9) mwkrivis m-jer x-iT da n-jer t-Ti gawarmoebas. 

Tu (5.1.6) sawyisi monacemi mocemulia, roca t t 0 , maSin (5.1.5) pirobebis Sem-

TxvevaSi arsebobs pirveli sasazRvro amocanis amonaxsni, romelic warmoidgineba 

(5.1.9) formuliT, sadac marjvena mxareSi t unda SevcvaloT  t t 0 -iT. 
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SevniSnoT, rom mwkrivs (5.1.9) formulis marjvena mxareSi, roca t  0 , azri SeiZ-

leba saerTod ar hqondes. 
 

 

5.2. koSi-dirixles amocana 
 

vTqvaT, 

 : ( , ): ] , [,     x t x t T0 , 

sadac T fiqsirebuli dadebiTi ricxvia, amasTan T    SemTxvevasac ar gamovri-

cxavT (ix. nax. 5.2.1). 

koSi-dirixles*) amocana 5.2.1.   zolSi veZebT (5.1.1) gantolebis regularul 

u x t( , ) amonaxsns, romelic akmayofilebs 

u x x( , ) ( )0   , x   ] , [ ,                 (5.2.1) 

pirobas, sadac SemosazRvruli  ( ) ] , [x C    mocemuli funqciaa. 

advili Sesamowmebelia, rom 
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funqcia (5.1.1) gantolebis amonaxsnia t    naxe-

varsibrtyis yvela ( , )x t  wertilSi. mas (5.1.1) 

gantolebis fundamentaluri (elementaruli) 

amonaxsni ewodeba. 

Teorema 5.2.2. 
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    (5.2.3) 

funqcia warmoadgens koSi-dirixles amocanis amonaxsns. 

damtkiceba. cvladTa 

  x t2  

gardaqmniT (5.2.3) integrali daiyvaneba 
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saxeze. radgan amocanis pirobis Tanaxmad ( )x  funqcia SemosazRvrulia, amitom ar-

sebobs iseTi M, rom 

sup ( )
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  

 , 

(5.2.4) integrali Tanabrad da absoluturad krebadia da 
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*) saxeli gamomdinareobs im mosazrebidan, rom naxevarsibrtyis SemTxvevaSi (5.2.1) pi-

roba SeiZleba gavigoT rogorc sawyisi (radgan 0t  drois sawyisi momentia), aseve 

sasazRvro (radgan 0t  sazRvaria 0t  naxevarsibrtyis) piroba. 

nax. 5.2.1 
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analizis kursidan cnobilia, rom (5.2.3) integrali da misi nebismieri rigis war-

moebuli x-iT da t-Ti Tanabrad krebadia yoveli ( , )x t , t  0 , wertilis maxlobloba-

Si. amdenad, (5.2.3) integrali SeiZleba gavawarmooT integralis niSnis qveS orjer 

x-iT da erTxel t-Ti; axla, Tu pirvels gamovaklebT meores, radgan (5.2.2), Tu 

  0 , warmoadgens (5.2.1) gantolebis amonaxsns, roca t  0 , davaskvniT, rom (5.2.3) 

integralic (5.2.1) gantolebis amonaxsnia, roca t  0 . 

vinaidan (5.2.4) integrali Tanabrad krebadia x-is da t-s mimarT, amitom SeiZleba 

integralis niSnis qveS zRvarze gadasvla, roca t  0 , da, (5.2.5)-is gaTvaliswi-

nebiT, gveqneba, rom 
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vTqvaT, axla g x t( , ) , x   ] , [ , t  [ , [0 , mocemuli uwyveti SemosazRvruli 

funqciaa. Tu monacemis matareblad nacvlad t  0  wrfisa aviRebT t    wrfes, 

sadac   fiqsirebuli dadebiTi ricxvia, da ganvixilavT 
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funqcias, advili dasanaxia, rogorc es zemoT gavakeTeT (an axali t t1    cvla-

dis SemotaniT), rom 
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am tolobebisa da parametrze damokidebuli integralis gawarmoebis wesis gamoyene-

biT miviRebT, rom 
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                      (5.2.7) 

funqcia akmayofilebs siTbogamtareblobis 
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araerTgvarovan gantolebas da 

u x( , )0 0                          (5.2.9) 

pirobas. marTlac, (ix. (5.2.6)), 
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(5.2.10), (5.2.11)-dan ki, imis gaTvaliswinebiT, rom ),,( txv  akmayofilebs (5.2.6) 

gantolebas, gamomdinareobs (5.2.8). (5.2.9) naTelia (5.2.7)-dan. 

SeniSvna 5.2.3. cxadia, (5.2.3) da (5.2.7) funqciebis jami gvaZlevs (5.2.8) gantole-

bis regularul amonaxsns, romelic (5.2.1) pirobas akmayofilebs. amdenad is 

warmoadgens araerTgvarovani siTbogamtareblobis gantolebisTvis koSi-dirixles 

amocanis regularul amonaxsns. 


