
 1 

   giorgi TuTberiZe 
Tsu zust da sabunebismetyvelo mecnierebaTa fakultetis  
gamoyenebiTi maTematikis mimarTulebis magistraturis pirveli kursis studenti 
mecn/xelmZRvaneli: Tsu zust da sabunebismetyvelo mecnierebaTa  
fakultetis asocirebuli profesori vaxtang cagareiSvili 

 
absoluturad krebadobis mamravlebi furies mwkrivebisaTvis 

 
 

Sesavali 

1962 wels a.olevskim (ix. [1] )  daamtkica, rom Tu              nebismieri funqciaa da 
        nebismieri ricxviTi mimdevrobaa, arsebobs iseTi orTonormirebuli sistema (ons) 
       , rom                          xolo   ar aris damokidebuli  -ze. amgvarad Tu 

vigulisxmebT, rom                             da          {
                                       

 

√          
                  

 

maSin  

∑   
 

 

   

  ∑
 

            

 

   

    

amgvarad arsebobs iseTi ons           rom             . amis gamo nebismieri       – sTvis  

∑|      |
 

 

   

 
 

| | 
  ∑

 

     
 
           

   

 

   

 

e.i. arsebobs iseTi ons         , romlis mimarTac 1-is furies koeficientebisgan Sedgenili 
mwkrivi         xarisxSi absoluturad ganSladia. 

zemoaRniSnul movlenas ar aqvs adgili klasikuri ons-ebisaTvis, rogoricaa 
trigonometriuli, haarisa da uolSis sistemebi. am sitemebisaTvis, Tu   ⋁     , maSin  

∑|     |      

 

   

          

 zemoaRniSnuli tipis mwkrivebis absoluturad krebadobis sakiTxebi Seswavlili iqna 
v.cagareiSvilis (ix. [2] ) mier sasruli variaciis ⋁      klasis funqciebisTvis zogadi ons-
ebis mimarT. 

 Semdegi rigis amocana aris aseTi Sinaarsis:   Tu    ∑ |     |  
    ar aris krebadi ⋁      

klasis funqciebisaTvis, maSin rogori unda iyos dadebiTi SemosazRvruli ricxviTi 
mimdevroba      , romelic uzrunvelyofs mwkrivis krebadobas qvemoaRniSnuli saxiT. 

 

ganmartebebi, aRniSvnebi da damxmare Teoremebi 

      funqcias hqvia SemosazRvruli variaciis       segmentze, Tuki 

           
              

∑|             |

   

   

   

⋁      aRiniSneba [0,1] monakveTze sasruli variaciis yvela funqciTa simravle.  

⋁     
 -iT aRiniSneba      funqciis sruli variacia      -ze. 
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  - Ti aRiniSneba [0,1]-ze absoluturad uwyvet funqciaTa klasi, igi warmoadgens 
banaxis sivrces normiT  

‖ ‖  ∫|     |    

 

 

‖ ‖     

sadac ‖ ‖  aris      funqciis norma uwyvet funqciaTa        klasSi.  

 vTqvaT         aris ons [0,1]-ze, maSin              funqciis furies koeficientebia 

      ∫    

 

 

                    

Teorema  . imisaTvis, rom         aucilebelia da sakmarisia, rom mwkrivi  

∑     

 

   

 

iyos krebadi nebismieri        -saTvis, sadac 
 

 
 

 

 
          

Teorema  : Tu      da      funqciebi arian         klasidan da      Rebulobs [0,1]-is yovel 
wertilSi sasrul mniSvnelobebs , maSin 

∫            ∑ ( (
 

 
)   (

   

 
)) ∫       

 
 

 

  ∑ ∫ (      (
 

 
))           ∫      

 

 

 
 

   
 

 

   

   

   

 

 

            

ganmarteba:      dadebiT ricxvTa mimdevrobas ewodeba absoluturad krebadobis mamravli 

raime   funqcionaluri klasis mimarT   maCvenebliT ons (     )-saTvis Tu      -sTvis 
gvaqvs  

∑   

 

   

|     |        

sadac 

       ∫           

 

 

 

 

SemoviRoT aRniSvna  

        ||∫          

 
 

 

||   ||∫          

  
 

 

||                                                                   
    

sadac 

        ∑     
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ZiriTadi Sedegis formulireba 

 

Teorema. vTqvaT        aris orTonormirebuli sistema [0;1]-ze da  

∫         

 

 

                                            

imisaTvis, rom      mimdevroba iyos  ⋁      klasisaTvis absoluturad krebadobis mamravli 

    maCvenebliT aucilebelia da sakmarisia, rom          -saTvis    
 

 
 

 

 
    Sesruldes 

piroba  

                                                                                                

 

ZiriTadi Sedegis damtkiceba 

 

jer davamtkicoT sakmarisoba:  samarTliania toloba (ix. (1)) 

∫             ∑ (  (
 

 
)     (

   

 
))

   

   

 

 

 ∫       

 
 

 

   ∑ ∫ (         (
 

 
))

 
 

   
 

 

   

             ∫       

 

 

           

sadac,                  , xolo      sasrulia      -is yovel wertilSi. 

Tu (5) tolobaSi vigulisxmebT, rom      ⋁                        

 ∫         

 

 

                 

miviRebT 

∑     

 
       

 

   

 ∫              

 

 

  ∑ (  (
 

 
)     (

   

 
))

   

   

  ∫          

 
 

 

                                                 

          ∑ ∫ (         (
 

 
))

 
 

   
 

 

   

                                                         

radgan       ⋁       gveqneba 

|  |         
   

||∫          

 
 

 

|| ∑ |  (
 

 
)     (

   

 
)|   

   

   

⋁   

 

 

                                                    

Semdeg 
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|  |   ∑     
  [

   
 

 
 
 

]

   
 

   

   

|      (
 

 
)| ∫|       |  

 
 

   
 

                                                       

gvaqvs, rom 

|| ∫          

 
 

   
 

||  
 

√ 
 (∫  

      

 

 

   )

 
 

  
 

√ 
 (∑   

    

 
 

 

   

)

 
 

 

vinaidan           amitom  

   
     

     

e.i. 

  
    

 
                                                                 

amitom 

∫|       |  

 
 

   
 

  
 

√ 
  √                                                                                                        

Tu (9)-s gaviTvaliswinebT (8)-Si miviRebT, rom        . Aaqedan da (7)-dan gveqneba, rom  

∑   

 

   

  

 
                       

amitom, Teorema -s Tanaxmad  

∑   

 

   

|     |     

amiT Teoremis sakmarisoba damtkicebulia. 

aucilebloba: vigulisxmoT, rom romelime        - sTvis       

   
    
̅̅ ̅̅ ̅̅ ̅                                                                                                       

ganvixiloT funqciaTa Semdegi mimdevroba 

       

{
 
 

 
                              [  

  
 

]

                      [
    

 
  ]

                  [
  
 

  
    

 
]

 

     -aris absoluturad uwyveti funqcia da  
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‖  ‖   ∫|  
 
   |     ‖  ‖   ∫     

    
 

  
 

    

 

 

 

Tu (1) tolobaSi vigulisxmebT, rom                            da 

∫                      

 

 

 

maSin gveqnebaN 

∫   

 

 

             

  ∑(  (
 

 
)    (

   

 
)) ∫          

 
 

 

 ∑ ∫ (         (
 

 
))                  

 
 

   
 

 

   

 

   

          

    funqciis ganmartebis Tanaxmad gveqneba 

      ∫                  

  
 

 

 

Semdeg, isev     funqciis ganmartebis Tanaxmad da koSis utolobis gamoyenebiT vRebulobT, 
rom 

|  |   ∫ |       |   
 

√ 
 (∫  

      

 

 

   )

 
 

  

    
 

  
 

 

√ 
 (∑   

 

 

   

  

 
 )

 
 

 
 

√ 
  √     

     
|    

 
 | 

radgan              amitom  

   
   

     

e.i. |  |     da radgan |  |     amitom         

Tu    –is da |  | –is Sefasebebs gaviTvaliswinebT (11) – Si, miviRebT 

|∫               

 

 

|             

     – is Tanaxmad  

   
   

 ̅̅ ̅̅ ̅̅ |∫               

 

 

|                                                                                                              

vinaidan  
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       ∫              

 

 

 

aris wrfiv SemosazRvrul funqcionalTa mimdevroba   sivrceze, xolo ‖  ‖   , amitom 
banax-Steihausis Teoremis Tanaxmad (12) pirobidan vRebulobT, rom arsebobs iseTi      
funqcia, rom  

   
   

 ̅̅ ̅̅ ̅̅ |∫               

 

 

|                                                                                                              

vinaidan 

∑     

 
       

 

   

  ∫              

 

 

 

amitom (13)- dan gvaqvs 

   
   

 ̅̅ ̅̅ ̅̅ ∑     

 
 

 

   

|      |      

Teorema -s ZaliT vReblobT, rom 

∑   

 

   

|      |
      

amiT Teorema damtkicebulia. 
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