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dabalganzomilebiani topologiis algoriTmebi:  
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ori kvanZi ekvivalenturia, Tu erTi gaWris gareSe 
SeiZleba gardavqmnaT ise, rom miviRoT meore kvanZi 

= 
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elementaruli operaciebi 

ori kvanZi ekvivalenturia,   Tu SesaZlebelia maTi dayvana 
erTi da imave saxeze elementaruli operaciebis meSveobiT  
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dasaSvebi gardaqmna 

dauSvebeli gardaqmna 
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raidemaisteris gardaqmnebi 
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nebismieri Sekruli wiri SegviZlia 
warmovadginoT ori araTviTgadamkveTi nawilis 
gaerTianebis saxiT 

nebismieri Sekruli wiri SegviZlia 
warmovadginoT    AFL    saxiT 
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kvanZi warmoadgens wertilis moZraobas sivrceSi, 
romelic aRiwereba am wertilis koordinatebis 
cvlilebiT: 

  

                                      A(t) = (X(t),Y(t),Z(t)) 

yoveli   K  kvanZisaTvis arsebobs misi izotopuri  

𝐾′ kvanZi  da iseTi 𝑓 𝑡  perioduli funqcia, rom: 

 
𝑋 𝑡 , 𝑌 𝑡 , 𝑍 𝑡 = −𝑓 𝑡 , 𝑓′ 𝑡 , −𝑓′′ 𝑡  

kvanZebis holonomuri parametrizacia 



1. kvanZi sivrceSi 

araTviTgadamkveTia _ 

 ar arsebobs iseTi  t1, t2    [0, T) 

gansxvavebuli wertilebi, rom 
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f  funqcia isea SerCeuli,  rom: 

  Tu   

 

maSin     

 

 

 
kvanZebis TanakveTa abscisaTa RerZisgan dacilebulia 
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f  funqcia isea SerCeuli,  rom: 

3.  ar arsebobs iseTi  gansxvavebuli  

t1, t2, t3  [0, T)   wertilebi, rom  

 

 

 

 

 

 

erT wertilSi ikveTeba  

mxolod  ori monakveTi 
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gamomdinare Sedegebi: 

 
• holonomuri wiri orientirebulia saaTis isris 

moZraobis mimarTulebis sawinaaRmdegod; 
 

• holonomur wirSi dasaSvebia mxolod Semdegi saxis 
kveTebi: 

 



 Faden   nawilis gardaqmna; 

 “zedmeti” rkalebis moSoreba; 

 Arkade    nawilis gardaqmna; 
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dRemde formulebiT 
Cawerilia mxolod wre da 
samyura 

f = ? 
John Bueti, Michael 

Kinnally, Felix Tubiana 

zogadad nebismieri  
holonomuri saxis 
wirisTvis maxasiaTebeli 
funqciis daweris meTodi 
ucnobia 

f(t) = sin(t) + 4sin(2t) + sin(4t) 
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wrewiris gansxvavebuli warmodgenebi 
sivrceSi 

 f(t) = cos(t) 



kvanZis TiToeuli  i -uri   rkali SeiZleba   
aRiweros fi   trigonometriuli funqciebis 
meSveobiT. 

 

mTeli  kvanZi  warmoadgens fi funqciebis 
interpolacias specialuri koeficientebiT 
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wiris aRweris idea 



𝑆𝐴,𝑇 = 𝐴 ∗ −1
𝑡−𝑡0

𝑇  

sadac: 

 

A  - talRis amplituda,   

T - periodi,  

𝑡  droiTi cvladi,  

𝑡0 – talRis aTvlis 
dasawyisi 
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» SesaZlebelia ori kvadratuli talRis namravliT 
nebismierad SevarCioT intervalis sigrZe, sadac es 
namravli 1-is toli iqneba, xolo periodis danarCen 
nawilze 0-is toli. 

» kvadratuli talRis funqciis warmoebuli 0-is 
tolia,   ris gamoc: 

 

 

 

 

» rodesac      funqciebi uwyveti da warmoebadia, maSin  

namravli               da am namravlebis jamic  aseve 

uwyveti,    warmoebadi funqciebia. 
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sainterpolacio koeficientebi 

𝑝𝑖 =
1

2
∗ (1 + −1

𝑡−𝑡𝑖−1
𝑇 ) ∗

1

2
∗ (1 + −1

𝑡− 𝑡𝑖−
𝑇
2

𝑇 ) 
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avtomaturad sruldeba pirobebi: 

                               da                              

 

meore warmoebulis  0-Tan toloba kvanZiT wertilebSi aRebulia 
gamoTvlebis gamartivebis mizniT. 
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abscisaTa RerZis rolSi aRebulia Tavdapirveli  AFL 

warmodgenis Arkade nawili da, Sesabamisad,   xi wertilebi 
warmoadgens Faden nawilis Arkade nawilTan gadakveTis 
wertilebs. 

 

gardaqmnili Faden nawilis aRweris Semdeg Arkade nawilsac 
aRvwerT zemoaRniSnuli funqciiT, amdenad, Arkade nawili 
monakveTis nacvlad warmoadgens rkals , romelic moSorebulia 
abscisaTa RerZisgan. 
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miRebuli sistemidan gveqneba Semdegi tolobebi: 

am tolobebidan gamomdinareobs: 

   

davuSvaT,  

maSin gveqneba:  
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  gansazRvravs Sesabamisi rkalis periods da simaRles.  
SegviZlia wiris ARKADE  da FADEN nawilebSi SevarCioT  
ori gansxvavebuli  1  da 2,   miviRebT: 

ARKADE  nawilSi 

FADEN nawilSi. 

𝑇𝐴 = 𝑚 ∗
2 ∗ 𝜋

𝛼1
 

𝑇𝐹 = 𝑛 − 𝑚 ∗
2 ∗ 𝜋

𝛼2
 

𝛼1  da  𝛼2 unda SevarCioT ise, rom  ARKADE  nawilSi 
rkalebis maqsimaluri simaRle moduliT naklebi iyos   

FADEN nawilSi rkalebis minimalur simaRleze moduliT. 
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𝑝 =
𝛼2

𝛼1
  

𝑇 = 2 ∗ 𝜋 ∗
𝑛+𝑚∗(𝑝−1)

𝑝∗𝛼1
  

𝑇 = 𝑇𝐴 + 𝑇𝐹 = 2 ∗ 𝜋 ∗
𝑚

𝛼1
+

𝑛 − 𝑚

𝛼2
 

mTliani periodi : 

 

SemoviRoT aRniSvna: 

miviRebT: 

 



25 

imisaTvis, rom Sekruli wiri mTlianobaSi perioduli iyos,  
saWiroa, T zustad iyofodes 𝑇𝐴   da   𝑇𝐹-ze, anu sidideebi: 

da 

naturaluri iyos, e. i. unda sruldebodes piroba:  

𝑇

𝑇𝐴
=

𝑛 + 𝑚 ∗ (𝑝 − 1)

𝑝
 

𝑇

𝑇𝐹
= 𝑛 + 𝑚 ∗ (𝑝 − 1)  

𝑛 − 𝑚 = 𝑙 − 𝑚 ∗ 𝑝 

gamoTvlebidan, rogorc Sedegi, gvaqvs Semdegi toloba: 

 

𝑇𝐴 = 𝑇𝐹 

gardaqmnili wiris ARKADE  da FADEN nawilebi 
saTiTaod ikaveben mTeli periodis naxevars 
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miviReT, Tu sruldeba piroba:  

 

SegviZlia avagoT iseTi wiri, rom ARKADE  nawilSi 
rkalebis maqsimaluri simaRle moduliT naklebi iyos 
FADEN  nawilSi rkalebis minimalur  simaRleze. 

Tu  aviRebT l=m+1, maSin   p=n-m. 

 
konkretulad, marcxena samyuras SemTxvevaSi 
(holonomuri kveTebi) gvaqvs:  
 
n=6,  m=1,  l=2, p=5.  

𝑝 >
max

𝐴𝑟𝑘𝑎𝑑𝑒
 𝑥𝑖−𝑥𝑖+1

min
𝐹𝑎𝑑𝑒𝑛

 𝑥𝑗−𝑥𝑗+1
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marcxena samyuras gardaqmniTa da 

SerCeuli funqciiT miRebuli grafiki 
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marjvena samyuras gardaqmniTa da 

SerCeuli funqciiT miRebuli grafiki 
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gmadlobT  

yuradRebisTvis! 


