
KEOA^AION    B'

=yNGDETA     npoB^HMATA
PErMHN
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Bi.    pQrMAI   ENTOE   AIIElpoy   Iz:oTporloy  MEzoy

®E:copoouev   oboTT|ua  n   ^et-

cov   pcoyu@v   MaTd   Tux6vTa     Tp6-

Ttov   6iaTeTayu€vcov   €vT6§ dT[et-

pOu    LOOTp6Ttou   u€OOu,    d]e      €te

T6   I:xfiua   i.   AL   pcDyuat         Seco-

poOvTai   MaTd  Tux6vTa     Tp6nov
apopTLOu€vcw ,    baptoTaTaL            6€
Ttpoo€TL   Mat   ap6pTioie   eLs      T6

dTteipov.   T6   Ttp6B^nua        ToOTo

dTtoTe^€t   &u€Oov   €n€ttTaoLv Too

iipoB^huaTO§   Tfie   uLd§        u6vOv

in
idffl

I:xfiua   I

iiE

+
pcoyufis   €vT6e  dnetpou   looTp6-
Ttou   u€oou.    ObTCDe   E:te   Thv   TteptTtTa]oLv   Too   npd>Tou      Seu€^idt6ou§

TtpoB^huaToe   €pyaE6uesa  dMPLB@e   6Tta]s   ele   T6   Tufiua  Al   6Ld  ut-

cLv   u6vov   ^etav   pa]yuhv   Jtat   xpTioiuoTtoLoOvTE:e   T6v   atJT6v   ouuBo-

^iou6v   waTa^hyouev      ete   Thv   16i6uopapov   6^oM^TipcoTLIthv   €EtocD-

oi,v    (Al.15)    u6   u6vnv   Thv   napaTfipTioLv   6Ti   d>§   6^ow^hpcooie   €nt

i:§-":T:::::,:,;o::::lLh-6:;::::o:t:a€:':A::.:::§p:::a:"^:5
pcoyu@v .

Aiaapopd  napouoidEeTai   u6vov   €1e   T6  oTiuetov  6Ti      €vTaosa
aL   dTtaiThoE:Le   Too  uovoonudvTou   T@v   ueTaTontoecov   66nyoov   ete
n   ouvsfiwas   Tfie   uopapfi§    (Al.23)  ,   €vsa  f`   6^ow^hp®oie   6€v   VOE:t-

TaL   TabToxp6vcoe   €ap'6^®v   T@v   p®yu@v,   d^^d   6Lch6oxiw@§ €iit  uLds

ewdoTns   TobTcOv,    fiTOL   6€Ov   6TtcDe   E:tvai,

{Lkap(I)dT=±jLkq(I)dT           ,k=l,2 ,..., n.          (I)

A€v   Sd   €Tt€kTas@uev   ele   Thv   6E€TaoLv   T@v   &^^cDv      SeuE:^LCD-

6@v   iipoB^TiudTcov.   ®d   6chocou€v   6ucoe   Tote   toxbovTae   TbTtou§      €ie

Tfiv   €i6Lwfiv   iieptnT®oLv   Too   TtpcbTou   Seu€^Ld>6oue      TtpoB^fiuaToe,

was.fiv  aL   pcoyuat   Lk   €tval   etJsbypauuol.
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®ecopoouev   obTCDe      T6

oboTnua  TG)v  n  ebsuypdu-
ua)V   Pcoyu@V   Too   I:XfiuChToS

2.    -EOTco   ok   T6u€OOv  Tfie

pcDyufie   Lk.    M€       BOTisTiTi-

w6v        oboTT|ua          dE6vcov

°kxkyk   u€   T6V             &Eova

Okxk   €MTelv6u€vov     waTd

ufiMoe   Tfie   pcoyufis   Lk,ab-
TTi   6bvaTaL   vd        9ecopT|9fi

X

I:xfiua   2

€MTeLvou€vn   et§   T6   6id-

OTTITJ,a   -ak  <Xk  <  ak.       AT1^00uev   d>OatJTcoS   dk   Thv   dTt60TaoLv      Too

u€OOu   ok   Tfie   pcoyufi§   Lk   dTt6   T6   M€vTpOv   o   Too   Muptou      OuOTh-

uaTo§   ouvTeTayu€vcov,   Sk   Thv   ycDvtav   dTT6   Too  dEovoe   OX   u€xPI
Too   BOTisTiTLMoo   &Eovo§   okxk      fiToi   Tfie   6Leusbvo€coe   Tfie         pco-

Yufle   Lk   Wac   Bk   Thv   ycovtav   ueTaEb   Too   dEovoe   Ox   ltat   Tfie   etj-
Setas   Ook.    .Edv   Td  oT|iJ,eta   I   wac   t   ets   Tfiv   L6i6uopapov     6^o-
It^npcoT"fiv   €Etoooiv    (Al.15)   Seopnsot}v   ltetueva   €Ttt   Tfis     po-

yufie   Lk,   6uvduesa  vd  S€ocouev   :

I   =   Xke±Sk+dke±Bk       ,    t   =   xoke±S]t+dke±Bk.                       (2)

Bdo€L    T@v   dvcoT€pco   fi    L6L6uopapos   6^oM^np®TiMh         €EtocooLe

(Al.15)    6bvaTai   vd  ypaapfi   die   wdToSL   u€   iipayuaTiltds   ueTaB^Tl-
Tde   Tde   Xk   Wac   Xok   dvTt   T@v   uLya6Lw@v   I   Itat   t,   ate   dva^be-

Tai   ecs   n   16iou6papoue   6^o"^TipoTLItds€EUJd)oeis   €Ttt   T@v   n   po-

yu@v    :

X.-Xoke±(Sk-S±)+(d±e±Bi-dke±Bk)e-±9ii
dx.+i

X±-Xoke-i(Sk-9±)+(die-±Bi-dke-±Bk)e±Si
dx.+i
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+e2 i ( Sk -9 i )

1

ai
(-p(xi

x.-xoke±(9k-9±)+(d±e±fa-dkenok)e-±Sii

Xi-Xoke-i(9k-Si)+(die-±Bi-dke-±Bk)e±9i

-Xoke±(9k-S±)+(d±e±Bi-dke±Bk)e-±9i]2a           ri  ^ok
1

=   2§(Xok)+:e2±Sk  ±gL

ai     a(xi,

dx.-
1

dx
-a.xi-x0ke±(q{-S±)+(d±e±Bi-dkengkle-i9i-`Li'i

k    =     1,2  ,...  'n'

€vsa   €T5STioav   €iit   Tfie   pcoyufie   Lk:

®(Xk)     =    -iap(Xke±9k)7       P(Xok)     =   P(Xoke±Sk)'

a(Xk)    =   -iq(Xke±Sk)

(3)

(4)

xdpiv  dTt^6TTiTOs   cte   Tote   OuuBO^iouobs.
•ETttoT|§   aL   ouvsfiltai   Too   uovooTiudvTou   T@v      ueTaTOTttoecov

(1)    6bvavTaL   vd   ypaapoov   d)e   eEfie    :
ak

_ak
®(xk,dxk  -±

cLk

_ak
a(Xk)dxk.    k    =    1,2  ,...., n.     (5)

'Edv      Te9fi   djoabTCDe    :

Ski (Xi/    Xok)  = i  [  X±-Xoke-i(9k-Si )+ (die-jBi-dke-±Bk) e±Si  ]  -1

(6)

Mat   ^Tiapsfi   i   ouEuyhs    t6i6uopapos   6^ott^npcoTLMh   eEtocooLe         Tfis

(3)  ,   abTTi   ypdap€Tai   ^auBavou€vne-tJTt'6iLJLv   wac   Tfis   €Ttepxou€   -

vTie   dn^oTTOLhd€coe   ete   Tob§   6poue   u€    i   =   k      dje   wdTco8L    :

:i_:¥dxk+::J_:: {    [Ski(XiJ    Xok)+

+e2±(Si-9k)Ski(x±,    Xok)  ]   t~P(Xi)+I   Ski(Xi'    Xok)-



loo

-e2 i ( Si-Sk )
s2±tx±r    xok]

+£e-2±9k.±Ei

]  6T¥)  }  dx±   =  5(Xok)+

EXETIKAI   EprAZ:IAI   -rIAPATHPHEEIE:   T6   €EeTaos€v   eie      T6

Tufiua   ToOTo   np6B^nua  T@v   Tto^^@v   pa]yu@v   €vT6e  diTe[pou      too-

Tp6Ttou   u5oou   €x€L   ue^€TT|Sfi   Muptcos   6id   Tfiv   et6ittfiv   TteptnTco-

oLv,   6iiou  aL   pcoyuat   M€tvTai   €Tt.    ebsetae    (TtpB^.   GREEN        and
ZERNA    {1968,     §8.15},    MILNE-THOMSON    {1968,    §4.12-4.16},    ER-

DOGAI]    {1962},    RICE    {1968})  .`OTAMATE  {1`970}  €u€^€Tno€   T6   np6-

.B^iiuci'     Too   €ETios€vTiu€vou   6id  6bo   pcDvud;v   oxfiuaToe   T6E®v     6-

uo%€vTpcDv   wbw^cov   dTtetpou    iooTp6Ttou   u€oou,   oL   6€   YOKOBORI    ,
UOZUMI   and   ICHIKAWA   {1971 }   T6   np6B^nua   Too        €EncJsevnu€vou

6ld  6bo   ebsuvpduucov  Jtat   €nt   napa^^h^a)v   ebsei@v "eiu€va]v pcD-

yu@v   diTetpou   tooTp6Ttou   u5oou. 'Awo^obscoe   6   ISIDA   {1973}   6L'
dvaiTTbEecos   T@v   uLya6iM@v   6uvauLM@v   eie   oeipde   €ue^€Tnoe 6i-

dapopa  llpoB^fiuaTa   ebsuypduua)v  pcoyu@v  Mat   d^^Ti^€Tti6pdoecoe atJ-
T@V.

T€^os   oL   DATSYSHIN   and   SAVRUK   {1973,1974}      dvTeueTd>ni-

oav   T6  y€viw6v  Ttp6B^nua  Too   €Enos€vTiu€vou  6L'      €bsuypduucov

pcoyu@v  dnetpou   tooTp6nou  u€oou  u€   u6vnv   Tfiv  Ttapa6oxfiv     Tfie
abTfi§   apopTto€a]s   €n'   duq)oT€pcov   T@v   Tt^€up@v   eMdoTTie      pa]yufie.

Tfiv   Ttapa6oxfiv   TabTT|v   €En^etuau€v   ets   T6   Tufiua   ToOTo,      6Ttou

e9ecopfioauev   Td§   eb9uypduuoue  pcoyude  6uvGu€va§  vd  tpopTtEcov-
Tai   waTd   6Ldapopov   Tp6Ttov   €nt   T@v   6bo   Tt^eup@v   Tcov,MatTOL   f`-

Ito^ousfioauev   MaTd  Td  d^^a  Tfiv  u€So6ov   T@v  DATSYSHIN          and

SAVRUK .
uooov  dapop6   T€^os   eLs   T6   np6B^nua  Too   €ETio9evTiu5vou   6Ld

Tux6vT®v   oxnudTa)v   pcDyu@v  dTtetpou   LooTp6nou   uEoou,         TobTou

6€v   yvcop[Eou€v   vd   €x"   6osfi   yE:vLMfi   ^boLe  n6pav   Tfis   €Le        T6

Tufiua  TooTo   ttTTo6e iwvuou€vnc.
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82.    pQrMH   ENToz]   HEHEPAz:MENoy   IzoTpoHoy   MEEoy

ELs   T6   nap6v   Tufiua  Sd  6d)-
oouev   Thv   ^boiv   Tot)           T[pd>Tou

S€u€^Ld6ous   TtpoB^fiuaTo§   6L 'd-

Tt^fiv   ^etav   pcoyuhv   L   €vT6s   Tte-

Ttepaou€vou   tooTp6Ttou          u€oou
Tt€piopLEou€vou   bn6   dTt^fi§   ^et-

ae   wauiTb^Tie   L'   d]e   €ie   T6      Ttci-

pan^€bpcos   Exfi|J,a   1.   ®d      t6couev
6TL   T6   np6B^nua   Tfiepcoyufie  €v-

T6§   iicnE:paou€vou   tooTp6Ttou u€-
oou   6€v   napouoLdE€l      t6ierlT€-

ExfiucL    I

poe   6uoMo^tas   MaTd   Thv   €TTt^uotv   Iou   wac   6TL   6   Tp6Tto§      €TtL-
^t]oeco§   €[vaL   dpw€Td  dvd^oyo§   Too   €te   T6   Tufiua  Al   €MTlSeu€-

vou   6Ld  Tfiv   €Ttt^uoLv   Too  npchTou  S€u€^ich6oue   npoB^huaToe6id

pcoyufiv   €vT6e  dTt€tpou   tooTp6Ttou  u€oou.
"H6Ti   dvaTp€xovTee   ete   T6   Tufiua  AI   TtapaTTipoouev   6Ti      ete

Tote   Tt>nous    (Al.i)   at   oTascpat   I  Mat   I-'Tfis   apopTto€cos        €te

T6   &iieLpov   6bvavTaL   vd  9€copTisoov   €v   Ttpow€iu€vap     un6€vLMat.

®€copoouev   d]oabTcoe   Thv   ouvdpTTioLv   ®(z)    6i6ou€vTiv   bTt6 Too  Tb-

Ttou    (Al.7)    Mat   dvdyouev   obTco   T6   Ttp6B^Tiud   ua§   €te   T6v   Ttpoo-

6LopLou6v   Tfi§   ouvapTho€cDe   ap(t)  .   Hp5TteL   6ua]e   €vTaosa   T6     6-

^oM^hpa]ua   CAUCHY       (A1.7)    vd   €MTetveTaL   6xL   u6vov   €Ttt         Tfi§

pcoyufis   L,   d^^d  Mat   €nt   Too  6ptou  L'   Too  Tt€nepaou€vou      too-
Tp6Ttou  u€oou,   €dv  6€   Tesfi   Lo   =  L+L',   6   Tbnos    (Al.7)      6bva-
TaL   vd   ypcxpfi   d>§   €Efi§    :

®(z) 2ni `Lo
fldT .
I-Z (1)

'ETtt   Tfis   p®yufie   L   toxbouv   Ttd^iv  aL   6piaMat             ouvsfiMai

(Al.4),   atTlv€s   ^6yap   Too   Tbnou    (I.)    Mat   T@v   TttTta]v   Too      PLE-

MELJ  ypdapovTai   Mat   d]§   EEfie    :

ap(t)+STE)+±±[Etp'  (t)+ty+(t)-ny-(t)]    =   2alI),
dt

(2a)
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I

±  LOFdT-± jLo=aF+= [= jLOT#dT+v+tt7+
+T-(t) =   2SIE).                                                                                           (2B)

'ETTt   Tfis   €EcoTepLItfis   "auTtb^nc   L',    6iTou   SeopetTai,   cos   wac

€Ttt   Tfis   pcoyij,fie,    yvcooTfi   f`   ap6pTioie,  f\   6pialtfi   ouvshltTi,         ^6yap

Too   Tt)iTou    (Al.3),    Sd   etvaL    :

©+(t)+gilt)+i  [E®' +(t)+¥+(t)  ]  =  5TE) ,                    (3)
dt

€vsa   €T€STi   6Ttt   Tfie   MauTtb^ne    L',

p(t)   -crn+lot. (4)

:-1

AL   ouva,pTfioeLe   @(z)    wCht   ¥(z)    6€v   6ptEovTai   MaT'       dpxhv

ets   T6   dTteLpov   Tufiua   Too   ETtLTt€6ou   €MT6e   Tfis   wauTLt)^ne   L'.Au-

vdu€Sa  6uoe   f`uete  vd  S€cDphocouev   TabTas  6piE.u€va§   Itat   €Itet

Bdo€i    T@v   atjT@v   TbTtcov,    d]e   Too    (1)    6i,d   Tfiv   ouvdpTTioiv   ©(z)  ,

T@v   toxu6vTov   6Ld   T6   Ttenepaou5vov   Tufitj.a   Tot)   €iiLTt€6ou           T6

waTa^auBav6uevov   bTt6   Too   tooTp6Ttou   u€oou   Mat   wetu€vov      €v-
T6s   Tfi§   ItauTtb^T|§   L'.    Auvdue8a  ot)To  vd   etoaydycou€v   6Ld     Tde

6piawds   TLude   @-(t)    Mat   T-(t)    T@v   ouvapTho€ov   ®(z)              Itat

¥(z)    €wT6e   Tfis   ltChuTttJ^Tie   L'   at)SatpeTov   6piawhv   ouvsfiltnv      d-

vd^oyov   Tfis    (3)  .    `Qe   TOLat)Tn   6€,   TtpoTiudTou   fi   €Efie    :

®-(t)+g=lt,+±± [E®,-(t,+v-(t,I   -=lt, ,                   (5,
dt

ate   6id   Ttpoo8€oeoe   ltat   dapaLp€o€oe   TG3v   6pLaw@v   ouvST"@v    (3)

Mat     (5)    ^6yap   wac   Tfie   €wappdoeos    (I)    Tfis   ouvapThoeoc            @(z)

wac    T@v   TttiTov   Too    PLEMELJ  TtpowttTtTouv   wac    €iTt    Tfie      MauTtb^T|S

L'    6pLawat   ouvsfiltai   €vT€^@s   dvd^oyoi   TC3v   6iTt   Tfie   poyufie      L

LoxuouoC)v    (2)    u€   u6vnv   Tfiv   6Laapopdv   6TL    €Ttt   Tfis   ltauiib^neL'

fi   ouvdpTTiouc   q(t)    etvaL   uTi6€vLwfi   ltat   Tot)To   ^6yap   Tfis      €It^o-

yfis   Tiis   6pLc"fie   ouvsfiwr\e    (5)  .
Etvou   Tt^€ov   iipotpav€e   6TL   oL   TbTtoL    (Al.Il-15)          ioxbouv

ltat    €v   iipoM€Lu€vap,dpw€t   vd   T€Sfi   Lo   dvTt   Too   L   Tt^hv   T@v      6-
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^olt^npcoudTov   T@v   Ttepi^auBav6vTov   Tfiv   ouvdpTr\ouv   q (t)  ,   &Ti,-

va   €i4TetvovTai   Ttd^iv   u6vov   €Ttt   Tfis   poyufie   L.    .H   ^tJOLC     6rl-

^a6h   Too   npoB^huaT6§   ua,e   6t6€TaL   t>Tt6   Too   Tt)TTou    (i)    Too   €w-

appdEovTo§   Tfiv

¥(z)   =  illi

Tot)   6t60VTOS

d]e   ^bo€coe   Tfie

w^Ti pot L wfi e

=`Lo

++lil

@(z)    Mat   Too   Tbiiou    :

jLE±aF-± jLOEpaF-± jLo#T  t6)
Thv   ny(z)  ,    Tfie   ouvapTfio€cDe   ap(t)          ebpic"ouEVTie

dvTLOTotxou   iip6e   Thv    (A1.15)    i6iou6papou   6^o-

€ELocho€coe    :

#dT-i

1
(D ( I )

jLO=aT-=[":jLO=aF+
I-I

Lo`, ` -'   (I-t,2
dT]  =  2Ifj-i =  jLEELaF  t7j

Loxuot)oTis   T6oov   6iTt   Tfis   poyufie   L   6oov   wac   €Ttt   Too   €EOTepL-

Itoo   6ptou   L',   Tf|s   ouvapTfioecDC   p(t)    6plEou€vT|S   €Ttt   u€V         Tfis

pcDyufie   L   BdocL    Too   TbTtou    :

2P(t)    =    (On++On-)+i(Ot++Ot-), (8)

TtpolttiTtTovTos   diT6   T6v(Al.5a)  ,    €dv   Tesfi,   d]s   iTpoaveap€psn,    r   =
=   IT'=   0,    €Ttt    6€   Tfis   wauTtt>^Tis   L'    Bdoel    Too   TttTtou    (4)  .

H€pav   Tfie`  i6Lou6papou   6^olt^TipoTLwfie   €ELod>oeos    (7)    f\OuV-

dpTTiois     ap(t)    Ttp€Ttei   6TToo6fiTtoT€   vd   Tt^ripot   ltat   Tfiv   ouvsfmnv

uovooT|udvTou   T@v   u€TaTOTttoeov    (Al.23)  .
IIp€Tt€i   djoabTos   wac    €Tlt   ifie   €EOTepiwiie   ltauTtt)^Tie   L'vd   L-

oxtm       f\   OuvsT|wn   TOG)   uOvOOTiudvTOu   T@v   ueTCLTOTT.toeov    :

;L,d{-u+(I)+iv+(I)}    =   0.                                                                      (9)

®d   6€tEouev   6TL   atJTTi    toxuei   wac   6€v   dT[aLTetTaL   vd     ^n-

tpsfi    t6LaLT€pcoe   bTT'6iLjLv,    d]e   f\     (Al.23),    waTd   Thv   ^boLv       €v6e

ouyME:MPLu€vou   TtpoB^huaToe.

H]Tg±+:EL,t=:u::TaLvdypatofiltatche:::;:
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^ChuBavoti€vou   6€   tJTT'6ULv   wac   Tot)   TbTtou    (Al.19)    aoTri   TtepaL    -

T€Pco   ypd(P€TC"    :

jL,   {@+tTl"ffii+=  [=@'+tTi+xp+tTtl  }   aF  =   0    t]],

fi   dlt6un,    ^6yap   Tot)   TbTtou    (3)    wa.i    Tot)   Tt)Ttou    (Al.25a)     :

("+I,    lL,©+(I,dT  -     i,P(I)dT   =   i(Xn+iYn)t              (12)

€Vsa    (Xn,Yn)    etvou   fi   ouVo^LW@S   €Eac"oUu€vT|   6bvauls   €TTt   Tfis

WauT[b^T|S   L'.    Ae6ou€vou   6uoc   6TI   T6   Secopr|8Ev    lo6TpoTtov      u€-

oov   tooppoii€t,   dvTts€Tos   Tfi§   Ttpoavaap€psetoTie   6uvduecoe    (Xn,

Yn)    iip€TtEH   vd   ctvaL   fi   ouvo^L]4G)s   €Eac"ouu€vTi   €Ttt    Tfie   pcoyufie

6bvauie    (X,Y),    fiTOL   vd   €xcDuev   ^6yap   Mat    Too   Tttnou    (Al.26)     :

x+L¥   =   _.2L    LqtT,dT   =   _txn+L¥n,    =   Ltlt+I,    i,a+ttT],:;.

BdocL   6uco§   Too   Tbnou   Too   CAUCHY,  6€6ou€vou   6TL   f|   ouvdp-

TTioLe   ®(z)    etvaL    TUTiuaTLM@e   6^6uopapoe   €vT6e   Tfie         Maunb^r\s

L'    Tt^hv   Tf`e   pcoyufie   L,e[vaL    :

jL,@+(I)dT   =   -jrL   {®+(I)-®-(I)}    dT   =   -jLtp(I)::;)

6n6T€   i   ouv9hMTi    (13)    Too   uovooT|udvTou   T@v   ucTaTOTtto€cov   €Ttt

Tfis   ltaunb^Tie   L'   dvdyeTaL   etc   Thv   ouvshttTiv    (Al.23)    Too     tio-

voonudvTOu   T@v   uE:TaTOTtto€cOv   €Ttt    Tfie   pcDyufi§   L,    €ap'6OOv      6Ti-

^a6h   toxbcL   i   uta   ouvsht4r|,    toxbEL   Mat   f`   ET€pa.

Z}XETIKAI   EprAZ}IAI   -HAPATHPHEEIZ]:    T6   €EeTaos€v   eLe         T6

Tufiua   ToOTo   Ttp6B^nua   Tfie   dii^fie   ^etae   pcoyufie   €vT6§     TteTtepa-

ou€vou   tooTp6Ttou  u€oou  6€v   exei   Tbxei   u€xpi   ofiuepov     yevi-
Mfie   ue$66ou   dvTiueT®ntoe®e,   MatToi   Tt^ctoTou   eL6LMat      Tt€pL-

TtTchoei§   aoToO   €xouv   €Tti^usfi   t)Tt6   6iatp6pcov   €peuvT|T@v.   MeTaE,b

T@v   ox€Tiw@v   €pyaoLG}v,d^^'ets   eL6LMd  "poB^huam     ebsuypdu-

ucov   poyu@v   €vT6c   TteTtepaou€vou   tooTp6Ttou   u5oou  dvatpepou€vcov,
6uvduesa  vd  dvaap€pcouev   T6   dpspov   T@v   SRIVASTAVA   and     KutyIAT R

*,

tr#
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{1971},Sis   T6   6notov   €Tti^beTai   T6   Ttp6B^T|ua   Tfie   dn^fie      etJSU-

vpduuou   p®yufi§  JteLu€vn§   €vT6e  ltult^iwoo  6tc"ou  "ChTd          ufittos
uide   6Lau€Tpou   TobTou,    T6   &pSpov   Too   WILSON   {1971},   eLe     T6
6Ttotov  ue}eTdTaL   T6  np6B^Tiua   Tfie   ebsuvpduuou  paJyufie        €VT6§
n€Tt€paou€vou  ltat   Tux6vToe  oxhuaToe   tooTp6Ttou  u€oou,   T6     &p-
Spov   T@v   BOWIE,   FREESE  `and  NEAL   {1973},    ete   T6   6Ttotov   ue^€-

T&Tai   €ntons   T6  abT6  np6B^nua  Tfi   xpfioeL   wac   Tfie   ue$66ou   Tfie

ouuu6papou  dTteiJtovtoe®§,   wac   T6  dpspov   T@v   HARTRANFT   and   SIH

{1973,§4.2},    ets   T66Ttotov  €EeTdEeTaL   T6   Ttp6B^T|ua   pcoyufis   Ma-

Ta^nyobcms   €nt   Too  6ptou   Too  neTtepac"€vou   lo®Tp6Ttou       u€oou
Tfis   ^boea)s   etJpic"ou€vne   6Ld  6ia6oxiM@v -6owLu@v.   Bdcriv        T@v

XPT|OiuoTtoLOuu€Va]V   ets   Td   Tpta  Ttp@Ta   T@v   Ttpoavatpeps€vTa]v   dp-
Spcov   ue$66a]v   dnoT€^et   h   u€So6oe   T@v   uiya6Lw@v           uETaB^T`T@V,

Tfie  6€   xpnoiuonoiouu€vn§   et§   T6  T€TapTov  &pSpov  ue$66ou       h

u€S06oe   T@v   ueTaoxTiuaTiou@v   FOURIE_R..
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83.    pQrMH   METAE¥   A¥o   IEOTpoHp.N   MEz]QN

®€copoouev   &Tte L-

OOv   €TttTte6ov      u€ooV

ouvLOTau€vou   €E      €-

v6s  dTtctpou     Tuhua-
Toe   S2   MaTa^auBavo-

u€Vou   bTt6    LooTp6Ttou

u€oou   2   u€   oTas€pde
M2   Mat   u2t    €vT6eTOo

6Ttotou   €x€L    €yw^eL-

osii          il€ Tte paou€vov
€ylt^eLoua   SL   €E      i-

SI

M€oov   1

(M1,    ul)

Z]xfiua   i

M€oov   2

(M2,    u2'

L'

L    =L+L,a

ooTp6llou   u€Oou   1   u€
oTasepde   ML   that   u[,   dJS   Gis   T61TapaTL^etJpcoe   I:xfiua   I.    T6      €y-

J4^€LOua  SL   ItaTa^tiyel   Sis   ^etav   MaulTb^nv   Lo   ouvloTau€W   €E
€v6e   TufiuaToS   L',   Mas.6   at   TTeploxat   SL      wac   S2   etvou   OUVT1-

vcou€vou,   wac   €E   €v6e   TuhuaTo§   L,   Itas'6   aL   lie:pLoxat   SL      Wac

S2   €tvaL   €^etJ8epal   Vd   ueTaTOTTiosoov   oxeTLMG3e   u€TaEb           Tov,

oxT|uaTIEou€vTle   oOTo  tllds  dTt^fis   ^etas   poyufis   ueTaEb   TC)v   lie-

::::::v:: :::I:3 :M;:":o:::a:::u::o::::n:v=d::::a:::Y :t::o:=
T€pae   Tde   Tt^eupdc  at)Tfic.    ~Exouev   6n^a6fi   Tp6Ttov   Tivd     iTept-

TtTooLv   TtpcbTou   S€ue^ich6ous   TtpoB^fiuaTos.    'ETTt   Too   TufiuaTOS   L'

dqJ.€T€pou   Tfic   ltauTtb^ns   Lo     dtp.€v6s   u€v   tJTtdpxei           ouv€xela

Tfis   Itas€Tou   Jtat   Tfi§   €tpaTtTouevlJtfis   ouvLOTd>oT|s   T@v   Tdo€ov ugr

TaEb   T@v   TT€Plox@v   SL   Itat   S2,   clap.€T€pou   66   bTtdpxel         yvooTh

douv€xeia  u€TaEb   T@v   ueTaTOTttoeov   TG)v   dvTioTotxov     onuetov

T@v   6Uo   iTepLox@v.

KaTd   Td   dvajT€p®   5xou€v   ouveTtG)e   €Ttt   u€v   Tfie   pcDyiJfie            L

6pLaMde   ouvshMae   Tfi§   uoptpfie    (Al.3)  ,   SecopoovT€e   Thv   MauTttJ   -

^Tlv   Lo   6laypaq>ou€vT|v   ltaTd  Thv   dvsopo^oyLaltfiv   apopdv,   €Ttt   6€

Tfic   wauTtti^ne   L'   €xouev   Tde   €Efic   6tJo   6pLawds   ouvsfiltas   :
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®o+(t)+©o+(t)+d±[E©'o+(t)+nyo+(t)]=
dt

=   @o-(t) +6=TE) +±= [E®b-(t) +vo-(t)I  ,
dt

(|a)

©o+(t)-Wi®o+(t)T±i  [E®'o+(t)+Yo+(t)]    =

=ro{®o-(t)-wd2tffi)+±[t®6-(t)+two-(t)]}+go(t),
dt                                                                  (1B,

Tfis    u€v   iipd>TTis,    ^6yap   Mat    TG}v   Tt)Ttcov    (Al.3)  ,        €Eaoq>a^LEoboTie

TT|v   ouv€xciav   Tfie   Mas€Tou   Mat    Tfie   €apaTtTou€vLMfie   ouvLOTd>oTie

T@v   Tdoecov,    Tfis   6€   6euT€pas,    ^6yap   wac    T@v   TbTTov          (Al.19)  ,

€Eaoq)a^lEotJOT|s   Tfiv   SecDpouu5vTiv   d)s   yvooThv   douv€x€lav   ueTa,-

EtJ   T@v   u€TaTOTtto€ov   TG)v   dvTioTotxov   oTiuetov   Tdiv   6t)o      u€ocDV,

Tfis   ouvapTfio€cDS   go(t)    6PLEouEVT|S   d>§    :

go(t)    -2ul
d  [ u+ (t) -u_ (t) I

ae
+id[v+(t,-v-(t)]     ).(2,

aE
`H   I)Tt€Lo€pxou€vn   eLc   Tiv   oxEOLv    (1B)    oTasepd   I.o         6ptEeTou

a,s   :                                                            ul
r-0u2 (3)

ALd   Tfiv   €Ttt^uoLv   Too   dvcoTEpcD   TtpoB^huaToe   6pLaMG;v      oiJv-

SnwG5v,    flTOL    wa8opiou6v   TG5v   ouvapThoeov   ®o(z)    wac    u'o(z)    eLs
a

6^6M^npov   T6   €iitTt€6ov   Sd   xpTioLuonoLTisfi   u€So6o§     dnoT€^o0oa

€ii€wTaoLv   Tfie   €apapuoosetoTie   ete   T6   Tufiuci  Al   6i'dTt^fiv   ^€tav

pcovuiv   €vT6e   dnctpou   uEoou.   Eiodyouev   obTcoe   dvTt   TG)v      ouv-

apTfioccov     ®o(Z)    Wac    nyo(Z),    Tde   a(z)    Itat    P(z)    Bdoci    Td>vo)(E-
occDv    (Al.i)    €Eaoapa^tEo\`Tce   Thv   ouuncpiapopdv    (Al.6)    ete   Thv

Tt€pLoxhv   Too   dn€tpou   Tdiv   dyvd>oTcov   oijvapTtioechv      uae.
•'H6ri   €iit   uEv   Tfie   pcoyufie   L   Loxbouv   a.L   6pLc"at   ouv9fiMaL

(Al.4)  ,    €nt   6€   Too   T6Eou   L'   aL   ItdTcosL   6pLaMat  ouvsfiMal  Ttpo-

wbiiTouoai    €w   TG)v    (i)    ^6yap   T@v   ox€oecDv    (Al.I)  :

[®+(t)-®-(t)]    +   [®+(t)-a-(t)]

+  ['p+ ( t) -I,_ ( t) I =0,

I  [®,.+(t)rd,-(t,]  +

(4a)



108

[®+(t)-ro®-(t)I   -[Iti5Flt)-rolt25=lt) I  +i±{E [®'+(t)-

-r`o® ' -( t)] +   [ ny+ ( t) -row-( t)I
)

=   g(t),                                    (48)

5v9a   eT5Sn   :

g(t)   =  go(t)+(ro-I)r-(rolt2-ki)I+¥(ro-1)r'.                  (5)

®ccopoouev   fi6n   Tfiv   ouvdpTTiouv   ®(z)   napioTau€vnv   bTt6   Too

6^oM^Tipd>uaToe   CAUCH¥    (Al.7)    €]{Teivou€vou   6u®e   6xi   u6vov   €-

Ttt   Tfis   pcoyufis   L,   d^^.Gap.6^ne   Tfis   ltauTtu^ns   Lo.    .Ioxu6vTav i+

6Ti   T@v   Tbncov    (Al.8-10)     toxbeL   Mat   fi   6p.iaMfi   ouvsfittn    (Al.ll)

€n[   Tfie   pcoyufie   L,   d]oabTCDe   6€   f`   MdT®Si   6oiawfi   ouvshttn     Ttpo-

MbnTouoa   €M   Tfie    (4a)    €Ttt   Too   T6Eou   L':

¥+(t)-ny-(t)   =  -¥{  tp(t)+ae)}   iapTt).                            (6)

'Ava^6y®e  Ttp6e   Tfiv   napdoTaoiv    (Al.12)    6id  Tfiv     ouvdpTTi-

oiv   ur(z)    6id   Tfiv   Ttep[uTooiv   dTt^fis   ^etae   pcoyufis   €vT6e   dTtet-

pou   iooTp6Ttou   u5oou,   TtapaTnpoouev   6Ti   f\   ouvdpTnoie          xp(Z)
6id  T6   €vTaosa  €EeTaE6u€vov  Ttp6B^nua  ^6vap  T@v   6piatt@v  ouv-
ST"@v    (A1.Il)    wac    (6)    6€ov   6ii®e   6t6eTou   ttTt6   Too   MdTa>SL   Tb-

Ttou    :

"  ± ± jLEE¥aF-± |Lo¥aF-± jLo¥±=+dT  .    t77
0i   TbTtoi   Too   PLEMELJ   6t6ouv   6id  Td£6pLawds   Tluds     Tfis

ouvapThoe®e   a(z)    €Ttt   Tfie   wauTtb^ne   Lo    :

®±ttt   =  ±kettJi±  jLO¥±=}dT   ,                                                 t8,

€v$  6id  Tde   6piaMde   Tiude   Tfie   ouvapThoe®e   ¥(z)    toxbei      €T[t

uEv   Tfie   pcoyuiie   L   6   TbTToe    :

V±(t)   =  ±±  {E  [2qlT)-ap(t)-5lt)I   -Eap'(t)    }  +

+± jrLIfrd-± jrLO¥H-±I jLO#dT  ,      tg7
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€Ttt   6€   Too   T6Eou   L'6  attT6e   d>e  dvco   TbTtos   u€   u6vnv   Tfiv     6ia-

q>opdv     6Ti   6€v   baptoTaTaL   6   6poe   q(t)    €vT6e   Tfie   Ttpd>Tn§     dy-
]tb^Tie   TOG   Ttpd>TOu   u€^Ou§.

-H6n   f`   Ttpd>Tn   6pLawfi   ouvsfmn    (Al.4a)    €Ttt   Tfie   pa)vufieL^6-

yap  ltat   T@v   Tbncov    (Al.8-9)    ItaTa^fiv€i   €te   Tfiv   MdTa]SL         16L6-

uopapov   6^ow^np®TiMfiv   €Etocooiv   €vTe^@e   dvd^oyov   Tfis    (Al.15):

:1Lo

i±
Ttl #dT-iTti

;Lo
ap ( I )

fla=-± ±ILo#a=+
2=  2If)-H dt

__ __ _

aE ` L#aF  . ,10,
•ETtt   Too   T6Eou   L'   ebptc}tteTai   6uot®e   ^6yq>  Tfie 6pialtfie ouv

9tikT|S     (48)    f`   MdTco8L

I-ro
(l+ro,ap(t,   i   --."1

¥(E[
-( |+ro )

-=   jrLo
I

16i6uoptpoe   6^ow^npcoTiwfi   €Etoa]oLe

`Lo#dT-tk[+rolt2irfe)+
I-r

( I+ro ) q) , ( t) -Ttl

"1-ro " 2

`LOT#dT]_       -o

)L
flat+
i-I

9,(p(t,+dr,,+i(plt,inI-t a=-i IL.#dTI
fills   dTt^onoiouu€vTi   ypdap€TaL   dje   €Efie

-{(Wi+I)+ro(It2+I)  }  If)+I
Tti

+ ( I-ro )

-2g(t)    '

#  }LO=ri-( i-ro';-:L{o"+  jrLO=a=+
±   ILoap(I, =  2gtti-2JEl  jlLEEaF.   ti2]ni

ELe   Tfiv   Tt€ptTtTooiv,   Ita8'f|v   €xou€v   €v   u6vov   u€oov      dvTt

6Uo,   6Te   etvai    :

ro    =    1'                 Itl    -It2=J€' (13)

T6Tc   fi     L6L6uoptpoe   6^Ow^TipcoTLIth    €EtocooLe     (12)     6t6cL    €Ttt    Too

T6Eou   L':

( o ( t ,  - -il i , . (14)
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reviM@e   €xouev   TtdvToc     vd   €TtL^boouev   Tde      L6Lou6pq>oue

6^ow^npoT"ds   €Eiodoeis    (10)    Itat    (12),   Tfic   u€v   Ttpd)Tns      'L-
oxuotJone   €Ttt   Tfie   poyufic   L,   Tfis   6€   6euT€pae   €Ttt   Too      T6Eou

L;Ttp6s   e6peoLv   Tfie   Ttultv6TriToc   ap(t)    Too   6^olt^npchtmTos   CAU-

CHY    (A1.7)    Itat   Ttpoo6LopLou6v   Tfie   ouvapTTioecos   a(z)    wac    et-

Ta,    Bdoei   Too   Tt)TTou    (7)  ,   Ttpoo6iopiou6v   Tfis   ouvapThoeoe

P(z)  .

Hp€Ttei6uoe  vd  ^dBouev   bTt.   6Uiv   ltat   Thv   ouvsfiknv        Too

uovoonudvTou    T@v   ueTaTOTttoeov.   AOTn   etvai   6id  T6   €EeTaE6-

uevov  Ttp6B^nua   Loo6bvauoc  u€   Tde   eEfis  6bo  ouvsfiwas   :

`L
d[-u+(I,+iv+,I,I   =  0   '

a
1L

d[-u-(Ttriv-(Tt]    =   0         ti5t
a

€ECLoapcL^Lfoboae   T6   uovoohuavTov   T@v   ueTChTOTtlo€cov   T6oov      6Ld

T6   €YM^eioua   S[   6oov   Mat   6Ld   T6   dTt€ipov   u€oov   S2. 'EM TobTcov

:-:`::-::::::::'--::_i:i_-I::i:-:::-::::::-:-i.::-::-:=:-::-::-:-::,.-:-::-::-::-::-::::
Toe,   6Ttou   6€v   tjaptoTaTai   p®vuh   €vT6§   Too   €vM^etc"aToe   SL,d-

"ou€vei   6E   h   Tt^hpoois   Tfie   6euT€pa§   T@v   ouvsn7{dv    (15)  .   Hp6s

ToOTo   dtpaipoouev   TabTnv   dn6   Tfi§   TtpchTne,   fiTie   €S€cophsn   n^Ti-

pouu€vn   dap'€cLUTfie,    6Te   TtpoMbTtTEH   h   7{dTo9L   ouv9h7{n         €7tappd-

Eouco   T6   uovoofiuavTov   T@v   ueTaTOTttoecov   :

jL   d{-[u+(I)-u-(I)I+i[V+(I)-V-(I)]}    =   0    ,                          (|6)
a

fiTie   ^auBavou€vov   tjTt.    6Uiv   Too   6pi_ouoO    (2)    Tfie   €Ttt  TficMau-
iit)^ne   L'   6i6ou6vTie   ouvcLPTTloeoe   go(t)  ,   Too   dpiouoo    (5)       Tfie

ouvapThoecoe   g(t)    7tal   Too   TbTtou    (A1.19)    6bvcLTai   vd   ^dBn   Thv

ttdTcosi   uopapfiv    :

jL{[®+(TWo®-(I)I-[wi6TiiT-roM26=l=T]+={F[®'+(I)-
-ro„T)I+[V+(I)-ro¥-(I)]}F  =  JL,g(I)a=   '          (17)

€vsa  h   oTasepd  ro   6t6cTou   nd^Lv   tjTt6   Tfis  ox6occoe   (3)  .
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`H   ouvsfiMT|   uovooT|udvTou   T@v   u€TaTonto€cov    (17)    6bvaTai   vd

ypaapfi   Mat   ouvapTho€L   u6vov   Tfie  dyvd>oTou   ouvapThoecoe  ap(t)    €-
Ttt    Tfie   MauTtb^Tie   Lo,    €dv   ^Tiapsoov   bii.    6iLiiv   oL    TbTtoL     (8)          wac

(9)    oL   6t6ovT€e   Tde   6pLattde   Tiud§   Tdiv   ETiTouu€vcov   ouvapTfioe-

cov   ®(z)    Mat   ny(z)    €nL   Tfi§   wauTtb^ns   Lo   ouvapThoeL   Tfi§         dyvdt-

oTou   ouvapTfio€coe   q>(t)  .

ZXETIKAI   EprAZ}IAI   -IIAPATHPHEEIZ}:   T6   €E€Taos€v   ete         T6

Tufiua  ToOTo   np6B^T|ua   Tfie  dTt^fis   ^etae   pcoyufis   ucTaEb   6bo   loo-

Tp6ncov   u6ocov   €xei   ue^eTTisfi   ele   Tds   et6LMde   TtcpLiiTchoeL§     ab-

ToO,   6nou   T6   6pLov  u€TaEb   T@v   6bo   u6ocDv   etvaL         ebsbypauuov

Mat   waTd   ouv€Tt€Lav   Mat   t`   p®yufi   €bsbypauuoe   fi   Tt€pLap€p;La   wb-

w^ou   MCht   MaTd   ouv€neLav   f\   pcoyuh   oxfiuaToe   T6Eou   wbM^ou.M.eTa-

Eb   Tdiv   doxo^ns€vTCDv   u€   T6   iip6B^Tiua   Tfie   pcoyufie   ueTaEb   6bo   L-
ooTp6Tta]v   fiuL€TtLii€6a]v   fiTo   6   ERDOGAN    {1963,1965} ,    Tt^f`pn            6€

ocLpdv   oxeTiw@v   Ttapanouii@v   6bvaTaL   vd   €t)pn   Ti,e   eLe   Thv      €p-

ycLotav   Too   IQAKEIMIAH    {1973,     §12},    6Ttou   6iiL^beTaL   Mat    h   yE:-

vLMh   uopaph   Too   npoB^f}uaToe   TobTou   6Ld   Tde   n€pLTtTchoei§         ttat

Tdiv   Tpi@v   Seu€^icD6@v   TTpoB^TiudTcov. 'Aap'    €T€pou   u€   T6   np6B^nua

Tfie   oxfiuaTos   T6Eou   MbM^ou   pcDyufie   Tfie   etjpLc"ou€vTi§ ueTaEb Mu-

M^iMoO   LooTp6iiou   €yM^etouaToe   Mat  Too nepLBd^^ovToe   ToOTo   d-

Tt€tpou   tooTp6nou   u€oou   f`oxo^hsTioav   ol   ENGLAND   {1966},   PERL-

RAN   and   SIH    {1967}    Itat   TOYA   {1973}.
`YTt6   Tt^€ov   ycvLMfiv   uopaphv   gxeL   dvTLu€TCDTtLosfi   T6   Ttp6B^Tiua

Too   Tux6vTos   oxhuaToe   looTp6Ttou   €yM^etouaToe   €vT6e     dTt€tpou

fi   TtenepaouEvou   iooTp6Ttou   uEoou.   T6   Ttp6B^Tiua   ToOTou   €ue^€Tn-
ocv   6   SHERMAN   {1959},   6oTLe   6id   xpfio€cos   Tfie   u€$66ou   T@v   ui-

ya6iw@v   6uvaui7tdiv   (D(Z)    Mat   iu(Z)    T6   dvfiyay€v   €ts   8v      oboTTiua

L6iou6papcov   6^oM^TipcA]TiltG;v   €Eiocho€cov,    Tde   6Ttotae   ud^LOTa   dlto-

^obsco§   u€T€Tp€iLJev   ets    too6uvduoue   6^oM^TipcoTLMds         €ELod>o€ie

FREDHOLM   6€uT€pou   ec6oue,    o`L   LIST   and   SILBERSTEIN   {1966},ot-

TIves   MaTd   BdoLv   f`oxo^hsTioav   u€   T6   np6B^T|ua   Too     TeTpaycovL-

Itoo   €yM^etouaTo§  dMo^ou9fioavTes  Ttapan^T|otav   u€So6ov   uE     Thv

xpT|oluonoiTis€toav   bTt6   Too   SHERMAN,    oL   JAWSON   and        BHARGAVA
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{1961 } ,   otTive§   €xpTioiuoiTotnoav   Tfiv  u€So6ov   T@v     ouywevTpco-

u6v®v  6uvduea]v   €nt   Too  6ptou  Too   €vw^etcniaTos,   €n€^uoav  6€
dva^uTiM@e   T6  Ttp6B^nua  Too   €^^eiTtTiltoo   €yw^etc"aToe  ttat   ol
AGARWALA   and  KUMAR   {1971},   otTivee   €Tt€^uoav   n^hpcos   6id   Tfie

ue$66ou   T@v   uLya6iudiv   6uvaui%@v   a(z)    wac   T(z)    T6     nb6B^nua
TOo   MUM^L"Oo   €ytt^etcmuaTo§.

T€^oe   6   TSAMASFYROS   {1973}    €u€^€Tnoe   T6   yevLw6v        np6-

B^Tiua  ev6e  u€oou  dnoTe^ouu€vou   €M  TtepioooT€p®v   Too   ev6e   i-
ooTp6"cov   TunudT®v   ouvttewo^^nu€vcDv  u€TaEb   Ta)v  ttaTd     TufiuaTa
T@v   6pta)v   T®v   Hat   €^eus€pcov   waTd   T6   bTt6^oiTtov   u€po§   T@v   6-

pta]v   Tcov,   dvayayd>v   ToOTo   €te   €v   oboTnua   t6iou6p(ptA]v   6^oM}Ti-

pcoTiM@v   €Eiocboecov   6id  xpfioea]s   Tfie   ue966ou   T@v   uiya6iw@v 6u-
vauilt@v   ap(z)    that   u(z)  ..Ev   TotToi§,   t\   ^toi§  aoTn   Too  TSAMA-

SFYROS,   dis   wac   at   ^oiitat   ^t)oeis   T@v   TtpoB^nudTov   Tfi§   €TtlTt€-

Sou  €^aoTilt6TriTos  6i,.    io6Tpoita  u€oa,   6€v  6bvaTai   vd     €(pap-

uoosfi,   ete  fiv  ncptiTT®oLv  ward  T6  6piov  6bo  u5cov  baptoTaTai
p®Tufi   fi   was.   otov6finoTe  d^^ov   Tp6Ttov   crxnuaTtEeTai   vcoviaw6v
onuetov  u€   ycovLav   180°   ttaTd  T6   6piov   ev6e   T@v           tooTp6ncov
TunudT®v   Too  6^ou  u€oou  fi   ueTaE6   T@v   6ptcov  6bo   ToiobT®v   i-

ooTp6Tta]v   TunudTcov.
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84.    z]ElpA   HEploAIKQz:    AIATETArMENQN   pQrMQN   ENToz:   A-

HEIPOY    IZ:OTPOHOY   MEZ]OY

ill                                                lnrB-
`ve\\\`wl\\``

\
\

I:xfiua   I

®copoouev   ot)OTnua  ii€pio6ilt@S   6LaTeTayu€vov   ^etov        Po-

yuc3v   €vT6c   dTt€tpou    LooTp6Ttou   u€oou,   die   eL§   T6   dvoT€po    Exfi-

ij,a   1.     `EItdoTn   poyuh   Ttpoltt)TtTei    €w   Tfie   TtpoTiyouu€vns   TTis      6id

uc-mTOTtto€oe   ltaTd   ufiJtos   8   MaTd   Tfiv   6Let)SuvoLv   Tot)   &Eovoc
Ox.    Z]xnuaTtE€TaL    ot)Toe   fi    6LdTaELC   T@v   PoytJ.Giv    :        ...,    L_k,

•..,    L_.,~,    L_:,    L,    Li,    L2 ,...,    Lk ,...,    €vsa   utaToOTovse-

copouu€vTi   d>e   Scuc^Ld>6Tie   ouuBo^tE€Tai   dTt^@e   6i,d   Too   ouu86^ou

L.    Xdpiv   6i€ulto^t)voeoc   S€Tou€v   :

00
Lo          kg_coLk.

®d   €ECTdocoucv   €vTaosa   Thv   ilcptTtTcoolv   Too   TtpchTou      SE:u€-

^Lch6oue   TtpoB^huaToe   u€   ap6pTLoiv   Tfiv   abThv   €ap'6^®v   T@v      pco-

yudiv   Mat    ud^LOTa   TOLabTTiv,   dioT€   i   ouvo^L]4@e   €Eac"ouuEVTi   €ap'

€wdoTnc   poyufis   6bvauis   vd   ctvaL   uTi6evLwfi.    "Ooov   dapop¢      eLs

Tiv   Tux6v   bTtdpxouoav   tp6pTLOLv   cLe   T6   &ii€Lpov,Tfi   BOTi9etq  T@v

TttTtov    (A1.1)    Mat     (Al.5)    Mat    6Ld   Tfie   eLoayoyfie   T@v   ouvapTti-

oeov   ®(z)    Itat   ny(z)    Tei,vouo@v   eie   T6   uTi6€v   6i,d   y  -±co      au-

Tn   €voouaTot5Tai    €Lc   Thv   ap6pTLOLv   Tdiv   poyu@v,    xopte   ud^LOTa

vd   a'Jp€TaL   fi   bTt6t}€oL§   Tfis   uT|6€vLwfic   ouvLOTau€vT|S   6Uvdu€oS

€ap' ewdoTTie   TottTOv.



114

'EM   TG;v   ouvapTfioecov   @(z)    wac   xp(z)  ,    ^6yap   Td)v   dva)T€po      t)-

Ttos€oecov,   fi   u€v   Ttpd>Tn   etvai   Ttepio6"h   u€   Ttepto6ov   8,  fi 6eu-
T€pa   6ucos   6xi,   dva^uTiwd)Tepov   65    Loxt)eL    {   MIKHLIN,  .1957    ,

§     55   )    :

®(z+a)     =   ®(z),

¥(z+B)     .=    HIT(z)-B®'  (z)  .

Aid   T6   yeyov6e   6Ti   fi   ouvdpTTioie   xp(z)    6€v   etvai      Ttepio-

6iltfi   eLodyouev   dvT'atjTfie   Thv   TtepLo6iMfiv.  BonsnTittfiv     ouvdp-

TTioLv   T(z)    6pLEou€vTiv   d]e   €Efie    :

T(z)     =   Y(z)+z®'(z),

etJxep@s   6lonloTouu€vou   Bdoei   T@v   ox€oeov    (I)    6Ti    :

T(z+a)    =   T(z).

(2)

(3)

AL   6picma[   ouv8fiMou    (Al.4)    €ap'€ItdoTne   poyufie   Lk   6i.eLo-

aycoyfie   Tfie   iiepio6iMfis   ouvcLPThoecoe   T(z)    dvTt   Tfie   uh   iTepio   -

6iltfie   xp(z)    ypdapovTai   a)s   €Efis    :

®+(t,+a-(t,,   +  ,jilt,+J=i=,I   +i:-( (E-t,  [@,+(t,ro,-(t,I+

+  I T+ (t) +T-(t) I
)

=   2STE)  ,                                                            (4a,)

[®+(t)_®-(t)I   +   I  €FT=)-5=T=)I   +j=  {  (i-t) [®'+(t)ng'-(t)I+

+  [ T+ (t) -T-(t) ]
)

=   2EIE).                                                              (4B)

rlapaTTipoouev   fi6n   6Ti   ^6yap   Tfie   Ttepio6iwfie   6iaTdEeos   Ta>v

pcoyu@v,    Too   y€yov6Toe   6TL   bTtdpxei   f`    L6ta   tp6pTLOLe   6ap'    6^av

Ta>v   poyu@v   lta[   Tfis   Ttepio6"6TTiToe   Ta>v   ouvapThoeov           a(z)  ,

®'(z)    Mat   T(z),   dpMec   f`   Tt^fipoois   Taiv   6pialt@v   ouvST"@v       (4)

€Ttt   Tfi§   Seu€^Ld>6oue   poyufie   L,    tva  at)Tat   Tt^npoovTai   €ap'6^cov

TG5v   poyudiv.    `H   Seue^ich6Tie   aoTTi   poyufi   L   ttetTai   €vT6e   Tfisof}-

Tcoc      lta'^ouu€vTie   Seue^ich6oue   iTepLoxfie,    €uapaivou€vTie   etc      T6
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Z}xfiua   i,   fiTLe   etvaL   f`   Tt€pLoxh   fi   iiepiexou€vn   u€TaEb  6t)oMau-

Ttb^cDv   6iTiMOuO@v   dr6   TOo   y   =   -cO     u5xpL    TOo   y   =   +cO    7tat6Lep-

xouEv®v   Tfie   u5v   Ttpd]TTie   ueTaEb   T@v   p®yu@v   L_1   Mat   L,    Tfis   6€

6€uTEpae   ueTaEb   T6iv   pcoyu@v   L   MCht      L+1,    xcopte   B€Batco§            vd

T€uvouv   tdc   poyuds   Tat)Tae,   Ttpoepxou5vTi§   65   Tfie   6euT5pa§   €M

Tfi§   TtpchTTie   6id   u€TaTOTttoE:cos   MaTd   ufiMoe   8   MaTd   Tfiv  6LE:bsuv-

OLv   Too   &EOvoe   ox.
`H   €wappaoLe   Tfie   ii€pLo6LMfie   ouvapTho€coe   ®(z)    6€v   ytveTaL

€v   Ttpow€Lu€vap   6L.ev6e   dTt^Oo   6^OM^npd>uaToe   cAucH¥,    d>e            T6

(Al.7)  ,   Mas'6oov   ToOTo   Sd   €Ttpene   vd   €MT€tveTai    €tp'6^av   T@v

pcDyuGiv,   d^^d   6L'    €v6e   yevLweuu€vou   6^ow^npd>uaTo§         CAUCHY,

€ItTeivouEvou   u6vov   €Ttt   Tfie   S€ue^Lch6ouc   pcoyufie   L,    Tiic      Tiop-

(pfi e

;tzi  = ri jLaptT)#dT,                                   t5t
€Eaoapa^LEoboTie   Thv   ii€pio6iM6TTiTa   Tfie   ouvapThoecoe   ®(z)  ,   Mas'

6oov   d>s   ouvdpTnoie   F(z)    ^auBdveTai   uta  iTepLo6Lwh     ouvdpTn-

oi,e   Ma^ouu€vn   Seu€^Ld>6r`e   nepLo6LMfi   ouvdpTTioLe,       xapaMTTipL-

oTi,w6v   yvd>pLoua   Tfie   6notae   ctvaL   6TL   ^auBdvcL   6vT6e           Tfie

Seue^Ld>6oue   Tt€pLoxfie   5wdoTriv   Tiuf`v   abTfie   u6vov   diiaE.      Toi-

abTTi   ouvdpTTioLe   €tvaL    fi    €Efie      {GAKHoV,1966,       §    52}     :

2 1t i z

F(z)=e      8         ,

6Te   T6   yevLIteuu€vov   6^olt^fipoua   CAUCHY    (5)    ypdq>eTaL

®(z) q) ( I ) -

2 T[ i I
8e

2T[iT          2ltiz

e    8     -e    8

dT'

€TL   6€   dn^oboTepov    :

®(Z)   =  ±  jLap(I)   {cotE+F+i}  dT.

(6)

(7)

(8)

`H   Ttultv6TTie   ap(I)    Tot)   yev"euu€vou   ToUTou   6^oM^Tipd>uaToc

CAUCHY   8dL   iipoo6Lopiosfi   BdoeL   T@v   6pLalt@v   ouvST"@v    (4)          6-

apet^ouoa  deoabTos   vd  Tt^Tipot   Tiv   ouvt}fittnv   uovoontidvTou        T@v
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u€TaTOTttoecov    (Al.2l)    €ap'€MdoTne   pcoyufie.    `H   T€^euTata  at)Tn

^6yap   Tfis   TtepLo6"6TTiToe   T@v   ouvapTfioeav   ®(z)  ,    ®'  (z)          wac

T(z)    die   Mat   Tfic   ox€oeoc    (2)    etjlt6^os   6i,ouLOTot}Tai   6TL      et-

vai    too6ttvauoe   u€   TTiv   ouvsti"nv    (A1.23)  ,   €dv   6€   ud^ioTa     fi
T€^€uTata     Tt^TipooTaL    €TLt   Tfie   Seue^id>6oue   pcoyufie   L,          T6Te

sd   iT^TipooTaL    €ap'6^cov   Ta>v   pcDytrfev.    rlepaLT€pco   6€,    ^6yap         Tfie

bnos€o€coe   6TL   i   ouvioTau€vn   €ap'€wdoTne   pcoyufie      €Eac"ouu€-
vT|   6bvauie   etvou   uTi6ev"h,   €iTeTai   6Ti   T6   6^ow^fipcoua        Tot}

6€uT5pou   u5^ouc   Tfie   ouvsfittns    (Al.23)    ^6yap  ltat   Too        TbiTou

(Al.26)    etvaL    €TttoTie   uTi6cvLM6v,    ate   e'Le   Tiv   Tt€ptTtTcootv  uChe

f`   ouvsfiMTi   uovoontjdvTou   Tcbv   ueTaTOTttoecov   ^auBdveL   Thv   uop-

aptiv    :

/Lap(I)dT   =    o.                                                                                                                    (9)

A6yap   Tfie   ouvshwns    (9)    T6   yevLIteuu€vov   6^ott^hpoua   CAU-
®

CHY       (8)    6bvaTaL   vd   ypaapfi   dii^oboTcpov   d>§   €Efie    :

a(z)   =  ± jrLap(I)cotE.tFdT.                                             (10)

IIapaTTipot}uev   €Tttone   6TL   6Ld   z  ~±ico    f`   ouvdpTnoiectz)

T€tveL   eLe   T6   un6€v   ^auBavou€vTic   Ttd^iv   tjTt.6iLJiv.   Tfis   ouvstr

MTIS      (9).

Ete  Tiv  n€pLoxiv  Tfis  pcoyufie  L    i  ouvdpTnoLe  cotEF
6bvaTaL   vd  TtapaoTasfi   d>e   :

EcotEJF =  ±+a(I,z)                                                (ii)
(€v9a   a(I,z)    ouvExhe   ouvdpTnoie   €Ttt   Tfie   pcoyufie   L)  ,   TTapou-
oLdEouoa   ot)Tcoe   douvExeLov   €iit   Tfie   pcDyufie   L,   o6oa  waTd     Td

^OLTtd   TUTiuaTiM@s   6^6uopapos   OuvdpTTioLe   €vT6e   Tfie   9€u€^idt   -

Sous   iTepioxfie.   A6yap   Too   6Ti   Ttept   Tfiv   poyufiv   L   f\      ouvdpTn-

oie-Ttuphv   Too   y€viweuu€vou   6^oM^npd>uaToe   CAUCHY( 10)         Tta-

pouoLdE€L   Thv   ouuTt€piapopdv    (11)  ,   6uvduesa  vd   €apapu6o®uev
Tote   TbTtoue   Too  PLEMELJ   6id  Tde   6piattde   Tiude   Tfis     ouvap-.
Thoecoe   ®(z)    €nt   Tfie   p®yufie   L   ebptc"ovT€e   ^6yq>   Tfie   ox€oe®e
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a+(t,-®-(t,    =   ap(t),

®+(t)+®-(t)   =  i jLtp(I)CotEJFdT.

(10)

( 12a)

( 128)

HapaycoytEovTe§   a]s   Ttp6c   z   T6v   TttTtov    (10)    ebptowouev   Tfiv

€MtppaoLv   Tfie   OuvChpTio€coe   ®'  (z)     :

HZ)   =  H jLap(I)csc2E+==ZldT,                                         (]3)

€vS,^6yap   ltat   Too   TUTtou    (Al.9),   TtapaycoytEovTes   dec     Ttp6s         t

Tot)e   TbTtous    (12)    ^auBdvouev    :

®'+(t)-®'_(t)    =   q),(t),                                                                                  (14a)

1
®'+(t)+a,_(t)   -i

82i   J  L
ap(I)csc2EJELdT.

B
( 148)

A6yap   T@v   Tt)Ttov    (12a)    Itat    (14a)    fi   6pic"h   ouvshwTi          (48)

6t6€L    :

T+(t)-T-(t)   =  E  {2aTE)-ap(t)-5lE)}   -(I-t)aplt).       (i5)

`H   ox€oLs    (15)    ^6yap   Tfie   TauT6TTiTos    (3),    €Tttone   6€         wac

Tfis   TauT6TnTos    (Al.13)    ud§   dvayltdEei,   ^auBavou€vov   bTT.6iuLv

lta[    TG}v   Tt)Ttcov   Too   PLEMELJ    (12)    wac    (14)    6id               ouvdpTTiouv

©(z)    6L6ouEvnv   tjn6   €ttappdoecoe   Tfis   uopapfie    (10)    Mat   Tfiv   TTapd-

yoyov   atJTfis   @'  (z)    6i6ou€vTiv   tJTt6   Tfi§   €"appdoeos    (13)  ,   vd   6e-

xS@u€v   d>e   5Mappaoiv   Tfi§   ouvapTtioccDe   T(z)    Tfiv   €Efie    :

TtzJ   =  air  jLaTFJcotEJFa=-±jL  cotEII=zl  [aptT)dT+

+If)dr]-#  jL(I-I)ap(I)csofEJFdBT,                 (L6)

^Tiaps€tone   tJTt.6ULv   Mat    Tiis   €Efie   Ttpotpavot}s   TauT6TTiTos    :

I  tap(t)   I   '=   t(p'(t)+q,(t).                                                                               (17)

H€paLT€pco   ^6yap   Too   Tbnou    (2)    etjptc"€Tai   d]e   5wq>paoLe  Tile
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/

ouvapTio€®e   ny(z)    fi   €Efie    :

in  =  ±1 LalilcotEJFaF-±  jLcotE+==zl I tDtTjdT+

+;i;)ail  -#j  L  {=-(I-z)  }  apmcsc2LLi=zldT,      (i8)

^Tiaps€vToC   tJTt'6iuLv   Tt€pav   Too   TbTtou    (16)    wac    Too    (13)  .
•H   ouvdpTTioie   xp(z)    d>s   6i6ou€vr\   ttiT6   Tfie   €w¢Dpdoeos          (18)

ouutpcov€C   u€   Tiv   dnatTTioLv   vd   Tetvn   abTTi,   d]e   wac   a`L  a(z)  Mat

T(z)    BeBatcoe,   eLs   T6   un6€v   6i,d   z  -±ico  ,   6e6ou€vnc   BeBatoe

Tfis   ouvsfiltTis   uovooTiTjdvTou   Ta>v   ueTaTOTttoeov    (9)    che   wac      Tfis

bTtos€oeoe   uTi6evLItfis   ouvioTau€vTi§.€Eac"ouu€vns   €Ttt   Tfie     Po-

yufis   6uvdueos,    €E   fie,    ^6yq>   Too   TUTtou    (Al.26)  ,    €TteTaL   6Ti    :

/     q(I,dT     =   0.
L

'Eapapu6EovTE:e   T6v   6ebT€pov   TbTtov   Too   PLEMELJ   ete

ox€olv    (16)    etJptoltou€v    :

(19)

Ttiv

T+tt>+T-tt>=±jLaT=icotEJi=±LaF-±jLcotEJ=l

[ap(I)dT+{5li)a= I  -;¥j  L(I-I)tD(I)csc2EJ#dT.    (20)
"H6n   fi   6pialtti   ouvsfiltTi    (4a)    ^auBavou5vov   tiTt.6Ulv   T@v   Tti-

Ttov    (128),     (148)    wac    (20)    ude   6t6eL   Ttiv   EnTouu€v'nv         L6i6-

uoptpov   6^o"^TipcoTLwfiv   €Etocooiv   €Ttt   Tfis   Seue^id6ous   poyufie   L

u€   dyvooTOv   OuvdpTnouv   TTiv   ap(t)     :

±{Lap(I)cotEJFdT-±jLzif)cotEtFaF-
-¥{±jrLcotEl#[ap(I)dT+of)a=]+

H{ L  [(I-I)-(I-t) I  to(I)csc2#dT } =
If)cotEJfl5F.
LB

(21)

'Atp'fie   oTiyufie   €Tti^usfi   f`    L6L6uoptpoe   61ow^npcoTiwh   eEto®-

oie    (21)  ,   €v  ouv6uaou¢  u€   Thv   ouvshwnv    (9)    Too   uovoontjdv   -
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Too   T@v   ueTaToiitoecov,Mat    €tJpesfi   f\   ouvclpTnoLs   ap(t)    €Ttt      Tfis

Poyufi.e   L,   aL    uL¢ya6Lwat   ouvapTfio€ic   @(z)    Itat   ty(z)    etjptoMov-

TaL    Bdo€L    T@v   TbTtcov    (10)    wac     (18),    fi    6€    BOT|SnT"h   uLya6"TI

ouvdpTTioLc   T(z)     BdoeL    Tot)   TtiTtou    (16)  .
"Ae   6cboou€v   f|6Ti   utav   €T€pav   €EtiyTioLv   Tfic   €Mappdo€coc    (10)

Tfie   ouvChpTfioeos   ®(z).    Ot)Tcoe   de   t}€ophoouev   6TL    €xouev            €v

TtpotteLu5vap   dTt^@e   utav   oeLpdv   pcoyij,@v,    6Tt6T€   ouuapd>voe         Ttp6e

Td   €MTes€vTa   €Lc   Td   TufiuaTa  Al   Mat   816uvduesa  vd  TtapaoTT+

oouev   Thv   ouvdpTrioLv   @(z)    6Ld   Tot)   6^oM^npchuaTos               CAUCHY

(A1.7)     €MTeLvOu€vOu   6uOs    €tp'6^Ov    Tc)v    poyTrfev,    fiTOL    €Ttt       Tfic

"auiiu^Tic   Lo,    i)e   Ttpoav€ap€pSTi.    EtvaL    6Ti^Ch6h    :

@(Z)   =  Z±Lo#dT.                                                                (22)

A€6ou€vou   6ucoe   6TL    fi   ouvdpTTioLs   ®(z)    etvai   TtepLo6LItTL

6Tt6Te   fi   Ttuwv6TTis   ap(t)    Too   dvcoT€pco   6^olt^TipchuaToc                CAUCHY

^auBdveL    Thv   atJTfiv   TLufiv   €TTt    T@v   dvTLOTOLxov   oT|u€tov      6^ov

TC3v   poyu@v,    €TttoTie   6€   6TL   aL    poyuat    etvaL   Tt€pLo6L'It@c      6La-

T€Tayu€vou   u€   Ttepto6ov   a,    €tvaL   €OIto^ov   vd  ypduouev   T6     d-

voTEpo   6^olt^hpcoua   CAbcHY,    a(>oTe   vd   €ItTetveTaL   u6vov   €Ttt   Tfis

pcoyufie   L   chc    €Efis    :

r
©(z,   -±  jL

cO  --dT
(,D ( I )  n¥_co ( I-nB )  -Z

waL    TtepaLTEPo   d>S     :

®(z)    =   z±  jrLCD(I) ±+2¥ngl
i:       r---(¥,-n2

2

(23)

dT.      (24)

AauBdvovTec   Tt€paLT€po   tjTt'6Uiv   Tiv   TauT6TnTa      {PHILLIPS,

1966,    !     7.6)    :

ITcotITx   =  i+2xngrz..i---z,                                                                           ( 25)
X X_n

€t;ptc"ou€v   €tjstte   che   €MappaoLv   Tfic   ouvapThoeoc   ®(z)    Tfiv    (10).
•Ava^6ycos   c"€iiT6u€voL   6Ld   Thv   ouvdpTTioLv   Y(z)    Seopoouev

TatiTTiv   ltaTd   Ttiv   ox€oiv    (Al.12)    €"appacou€vnv   chc   €Efis    :



lco

tytzj   =  :  jlLO I-z                       ri2-aF-.z::.:=JLO-#:#dT, t26jqTla=-±jrLOT-z

^6yap   6€   Too   6TL   a,i   ouvapTho€Le   tp(t)    Mat   q(t)    ^auBdvouv   Tde

CLt)Tds    TLLLds    €Ttt    T@V   dvTLOTotxov    OT|u€tcov   6^OV    T@V          PcOYu@V,

gTTeTaL    6TL    6uvduesa   Ttd^Lv   vd   ypdiLioucv    €wappaoLv   Tfis-      ouvChp-

Ttio€os   ¥(z)    u€   6^ow^TipchuaTa   €wTeLv6ueva   u6vov   €TtL   Tfie      po-

yufie   L   d>s   eEiie    :

V(z)     =

iEE

i
Tti

jrL

1L

_CX)

q ( I )  _I-n-= - co ( T - n B )  - Z

cO
(p ( T ) n =E- co

Itat    Tt€paLTEpco   cos

V(z)     =
iZH

_   _  _    cO
cp(I)n:-co

(T-nB) -z

•{(2aTEj-ofj)aF-aptTldT  }  -z±=   jL   {=-tT-zl} .

co          (¥) 2+n2CXJ~+2nE1~L|i

(¥,2                 [(=,2-n2]  2

a=-

(27)

I.                      (28)

AauBdvovT€e   tjTt.6ULv   Thy   dvoT€pco   TauT6TnTa    (25)    d]s      Mat

Thv   6Ld   iiapayoyto€che   TTic   iipowbTTTouoav    :

2cO1n  CSC2iix =+-2nEL-Ti+4X2
XX-n

x2+n2
22,2

CO-+2n:1 (29)

xL         LL-i(xL_nL)i

etJptc"ou€v   €tjst)e   d>e   €wtDpacILv   Tfie   ouvapTho€oc   xp(z)    TTiv    (18).

HapaTripoouev   TE^oe   6TL   dva^6yos   6uvdu€Sa   €wltLvot)vTee           €7{

Tfis    L6Lou6ptpou   6^ow^TipoTLwfie    €=Locboecoe     (Al.15)     6L'           dTT^fiv

Poyuhv   fi   ot>oTT|ua   dTt^@v   poyu@v   vd   MaTa^iEcou€v   Gis   Ttiv    L6L6-

TJoptpov    6^oM^T|PoTLwhv    €EJocooLv     (21)  .

H5pav   T@v   6t)o   dvcoTEpo   EE€Tao8EVTov    Tp6TTcov      dvTLueTOTTt-

o€os   Tot)   TtpoB^iuaToe   T@v   TtepLo6Lw@e   6LaT€TayuEvov      poyu@v,

€ts   TptTOs   Tp6Ttoe   OuvtoTChTOu    €ie    Ttiv   €tDapuoyTlv   Tfie   uet}66Ou
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Tile   ouuu6papou   dTteLItovLo€coc.    M€   dTt€LItovtEouoav   ouvdpTnoLv

Tiv   F(z)     Tot)   TtJTtou     (6)    dTt6   Too   TtpayuaTLwoO    €TtLTt€6ou    z       eLe

€V    BOT|ST|TLIt6V    ETt[Tt€60V    C,    f|    S€u€^Lch6T|C    TT€PLOxi    TOO        €TtLTtE-

6oTJ    z   wCi,Ta^auBdv€L    6^6w^T|pov   T6   €TTJii€6ov    E,    uE    Tiv      cLIt6va

Tfis   poyufie    €vT6e    TOG    €TtLTt56Ou    E.     `o   TTcpOuT€pO   Tp6TToe    €pya-

otas   €EvaL   Ttpotpavie,    TTpowtJTTTouv   65    Te^Lw@e   Td   atjTd      dTtoTc-

^€ouaTa   ota   wac   6'Ld   TC3v   6tJo   TtponyouuEvov   ue$66ov.

ETiTi€LoOTaL    d>oGtJTos    6TL,     €dv    fi    TTcpJo6o§    8,    flTLe    €S€opT1-

STi    €v   Ttpoi{€Lu5vap   TtpQyuaTLIti,    fiTo   uLya6LItfi,    6^tyov   Sd   u€T€-

BdMovTo   oL    ettpes5vT€c   TtpoTiyouu€voe   TUTtoL.    XpT|oLuov      etvou

ets   TT€ptTTTooLv   ltasapdic   apavTaoTLwfie   TT€pL66ou   vd      €wappao8o0v

Ot    TTponyot)u€vOL    TtJTtoL    OuvapTio€L    Tfie   tjTtepBO^Lwfis   Ouv€apomo-

u€Vr\S   Itat    OUVTeuvotJor\S   dvTJ    T@v   TPLyovotj,eTPLw@v   Tot,Ot)Tov.

Etc    Tds    €tpapuoyde    Al    wac    A2    €E€TdEovTaL    aL    TT€pLTtTcho€Le

oeLpds   OuyypauuLw@v   ltat   TTapa^^i^Ov   dvTLOTotxoe      TT€pL06LIt@e

6LaT€TayuEvov   €tj8uypduuov   poyuc3v   Tfie   dvTLOTotxou      L6Lou6p-

apou   6^olt^TipoTLwfis    €ELochoeoe    €tjpLowouEVTic   dTT'etJS€tas    €It   Tfis

6L€Ttobone   Tiv   dTT^fiv   etjsuypauuov   poyuT|v.    ELs   Tiv   TtpchTTiv      €-

tpapuoyhv   f|   Tt€Pto6os   a   etvaL   TTpayuaTLwti,    €Ls   6€   TT|v      6cuT€-

pav   apavTaoTiwT|.

I:XETIKAI   EplTAz]IAI    -`   IIAPATHPHZ]EIE:    T6    €EeTao8ev       Sis   T6

Tufiua   Tot)To   Ttp6B^riua   Tfie   oeLpde   Tt€pLo6LwC3s         6iaT€Tayu€vov

poyu@v   €vT6s   dTtetpou   tooTp6TTou   u€oou   eue^€Th8Ti   u€xpL   otiu€-

POV   u6vov   cte   Thv   et6LMhv   TTeptTtTCDOLv,    6Ttou   at    pcoyuat    Ctvou

ebsetaL.   At   oxeTLItat   €pyaotaL   6t6ovTaL   €Lc   Tde         €tpapuoyds
Al   wac    A2.     .EIt   TobTov   6€   u6vov   at    EpyaoLai    T@v   ISIDA   {1973}

Itat    T@v   DATSYSHIN   and-SAVRUK    {1974}   doxo^o0vTaL    u€   T6      ye-

vLIt6v   iip6B^nua   T@v   T[epLo6LIt@e   6LaTeTayu5vov   et>Suypduuovcro-

yu@v..EE   d^^oU   f\   xpT|oLuoTtoLn8etoa   bTt6   T@v   DATSYSHIN andsAV-

RUK       uE8o6oC   6uoldEeL   dpw€Td   uE   Thv   €vTat)Sa  dvaTtTuxsetoav,
watTOL   n€pLoptEeTaL   u6vov   ets   TtpoB^huaTa   €tJSuypduuov     Tt€-

pLo6LIt@c   6LaTeTayu€voV   Poyu@V.

KatTol    T6   yevLIt6v   Ttp6B^nua   Tciv   TtepLo6LMdis   6LaTeTayu€-
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van   o®yTrfev   6€v   €xeL   u€^eTTi9fi   uExpL   ohu€pov,   €v   TobTois   T6

yevLM6v   Ttp6B^T|ua   T@v   Tteplo6iw@e   6LaTeTayu€vcov   6n@v         8x€L

ue^€TT|Sfi   6Ld   xpho€®e   Tfie   ue966ou   T@v   uLya6iM@v     6uvauiM@v
6uoO   uE;Td  ouuu6papou   dTt€Lwovto€a]s,   d>oTe   6^aL   aL   6Ttat   \rd outr

n€oouv.    `H  ^boLe   Too  TtpoB^huaToe   TobTou   6t6€Tai   bTt6        Too
MIKHLIN   {1957,    §    55}.   HapaTTipetTai   6Troe   6TL   €apapuoyh      Tfis

^boecDe   TabTTie   6Ld   T6   np6B^n+in   T@v   nepLo6LM@e      6LaT€Tayu€-

vcov   6n@v   ele   T6  np6B^nua   T@v  T[epio6iw@e   6iaTeTayu€vcov   P®-

ytjdr6€v   €[vai   6uvaTh,   dwpiB@e  d>s  ouuBatveL   wac   u€   T6  np6-
B^nua  Tfi§  ui&e  6Ttfie   evT6s  dnetpou  u€oou,   Too  6Ttotou  i   ^b-
oLe     6€v   6bva,Tat   vd   €apapuoo9fi   ele   T6  Ttp6B^Tiua  TfieuLde   o®-

Vwis€vT6e  dTtetpou   u€oou.
uOoov   dapop¢  T€^os   ete   Tfiv   Secoptav   T@v   abTou6ptpcov   CJuV-

cipTho€a)v  t    T@V   6Ttota)V   et6LMfiv   neptnTcooLv   dTtoTe^o0v   at   nc-

plo6iwat   ouvapThoele,   wa[   T@v   6ud6a]v   T@v  ypauulw@v     ueTa-
oxT|uaTlou@v,   oTolxeca  Tfie  6notae   €xpT|oiuoTtoihoauev  dva]T€-

pa),Ttapou€uTtouev   €1§   Td   BLB^ta   T@v   FORD{1957}    wac         GAKHOV

(1966,    §    51).
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85.    I:yETHMA   Alz    IIEploAIKQz:    AIATETArMENQN             pQrMQN

ENTOZ]    AIIEIPOY    IZ:OTPOIIOY   REEOY

I:xfiuq      i

®ecopoou€v   OboTTiuCh   6te   TtcpL06LM@e    6LaTeTChyu€vcov          ^€tcA]v

poyu@v   €vT6s   dTtetpou    LooTp6Ttou   u5oou,    d>e   ets   T6           dvoT€pco
Z]xfiua   1.    AauBdvovT€s   utav   T@v   poyTJ,@v   des   t}eue^Ld>6ri   itat      6n-

^o0vTes   Tat)TTiv   6Ld   Too   ouu86^ou   L   TtapaTnpoou€v   6TL   T6     otJ-

oTTiua   T@v   pcoyuG)v   TtpowbTtTCL    6Ld   ucTChTOTttoeco§   Tfie          S€ue^Ld)-
>

6oue   Tat)TTie   pcoyufie   TtaTd   Ev   6Ldvuoua   :   E  =   mo-A+noB,    €vsa  O-A
=

Mat   08   oTasepd   6LavbouaTa  Mat   in  Mat   n  iidvTee   oL   ouv6uaouot
T@v   dMcpatcDv   dpLSu@v.    ®€cA]pOovTE:e   oboTTiua   OuvTCTayu€vcA)v   oxy

napLOTG)u€v   Td   6LovtJouaTa   O-A   Mat   0-8   6Ld   TG)v   uiya6LM@v      dpL-

SiJ,@v   2coi   Mat    2co2,    otTivce   ctvaL   aL   Ttepto6oi    Too   oxTiunTLEo-
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u€vou   ii^€y+roiTos   poyu@v.    Thv   poyutiv   TT|v   TTpowt)iiTouoav   €w   Tfie

S€u€^Lch6ous   poyufie   L   6i,d   ueTaTOTttoeoe      TC5v   oTiu€tov   TTis   wa-

Td   T6v   uLya6LIt6v   dpLSu6V    2(moL+nco2)    OUuBO^tEOu€V   Lmn          Mat

Ttiv   6^T|v   6LdTaELv    Tdiv   poyu@v       Lo       ,    fiTOL    €tvou     :

CO                       CXJ

Lo           mF-conE_coLmn                         (L    =    Loo).

®d   €EeTdoou€v   €vTaosa   Tiv   Tt€ptiiTooLv   Too   TtpcbTou      Seu€-

^Lch6ouS   llpoB^T|uaToS   u€   cD6pTLOLv   Tfiv   at)TT|v    €(p'6^ov   T@V      po-

yu@v   Mat    tjd^ioTa   ToiauTr\v,    C{>oTe   fi   ouvo^LItc)c   €Eac"ouu€vn   €ap'

€ItdoTTic   poyufic   6tJvauLe   vd   €tvaL    un6€vLwh.    `Qoat)Tcoe   Seopoo-

u€v   tjapLOTauEvas   u€oae   Tdo€Ls   ox,   oy   Mat   Txy   €Le   T6      Pnyua-
Tou€vov   €TttTt€6ov,    dva^6yoe   TTp6c   Ttiv   `9€d>prioLv   T@v            Tdoeov

€Le   T6   &ii€Lpov   eLs   T6   €iTtTte6ov   ueTd   uLdc   u6vov   dTt^fie         pco-

y ufi e .
T6   6^ov   €iTtTt€6ov   6t>vaTou   vd   6LaxcDPLot}fi    eie   6ts   TT€pl,o   -

6LIttiv   6LdTaELv   Ttapa^^Ti^oypduuov,    €MdoTou   TotJTcov      il€pLExov-

TOC   utav   poyuTiv,    chc   €tc   T6   Z]xfiua   i   oaapEOTepov   q>a[veTaL..Ev

dvdyltn   a`L   Tt^€upat    TG)v   TTapa^^Ti^oypduuov   TotJTov   6tJvavTou      vd

uh   €tvaL   €tJt}tJypauuoL ,   d^^d   wauiiu^6ypauuoL.    Kopuapds   T@v   ila-

pa^^n^oypduuov   dTTOT€^ot)v   TtpotDav@s   Td   oT|u€Ca   2 (mcoi+no2),  €V-

Sa   in   wac    n   TtdvTcs   oL    dwEpaLOL   dpLSuoL    A6yap   Tfic   6tc   TT€Pl,o-

6LMfis   6LaTdE€os   T@v   poyu@v   TTpoapav@c   ai    Tdo€Le      dec   Mat          a.I

TTapauoptndo€Ls   €Ls   Td   dvTtoTOLxa   oTiueca   6^ov   T@v   TTapa^'^Ti^o-

ypduucov   Sd   etvaL   ai   atjTat      fi   &^^coe      T6oov   aL   TdoeLs        6oov
wac   aL    T[apauopapd>o€ie   Ttp€Tt€L    vd   €tvaL    ouvapTT|o€Ls   6tc   TtepL-

o6LItat    uE   Tt€pL66oue    2coL   Mat    2co2.    Ot)To   6Ld   u€v   Tde          Tdo€Ls

TTPEncL    vd   ctvaL     :

Ox(Z+W)+oy(z+w)    =   ox(z)+oy(z),                                                                 (la)

Ox (z+w)  -oy (z+w) +2iTxy  (z+w)    =   ox  (z)  -Oy  (Z) +2iTxy  (Z)  t  ( 18)`

€vsa   €T€sn    :

w   =    2  (roL+ncD2)  7 in,    n   =    0,    ±1,    ±2 ,.....            (2)
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AL   dvcoT5pco  ouvsfiwai    (i)    ypdapovTai   ouvChpTfioEL   Tdiv   uLya-

6LM@v   ouvapTio€cov   ®(z)    wac   P(z)    d>e   €Efie    :

®tz+wt+®tz+wi    =   ®tzi+aT=)  .

(i+;)®'  (z+w)+ny(z+w)    =   i®'  (z)+¥(z)  .

•EIt   Tfis   Ttpd>Tne   T@v   ox€oeov    (3)  ,    €dv   Tesfi    :

a(z)    =   u(x,y)+iv(x,y),

(3a)

(38)

(4)

::::;:.S£' ::vT:::y:::::) (xT;;;uCh:::::n:::a:I:a: ls  T@v    Kap_

u(X+roLt   y+nco2)    =   u(Xty)  . (5)

Aid   iTapaycoytoE:cos   Tfie   ox€occDe    (5)    d]e   Ttp6e    X  Mat    y  TtpoMbnTeL:

Gu(x+m]t   y+nco2)

Gx

;u(x+mco[t    y+nco2)

j)y

=¥P'
= dial

ay`

A6yap   TG)v   ouvSTiM@v   CAUCHY-RIEMANN   Sd   €xcouev   hoabTcoe

¥ - -ng'

(6a)

(6B)

(7)

6Tt6Te   ^6yap   wac    T@v   TbTtcov    (4)    Mat     (6)    TtpottbTtTei   6Ti   f`      ouv-

dpTnole   :

a, ,z,  -4±J¥:¥|+i£¥|?:¥|,                                               ,8,

etvai   6te   Tt€pio6iwi   u€   nepi66oue   2co[   Mat   2co2   wac   ouvE:Tta5e,

Bdoei   MaL'   Too   ouuBo^louoo    (2)  ,    5xouev   :

a,(z+w)    =   a,(z).

•O^olt^npoovTes   T6v   Tt)Ttov    (9)    ettptc"ouev   :

-a(z+w)    =   a(z)+ic'

(9)

(10)
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€vsa  C  TtpayuaT"fi   oTasepd  6e6ou€vou  6Ti   Ttp€Ttei   vd   .ioxt}n   Mat
f`   ouvsfiMT|     (5)  .

"Ooov   dapop¢   e'is   Tfiv   ouvsfiltTiv    (38)  ,   at)Tn   ypapou€vn   a)e   :

V(z+w)-V(z)    =   -;®'(z),                                                                                         (11)

^nq>S€vTo§   OTL.6ujiv   ltat   Too   TtTtou    (9)  ,    6n^oC   6Ti   f\   ou-vdpTnois

P(Z)    otj66^coe   €xei   6te   iiepLo6iM6v   xapattTfipa  dvTLS€Tcoe        Ttp6§

Thv   ouvdpTnoiv   a(z) .    "Iva  ttTtepiTn6fioouev   Tfiv   6uox€peiav   Tat)-
TTiv,    e.Lodyouev,   dva^6y.a]e   Ttp6s   Tfiv   ouvdpTnoiv   T(z)    eLe         Tfiv

TteptiiTcooLv   Tfi§   dii^fie   oeipde   TtepLo6LMd5v   pcoyu@v,    Tfiv   6te      iie-

plo6iwfiv   ouvdpTTiouv   T(z)    Bdoei   Too   TbTtou   :

T(z)     =   ¥(Z)-x(Z)®'(Z), (12)

5vsa   x(Z)    Ttpoo6LopioT€a  uLya6LMfi   ouvdpTTioie.      T6        T€xvaoua

ToOTo   Tfie   eLoayoyfie   uids   ouvapTfioeos   T(z)    eLs   Tfiv     TteptTtTo-

oiv   6tc   iT€pio6LMG)v   TtpoB^nudTcov   6q>et^eTaL    ete         T6v         KOITER

{1960}  ,    eL§   Tfiv   €Itet   6uoe   €EeTaosetoav   iTeptiTTcooiv   fi         eLoa-

xsetoa,   dva^6yoc  Ttp6e   Tfiv   T(z)  ,   ouvdpTnois   a(z)    6€v   fiTo   6te
ncpLo6"T|,   che   f\   T(z)  ,   d^^d  Ueu6o-6te   Tt€pio6iMh.

•Ew      Tfie   dTTCHTT|oecoe   6"De   fi   ouvdpTnoie   T(Z)    etvai   6te   Tte-

pio6iltti   ltat   6€6ou€vou   6Ti,   dje   diT€6etxsn   up6Tepov,   Mat  fiouv-
dpTnoLs   @'(z)    etvou    6ts   Ttepio6iltfi,    €Tt€Tai   ^6yap   Mat   Too      Tb-

Ttou    (11)    6TL    fi   OuvdpTnoie   x(z)    6€Ov   6Ttcos   TT^npoc    Tfiv   Ox€OLv:

x(Z+w)-x(z)    =   -;,                                                                                                     (13)

fiToi    etvaL   iu€u6o-6ts   Ttepio6LItfi   u€   TTepl66ouS   Ttd^lv   2coL         Mat

2o2   Mat   u€   JtuIt^LItde   abEfioeie    (-2o])    Mat    (-2co2)..AIto^ousot)v-

Tes   TTd^iv   T6v   KOITER  {  1960}    Secopoouev   Tfiv   ouvdpTTioLv         x(Z)

die   6i6ou€vnv   bTt6   TtTtou   Tfie   uopapfis    :

x(z)    =   Az+BE(z), (14)

€vsa  A   Itat   8   TTpoo6LopioT€ou   BdoeL   Tfie   ouvSTIMne    (13)       oTase-
''

pat   Mat    E(z)    i   ouvdpTnoLe   EfiTa   Too   WEIERSTRASS      u€         nE:plo-
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6ou§   T[d^iv   2coL   Mat    2co2,    u€   wuM^i"de   6€   abEfioeie    :

2TIL   =    E(Z+201)-E(Z)     =    E(Oi),

2T12    =   E(Z+202)-E(Z)     =    E(02)J

toxuobori§   &]oabTcoe   wac   Tfie   ox€o€cDe      Too      LEGENDRE    :

TtiTlico2-T12°|   =T  .

''H6Ti   fi   ouvsfiwri    (13)    ^auBdveL   Tfiv   €Efie   uopapfiv    :

A(roL+nco2) +B(mTl]+nT12)    =   -mcoL-nco2.

( 15a)

( 158)

(16)

(17)

ulva   Loxb"   f`   ouvshMTi    (17)    6Ld   ndv   Eeoyos   dMcpatcov    (in,n),

Ttp€T[ei   vd   €tvaL    :

Aoi+BnL   =   -oL,                   Ao2+BT12    =   -02.                                                  (18)

AbovT€e   T6   oboTTiuci   T@v   TtpcoTOBasutcov   €ELod>o€®v    (18)       d]e

Ttp6s   A   Itat   8   €tjptc"ou€v   ^6yap  Mat   Tfie   ox€oecoe   Too     LEGENDRE

(16.)      :

A  =-:i(5in2-;2ni)'      B  =-:i(OL02-020L).                               (19)

•Opios€tone   fi6n   Tt^fipa]e   Tfie   ouvapTfioeco§   x(z)    Tfis   ox€oecA)e

(14)    fi   ouvshMn    (38)    ^6yq>   Mat   Too   6pLouoO    (12)    Tfie   6te      Tt€-

pio6LMfie   ouvapTfioecA]e   T(z)    ypdq]€Tai   d>e   eEfie    :

T(z+w)+in(z+w)®'(z+w)    =   T(z)+in(z)®'(z), ( 20a)

5vsa       in(Z)         etvaL   uta   uh   dva^uTiMfi   ouvdpTTioie   6pLEou5vTi
drs:

in(z)    =   I+x(z).                                                                                                            (20B)

HapaTTipoou€v   6Ti   fi   ouvdpTTioL§   in(z)    etvaL   6te   Tt€pLo6lMfu

d]s   wac   at   ®'(z)    Mat   T(z)  ,    Tfie   ouvSTiwTi§    (20a)  ,    fi   Tfie    Loo6u-

vduou   abTfie    (38)  ,    Loxuobcms,   d>e   etvai   €TtLSuunT6v.
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T€^oe   fi   dnatTTioie   6TtcDe   aL   iiapauopapchoeie   €xouv,   d]e     Mat

aL   TdoeLe,   6te   iiepLo6iM@e   xapawTfipa     ude   dvayMdE€i   vd     6€-

xsatuev   ^6yq>   wac   Tot}   T6Ttou    (Al.19)    6Ti    ioxUei   fi   MdTosi   ouv-
ShMn    :

®tz+wj-waTFTwt+i
dz (

= a(z)"5T)+
az (

(i+vi) ® '  ( z+w) +T ( z+w)

z®  '  ( z ) +ny ( z )

iiTis   ^6yap   T@v   ouvST"@v    (3)    dn^oTtoi€tTai   dDe   MdTa]SL    :

a(z+w)    =   a(z),

(21)

(22)

6Ttep   onuatveL   6TL   fi   ouvdpTTioue   ®(z)  ,   d]e   wac   f`   T(z)  ,       etvou

6te   ii€pLo6iMh,   fiToi   f`   oTasepd  C   Too   Tbnou    (10)    etvai   un6€-
v'"fi.   T6  Ttp6B^nud  tjas  fi6n  dvdyeTai   e'ie   T6v  Ttpoo6iopiou6v
T@v   6te   Ttepio6iM@v   ouvapTfio€cov   ®(z)    Mat   T(z)    €M   T@v      6c6o-

u€vcov   6piaMc~ov   ouvST"@v   €Ttt   T@v   poyuarv   Lmn.    A6yap   Too   6Tl   a.L

6piaMat   ouvsfiMaL   Mat   €v   npoMeLu€vq>  al   €E®Tep"@e   €TtlBa^^6-

u€vou   apopTto€ie   etvaL   aL   abTat   6ap'6^cDv   T@v   p®yu@v,   al         6€
ouvapTfioEie   ®(z)    Mat   T(z)    6te   iiepLo6iwat,   dpMet   i        €na^fr
SeuoLe   T@v   6pic"@v  ouvST"@v   u6vov   ent   Tfie   Seu€^idt6oue     pco-

yufis   L.    `H   TtepaLT€pco  Ttopeta   eTti^boeoe   Too   TtpoB^f\uctToc      et-
vai   dvd^oyo§   u€   Thv  dMo^ouSTi9€toav   €te   T6   Tufiua  Al   6ld  Thv
dTt^fiv   ^etov   poyufiv   fi   eLs   T6   Tuft+rot   84   6id  Tfiv   oeipdv   Tteplo-

6ilt@c   6iaTeTayuevcov   ^etcov   poyijdiv   €vT6s   dTtetpou         LooTp6Ttou

u€oou .
AL   6picmat   ouv9fiMai    (Al.4)    €Ttt   Tfie   8eue^idJ6oue      pa]yufie

L  ItcLu€vns   €vT6e   Too   S€ue^Lch6oue  Ttapa^^n^oypduuou   6L'€toa-

yoyfis   Tiis   6te   Ttepio6i"fie   ouvchpTfioeos   T(z)   dvTt   Tfis   ufi     Tte-

pi06iltfie   ¥(z)    ypdapovTOu   a>§   eEfis   BdoeL    TOG   TUTtou    (i2)     :

[®+(t,+®-(t,,   +  ,:Iit,+5=lt,,   +f:(in(t, ,a,+,t,ro,-(t,,  +

+[T+(t)+T-(t)]   }     =   25lE),                                                       (23a)
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[@+(t,-®-(t,]    +  [@+(t)-®-(t)]   +£idi
+  [T+ttt-T-ttj]  )     =   2rfej,

(in(t,  [®,+,t,ng,-(t,I   +

(238)

^nq>S€vTos   ttTT'6ujiv   Too   6pLouot)    (208)    Tfie   ufi   dva^uTiMfi§   ouv-

apTtio€oc   in(z).    'Edv   ouyltptvou€v   Tde   6pLaMde   ouvsfiltas      (23)

6Ld   Tiv   TTeptTtTooLv   Tfic   6tc   Ttepio6LItfie   6iaTdEeoe   PcoyTJ.@v      u€

Tde   6pLaltds   ouvstiwac    (84.4)    6Ld   Tfiv   TteptTTTcooiv   Tfis         dil^@S

TT€pLo6Lwfie   6iaTdEeos   poyu@v,    TtapaTTipot}uev   6TL    ei§   Tfiv   6eu-

T€pav   TTeptTtTooLv   dvTtoTOLxos   Tfie   in(z)    ufi   dva^uTIMfi   ouvdp   -

TTioi,e    E:tvaL    fi    (i-z)  .

Ei§   TT|v   iiapoooav   TTeptiTTooLv   fi   €Mq>paoLe   Tfis   ouvapThqeos

®(z)    6€v   ytv€TaL    6L'€v6e   dTT^o0   6^ow^npchuaToc   CAUCHY   die      T6

(Al.7)  ,    Itat}'6oov   ToOTo   Sd   €Tip€TTe   vd   €wTetveTaL    €tp'6^av   T@V

poyu@v,    d^^d   6L'€v6s   yevLIteuu€vou   6^ow^npd>uaTos   CAUCHY,  €It-
T€Lvou€vou   u6vov   €Ttt    Tfie   S€ue^Lch6ous   pcoyufie   L,    Tfis   uopapfis:

©(z,   -=   jrLap ( I ) E ( I-z ) dT+c 1 (24)

€Eaoapa^JEovToe   Tiv   6te   n€pLo6Lw6TnTa   Tfie   ouvcLPTho€®e      ®(z),

was'6oov   fi   oijvdpTnoLe   E(z)    Too   WEIERSTRASS      €tvaL   iL;eu6o-6te

Tt€pLo6LItT|   ItaTd   Tots    TtJTToue   (15),    d>oat)Tcos   6€,    ^6yap   Tfis   €v   dp-

xfi   ycvou5vTis   I)TToS€o€cAje   Ttept    uTi6evLMfie   ouvo^LM@e   €Eac"ouu€-

vne   €tp.€ItdoTric   poyufic   6uvdueos,    €TTeTaL   6Ti   T6        6^ow^fipoua

Too   6€uTEpOu   u€^Oue   Tfie   OuvsiMTie   uOvOOTiudvTOu   -i-G5v      u€TaTO-

Ttto€cov    (Al.23),    ^6yap   Mat    T60   TbTtou    (Al.26),    €tvou       un6evL-

w6v,   6Te   €ie   Tiv   nepJnTcootv   uae   fi   ouvST|MTi   uovooTiudvTou   T@v

ueTaToiito€cov   ^auBdvel   Tiv   uopqJfiv   :

/     (D(I)dT   -0
L

(25)

€Eaoapa^LEou€vTie   oOTo   Tfis   6te   TT€pLo6LIt6TnTo§   Tfis   ltaTd         TTiv

oxEOLv    (24)    6pLo9eJOTis   ouvapTioecoe   ®(z).    Z]Tiu€iooTaL      d>oat)-

Tcos   6TL   fi   ouv8filtri   uovooT|udvTou   T@v   ueTaTOTttoeov          (A].23)  ,

Ttpoltt)TTTouoa   €It   Tfic    (Al.2l)    ^auBavou€vT|C   tJTt'6ULv   Tfis      6PLa-
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It fie   ouvsfiwns    (Al.4B),    Loo6uvdtiou   Ttp6e   Thv    (238),   a>s           ltat

Tfis   €wq)pdoeoc    (24)    Tfis   ouvapTfioecos   ®(z)  ,   ItaT.€vTe^@e      dvd-

^oyov   Tp6Ttov   u€   Tfiv   TteptTtTcooiv   Tfis   dTt^fie   ^etas   poyufie,      d-

TtaE   Tt^npouu€vn   €Ttt   Tfie   S€ue^ich6oue   p®yufie   L,   ^6w  Tfie     6te

Ttepio6"6TnToe   T@v   ouvapTfioeov   a(z)  ,   ®' (z)    Itat   T(z)    d>e   ltat

Tfie   ox€oea>§    (2)       iT^TipooTou   abToudTcoe   €tp'6^cov   T@v            pcovirfev

L inn •Iva  itaTavonsfi   Ma^t)Tepov   f`   5ttappaoic    (24)    Tfie   6te  Ttepio-

6Lwfie   ouvapTfioeoe   a(z)    onueiooTai     {  KOITER,    19598}   6Ti   eLs

Tfiv   Ttepioxtiv   Tfiepoyufis   L   fi   ouvdpTnois   EfiTch   Tot}  WEIERSTRASS

6bvaTai   vd  napaoTasfi  d>e   :

E(I-z)   =  i+Q(T,z),                                                                           (26)I-Z

(5vOu  a(I,z)   ouvextie  ouvdpTnoie   €Ttt   Tfie   poyufis   L)  ,   Ttapou   -
oldEouoa  oOToc   &ouv€xelav   €Ttt   Tfis   pcoyufis  L,   o6oa  MaTd        Td
^oLTtd   TunuaTiM@c   6^6uopapoe   ouvdpTnoie   €vT6s   Too        Seue^id]-

6oue  Ttapa^^n^oypduuou.
'Oapet^ouev   vd  onueLd>o®uev   d>oabTa]e   €vTaosa  6Ti   aL   €v      Tfi

dpxfi  dvaapepsecoou   a>s  6uvduevai   vd  tap[oTavTai   u€oai     Tdoeie
oxt   oy   Mat   Txy   ete   T6   PnvTjflT®u€vov   €ntTte6ov     t>Tteio€pxovTaL

€vT6e   Tfie   €M¢pdoecos    (Al.3a)    Tfis   ouvapThoecos   p(t)    ttaT.€vTe-

^@s   dvd}oyov   Tp6Ttov   ut£,   Tds   Tdoeie   eLe   T6  dTteipov,      atTives
€Tttons   etvai   u€oou   TdoeLs   6id   Tfiv   Ttep[TtT{ixJiv   Tfie              dTt^fie

^etae   poyufis   €vT6s   dTT.a,tpou   u€OOu.    .IOxuOuv   ev        iTpOMeiu€vap

6n^a6ti   T6oov   oL   TiJTtoi    (Al.1),   6oov   wac   ot    (Al.2),      otTivee

ouvapTfioei   T@v  TtpoavGap€pseio@v   u€oov   Tdoea]v   6t}vovTai           vd

ypacDoOv   dJ§   €Efie    :

I  =  i(6x+6y),                                                                                             (27a)

r'=   -±(6x-oy+2iTxy).                                                                               (278)

•ECDapu6EovTes   fi6n   Tots   TbTtous   Tot}   PLEMELJ,   ^6yap   Tfie  ouu-

Tt€piapopds    (26)    Ttept   Ttiv   poyutiv   L   Tfi{``.   ouvapThoeo.s   -iiupfivoe

Too   yev"euu€vou   6^oM^npd>uaTos   CAUCHY    (24)    Too  6t6ovToe  Thv
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uLya6"fiv  ouvdpTTioiv   ®(z)  ,   ebptc"ouev   6id   Tde   6pLawd§     TL-
TJde   Tfie   T€^€uTatae   Tots   Tbiious     {KOITER,19598}    :

a+(t)-®-(t)    =   (p(t),                                                                                      (28a)

a+(t)+®-(t)   -+"1 1L q, ( t) E ( I-t) dT . (288)

HapaycoytEovT€e   d]s   Ttp6e   z   T6v   Tbttov    (24)    ebptc"oucv   Ttiv

5wappcoLv   Tfie   ouvapTT|o€coe   ©'  (z)     :

±'FT®'(z)   =  ri tp t I ] gr t I -z ] dT ,
L

(29)

€vsa   gr(z)    f`   OuvdpTTioue  or   Too   REIERSTRAss      Ouv6€Ou€vn      ueTd

Tfie   E(z)    6i,d   Too   Tbnou    :

gr(z)     =   -E'(z). (30)

`H   ouvdpTTioue   P(z)    €tvai   6te   Ttepio6iMfi   ouvdpTTiois   u€   TtepL-

66oue,    ev   TtpoMeiu5vap,    2coL   t4at    2co2,d`e   Mat   fi   E(z)  .

ITapa;yaytEovTee   TtepaLT€pco  d]e   np6e   t   Tote   Tbnoue    (28)    ^6-

yap  wac   Tfie   ox€o€cDe    (Al.9)    ^auBdvoucv    :

a,+(t)-®,_(t)    =   ap'(t)'                                                                             (3la)

:(La,+(t)+a,_(t)   =  +`Ttl ap(I)or(I-t)dT.                                               (3iB)

A6yap   T@v   Tbn®v    (28a)    tta[    (31a)    fi   6pLc"fi   ouvstiMTi       (238)

6t6€l,    :

T+(t)-T-(t)   =  E{  2ETE)-tp(t)-i;lt)  }  -in(t)aptt).         (32)

`H   ox5oLe    (32)    ^6yap   Tfie   npotpcLvooe   TauT6TTiToe    :

in(t)ap'(t)    =   £   {m(t)ap(t)  }   -m'(t)ap(t)                                            (33)

+Jfie   dvayltdE€i ,    ^auBavou€vcov   tjii'6iL;Lv   Mat   T@v   TbTto]v   Too   PLE=

MELJ    (28)    Mat    (31)    6id   ouvdpTTioiv   ®(z)    6i6ou€vr`v   I)Tt6         €M-

appdoecoe   Tfie   uopapfie    (24)    Mat    TTiv   Ttapdy®yov   atjTfie   ®'(z)       6i,-

6ouEVTiv   tjTT6   Tfie   €wappdo€coe    (29)  ,    vd   6exs@uev   d>e   5"appaoiv  Tfie
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ouvChpTho€®e   T(z)    Tfiv   EEfie    :

TtzJ   =  i  jLaT=)EtT-zja=-z±  jLa{=iE(I-z)a=+

+=jLXH)ap(I)Etr-z)dT-z±jLm(I)ap(I)gr(I-z)dT+

+CE(Z)+C2     ,                                                                                                                             (34)

6nou   €^TiapsTi   ttT['6iLiiv   f\   ox€oie    (208)  ,   i   6€   oTascpdc   8dTtpoo-

6iopLosfi,    d]e   8€^ei   MaTcoT€p®   €ETiyTisfi.

HepcwT€po   ^6yap   Too   TtJiTou    (12)    etjptc"eTai   chc      €wq>paoic

Tfie   ouvapThoecoe   ¥(z)    fi    eEfie,    ^auBavouEVTis   bTt'6iLiLv   MCht       Tfie

€wappdo€coe    (29)    Tfie   ouvapTTio€coe   ®'(z)     :

1Vtzi±:L|:=::i::;i:::=+T'{:ttTT,::'tzd,T}+totT,grtT_z,dT+
1

+CE(Z)+C2     .                                                                                                                             (35)

`H   dic   &vo   ouvdpTTioLs   uJ(z)    6€ov   vd   etvai   TUTiuaTilt@e   6^6-

uopapoc   elc   T6   6^ov   €iTtiie6ov   Tt^fiv   T@v   poyu@v.    Ae6ou5vou   6TL
f`   ouvdpTnoLe   E(z)    TtapouoLdEci   Tt6^oue   €te   Td   oTiuE:ta         z   =   w

wac   ^auBavou€vTis   I)Tt'6uliv   Tfis   €Mappdo€cos    (14)    Tfie   ouvapThoc-

coe   x(z)  ,    €n€Tou   6TL,  tva   dTtoapeuxsfi   fi   bTtapELs   Tt6^cov   Tfie   ouv-

apTfio€coe   ny(z)    ete   Td   npoovcLap€pS€vTa   oTiueca,    Ttp€Tt€i   fi      oTCL-

S€pd   c   vd   €It^€yfi   dJe    :

=lLC  =-zH ap ( I ) gr ( I ) dT , (36)

•Eapapu6EovT€e   fi6n   T6v   6euTepov   TUTtov   Too      PLEMELJ        eie

TT|v   ox€oiv    (34)    €bptc"ouev   :

T+ttj+T-ttt   =  i   jLaTFJEtT-tia=-±j  LapTT=JEtT-tja=+

+i   jLXH)tp(I)E(I-t)dT-i   jLm(I)ap(I)@(I-t)dT+

+2CE (t)  . (37)
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"H6ri   fi   6pLaltfi   ouvofiltn    (23a)    ^auBavou€vov   6Tt.6Uiv   T@v   Tb-

iicov    (288),     (318),     (36)    Itat     (37)    Tjde   6t6€L    Tfiv   EnTouu5vnv    t-

6L6uopapov   6^oM^TipcoTLMhv   €Eto®oiv   €iit    Tfie   S€u€^id>6oue   pcoyij,fie

L   u€   &yvcooTOv   OuvdpTnoLv   Tfiv   tp(t)     :

=  1Lap(I,E (I-t) dT-illi jLffJgivJa=-={±jLoflglt-tJa=-
-i  jLX H)ap(I) E (I-t) dT+i  jL  [m(I)-in(t)]  ap(I)gr(I-t)dr+

+EEjfL  jLaptTJgrtTJdT  }    =   2rfu±¥jLaT=iEtT-tia=.    t38)

'Aap'fie   oTLyij,fie   €nL^usfi   fi    i6i6uopapoe   6^o]t^npcoTLMfi   €Etoco   -

ale    (38)  ,   €v   ouv6uaouS   u€   Thv   ouv9hMTiv    (25)    uovoonudvTou  T@v

u€TaToiito€cov,    Mat   €tjpesfi   f`   ouvdpTnoLe   ap(t)    €iit   Tfie   pcoyufie  L,
al   uiya6LMat   ouvapTfioeLe   ®(z)    Mat   T(z)    ebptoi4ovTaL   Bdo€Lut^/

TbncDv    (24)    Mat     (35)  ,    fi   6€   Bon9r`TiMh   uLya6iMh  owdoTTioLe     T(z)

BdoeL    Too   TbTtou    (34)  .

T€^oe   6id   T6v   npoo6LopLou6v   TG5v   ufi   €Lo€TL   Masopioseio@v

OTasep@V   CL   ttat   C2,    €w   T@v   6iTotcovf`TtpchTTi   tjTteLo€px€Tou          ete

Thv   €MappaoLv    (24)    Tfie   ouvapTio€®e   a(z)  ,   f`   6€   6euT5pa€ieTde

€Mappdo€ie    (34)    tta[    (35)    Tdiv   ouvapTho€cov   T(z)    Mat   ny(z),    ^aij.-

Bdvouev   tJTt.    6Uiv   6Ti,   ^6yap   wac   Tfic   eioayaDyfie   T@v   oTasep@v   r
Mat   r'   MaTd   Td§   ox€oeie    (27)  ,   np€n€L   vd  n^TipooTai   f`   ouv9fiMn

{KOITER    ,19,60}     :

9(z+2®.)-g(z)    =   0    ,    i=1,2    ,i (39)

€vsa  g(z)    e[vaL   uta  ufi   dva^uTLItfi   ouvdpTTioue   6pLEou€vTl   d>s   :

g(z)    =   /®(z)dz+Z®(z)+/ny(z)dz    ,                                                           (40)

€vsa  6id   Too  ouu86^ou   Tot}  6^o"^npd>uaToe   ttTto6Ti^ot}Tai   T6     d6-

p LOTov   6^ow^fipcoua.

AL   ouvsfiwaL    (39)    6€ov   6ncos   ^auBdvcovTaL   bn.    6iuLv,   d>e   ltat

h   ouvshMn   uovoonudvTou   T@v   u€TaTOTttoecov    (25)    waTd   Tfiv      €Ttt-
^uoiv   Tfis    t6Lou6papou   6^oM^npcDTLttfie   €Eiochoecos    (38)  .
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Aid   Tfiv   dva^uTiw®T€pav   €MappaoLv   Tfie   ouvsfiMne    (39)    Ttp€-

Ttei,,    Tt€pav   T@v   TbTtov    (24),     (35)    ttat    (40),    vd   ^napsot}v   t)Tt.6-

iLJLv   wac   aL    t6i6TTiTee   TG)v   €^^€iTtTi,M@v   ouvapTfioecov   a(z)  ,E(z)

Itat   gr(z)  ,   atTivec  6bvavTai   vd  etjpesoov   ets  Tt^etoTa     BiB^ta
€Ttt   uLya6LMdiv   fi   €t6iw@v   ouvapTfioccov,   d>e   Tot}   PHILLIPS  {1966}.

AauBdvovT€e   ot}Tcos   tiTt.    6Uiv   6Ti    :

grtT-z-2OL,2]   -gr(I-z>    =   o    ,

E(I-z-2cD[,2)   -E(I-Z)    =   -2ni,2    J

(4|a)

(418)

1no(I-Z-2oL,2)   -1no(I-Z)    =   -2nL,2(I-Z-col,2)-nit(4lY)

5Vsa  aL   oTasepat   T|L   Itat   T|2,    €EapTd>ueval   u6VoV   €k   T@V     tlul-

Tt€P1660V   oL   Itat   co2,   6ptEovTal   Bdoei   T@v   TbiTcov    (15)  ,   rat   €-

ntone   6Ti    :

E(z)=£1no(z)      ,          gr(z)=-£E(zL

ctjptoMouev   €t)xcp@e   6Ti    :

)I

z+2wl,2

grtT-z)dz   =   cL,2    J

)zz

+2ul'2

E(I-z)dz   =   2nL,2(I-Z)+C3,+    t

(42)

(43a)

`1 4 3 B )

€Vsa   Ci,2,3,H   OTa8epat,   T@V   6Ttotcov   h   Tiufi   6€v   €v6iap€pei,8T

dv   ^ntpsfi   bTt.    6iuiv,   Tt€pav   T@v   TbTt®v    (24)    Mat    (35),      ttat         f`

ouvsfiwT|   uovooT|udvTou   T@v   ucTaToiitoe®v    (25)  .
AauBavou€vcov   blT.    6uiv   T@v   TbTtcov    (41)    t4at    (42)   et'vai  6u-

vaT6v   vd  ttiTo^oyiosfi   €Tttons   f\   Tiuh   Tot}   6^oM^npd>uaToe   :

11 gr,(I-Z)dz    ' (44a)
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d>s   wac   Too   6^ow^npd>uc„o§   :

12      =   jzz:;:}'gr2tT_z]dz   ,

gap.   6oov     ^nto9fi   ttn'   6iuiv   wac   6   TbTtoe

1grz_)_+gr_'_lD
2     .or(z)-gr(I)

=   E(I-z)+E(z)-E(I)

(448)

(45)

Etvou   obT®  6uvaTfi,   ^6yap  Mat   Tdiv   ox€o€®v    (24)  ,  (35)  ,  (25)

Hat    (40),   f`   gkq>paoie   T@v   c7uvST"@v    (39)    ouvapThoei   T@v        d-

yvdtoTa]v   oTasep@v   CL   Mat   C2   d]e   Mat   Tfi±   choabTcoe dTvdtoTou ouv-
apTfioecoc  ap(t)  .   At   TtpolttTtTouoai   oUTa)  ouvsfiltai  ouuTt^npoov Ttiv

t6i6uopapov  6^o"^npatTikfiv   €Etcooiv   (38)   Itat   Tfiv ouvsfmnv uo-
voonudvTou   T@v  ueTaTOTttoeov   (25)   ttat   Ttp€Ttei   vd  ^auBdvovTai

6Ttcoo6fiTtoTe   tiTt.   6Uiv   waTd   Tfiv   €Ttt^uoiv   ev6e        ouykeMpiu€vou

TtpoB^fiuaToe .
`H   xpnoiuoTtoinsecoa  dvoT€po  ouvdpTnoie   E(z)    etvai   Tp6Ttov

Tivd  dvTtoToixos  Tfie  cot"J|=Zl  xpnouuoTtoinsetons  e.ie T6 Tufi-
uCh  84   6id  Thy  oeipdv  "epio6B"@v   pcoyu@w   .Ev   TobToie,   "     h
6euT€pa  etvai   Ttepio6"fi   ouvdpTnoie,   fi   Ttpd>Tn   etvai  u6vov Ueu-
6o-6te   Ttepio6iwi   ouvdpTTioie.

EXETI`KAI   EprAEIAI   -HAPATHPHZ}EIE:   T6   €EeTaos€v   ete      T6

Tu.fiua   ToOTo   np6B^Tiua   Tot}   ouoThuaToe   6ts  nepio6itt@e     6iaTC-
Tctyu€vov pcoyu@v   €vT6e  dTtetpou   tooTp6Ttou  u€oou   6€v   €xei     ue-
^eTT1`9fi   u€xfti   ofiuepov   eie   Tfiv   yev"fiv   Iou  TteptTtTooiv        Tt^hv

6i,d   Tfiv   €t6LMhv   Tt€ptTtTcooiv   ,   6nou   at   pcDvuat   etvaL           etJsb-

ypaij.uoi    ,   t)Tt6   Too   FIL'SHTINSKII   {1974}.   Hepioo6Tepai   Ttapa-
TtouTtat   €Ttt   Too   eL6iltoc}   TobTou  TtpoB^fiuaToe   6t6ovTai   et§   Tfiv

€tpapuoyhv   A3.
•Ev   TobToie,   dvTLS€TCDe   Ttp6e   T6   np6B^nua   T@v   6te     Ttepio-

6iM@s   6iaTeTayu€vcov   poyu@v,   T6   Ttp6B^nua   T@v   6ts   Ttepio6ik@g.

6LaTeTayu€v®v   6nG5v   evT6e  dn€tpou   tooTp6Ttou   u€oou   gx€L   n^h-

p®s   €ni^usfi. `H   Ttpd>TTi   yeviwfi   €Ttt^uots   Iou   €66Sn   t)Tt6              Too
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KOITER   {1960},   6oTi§   etpydosn   waTd  Tp6Ttov,   Too  6notou        €-

Tt€MTaoLe   6bvaTai   Jd  S€copTi9fi   h   €vTaosa  6id  T6  np6B^T|ua     T@v

6te   n€pLo6LM@§   6LaTCTayu€va]v   pcoyu@v   dvaTtTuxsetoa     u€So6oS.
`0  KOITER  6Ld   Tfiv   €nt^uoLv   Too   TtpoB^huaToe   T@v   6t§     TtcpLo-

6LM@e   6LaT€Tayu€v®v   6Tt@v   €OTTiptxsTi   €ts   npoTiyouu€vnv           Iou

u€^€TTiv    {19598}    €T[t  T@v 6^oM^TipcoudTcov   CAUCHY   eLe   TteptnTcooiv

6te   n€pLo6iw@v   ouvapTfioecov.   HepaiT€pcD  6   FIL'SHTINSKII   €iiE-

^uoe   Td   TtpoB^fiuGTa   T@v   6te   n€pio6LM@e   6iaTeTavu€vcDv   MUM^i-

M@v   6n@v   {1964},    T@v   6t;   neoio6ilt@s   6iaTeTayu€vcDv   ouoTnud-

TCA]v   Tux6vT®v   oxnudTCDv   6Tt@v{1972}   ttat   T@v   6ts            nepio6iw@e

6ic„eTayu€vcov   Tux6vTCDv   oxnudTcov   €ytt^eLoudTCDv{1973}. `IT.   xpTr

oiuoTtoLTisetoa  tjTt6   Too  FIL'SHTINSKII   u€So6oe   6€v        6ia(p€pei

oboicD6@e   Tfis   xpTioiuoTtoinsetons   bTt6   Too   KolTER     xpTioLuoTtoi-

o0oa   Tde   ouvapTfioeie   p(z)    wac   E(z)    Too  WEIERSTRASS.            'Ev

TobTOLe   6   FIL'SHTINSKII   etodyeL   utav   eLo€Ti   U€u6o-6te     Tte-

pLo6itthv   ouvdpTTiouv,   fiTie   npowa^€t   bTto^ovioTiwfie           tpboe(De
6uoxepetas  wc„d  Tfiv   €Ttt^uoiv   ev6e  ouyt{eMpiu€vou     TtpoB^huor
Toe.   T€^oe   uta   €vTe^@e   6idtpopos   u€So6oe  dvTiu€TCDnto€coe   Too

npoB^fiuaToe   Too   ouoTfiuaTo§   6te   Ttepio6LM@e   6LaTeTayu€vcov   6-

Tt@v   6t6€Tcw   bTt6   T@v   WILSON   and   HILL   {1967}..H   u€So6oe     ab-

TTi   oTnptEeTai   €nt   Tfie   ouuu6papou   dTtcutovtoecDe   T@v   6Tt@v      eLe

t6v   uova6Latov   MbM^ov   Mat   €v   ouv€xetq   €Mappdoccosbn6     uopapfiv

oeip@v   TG)v   uiya6iM@v   6uvauiM@v   u€   ouvTe^eoTde     ToiobToue   ,

d>oT€   vd   €na^T|OebcDVTaL   aL   bpLaMat   ouvsfittai.

Auvduesa  vd  dvatp5p®u€v   T€^oe  6Ti   Tote  6p'uouobs  Mat     Tde
16L6TTiTae   T@v   ouvapThoe®v   a(z)wac   E(z)Too   WEIERSTRASS      6u-

vdu€9a  vd  dv€bpcouev   efe  ii^etoTa  BiB^ta  uLya6iJt@v     ouvQPTfi-
oecov   d>e   Too   PHILLIPS    {1966,Ch.1}    fi   eyxeLpt6ia   d>e   T@v         AB-

RAIOWITZ   and   STEGUN   {1965,Ch.18},    €vsa   T6   oxeTiM6v         Ttifiua

€ypdq>n   OTt6   Tot}   SOUTHARD    {1965}.    T€^os   iTept    T@v          t6ioThTcov

T@v   atjTou6p¢pcov   ouvapThoecov,    T@v   6TtotcDv   et6Lwhv      neptnTCDoiv

dnoTe^oOv   al   6te   nepio6iMat   ouvapTT|o€Le,   Mat   T@v           6ud6cov
T@V   ypauuLM@v   u€TaoxT|uc„iouG)v   6uvduesa  vd  dvebpcouevoTolx€ta.

€ts   Td   BIB^ta   Too   FORD    {1957}    wcLt    To`~j   GAKHOV  {1966,Ch.VII}.
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86.    AKTINIKH   AIATAEIE   pr2rMQN   ENToz:   AIIEIPO¥   IEOTpO-

HOY   REZ]OY

®ecDpoOu€v   ob-

OTTiua        -dwTiviM@e

6LaTeTayu5vcov  ^€t-

a]v   pcoy+rfev   che       et§

T6        TTapan^€ bpcoe

I:Xfiucl    I.        `EMdoTT|

pcDyuT`           TTrwpowbTtT€L

€M   Tfie   npoTiyouuE-

vTie   TTie   6Ld   OTpO-

apfie   MaTd         ycovtav
2n/n,   €vsa  n   6  d-
PLSu6S   T@v         Sea]-

pouu€vcov.      pcoyu@v,
Tt€pt   T6     oTas€p6v
oTiuecov   0,   T6     6-
Ttotov        9ecope tTaL

Exfiua     I

d>s   ltevTpov   Too   KapT€oLavoo   ouoThtraTos   ouvTeTayu€vcov        Oxy.
I:xnuaTtE€TaL   obTcoe   i   6ldTaELe   T@v   PaJyua>V   LL,    L2r...  tLn.Xd-

pLv   6LcuMo^bvoecDe   S€Touev    :

n
Lo            kEiLn

t4at   €Tttone    :   L   =   L].   AL   pcoytmt   9ecDpoOvTai   €vT6e   dnetpou   L-

ooTp6Ttou   u€oou   wac   Sd   €EeTdo®uev   €vTao9a   Thv Tt€ptiiTCDOLv  Too

iTpd>Tou   Seu€^Lch6oue   npoB^fiunToe   u€   tp6pTioLv   Thv   abTfiv   €ap'6-

^a]v   T@v   poy`trfev   wac   ap6pTioiv   ete   T6   dTt€ipov   ToiabTTiv,      d>oT€

fi   u€v  oTasepd  r   Too   TbTtou    (Al.2a)   vd   etvaL   Tuxoooa,   fi        6€
oTas€pd  r'ToO   Tbnou   (Al.2B)   vd   etvai   un6evLwh,   fi,  6ncpTab-
T6v,   u€.Tfiv   wdTa]Si   ap6pTioiv   ele   T6  &neipov    :

__
oxco=   oyco  =   r+ri           oxoo-oyco  =   r'   =   Oi (I)



138

€Ttt   T®  owoTt®  6tro§   ul   6iaTapdEn   i   ap6pTLoie   ete   T6 dTteipov T6

6uoi6uopq>ov   Tfie   apopTto€a]e   6^a]v   Td}v   pa>yirfev.
•EpyaE6uevoi   dva^6ya]c   Ttp6e   T6  Ttp@Tov   Seue^i@6ee   Ttp6B^T1-

un  6id  utav  dT[^fiv  ^etav  poyutv  eiodyouev  Tde       ouvapThoeie
a(z)    Mat   ny(z),   dvTt    T@v   ®o(z)    wac   To(z),   Bdoei    T@v            TbTtcov

(A1.i)  ,   6T€ebptc"ouev  Ttd^i,v   Tde   6piaMde   ouvshwae    (Al.4)    €ap'
€MdoTTis   paJyufie   Lk.

A6yap   Too   6Ti   tjTtdpxei   fi   attTh   ap6pTioic   €(D.6^av   T@v         pco-

yTrfev,   T6   €E€TaE6u€vov   iip6B^nun   etvou   dno^bTa]e     ouuueTpiM6v
wac   ai   Tdoeie  ueTaBd^^ovTai   dTt6   ev6s  onuetou   z   ete     €Tepov
Onu€cOv   z'   TtpowbTtTOvToe   €M   Too   TtpchTOu   6id   OTpoapfie   waTd   y®-

vtav   2Tt/n,   6T€   ctval    :

Z   =   ez,

€vsa  €T€Sn   :
2T[i

n
E:    =   e           ,

waTd  Tp6nov,   d>oT€   vd  etvai    :

ox(z)+oy(z)    =   ox(ez)+oy(€z),

(2)

(3)

(4a)

E2   [ox(z)-oy(z)+2iTxy(z)I      =   ck(ez)-oy(ez)+2iTxy(ez),    (48)

fi   €wappaEou€v®v   T@v   Tdoe®v   ouvapTfioeL   T@v   ouvapTfioecov      ®(z)
wat   T(z)    etjptc"eTcw    :

a(z)+5T(Z)    =   a(ez)+a(ez)  ,

E2   {E®'(z)+¥(z)}       =-eE®'(ez)+ny(ez).

•EIt   Tfie   iTpd>Trie   T@v   ox€oeav    (5)  ,    €dv   Tesfi    :

a(z)   =   u(r,S)+iv(r,a),

(5a)

(58)

(6)

€v8a  u(r,a)   kat   v(r,a)   npaytjaTiwat   ouvapThoeie   T@v  Tto^ltt@v
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OuvTeTayu€vov    (r,a)  ,   Ttpoltt)iTTei   6Ti    :

u,r,a,   -u(r'8+¥,. (7)

AiaapoptEovTee   Tfiv   dvcoT€po   TauT6TTiTa  die   Ttp6c   Tfiv   Tto^iMhv      d-

wTCva  r   Mat   Tfiv   Tto^iMfiv   yovtav   a   et)ptc"ouev   dvTIOTotxos   :

fu--(r-,-fl  =)r

±qu(--=Lfl  =
f`S

'u,r,S+¥,
ar'

i,u(r,a+¥,
f`S

(8a)

(88)

'Ew   Tfic   ox6oeoe    (6)    TtapaycDytEovTee   d>s   Ttp6e   z   ebptoltouev    :

®' (z)   =   (£EJE=Lal-i£:¥±Pl)e-LS,                                                     (9)

6Tt6Te   ^6yap   T@v   TauTOThT®v    (8)    TtpowbTtTeL   6Ti   i            ouvdpTnoie

®'(z)    €Tta^nseuei   Tfiv   TauT6TnTa   :

a,(z)     =    e@'(ez). (10)

•O^ow^fipooisi  Tfie   Te^euTatas   TatiTne   TauT6TnTos   6t6ei    :

®(z)    =   ®(€z)+ic'

€vsa   C   TtpayuaTiwh   oTasepd   ^6yap   Tot}   TbTtou    (5a)  .

HepaLT€pco   €®oLpuoyh   Too   TbT[ou    (11)    n   apopde   6t6EH

®(z)    =   ®(€nz)+inc   =®(z)+inc,

(11)

(12)

6e6ou€vou   6TL    :    en   =   I,    ^6yq>   Too   TbTTou    (3)  ,    6Tt6Te   ouvdyouev

6Ti   fi   oTas€pd  C   Ttp€TteL   vd   LooOTai   u€   un6€v,   ate   €xouev    :

a(ez)    =   a(z).                                                                                                                         (13)

'AMo^obs®e   €w   Too   Tbnou    (58)    ^6yap   Mat   Tfie   TauT6TnToe  (10)

ettptoMou€v   6TL    :

uJ(ez)    =   E2¥(z). (14)
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Hpoapov@e   Mat   aL   dpxLwat   ouvapTfioele   ©o(Z)    t{at   Po(Z)    €-

na^Tis€bouv   Tde   TauT6TnTae    (13)    Mat    (14)    dvTioTotxcoe,      ^au-

BowouEvou   tjTt'6iuiv   6TL   fi   oTasepd   r'    Tot}   TbTtou    (A1.1B)    ctvaL,

a)s   Ttpooveap5pSTi,    uTi6evLMh,    fiTOL    etvaL    :

®o(€z)    =   ®o(z)'

nyo(ez.)     =   E2¥o(z)  .

AL.6^oM^TipchoE:cos   T@v   TauTOTfiTa]v    (15)     €bptoMeTaL     :

apo(ez)     =    E:apo(z)  ,

uo(ez)    =    CUo(Z)

( 15a)

( 158)

( 16a)

(168)

xcopt§   oTa9epde   ele   T6   6ebTcpov   uE^oe  Ttd^iv,   TobTou   6LwaLo-
^oyouuevou  dva^6ycDe   Ttp6s   T6v   un6€vLou6v   Tfie   oTas€p&e   C   eLe

T6v   TbTtov    (12).    Oi   TbiioL    (16)    6t6ovTai   ltat   bTt6   Too      BUECK-

NER            {   ig73,    p..272}    ,    xcDpte   6ucoe   T6oov   Tt^f`pTi      dTt66€LELv,

d]e   fi   dvcoT€pco   €ItT€Sctoa.
uOoov   dapop¢   TE^oe   ete   Tde   ueTaTOTttoeLe,  f`   ouuueTpta     Too

€EeTaEou€vou   TtpoB^f`uaToe  dTtaiT€t      6ii®e   ctvai    :

u(E:zt+iv(E:z)    =   e  [u(z)+iv(z)]     , (17)

fi   €ttappdEou€vcov  Td)v  uE:TaTOTttoe®v   ouvapTfioei   T@v      ouvapTho€cDv

apo(Z)    Mat   Uo(z)    ebptc"eTqi     :

Mapo(€z)-eza;l=Z)-¢=gz)   =   e   {wapo(z)-zl6:T=)-a;lz)  }    , (18)

fi   6Ttota  ox€oie   toxbeL   €M   TauT6TTiToe   ^auBavou€vcov   bn'      6iLJiv

T@v   Tbiicov     (15a)    Mat     (16).
`H   ouvdpTTioLe   ®(z),  fi   fi   ®o(z)  ,    €Tta^Tisebouoa   Tfiv   TauT6TTi-

Ta    (13)  ,   Ita^€tTai   atjT6uopapoe   ouvdpTTioLe  d]e   Ttp6e   Tfiv      6tjd6a

TC3V   ypauulM@v   u€TaoxT||J.aTIOu@V    :

Oo(Z)     =    Z    t    Ok(Z)     =    eok_i(z)     =    ekz,      k   =   1,2 ,..., n.        (|9)
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`H   dvcoT€p®   dude   ypauij.LM@v   u€TaoxTiuaTiotrfev   €tvaL   Ttenepa-

ou€vn   u€   n   oTOLxeca,   6i6Tl,   ^auBavou5vou   t)Tt.6iLiiv   ltat        Too

Tbiiou    (3)  ,    Exou€v   Ttpoapav@e    :

on(z)    =enz=   z.                                                                                                       (20)

Auvdu€Sa   €Tttone   et"6^co§   vd   et)pcouev   utav   S€u€^ich6ri     Tt€-

PIOxfiv   Tfis   dvoT€po   6ud6oC   T@v   ypautiiM@v   ueTaoxTiuaTioTJ.@v Tre-

pL^auBdvouoav   utav   u6vov   pcDyufiv,    €oT®   Tfiv   LL   =   L,d]e   eEfis   :
®€Pouev   utav   huidTteipov   waunb^nv   E]   €MMLvoooav   €M   Too     oTi-

uetou   o   Too   z]xfiuaToe   i,    M€vTpOu   Too   OuOTfiucLToe   T@v   dttTivL-
M@e   6LaT€Tayu5vcov   pcoyu@v,    Mat   6i€pxou€vriv   u€TaEb   T@v         P®-

Yu@V   Ln   ltat   LL   XcDpte   Vd   T€uv"   EwaT€pav   TobTcov.    ToOTo      Ttpo-
weiu€vou   nept   dn^G)v   pcoyTrfev   etvaL   6Ttcoo6finoTE:   6uvaT6v.    'AMo-

^ot)Sos   ap€pouev   Tfiv   €T[tone   fiuidTteipov   ltauTtb^nv   E2,    €uapaivo-

uEvnv   d>e   ltat   fi   E±   eie   T6   I:xfiua   I,   TtpoMbTTTouoav   6€   6Ld  oTpcr

apfis   Tfis   ItauTtb^ne   EL   jtaTd   Thv   S€Tiltfiv   q>opdv   waTd  yovtav   2Tt/

/n,   fi   &Mcoe,   6iiep   TauT6oTiuov,   TtpoMbTtTouoav   6i'€apapuoyfie TcO

u€TaoxTiuaTLouoO   oL(Z)    Too   TtJTTou    (19)    €Le   Td   oTiueta   Tfierot;u-

Ttb^n§   E].    `H   Ttepioxfi   fi   etJpic"ou€vn   ueTaEb   T@v   ltauTttJ^ov      E[

Itat   E2   Itat   6LaypauuLOu€vTi   cLs   T6   Z}xfiua   I    ctvou  TTpoapava>esE:-

ue^ich6rie   lTeploxfi   Tfis   6ud6os    (19)    T@v   ypatiuLIt@v      TJ.eTaoxTiua-
I L Ou@V .

uOoov   dapop¢   eis   Tfiv   Seue^Lcb6n   ouvdpTnoiv   Tfis   dvcDT€po  6-

tJd6os   Td}v   ypauuitt@v   ueTaoxTiuaTLou@v,  at)TTi   6t6eTaL      Ttpoapav@e
bTt6   Too   Tt)Ttou    :

F(z)    =   zn (21)

^auBdvouoa   EItdoTnv   TLufiv   TTis   €vT6e   Tfis   TTpoTiyouu5vos         6pL-

osetoTis   Seue^ich6oue   Ttepioxfis   u6vov   utav   apopdv.

AauBdvovT€c   fi6n   6Tt.6ULv   6Ti   aL   ouvapTfioeLc   p(t)            Itat

q.(t)    ai   6pLE6uevou    Bdo€L   TG;v   Tt)Ttcov    (Al.5)    etvou   a`i         atjTat,
die   iTpot)Tt€T€sTi,    €ap'6^cDv   T@v   poyu@v,    6Ti    fi   OuvdpTTioLe   @(z)  6-

T[a^nset)ei   Tfiv   TauT6TTiTa    (13)  ,   6id   ToOTo   6€   Mat   6It^hsTi      at)-
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T6uopapoe   che   Ttp6e   Tfiv   6ud6a  T@v   ueTaoxnuaTLotifev    (19)  ,         Itat

6TL   fi   ouvdpTnoLe   P(z)    €Tta^n9eb€i   TTiv   TauT6TnTa    (14),         6Ld

ToOTo   ltat   6tivaTai   vd  "^Tisii   Ueu6oauT6uopq>os   a>s  Ttp6e   Tf\v     d-
voT€po  6ud6a  T@v   ueTaoxnuaTioua>v,   TtapaTnpot}uev   6TL   a.i   6pi-
c"at   ouvsfiwou    (Al.4)    diTaE   ioxbouoaL   €Ttt   uide   Ta>v        poyuG)v,

€oTo   Tfie   LL   =   L,   Sd   toxbouv   tjTtoxp€oTilt@e   Mat   gap.6^ov        T@v

^oiTt@v   poyu@v,   Ttpayun   €uapav€s   €E   dMou   ltat   €tt   T@v   Tes€Lo@v

ouvST"@v    (5)    6oov   dapopq   €te   Tfiv   ouuTtepLapopdv   T@v      ouvapTfi-

oeq]v   a(z)    wac   ny(z).    .Apltec   ouv€TT@e   fi   €Tta^hs€uoie   TC)v      ouv-

STit4@v    (Al.4)    u6vov   €nt   Tfis   pcoyufie   L   tt€iu€vne   MaTd   Td     Ttpo-

ovaapeps€vTa   €vT6s   Tfis  Seopnsetone   Seu€^id>6oue   T[epLoxfis   Tfis

6ud6oC   T@v   ueTaoxTluaTIOu@V   0k (Z)  .

ObTco   Secopoou€v   TT|v   ouvdpTTioLv   ®(z)    6L6ou€vTiv   bTt6         Tot)

eEfie   yev"euu€vou   6^oM^npchuaTos   CAUCH¥   :

a(Z)  =Z±  {Lap(I)F#dT,                                        (22)

Tfis   ouvapTfioeoc   F(z)    6i6ou€vnc   tTT6   Too   TbiTou    (21)  ,   ate  Ttap-

MbTtTE:|     :

=)La(z)   =  z=
n-1

tptTiir=dT                                                         t23tnI-Z

u€   Tfiv   TtuMv6TnTa  ap(I)    dyvcoTov   ltat   iTpoo6iopioT€av.
•YTtevsuutEeTou   6Ti   fi   6^ow^f\pooie  voetTai   u6vov   €Ttt      Tfie

Seue^ld>6ous   poyufic   L   MeiuEVTic   €vT6e   Tfis   S€ue^id6ous     TTepL-

oxfis.    Enueiot}Tou   d]oabTos   6Ti   ete   Ttep[TtTooiv   tjTtdpEeoc     uLde

u6vov   pcoyufie,    n   =   I,    T6   6^oM^hpcoua   CAUCHY    (23)          ouuTttTtT€L
`.L€   T6   6^olt^fipoua   CAUCHY    (Al.7)  .

`H   OuvdpTTioLe    :

F '  (I)
F (I) -F (z)

n-1I (24)

TtapouoidEei   Ttpoapav@e     douv€xeLav   €iTt   Tfis   poyufie   L   6uvati€vTi

vd  napaoTasii  d]e   :

F '  (I)
F (I ) -F ( z )

-i+Q(I,Z) '
I-Z

(25)
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5vsa  a(I,z)    ouv€xhe   ouvdpTTioL§   €Ttt   Tfis   p®yufie   L,   o6oa  MaTd
Td  ^oiiid  TunuaTLwd}§   6^6uopapoe   ouvdpTnois   evT6§   Tfie  Seue^L-
ch6oue   TtepLoxfie.

Aid  vd  dnoapbycouev   Tfiv   iLi€u6oauT6uopapov   ouvdpTTioiv      T(z)

Tfiv   €uapovLEou€vnv   eLs   Tde   6piat{de   ouvsfiMae    (Al.4)  ,   cLodyo-

uev   Thv   BonsnTLMhv   ouvdpTnoLv   T(z)    Bdo€i   Tfie   ox€oecoe   :

T(z)    =   z2-nv(z).                                                                                                          (26)

Tfie   ouvcxpTfioea)s   T(z)    tjnaltouoboTie   ete        Thv        TauT6TTiTa

(14)  ,   eblt6^a]e   npottbTtT€i   6TL   fi   ouvdpTTioie   T(z)    biiowobei   ct§

Thv   TauT6TnTa   :

T(ez)    =   T(z), (27)

etvaL   6n^a6h   abT6uopq>os   d]e   ttat   fi   ®(z)  .    "H6Ti   ypdapouev        Tde

6pLc"de   ouvsfiMas    (Al.4)    ouvapTfio€i   T@v   ®(z)    Mat   T(z)    d>e   €-

Efie    :

[®+(t, +a-,t, ,  + , alit, +a-(I, ,  +:: ( I , a,+(t,ro,-,t, I +

+tn-2[T+(t)+T-(t)I   }       =   25TE),                                           (28a)

[®+ttt -a-tti]   +  [aITEt -a=itt I  +== { I [®'+tttto'-ttt ] +

+tn-2   [T+(t)_T-(t)I    }      =   2aTE).                                           (288)

A6yap   Tfie   ouuTtepLapoo&e    (25)    Ttept   Tfiv   pcoyuhv   L   Too   iiupfi-

voe   Too   yeviM€uu€vou   6^ott^Tipd>uaToe   CAUCHY    (22)    6uvdu€Sa  vd

€apapu6ocouev   Tote   TbTtoue   Too   PLEMELJ   6Ld  Tde   6picmds     TLude

Tfie   ouvapTfio€co§   ®(z)    tnt   Tfie   pcoyufie   L   E:bp[c"ovTee   ^6yap   Tfie

ox€o€coe    (23)     :

a+(t)-a-(t)   -q,(t) ,

a+(t)+a-(t)   =  ±  jLap(I)f=dT.a+(t)+a-(t)   =  i

(29a)

(298)
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IIapayoytEovT€s   a)e   iip6e   t   Tobc   TbTtous    (29)    ^auBdvouev   :

®,+(t)-©,-(t)    -ap'(t),                                                                                (30a)

@'+(t)+®'-(t)   =  ±  jL(D(I)::=±=iidT.                                 (308)

A6yap   TG)v   TbTTcov     (29a)    Ma.t     (30a)     fi   6pLaMh   ouvshMTi        (288)

6t6€L    :

T+(t)-T-(t)   =  t2-n  { E  [ 2alt)-ap(t)-Slt)  I  -Eap' (t)  }
(31)

`H   ox€oLs    (31)    ^6yap   Tfis   TauT6TTiToe    (27)    €iTtons   6€         Itat

Tfis   TauT6TnToe    (A1.13)    ij.ds   dvayltdEeL ,    ^auBavou€vcov   tJTt.6iuLv

wac    T@v   TttiTcov   Too   PLEMELJ    (29)    6Ld   ouvdpTnoLv   @(z)    6i6ou€-

vTiv   I)ltd   €Ittppdoeoe   Tfis   uopapfis    (23)  ,   vd   6€xSG)uev   d]e   €Itappaoiv

Tfie   ouvapTfioeos   T(z)    Tfiv   €Efis    :

Ttz'=±LEri-I:/lL=ri-±)=aptT)#T
(32)

Mat   Tt€paLT€pco   ^6yap   Too   TttTTOu    (26)    d]e   €Mq]paoLv   Tfie   OuvapTfr

occoe   ¥(z)    Thv   EEfie    :

1L
n

Zri
)

n-2 nET)=dT-ZHnI-Z

Tap ( I )

)

n-2

LIT,Hat-
zn-2   [  (n_i)Tn+zn]

LUY\"                  (Tn_zn)2
(33)

•H   ouvdpTTioie   T(z)    d>e   6i6ou€vTi   ttTt6   Tfie   €Mtppdoecoe          (33)

ouuapovet   u€   Tfiv   dTtatTTiouv   vd  ufi   TtapouoLdEn      fi        ouvdpTrioLc

¥(z)  ,   a)s   Mat   f`   ®(z)    BeBatos,   Tt6^ou§   T6oov   ets   T6   un6€v      6-

oov   Mat   €1e   T6   &Ttcipov.
•Equpu6EovTee   TC;v   6€bT€pov   TtjTtov   Too   PLEMELJ   eie

oxeoiv    (32)    €bptc"ouev   :

T+tt]+T-tt7  =  := I   lf7Tia=-± I   z5T=>+a=tlT|=)LaT7=dr-±)Ldr>F=dr-

TTIV

Tap ( I )
n-I , Tn+tn

(Tn-tn,2
dT. (34)
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"H6n   fi   6pLaMfi   ouvshltTi    (28a)    ^auBavou€vcov   bTt'6uliv           T@v

TbTtcov    (298),     (308)    Jtat    (34)    uds   6t6€i   Thv   ET|Touu€vT|v    1616-

uopapov   6^oM^TipcoTLwhv   €EtocooLv   Ent   Tfis   9eue^ich6oue   pcoyufie   L

u€   dyv®oTov   ouvdpTTioiv   Tfiv   ap(t)    :

1L

n-1ap(I)fat-±
++Ttl

) L

1
iiiiEEiii]

L          =n -En
dr-:{±1LFJ#dr+

aptTtl.(n-#:::2]rilELT
2ndt
Tti   aE

) LIT,#dT.

2irty -

(35)

'Aap'fie   oTiyufis   6nL^usfi   f`    t6L6uopapoe   6^oM^TipcoTiltfi   €Etoco-

oLe    (35)    Mat    €bpesii   fi   ouvdpTTioLe   ap(t)    €Ttt   Tfie   pcoyufi§   L,   at

ulya6iMat   ouvapTfio€ie   ®(z)    Mat   qu(z)    €bptowovTaL   Bdo€L      T@v
TbTtcov    (23)    Mat     (33)  ,    f`   6€   BOTisnTilth   uiya6Lwf`            ouvdpTTioLe

T(z)    Bdoei   Too   TbTtou    (32).
"Ooov  dapop¢   eie   Thv   ouvshwTiv   uovoor`udvTou   T@v   ueTaTOTtt-

oecov   €q]'€MdoTTie   p®yufie    (Al.2l)  ,    at)TTi   ^6yap   T@v   Tbncov          (26)

wac    (31)    ^auBdv€L   iid^Lv   Tfiv   uopaphv    (Al.23),   dpMet   6€   fi      €-

iia^hs€uot§   TTie   €iit   Tfie   pcoyufie   L,    tva,6€6ou€vou   Too        abTo-

u6pq]ou   Tfie   ouvapThoecoe   ®(z)  ,   6Ttep   €x€i   d]e   ouv€Tt€Lav   h   ouv-
dpTTioi§   ap`(t)    vd   €[vaL   f`   atjTh   €ap'6^cov   T@v   pcoyu@v,    €TTa^n9eb-

€TaL    €ap'6^cov   T@v   pcoyudiv.     'ATtaLTecTaL    ot)Tco   T€^LM@e   h          6iit-

^uoLe   Tfie    t6Lou6papou   6^oM^TipcoTLwfie   €Eiod>oecDe    (35)    ^auBavo-

u€vne   bTt'6iL;iv   Tfie   ouvsfiMTie    (Ai.23)  .
"Ae   6d)ocA]uev   fi6Ti,   d>e   €TtpdEaucv   Mat    €i§   T6   Tufiua   84         6Ld

Thv   TT€ptTtTcooLv   T@v   n€pLo6LM@s   6iaT€Tayu€vcov   Pcoyu@V,          utav

€EhyTioiv   Tfie   €Mappdo€cDe    (23)    Tfie   ouvapThoe®e   ®(z)  .    ObTa]s   de

Secophocouev   6TL   €xou€v   dTt^@e   utav   6idTaEiv   pcoyu@v,            6n6Te

ouuapd)vcoe   Ttp6e   Td   €ItTes€vTa   ete   Td   TuhuaTa  AI   Mai   81      6uvd-

ucsa  Vd  llapaoThocDu€v   Thv   ouvdpTTioiv   ®(z)    6Ld   Too     6^ow^ri   -

pd>uaToe   CAUCHY    (A1.7)    €ItTeLvou€vou   6ucoe   €ap'6^cov   TG)v   pcoyu@v~„

fiTOL    €Ttt    Tfie   Mauiib^Tie   Lo,    d>e   Ttpoav€ap€pSTi.    E[vaL   6n^a6fi    :

a(z)  = -2ni
fldT .

LO  I_Z
(36)
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AE:6ou€vou  6ua]s  6Ti   h   ouvdpTnoi§   ®(z)   e[vai     abT6uopapoe

MaTd   Tfiv   €vvoiav  .Tfie   TauT6TnToe    (13)  ,   6Te   fi   Ttuwv6TTie      ap(t)

Too  dvcoT€p®  6^oM^npdtuaToe   CAUCHY     ^auBdv€L   Thv  abThv   Tiuhv

tnt   T@v   dvTLOTotxa]v   oTiuctcov   6^a>v   T@v   pcoyu@v,    €ntoT|e   6€   6TL

aL   pcoyuat   etvQL   dwTiviM@e   6iaTeTayu€vcw   TtpowbTtTouoai   fi   uta

€M   Tfi§  d^^ri§   6id  oTpoapfis   MaTd  ycovta   2n/n,   etvai   ebMo^ov   vd

ypdiLicou€v   T6   dvcoT€pco   6^oM^hpcoua   CAUCHY,   d>oTe   vd      €t4TetveTai

u6vov   €Ttt   Tfie   pa]yufie   L   d>§   eEfie    :

®(Z)  =  ± jLap(I)=E:j#T.

AauBdvovTee   TtepaLT€pco   tjn'6Uiv   Thv   TauT6TTiTa

# - :i:j±

(37)

(38)

€bptoMouev   E:babe   d>e   8Mtppaoiv   Tile   ouvapTtioecoe   ®(z)    Thv    (23)  .
'Ava^6ycDe   c"cTtT6uevoi   6id   Thv   ouvdpTTioiv   T(z)   Secopoou€v

TabTnv   MaTd   Thv   ox€oiv    (Al.12)    €IttppaEou€vTiv   d)e   €Efie    :

Vtz'  = i }LOE=a=-± )LOEiaj-±)Lo#T'    t39]
^6yap  65   Too   6Ti   at   ouvapTfio€i§  ap(t)   wac   q(t)   ^auBdvouv   Tde
abTde   TLude   €Ttt   T@v   dvTLOTotxcov   onuetcov   6^cov   T@v         pa]yu@v,

5TteTaL   6TL   6uvduesa  Ttd^Lv   vd   ypducDuev   Ttiv   5wtppaoiv   Tfie  ouv-

apTho€coe   T(z)    u€   6^ow^TipdtuaTa   €MTeiv6u€va   u6vov   €Ttt  Tfispco-

yufie   L   d]s   eEfie    :

xptzt=±)Lift:i:¥a=-z±)Loft:E:jga=-

-±jLFap(I):E:T=dT.

AauBdvovTec   TtepaiT€pco   t)iT.6Uiv   Tfiv   TauT6TnTa   :

nizn-2
nn

-k
:E:+I   -Z                   e   I-Z

Itat   Tfiv   6id  Ttapayoytoed>s   TTic   d]e   TTp6e   I   iipoltbTtTouoav

(40)

(41)



147

nzn-2    I  (_n_I)Tn+zn]

(Tn-Zn,  2

iEiEiiiiii (42)

cbptoMouev   €bsbe  d>e   5Mappaoiv   Tfis   ouvapTfio€a]e   T(z)    Thv    (33).

HapaTTipoou€v   T€^oe   6TL   dva^6ycoe   6uvdue9a   €ItltivoovTee           €M

Tfie    t6iou6papou   6^oM^npcoTLItfie   €Eiochoecoe    (Al.15)    6L'dTt^fiv  pcoT-

yuhv   fi   oboTT|ua  dn^@v   pcDyu@v   vd  MaTa^hECDuev   eie   Thv   t6i6tJop-

apov   6^ott^npa]Tiwhv      €Etocooiv    (35).
H€pav   Td}v   6bo   dva]T€pco   €EeTaos€vTcov   Tp6"cov     dvTiueTcoTtt-

oeco§   Too   TtpoB^htraTos   T@v   dMTiviw@e   6LaTeTayu€vcov         p®yud)V,

ete   TptTo§   Tp6T[oe   ouvtoTaTaL   ete   Tfiv   €tpapuoyhv   Tfie   u€$66ou

Tfie   ouuu6papou  diieLwovtoea]e.   M€   dTt€iwovtEouoav        ouvdpTTioiv

Tfiv   F(z)    Too   Tbnou    (21)   dTt6   Too   npayuaTLMoO   €niTt€6ou   z   ete

€v   BonsTiTLw6v   €TttiTe6ov   E,    f`   9eu€^id>6Tie   Ttepioxh   Too      €niiT€-

6ou   z   waTa^auBdvei   6^6w^npov   T6   €TttTt€6ov   E   u€   Thv        etM6va
Tfie   pcoyufis   L'    €vT6§

Too   €TtiTt€6Ou   E,       d]e

tpatveTaL   wac   et§   T6

napan^E:boa)e   Exfiua   2.
AL   etit6ves   E'L       Jtat

E'2      T@V   f`uLaTt€tpcov

ltauTtb^cov   E[   Jtat      E2

T@v   6piEouo@v        Thv

Seu€^id>6n      nE:pLoxhv

ete   T6   €ntTte6ov        z

/ RE Eiil
/

/
/

/              .ETttT[e6ov   E   =   X+iu

/i,1 =  E,2

OuuTttTtTOuv   €te         T6

€TttTte6ov   E.    `H      To-

uh,Thv   6Ttotav     dTto-
Te^ec   ete   T6   €ntiie6ov   E   f`   E

ouvapThoecDv   ®(z)    wac   T(z)    e

Exfiua   2

1  =   E'2  i    ^6Yap   Too   abTou6papou   Tch;
s   T6   €TttTte6ov   z,   atTLves     ^au-

Bdvouv   Tde   abTde   TLude   €Ttt   T@v  dvTioTotxcov   oTiuetcov   T@v      E
Wac   E2,   ug  ouv€Tteiav  vd  ^auBdvouv Td€at}tde 6pic"ds Tluds eLs
Tds  6bo  Tt^eupds   Tfis  npoavaq>€p8etoTie   Toufie,   ob6eutav  oTiua   -
otav  MaTd  Thv   ^boiv   Too  TtpoB^huaToe   ete   T6   €ntn€6ov   E   5x€L.
AL   6(E)    =   a(EL/n)    =   a(z)    wat   fi(E)    =   T(EL/n)    =   T(z)          €[vou
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TUTiuaTLtt@e   6^6uopapoi   ets   T6   €iitne6ov   E   Tt^hv   Tfis   etM6voe   Tfie

paJyufi§   L' .    `0  Tt€paLT€pco   Tp6noe   €pyaotae   e[vaL   T[poapavtie,  npo-
wbTtTouv   6€   Te^LM@e   Td  abTd  dTtoT€^€ouaTa  ota  Mat   6Ld   T@v   6bo

TtpoTiyouu€vcov   ue$66®v.

ETiueiooTaL   T€^os   6TL   f`   dvcoT€pco  dMTivLMfi   6idTaEie   pcoyu@v

dvdyeTai   ele   oeLpdv   TtepLo6LMd)v   pcDyu@v   6id  ouuu6papou  dTtciMo-

vtoe®e   u€   dneLwovtEouoChv   ouvdpTnoLv   Thv   :

E    =   CL)(z)     =    lnz

u€   n€pto6ov   gis   T6   €ntne6ov   E   Tfiv   :

i2J=.n

(43)

(44)

A€v   xp€idEeTal   vd  napaTTipfiocou€v   6TL   TtpaMTL7t@s        ob66^cDe

ouvtoTaTaL   uta  TolabTn
®d  €tpapu6oquev  fi6n

ptTtTCDoiv   dwTLviw@e   6La-

TeTayu€vcov     ebsuypduucov

Pa]yu@v   d)S   et§   T6      Exfiua
3   u€   Thv   pa>yuhv     L  wei-

u€vTiv   €Ttt   Too  TtpayuaTi-
MoO  dEovo§   Ox,   6Te   h   t-

6i6uopq>oe   6^ow^npa]T iwh

€EtocooLe    (35)       dTt^OTtoL-

etTal   ^auBdvouoa         Thv
MdTcosl   uopq)hv    :

obuuopq>oe  due iM6vioie.
6oa  dvcoT€pcA]  dveap€psnoav   €te   Thv      Tt€-

L#\LdrLx,L/n-2

ExfilJ.a   3

±{L{ap(I)-If)}¥T±)Lap(I)¥T=
=  2EiEl-#j L Ei=)=EjfdT.                                                  t45J

Ete   Thv   atJThv   t6i6uopapov   6^oM^npa]TLwhv   €EtocooLv   waTa^hyou€v

€MMivoovT€§,   d>s   npoaveap€psn   €E   &^^ou,    €w   Tfis   t6iou6papou     6-

^ow^np®Tlwfis   €ELotboecoe    (Al.15)  ,   fiTi§   eta   Thv   npotteiu€vTivTte-

ptTtTcooiv   6bvaTaL   vd  ypaapfi    :
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i jLap(I)=E:j±dT-±j Lot):E:j#T-
-i {Ldrj =E:j±dT-i jLaptTJ=E:Tf#T

1

2=  2If)-H
LIT,;i:¥dT (46)

^auBavou€vcov   bTt'6ULv   T@v   TauTOTfiTcov    (38),     (41)    wac     (42)    d>e

ltat   Tfis   TauT6TTiToe    :

# - :i:fr'
6id   Ttapaycoyto€co§   d>e   Ttp6§   I   Tfie   6Ttotas   TtpoMbTtTei    :

2   n-1   n-1                              k

:i:

(47)

(Tn_zn)2              k=°(€kT_z)2     '

H€pav   Tfis    t6Lou6papou   6^oM^TipcoTiMfie   €Eiodo€a]e    (45)    np€-

nel   BCBatcos   vd   ^T|apsfi   bTt'6iuiv   Mat   fi   ouvshwTi    (Al.23)    Too   uo-

vooTiudvTou   T@v   u€TaToiTto€cov.

A€ov   T5^oe   vd  napaTnpfiocouev   6Ti   fi   dvcoT€pa]     dvaapcp9etoa

uES06Oe   €iiL^boE:cos   Tot}   Ttpd>-

Tou  S€ue^ich6oue  npoB^hua  -
Toe   6i'dwTLVLM@e      6iaT€Ta-

yu€vae   pcoyude   toxtt€L        Mat
eta   Thv   TtE;ptllTa)oLv,   was'fiv

at   pcDyuat   €xouv   d>e     Moiv6v

&MpOv   Tcov   T6   w€vTpOv   o,    d]e

€ie   T6   I:xfiua   4   €utpatv€Tcw.
T6T€,   ^6yap  Tfie   ouuu€Tptae

Tfis   y€coueTptas   Mat              Tfie

apopTtoecoe,   dap'ev6e   u€v        fi

L2VALL=L

Ln-1

I:xfiTJa   4

Ouvsfittn   uOvoonudvTOu        T@v

ueTaTOTtto€cov,   6Ld   Tfiv   obvs€Tov   n^€ov   pcoyuhv,    toxbel   Ttpotpol-
v@e   abToudTco§,    5oTco   wac   €dv   6€v   i.oxon   6L'€waoTov   t6LatTepov

M^d6ov,   dap'€T€pou   65   fi   ouvdpTTioie   q](t)   6€v   iiapouoidEeL      t-

6Louopaptav  napd  T6  oTiuetov  0.
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I:XETIKAI   EprAEIAI   -HAPATHPHEEIZ:   T6   €EeTao9€v   ets   T6

Tuflun   ToOTo   Ttp6B^ntroi   Tfie  dkTivLwfie   6iaTdEea]s   pa>ytifiv   evT6e

&Ttetpou   tooTp6Ttou  u€oou   euc^eThSn   u€xpi   ohuepov  u6vov   ete
Thv   et6lwhv  TteptnTa)olv,   6nou  at   pa]ytrat   ctval     etJ9bypauuol
wac   ud^ioTa  6ieusbvoea]v  6iepxou€va]v  6Ld  Too  at}ToO  onuetou

fi   8Ti   TtepaiTepa]  6nou  abTat  a6Tai   at   eb9bypauuoL   p®yuclt  €t-
vai   ouvTp€xouoaL.   Al   oxeTLwat   epyaotaL   6t6ovTaL   et§        Tf`v
€q>apuoyhv   A4.    .Ew   TobT®v   A   dvouTux9ecoa  bTt6   Too     BUECKNER

{1973,    §   5.4}   u€So6o§,   watToi   Ttepia]piou€vn   ete   Thv   dvTL   -

u€Tdrioiv  TtpoB^nudT®v   ebsuvpduuav  dwTivLw@e     6iaT€Tayue\xA]v
pa]yu@v,   €v   TobTOLe   6bvaTai   vd  9e®pTisfi     dpweTd  ouyyevhe fie
€vTaosa  napouoiaosetoTie,   was.6oov  xpnoLuonoLet   Thv     u€So-
6ov   T@v   uiya6iw@v   6uvqu"@v,xa]pte   6v   TobTOL§  vd  waTqu)ebyn
e£§  ouuu6papous  dTteiwovtoeie.   uOoov  dapopq  T€^os   ete   Thv se-
a)ptov   T@v  attTou6ptpov  ouvapThoea]v   ltat   TGiv   6ud6cov   T@v   ypau-

uLWGiv  uetaoxnuaTLoiifov,   oToixeca  Tfi§  6Ttotae     €xpnoluonolh-
OQUE:v   dva)T€pa>,   Ttapon€uTtouev   eta   Td   BIB^ta   T@v   FORD   {1957}

wac    GAKHOV    {1966,     §    51}.
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87.    pQrTMII   p4ETA   rQNIAKf2N   EHM.EIQN   fi.   I:¥ETHMA   E¥NTPE-

Xo¥z:QN   pQrMr2N   ENTOE   ArlElpo¥   IEOTpoHo¥   MEEo¥

M€xpi   To06e   €Cxouev   SecDphoEw   6TL   f`   €E€TaEou€vn   pcDyufl   fi-

To  dn^fi  wac   ^eta,   6€v  TtapouotaE€   6n^a6fi   ycovia"d  ol|ueta     ob-
6€   6LaM^a6dtoeie  np6e   €T€pae   6ieusbvoeie.   Ot)Too  ttat   €ap'      6oov

€Cxouev   Ttp6e   €E€TaoLv   T6   Ttp@Tov   S€ue^i@6ee   np6B^nua,ti   dyvco-

OTOs   OuvdpTnoie   ¢p(t)  ,   TtuMv6Tne  Tot}`6}Oit^Tipd>uaTOc  cAucH¥  (Al.7),

fiTo  ouvdpTTioie   6tia^@e   ueTaBa^^ou€vn   €nt   Tfie   pcoyufie,  €ap'  6oov
ttat   aL   ouvapTfioei§   P(t)   Mat   q(t)    Maid  Tds  ox€oeie  (Al.5)  uC-
TeBd^^ovTo   6ua^@e   €Ttt   Tfie   pcoyufie.'Ev   TobTois   wac   eLe  TfivTte-

ptTtTa]ouv   Tfie   dTt^fie   ^€tae   pcoyufis   fi   ouvdpTTioie   tp(t)    Ttapouoid-

Eei    t6iouopaptae   €te   Td  dMpa   Tfi§   p®yufie   TdEe®§    (-i/2)  .'AwpL-

B€oTepov    f`    ouvdpTnoLe   ap(t)    6bvaTou   vd  SecDPTisfi   waTd   T6v   Tb-
nov  (Al.27)  d>e   dspoLoua  6bo   ouvapTfio€cDv,   Tfi§   f (t)  ,   fills     Tta-

pioT¢   Ttiv   Ttuttv6TTiTa   ouyitevTpou€vcov   6uvduecDv   ltaTd  ufitto§     Tfis

poyufis   Mat   6t6eTai   t)Tt6   Tot}   TbTtou  (Al.28)  ouvapTfio€i   Tfis   ouv-
apThoe®e   q(t)    6i6ou€vTie   tjTt6   Too   TbTtou  (Al.5B),    obTCD   6€  uti na-

pouoiaEoboTie   L6iouoptptae   eLe   Td  &Mpa   Tfie   pcoyuiie   Jtat  Tfie g(t),
f|TLe   TtapioT¢   Tfiv   nuMv6TTiTa   T@v   ueTaoTdoecDv   waTd   ufiwoe        Tfie

pcDyufis   ttat    et)ptc"€Tai   d>e   ^boLs   Tfie    t6Lou6papou   6^oM^TipcoTiMfie
€ELochoecoe    (Al.30)  .  `H   ouvdpTTioie   abTTi   napouoidE€L    t6iouop(pi-

ll

ae   TdEe®e    (-i/2)    eta   Td  dwpa   Tfie   pcoyufie,   ToOTo   6€           6iQTtL-

®ToOTaL    ebM6^coe,    Mas'    6oov   fi    L6i6uopcDoe   6^oM^npcoTiwfi   €E.toco-

oi,e  (Al.30)  6bvaTou   vd  S€®pTisfi   ioo6bvauoe   ev6e  ouoThuaToe   t-
6iou6pap®v   6^oM^TipcoTLM-@v    €Eiod>oecDv   Too   TbTtou:

=1L#dTJL K(I,t)g(I)dT   =   h(t)    , (I)

€V9a   6   nupfiv   K(I,t)    6€v   TtapouoidEEH    i6Louop(ptas   waTdcAUCHY,

6Tt6T€   f\   ouuTtepLapopd   Tfis   ouvapTfio€coe   g(t)    €ts   Td  &t{pa To06i-

aoTfiuaToe   6^oM^TipcboecDc   L,    6Ti^a6h   E:is   Td  dMpa   Tfie   p®yufie,   Sd

€tval   fi   aoTfi   u5   Tfiv   ouuepiapopdv   Tfie   ouvapTfioecDs   g*(t)  ,^boe-

cDe   uLde    t6LOu6papou   6^OM^Tip®TLMfie    €Eiocbo€cOs   Tfie   uoptDfie:
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=1Lg#dT   =-h*(t, (2)

Tfie   Te^cuTatae   6ucoe    16Lou6tptpou6^oM^TipcoTiJtfis   €ELochoecoe   h

^boLe   €[vai   vvcooTfi    {M.USKHELISHVILI,19538,    §88}:

9* (t) fty=.q)_( TL-a,.)„,h.:, (,I.-)- dT +I-t

(3)

8v9a  P(t)   no^uchvuuov.`H   ouvdpTT|ois  g*(t)   TtapouoidE€l     ouve-

n@§    16Louopapta§   TdE€coe    (-i/2)    €ie   Td  &wpa   Ch   Mat   a   Tfie        pa)-

yufie,    T6   abT6   6E   ouuBatv€L   Mcht   6Ld   Tfiv   ouvdpTTioLv   g(t)  .
TT|v    t6L6uoptpov   6^oM^T|pcoTiMfiv   €EtocDOLv    (i)    6uvduesavdd-

vaydycou€v   €Tttons   ete   6^oM^npcoTiwfiv   €`EtcooLv   FREDHOLM   6euT€-

pou   ec6ous   ypdapovTes   TauTTiv   tJTt6   Tfiv   uopq>fiv:

±jLi±=}dT   =  h(t)JLK(T"T)dT                                        (4)

ouuTttnTouoav   uE   Thv    (2)  ,    €dv   S€®pT|Sfi   6TL:

h*(t)    =   h(t) JL K(I,t)g(I)dT   ,   g*(t)    =   g(t) (5)

`H   ouvdpTnoie   h*(t)    Too   6€Eioo   u€^oue   Tfis   16iou6ptpou   6^o-

M^npcoTLMfie   €ELochoecoe    (4)    6bvaTaL   vd   Secopiisfi   iip6s   oTiyufiv   d>e

yvcooTfi,   6Tt6T€   Bdo€i   Too   Tbnou(3)Too   6t6ovToe   Thv   ^boLv      Tfis
L6Lou6papou   6^oM^`TipcoTiMfie   €Eiocbo€cDe    (2)    6uvducsa   vd   ypducDu€v

Thv   ^boLv   Tfie    L6Lou6papou   6^ow^npcDTiMfie    €ELod>o€coe    (4)   tjTt6  TT|v

uopq)fiv :

K (I , I ' ) a (T) dTdT ' +

(6)
(t-a)  (t-a)

fi   Tt€paiT€pco   tJTt6   Tfiv   uoptpfiv:
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u(t)+
1L

Ko(Ttt)u(I)dT   =   h    (t)     ,
0

gvsa  €T€Snoav:

Ko(T't)   =
Tti   (I-a)  (I-a)

11

(7)

(T'=¥|±T   =ELK(Tr')dT'   ,          (8a)

ho(t)=±L     (I-=±±T-B)h(I)dT+p(t)    ,                                           (88)

h.6€   ouvdpTnois   u(t)    eiofixoTi   dvTt   Tfie   g(t)    BdoeL   Tot)   TbTtou:

u(t)   =      (t-a)(t-a)g(t)    .                                                                          (9)

`H   ouvdpTTioie   u(t)    TtpoMbTtTei   ch§   ^boie   Tfie  €ELochoeco§  FRED-

HOLM   6euT5pou   €C6oue    (7)    Mat   6Ev   TtapouoidEei   t6Louopaptae  eLe

Td   dMpa   Tile   pcDyufi§,   d]e   f`   ouvdpTTioLe   g(t)  ,    f|TLe      napouc7idE€i

L6iouopaptqe   TdEccoe    (-i/2)    €te   Td  &Mpa   Tfie   pcoyufis.uooov   dapo-

p¢   €te   T6   Tto^ud>vuuov   P(t)  ,    ToOTo   €tvaL   6Ld   Thv   €EeTaEou€vTiv
TteptTtTcooLv   uTi6€vLMoO   Basuoo,    fiToi   oTasepd,    6L6TL   &^^coe            f|

ouvdpTnoi§   ®(z)    6L6ou€vTi   tjTt6   Tfi§   €Mappdoecoe(Al.7)    6€v   Sd      €-

Tei,vE:v    €te   T6   uTi6€v   6Ld   z  +cx>.
`H   dvcoT€pco   u€So6o§   dvQycoyfie   uide    t6Lou6papou      6^oM^Tipa]Ti-

wfie   €ELochoecDe   Tfie   uopapfie    (i)    ct§   utav    t6L6uopapoJ      6^olt^Tipco-

TLwfiv   6EtocDOLv   FREDHOLM      6euT€pou   ec6ous   Tfie   uopapfie    (7)    E:t-

vai   f`   yvcooTfi   u€So6oe   Too   CARLEMAN.   ELe   Thv   TTapot}oav   €pyaot-

av   6€v   Sd  dMo^ou9hocou€v   Thv   u€So6ov   Tfi§   dvay®yfis   T@v   Ttapou-
oLaEou€vcov    L6Lou6papcov      6^ow^TipcoTLM@v    €ELochoecov    eLe          6Eioch-

o€Le   FREDHOLM   6€uT€pou   ec6oue   Mat    €nt^uoi,v   6i,'      dpLSuriTiwd5v

ue$66cov   T@v   Te^€uTatcov,   Mas'   6oov   ctvaL   doMeTd  6uoxepfie  dll6
bTto^oyioTiMfis   dn6U€cDs   6   npoo6iopLou6e   T@v   ouvapTfioE:cov  Ko(Ttt)

Itat   ho(t.)        "aTd   TotJS   TtJTtous    (8)..AVTi8€Tos   Sd   6c6ocouev    tie-

966ou§   €Tti^bo€coe    t6iou6papcov   6^ow^npcoTiw@v   €E Locho€cDv  ott66^cos

Tto^ull^olta)T€pous   T@v   €(papuoEou€vcov   6L'    €Eiocho€ls       FREDHOLM.

AL   u€So6oi   a6TaL   Sd   €wTesoov   ete   T6   Keapd^aLov   r.

Hptv   Ttpoxcopfio®uev   el§   Tfiv   €E€Taoiv   ouvseTcoT€pcov       Tt€pi-

nTchoea)v,    5vsa   napouoidEovTaL    t6LouopaptaL   Gis   Thv    nuMv6TT|Ta
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ap(t)    Too   6^ow^TipdtuaToe   CAUCHY    (Al.7)  ,dEtEei   vd  onueidicouev
6Ti   e.t§   Tfiv   neptnTcooiv   Too   6euT€pou   Seue^Ld)6oue     iTpoB^fiuQ-
Toe  f`   ouvdpTTioue  ueTaoTdoecDv  g(t)   6i6ou€vn   bn6   Too        Tbnou

(A610)   napouoidEeL   otav   ouuTtepLapopdv   wac   h   ouvdpTnoLsq(t),
6i6ou€vn   t)ltd   Too   TbThou  (A62B)  ,   uh   TtapouoLdEouoa  obTcoe   t6i-

ouopq>tas   ete   Td  dwpa   Tfi§   pa]yufie,   €ap'   6oov   f`   ouvdpTTioi§q(t)
6€v  napouoLdEei,   €v¢  h   ouvdpTnois  6uvduecov   f (t)   npoMbnTou-
co  d>s   ^boi§   Tfie   i6iou6papou   6^ow}T`pa>Tittfie   €Eiochoe®e    (A6.12)

napouoidEeL   €v  y€v€i   t6iouopaptas   TdEecoe   (-I/2)    ete   Td  dttpa
Tfie   pa>yufis.   KaT.   abT6v   T6v   Tp6iTov   wac   f`   ouvdpTTioLe        tp(t)  ,

TtuMv6TTie   Too   6^ot{^Tipch`LLaToe   CAUCHY   (Al.7)    Itat    Con   MaTd         T6v

TbTtov  (Al.27)  ,   u€   T6  dspoioua  T@v   ouvapTfio€cDv   f (t)  Jtat  g(t)  ,
iiapouoidE€i   t6iouopapta§   TdEca]e   (-I/2)    ete   Td  dttpa  Tfie     pco-

yufietdMpiB@e   d>e   wac   et§   Tfiv   TteptnT®oiv   Too   npchTou   9eu€^Ld>-
6oue  npoB^fiuaToe  6i'   dTt^fiv  ^ctav   pcoyufiv.

"As  Secopfioouev   fi6T|   Tfiv   obvseTov

pcoyuhv   Too   ExfiuaToe   i   ouvTLScu€vnv
€F,   n   lt^d6cDv   €ItwivobvTCDv   €It      Moivoo           ..

oT|uetou  0,   T6  6Ttotov  6bvaTaL vdse-

pTlSfi   Mat   d>e  dpxh   ouoThuaTos   ouvTe-
TChyu€V®v   Oxy.    Ot   M^d6ol   Oak,MatTOL

ak

€oxe6LdosTioav   xdpLv   dn^6TTIToe     etJ-          Sk

Sbypauuoi,   6€v   etvaL   BeBataJe     ttaT'          ak+1
dvdy]tnv   €bsbypauuoL.   T6  oTiu€tov     0
etvaL   dotpa^@e   5v   oTiu€tov,   8v9a       h

...   an-I

Exfiua   I

an

ouvdpTTioLe   ap(t)  ,   6piEou€vn   gap.6^oM^hpou   Tfie   ouvS€Tou pcovufig`

TtapouoidE€L    t6iouop(ptav.`H   ouvdpTnoie  tp(t)   TtapouoidE€L      8€-

Batcoe   L6Louopaptas   TdEecoe    (-1/2)    wac   eLe   Td  oT"eta  ak   (k  =  1,
2 ,..., n)   ttaTd   Td  dvaapeps€vTa  Ttponyouu€vcoe   6id   Tde     nepLTtTch-

o€i§   Too   npd>Tou   Mat   Too   6euT€pou   9eu€^Lcb6ou§   npoB^huaToe  .
'EVTaosa  6ucoe  Sd  u&e  dTtaoxo^fion   u6vov   h   ouunepiapopd  TTie  Tta-

pd   T6   oTiuetov   O.`H   ouuTt€piq>opd  abTn   €EapTdTaL,   d]e   9d   C6cou€v
n^T|p€oTepov   MaTa]T€pco,   n€pav   Tfie   yecoueTptCh§   T@v      6iatt^a6lEo-

u€VaJV   p®yu@v   Ttept   T6   oT|uetov   0   Mat   €M   Too   €dv   €xcouev     6e6o-
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u€vas   Tde   Tdo€Ls   fi   Tds   ueTaTOTttocLs   ete   Tde   Tt^eupde   T@v     n
ouvTpcxouo@v   eie   T6   oTiuetov   o   pcoyu@v.

'AEtEei   6€   vd  oT|u€L®Sii   6TL,   6oov6fiTtoT€   cJbvseTov     6LdTa-

ELv   pcoyu@v   Mat   &v   5xcouev   np6e   €E€Taoiv,   6uvduesa  vd  dn`ouo-
vcho®u€v   6^a   Td  dvd>ua^a  oT|ueta  0   TabTn§   Mat   vd   €EeTdocouev 8v
€MaoTov   TobTCDv   ltexcopiclu€vcoe   Bdoei   Tfis   €MTesnoou€vns     ttaTco-

T€pco  u€$66ou. `Qe  ToiaoTa  dvcbua^a  oTiueta  0  6uvdue9a  vd  vofr
ocouE:v   Td   oT|ueta   Toufis   Mat   6LaM^a6dtoecoe   pcoyu@v,   Td        Tt€paTa

T@v   pcoyu@v   fi   dM6uTi   Mat   Td  oT|ueta,    8v9a   8xou€v   dTt6TouoV   ue-

TaBo^fiv   fi    L6iouopapt'av   Tt~Dv   6e6ou€vcov,    Tdo€cov   fi   ueTaTOTttoca]v,
a

€Ttt   uLde   Tt^eupde   uLde   pcoyufie   fi   dMayhv   T@v   6e6ou€vcov        €Ttt

uide   Tt^€upde  uidc   pcoyufic  dii6   Tdo€ie   €Le  u€TaTonto€i§        Mat
dvTLOTp6tp®e   €MaT€pcDS€v   Too   Sea]pouu€vou   onu€1ou   a,   che     ouu-

Batv€L    €is   Thv   TtEptTTTCDOLv   Too   uLMToO   Seu€^Ld>6ouS   Ttp,oB^hua-

Tos.uO^ou   aL   Tt€pLnTd>oei§   a6TaL   diioTe^ot}v   npotpav@e      eL6LMd§

ncpLTtTdtoeie   Tfis   5iQTdEecos   TG)v   pcDyu@v   Too   ExfiuaToe   1   u€   6e-

6ou€vae   €CT€   Tde   TdoeL§   ecT€   Tde   u€TaTonto€Le   €nt   T@vn^eu-

b@v   TobTcov   Secopouu€vcov   ud^LOTa   €vT€^G;e   Mexcopiou€vcDe.
ALd  vd   et)pcDu€v   Thv   16L6uoptpov   ouuTtepiapopdv   Tfie     ouvap-

TfioecDe   ap(t)    €te   T6   oTiuetov   0,   dpM€t   vd   ^dBcou€v   biT'    6iLJiv   6-

Ti   Bdo€L   Tot)   TbTtou   Too   PLEMELJ    (Al.8a)    etvai   dpMeT6v           vd

yvcoptE®uev   Tfiv   ouuncpiapopdv   Tfie   ouvapTho€coe   ®(z)    iTaod        T6
oTiuetov   O. 'Ev   TobTOLe   f\   ouuii€piapopd   Tfie   ouvapTfic7€®e   ®(z)6-

oov   Tt^TioudEouev   €Le   T6   oTiuctov   0   €EapTdTai   €M   Too   Tou€cDe  Sk

ueTaEb   TG)V   W^d6®V   Oak   Mat   Oak+1,    €VT6e   Too   6Ttotou      Secopoor

u€v   6TL   MLvobu€Sa  MaTd   utav   nop€tav   €   iTp6e   T6   oTiu€tov   O,d>e

apatv€TaL   Mat   ete   T6   I:xfiua   i.   M€   &^^ae   ^€Ecie   6€v   €xei   v6n-

ua  vd  6uL^@u€v   Tt€pt   ouunepitpopde   Tfie   ouvapTfioe®c   @(z)    Ttapd
T6   oT"€tov   0,   d^^d  Ttp€ii€L   vd  6uL^@u€v   n€pt   ouuepLtpopds   T@V

ouvapThoccDv   ®k (Z)    ets   Tote   6iaap6pous   oxnuaTLEou€voue   Tou€te
Sk   u€   MOLvfiv   Mopuaphv   T6   oTiu€tov   O.`H   6LdTaEis   ^oLn6v            Too

EXTluaToe   i   Ttp€n€i   vd   voTlsfi   a)s   6idTaEle   otpT|v@v   Sk   TtapaM€Lu€-

vcov  d^^h^cov,   6oov   B€Bata]e   dapop¢   ete   Tfiv   €bpecJiv   Tfis     ouu"€-

piapopds   T@v   ouvapTfioecov   ®k(z)    cte   Thv   n€pioxfiv   Too     onu€tou
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0.`EMdoTTi   T@v   ouvapTfioecov   ®k(Z)6bvouai   vd   €xn   €vTe^@e   8Ld-

apopov  ouuii€pLapopdv-dn6   Td§  bTto^otnou§  Ttapd  T6  oT"etov        0,
MatToi  dTtaoaL  al   ouvapTfioeie  a6Tou   uattpdv  Too  onuetou  0  d-
TtoTe^o0v   oboiaoTiM@§   utav   Mat   Tfiv  abTfiv   ouvdpTnoiv,Tfiv a(z),
Tfie  6nota§  h  6idttpioie   ete  Tds  ouvapTfioeie  ®k(z)         €y€v€To
Ttp6e   6Leutt6^uvoLv   Tfie   €EeTdoea>§   Tfie   ouunepi(popde   TTie     napd

T6  oT|uetov  0.
Hp6e   ebpeoiv   Tfi§   ouun€pLapooae   T@v   ouvapTfioecov ®k(Z)  ete

T6V   Tou€a  Sk  kat   Ttapd  T6   oT|uetov  0,   dpket   vd  SecDPTisfi   6   To-

uebe   Sk   d>e   cxpfiv   ue   Tt^eupd§,Oak   Mat   Oak+1   r€   €tpcmTou€Vas  Gis
T6  onuetov  0  oxnuaTIEoboas  Vcovtas  Sk  ltat   Sk+1     dvTlioT0txcos

u€Td  Too  &Eovoe   Ox,   6n6Te   fi   ycovta  Tfie   Moputpfi§   Too cxpnv6e 6k
Sd  etval:

6k   =  Sk+1-Sk.                                                                                                       (10)

-H6n   baptoTavTai   Tpet§  6uvaTat   ncpiTtTd>ocie:   Nd  e[vai   6e-

6ou€vai   ltat   €Ttt   T@v   66o  Tt^eup@v   Too   cxpnv6e   Oat   wac   Oak+[aL

TdoeLe  fi  vd  etvai   6e6ou€vai   at   u€TaTOTttoei§  fi   €nt   Tfie  ulde
Tt^eupde  vd  etvou   6e6ou€vou   aL   Tdoeie  Mat   €Ttt   Tfi§   €T€pae  al

ueTaTOTttoei§.    T6   nota   €w   T@v   TPL@v   TobTcov   6uvaT@v   Tt€pLTtTch-

oecov   baptoTaTai   eie   8waoTov   Tou€a  Sk   €v  ouv6uaou4  u€   T6  u€-
TPoV   6k   Tfie   Vovtas   Tfis   ltopu¢pfi§  atJToO   xapaltTnptEouv     Tt^fipa)s

Thv   ouulTepLapopdv   Tfis   ouvapThoeco§   ®k(Z)    Ttapd   T6   oT|uctov     0.
•H   ouuTtepiq)opd  abTTi   8x€L   6iepeuvnsfi   eLe   Ttdoav        TteptnTt`>oiv

Mat   €wTtseTai   ueTd  Tt^fipous   oeipd§  TtapaTtoun@v   eie   Tfiv        6i-
Tt^ouaTiltfiv   €pyaotav   Too   tpdapovTos   {IQAKEIMIAHZ:,1973,Ke¢p.A}

kat   OTt6   Tt^€ov   ouveTtTuyu5vnv   uopcofiv   eis   T6  dp3pov   Too  THEO-
CARIS   {1974}.'AEtE€i   vd  onueiaSfi   €vTat}9a  u6vov   T6     y€yov6e

6Ti   6id  y®vtav   Tou5®e   6k   =   2n,6Tt6T€   t4aT.   obotav   T6   oTiu€tov

0   etvai   dTt^@e   T6   Tt€pae   uide   u6vne   pcovufis,f`  ouvdp`Tnous ©k(Z)

napouoLdEeL   6Ld   Tde   ncpiTtTd>o€Ls   Too   Ttpd>Tou   ttat   Too     6cuT€-

pou   Seue^ich6oue   npoB^fiuaToe   L6Louopaptav   TdEecoe    (-1/2)  ,      €v
ouutpcovtq,    ^6yap.Mat   Too   Tbnou   Too   PLEMELJ    (Al.8a)  ,   u€   Td   €v

dpxfi   Too  Ttap6vToe   TufiuaToe  dvatp€pS€vTa.
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Auvduesa  oOTa]  vd  Ttpoo6ioptcouev  Tt^fipa]e   Tds   16Louopaptas
T@v   ouvapTfioecov   ®k(z)    €ie   Tob§   TOTj.€te   Sk   dvTioTotxa]§        wac

Ttapd   T6   oTiu€tov   0,    €q>.    6oov   B€Batco§   ttaptoTavTai   TOLaoTaL    i-

6LouopaptaL,   6Tt6Te   6Ld   Tfiv   ouvdpTnoiv   ap(tk)    €Tt[   T@v   onueta]v

tk   Tfis   PcoYufi§   Oak   Sd   8XcDuev   BdoeL   Too   Tbnou    (Al.8a)  :

ap(tk)    =   ®k(tk)   -®k-1(tk).                                                                              (LL)

Hpoapav@§   h    t6Louopq]La   Tfie   ouvapTfioecDe   ap(tk)    Ttapd T6 oTi-

uetov   0  Sd  xapaMTnp[E€Tai,   Gap.   6oov   tjndpxei,   bn6   Tfi§   i6Lo-

uopq>tae   dTto^bTcoe  dvcoT€pas   TdE€a]e   u€TaEb   T@v     napouoLaEou€-
vcov    i6iouopq)i@v   I)n6   Tdiv   ouvapTfioecov   ®k(Z)    Mat   ®k_1(Z)    Ttapd

T6   0T|u€tov   0.
•Eap'   6oov   8xouv   MaTd   TaoTa  Ttpoo6iopLosfi   aL      t6Louoptptou

T@v   ouvapTfio€cov   q>(tk)    napd   T6   oiiuetov   0   Mat   €nt   uL&§      ewd-

oTTis   TG;v   pcoyu@v   Oak,    etvou   6uvaTh   dMo^obscoe  fi dvTLueTdtTtLoie

Too   6^ou   TtpoB^fiuaToe   T@v   ouvTpexouo@v   pcoyu@v   Too   ExfiiroiTo§ i,

Tdiv   6notcov   npoapav@e   €16Lwhv   Ttep[TtTCDoiv   dnoTe^et   fi  pcDyufi  ue-

Td  ycovLc"o0  onuetou,   ItaTd  Td  dvapeps€vTa  efs   T6  Tufiua     Al,
€vsa  d>e   pcoyufi   L   6€ov   Tt^€ov   6Ttcos   vofiTaL   T6   oboTnua   T@v   ouv-

TP€Xouodiv   PcoYu@V.
'AEtEE:L   vd   TtapaTTipTisfi   €ie   T6   oTiuetov   Tot}To   6TL,   d>e   6i€-

TtioTd>STi   tjTt6   Too   ENGLAND   {1971E},   6oov6fiTtoTe   uLttpd   Mat  &v  et-

vai   f\   ya)via  6k   ev6§   T@v   oxnuaTiEou€vcov  ueTaE6  66o   6ia6oxi-
Mdiv   p®yuG}V   Too   I:xfiuaTo§   I   cxpT|v@v,    bndpxei   u€yd^T|   nLsav6TT|s

fi   dvTtoToixoe   uLya6iltfi   ouvdpTTioue   ®k(Z)    vd  TtapouoidEn   Ttapd
Tfiv   ttopuqJfiv   0   Tot)   cxpnv6s   ^oyapisuittfiv   i6iouopaptav.  Ot)Tco Ma-

Td   T6v   Tbnov    (11)    €tvaL   Tusavd>TaTov   fi   ouvdpTTioue   ap(t)         vd

TtapouoidEn   Ttapd  T6   onuetov   0  ltat   €q).    eltdoTTie   pcoyufis     ^oya-

pLSuL]tde    L6iouopaptas.    Ete   flu   TteptTtTcooLv   i   ycovta   6k      tJn€pBfi
Td§   180°,    T6Te   fi   ouvdpTnois   ®k(Z)    TtapouoidEei   Tt€pav  Tfis^o-

yapLSuLMfie    16Louopaptas   Mat   dTto^bTcos   u€ya^uT€pas   TdE€coe      t-
6Louopaptas,   u€xpL   wac    (-i/2)    6i,d   6k  =360°,   d>e   dv€tp€psn   Mat

eis   Tfiv   dpxfiv   Tot)   T[ap6vTos   TufiuaTos.
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EXETIKAI   EprAEIAI   -IIAPATHPHZ:EIZ}:    T6   6EeTao9€v   E:1e      T6

Tufiua  ToOTo  np6B^nua  Tfi§  napouoiaEobone  ycoviawd  onuE:ta  pco-

yufie   fi   T@v   ouvTpexouodiv   ete   gv   oTiuetov   pcDyu@v   6€v   5x€L   ij.€-
^eTnsfi   u5xpi   ofiu€pov   eie   Tfiv   yeviMfiv   Iou   Tt€ptnTCDoiv.   Et6L-

wat   TtepinTd>oeL§   Tot}   TtpoB^fiuaToe   TobTou   dapop@ocw   ete   ouytte-

ttplu€vas   6iaTdEei§  pa)yu@v   €EeTdEovTai   eLs   Tds   €apapuoyds A4,
A5   wac   A8,   8vsa  6t6ovTou   }tat   aL   dvTtoToixoL   TtapaTtounat.

HepioooT€pae  Ttpoooxfie   5Tuxe   T6  np6B^nua  Too  Ttpoo6iopi-
c"o0   Tfie   TdEecoe   Tfie   16Louopaptae   Tfie  uiya6iwfie     ouvapTfioccoe

®(z)    Ttapd  T6  dttpov   oq>nv6§   fi,   6iTep   Ta6T6,   Tt^notov     yovtaltoo
Tivoe      onu€tou      napouc7iaEou€vou   ete   T6  6pLov   ev6e     u€oou.
•H   wa^uT5pa  dvTLueTdtnLoie   Too  iTpoB^fiuaToe   TobTou   6id        Tfiv

TteptT[Tooiv   Tot}   dTt^o0   oapnv6§   €y€veTo   tjTt6   Too   ENGLAND  {1971 } .

II^6ov   a.bvseToi   iTepinTd>oei§  dq>op@oai   wac   €ts   Tto^botmva  ueTd

fi   dveu   e^eu$5pcov   6pta>v   €ETiTdoSnoav   bTt6   Too              TSAMASFYROS

{1973},   T6   6€   yeviM6v   Ttp6B^Tiua   Too   Ttpoo6iopiouot}   Tfie   TdE€-

coe  Tfis   i6iouopaptae  napd  €v  dvd>ua^ov  onu€tov   e'v6s   tooTp6nou

fi   dvlooTp6Ttou   u€oou   fi   Mat   ouvSETou  u€oou   €E   tooTp6Trov     Mat
dvLooTp6Ttcov  u€ocov   u€Td  fi  dv€u' €^eus€pou   6ptou.  €ue^eTfisn   tJ-
Tt6   Too   IQAKEIMIAH   {1973,   Keap.   A   },    €vsa  dvacp€povTai   wac   5-

^al   at   oxeTIItat   €pyaotai   aL   yev6uevai   €Ttt   ei6iM@v   TtepiTtTd>-

oea)v   Too   yeviltoo   TobTou   TtpoB^fiuaTos. `H   ei6LItoT€pa \TteptTtTo-

ole   tJTtdpEeaJ§  Ttept   T6  dvd>ua^ov   oTiuetov   u6vov   LooTp6Ttcov     u€-

ocov   €ue^eTfisn   ttTt6   Tot}   THEOCARIS   {1974}.



159

88.   IIEplHTQElz:   ANIEOTpollQN   MEz:QN   -rENIKE¥EEIE

Td   €EeTaos€vTa  iTpoB^fiuaTa   ets   T6  K€q)d^aiov   ToOTo     d(ped>-

pa)v  diTavTa  ets   lo6Tpona  u€oa.   ToOTo   €y€veTo,   Mas'   6oov       Td
to6TpoTta  u€oa  €tvai   Td  ouxv6Tepov  dnavTd>ueva  ele  Thv TtpdElv.
'Ev   TobTOLe   t`   dvTLueTd>Ttioie   T@v   dvTioTotxcov   npoB^nudTcov   6id

Td  dvio6TpoTta  u€oa  etvai   dpweTd  ebwo^o§,   €q]'   6oov  h       ^bole
Tcov  6id  Td   to6TpoTta  u€oa  etvaL   yv®oTfi.   Aid  Td  dvlo6Tpcrmu€-
ou  Sd  xpnoiuoTtoiTisoov  al   ulva6iMat   ouvapTfio€ls  ®(ZL)           Wac
¥(Z2) ,   €v¢  6Ld  Td   io6TpoT[a  u€ca  6xpnoLuoTtoifisnouv  at     uiya-
6iwat   ouvapTfioeis   a(Z)    wac   T(Z)  .`H   xpfioie   et§   Tfiv     TteptnTa)-

oLv   T@v   dviooTp6na]v   u€cov   6bo   uLya6lw@v   u€TaB^T|T@V,    T@V      ZL

Mat   Z2,   €vavTL   uLae  u6vov   xpnoiuoTtoiouuEvn§  uLya6iMfi§  ueTa-

B^nTfie,   Tfie   z,    Ct§   Thv   Ttept"TcooLv   T@v   tooTp6Trov   u€ocov   wasi-
oT¢  dcxpa^G)e  iio^un^owcoT€pous   Tote   TbTtoue  6id  Td       dvLo6Tpona

u€oa  d>§   Mat   Td§   L6iou6papou§   6^ow^npcoTLwds   €Eiochoei§,€is   Tde
6notae   T€^LJtdi§  6bvavTaL   vd  dvaxsoov  Td  TtpoB^fiuc„a  pcoyu@V €v-
T6§  dviooTp6ncov  u€ocov,   6xi   6tro§  wac   6uc"o^coT€poue  ttaTd     Tfiv

dv€bpeotv   Tcov..AVTLS€Tcos   6ucoe   h   i)napELe   Tfi§   Ttapaychyou        Tfi§

uiya6iwfie   ouvChpTfioe®s   ®(z)    ete   Tote   xpTioLuoTtoLouu€vou§     ets
Tfiv   neptTtTcooLv   T@v   iooTp6Trov   u€ocov   Tbnou§  dnoTe^et        ouvexfi

6uc"epeLav  ward  Tfiv   €Ttt^uoiv   €v6s  npoB^fiuaTos'  p®yu@v     €vT6s
ev6e    looTp6nou    u€oou,   fills  6uox€peLa  TtabeL   bapioTau€vn  waTd
Tfiv  dvTLueTd>nLoiv   Too   abToO   npoB^fiuaTo§   pcoyuG}v   evT6s 6+roe d-

viooTp6nou   u€oou.   Mta   obywpioL§   T@V   dvaTtTbEecov   T@v   TunudTCDv

AI   Mat   A8   wac   8TL   n€pLoo6Tepov   T@v   A2   wac   A9,    6Ttou   T6      np@-

Tov  Seu€^L@6ee  Ttp6B^nua  6i'   dn^fiv   ^etav  pcoyufiv €Tti'^beTaL  wa-

Td  6bo  6Lap6pou§   Tp6noue   T6oov  6id  Tfiv  ncptTtTcooiv   tooTp6nou

u€ooU    (TufiuChTa  Al   Mat   A2)    6oov   t{at   Old   Tfiv   TteptiiTa]oiv     dvL-
ooTP6nou  u€oou   (TuhuaTa  A8   wac   A9)  ,   dnoTe^et   Thv     wa^uT€pav
dTt66eLEiv   T@v   dva]T5pco   loxupLou@v.

uOoov   dapop¢   €E   &^^ou   ets   T6  yeyov6e   6TL   et§   T6   Keapd^aLov

ToOTo   €ETiTdosTioav   u6vov   al   T[€pinTdtoeie   Too   TtpchTou     Seue^ich-

6oue  npoB^fiuaTo§,   6bvaTaL   vd  napaTTipnsfi   6Ti   at   u€v  nepiTtTdt-
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ocLe Too 6euTEpou  S€u€^Ld>6oue  npoB^fiuaToe  fiunopoov  vd  dvTi-

u€Tcoiiiosoov   MaT'    EVT€^@e  dvd^oyov   Tp6iiov,   6n6T€   Sd     npoMb-
iLJouv   T€^LM@e   ttat   dpM€Td  dvd^oyoL  ,L6i6uopapoi      6^o+t^npcoTiMat

€Eiod)oeLs,   at   6€   iiepLnTd)oeLs   Too   uiMToO   S€ue^Lch6ous        Ttpo-

B^fiuaToe,   MatToi   TtapouoLdEouv  d]piou€vae   t6iouop(pta§,           €v
TobTOLe   6bvavTai   d>oabTcoe   ebxep@e   vd  dvTiueTcoTtLoSoOv.      A€ov

€v   TtpoM€LUEvap   vd   ^napsfi   €ntoTie   bTt'    6iLiiv   6Ti   ete   Td      TufiuaTa

A6   Mat   A7   €MTtscvTai   ot   Tp6noL   dvTLu€Tconto€®e   Too   6€uT€pou

SE:ue^Ld>6oue   TtpoB^fiuaTos   wat   Too   uLMToO   Scue^id)6oue   npoB^h-

uaToe  dvTLOTotxcoe  6i'   d"^fiv  ^etav   p®yufiv   €vT6§  dThetpou      t-
ooTp6nou  u€oou,   otTivee   voutEou€v   6Ti   f`uTtopoov   ebM6^coe     vd

yeviweusoov,   d>oTe   vd  Ma^buouv   ttat   Td   €E€Taos€vTa   eLe  T6TtCh-

p6v  Keapd^aiov  TtpoB^fiuaTa,   nap'   6^ov   6Ti   ouvfisco§          TdseTou
np6s   eTtL^uoiv   eta   ouyME"piu€vae   eapapuoyde   T6  Ttp@Tov     Seue-
^i@6e§  1Tp6B^T|ua,   6Ld  T6   61lotov   Mat   npoeTiufioauev   vd     6d)co-

uev  Tde  ^bo€ie  eta  nLsavde  vd  "apouoLaosoov   €tpapuoyde.
AbvaTai   T€^os   vd  napaTTipTi9fi   6TL   6id  ouvS€o€coe   T@v     ^b-

o€cov   T@v   €EeTaos€vTcov   eLe   T6   Keapd^aLov   ToOTo        "poB^nudTcov

6bvavTai   ebxepdoTaTa  vd  dvTLueTcoTtiosoov   €Ti     no^un^oMd>Tepa
TTpoB^fiuaTa,   d>§  no^^at   pcoyuat   €vT6s  nenepaou€vou  u€oou,   pcD-

yuh   €vT6e   €yM^etouaToe   €vT6e  TteTtepaou€vou  u€oou   tt.o.t4. .A€v

fi9e^hoauev   vd  6d>ocou€v   yeviMobe   Tbiiou§   wac    L6Lou6pq)Cue  6^o-
M^npcoTiwde   €Eiocbo€ie   6id  Td  TtpoB^fiuaTa   TaoTa,   t4as'   6oov  Sd

fiochv   ^£av  iio^un^6wou  uopapfie  Mat   6uov6nToi.        Hpo€Tiuhoaucv
dvTis€T®e  vd  dva^bcou€v  TaoTa  €te  Td  ouy"ewpiu€va     TtpoB^fr

uaTa  p®yu@V,   T@v   6notcDv  diioTe^o0v  dTt^@s   obvseoiv,   9€^ovT€§
vd  nLOT€bcouev   6TL   h   dvTiu€TdtTtLoie   navT6e   npoB^fiuaToe        P®-

yu@v   €tvou   €bxepfie  u€   BdoLv  Td  €vTaosa  dvap€p6u€va.

EXETIKAI   EPITAZ:IAI   -HAPATHPHEEIZ: :   ®ecopoouev   oJt6Tuuov vd

dvcxp€pcouev   €vTaosa  d>pLou€vae   €pyaotas  dapopd>oae   et§  obvs€Ta
TtpoB^huaTa  pcoyuG5v,   Td  6Ttota  6€v  6bvavTai   vd  tjnax9o0v        eta
Td§  ug^eTTisetoa§   ete   Td  npoTiyobueva  TufiuaTa  too       nap6vTo§
KE:apa^atou   Tt€pinTd>oe ie   ouvS€TCDv   npoB^nudT®v   pcoyu@V.
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uEv   ToiooTo  np6B^Tiua   etvai   T6   np6B^Tiua  Tfie  d^^T|^eTtl6Pd-

oeco§  ueTaEb   €bsuypduuou   pcoyufie   Mat   MUM^i,woo   tooTpchou     €y-

M^etouaTO§   duapoT€pcov   €tipic"Ou€vcDv   evT6e   dTt€tpou   '  tooTp6iiou

u€oou  u€   €^aoTiMde   oTasepde   €v   yEv€L   6Laap6poue   T@v   Too   €y-
Jt^€touaToe.   T6   np6B^Tiua   ToOTo   dvT€ueTd>iiioev 6 ATKINSON  {1972}

6Ld  xpfioecA]e   Tfi§   ue$66ou   T@v   u€TaoTdo€cov   7tat   dvaycDyfie        Iou

eL§    t6i6uopq)ov   6^oM^npcDTLMfiv   €EtocooLv,    6   R.  R. BHARGAVA  {1973}

6Ld   xpfio€coe   Tfie   u€$66ou   Tdiv   uLya6iMG)v   6uvauLM@v   ®(z)          Itat

T(z)    Mat   dvaTtTbEe®e   TobTcov   ele   oeipde,   oL   R.D.BHARGAVA   and

R. R. BHARGAVA   {1973},    €pvaos€vTec     6id   Tfie   atJTfie   ue$66ou,Se-

®pfioQVTee 6ucoe   6bo   ouuueTPLM@s   iiept   T6   €yM^€ioTra     tJq>ioTau€-

vae   pcoyude,    wac   oL   ERDOGAN    ,   GUPTA   and   RATWANI    {1974},   ot-

TivE:e   €pyaos€vTee   6id  Tfie  ues66ou   T@v   ueTaoTdoecov   Mat   Se®-

pfioavT€§   Tux6vToe  a)(fiuaToe   pcoyufiv  dvfiyayov   T6   6^ov   Ttp6B^Ti-
ua   eL§   8v   oboTTiua   t6iou6papcov   6^oM^TipcoTiM@v   €Eiochoecov.

T6   Ttp6B^Tiua   Tfis   bqJioTau€vTie   €vT6e   dTtetpou   u5oou   ouvTL-

9€u€vou   €E    tooTp6Trov   Mat   dTt€tpcDv   ^®pt6cov   pcovufie   €ue^€TTloav

€ie   6Laap6poue   6uvau€vae   vd  TtapouoLaosoov   TtepiTtTd>oeLe oL  ER-

DOGAN   and   GUPTA    {1971},    ot   COOK   and   ERDOGAN    {1972},    6   ASH-

BAUGH    {1973},    6   BOGY    {1973}    t4at    oL   ERDOGAN      and            AKSOGAN

{1974}.`S2oabTCDe   ol   ERDOGAN   and   BIRICIKOGLU    {1973}       €Sed)pn-

oav   Tiv  pcovufiv   T€uvouoav   T6   €bsbypauuov  6piov   T6     oxT|uaTL-

E6uevov   ueTaEb   6bo   iooTp6iicDv   ^®pt6cov   Too  dTtetpou   tooTp6Ttou

uEoou,    oL   6€   ERDOGAN   and   GUPTA   {1971}    €S€d)pTioav   Tfiv   pcDyuhv

Melu€vT|v   €nt   Too   6ptou   TobTou.   Td  dvcDT€pco   TtpoB^fiuaTa  dvTe-

ueTa)ntosTioav   6i'   dvaycDyfis   T®v   €ts   6^oM^TipcoT"de      €EiochoeLe
Mat   ouvfiscDe   ud^ioTa   €te   i6iou6papoue   6^ott^TipcoTLMde         €Eiod>-

oele   Tfi   xpfioei   Tfie  u€$66ou   Tdiv  ueTaoTdoecov   fi   T@v        ue$66cov

T@v   b^OM^npcoTiw@v   u€TaoxTiuaT LOu@v.

Ho^^at   €pyaotai   d]oabTcoe  dapopoov   eie  6idapopa  npoB^huaTa

pcDyu@v   evT6e   dnetpou   ufiwoue   ^copt6cov   €E    iooTp6Ttou   u€oou.   M€
TOLaoTa   npoB^fiuaTa  fioxo^fisTioav   ucTaEb   T@v   d^^cov   Mat   6   LAK-

SHMIKANTHAM   {1973},    o`i    PETERSON    ,    PRASAD   and            CHATTERJEE

{1973}    Itat    oL    GUPTA   and   ERDOGAN    {1974}..ETttoTis   ot       DM.OWSKA
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and   KOSTROV   {1973}    €ue^€Tnoav   T6   Ttp6B^nua   Tfie      6iaTUTiTLM@§

q)opTiEou€vTie   ttat   MaTa^TiyoboTie   €Ttt   Too   ebsuypduuou   6ptou   fr
uLaTtetpou   tooTp6iTou   u€oou   pcoyufie   6id  xpfioecDe   Tfie        u€966ou
T@v   ueTaoTdoccov   Ma[   dvavcoyfis   Iou   ete   t6i6uoptpov   6^oM^npa)TL-

Mfiv    €EtocooLv.

MeTaEb   T@v   €pvaoL@v   T@v   dq)opa>o@v   €1e   ebsuypduuoue     pco-

yuds   €vT6e  dvLooTp6TtcDv   u€cov   6bvavTaL   vd  dvaapep9o0v   GLL   €p-

yaotai   Too   IQAKEIM.IAH   {1973,    §11,13   Itat   14},    6Ttou      €iti^b-
eTou   T6  Ttp6B^Tiua  Tfis   €bsuypduuou   pcDyufie   €vT6e  dnetpou  dvL-

ooTp61lou   u€oou   fi   ueTaEb  6bo   huian€tpcDv  dviooTp6Ttcov   u€cov   fi
Mat   u€TaEb   ev6e  huiaiietpou  dvLooTp6nou  u6oou  Mat   ev6§  fiuL-
cm€tpou    iooTp6Ttou   u€oou   6Ld   Tde   TtepLnTcho€L§   7tat   T@v      TPL@v

Scu€^Lco6div   npoB^TiudTcov   wac   6t6eTai   €nLOTis   Tt^hpns   o€Lpd  oxgr

TLtt@v   napanouiT@v,    t{at   Too   SNYDER   {1973},   6oTLe   ue^€T¢         T6

np6P^Tiua  Tfie   cbsuvpduuou  pcoyufie   evT6e  n€nepaou€vou     dvi,oo-
Tp6nou   uEoou   dvdycov   ToOTo   €ts   6^oM^npcoTLItfiv   €EtocooLv         €iit

Too   €EcoTepiltoo   6ptou   Tot}   iTeTtepaou5vou  dviooTp6Ttou   u€oou.

®d  f`6uvducsa  vd  dvaap€pcDu€v  ttat   "oMde  dtt6un   €pyaotae d-
apopdtoae   €Ls   ouvMeJ{piu€va  TtpoB^fiuaTa   pcDyu@v. 'Ev   TobToie   6€v
S€copoou€v   c"6niuov   vd  iipdECDu€v   ToOTo,d¢p'    €v6e   uEv   ^6vap   Too

6Ti   Sd  diTnToOvTo   TtoMat   oe^t6e§   6id   Tfiv   Ttapdseotv   TCDv,   clap.

eT5pou  6€   6i6Ti   uta  ToiabTTi   Ttapdseoi§,   ues'6ons        Ttpoooxfie
Mat   &v   eytveTo,   6ncDo6finoTe   Sd   fiTo   €MLTtf`e.   HLOTebouev   Ttdv-

TCA)s   6Ti   aL   6L66uevai   €ts   Tfiv   napoooav   6iaTpiBfiv   TtapaTtouTtat

ltat   dapop@oai   eLe   npoB^fiua"  pcoyu@v   tta^bTtTouv   Tde     MupicDT€-

pas   €M   TG)v   6TiuooLeus€io@v   €pyaoL@v   €nt   T@v   npoB^nudTcov  Tot-
Tcov .



163

89.    EYNTEAEETAI    ENTAEEQE     TON    TAEEQN

®ecDpoouev  dTt^fiv   ^etav   paJyufiv   €vT6e

tooTp6Ttou  u€oou,   a)s   eta   T6   Exfiua     I,wac
oboTnua  ouvTeTayu€va)v  Oxy,   d>s  np6s   T6  6-
Ttotov   Td  dt4pa   Tfis   pcoyufis   e[vaL   Td        oT|-

u€ta  a  Mat   8,   t  6€   Tux6v  oTiuetov          Tfie
pa]yufie.   Ets   T6   &wpov   a   Tfis   pcoyufis     9eaJ-

poouev   8Tepov   oboTTiua  ouvTeTayu€vcov   O'x'y'

u€   M€vTpov  0'   T6  onu€tov   8   ttat   &Eova  O'x'
waTd   Tfiv   6ieb8uvoLv   Tfi§   €apanTou€vns   Tfi§

-==-`=_i:ife

CL

Exfiua   i

paJyufis   ete  T6  onuet-
ov   a   wat   MaTd   Tfiv  Ttpo€wTaoiv   TabTne.    'Edv  S€oa)u€v:

z   =  x+iy,      z,   =  x'+iy, (i)

wat   Secopfioa)uev   T6  u€oov,   €vT6e   Too  6notou   etJptc"eTai   i     pa)-

yufypopTl.g6u€vov   T6oov   €nt   T@v   n^eup@v   Tfi§   pa)yufi§   6oov        wac
Tt€Pav   Tfis   Pa)yufis   waTd   ouyMewpLu€vov   Tp6nov,T6   obTa)        Ttpottb-

TtTov   €^aoTiw6v  np6B^Tiua  Sd  exn   ^boiv  xapc"TnpiEouevnv        bTt6
T@v   uLya6Lw@v   ouvcipTfioea]v   a(z)    wac   P(z)  .    'Ew   TobTa]v   u&e   €v-

6Lcxp€pei   6Ld   T6v   6piou6v   T@v   ouvTe^€oT@v    €vTdc7ecDe    T@v      T&-

oea)vu6vov   f`   ®(z)  .
'Edv   fi6Ti   Sea]pficouev   Tfiv   ycovtav   e,iivTiva  oxnuaTtE€L        fi

eapaTtTou€vn   O'x'    eLe   T6   &Mpov   a   Tfi§   pa>yufis   ueTd   Too     dpxit4o0

dEovoe   Ox,   T6Te   u€TaEb   T@v   waTd  Tots   TbTtous   (I)    6pioseio@v

uiya6iM@v  ueTaB^nTa)v   z   ttat   z'   Sd   ioxbn   i   npoq)ovfie  ox5ois:

z   =   a+z'e±6.                                                                                                                  (2)

'EW   Tfis   ulya6Lkfis   ouvapTfioea)S   a(z)    TtpowbnTeL         Sis      T6
-

oboTnua  ouvTeTayu€vaDv   O'x'y'   f\   uiva6iwfi   ouvdpTnoie  a(Z')   6-

PIEou€vT|   d>s:
-
a(z`')    =   a(B+z'e±°)    =   a(z)                                                                             (3)

^6Vap   Tfi§   ox5oea]§    (2)  .
•H   ouvdpTnois   a(z)  ,   d>s   Nat   f`   Con   Tns   a(z')  ,   napouoLdEei
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€v   y5vei    t6Louopaptas   €t§   Td  &wpa  a  wac   a   Tfie   paJyufi§.   IIapd

T6  &wpov   a   6uvduE:Sa  vd  S€oquev:
r_-i

4iim®(z')    =   rfkz'-1/2.                                                                             (4)
z'+0

`0   ouvT€^eoTfis   k,` €v   y€veL   uLya6iw6§,   6oTLe   TtapioTq  Tfiv
r_-i

5vTcoLv   Tfie   £6iouopaptae   Tfis   ouvapTfioea]§   a(z')    Ttapd   T6  &Mpov

Tfis   pcA]yufi§   8,    e[val   6   wa^obu€vo§   ouvTe^eoTfis      €vTdoecoe    TGSv

Tdo€aJv   napd   T6   dwpov   a   Tfie   pcoyufi€   {SIH,.   PARIS,ERDOGAN,1962}.

AauBdvovTee  TtpdyuaTL   bTt'6iuiv   T6v   Tbnov:
r.i

Ox+Oy   =   Ox.+Oy.    =   4j?e®(z)    =   4j?e®(z'),

€tJptc"ouev   €t4   Tfis   ox€oea)S    (4)  :

°x+°y   =  Ox.+oy,   =  Fe{k(i)1/2},

(5)

(6)

f`  6nota   to6Tne  6iwaio^oyet  dcxpa^@s   Tfiv  6vouaotav   Too       ouv-
Te^eoToO   k.

•0  ueTaoxnuaTLou6e   uLya6Lw@v   ouvTeTayu€va]v    (2)  ,   €v   ouv-

6uaoTJS  u€   Td§   ox€oeLe    (3)    wac    (4),€"Tp€nei        Tfiv        et}peoiv
€Mappdoea)e   &vTioTo[xou   Tfis    (4)    6L&   Tfiv   ouunepicpopdv   Tfis   ouv-

apTfioea)e   a(z)   n€pt   T6  onu€tov   a,   fills   etvaL   Tfie  uopq>fi§:

.0

4lim®(z)=   /ZeLzk(z_a)-1/2.
z+B

"H6T|   f`   ox€ols    (6)    ^auB&vel   Tfiv   uopq)fiv:

°x+Oy=He{e±£k-(±)1/2).

(7)

(8)

rva>ptEovTes   ot)Ta]   Tfiv   ouvdpTnoLv   a(z)    €w   Tfis   €TtL^boeaJs

Too   €^aoTlwoo  TtpoB^fiuaTo§,   6uvdugSa  vd  npoo6Lopto®uev     T6V

uiya6iw6v   ouvT€^€oThv   €vTdoecoe    Td5v    Tdoea>v   k   Bdoei   Too     Tb-

.0

k   =   2/Ze-LZ:±E{(z-a) 1/2®(z)}

npo"bnTovTos   €w   Too   (7)  .

(9)
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•Ava^6ovTes   T6v   uLya6iw6v   ouvTe^eoTfiv   €vTdoecos    T@v    Td-

o€cov   k   €is   T6   npayuaTLw6v   wac   T6  q)avTaoTilt6v   u€poe  abToO   €-

XOu€V :

k   =   kl-ik2.                                                                                                    (10,

Oi   npayuaTLMot   Tt^€ov  dplsuot   k[   Wac   k2   etval   oL        Yva)-

oTot   ouvTe^eoTat    €vTdoeos    Td}v    Tdoea)V  els   T6   &MpoV   a           Tfi§

pcDyufie.    ALd   6Laap6pous   nepLTtTd>oeie   pajyu@v   wCht   apopTtoea]v      ab-

T@v   Tttvaw€s   Ma[   6LaypduuaTa   ouvTe^E;oT@v    €vTdoeco§    Tdiv   Tdoe-

a]v   6t)vaTaL   vd  dvettpm   Tie   Tt.x.    et§   T6   BiB^tov   T@v   TADA,PARIS

and   IRWIN   {1973}   u€Td  iT^€toTa)v   napanoun@v   wa^unTouo@V     6^as

oxe66v   Tde  uExpi   T6T€   axe:TLwds   €pyao[as.    'EVTaosa     f`uet§  8d
6chocouev   dn^@e   €v   napd6€iyua   E:bo€oE:a]s   T@v   ouvTe^eoT@v           ev-

Tdo€oS   T@V   TdoeaJV   kL   Mat   k2,Ouyweltplu€vos   6€        Sd        eopa)uev

Tote   ouvT€^eoTds   €vTdoecoe    T@v    Tdo€cDv   ets   Td  &Mpa           PcoYufis

oxfiuaToe   T6Eou   wbM^ou   gis  &neLpov   lo6Tponov   u€oov   u€   ap6pTi-

oiv   €ap€^MuoTiwfiv   et§   T6   &Tt€Lpov

waTd  6iebsuvoiv   wdseTov   €Ttt   Tfiv

pcoyufiv   a)s   €is   T6          Ttapan^€bpa)s
ExfiuCh   2.   T6   oboTnua  ouvTeTayu€-

Vcov   Oxy    €X€L    M€VTPOV   0   T6      W€V-

Tpov   Too   wbw^ou   wac   &Eova           Ox

T6v  &Eova  ouuueTptas   Tfi§  oxfiua-
To§   T6Eou   pcoyufie           ouuTttnTovTa

TauToxp6v®e   u€   Tfiv   6Leb&JvodyTfis                            Exfiua     2

€q]€^]{uoTiwfis   Tdoeco§   a   €te   T6   &neipov.    `H   &wTts   Too        wbM^ou

e[vou     R=l,   i   6€   ycovta  Too  T6Eou,   T6  6notov  dnoTe^et          Tfiv

pcoyufiv   2©.    I:TiueLoOTou   6Ti   6psfiv   €wappaoLv   T@v   ouvT€^eoT@v €v-

Tdoe®s   T6v   Tdoecov   6id   Tfiv   Tt€ptTtTa]oiv   TabTnv   6€v   €TteTtJxouev

vd  ebpa)u€v   eta   Td§   6iaTLS€u€vas   oxeTLwde   €pyaotae.
`H   ouvdpTnoi£   a(z)    6Ld   Tfiv   eEeTaEou€vTiv   neptnTajoLv   pa)-

yufi§   6bvaTaL   vd   €bpesfi   6id  Tfis  dvaTtTuooou€vns  9€cDptas        €ts
T6   BIB^tov   Too   MUSKHELISHVILI    {1953,    §124a}.    00Ta)§   €It         T@v

TbTtcov    (124.12a)    et)ptc"ouEv    (u€   a=0)  :
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r  =  g  ,     r'=  -g'

€tt   Too   Tbnou    (124.loo)  :

a(I-sin2%cos2±)
=      --                     -       _          _             _       _    _-_

0               2(1+sin2%)

Mat    €w   T@v   Tbii®v    (124.7a)    ^6yap   wac    T@v    (11)  :

D2   =   -g   '      DL   =  gcoso.

(11)

(12)

(13)

"H6n   f\   ouvdpTnois   a(z)    6i6ouevn   OTt6   Too   T6Ttou    (i24.2a)

^auBovou€v®v   t)Tt.6Uiv   wac   T@v   TbT[®v    (124.4a)    Itat          (124.Ilo)

ypdapeTaL   d>s   €Efie:

a(z)    =
4 /z 2 -2 zcos e+1

D+T-ia

2z2.

I_sin2%COS2±(z_cos"+2±

1+sin2£                                       z2

(14)

OL   6bo   Te^euTatoL   6poL,   otTLves   6€v  TtapouoLdEouv   t6lo-

uopapta§  napd  Td  &wpa  Tfis   p®yufis,   6€v   €nnoedEouv          npoquv@§
Tfiv   Bdoei   Too   T6Ttou   (9)    ettpesnoou€vnv   Tiufiv   Too        uiya6lltoo
ouvTe^eoTo`0   €vTd.oecl.s    T@v    Tdoea)v   k.   ®ea)poouev   T6     &ttpov   Tfis

Pa>yufis:    a   =   e-±°.    .H   €apa.TtTou€vn   Tfis   p®yufis   ei§   T6   dkpov   ToO-
To    u€      6ie68uvoiv   Ttp6s   Tfiv  Ttpo€wTaoiv   Tfis  PaJwfic     OxnuaTt-

Eei   ycovtav:   -(9+¥)    ueTd   Too  &Eovos   Ox.    "H6n,   ^6yap  that        Tfis
€wappdoea)s    (14)    Tfie   uLya6iwfie   ouvapThoecDc   ®(z)  ,   ebptc"ouev

€M   Too   Tt)Ttou    (9)    Tfiv   eEfis   5ttapp.aouv   Too   uiya6iltoo        ouvTe^e-

oToO    €vTdoecDe     T@v    Tdo€a>v   k:

201-sin2±CoS  z

2fl_5iHTi 1+sin2i
(-isino ) + (cos©+isino ) cosO-

-(cos2e-sin2e+2icososin6) (15)
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•H   €wappaoie    (15) dii^onoLoUu€Vn  ^auBdvgL   Tfiv   wdTcosi   uop-

k  =  kL-ik2  =  gvrfe

apTIV :

261-sin2gcGS  Z

1+sin2i

.0                   .3e

elz +  e  |T (16)

€M   Tfi§   6Ttotae   npoMbnTouv   at   €wq)pdoeL§   T@v   ouvTe^€oT@v       €v-

Tdo€®e   T6v  Tdo€ajv   d>s:

kl  = g/ire

k2  =-g/rfe

.      2e             2©1-sin  ZCOS  I

2e1-sin2±COS  i

3©cos±  +  cosr

1.sin2i
.3©sing +  slnr

(17a)

(178)

•Api8uTiTiltfiv   €apapuoyfiv   oTnpiEou€vnv   et§   T6  Ttapd6eiyua

ToOTo   Sd   ct)pcouev   eie   Tfiv   €apapuoyfiv   A7.
'EVTaosa  8d  Ttpo.oiTasfiocouev  vd   eopcouev   eTepas   ekq>pdoelc

Too   uiya6iwoo   ouvTe^eoToO    €vTdoecos    TG5v   Tdoea)v   k   a)§   wac   T@v

TtpayuaT"@v   ouvTe^€oT@v    €vTdoecos    Td)v   Tdoea)V   kL   "at   k2t   n€-

pav   Tfie   (9),   ouv6eoboas   Td  uey€Sn   TaoTa  u€   Tfiv        ouvdpTnoLv
ueTaoTdo'eov   g(t),   fills  diptosn   ets   T6   Tufiua  A1,   Mat         &^^aJv
npoMUTtTouo@v   €E   abTfie   ouvapTfioecDv.

•H   uLya6iMfi   ouvdpTnoie   a(z)    npowbnTouoa   €w   Tfis     €nL^b-

o€co§   €v6e   npoB^fiuaToe   p®vufie   6t6ETai   waTd  Td   €wTes€vTa     et§

T6   Tufiua  Al   tjTt6   ev6s   6^oM^npd>uaTos   CAUCHY   Tfis   uopq>fie    (Al.7)

€ItTeivou€vou   €T[t   Tfie   pa)yufis   L,   €dv   6€v   ttaptoTavTaL   €Tepa     6-

pia   Too   od)uaToc,   yeviltd>Tepov   6€   Sap.6^ajv   T@v   6pta]v   Too   od>ua-
Toe    (pa]yudiv   wat   ufi)   "aTd  Td   €wT€S5vTa   ei§   T6   keapd^aiov           a

(TufiuaTa  81-86)  .    'EVTaosa  u&e   €v6LCxp€pei   T6   Tufiua  Too     6^o-
w^npd>uaToe    (Al.7)    T6   Ttpoepx6uevov   eE   6^ow^npdtoea]s   u6vov   €Ttt

Tfis   O®yufis  L,   eis   Td  &wpa   Tfie   6notae   €nisuuoouev  vd   ebpa)uev
TotJs   ouvTe^eoTde    €vTdoecDs    Td)v   Tdoeov   wac   6fi   waTd   T6v   TbTtov

(9)       6id      T6   &wpov   8,   Tt€pae   Tfis   p®yufi§,   d}s   kat   6Ld   T6   &Mpov
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a,   dpxfiv   Tfis   paJyufie,   dpwet   vd   Tesfi   a  dvTt   a   wac   vd          ^Tiap8fi

d]oubTCDs   ttiT'6iuLv   6   dvTtoTOLxoe   C)piou6§   Tfis   ya)vtae   8      eta      T6

&ttpov  a   Tfie   pcoyufi§.
`H   ouvdpTnoi§   ap(t)  ,   nuwv6Tne   Too   6^ow^TipchuaTos      CAUCHY,

6bvaTaL   MciTd   T6v   Tbnov    (Al.27)    vd   Sca]pTisfi   d)s   &SpoLo-LLa        6bo

ouvapTfio€cov:   .[fie   ouvapTfioccDe   6uvdueov   f (t)   Itat   Tfi§   ouvapTfr~
oea>e   u6TcioTdoea]v   g(t)  .

•Ew      TobTcov      fi      iTpd)Tn      f (t)    65v   TtapouoidEeL   Ttpoapuv@s    L-

6LdEouoav   ouuTtepLapopdv     napd  Td  &."pa  a  wac   a   Tfie   pcoyufie     L.
'A.vTL$5Tcoe   f`   6euT€pa   g(t)    TtpowbnTouoa   6L'€TtL^boecoe   Tfi§    L6i-

ou6papou   6^ow^TipcoTiwfie   €ELodo€a]e    (Al.30)    napouoLdE€L            t6i-

dEouoQv   ouuTtepiq]opdv   Ttaod   Td  &Mpa  a  J4at   8   Tfie        pcDyufis     Tiis

uopq,fi e :

g(t)   =   i{(a-t)(t-a)}-1/2v(t),                                                      (i8)

€v9a  v(t)    ouvdpTTioie   6ua^@e  ueTaBcx^^ou€vn   €Ttt   Tfie   pcoyufis     L

wac   dva^uou€vTi     €1s   T6  npayua["6v   wac   T6  apavTaoTLw6v   u€pos
atjTfi§   d>s   eEfie:

V(t)    =   Vi(t)+iv2(t).                                                                                    (19)

"H6Ti   T6   6^oM^fipajua   CAUCHY    (Al.7)    T6   6t6ov   Tiv      ouvdpTn-

oLv   ®(z)    6bvaTai   vd   ypaapfi   dJ§   €Efis:

®tzt   =  fa  jLfjELdT+±  jLi{ tB-tt  tt-at }-Lz2¥jEldT{2Oj

'Ew   Too   Tbnou   TobTou   TtpoMbnTei   f`   ouuTt€pLq)opd   Tfie   ouvap-

Tfioea]§   ®(z)    iiept    T6   &wpov   a   Tfi-e   pajyufie    {GAKHOV,1966,§8}   d>e:

a(z)=-±{=l|n(z-a)_i_(_rE=Z=)___=±=(_2__Y__{_a±(z_a)-1/2+
2

+    ®1(Z)

wac   Ttept   T6   &Mpov   a   Tfie   p®yufis   d>§:

a(z)   =  £#lln(z-a)_i(Z-a)-;/2V(B)  (B_z)  -1/2+

+    ®2  `Z)  ,

(2|a)

(218)
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€Vsa   ®L(Z)    Wac   ®2(Z)    dvCh^uTLwat   ouvapTfioeLs   cts   Td§      TtE:ph

oxde   T@v   &MpcDv   a   wac   8   Tfis   paJyufi§   dvTioTocxa>e.

AauBdvovTe§   bn'6ULv   Td§   ewq>pdoeL§    (2l)Tfie   ouunepiapo   -

Ode   Tfi§   ouvapTfio€a]e   a(z)    nE:pt   Td  &T4pa  a  wac   a   Tfi§      paJyufist
napc„T|poOu€v   Bdo€L   Too   TbTtou    (9)    6Ti   6   uLya6iw6§     ouvTe^€-

oTfie    €vTdoecoe    Tdiv    Tdoea]v   k   €EapT&Tai   u6vov   €w   T@v        TLu@v

Tfis   ouvapTfioeaJs   v(t)    ttat   Mat.€Tt€wTaoiv   Tfi§   g(t)    ^6yap        Too

TbTtou    (18)  ,    obx[   6'€It   T@v   Tiu@v   Tfie   ouvapTfioecoe   f (t)  ,   iiTLs

Ttpoq>av@e   ob66^a]e     ouu.Bd^^€i   el§   Tfiv   TLufiv   Too     ouvTe^€oToO

€vTdo€cDe     Ttbv    T&o€cov   k.    .Ava^uTLwcbTepov   6   TbTtos    (9)          ^6yap

T@v   €Mq)pdoca)v    (21)    6t6ci:

S
.0'

kor  =  -i/Z(a-a)-1/2e-Lrv(a),

kB   =  -/I(B-Ch)-1/2e-±¥vun

6id  Td  &wpa  a  wac   8   Tfie   pa]yufie

aL   ycovcaL   at   oxnuaTLE6uevaL   tJn6

pcoyufie   T@v   €aponTou€va]v   Tfie   pa]-

yufis   ete   Td  oT"€ta  a  wac     a,d]e
ele   T6   Exfiua   3   apatveTai.

•Edv   S(t)    etvaL   f`           ya)vta

Tfis   €apaTtTou€vns   Tfi§   pcoyufis   ct§

T6   Tux6v   oT|uecov   t     abTfis  ueT&
Too  &Eovoe   Ox,Tfi§     6Leusbvoea]s

Tfie   €q>anTou€vns  S€aJpouu€vne  d-

n6   Tfi§  dpxfie  a  Ttp6e   T6  n€pae   a
Tfie   pcoyufie,   T6Te   €xouev:

(22)

dvTioTotxcos;    €Vsa  Sa   Wac   SB

T@v   npo€wTdo€cDv   n€pav      Tfif

Exfiua   3

SCi   =   -n+9(a)     '         98   =   S(B)7

6ii6T€   ot   TbTtoL    (22)6bvavTou   vd   ypaapoov   wac. dJe   €Efie:

kor  =  +/Z(B-a)-1/2e-±¥v(a)    ,

(23)
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.S(a)

kB  =  -/Z(B-a)-1/2e-LTvun . (24)

•Edv  dvTt   Tfie   ouvapTfioea)s   g(t)   Seopnsfi   yvcooTfi   f`     ouvdp-

TTIO 1 e :

g(t,   =:g(t,   =-ig(t,,                                                               (25)

T6Te   ^6yap   Too   6pLouoO    (18)    Tfis   ouvapTfioeoe  v(t)    Sd     €xaJuev:

g(t)    =    {(B-t)(t-a)}-1/2v(t).                                                             (26)
•H   ouvdpTnoie   v(t)    T@v   ox€oecDv    (18)    wac    (26)    e[vaL   no^-

^de   apopdeh   6vTcoe   Secopouu€vn   &yvcooTo§   ouvdpTnoL§     ward        Tfiv

€Ttt^uoLv   Tfie    t6Lou6papou   6^oM^Tipa]TiMfie   €EiocboecD§    (A1.30)  .
•'Ooov  dapop¢   €te   Tote   ouvT€^eoTde    €vTdoecoe  T@v   Tdoc®v   k[

J4Cht   k2   Too   TbTtou    (10),    o6Toi   npoMbnTouv   €w   T@v   Tbna)v          (24)

6id   Td  &wpa  a   wac   8   Tfi§   pcoytific   dvTioTotx®e   dJe   eEfis:

kior   =   +/Z(B-Ch)-1/2{VL(a)CoS§jp+v2(a)sinfj¥L}   ,       (27cL)

k2or   =   +/Z(B-a)-1/2{VL(a)Sinqu-V2(a)cos±±9L}           (27B)

Mat   djoabT®e:

kLB   =   -/Z(a-a)-1/2{vL(B)cosfiEL+v2(B)sin9LiEl}           (28a)

k2B   =   -/Z(B-a)-1/2{VL(B)Sinqu-v2(a)cosfjEL}           (28B)

^Tiapsetons   tJTt'6Uiv   wac   Tfie   ox5oeoe    (19)  .
'Ev  ouuiTepdouaTi   6bvaTou   vd  ^exsfi   6Ti   Old  T6v       Ttpoo6l-

opLou6v   Ta)v   ouvTE^€oT@v    €vTdoecos    Tdiv   Tdoe®v   €t§        Td     &Wpa

pcDyufi§   6Ev   dT[alTetTai   fi   eopeoLe   Tfis   ouvapTfioea)§   a(z)      Bdoel
Too   6^ow^npduaTos   CAUCHY    (20)   Ttapd  u6vov   f\   eopeoie   Tfis   ouv-

apTf`oea>e   v(t)   ouv6eou€vns   6id  Too   Tbnou   (18)   u€Td     Tfie  ouv-

apTfioe®e   g(t)    Tfis   napLOTd>one   Tfiv   nuwv6TnTa   T@v      ucTaoTdoccDv

MaTd  ufiltos   Tfie   paJyufis.   Ele   T6   Keq>d^aiov   r     Sd   6d>oa>uev   .LLe$6-

6ou§  Taxeta§   et)p€oea]s   Tfis  ouvapTfioeajs  v(t)    t6toe   ete   Td  on-
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ucta  a  wac   a,   xaJpte  vd  diiaLTfiTaL   noMdwLe  ob6€          napeuBo^fi
6id   T6v   Ttpoo6iopLou6v   T@v   v(a)    wac   v(B),   npowunT6vTa)v      Tob-

Tcov   E:bsb§   €w   Tfie   npooeyyioTLwfie   €iiL^boe®e   Tfie   L6Lou6papou   6-

^oM^np®TLwfie   €ELod>oeco§    (Al.30)    fi   &^^a]v    too6uvducov   abTfie.

Auvduesa   €TttoTie  vd  napaTnpf`ocou€v   6TL   noMde   cpo-Ode   dvTt

vd  npoo6Loptocou€v   che   &yvcooTov   €nt   Tfie   ocDyufie   ouvdpT.noLv   Tfiv

iTpoovaap€psetoav   ouvdpTTioiv   ueTaoTdoea]v   MChTd  ufiMoe        Tfie   Pa>-

yufie  g(t)  ,   Ttpoo6LoptEouev   Tfiv  ouvdpTnoiv   h(s)         ouv6eou€vnv

u€Td   Tfis   g(t)    6id   T@v   Tbnajv    (Al.38)  .   ®uoLw@e   wac   f\   ouvdpTn-
c}ie   h(s)    TtapLOT¢  d]e   wCht   fi   g(t)    Tfiv   nuwv6Tn"           u€TaoTdoecov

ltaTd  ufiwo§   Tfie   pcoyufie   u5   Tfiv   6iaapopdv   6TL   f\   u€v   g(t)    €wq>pd-

£ei   T6   Ttn^twov   T@v   ueTaoTdoe®v   Sap.ev6c   oT6ixeidi6ous     Tufiua-
To§   dT   Tfie   pcDyufie   6id   Too   TufiuaTo§   TobTou   dT,    €vS     f\        h(s)

€kappdEei   T6   Ttn^twov   T@v   ueTaoTdoeov   €Ttt   Too   attToO     oTOLxei-

cb6ous   TufiuaToe  dT   Tfie   p®yufis   6id  Too  dvTioToixoovToe     oToi-
`xeidt6ous   T6Eou   ds   ei§   T6   oToixei@6ee   ToOTo   Tufiua   Tfie   P®Yufie,

LoXuouo@v   T@v   ox€oca)v    (A1.24)  .
'Edv    (2so)    e[vou   T6   ouvo^iw6v  ufiwo§   Tfie   pa)yufie   6uvduesa

vd  Secopfio®uev   6TL   eie   Td  &wpa  a  wac   a   Tfie   pa)yufie     dvTLOToi-

xoOv   aL   Tiuat   Tfie   ueTaB^nTfis   s,   TtapioTc6ons   T6   ufiwoe        T6Eou
waTd  ufi"o§   Tfie   pcoyufie:

S(a)    =-So    ,       S(a)    =+So                                                                               (29)

"H6n   9ea]poouev   Tfiv   ouvdpTTioiv   h(s)    €wappaEou€vnv           ouv-

apTfioei   Tfi§   ouvapTfioeoe   E(s)    Tfis   Te^euTatas   6plEou€vnc        d>e

M&T®S L :

h(s)    =     {(s(B)-s)(s-s(a))}-1/2E(s),                                                (3o)

dva^6yos  Ttp6s   T6v   6piou6v   Tfis  ouvapTfioeoe   v(t)    BdoeL           T@v

.ox€oeaJv    (,18)    Itat    (26)     €w   Tfie   ouvapThoeaJc   g(t)    fi   Tfis   g(t).`H
ouvdpTnoLe   E(s)    etvou   dva^uTiwf`   waTd   ufiMoe   Tfie   pa]yufie           ufi

iiapouoLdEouoa   L6iouopaptae   nept   Td   &wpa  atJTfie,   dMPLB@e           d>e

wac   fi   iTpoTiyouu€vcoe   6pio8etoa   ouvdpTnois   v(t)  .   A6yap   T@v   ox€-

oecov    (29)    6   6piqu6e    (30)    Tfie   ouvapTfioea.e   E(s)      dii^oTtoietTai
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a,§   wdT®SL :

h(s)    =    (s:-s2)-1/2E(s). (31)

-H6Ti   ufi   ^auBdvovTee   bTt'6Uiv   Tfiv   ouvdpTnoiv             6uvdu€cov

f(t),   fills,   a)s  npoe^€xsn,   ob66^®e   €nL6p¢  €iit   t@v     ouvTe^e   -
oT@v   €vTdo€coe    T@v    Tdoea]v,   6uvduesa  v&  ypdulaJuev   Tiv      5wappa-

oiv    (20)    Tfie   uLya6Lwfie   ouvapTfioeco§   a(z)    ouvapTfio€i   T@v   ouv-

ChpTfio€a)v   h(s)    fi   E(s)    ^auBdvovT€s   bn'6ULv   Tote   TbTtou§        6pL-

ouoO   TCDv    (Al.38)    wac     (31)    d]§   €Efie:

„  = ±jso+#s = ±[:Ots:_s2,-1,2iisirs.    t32,
_soo

ALd   T&  &wpa  a   Mat   a   Tfie   paJyufie   ^auBavou€va)v   bn'6Ulv              T@V

ox€oca)v    (Al.38),     (18)    wac    (31)    npowbTtTouv   ot   €Efi§   Tbnol      ot

ouv6€ovTee   Tde   Tiude   T@v   ouvapTfioea]v   E(t)   wac   v(t)  :

i(a)   =  e±S(Ch)(=)1/2ie-±¥v(a) ,

E(a)   =  e±S("(=)1/2ie-±¥vun ,

otTiv€e   ypdapovTai   dn^oboT€pov   wac   bn6   Tf`v   uopapfiv:

E(a)   =  ie±¥(=)1/2v(a),

E(B)    =   ie
iqut=,LJ2vun.

(33a)

(338)

(34)

'H6Ti   oL   TbTtoL    (24)    6bvavTai   vd   ypaapoov   dJ§   €Efie:

kCi   =   -is:1/2e-±9(Ci)i(a)  ,   ~kB   =   +is;1/2e-±S(B)i(a)  .  (35)

'Edv   6€   9€ocouev:

i(t)    =   E1(t)+iE2(t)' (36)

T6Te   €w`T@v   ox6oeajv    (35)    ebptowouev   6id   Tots        ouvTe^eoTde
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€vTdoeoc    T@v    TdoeaJv   eis   Td  &wpa  a  wac   8   Tii§   paJyufie        Tobe
Tbnoue :

kLor   =   +S:1/2{-E[(a)Sins(a)+E2(a)cosS(a)}  ,                         (37a)

k2Ch    =   +S;1/2{    EL(a)COSS(a)+E2(a)Sins(a)}                              (378)

Mat   dva^6ycoe:

k[B   =   -S;1/2{-EL(a)Sins(a)+E2(a)COSS(B)},                          (38a)

k2B    =   -S;1/2{    EL(a)CoSS(a)+E2(a)Sins(B)}.                           (38B)

Oi   dvajT€po   TbTtoi,    €dv   ^riapsoov   bTt'6iLJiv   ai   ox€o€Lc    (23)  ,

ypdapovTaL   Mat   d>e   eEfi§:

kLCi    =   -S;1/2{-E[(a)SinsCi+E2(a)COS8Ci}    O

k2Ci    =   -S;1/2{    EL(a)COSsor+E2(a)Sin8or}    9

kLB   =   -S;1/2{-E[(B)SinsB+E2(B)COSSB  }    .

k2B    =   -S:1/2{    EL(B)COSSB+E2(B)Sin96   }   .

(39a)

(39B)

6Te   6€v   baptoTaTai   Tt^€ov   6Lapopd  npoofiuou   u€TaEb   T@v        Tbncov

T@v   loxu6vTa)v   6id  Td  &wpa  a  wac   a.
'AEtEei   vd   onueia]8fi   d)oabT®e   6TL   BdoeL   Too   6pLouoO        Tfie

ouvapTfioecos   ueTaoTdoea)V     g(t)    waTd   T6v   Tt)Ttov    (Al.34B)         wac

T@v   Tbncov    (A6.Il)    T@v   ouv6€6vTcov   Td§   nuwv6TTiTae   T@v         ueTa-

7Tdoea)V waTd   ufiwos   Tfis   pa]yufis   ueTd   T@v   .ueTaTonto€coV     €nt   T@v
n^eup@v   Tfis   pcoyufie  6uvdue8a  -vd  npoo6ioptEa]uev   MaT'      €bsetav

Tfiv   ouvdpTnolv   Ttu"v6TriTo§   ueTaoTdoea)v   g(t)    €M   T@v   ueTaTont-

o€a)v   u±(t)    Mat   v±(t)    €nt   T@v   6bo   n^eup@v   Tii§   paJyufie        BdoeL
`ToO   ltdTa)9L    Tbnou:

9,t,   =#g(,u+,t,-u-,t,,+i(v+(t,-v-,t,,).           (4o,
•H   ouvdpTnoie   9(t)    6pLEou€vn   Bdoei   Too   TbTtou    (25)      ouv-

apTfioei   Tfie   g(t)    Sd   5x"   Tfiv   wdTa)9L   dvd^oyov   Tfis    (40)    gwappa-
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OLV:

g,t,   =#g((v+(t,-v-,t,,-i,u+,t,-u-(t,,).           ,41,
'ETtton§   i   ouvdpTTioie   h(s)    6piEou€vn   BdoeL   Too             TbTtou

(Al.38a)    ouvapTfioci   Tfi§  g(t)    ^auBavou€vne   bn'6iuLv   wac        Tfie
ox€o€coe    (Al.24a)    Sd   €wappdEeTou   ch§   €Efi§   ouvapTfioei   T@v   ueTa-

ToiTtoeov   €iTt    T@v   Tt^eup@V   Tfic   PcoYufic:

h(S)   =#gTs{(u+(t)-u-(t))+i(v+.(t)-v-(t))}.            (42)

Enueioouev   6Ti   dva)T€pco  €xpnoiuoTtoifioauev   d6ia"p[Tcoc   Td

obuBo^a  t  Mat   s,   tva  Masoptcouev   €v  onuctov   Tfie  paJyufie  ^au-
BdvovTes   ttTt.6Uiv   6Ti   bTtdpxei   n^fipne  dvTioToixta  ueTaEb     T@v

ueTaB^nT@v   To6Tajv   Mat   6€v   OaptoTaTai   ouvfi9aje   Mtv6uvoe   ouyxb-
O€cO§ .

ulva  ouun^npcosfi   T6   Tufiua  ToOTo,   iip€nei   vd  onuela]9fi     Mat

fi   6uvaT6Tns   xpnoiuoT[oifioea]s   Tt€pav   T@v   ouvapTfioea>v   v(t)      wac

E(t)    Ttp6s   5wappaoiv   T@v   ouvTe^eoT@v   €vTdoeoe    T@v    Tdoeov   wac
Tfis  ouvapTfioeco§  u(t)    6piEou5vne   Bdoei   Tfi§   ouvapTfioeos     g(t)

a

6ld   Too   TbTtou:

g(t)    =    (s2_s2)-1/2u(t),                                                                           (43)a

dva^6you   Too   T6Ttou   (31)  ,   ate   ^auBavou€vns   tJTt'6Uiv     Wat      Tfie

ox€o€a)e    (Al.38B)    TtpowbnTE"

u(t)   =   i(t)e-is(t)    ,                                                                           (44)

6Tt6Te   ot   TbnoL    (35)   ot   6t6ovTe§  Tots  uiva6"obe  ouvTe^eoTde
€vTdoeos    T@v    TdoeaJv   ets   Td  &wpa  a  wac   a   Tfic   Pcoyufis     ^auBd-
vouv   Tds   eEfi§  dTt^ouoT€pas  uoptpds:

kch   =   -is:1/2u(a),         kB   =   +is:1/2u(a).                                  (45)

A6yap  Tfie   ox€oeaJe    (10)    ebptc"ouev   nepaiT€pco  Tots        Ttpa-

YuaTlwo6s   ouvTe^eoTds   €vTdoeos    TGiv   Tdocav   eis   Td  &Wpa     Tfis
PaJYufie   dJe   wdTafoL :
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kiCi   =   +S:1/2u2(a)     ,

kiB   =   -S:1/2u2(B)     ,

^auBavou€vou   bn'6lulv   6Ti:

u(t)   -ul(t)+iu2(t, .

k2Ch   =   +S:1/2uL(a)     ,

k2B   =   -S:1/2uL(B)     ,

(47)

•H   oi`,vdpTnoL§   u(t)    xpTioLuonoL€tTaL   ouvfiscL`§   dje      &yva)oToe

ouvdpTTioLe   €Ttt   Tfie   p®yufie,   npowbnTouoa   €w   Tfi§   €nL^boea>§   Tfis

dvTioTotxou   £6iou6papou   6^ow^npcoTLwfi§   €ELochoecoe,    €te   Td§   n€-

pLnTd>oeLe   €bsuypduu®v   pcoyu@v,    €vS   fi   ouvdpTTioie   E(t)    €ie   Td§
Tt€piTtTd)o€ Ls   waunu^oypduucov   PcoYu@V.

uO^Ti   fi   dvcDT€pco   dvdTTTUELs   ncpt    TG)v   ouvTe^coT@v        €vTdoe-

coc    Tdiv    Tdo€cov   et§   Td  &t4pa   pcDyu@v   dapop¢   €ie   Td   to6Tpona  u€-
'

ocx.   KaT'dpMeTd  dvd^oyov   Tp6Ttov   6uvduesa  vd  6ptoa)u€v          Tob§

ouvT€^€oTde    €vTdaecDe     Tdiv   Tdo€cov   ete   Td  &%pa   pcDyu@v   €vT6s   d-

vLooTp6ncov   uEocov   Mat   vd   E:bpa]u€v   ebxphoTous   TbTtoue   Ttp6§   bTto-

^oyLou6v   TobTcov..Ellt   T@V   SeudTcov   TobTcov   6€v   Sd   €TteMTas@u€v
6|Lcoe   €vTaosa,    nE;piopLE6uE;VOL   vd   6chocoi`i.ev   T6v   Tbnov:

ki+  ±k2  =  2/Z¥e-L¥:±TL(ZL-BL)i/2®(ZL)             (48)

6id   T6v   npoo6LopLou6v   T@v   ouvTe^eoT@v    €vTdc7ecoe    Tdiv       Tdo€a)v

€£e   €v   &wpov   a   pcoyufie   €vT6e   dvLooTp6Ttou   u€oou           ouvapThoei

Tfi§   uiya6Lwfie   ouvapTfio€coe   a(z[)  ,   nept   Tfis   6nota§   €xofrev     d-

vaap€peL    et§   T6   Tufiua  A8.    Ot   6etMTaL    (1).ete   T6v   Tbnov      (48)

6n^o0v   Td  onueta  Mat   Tde   ycov[ae   Tde   Ttpo%unToboa§   €M   T@v   oTi-

uetcov   Mat   T@v   ycovL@v   Too   d^Tisooe   dvLooTp6Ttou   €nin€6ou   ttaT6-
iiLv   €apapuoyfie   Too   Ttpd>Tou   €M   T@v   ucTaoxTiuaTiou@v    (A8.7B)  .    .0

TbiTos    (48),6oTLs   €IvaL   dpw€Td  &vd^oyo§   Too   eL'io6Tponov   u€-

oov   toxbovTo§   TbT[ou    (9),6bvaTai   vd  S€copTi8fi   npo€px6uevoe   6L'

€TtcMTdo€a)e   dva^6you   TbTtou   6L6ou€vou   tjn6   Too   BOWIE   {1973,§1.3

Tbnoe    (I.73)},   CboT€   vd   ufi   e[vou   dvdyt4n   fi`€apanTou€vTi   ets      T6

Sea)pobuevov   &wpov   8   Tfi§   pa)yufi§  vd   €x"   Tfiv   6Lebsuvolv   Too  a-
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Eovoe   ox.

ZXETIKAI   EprAEIAI-HAPATHPHEEIZ: :   II^etoTai   6oai  `€pyaotai

oxeTiwat   u€   Tote   ouvT€^eoTde    €vTdoecoe    TG5v   Tdoecov   gxouv   6Ti-

uOOL€usfi   uexpL   OfiuE:pOv.    'Ew   T@v   TtpchTa]v   epyaoi@v   T@v      OxeTi-

MG5v   u€   Tfiv   dvd^uoiv   Too   Tte6tou   T@v   Tdoecov   napd  T6   &wpov   paD-

yuiie   €vT6e   tooTp6nou   u€oou   fioav   Td  &p9pa   T@v   SNEDDON   {1946}
Mat   IRWIN   {1957},   otTivee   6ientoTa]oav   Tfiv   t6Louopq)tcrv,TdEe-

cos    (-1/2),T@v   T&oecov   napd   Td  &upa   Tfis   pa)yufie.    `0   IRWIN     d>o-

abT®e     €xpnoiuoTtotTio€   waTd   BdoLv   Tfiv   €vvoLav   Too        ouvTe^€-

OTOO    €vTdoeoe    TG5v   Tdoea]v.   IIepaiT€pa)   ot   SIH,   PARIS   and     ER-

DOGAN   {1962}    €6a]oav   5Mappaoiv   Too   uiya6LwoO   ouvTe^eoToO    €v-

TdoE:®e   T@v   Tdoecov   k,   ouvapTfioei   Tfie   uiya6iwfie        ouvapTfio€®S

a(z)    Too   MUSKHELISHVILI,   dvd^oyov   Tfis    (9),   u€   T6v      Tteplopl-

ou6v   6Ti   f`   €quTtTou€vn   ete   T6  SecDpobuevov   &wpov   Tfie        pa]yufis

ouulltnTel   u€   T6v   &Eova   Ox.   OL   SIH,   PARIS   and   IRWIN         {1965}

6TteE€TeLvav  TtepaiT€pcD   Tfiv   fvvoiav   Too   ouvTe^eoToO        €vTdoe-

cos    T@v   Tdoecov   that   eie   Tfiv   T[eptnTooiv   dviooTp6Tta]v   u5cov.
IIp6s   Tt^fipTi   €vnu€pooiv   €Ttt   Too   SeuaTOs   T@v   OuvTe^eoT@v

€vTcio€cos    TG3v    Tdoea)v   Sis   Td  &Itpa  pa)yu@v   T6oov   €vT6s   tooTp6-

Ttcov   6oov   Mat   €vT6s   dviooTp6T[ajv   u€oajv   ueTd  dvalTTbEeaJe           6Xl

u6vov   SecopT\TLwfi§  d^^d     nat   eapnpuoqu€vn§   ete        ouywewpLu€vas
TtepinTchoeis   pcoyu@v   6uvdu€Sa  vd  ncroan€uU®uev   ete   T6        &pSPoV

T@v   PARIS   and   SIH   {1965},    gt§   Tfiv   ou^^oyfiv   oxeTLw@v   €Pyaol-

@v      Too   SIH   {1973}   wac   wupt®s   ete   T6   €yxeipt6iov      T@v   TADA,

PARIS   and   IRWIN   {1973},   T6   6notov   6bvaTai   vd  Secopnsfi   wac   T6

iT^np€oTepov   T6oov   dTt6   dTt6UeaDs   €(papuoy@v   6oov   kat   dTt6  dTt6Ue-

®e   BIB^loypaap"@v   TtapaTtouTt@v.


