IMooBANnua AmteipdBaboKPavtikolnyddla(AKIT1x)

Oewoovpe ameRoPado kKPavtikd myadL Tdxovs L, oto omoto Poloketatl eykAwBLopévo
NAexTEOvIo otnV OepeAiwdn katdotaon Ei AimAaocidlovpe T0 TAXOUS TOL OWAT|VAX TTOAD
amotopa.. Na Boebel 11 mbBavotnta va Peebel o cwuatido otnv OepeAwdn katdotaon
TOL VEOU T YadLoV.
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E, = Ez
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Ixnpa AKDla.l. sSyxnuatixy ovomopdotoon tewv 300  KBAvILKOY  onyadldv  Tou
TPORBAARXTOC. OUCLOOT LKA HUIOPOUHRE VO QOVTXOTOUPE TO NAeKTIPOVLIO gyKAwRLouévo o€
é¢va povodildotato ocwAfvoa Tou omolou 1o éva &xpo elval otabepd evd 1O AANO
umopel vo petafdAreTol (m.X. pe éva éuforo). Ito mpdRAnud uag n peIofoArn Incg
Béong tou euPRdAou eival TOAU andIioun.

222
°h
Or  evepyelanés *ATAOTAOELS TOL aEYWOL TNyadtod vroloyilloviar and v oyéon £ = Y n
m
z*n?
(omov #=1,2,....). H Bepehddne xataotacn 1ov ovotpatog avitototyel oto #=1, dnhadn E| :—Lz
m

(72, n palo TOL NAEUTEOVIOL).
Ot evepyeloaneg #ATUOTAOELS TOL TEAXOL TNyadloL (Tov Omolov OAX Ta YENOLUX Puotxd peyebn eyouv
évat emmAoV OLUBOMOPO, Wl TeQLoTWUEVY)  vroloyillovial and v Sl oyeon pe L=2L,

222 222
7T°h , 7T°h

5 = 2
m(2L) &mL

dMAad En = n® (bnov mih #=1.2,...). H mphtn Seyeouévn »atdotacy tov
B ﬂzhz

OLOTNUATOS aVTLoTOLYEL 010 #=2, dNAadN E, :ﬁ(: E)). Eivau dnAady ton pe v Oepelddn tov

m

axpymob mryadtod. H tekevtain moupationor, dnploveyel ™y evidTworn OTL TO NAEUTEOVIO GTO VEO

nnyadt Oo Bpebel oty mpw T Steyeppévn natdotay touv xat movbevd aAlolL (1SLOXATAGTAGY] TOL VEOL

ovotNuatog). Onwg Ba yivel Yavepd amd 1V TUEANATL AVUALGY] XLTO OEV LOYDEL.

T nataotacelg Tov ovatpatog Tig naxbopilovy ot nupatocvvaptoetc. Me avtég O epyaotodye.

[Towra, ag nataypddovpe TOLEG elvat OL LBLOGLYAETNOELS TwWY BLO GLOTNUATWY.

2 .
[Tnyadt mayoug L: ¥, (x)= 7 SlnnTﬂx@(x)@(L —X), 6nov n=1,2,....



[Tnyddt mayoug L=2L :‘i’n(x) = ]2: sian)(x)@(L X)= \/Z Sin?@)( xX)O(2L-x), omov

n=12,... Onov O(x) eivax 7 ovvapmorn Heaviside yvwoty xout ©g ovvaporn Brpotog

b

0, x<x,

(®(x_xo):|:1

H »opatocuveptnon mov mepypdyet 10 ayno TNyadt, OTOLSNTOTE YOOVINY] GTLYUY EIVUL TEOPAVKSG

,  X>X,

w(x,t) =W, (x)e"™"" (otaoun natdotaon, xabog P(x,t)dx =|‘*Pl(x)|2 dx elvor avelaptn TOL
YOOVOL).

Ayod 1 petafaoyn oto véo mnyadt pe To StmAdolo mayoug yivetor ‘ottypala’, Dewpobue OTL 1 dEyH
AATAOTAGY] TOL NAEUTEOVIOL GTO VEO GLUGTYUA TEQLYQAPETAL ATO TNV AVTIOTOLYY] XVUXTOGUVAQTYGY] TOL
xEywoL Tyadtod ™y oTtyun ™G alkayne. Lo evxokio ot mpoavewg ywels BAxPN e yevinottag

a1 yeovud otyud xabopiletar 1 7=0. Bror @ (x,t=0) =y (x,t =0)=¥ (x)e """ =¥ (x).
Onwg nabe nvpatoouvdptnom, €tol kot avty Tov véou anelpoBabov Tyadiod unoel vo yoogel wg
YOUUUIHOG GLYOLAGUOC TWV LOLOXATAGTAGEWY TOL VEOL TN yadlol Ty 1St yeoviuy ottywn (7=0)

F(x,t=0)=> ¥, (x) =P, (x)+¥,(x) +&F,(x) +...
n=1
H mbavotnta va Poloxetar 10 MAentpovio otV  ISlOXXTAOTHGY 77 Olvetal omo TNy OYEoT

2 ~ 1, ~ ’ ] ] 1 ) ]
=C,.C,. Omnov 1t C, UTEO}\,OYLCOV’CO(L ATO TG OYEOELS TOL TEOUVTTTOLV AKTO TG OYEOELQ

opboxavovindTTag Twv dtocuvaEToewy, Snhadn ¢, = Iqu (x)-y(x,t =0)dx .
‘Etot éyovpe
1 . nzx

¢, = J-OZ ¥ (x)- ¥, (x)dx = J- fsmz—(a( X)®O(2L-x)- 7 sm—@(x)@(L xX)dx =

. 2 7 )
—I 1n@ sin de={ —E}i /251nna)~51n2a)da)
L 2L & Y0

XQY]GL;LOTEOL(DVTO(Q TNV TELYWVOPETOY TowtOTTar 28ina-sinb = cos(a —b) —cos(a+b).

.2 2 a2

¢ = 7'[0”/2 [cos(n—2)w—cos(n+2)w]dw = msm(n -~ 2)5 —~ msin(n + 2)%
W2

Erow ¢ =, 0.60021 %o 1 awvriotoryn mbovdTnTa stvon P = |51|2 =36,025%.
Avsoya Bolowovpe o B, =|6,|" =50%, B, =|&| =12,97%, B, =|¢,| = 0,8, = |&|" =0,735%.....

Ot 1P&lC TEWTEG EVEQYEIAUEG UXTACTAOELG GUYXEVTOWYOLY TO 98.995% ™¢ mbavoTTac.
Tevind mopatnpobpe Ot Oty t0 72 elvor dpTiog, o (1+2)/2xo (n—2)/2 elvor anépator apibpol xa

TEOYAVLS T avTioTOLYo Mpitove oty énppaon Y 1o C, pndeviloviar. Movadiny efaipeon 7

sin(n—2) "~

TEePINTWoY #=2, OTOL T0 ﬁ eivar 1/2 (ravdvag I’ Hospital yux dpwx oe whdopoara 0/0)* wa
m(n—

w0 & =1/32 (B =5[] =50%).

Tehna ot mBavOTNTEG UTOEOVLY VX YOAPOLY (G

* Y10 n=2 10 380TEPO OAOKM LA OV EKPpacn TV C, Sivel j”/zcos(n ~Dwdo = _[mcos(Oa))da) = J”/2dw -
0 0 0 2



1/29 n=2
P, = 0, n=2k(k>1  **
27272k -1)2(2k+3)7, 0 =2k +1(k 2 0)

H péon evépyela tov ovotuatog napopéver otallepn xat ton pe ™y apyny, xabwg To abotue mov
UEAETAUE EIVOL ATIOPLOVWUEVO. XOTOLUOTOLOVTAG TO TANEOYOELH auTY Hropolue vo Boobpe oAl uia

pabnpatiny tavtomTa. Eyovpe <E> =k = 213,115‘" = zann /4= lenEﬂ’lz /4= Zﬁnnz —4, 5

LGOBLVOL L Z 327277 (2k +1)’ (2k —1) 2 (2k +3) 7 =2 (k, Oeticdg aképarog).

k=0

AviLBétwg, ov n petafoArn viver adiroafatikd, dnAadn nmdpa moAU opyd To oUoTnuUa
nou Ooa mpoxUntel o k&Be petafoArr] Oa oviiotolxel otnv BOeueAlddn XATAOTOAODN
TOU KoLvoUpylou mnyadloU. 'ETol TeALKA 1N OpX LK KATAOTIXON TOU VEOU mnnyodLoU
Ba eival n BepeAlddng rKatdoTOOn TOU VEOU mnyadloU. Ipoeavdg kabdg to ndxod
Tou mnnyadloU peyodAdvel KOL n OepeAlddng evépyeld ToU uLlkpalivel éxoupe o€
k&Be PHpa Tng oadloBaTLKAC QUTHC MPETAPROANC omdAela eVvépyelag (dev éxoupne
dnAadny kAelLotd oUotnua) . And Tnv  apxn ITng  ofefoatdinroagc  avapévoupe o
XAPAKTINELOT LKOC Xpdvog upetdPfaong oe x&be PRAua Tng odloPfatLKAC PeTHROANG, Vo

Ag ov{nmoovpe T amoteAéopaTd pog oL Bonuape pe ™y Bonbetn yooupimy avanaQaoTIoEWY TwY
OtonaTaoTaoEWY  TOL LRO  perétn ovotnuatoc. H o apywn uotdotaon mepypspetoar amd  plo
AVUXTOOLVEQETNOY Tov extelvetar amo 0 éwg 2L, 0 omoia eivar 71 Oepelwdng 1ATXOTXGY TOL

ameopoBablov nryadiod pe mayog L eve ot meptoyn L éwg 2L undeviletat..

OepeMddn

Apyiki| kotdotaon véou anyadion

PO Steyeppévn
devtepn Sieyepuévn
e—TIEPOECT)
0 L 2L

0 L 2L

ExHupoa AKMla.2. Tpoeplkh ovamopdotoon TN¢ OPXLKAG KUPKTOOUVAPINONG KOL TV
TPLOV TIPOTWV LOLOOUVAPTHCE®Y TOoU Véou mnnyadioU (ndyxoug 2L). H poaUGpn xoumUAn
avonopLotd tnv umépbeon Ttov TELOV Kataotdoewv (&YW, (x)+6,¥,(x)+EP,(x)) . Tivetal
povepd OTL Ol TPELC HOPOTEC KATAOTACELG OUveLlopépouv mneplocdtepo, TO omolo
el{val ovoapevdpevo krobdc 1n mLbavdInIa 1O OoUotnua va Pploketol OTLG TPELC
npdteg LdLokataot&oelc ToUu gival 98.995%.

** And v oyéon Z P =1, npoxdnter 6111 amepocepd z 32772 (2k —1)7(2k +3)7 Siver 1/2. Aphodn
n k=0
Abom evog kBovTikod TpofAnpatog divel amdvtnon o évo Lobnuatikod TpoPAnLa.




MoofANnua AmeipoPaboKPavtikolInyddilB(AKIT1E)

Bcwpovpe amelpoPabo kPavtikd mnyddL mdxovg L, oto omoio Boloketal eyKAWPLOUEVO
nAekteovio palac m oy kataotaon Er (k=1,2,...). AAA&GCovpe TO MAXOUS TOL CWAN VA
oAV andtoua oe AL (A >1).Na Boebel n mbavotnta va Peebel 1o cwuatido otny n-otn

KATAOTAOT] TOL VEOL TINYadLOV, eVEQYeLag En.

°h

R
2mL
(omov #=1,2,....). Ot evepyelanés 1ATAGTAOELG TOL TeMxoL TNyadtod (Tov OTolov OAX T YOV O
puowa heyehrn eyouv éva emmAéov cuuBolopd, po TeploTwhévy) vroloyilovial and ™V dlx oyEon

222

. . h .

pwe L=AL, dnhadnE, = ﬂ—zn2 =E /2% (bnov mé #=1,2,....).
2m(AL)

Ot avtioTotyeg t3LOCLYAETHOELS TwY OVO CLOTNUATWY Elvar

] J 1 " ] ] ] _
Or  evepyelanés 1TUOTAOELG TOL xEYOL TNyadtoL vmokoyiloviar and v oyéon £ =

[nyadt ndyovg L:W¥, (x)= %Slﬂ?@( )O(L—x), 6mov n=12,.

Tysdt ndyove L=AL:¥ (x)= %sinn—“(@(x)@(L X) = TZLsin’;ﬂ®( YO(AL —x), dmov
n=12,...

Anorovbwvtag v pebodoroyia g mponyovpevne aoxunone (AKIIla), yoggovpe yioo v ayui
o e wopatootvapmone W (x,t=0)=w(x,t=0)=¥, (x)e " =¥ (x). Onwc »dbe
AVUATOCLYAQTYNOY, €TOL ot auTY] ToL véou ametpofabflov mNyadiod umopel va yoapel WG YOUUUHNOG
OLYOLAGPOG TWV LOLOUATACTACEWY TOL VEOL TN yadlol TNV ISt yeoviny otiypy (7=0)

W (x,t=0)= ic‘P (x) =0 P, (x) + &P, (x) + &P, (x) + ...

H mbovomta va Bploxetar 10 Mhextedvio oty SloxaTdoTHeY, # OlveTal amO TNV OYEON

|C | =cC, c . Onov 1 ¢, vnoloyilovioar amd TG OYECES TOL TEOXLTTOLY ATO TG OYEOELS

OQGOMavovL%omrocg 10V 18LocLVAETYoEWY, dNAadY C, = J“i’: (x)-w(x,t =0)dx
‘Etot éyovpe

kx

¢ = j ¥ (x)- W, (x)dx = j \/:sm—(@(x)G)(/lL X)- Zsin—@( X)O(L - x)dx =

J-smm[x sdex {w ——} \/_J- 2sm— sinkowd o

\/_L

X70LLOTOLOVTAG TNV TELYWVORETEHY] ToawtoTTar 28ina-sinb = cos(a —b) —cos(a+b).

Ja - (kA=mm Ja i kAT
(kA — ) A (kA +n) A

| B n n
¢, =——=| | cos(=—k)w—cos(-+k)w |dw=
[Tpocoyn yeedletor N Tepintwon Omov o mapovopaot)s (kA —n)pumdeviletan (m.y. k=4=2 xou
n=4,M k=2, A =1.5 xou n=3).

Xy mepinTwoy aut BAETOLUE OTL TO TEWTO OAOYANEWUX ATO TX OMOYAV|OWUXTA PE TO CLYVUITOVA

1 - 1

ﬁ. Evw 10 ¢, :ﬁ, noBwe

=sin2kz =0 »o 0 Sehrepog 6pog undeviletar.

1 7 n |
ATAOTIOLELTaL ML EYOLLE cos(——k)wdw=——=| do=
xoow ek I 0 A A I 0

(kA+mr . 2kirn
Sin l = Sin

Bo7prape éva yevind novdva, av 1 ayinn xatdotoor] eivat 1 K -0t xow 1o myadt avéndel xotd A

©opec, av 0 aEpoe kA eivar adponog  mbavdtra P, (k- A -0t natdoraoy) eivoae 1/ 4.




[Mapadetypo epaopoyne e yeviung enpooong mov PBonrape. Zowpdto palag 7z oy Bepehndn
NATAOTAGY] o8 TNYESL oL TeTpamAdctaletal To méyog Tov. Nua Boodue g mbavot e Twv dLo TEWTWY
evepyetaxnmy xataotdoewy. Eyovpe k=1, 4 =4 wou n=1,2.

2 .37 2 . 5% 2(1 1).;; 82
n—=—| —+—[sih—=——

—si —+= =
s J4 g (Ld=n J4 L4tz (374 sz 4 a\3°5) 4 15z
" x(l-4-n) 4 7(1-4+n) 4 2 .27 2 . 6m 1( lj. r 4
—sin———sin—=—| 1+ — [sin—=—
2r 4 or 4 3z
S 128 ~ 16
'Etot ) avtiotoryeg mbovotteg eivon B =|cl|2 =15, ~5.8% nu P, =|Cz|2 :9—2z18%.
V4 V4

Anolovbovtag ™y pebodoroyio avty] propovue vo Bodpe Ty aE)InN *XTAOTAGY] GTO VEO TNYADL Yo
OTOLABYTIOTE AQYINY] UATXOTAGY} OTO AEY1O TNy&dt. 'Erot av 1 aynn ®x1doTosy oTo TNyadt Tew Ty

Eoupuinn) addoy?) Tov Tayoug tou etvor W (x,t=0)= ZCk‘Pk(x) , 1 nouwvovpyLe xatdotoor, Oo gyet
k
ovvtedeatég mou B voloyilovtat and ™y oyéon
;= [ ~Oydx =[] ¥, (x)dx = "B ()W, (1)d
c, —IO LX) w(x,t=0) x—jo n(x)-zk:ck () x—Zk:ckJ.O (), (x)dx .
Anhad1| Evag YO ULOG GLUVSLAGPOG
Ja 1 . (kA-n)x 1 . (kA+n)x
—ch sin - sin .
T (kA—n) A (kA+n) A

' ' ' ' ' ' ' ' 0 '
Av 1 0y ®ATAOTAGY OTO PO TNY&SL elvar o omowdNrote yaia cuvamMonly  (Xx), tote 10

c, =
k

TEORApa umopet v avaryBet oty anptfog mponyodpevy pebodoroyin apxel va Boodpe T ¢, , SnAadm

' ' ' 0 ' ' '
avtd  mov  emodnOebovy TV  oyéon YW (X)= ch‘P (X)), 1 omoix Sev eivor mopd T
k

¢ = [ 3 () y" (ydx.



MoofANua AmeipofaboKPBavticolInyddilyAKIIly

Oewpovue amelpoPabo kPavtikd nmnyddL mdxovg L, oto omoilo Poloketal eyKAWPLOUEVO
nAekteovio palac m oty katdotaon Er (k=1,2,...). AAA&GCovpe TO MAXOUS TOL CWATVX
oAV andtopa oe AL (A <1).Na Boebel n mbavotnta va Poebel To cwpatido oty n-on
KATAOTAOT] TOL VEOL TINYadLoV, evEQyelag En.

H pefodoroyla etvor axptfag 7 18t Stapoponototviar dpeg to Ot oto oroxAnpopate (A <1).
‘Etot éyovpe

- j $ (x)- P, (x)dx = j \/;L n@(a( YOLL - x)- —smk—G)( YO(L — x)dx =
niwx X \/_

sin 2l g = {w ——}—I 2sinnw-sinkAwdw

\/_LJ-‘ L AL 7

XQnoLpLonoubvtocg TNV TELYWVOPETOY TowtOTTar 28ina-sinb = cos(a —b) —cos(a+Db).

¢ = g jo” [cos(kA —n)w—cos(kA+n)w]do = %sin(l{}t —n)m— ﬁ(k% sin(kA+n)z

+n)
2UYXEIVETE Pe TO ATMOTEAECPX 01NV TEONyoLpevy mepintwor (AKITIR) , omov éyovpe adénon touv
nayoug tou Tyadod (A >1) . Eivou 1o amoteléopata avopevopeve; H mepintwon A =1 (apetdinto
Y& amoteAel eldny] TEPIMTWOY TwV SVO TeAeLTAUIWY TEPITTWOEWY. ANAadT] UTOEOLUE Vo YEAPOLUE
ot o amoteréopatd pog toybouy yior A <1 xow A 21 .

Axopo Kabng

- N <N | <
P(x=Lit=0)=)¢W¥, (x=1) =Zc,, n—- 2L o(Lye@L-1) - Z = D, Cu
n=l n=1 k=0,1,.. k=1,2,..

eveo  yvopioope 61t 1M Kvpatoovvaptnon  pndevietor  oto p€co  TOL  VEOL
mnyodo0, 7 (x = L,t =0) =0, Boloxovpe 6Tt toydet 1 ToewtdTNTOL

o0 0

D Gy = D, Cualie G HG G+ =0+ G +E, .
k=0.1,.. k=1,2,..

Mrmnopeite va Bpeite dAheg TRLTOTNTES 7] KoL AVIGOTNTEG;



