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AxoAouBiec

Ac pifovpe o poTd GTNV ETONEVT TUpaBecT) uprBioV:
7, 11, 15,

Onoc Ketuidfouivel Kovels, vrdpyouy amelpol aplfpol oV O1EOEyOVIUL 0 Evag TOV JAAOD, e

KGOl AOYKY) GEPa. TUYKEKPINEVE, KABE apIBPOC TPOKVITEL U’ TOV TPONYOUHEVO TOV GV

tpocBecovpe 67 autov To 4. 'ETo1 0 0yo00C opiBUoc, 0 omolos 08V gvaypaoeTal eival To 35, 0

MTTopeite va PpeiTe AAAEG;



P - . . . . nr . - - . . 3 -
Ti etvon Aowmov e akoiovBia; Mo awolovbia etval (o ameipn swdoy] apbpov.. Kabe

OC Aevetatl Gpog TS ukoiovBioc. O Telelec OTO TELOC TNC YPUPIS, Y. TN
11, 15, 19, 23, 27, 351,
onievouy TEC awoiovBovv Kot diiol (GmElpol) Opol KUl CUVETMS, 1] OWOIKAGIY JUTI] d&v

EYEL TELDC.




Napaodeiypa

Eto1, ov ovopocovps @ TV oxoiovbia 1, , 0 mpotoc opoc (to 1) 6Bu

]

1

gonBoii’etor ue @, o devtepoc (to S ue @.. o Tpitoc (10 —| le ¢, wox O upmb L0C OV
| . HE Gy, POCATO 3) UE &, | | '}

et ﬂ[‘lhTTI..

Tovbac oev g Y10 KOTOW0V GUYKEKPILEVD Opo, UALD Y10 TOV 0m0l0vaI|TOTE
opo oc oxokovbiac. Etot vioBetovpe éva cupfolio (cuwiBac to 1) i Vo TOPUGTIGOVjE

TOV yevikG deikrn). O yeviKGS 1) #-6T02 0pOC TN UKOLOVBINC & EVEL O @, .




Napadeiypa cuvéxela...

TV aKoiovBic
1, 4. 13, 40, 121, 364, ........,
(6e OpOC TPOKDITEL OO TOV TPOIYOVUEVD OV TOV TOALUTACGIOGOV|LE EML 3 Kol GT1] GUVEYELT
tpocBecovpe 1o 1. Avto copPoiwd petuppaletar oT| GYEon d,.y =3a, +1. Etc, ov
yvepilovpue Tov gpyko opo a; (mov oty Mepintmaol] pog etval o 1) Pplokovps Tov emopevo
OpD OO TN OyE0N &, =3a; +1=3-1+1=4 ki 1ov a3 =3a, +1=3-4+1=13 wox Afueom
| exorovBic opiletar pe Pacn v apjikl cuvenkn o =1 kot TV avedpopikl GjEc)
a,., =3a +1. Av oiralovope TV apya] covenkn) won Bscovupe wy. a, =—4, 10T

MOUTIPOVTUC TV 1010 CVROpOLIUK GYEo &, =3a. +1 _ 80 mopoule wo daAln awoionbio: —4.
| 3 - ¥ n+l Ml I

11,-32,-95,... ..




Oplo AkoAouBiac (1)

3 n
] : : : o 2n +4H-1)"n+3
Oeopovpe TNV oxolovBic pe YeEVIKO TUMD: a, = -
no—n+l

- MMopuxdtem olvovue evay

TIVEKD LE TOVS PYIKoLC Opovs NS oxoiovbiac aun)c (He axpifeia 6 OEKUOIKOV):

J-Ir

1,984103

3,857143

2042516

18

1,988558

2409836

2031124

1 92562

1,991372

2, 175355

2,023769

1,961424

1,993261

209703

2018745

1,976422

1,994591

2061554

2015161




Opio AkoAouBiac (Il)

[Topatnpodpe OT1 01 Opotl TIC OKoiovbias ouTi)c TANCIa oUV 0ADEVE KOl TEPICGOTEPO TPOL
Tov aplBpo 2. Ty Tepintct) auTl) AEPE OTL 1] gKoioVBia guyniivel oTe 2 1) OTL To 0pI10 THS

givar 0 ap1Buoc 2. (Icoouvopne: eKQPAcEeLS: 1] aKoiovdia «Teivew oTo 2 1) «mpoceyyilew 10 2).

& "
g k1

-~ - 1 2 . . :
=L ! hanly L ¥ . = L =— T |. ¥ J LA i !
A OOLUE EVU UALD TUPUOETYC: 2 war b, > b, 5 Me eva amio mpoypUppo

%, n ./

umopovpe va fpodpe aupretoic dpovs ¢ ukorovdios (b, ).

by | 2
b, | 1.5

b. | 1,4166666666666666666666666666667
bs | 1,414215686274509803921568627451
bs | 1,4142135623746899106262955788901
be | 1,4142135623730950488016896235025
b, | 1,4142135623730950488016887242097
be | 1,4142135623730950488016887242097




Opio AkoAouBiac (ll)

2.2.1 Opwopoc

Eempobus g axolovGia I: {I" V. Eato a evac TOOVUATIKOC apI HLic
| 1 1 . o - r L - r i

Ga Aéue oTI N axos o (a_ ) Teiver 1] GUyKAIVEl OTo 4, OTaY

To opio eivai MONAAIKO



Opio AkoAouBiac (1V)

® 2 UYKAivouVv OAeC o1 akoAouBiec o€ KATTOIoV
apIOuo;;;

e YTTAPXOUV KpPITHpla CUYKAIONG;;;

e MtTopcite va BpeiTe akoAouUBieC TTOU OEV
OUYKAIVOUV;;;

e TI €ival o1 undeVIKEC AKOAOUBIEC;;;



MnodevikéC AKOAOUDBIEC

1. Ac BzmpncovpE TNV aKoiovBig LE vevikoe TOTo @ =—. Ou amodetovue omt lma =0.
2 |” i | ] n
] '

2. Ac Beopnoovpe TIC OKOAOUBHEC HE YEVIKOUC TUTOUC

fl

amodeifoupe 0Tt ot axokovdiec (B,) xut (y,) eivan pndevikec.

L1
i

Il'
i | iii}i -
i-.r & |
\ 2n!) A =1

iv) lim (v4n? +2 21|




AxoAouBiec TTou OEV GUYKAIVOUV

e - Fig r n = i F 1 .Il ! - = F
3.  Noomodeilets omi ] CROAOUERD ‘ (—2) :I OEV QUTRAIVEL




Opayuévec AkoAouBicc

2.3.1 Opwopag

i) Mia axolovbia () Afyetal dver @payuevy ov vIGpyel KOT010C TPAYHOTIKOS Op10UOS 5 UE
IV I010THTE &, =5, o kafe n=172 O apifuoc 5 AgyeTal aver @pdyua THC axoiovfia:s
().

ii) Mia axolov@io (a,) A&peTal KATO QPAYHEVH OV DTGPYE] KATOI0C TPUTUATIKGS ap1GUOC T UE
v 1010THTA T=a,, ya kabe n=12 .. O apiBuoc t Acyetal KATE @payua TC axosovtiac
().

iii) Mio axolovfio (a,) iéyetal @payuévy av eival Gve Kal KATe @Payuevy, dniadh vrdpyovy

Tpoyuotiol apifuol t kel s e v 1610THTA t=a, <5, yaxafe n=12,. .




Napadeiyparta

2.3.3 Nupudstyputa
1. H axorovbin a, =1-—, n=12... EWVU1 OVEO QPUYHEVI) KU1 EVO VR QPUYUO EVOL O
L -:l" 1

. L. . : . . , . 1 .
apiBpoc 1. Eivat O Kot KATe Qpaypévn Kot éva KATo epdypa eivat 1o —. ETopévac 1) (ex,)

—

EIVOL PPUYLEVT).

2. H oxokovBio b =cosn, n=L2,... eivar @puypévn ywri —l<cosn<l 7y wdbe

Elval KATo epaypevn) (T.y. amo 1o 2). Aev eivit OIS dve

PPUYUEVT, KuB®C To 2" nmopel vo Tdpel 0GOS TOTE PeYUheC TINES.




YTroAoyiouoc Opiwv
AxoAouBiwv ()

2.4.1 Illpatucy)
i)Adv a, =a R ypaxade n=1L2,.._, 1 —a.

ii) Av ima, =a wor mf =, tote (o, + 5 )=a+f.

iii) Av lma, =a 1ot lm|a, [Ha|.

iv) Av limea, =a xoar A€, rote im(Aa, ) = Ao .



YTroAoyiguog Opiwv
AxoAouBiwv (Il)

2.4.4 IIpatuaen)

i) Av hma, =a ko1 m f = f, tore hm(a £ )=af.

i) Av imea, =a xo1 hmp, = f, ue B,#0 xox =0,

iii) Av ime, =a, ye a, 20, ya xabde n=1,2,.__ K

J!1—||_.'_.1| n .'- '1'._' :'_: |'_-f v JI'!;.. E _;'r1| -_' ,l: .'- |'_'_1| n I.-_r . I'T "'f f H‘ E _P ,} o '..'-'.'. ?.'- '1'-_'|:',E' -




Acoxknon (1)

4
- —Tn+4 ._ o =740
an+1 Y . Lo, 1 340
11111| 3+— ‘ 3+ hm—

1. C o a |
un‘ it ‘ —7+ lim
n)

Fi




Aoknon (2)

o 3Tt —5m+T
i) hm———
4n~ +2n-1

i 7T
|

) J ) |
I-lm—+lim—
1 n
2 1
4 +lim—-lim—
1 i




Aoknon (3)

An—-2

iv) Lim

iv) lim




Aoknon (4)

n(n+1) o 1+2+--+n . n(n+))

Emopevos, iIm————=lim———=
n+1 2(n” +1)

v) Ivopilovpe 0T 14+ 24---+n=




Acoxknaon (5)

viii) lim

. |ant+n-1 | ant+n-1 .  dnt+n-1 4
viii) m,|———— =, |{lim——— (apotaon 224 (w)). Tope, Im——=—,
on" —-n+2 on"-n+2 o~ -n+2 9

_ 7
On —n+2

: - . o |4 +n-1 |4
GUPQOVE PE TI) GNpEi@CT petd to tapaderypa (v). Ape m,|—— =, |-
9



Aoknon (6)

X) 11'111[.-“'"'.-'-1'l +n—-1 —-\((H: +1.:||

x) Eo® epappolovpe To TEyVAGUE TOV TOAAOTACCIEGUOU He T1) GulvyT) TUPUCTUCT:

N vt e I [w"-“ sn—1-n +1||[~JI?* —r—l—mﬁ
1111[ n H j— 111 Nl",; — 1+~J';-3 »
(Vo n=1) —(V 1)

n+n-1D—(n"+1)

=1 = lim
\1’.?’.' —.?1'—1—\(".711 +1 nt+1 n- n’

= lim

1— 11111 —

:-'?| l——‘
\ n

lim

T £

,:;‘ 1+i—iﬁ+ 1-#‘ - ——. 11111,||1—— — 11n,||l+—
\ n o n n noi )
1-0

= |. % r \ - =
\/li111| 1+l— lﬁ —Jlim‘ l—i, | \jl—liml—l' lﬁ +\/1+11111Lﬂ J1+D D+"'Jl+£}
L1 ' Moo

n o n " n°

i

1
2




Xpnoiyo Anppa

2.4.3 Aqppa

Av n axorovbia (a,) evar gpayuevy xai n oxosiovdia (B,) evor undevixy, 10te i) axorovdia
] (- I i N il ! i ] SR L o

|: ':-Tpl Ilil'r:lrpl :l |.: |r.|- Ir.-'i' l- III.-III ||I|| I_:"Il:-‘l lll'- r.I'I;I.



Acoxnaon (7)

Enedn) 1 oxolovbia (-1)°, n=12,_.. eivar gpuypévy

— . . (-1 L :
pnosvik), Bo  gyoue 11111[: :I =0 (Anqppa 2.43). Emopevec
1




Aoknon (8)

vii) lim

... sindn

- . +3lm——=

oo 4. COSH+3sindn 1 1 JH
vii) lm———— =1lim S EE—

_ Eme1d1) o1 axoiovbiec
2n -1

(cosn) wor  (sindn) slvan  Qpoypevel Ko 1) “\J,_| unoevik), 6o gyovus
AR

. cosn .. sindn . . cosn+3smdn 0+3-0
]_1111—,_ = 11111 =1 E.I[IJ}[E"'.'D'J_: 11111— =——=0.

Y Vn 2n -1 2-0

)




AKOAOUBieC TTOU TEIVOUV GTO
ATTEIPO

2.10.1 Opwopoc

i) Mia axorovbio (a,) +€ue om Teivel gTo +eo av yia Kable Betiko apifuo € pIapyel JEiKTS
H,, TETOI0C GGTE O, > € 10 Kafe N= Ny,

it) Mia axosovfia (@) Ague oni tefvel gTo —0 av ia kafe Getivo apifuo & vrapyer JEIXTHC

n,, TET010C (O0TE &, <—& Yia kabfe n=n,.

Mo mopaoetype, 1) oxohovbio o, =n n=12_. teivet 010 40, &V@ 1 ©K0L0VAIY

-I r
ﬁr;-:_ﬂ-'. H:]-E TEU'EI GT':' _‘:":'







HMopaudsiypata Teipow.

=1 1 1 1 1 : .
H ozipu E'—=1+—+—+...+—+ +... 1] Onol0 KOTOOKELOLETOl amo TV akoiovbia
. 3 q 23 a 1 -
m=l 1 & 2 no o n+

1 . i ] . i e :
—. nell, ovopdletan apuoviki cepd kot anepiletal Betikd (PA. ko ITapdypago 2.2).

n

1 1 1 1

=1 1
H ospa (=)' =l+—+—+—+—+... KOTUOKEVLUCETOL OMO TV oaxorovBio a =(—)", nell,
~ 2 2 4 8 16 ' "2

OVOLOCETUL PEMUETPIKI GEIPU KU1 GUYKAIVEL GTOV optBuo 2 (pir. kut TTapaypago 2.1).

KOTUOKEVOGETML 0mo Ty akorovbic a
n

OVOLGCETUL EVEAAGGEOVGE GEPT KU1 GUYKAIVEL




[ewpeTpik Ze1pd (1)

Tseopetpiryj ovolaletul KUOE Gelpd TS LOPENS:

OMOV r £ivOl TPUYUUTIKOS omBpoc. TIpoxkettar onAdon Yo TOo dOPOSUHU GIEPOY 0PV TS
VE@UETPIKIG TPOOOOY LE AOVO 1. MTOPOUUE, EMOUEVOS, VO TPOCGOIOPIGOVIE AKPIPOS TOGO TOVGS
OPOVE TS UKOAOVBIUS TOV LEPIKOV UBPOICNOTOV:

=r =1

=P+l =147

o, .1 2 2
For e =14+r+7",




[eWPETPIKA Z€1pa (2)

o H yeouetpik oepd Y 1 ovykhiver otov H <1 K01 TO TEAIKO

n=0

aBpotapo g etvor 100 i

-1

+
. o , o . pdl 1= I
¢ Amel PILETON DETIKQ OTOV T 21,0000 10Te limr =+o ko lim ——

N+ n—4-+HE 1 —T




Napadeiypata (1)

IMupaudeiypoto.

)
1. Haospd —

-

n
D'.u.Elp'l-:ETD'.l BeTika . aQon — = l.
i g

2. Hozpa : :

+
- Y L - - r - r o r
3. H czipa Z{—E ) Kopovetal, d@ov —2 < —1. Tlpavuat., ov DI0AOVIGOULE TOUS TPATOVS OPOovS TS
n=0{

OKOAOVOTUS TOV LEPIKAV 0BpOIGUATOV PAETOVE OTL

(=2)" = +1,

(-2)% +(=2)

= ':—ljn+li—ljl -E—I:—_'*']2 =]1—-24+4=43
(-2 +(-2)' + (=2 + (-2 =1-2+4-8=-5,

=2+ + (2P + (2P +(-2) =1-2+4-8+16=+11.

Anjoon ot 0pol TS 0EV GUYKAIVOLYV TPOS KOMOW CGOYKEKPIUEVI] KUTELBUVGTY OAAG KLUOIVOVTUL

EVOAAUTTOUEVOL LETUSD OPVITIKGOY Kol BETIKOV TGOV,




EidikéC 2e1péc (1)

p-Zeipee.
[o10itepU ¥ p1GILT] OTI) GUYKPIOT) LE GALEC GEPEC, KUL LEGE OVTIS OTOV EAEYYO TNS GUYKALONS TOVS
1 W), Etvar 1) kenyopia TV p-geipay. TIPOKETUL, GUYKEKPILEVE., Y10 TIC GEIPES TOV E(OUV TV
Lop@N:
{p)= Z—
n=l II

01 OTOLES GuyKAIVOLY 0TaY p=1 eve amowiivovy i p<I.

[Mupudsiyputa.

1. Hospd Z (TWOOTI KU1 OC apuovIKj GEIPE) 0EV GUTKAIVEL 0O EIVOL P-GEPT 1LE p=1.
o= 1

2. Host VKAIVEL 0OV eivan p-oetpd [1e p=2
=’




EidikéC 2e1péc (2)

YTapyet OGS 1o OUEVTIKY KOT)/opia OBV TaV OTolav 10 aBpowgua wnopel va

+HD
DTOAOVIOTEL OYETHR0 EUKOAL, TIPOKETON V10! TIS GEIpES Znﬂ TOV OTOIGY 01 OOt YPAQOVTOL GTIY

n=l

1L0pOI):

a =b -b. (nelN),

0oV by Elval [ aKoAOLBIE TNG OMOLHS 1) OPLUKY) CUUTEPIPOPT LWTOPEL Vo TpoGotoptabel. Miu

TETOW GEPC OVOLLALETUL THAECKOTIKI] GEIPA.




Napaodeiypa

[Hupudciynota.

- 1 1 1 1
1. Hoeapd EIVUL TAECKOTIKT V10Tl : = - . Emopévec,
I i i ! 1 n
= (n+1)(n+2) (n+1)(n+2) n+l n+2

+0 1

;(H+1]{H

1 . 1 1
=——lim =——0=—.
2 2

n+2

1 : , : . 1
2. H cepa Z EIVOL TIAECKOTMIKI] V10Tl = L=
(3n=2)(3n+1) (3n-2)3n+1) 3n-2 3n+l

10YVEL OTL

i 4 l I 1
Z 3-(1—111113:

:?—-J q.'i'-|-]‘|'




AAAa Mapadeiypara (1)

1. ELEYETE ®C MPOS T1) GUYKALGT TIC EMOLEVES GEIPES ¥P1|CILOTONE

-

] n+1in+2)
Ul

(ATGVTIGT: CLYKAIVEL)
1!

=l

4 12:1.'—1

2

n=l

— (ATGVTNGT: WTOKAIVEL)
n-+n

4 3

) Fil F " r
ZW (ATOVTI|ON: UTOKAIVEL)
n=l1 1.

= (n+1)-2"

(ATGVTIGT: CLYKAIVEL)

N
Y —— (Amavman: amokiiverl)
wml (4 2)-7

vie Y (Amavinen: amokhiver)
= 211—1




AA\a MNMapadeiypata (2)

EA£yCTE ®OC MPOS T1) GUYKALGT TIC EMOLEVES GELPES ¥PTCILOTOLDV

. 1 : .
iy — (Amdvmon: cuykhiiver)
n=1 i:].ﬂ ';'?}-

+o ~An-l

. ) — (Amdvnon: cuykiiver)

I;Iil I

(AmavInG): GLYKAIVEL)

(AmavInG): GLYKAIVEL)




AAN\a MNapadeiypata (3)

3. EAi£yiTe OC TPOS T1) CUYKALDT TIC EMOUEVEC GEIPEC ¥PIGILO

(AmavIng): CuyKAIVEL)

(ATavTNo): AIOKAIVEL)

(ATaVINGI): OTOKAIVEL)

(AmOVINGI): OTOKAIVEL)




AA\a MNapaodeiypata (4)

1. Bpeite 10 08poiclaTe TGV EMOUEVOV GEIPOV GTIC TEPY
: |
(Amavinon: —)
4

1 1 1 : 4
ifl., 1-——+———-4+... (Amavmnon: —)
4 16 o4 5

5 25 75 : -
ifl. 1+ —4+—+—+... (ATOvVTOT]: UTOKAIVEL)
3 9 27

[

=+
iv. Z{—%}” (ATGvING): KouaiveTal)

=1 -

= 2n+1 :
V. . — (Amavmmaon: 1)
Zn"{awl) 1o

n=1 )

= 1 . I
vi. (Amavnon: —)
= (n+4)(n+35) 5




AuVOPOOEIPEC

Opropag 9.1.1. H axohovbia (S,(x)) . . e yeviko opo

i

- - )

S (X)=ay+a(x—x)+a,(x—x,) +-+a,(x-x) .

na wabe nelM,={0.12,_}. onov gy .a...a, xR km X pio apaypart) petafinm). ovopdletar
OUVUHOGEIPA NE KEVTPO X, Ko cupforileton pe

> a,(x-x)". (9.1.1)
Nl

H molvevopsa covaptnon
] n . _
S,(X)=ayta(x—x)tay(x—x) ++a,(x—x) . nexide nell,
ovoualsTol pEpIKG afpoiepa ™C GUVINOTEIPAC KUl 01 GUVAPTITEL
; E 2 Al i
ay, a(x—x, ). ay(x—x ) ,..a (x—x;) ...

i

ovoualovtat dpol TIC OUVUUOTELPAC Ea? (x—x,)

i




[Napadeiypara

H dvvapoceipad

x 1 by ]. ]_ - 1 i
T—]_ " —2 I:]_—__-_E +——2__|__|_ _1?: _21+
E{ . ?*?+lh :I gh ) 3[1‘ ) (=D !5+l“ |

EYEL KEVIPO X, = 2 Kot CUVIEAECTES

Eoappoy 9.1.5. H yeopstpua) cepa
S =ltxtx b x

fmll
gyel axTiva ovykiione R=1 ko dwompa cvyhone (—L11), ko 1018 10 Afpowcpa ¢ GOVONOGEIPAS
glval
= ¥
o =l4+x+x +--+x +---=

1
nd 1—-x

1 ml}

(9.1.6)




|1610TNTEC TOU Z

1+24+3+4+54+06+7+8+9+10

QGT0G0. OTUV MPOKELTUl Yo dOpOoIcle TOAD TMEPIGCOTEPMV Op@V. TOTE GLYVA

VPAPOVLIE:

1+2+...+10=55

Evog oxko) To «KouUWos» TPOToS Yo Vo YPOWOVNE TO TUPUTGVE GBpoicua eival

(PNCHOTTOIOVTIAG TO GUUBoAD >




|1010TNTEC TUVEXEIQ...

¢ Eoto ¢ sivar kanowg otabepoc apBuog (my. ¢

n
(cx)=cx +ex, +..+0X =c(q + X, +...+X )
i=l

ONAaoN. 01 oTaBEPES fyatvouy £20 a0 To 4BpOIGLa.




|1010TNTEC TUVEXEIQ...

Z{*& + ¥ )=(xq, +y)+ (x5, +y,) +..

=G+ 4.+ )+ (M +H VN )




|1010TNTEC OUVE)ElQ...

T I: {"_"li_'!_ + .['i‘[-’r_ f — 4:_“ T‘ 1.1 | T i.l'T

-I.
P

VAL

i=1 hoi=1 / L=l

—eNx+dYy,
=1 i=1

Y (x,+c)=(x;+0)+ (x5, +0)+...+(x, +¢)




H
Zl}—{’={1‘1+1‘: +...+X )+

i=1




AiTTAG ABpoicua




Xpnoipa (1)

[IpocOeon kan agpaipeon

o +o00+ 60 = 400
e —00+ 0 =—00
o +00 — 0 = 400
e —00 — 8 = —ooll

[ToAaumAaolacuog ka Olaipeon
e +00 -0 =+00
e —00 -0 =—00
» —00 - (—0) = +o0

» +00:(—0) = —00




Xpnoiua (I)

Avvaym, pida kon Aoyapipog
. O
g
o (400)" = 400
] (-|-m)+m = 400
o v/+00 = +00, OTIOU V PUTIKIG APIBLOG

=1

)=+00, av 0>1, -oo,arv 0<0<1

+00
0+




Xpnoiua (1)

[Ipagerc e To unoev Kal 1o ATTEPO

s 00 =

* —00 =
«1/07 = 400
e 1/07 = —o0
o 1/00 =10




BiBAloypagia
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'MaBnuartika yia tnv INAnpogopikn I'.
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® 2NUEIWOEIC OTIC OKOAOUDBIEC

http://edu.eap.gr/pli/plil2/shmeiwseis/akolouthie

S.pdf
® 2NUEIWOCEIC OTIC 2EIPEC
http://edu.eap.gr/pli/plil2/shmeiwseis/seires.pdf
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