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Eunpde opdipo

Erouévwe 1) miow avéhuan dev uropel vapag fordioet. [pooéite dumg dti To eumpde opdhuo

uropsel vo extuniel dueoal

[87:;) = il = |asdydiy| < |asfjfu

[fi(7i5) — @B e

lesfil
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YNENOYMIZH

Klaowr) Dewpio xatdotaong - 6€iKTr]§ KGTdO'TGO'ng TI'pOB)\I"]}JGTOQ

Optopde 3 (Rice’ 66). Eotw ypaupuol vopuiopérott yespor X, Y mov Suadévow vippa
Kt éotw ny anedvion f o Q C X = Y, énou Q elvar avowtd ywpio. Eotw ™ otalepd
rei g Tyt = f(x*). YroOérouue du ta x*,y* bev eba1 ta unbevicd otorcein wr X,Y.
O aoUuTTOTIKGS 0 xEeTIkGS Belktng katdotaong s arewdvions f ot ©* wg 1pos MKpés
aMayés tou x* opiletar ws

Hf(l"”t):f(l'*)l\
cond(f;z*) :=lim sup — W

0 s ]
Tl . .
) o 1MPO00X1) OTIS VOPUES
GQDOO'OV T0 OpiO L’?Tllp)(ﬂ.
Epeig «atmmAotroifoape» wg

cond(f;x) := ||||J;((;E))|||| [E4
e

mpoooxn ornv mapaywyo (lakwpiavé unrpwo tng f oro x)

TAéyovTa xm oTadbuouévor

198
400
W i
4% o1
s P P P Y o10%

y 1/}
OTav n ouvapTNoN £ival YPAMMIKN fisiitioso
D a

05050
172305195

* MNpooégre 0TI av n ocuvdpTnon ival ypapuiki, dnA. f(x+h) =
f(x)+f(h) 161€ 0 APIBUNTAG (£8W XPNOIMOTTOIOUNE X avTi X*,
OTTAOTTOIEITAI OPKETA:

£l

1 @)

e «utrevOupifoupe>» OTI n vopua ouvdptnong (O6TTwg Kal Tou
MNTPWOU) opileTal wg

h
1£l] = sup 1B
h#=0 Al
O1éTE YIa YPOAUHIKEG CUVOPTHOEIG O &.K. UTTOPEi va utToAoyIoTEi
e cond(f; ) = Lzl
£ (@)l

MavemoTrApio Matpwv
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[l]]

cond(f; z) = ||fll—7—~7
£ (@)l
f(z) i= Az =
[zl
cond(f;z) = ||All——~
| Az ||
Etropévwg av uttapyer A
~-1
sup cond(f;z) = sup ||A||M
[|=]|70 lly[I70 llyll
= |lAjA~Y

Akopa kal av A dev uttdpyel (Tr.X. €ival m x n) opioupe 10 O.K.
ME VOPUO-2 WG

;
sup cond(f;z) sup HAHHA il
[l 70 llyllz0 llyll

LAl AT

MavemoTrApio Marpwv

305150210

ZUJTTITITEI ME TO O.K. TOU QVTiOTPOPOU TTPOBARHATOG
(AUon cuoTAUATOG)
yla Tuxaia pnTpwa, o 8.K. gival HETPIOG
€101KA UNTPWA TTOU EVOINQPEPOUV OTIG EQUAPMOYES
MTTOpPEi va €Xouv TTOAU peydAo deikTn
KOTNYOPIEG UNTPWWYV TTOU O 5.K. augdvel wg NP yia
OXETIKA peydAo p
+Vandermonde, Hilbert, Cauchy, ...

“*MEYAAOG 3.K. UTTOdEIKVUEI OTI TO PNTPWO Eival «KKOVTA>»
o€ UN avTIoTPEWIPO UNTPWOo (N AVTIOTPEWIUN
ameikovion)

% 0 8€iKTNg KATAOTACGNG YIA VOPUA-2 TTPOKUTITEI AT TO

[All2 = omax(A), A7 2 = ;=g

] I MH I n MavemoTrApio Matpwv i
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Eote f([4;y]) = A"y énov 10 A dva oxpBéc. Tére
+h) - A7 N
wp WD =J@I _ I

Sup
[In]0 [IR]| ko IRl

Apu

lull . 4-
cond(f;y) il A7
[ A

A7 < AATt
i A7 < lAfA™

Trdpyouy A,y cote cond(f;y) = ||A[[[[ A7

Tlopadeiypoto

Av o Befxtng nordotaong efvor peydhog yLo To TpAPAnua TOTE UEY GAGVEL TO GV QEdyud Yo
T0 gunpog oediun Tou onuoiver ot

uropel va undpZouy Bedouéva e1a6BoL YLa Ta omola T gUTPS Gedhua va eivor deydho
‘Eote oty éva tpdBhnua ypnolonotoue
o «ico otadepdy ahydpriuo, Ty, To Tiow cedhua elver pparyuévo ond gu,
® ahhd To mpdPhnua €yer ueydho deixtng xotdotaong, m.y. 109
Tére Yo ndnown debopéva, To unpog opdhuo unope va evar e taEng O($10%ua).
o Mrrpda Hilbert €youv xod debxrn 2ot dotaorng.
o Mrreda Vandermonde €youv ouritiog xwtd Selxtn xomdotaonc.

o Av o Belxtng elvat peydhog, outd Du elven eugovéc omoladinote vopuo o va Yenotuo-
TOCOULE.
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uéyedoc n logyy ky (rand(n) ) logygko(hilb(n)) logy £a(vander([1 : n]))
4 1.5 4 3

8 2 10 8

16 18 23

2
32 3 19 55
3

19 (c0)

Auoxohisg

Ané tov mponyoluevo tveta goiveTol 6TL av ypnow ool gouus évay tiow atadeptd dhy Gprio
Yo T Moon ouaTAURTOG f Yo Tohherhactaoud,
o ue Hilbert to arotéleoua unopet va civer Addog o nepioodrepa and 10 Yngla av n > 10
e ue Vandermonde to omotéheoua unopel va eivor Addog oe nepiacdtepa and 8 dingio ov
n>8
® o Ue To 8o unTpea ydvouue dha tor Yo av n > 16,
Mopéderyua Botw 2 = ones(n, 1) na b = Az unohoyiouévo wBaoc ue A = vander([1 : n]).
Téte oe obotrpa MATLAB (ax.u. IEEE peuw =27 &~ 1.1x 10716,
llz—A\b |
z]l2 .

K2

4 0 1.2e+3
8 5.2e-011 9.5e+8
14 55 (uivuuo: A oyeddv un aviotpédyio ) 3.3e+19
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Mopaderyue ‘Eotw o = ones(n, 1) xu b = Az unohoyiouévo axpfoc ue A =rand(n). Tére
oz obotnuo MATLAB (ax.u. IEEE pe w =273~ 1.1 x 10716,
I\ﬁ*j\:\\z ,

8 8216 32

14 1.0e-015 77

100 1.3e-13 6.4e3
[poooy Trdpyouv unteoa Vandermonde ye <téhetoy deixtn xurdotauons. o nopdderyua
oV To onueiol efvor tooxamaveunuéve oTo ovadlelo xixho (ondte evar To untpao yra DFT).

Tyetixd pe to opdipa otny npdin MM

‘Oheg o BondZag Tou xduPou divouy To (Blo cpdhuo:
C=AB=c¢=Abh,i=1:n
EMOUEVOC
G =(A+ 24, |AA] < vilA|
%ol UTopolie Vol TolUE 6Tt
i(AB) = (A +AA)B, |AA] <v|A||B||B7Y

Me fion to rapendve gpdypa propodue va Totue ot ) Tiow evotdBaa v alyopid-

pev vrodoyopol tou MM efaprdtar and to péyetos tov napdyorta |B||B7Y|.
Eniong

|C = C| < wlA|B].

Enueihvouue Tog auté To godyua dev yac tAnpogogel o To ayeuxd opdhual ‘Onwe xa
UE TO e0WTEpXS YIVOUEVO Blovuoudtey, To @plyuy tpofhéna peydho oyetnd opihua oy
[AB| < |l B].
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Xepfiowog cupoliopds

Mepués gopéc ypdpoue yia guvtouia
n

THa+sy =<n>

i=1

ondte toylouv ol LBl Teg

<n>x<k>=<n+k> <n>/<k>=<n+k>

Tlopdderypo: Médodog Horner

Sp = Oy
for k=n—-1:-1:0
Sp = TSp1 +Op
end
Xpnotonoiovrag 1o Yveoto hfuuoe xot Ty Tponyoluevr opohoyio:
Spo1 = (&s$p < 1> 4ap 1) <1>=2a, < 2>+ <1 >
Spea = (@S- < 1> +a_9) < 1>
B=ap<1>4az <3>+ 12" <2 — 1> +apz” <2 >
= (1+6)ag+-- (14 6,)oz"

S0 = fprog(an, - an,2) = flag(l +01), ..., (1 + 02, ). 2)

enouévng av Décowue

X = [ag, . o2
Xpmg = [QO(I +61)7 seey aﬁ(l +32n)7m]
[Xprog = X | < v20] X| = [ Xprog = Xloo < 720 [[ X [|oo-
To pos ta riow opdApe tou akydpibpov Horner efvai puxpd kai o Seficeng ketdotaons
wov akyopifuou evai vy, fu.
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Eibixérepo:

Aol Banqq elven o Toplyovioag Tou yopotnellel ) LéyioTn aodped Goug ouVTE-
heotée, efvor acpuhéc va ouunepdvoule dTt av xdlde cuvteheotrc dev elvar ooepBeic
Ywot6g akhd yvepilovue 6t |ay — &j| < B2u41|ay] yro tov xadéva, téte To opdhua
TOU TpoXUNTE omé TNy aodpaa auth Da siver olyoupa ueywhlTepo and onoodrTote
opdhue ogelhetor oTig TPGEELS o u. Tou exTEAOUYTH amd Tov ahy Gprdyo.

Auté anéd uévo Tou dev eivar apxetd yia v eyyunlel To oedhua Tov anoteheoudtey ahhd
oG enttpénet vo eEETACOUUE TO TEOG Ta eunpds ogdhua aveEdoTyTa ond TIC AEMTOUEPEIES TOU

ahyopiduou.
Elxoha amobetvieta 0 oyéon
[p(z) — 5] o lowl[*
[p(=)] ()
omd Ty onola TpoxUnTe Gul dev uropotue va ey yundolue uxpd Tpoc To gunpdc oodhyla.

< Yot

198
140,070
W i
43110
. , ~ Y ik 010%
AgikTng KaTAOTAONG AVASPOUNAG feaitisc
4340379510830

* AVOOPOMIKEG OXECEIG < PUTPWVOUV> TTAVTOU OTNV
EmioTAun Twv YmroAoyioTwyv Kal ota Mabnuartika,

¢ .x. AvaAuon aAyopiBuwyv, utroAoyicuoi
OUVOPTAOEWYV, ETTIAUCT] S10QPOPIKWYV EEICWOEWV.

* MoAAEg popéG N aTTA} EQAPUOYR KATTOIOU TUTTOU
MTTOpPEi Va 0dnynoel o€ evieAwg AdBog
amroteAéoparal

MavemoTrApio Matpwv
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ATTAR avadpoun - «ampoBAETTN»!

X =f(Xy.1): f(xX)=(n+1)x-1 = f(1/n)=1/n

x=1/n;for k=1:10, y(k)=(n+1)*x-1;x=y(k); end
Aokipdloupe oe MATLAB 1a TTOpOaTTAvV()

n=2; y(k)=0.5
n=3; y(k) = ??

MavemoTrApio Marpwv i

0
0055
,;ﬁﬁbf{f‘??’"; o

100700
Aci 5 BoOour .
Y /5120 o 11000
EIKTNG KATAOTAONG AVAOPOUNG ;é:j:a‘{.’fgéog 001010 1010010101
Vs

Oa g§eTdooOUpE TOV UTTOAOYIGHO TOU
1 n

Aiyn avdAuon dgixvel 611 1I0XUEI N avadpoMIKK
oxéon: 1
Iy = =51+,

Me «apxikq ouvlnkn>» I, = In(6/5)

y(1)=log(6/5); for j=1:28,y(j+1)=-5*y(j)+1/j;end
>> syms t
>> int (t"2/(t+5),0,1)

3 I MH I n MavemoTrApio Matpwv i
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O avadpopik6g utToAoyIouog Tou I, Bswpeital wg ouvdpTnon
amwé v T1ipA I, (apxikn) otnv I.:

fn (IO) -> In
AvalnTtoUpe 1O S€iKTN KATACTAONG TG OCUVAPTNONG
Npooégre 6T lim I,.=0

n— oo

Mpoooxn, 1o I, dev gival avatTapaoTACINO AKPIBWG O€ O.K.U.
dpa Adn n ekkivnon yiveral amé mwapamAioio I,*

Z1n ouvéxela egeTadoupe TNV guaiodnoia Tng f,, uTToBETOVTOG
apIBuUNTIKA ATTEIPNG aKpifelag

I MH I n MavemoTipio Marpwv I

y1 = f1(y0)=—5yo+1 .
yo = fa(yo) = —5y1 + 5= (=5)2yo — 5+ 5

yn = fn(yo) = (=5)"yo + pn

/
yofn(v0) yo(—5)"
cond(fn;yo) = |/ =|7——"]
Yn Un
> 5"

i
MavemoTrApio Matpwv
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YAomoinon avadpoung «mpog Ta

I, = -5l 14~=1,_,=—k4t
k — k—1 k k—1 — 5 5k

Oa PMTTOPOUCAE VO XPNOIMOTTOINOOUUE T
avTioTpO@n avadpouIK oxéon
... 0AAG TTWG &eKIVAPE a@poU dev yvwpifoupe 10 I ?
IAEEX

MATTWG TO YVWwpilouue?

N.x av §&poupe 10 I

AZIOMNEPIEPIO: MTropei kai va pnv xpeiagerail

I MH I n MavemoTipio Marpwv I

X
‘,»// ‘;ﬂaj;‘ho oy
/50731033C
105190 010 )
111919, 01 101001010
B09150935190019% 0001
£13403105309 110101010

i
MavemoTrApio Matpwv

Page 11

11



7
A0,
i
14

100 D
i, 0109750
P y iy 01030%¢
O1Twg Kai pIv fini8 1910

i

J‘t’y”l"“;ﬂ 0
W19p050970%510
£17440339510950

!
|yN%KyN)| |yN(_§

cond(gn;yn) = |22 = |
Yn Yn

< (%)N—n (Tay,, ®Bivouv)

N=40:2(N)=0:for j=N:-1:2.z(G-1)=-z(1)/5+1/(5*]):end

>> syms t; int(t*10/(t+5),0,1)

MavemoTrApio Marpwv

To npdéBAnpa tng adpoiong [Higham’02]

|A{8mm ouvoho apilBpov 8 = {£, ..., &, } kai fovps 1o adpowopa sum(S).l

e Mia and g mo ouyveg npdisig o ErmouHoVIKOUS Kal SPnoplkols Unodoyopons
o I1.Y. OUVONTIKA OTATIOTIKG XOPAKTPLOTIKG, LY. HE00G 0pOg. amdKALon, VOpua, ...
e Afife1 Tov xdmo Pia mo npooskTike) Yedpr)on
e ... O O}E01) HE WV TAYUINIA KAl v awelfsia
Avabpopukr) GBpowor)
s=0
for i=1:n
s=st§
end
EyeTika pe v avadpopikn adpoiwor

o [ToAU amhf) vAonoinon

o [Saitepa ¥prioqin yua opoonpa orokeia perd and afivopnon o8 avgouoa oeipd
KAt anmoAvrn T

* Arogruyn) mpoBAnpdrey «anoppognong: ano peydha otoyeia,

e ... TIPENEL va sival yvootd ta otolyeia kat va ta§oprjooups npw v aBpoion).

Page 12
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AMAsg pEBodon

o Avayeyikn aBpoor) ava etyn?

* ‘ABPO 10T KATAX WP 0NG

» AvniotaBpwonévrn adpoion

o AdyopiBpol S1iduong

» ‘ABpo10n mpoorpou: YroAoyioj1og 6Aav tov PEpiKG@Y adpolopdmy

n
S—={a,h+&b+86&E+E&, -, E &}
i1

Xpfoina ¥apaKkTtnpotika

» Eivat 1o ouvolo opoonpo;
e £ival ) akohouBia HlaBeain and myv apyn
e oW £ival o £Upog (Pfyioto, ehdy1oto);

e cival ) akodouBia Srareraypéve/ rafivopnpévn

< patilze  caseare f fanin

188

ANyop1Opot

Avayoyikr) a8poion Ocopoviag ot i = 2 drou k= log, n:
y=x;
fori=1:logyn fori=1:2-1:4
Wi = W1+ VP
end
end

o tapaAdnin vAonoinon - aBpoion os Giktuo Hacivieong Tunou duadikoy HEvEpOU
Basoug log, n

e T0 paypa oto opdApia avaioyo e o logy i

H
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‘ABpoion Rataywpnong

1. rafwénnon ou S kar andivo) vpr oeatfouosa ospd £ =& < S <& < - S &,

2. Maypagr) wou & + £ ano wyv £ kal kawayopnon ouy £ ouy katahdnin Son doe
va apapsivel povotoviky), Emavapidunon wou £ xat av nepleyet 2 1) neploootspa
ot eia, emotpodr) oo (2).

Aopir| «pooBeor g-avTIKATAOTAOT|GH:

O ngpioottspor aflyoprdpo poalovv pe aflydpdpol katayopnong xoeic
povotovncdtnia

HNapatnprosig

O1 adyomBpol abpowong pnopoly va avanapactabBouv pe svabikd Sévbpo, T,
6mou ta @UAAQ eival ta orowyeia ewodou kat ot (1 — 1 eoeepikoi) kopbol ta
Hepka adpoiopara. H pida Sa nepiéxet o whikd anotteopa.
To opdipa propet va avanapactadel e tov 810 tpono, kabag 1 aBpowon sival ypap-
k) Sabiacia. To wediko opdipa £xel ) Popgr)

n—1 n—1
1> 4Tl <u > im|
J=1 i=1

. y \-.Y-/ N )
C(Ty=ave PPAyHa yid o Péy1oto opalpa

omou 1; gival o1 unohoylopéveg nipeg os kKaBe kopBo tou Heévipou.
[poooyr): Ot tég T; sgaprivral and ov poro nou abpoifoupe, 6nd. o 6vBpo mou
avuotoyel oty adpoton. To Béfluoto &évdpo adpotone cival to T nov eflaytotonoist 1o
napanave C(T).
Bsopnpa 5. [KaoWang’00] O vnofoyioudc svac féAniotoy évdpou adpoiong ivar NP-
hard. O

Page 14
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Mepi TG SuokoAiag

* AivovTal n apiBuoi (BeTIKOi KAl ApvNTIKOi) Kal €0TW
0TI KAOE TPOTTOG AOPOICAG TOUG ETTIPEPEI Eva
MéyioTo o@dAua E_j, j=1, ...

e Ovopdadoupe ME to pIkpOTEPO aTTd AUTA. AV OI
apiBuoi gival BeTikoi Kal apvnTikoi, TOTE gival NP-
hard va Bpoupe mo16g TpOTTOG AOpPOICNG Eival
auTog TTou divel pé€yioto opaApa mE.

* Ymdpyxouv BeAtiwoeig (yia @avaTtikoug):O TitAog
“Linear time approximation algorithms for computing

numerical summation with provably small errors” Ta
Aéel 6Aa! [Kao&Wang,2000]

Zvuotdosig

Egooov 1o npoBAnpa karaokeur|g ou Behtiotou Gevbpou aBpoiorng sivat moAd Suokoio:
» yadapoduous Tig anai)osg kal avadnrovpe kdn Aiyoepo giobodo,
o afomotolipe 6,11 mAnpogopia Undpyetl yia 1 S.

o Av yperagetal peydin axpibeia, oxegrele w) ¥prion avoowadpiopévng aBpoong 1)
G8poior e sxrerapévr axpibela

e T 11 neploodtepeg PeBoboug, o opaipa sival ow) xsipduepn neplmaon avaioyo
he o n. Ma oA peyaio n kaBiotaral evBlapEpousca ) Xpiorn g avootadopevng
aBpolong 1] wg avaywykng adpowong

e Av 10 0UVOAO OPOON0, OAEC 01 1£60601 MPOCPEPOUY OXETIKG OPANXHIA T0 oAU nu He
walvtepn v aviiotadiiopsvn ddpowon. H Saretaypévr avfouoa aBpoion

o Av Unapyel HAvOTIA ONPAVTIKGG (0§ KATAoTpopikng) analowgr]g Adye pewTov
npoofjpov, n avadpollikn aBpowon ke @divouoa Sdtaln sival ouvrBog kakitepr).

Page 15
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V40051
W40
W 0

ZxOAIa Kal aSuvapieg Tou aplOunTIKoU povTEéAou Kal avdAuong
O@AAPATOG PE TO HOVTEAQ S1GS00NG TTOU XPNCINOTIOINCAUE

TH0010
177 10010101
/},’tfl}/l‘, 1511\ DO
J15250330] 1010101

* Bdoeig ka1 epyaleia

MpéTtutro a.k.u. IEEE
AMeS apiBunTIKES Kal ETTEKTATEIS

MovTtéAo 816800ong o@AANATOG « 148> Kal EUTTPOG avaAuon
Mrropei va odnynoel og Gotoxes/amaioiddoées mpofAEwelS, duakoAia
gpapuoyng

Miow avdAuon c@daAparog

AuokoAia uloTroinong, kaTavonong Kal aduvapia eQapuoyng

AcgikTng KaTtdoTaong TPoBARUATOG

Mpooeyyioeig 1ng TAENG KAl QCUUTITWTIKA QaIVOUEVQ

MavemoTrApio Marpwv

Acv npoxinTEl TdvTa G@dhpe!

To noapwedtes Yedonuo elvor ypfiatuo Ge 0pIGUEVES EQUpUOYEC.
Ochpnpa 2. Fow du ol axv. x,y wavotonlr T oxéon ¥ < xfy < 2 kmi du

XPnooTopte a.x.v. e akpiPn otpoyyidevon (Bnk. vrdpye Prgio tpootecing). Tote, av
ber mpoxktiher uroyeldion, o apiluds x — y urodoyiletar xwpls opdipa oTpoyyldevons kai
elvar axpifs avarapeotijoyos ot olotnua F. O

To XpNOIYOTTIOIOUNE ONUIOUPYWVTAG TETOIEG TTPAEEIG PE X,y OESOPEVA
€1I0600U.

2 —y? = (z+y)(z—y)
T+ y

sin(z) —sin(y) = sin( ; Yy cos(T)

e —ev = 2sinh(CY) exp(® JQF Yy

84

Page 16
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Chaining xat Fused Multiply and Add

Chaining: Evvdeon’ mpooBeong kat moAlamiaoaopou
dihoogogia RISC, Cray, rm.
IBM RS/6000 Fused Multiply and Add (FMA) :

fliz+azxy)=(z+z2xy)(l+d)

|Yr[00mp[§€rm oto Intel Itaniu.ml

Ze noMAEg MEPUTIAOOELS UMOPOUHE va EXGPATOUPE Unohoylwopoug péoe FMA doie va
£xoupe KaAUEPO PPayHa yia to opdipa (92ds1 dpeg Kdmow npoooyr)...)

ZXETIKA pE TNV evioAn FMA ;t,;ﬂﬂ;lga.(,‘, 5261010
1140370%500%01

1000t
01001010
Ron
o
110101 _

MAgovekTAMATA EVTOARG
H mpdagn exteAeitan pe éva o@aApa oTpoyyUAguong avTi yia d0o
Eival duvati n peiwon otnv KaBuoTtépnon Kol oTo UAIKO TTou
XPEIGZETON YIa TNV EKTEAECT TNG TTPAENG UE SEXWPIOTEG povadEg
dBpoiong Kai TToAAaTAaciacoU
O moAAaTTAAGI0OMOG Kal N TTPO6GBeon UAOTTOIOUVTOI WG EIBIKEG
TEPITITWOEIG TG EVTIOARG

MpoBARUATA ... TTPOG £TTIAUCH
H kaBuoTtépnon piag povov mpdéng (Trpoécbeon n

TOAAATTAACIAOMOG) gival MEyaAUTEPN OTAV UAOTTOIEITAI HEOW
FMA

Av utrdpyxel poévo pia povada FMA atrokAgieTal n Tautéxpovn
ekTéAeon moAAatrAaoiacpol kol dBpoiong

Page 17



A.K.Y. ot ereepyaoTég Intel

O1 rpdgeig uAotroloUvTal O€ APIBUNTIKA EKTETAMEVNG
akpipelag 80 bits, Ta evdidueoca aToTeAéopara
MTTOPEI Kal auTd va peivouv o’auth Tn pop@n. H
OTPOYYUAOTTOINON YivETAI OTAV TTPETTEI VA YIVEI
EYypa®n oTn pvApn.

Evlidpeoa ammoTeAEOHATA OTOUG KATAXWPNTES
TTapapéVOUV G AUTA TN HOP®R

Acgite TNV TTEPIYPAPN OTIG EPYATIES YIA TNV O.K.U.
ot1o Itanium (nuepoAdyio)

¥

MavemoTrApio Marpwv ‘
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