YYNAYAXYTIKH I, PEBPOYAPIOY 2008 - OMAAA OGEMATON A

Oéua 1. Ocwpolue to ovvoro Q= {1,2,3,...,2008}.

(o) (1 BaBudc) Héou elvor ta utostvoda tou 2 1o onola teptéyouy 100 axplBie otolyelo and ta onola
axpBoe 20 elvon dptior apluot;

(B) (1 Babuée) Ilboa elvor ta umosivoha tou  tou mepEyouy axpBeg 5 otowyela uxpdtepa 1 loa Tou
1000 xat ocadrnote otoiyela ueyaritepa tou 1000;

(v) (1 Babudc) Mboec elvar ov uetabéoeis Twv otolyelwy Tou ) otic onoles ha tor Tolharhdow Tou 5
elvor StadoyLxd;

(d) (1 Babudbe) llboec elvar oL yetabéoeis Twv otoyelwy tou ) oTic onoleg dev undpyouv Bladoyxd

noAhanhdola Tou 5;

Atom. (o) 'Eva unostvoro tou § 1o onolo mepiéyer 100 axpBdc otoyela and ta onola axp3de 20
elvon dptior aptbuol unopel va xataoxevaotel oe 2 61dda. Xto lo 6tddio emhéyouue 20 and toug 1004
Gptioug tou v Vo umouy 6T0 unocUvoro. Autd yivetol Ue (1384) dtapopetixols TpoéToVS. XT0 20
014310 emhéyouue 80 and Toug 1004 neptttolc Tou {2 Y Vo UTOUY 6TO UTOGUYVOLO BGTE Vo suuTAnenlel o
ouvohuog aptbudg 100 otovyelwy mou mpénet va tepéyet. Autd yivetan e (1g84) drapopeTinols TpdToUG,
aveldptnTa and Tny emhoyy mou xdvaue 6To lo otddio. Yuvendg, and TV nollamAaclacTixy apy,
UTdEY 0LV GUVOALXS (1384) (1384) unocUvoha ue 0 {ntoduevn WLoTnTa.

(8) "Eva unoetvoho tou € to ontolo nepiéyel axpiBde 5 otouyelo pixpdtepa ¥ loa tou 1000 xar ocadhnote
ototyela yeyahvtepa Tou 1000 unopel va xataoxevaotel e 2 otddia. Xto lo otddio enthéyovue b oToL-
yelo and to ovvoro {1,2,3,...,1000} yia var unovy 670 utochvoro. Auté yivetal pe (10500) dLapopeTIXOUC
Tp6TOUS. XT0 20 6TddL0 drahéyouue xdrota otolyela Tou ouvélou {1001,1002,1003,...,2008} v vo
unouy utooUvolo. Auté elval Loodivauo ue to va SlahéZouue éva uroctvoro tou {1001, 1002, 1003, . .., 2008}
xon yivetaw pe 2109 Juapopetixolc tpémouc, aveZdptnta and v emhoyh mou xdvaue oto lo otddio.
YUVERKS, And TNV TOMATAAGLAG TN ApY N, UTAEY0UY GUVOAXS (10500)21008 unocUvola ue T {ntoduevy
WioTnTo.

(v) M yetdfeon tov otoryelwy tou ©Q otny onolo 6ha tor tohharhdola Tou 5 elvon dadoyixd unopel va
xataoxevaotel o 3 0Tdda. Nto lo oTddio Bdlovue Ta un-torhanidola Tou 5 ot oelpd. Aedouévou 6T
To un-toAhamhdota Touv 5 oto §2 elvon 1607, autod yivetar ue 1607! Stagopetinoic tpémous. Xto 20 atddLo
Balouue ta mohhamhdoia tou 5 oe oelpd. Aedoyévou 6Tt ta ToAAanhdoia Tou 5 ato Q elvan 401, autd
yivetal ue 401! Swagopetixotg tpénoug, aveldptnta and Ty emAoyy) Tou xdvaue 6to lo atddio. Téhog,
070 30 6TddL0, SlaAéyovue uia Béon avdueoa oe un-tohhanhdota Tou 5 1 mpy B ueTd and auTtd GOTE Vo
tonobetnlel 1 oelpd mou €youue xataoxeudoet ye ta tohhamidoia tou 5. O dwbéowueg Béaeis elval 1608,

aveZdptnto and Tig EMAOYES TOU xEvaUE 6To 1o oL 670 20 6T48L0. Luvende, and TNV TOAAATAAGLAGTLXY

apy ), urdpyouy cuvohixd 1607!401!1608 = 1608!401! petabéoeic ye ™ {ntoduevn WioétnTo.



(3) Mo petdbeon v otolyelwy touv © otny onola dev undpyouv dtadoyLxd tohhanhdola Tou 5 uropel va
xataoxevaotel oe 3 otdda. Xto 1o otddio Bdlovue o un-toAhanhdoia tou 5 oe oelpd. Aedouévou 6TL
Ta Yn-noAhamhdoio Tou 5 6to € elvon 1607, autd yivetaw e 1607! Sragopetixoig tpoénous. 1o 20 6TddL0
Bdlouue ta mohhamhdola Touv 5 oe oelpd. Aedoyévou 6Tt to ToAanhdota Tou 5 ato Q elvan 401, autd
yivetar ue 401! Swapopetixols Tpbénoug, avedptnta and TNy emthoYn nou xdvaue 6to lo otddio. Téhog,
070 30 6Ttddio, Stahéyouue 401 and g 1608 Héoeic avduesa ota un-toAlamidoio Tou 5 ¥ mpLv X Uetd
amé autd ote vo tortofetnfoly oe autég Ta ToAamhdoia Tou 5 Ue TN oeLed oy Ta €youue N1 Statdlel

. Lot 1608\ __~ / . . .
070 20 6Tddt0. Autd yiveton pe (401) TeéTOUE, aveddeTnTa and TLS EMLAOYES TOU Xdvaue 6To 1o xat 610

1608) __ 1607!1608!
4 =

20 676d10. Tuvende, ané TNy molhamhaciao Tt apyf, UTdpyouy cuvoluxd 1607!1401! (7 19071

uetabéoeig ue ™ {nroduevn Widtna.

Oépa 2. Oewpodue o ahgdfnto Q = {A, B,C,D, E}.

(o) (1 Pabude) Iléoeg elvar oL Blagopetinés Aé€erg 10 ypauudtov mou nepéyovy axpBdc 2 popéc xdbe
yvoduua tou 2, apyllouy ue A xoau tekewdvouy ue E;

(B) (2 pabuol) Mboec elvar ov Swagopetixés Ae€elc 10 ypauudtwy mou Teptéyouy axpBoec 2 gopéc xdle

Yeduuo Tou £ xo Sev €youv (Bia dladoyLxd yeduUaTa;

Adom. (a) T va xotaoxevdooupe ua AéEn 10 ypouudtov yenolwonotdvioc axpBoc 2 gopéc xdbe
yeduua tou ) Gote va apyilel ue A xau va tehewdver ue B, apxel va Bdhovue oe oelpd ta 8 yeduuata
A B,B,C,C,D,D, E nou dev eugavilovtar 0Tic dxpec. Autd umopel va yivel ue ﬁ:zm = 7! tpéroug
agoY mpdxeltal yia petabéoes Twv 5 eldodv otowyelnv A, B,C, D, E nou gugpavilovtor 1,2,2,2.1 @opég
avtloTolya.

(B) Xenowonotobue Ty apyn eyxielopol-anoxheiouol xat fewpolue wg Baoixd 6bvoho avagopds To 6U-
VOAo TV Aé€ewv 10 YpauudTwy Tou Unopody Vo Yeapoly Yenoluonoldvtas axetBde 2 popés xdbe yeduua
tou 2. To olVvoho autd EyeL % oTolyela, 6oeg oL uetabéoels Twv 5 eWddv otowyelnoy A, B,C, D E
mou eugavilovtal 2 gopéc 10 xabéva. Opllovue Ay va elvar 0 olvoro twv AMiewv 10 ypouudtov
TOU UTopoYy Vo Yea(poUv Yenollototdvtag axp3dc 2 @opéc xdfe yeduua tou  dote ta 2 A va eu-
gaviCovtal dwdoyixd. Ououde opilovton ta olvora Az, Az, Ay, As vy ta 2 B, ta 2 O, ta 2 D xa
o 2 B avilotoya. O nroduevog apfiuée etvar to N (A A5A5ALA5). "Eyouvpe 6t N(A1) = 551,
agoY ta 2 A eugaviCovtal ot Aéeg Tou A1 dtadoyxd xuL eTOUEVHS UTopoly Vo Bewpnfoldy we éva
yeduua AA ondte Eyovue uetabéoels Twv 5 ed®dy otowyelvy AA, B, C, D, E nou eugaviCovtar 1,2,2,2,2
popéc avtlotorya. Ouolwc N(A1Ag) = (1!);87!2!)3, N(A1A2A3) = 77!2!)2, N(A1A2A3A,) = %

( (s @"
N(A1A2A3A4A5) = (15!!)5. Ané v apyY) eyxhelouol-anoxieiouol €youvue 6Tl o {ntoduevog apfude ba

5 9! 5 8! 5 7! 6! 5\ _5!
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Oéua 3. (a) (1 abude) Na unoroyiotel To dhpotoua
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(B) (1 Babudbc) Na unohoyiotel To dhpotoua
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6mou oy 41 wdTnTa Yenowwonotinxe n ohhayr ueTABANTAS 7 = x+1 oL oty T 1obdTNTA TO SLwvuuLxd

fedpnua Tou Newton.

(8) Exyoupe
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6mou oty 11 ot yenowonotiinxe 1 cUUUETELXY WLOTNTA TWV SLWVUUIXOY GUVTEAEGTOV ((:) =
(Xfp)), oty 67 woThTa yenowonouiinxe 1 alloy uetaPAntic j = o — 1 xau oty 71 o6t 0 TUROC
tou Cauchy.
Oépa 4. 'Eotw ay, ¥ = 0,1,2,... 1o mAfog 10V cuVBuaoudv e enavdindn twv oTolyeloy Tou
Q = {wi,wa, ..., w2008} avd x, 6mou to wi eupaviletal 1o ToAG 1 gopd, 10 wa eupaviletar 0 4 2 1 4
popéc, To w3 eupaviletal Tolharhdolo tou 6 aplud popdv (0,6,12,18, ... popéc) xaL To UTOAOLTAL Wy,
x=4,5,...,2008 eugpavilovtar yweic nepropiouéd (0,1,2,3, ... gopés).

(o) (1 Babubdc) No npoodiopiatel 1 yevvitpia cuvduacuody

A(t) = i Ay t™.
%x=0

(B) (1 Babude) Na Peelel évac 600 o Suvatédy anhovotepog TUTOG Yiot ToV unoloylopd Tou marfouc
4y TV oUVSLUCUGY UE enavdindn twv otoryeloy Tou Q = {wi,ws, ..., w08} AVE x TOU TANEOVY TLC

TOEATAVE GuVBTXES.



Adom. (a) Ou (amhormounuéves) anaplBufitples Ty otolyelny wi, wa, ws elvar A1(t) = 1+, Aa(t) =
T+82 4+t As(t) = 1+ 10 + 12 1418 ... = 1%56 avtloTolyo evd Yo To Wy, x = 4,5,...,2008 elvau

At) =1+t+£2+3+ .- = 1. Enouévoc 1 yevwitewr tov cuvduaoudy etvar
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