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Aoxnon 1 (Lvvora zar Avayovioroinoen). (o) SvpBoiiCovue ue P(A) 10 duvauooivoko evég ouvéhov
A. Na. yopaxtoioete xabepic, omd TS moeardto TQOTAoELS WS oY 1 Yevdij. Av [ia TOSTOoN Eivol
oS, Vo SLOTUTWOETE PLoL OVVTOUN OTTGOELEN, OLOPOQETIXA, EVOL AVTLTTAQAIELY AL,

AUP(A) = P(A)
ANP(A) = A
{A}UP(A) =P(A)
{A}NP(A) = A
A—P(A)=A

6. P(A) — {A} = P(A)

PAREE o

(B) "Eotw S 10 ovvolo Shwv tov memepaouévav vroouvoinv tov IN. Efvar to S apbuijowo; No
OULTLOAOYNOETE TV AmdVINOY 0OC.
(v) "Eotw F 10 09voho Shawv twv ovvapmjoemy arnd to IN oto {0, 1,2,3}. Eival 1o F agidujopo; No
OLTLOAOYNOETE TNV ATdVINOY 00,

Avon. (a) Ta (1), (2), (4), (5), »ow (6) elvon Pevdn (e ™V €vvora GTL vEdEyovv ouvora A yia ta omolo
dev alnBevouv), ot povo 1o (3) aknbevel yia »dbe ovvoho A.

T o (1), to AUP(A) givou €va ovvolo pe otouyeio GAa ta otouyeiat Tov A o Gha Tow vTooUvolo
0V A, T0 0moio ev yével elvou dtagpopetind tov P(A). T to (2), dev oyvel st A C P(A). T (4), woyvel
6u {A} NP(A) = {A}, hadn to ovvoho A amotehel 10 (LOVOILXG) #OWVE otoLyelo TV cuvGhwy { A}
zow P(A). T to (6), to P(A) — {A} dev mepiéyer mg otoryeio 1o olivoro A, xou doa giva 1o 6Bvoho Tmv
yyjoiwy vtoouvShmv tov A. “Eva anhd avumagddetyna amotehel to povoovvoro {a}. Tvyrexouuévor

L. {a} U{0,{a}} = {a,0,{a}} # {0, {a}}.
2. {a} N {0,{a}} =0 # {a}.

4. {{a}} {0, {a}} = {{a}} # {a}

6. {0,{a}} — {{a}} = {0} # {0,{a}}

T o (5), umogel va ovpfaivel ®dmolo VTootvolo tou A va elvol Tovtdyova ®ol OToL (o Tov, OTATE
A —P(A) # A. "Evo omthé avumagdderyna arotelel 1o ovvoro {a, {a}}, yia 1o omoio P({a, {a}}) =

{0,{a}, {{a}},{a,{a}}}, nau
{a,{a}} = {0,{a}, {{a}},{a,{a}}} = {a} #{a,{a}}
T 1o (3), mpdypat wyver 6t {A} UP(A) = P(A), agov {A} C P(A).

(B) T'wa a0 k € IN, Bewpovpe To oUuvohlo Twv vtoouvolwv tov IN pe & otouyeia
S ={X CIN: |X|=k}

To Sy, givouw aOUoLUO Yo XABE CUYREXQUUEVY TL] TOV k. AUTO ATOdEMVUETOL TT.Y. GG amodelEape
o6t 1o IN x IN eivonw apiBprioipo, dnhadi| amaolbpdvios Gha To. ovvola Tov Sy pe dBgoloua ototyelmv



2=0,1,2,...,1 araoBudvras GAa Ta. uvola Tov Sk ov amoteAoty vrootvora tov {0, 1, ..., n}, yuo
n==Fk—1kk+1,.... EE ogopov, S = Upcn Sk . Zuvemidg 1o S elvar aplOmiolo ooy pmoel vo
EXPEAOTEL WS Evon Wog aeLBuqoLo Arelens CVAOYNG 0LOLOUOLUWY GUVOA®V.

(v) To F dev eivauw agiBwiowo (daiobnon: »xdbe ovvdpmon and 1o IN oto {0, 1} avuortougei oe éva
vrroouvoro tov IN). Auté pumogel va amodetyBel m.y. ue diaywvioroinon. "Eotw 6t to F eivon aguBpuijowuo,
xat €0t fo, f1, f2, . - - pa awBaipe amaiBunon Twv cvvagtioemy Tov F. Oewpovue v (“Oioydvia”
ovvdomon) d : IN — {0,1,2,3} mov yio ®a0e k € IN, éxer g d(k) = 3 — fr(k). Ex »otaoxevig,
v ®d0e uowd k, d(k) # fr(k). Zvvenas n d dwagpépel and vdbe ovvdomon fr (M dapopd Toug
EyxELToL oV T} Tovg oto onuelo k). Aoa n d dev meQAapfAveTaL 0TV TOQATAV®M amoQiBunon,
dromo. Emopuévwe 1o F dev elvar aobunoiuo. ad

Aoxnon 2 (Madnuatiz Erayoyn). (o) No anodeiEete 6t yio xdbe guord agbus n > 1,
PP+ 4 =142+ +n)? (1)

(B) e méoeg (un emMROAMTTONEVES) TTEQLOXES XWOICOVV TO emimedo n evBelec mov avd dvo dev elvor
ToQdAANAeS nan avd Telg dev diEgyovton amd to O onueio; Now amodelEeTe TOV LOYVOLOUS OGS NE
noOnuoTLRY ETTOYWY OTOV 0OLOUS TWV EVBELDV 7.

Advon. (). Oa YONOLHOTOOOUIE ROONUOTIXY ETAYWYY OTOVS PUOLHOUS 0QLOUOVG.

Bdon s emaywyijc: H (1) woyier mpopavdg yio n = 1.

Enaywynaj vwofeon : YrnoBétovpe 6t 1 (1) woyver yio évav avbaipeto emheyuévo guotrd n > 1.
Enaywyixo frjuc: Oa deiEovpe 6t n (1) woydel yio tov endpevo guowxd n + 1. Tlpdynot:

emaywywy ved0eon

24P bt nd (1P =142+ +n)  +(n+ 1)}

=(n+1)3
— (1 42+ +n)?+220 (1 4 1) 4 (n+1)°
:n(n+1)
2

(424 An)? 2012t ) (1) + (n+1)?
=[(1+24-+n)+ (n+ D]

(B) "Eotw a,, 0 aplBuds Tmv mepLoymv mov 0pitovv n t€toles evbeleg 0to emimedo. ZrETTOPEVOL ETAL-
YOYLRd, B0 dLaTVTdooVUE TV CvOOQOULAY EEI0MON TTOV TEQLYQAWEL TO ay. Q¢ PAON TOV CUALOYLOUOV,
mapoTnEovuE 6t ap = 1 (av dev vrdoyer xapio evbeia, To emimedo amoteleiton amd uio meEQLOXN),
a1 = 2 (wia gvbeia xweiCel o enimedo o dVo meQLOXES), val az = 4 (80 evbeles ywelCovv To emimedo
o€ 4 weQLOYES).

I 1o Prjua, €otw Gt €xovpe n — 1 evbeleg mov ywEilovv To emimedo o€ a, 1 meQLoyéc. H n-oot
gvbeia €xeL n — 1 onuelo Topng ne Tig vdoimeg evbeies. Ta onueia avtd yweCovv v n-oot gvbelo o
n Tuquato. Kdde t€tolo tuiua g n-ootg evbeiag OLoQel pol amd T VItAQYOVOES Gy 1 TTEQLOYES OTOL
dvo (pue dhha Adyra, ®dBe Tuqpo TS n-00TNg evbeiag TEOOBETEL oL VEO TEQLOYT] OTLG 1ON VTAOYOVOES).
Emopévmg, woyver on ap, = anp—1 + n pe agyy ovvoijxn ag = 1. Elvaw evxolo (elte pe podnpotixn
emaywy, €iTe TaQATNEOVTAS 6Tt @y = N+ (n—1) +---+2+141) va dei€ouvpe 61 a,, = @ +1. O
Aoxnon 3 Madnuatizn Erayoyn). @smpoiue n gihovs mov o xabévag EEpel Eva dLopoQeTvd puotind
%O ETMXOWVOVOUV UETOED Tovg ThAepovird avd dvo. Kdbe pood mov dvo gilot whovv oto trépmvo,



AVTOMAooOVY GAOL TaL UOTIRG TTOV YVmEICouy exelvn ™) otyw. ZuppoAilovue ue A(n) tov ehdyloto
0QLOUG TMAEPOVNUATMV TOU OTTOLTOVVTAL YLa VO, WdBovv Aol ot gilol Ao T LVOoTLXAL.

1. Na vrohoyioete ta A(2), A(3), A(4), won A(5). Na meprypdpete TS ovtiotoryes axolovdies mhe-
POVNUATOV.
2. No deiEete 6n yio »d0e guowd n > 4, A(n) < 2n — 4.

Avon. (1) Elvaw A(2) =1, A(3) =3, (4) = 4, naw A(5) = 6.

(2) Bdon tne emaywyrs: Av €xovune 4 pihovg oy, az, ag, g, 0UTOL RABOIVOUV GACL TAL PUOTIXA OV ETTLKOL-
VOVIIOOUV TTQMTOL OL (¥] ROL (tg KO OL (3 RO Oig, RO ETLELTOL OL (¥ ROLL (3 YO OL (g RO OYg. AVTO OTTOULTEL
4 mhepovijpora. Zuvende A(4) < 4.
Enaywyij YaoOeon: "Eotw 6t yio avboipeta emheyuévo guowrs n > 4, woyvel 6w A(n) < 2n — 4.
Enaywyixd Biua: Oa deiEovue ét A(n + 1) < 2(n + 1) — 4. "Eotw du €xovue n + 1 gihovg, toug
1y eny Qpy Opt1. OEMEOURE OTL OQYLRA ETTLROLVOVOUV OL (¥ ROL i1 (EVOL MAE@dVNUA). Tddoa 0
YVOQITEL TO UVOTLRG TOV (i t1, RO OTO €ENG TO NETOOIOEL LOLT Ue TO OLXG TOU UVOTIXO.

271 CUVEYELQ, OLYVOOUIE TQOOMOLVA TOV (i1, ®OL BEMQEOVUE GTL OL TEWTOL 12 PiAOL avTOAAdoTOUVY
10 puotid Tovg pue v BEAtoTy axolovBio miepmvnudtov (A(n) mhepovinata). Apot To puoTxd
TOU Q41 UWETAOIOETOL UE TO PUOTLXO TOV (tpy, PE TNV OAOXANQMON QTS TNE arvolovBiag TAepovnudtmy,
Ol TEMTOL 1. PEAOL YVWEILOUV GA ToL PUOTLRA (CUUTEQIAMAUBOVOREVOU KOLL TOU UVOTIXOV TOV (it )-

Téhog o v, TAeQVEL OTOV a1 (Eva TNAEQPOVNUAL), ROL TOV EVIUEQMVEL YLOL TO. LUOTIRA TTOV O
tehevtaiog dev yvmiCet. "Etol 0 ap41 pabaiver Sha tor puotixd.

Aot A(n) < 2n — 4, Moym ™S emaymyxic vteBeons, o ouvoMriS aRBNGS THAEQOVNUAT®V Yo
n+ 1 glhovg eivan A(n +1) <2+ A(n) <2(n+1) —4. O

Aoxnon 4 (Aoyn Hegrotepnva). (o) No deiEete dtL avapeoa oe n+ 2 avboigeTo emAe YNEVOUS OreQOLL-
ovg, eite vitdyovv dvo ov 1 dropoed Tovg dLatpelton amd To 2n gite VIAQYOVY dV0 OV TO AOQOLoUd
Toug dlouQeiton amd to 2n.

(B) "Eotw n avBoigeta emheyuévol axéQauol ay, ag, . .., a, . No deiEete otL vmdoyovv guowrol 4, k,
1 <2< n,0<k<n—/ 10101 1)OTE TO ABQOLONA g + Gpy1 + - - - + apy VO OLALQETOL AT TO M.

Avon. (o) Qg “pwhés” Bewpovpe T n+1 Levyn puowmdv {i,2n—i}, i = 0,1,...,n, o wg “megLotéola”
ToUg N + 2 axepalovg otovg omolovs avapépetal N exgwvnon. Kdabe “meplotéol” x avariBetor oty
“powMd” {i,2n—1i} avv eite £ mod 2n =i elte z mod 2n = 2n —i. AGY® ™S AQYIIS TOV TEQLOTEQDVCL,
Bo vdyel pia “poid” ¢ mov d€xetar dVo (Tovhdylotov) “meglotépla’” z,y. Na arhdmra xou xfry,
Bewpovpe 6Tl z > y wow 6n x mod 2n =4, Avy mod 2n = i, 16t 10 = — y droueltal and 10 2n. Av
y mod 2n = 2n — 4, 16t 10 = + y dougelton and 1o 2n.

(B) Q¢ “pohéc” Bempovue TOUS N PuOLROTS aEBRovg ¢ = 0,1,...,n —1. Q¢ “meglotéoLa” Bempovpe To
n pepuxd abpoiopota Sy = Zle a;,k=1,...,n. Kdbe “mepiotépl” Sy avariBeton ot “powMd” i ovv
S mod n = i. Av vrdyel “meplotépl” ot “pwhd’” 0, T3TE TO OVTIOTOLYO HEQIXO ABOLoUO OLOLQE(TOL
o7t6 10 1. ALOPOQETHA 1 “PAA” 0 NEVEL REVY], XAl AGYW TS CLOYNS TOV TTEQLOTEQWDVOL, OCL VITAQYEL ULCL
“poMd” 1,1 =1,...,n — 1, mov déyeTou TovAdyLoTOV dV0 “mEQLoTéQLa’” Sy o Sp,. “Eotw du k < m.
Mopamoeovpe 6t 1 duapod Sy, — Sk = ak41 + -+ - + @y, Srapelton oms To N. O



