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Aokneelg yia tnv In astaAAaKTIKN TTEO050
AwoAégeg 1,2,3

Ip6tacn 1 (Apyn tng emmaywyng). Eotw I[1(n) wa swpdtacn ue n € N*, yia
TIV 0JTOL0L LGYVOVY TA JTAQAKATW:

i) HII(1) eivar aAnbrig.

i) Av n Il(k) eivar aAnBric yia kdwowo k > 1, tote ko n I(k + 1) eivau
aAnéng.

Tote n I1(n) eivar aAnbric yia kdbe n € N*.

= SO

Aocknon 1. Na amoderyOei n tavtotnta

o, n(n+1)(2n+1)

1+2°+3+- - +n’ = s , neN*
+1)(2n+1
Avon. ‘Eoto I(n) n pdtacn 14+ 2%+ 3% + - +n? = n{r )6< ntl Tov Félovue
va, agtodetlgovue. H T1(1):
@ 11+1)(2+1)
6
TTEOPAV®S oyveL. Yrrobétouue dt woxvel n I(k), yio kdgtowo k > 1, SnAadn woyvet
on I k(k+1)(2k + 1 g
+ +
1+2°+3+ - +k = ( )6( )
@
Apxkel va defEovue dTL téTe wyver kou n I1(k + 1): o
Q ®
k+1)(k+2)(2k+ 3
1+22+32+-~-+k2+(k+1)2=( I 6)( ).
‘G

ERTEADVTOGC TIC TTEAELELS GTO TIEMTO WEAOGS KAl XENGWOTTOLWVTOS TNV VItdheon OTL n
[I(k) woyvet, éxovue 6T

o k(k+1)(2k+1)

1+2°4+3% 4+ + K+ (k+1) = + (k+1)°
_ k(k+1)(2k+1) +6(k+1)* (k+1)k(2k+1)+6(k+1)
— = -

2k* + 7k +6 (k +2)(2k + 3)

= (k+1)

(k+1)

dnAadn n I(k + 1) woxveL.
Emtouévmg, n I1(n) woxvel yio kGbe n € N*. O
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Aocknon 2. Na amwoderyOei n tavtotnTa

n*(n + 1)2
1+23+33+---+n3=%, neN*

’ 7 . ’ 7 13 12(1 + 1>2 Z /
Avgon. H oyéon mpopaveg woxvel yia n = 1, apov 1° = — ‘EGtw OTL woyvel
yla kdgrowo k > 1.

K (k + 1)
1+23+33+---+k3:%,

Téte Ja delgovue dtL n oxéon woyvel yio n = k + 1:

g (k+ 1)%(k + 2)*
_ 1 ,

1+2°+3+- -+ + (k+1)

[Mpdyuatt, yenowodttolwvtag thy vTtdébeon 6T n I1(k woyvel, €xovue T

k*(k +1)°
1+2543%+ -+ +(k+1)° = Kk + 1)

(k+1) = (kzl)z(k2+4(k+1)) - (k21>2(k+2)2

dnAadn n oxéon woxvel kot yio n = k + 1.
Emouévmg, n oxéon woyvel yio kdbe n € N*, O

Aoxknon 3. Na agtoberyOei n tavtoTnTa

1 1 1 1 1 ,
§+§+§+"'+§=1—§, omrov n = 2
. , : 11 1 3 3, , :
Avcn. H oyéon woyver yia n = 2, a@ov §+§ =1—§@Z = —. 'Eotw 6T 16veL
ylo kdgtowo k > 2:
1+1+1+ +1_1 1
2 22 2 ok 2k
Tote Ja delfovue ot woxver yio n = k + 1.
1 1 1 1 _1 1 1 _q 2 1 _1 1
gt T T T T T T T T gm T T g

dnAadni n oxéon oxvel kot yio n = k + 1.
Emouévmg, n oxéon woyvel yio kdbe n > 2. O
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Aoxknon 4. Na agroberyOel o011

! + ! + ! + -+ 1 _ ! , yia kdBe n € N*,
1-2 2-3 3-4 nin+1) n+1
Avaon. H oyéon mpo@avag woxvel yio n = 1, apov 112 =177 ‘EGtmw O0TL 16 Vel
yia kdgrowo k > 1. . "
1 N 1 N 1 - 1 _ k
1.2 2.3 34 k(k+1) k+1
Oa deicovue 611 Woxvel yio n = k + 1.
1 N 1 N 1 - 1 N 1 _ k N 1
1-2 23 3-4 k(k+1) (k+1)(k+2) k+1 (k+1)(k+2)
k(k+2)+1  K4+2%+1  (k+1)° k+1

k+D)k+2) (k+Dk+2) (k+D(k+2) k+2

dnAadn n oxéon woxvel kot yio n = k + 1.
Emouévmg, n oxéon woyvel yio kdbe n € N*, O

Aocknon 5. Na fpebei wov glival To GRAAUA GTNV ETTOUEVI “ETTAYWYIKIL AITOSEL-
§n’!.

IIpotacn OAa ta tolavTtd@ulla EGovy To (610 Yewud.

Agrobeién. Oa yoncipogrondel emaywyn og ITEog Tov abud n TV TELAVTAPUA-
Awv.

‘Ectw n medtacn [(n): “Xe kdbe ovvolo e n TELOVTAQUAAL GAa €xouv TO
i8to yowua.”

H I1(1) elvon TOQAVOS AANONG.

‘Ectw 6t n I(k) elvan aAnbig, dndadn oe kdbe cuvolo ue k TLavTApULALL
6Aa éxouv To (810 xpdua. Oa astodexel dtu ko n Ik + 1) eflvar aAndng.

"Eotw {r,re,...,r. 1} €lvar éva guvolo ue k + 1 tolavtdeuila. Tote ta
VITOGUVOANQL {71, Fo, ..., 1k} ROW {Fo, ..., Tk, Fri1) TTEQUEXOLV k TELOVTAPUANQ, ETTO-
UWEvwG, aItd Tnv VITOBeCN TG ETAYWYNG, GE KABE GUVOAO OAOL TA TELAVTAPULAA
€xouv To (810 yooua. Emeldn to ro avrikel kar gta 600 GUVoAQ, £TteTon OAQL TO
TELAVTAPLALD €xouv To {Slo xpdua, doa n I(k + 1) elvar aAnbng. O

Avan. To emaynyikd prua amtd to n = 1 gto n = 2 dev elvan €ykvpo. Ipdyuartt,
6tav n = 2 = 1+ 1, dnAhadn étav k = 1 téte Tt ovvoha {ry,...,r} = {r} ra
{ro,...,rir1} = {ra} dev éyouv kowd Groryeio To ro. O
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Agxnon 6. Eotw 6Tt yia uia grpevesk I1(n) urogovue va agrodeiéovue 6t av n
@sivou aAnOng, ToTe Kol n”e[vou egriong aAnOngc. Ti TEETTEL va IGYVEL
gtor wote n [1(n) va eivar aAnbric yia kabe ne N; N ‘N* ;_q) 5} _ ‘\—g
Avaon. Apkel va etvon aAnbeic ol TpoTdcelg @, (i l( 1 })(H(Z :) Téte Ya elvon aAnBeic
kow ou tpotdoels P(3k), P(3k + 1), P(3k + 2) yia kGbe k € N. Emedni kdbe @uotkdg
aplluog n € N aviakelr ce wo agtd Tg 3 woeeés 3k, 3k + 1, 3k + 2 €metan O6TL n
medtacn P(n) da wyvel yio kdbe n € N. O

IMpdtacn 2 (Agyn tng mAnQovg emaywyng). ‘Eotw I1(n) uia wpdtacn ue
n € N*, yta tnv ogroia iGyUouv T JTOQAKATW:

) HII(1) eivar aAnbric.
ii) Av nII(k) eivar aAnbri¢ yia kdbe 1 < k < n, 167e kauw n I(n) eivar aAnbrig.

Tote n I(n) eivar aAnbric yia kdbe n € N*.

-

Acknon 7. (*) Na SeiyOei oTi usropovue vo TANQWGOVUE OTTOLOSHITOTE JTOAA-
TtAdoro Twv 10 evpw Kat ueyalvtepo 1 (6o Twv 40 evp®, xPNGLLOTTOLOVTAS UOVO

, ;. 30
xaoptovouiouata twv 20 kair 50 evpw 3 g0 Lo

Avaon. Kabe sroAlamddoo tov 10 evpo kot peyadvtepo n (o twv 40 evpd ek-
PEACETOL GTNV WOEPN

10n, 6mov n > 4

INa n = 4, 6nAadn to oac6 10 - 4 = 40 ugropel va TAnEwOHel yoncuLoTolwVTOS 2
xaptovouicuato twv 20 evpw, oTtdte n JITEATAGN GYXVEL YL n = 4.

I'a n = 5, dnAdadn to w066 10 - 5 = 50 propel va TAnEwOel xoncuomowwvtog 1
yaerovowmeuo Towv 50 evpw, 0TTATE N TEOTAGN LGYVEL Yid 11 = .

‘EGto 6Tl n medTacn woxvel yio kabe k ue 5 < k < n — 1, dnAadn ustopovue
va TAnpocovue kdbe 1mocd 10 - k, dmmov 5 < k < n — 1, xonowoTtowwvtog wévo
yaptovouicuato twv 20 ko 50 vEw.

Oa Seleovue 6TL n TEHTAGN LGYVEL Yo k = n. TTpdyuatt, JTTOLQATREOVUE OTL

10n = 10(n — 2 + 2) = 10(n — 2) + 20

Emebnds<k<n—-1led<n—-1led4<n-2o0miéted < n—2 <n—1. Emouévwg,
——

k
agtd Ty VITEPECN TNG ETTAYWYIS VITGEXEL TEATIOS VA TTAnR@OGouue To 006 10(n — 2)

YONGLULOTIOLOVTOS WOvo yaptovouicuata tov 20 ko 50 gvpw.
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Emouévwg, uiropovpe vo ITANQ®OGOUUE KOL TO TTOGO
10n = 10(n — 2) 4+ 20

TEOGOETOVTAC GTnNV AUoNn TNG €TTAYMYIKAG VTTOBeGNS AAAO €va XOQTOVOULGUO T®V
20 evpw. Etrouévmg, o 1Gxueeuds oxvet yia To .
Apa, n TEdTACN LGYVEL Yol KABE n = 5 (Kot Ao Kot yia kABe n = 4) O

IHapadelypata
40 = 2-20
50 =1-50
60=40+20=2-20+20=3-20
70=50+20=1-50+20=1-20+1-50
80=60+20=3-20+20=4-20
0=70+20=1-20+1-50+20=2-20+ 1350, r.0K.
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Aocknon 8 (Tavtdtnteg ue gUvola). ‘Ectw E €va un kevo cuvolo kat A, B,C < E.
Na Seiybei ot1
An (B\C)=(AnB)\(AnC).

(ETTiuepioTiki 1610TNTA TNG TOUNG WS JTROS TNV 6L1a@poed.)

Avon. (1og teoTrog: Me tnv ué0odo twv Ttvdkwv.) Ta A, B, C elvan vtogvola
Tov E. Xtov emtduevo mivaka egetdovue OAES TIG SUVATES TLEQUITTOGELS TTOV UTTOQEL
va 1exVovV Yo kdbe gtolyelo x € E. Xnuewwvouue 1 av 1o x avAKel GTO GUVOAO Kol
0 aAM®C.

A|B|C|B\C|An(B\C)|AnB|AnC|(AnB))\(AnC)

1111 0 0 1 1 0

1110 1 1 1 0 1 3
1o/1] 0 0 0 1 0 3 =%
1100 O 0 0 0 0

0|1]1 0 0 0 0 0 ‘T\'C{)\(\Ta@
0110 1 0 0 0 0

0]0]1 0 0 0 0 0

00104 O 0 0 0 0

O otrideg AN (B\C) kot (AN B)\(A N C) elvan (8teg. Agal, To GUVOAQ AVTA €xouv
Ta (8o gToyela tov E, SnAadn eivon ica.
[Hogatnenon: Ot eITALOV GTAAEG TTOV YENGWOITONONKAY GTNV £TaAnfevon nTav
BonBntikég kAt witoQovv va JTaQalelpboiv.

(206 TEOITOG: Me Tn YEnon WBLOTNTOY.) XENGWOTTOLOVTAS TIS PAGIKES 13L1OTN-
TES TOV TEAEEMV GUVOAWV, €XOVUE TIG ETTOUEVES LGOTNTEG:

(AnNB\(ANC)=(AnB)n(AnC) X\Y=XnY
=(AnB)n(AuUC) XnY=XuY
=(AnB)nA)U((ANB)NnC) Xn(YuZ)=XnY)u(XnZ)
=2U(ANBNC) XnX=02
=An(BnC) Xuvo=X
=An (B\C) X\Y =XnY.

I[Magatienon: Zekvacoue TS TEAELELS ATtd To SeELd HEAOG TG LGATNTAGS, TO OITOLO
ATov o “‘oUvOeTo” aTtd To AELOTEQRO UEAOG, Kol dpa elxe TTEQLGGATEQES ETAOYES
VIO €QOQUOYIN TV OLOTATWV. O
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Aoknon 9 (Tavtétnteg pe guvola). ‘Ectw E éva un kevo cuvoldo kat A, B € E.

Na Seiybei ot1 B
A=(AnB)u(AnB).

(Awauépion Tov A WS JTPOC TNV TOUN TOv Ue Ta B kal B.)

Avon. @élovue va deltovue 6Tt A = (AN B) U (A n B). Ta A, B eivon vitocvoia
Tov E. ITov uiropel va avikel kAgtolwo gtoyelo x € E; Enuetdvovue 1 av 1o x avikel
GTto GUvoAo kol O aAAL®G.

A|B|B|AnB|AnB|(AnB)uU(AnB)
1{1]o] 1 0 1
1j{of1| o 1 1
O]1]0] 0 0 0
0]0|1] o0 0 0

O1 6Thdeg Tov A ki (A N B) U (A N B) elvan (iec.
Apa, ta cvvola A kot (A N B) U (A N B) Tepiéxouv ta iSta ototxela tov E,
dnAadn elvar (Ga.

Baowkég I816tnteg IpdEewv
LAUB=BUA AnB=BnA (Aﬂ\ybm@tT\MT“td}
2. AUBUT)=(AUB)UT,An(BAT)=(AnB) AT (“906&1”9(”\\“”“
3.An(Bul)=(AnB)U(ANT),Au(BnT)=(AUB)n(AUT) (G‘\WLP
4. AOUB=AnB,AnB=AuU B (De Morgan).

)

m\m\?}
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M oyéon R 6to E ovopdceton (LeEIKNA) StdTagn dTav tkavoTtolel TG 1810TnTEGS:
(i) aRa, yio kdbe @ € E (AVOKAAGTIKN)
(il) aRB ko BRa — a = B, ya kdbe @, B € E (AVTLIGUUUETELKN)
(i) aRB kou Ry = aRy, ywa kdbe @, B,y € E (uetapatikn).
Yuvnbwe n Gxéon SLATaEng onuelwveTtol Ue <.
H Sidtagn ovopdcetor oMK av tkavoTtolel Thv WbidTnto

a<pBnp<a Va,fekE.

YNUOVTIKES UEQIKES DlaTdEels: oyéon eykAeiguol S GTo Suvauocvvolo tou E,
Sidtagn ywduevo ato A X B, oxéon dwangetotntag | oto N,

Acknon 10 (Tapdderyua oxéong didtagng). ‘Ectw R oxéon 6to N, ue xRy < x =
Y, yia kdgroro k € N*. Na SeiyOei 6t1 n R eivar 6xéon uepikric Sidtagng. Eivai n
R cxéon olikric Sidtaéng;

Avon. T kéPe a € N woyver 6Tt a = al, é6mwov 1€ N*, doa aRa, dnAadn n oyéon R
elval aVOKAQGTIKIL.

"EGtw a,b € N ye aRb vouw bRa. Tdéte vmdpyovv ki, ke € N* dote a = bk wan
b = d*. Avtukabiotdvtag to b éxovue 6Tl a = d“*2. Emouévmg, kiky = 1, omdte
ki = ko =1, dpa a = b. AnAadni, n Gxéon R elvol avTIGUUULETELKM.

‘Ectw a,b € N ue aRb war bRc. Téte vmdpyouv ki, ks € N* odote a = b5 ron
b = ck. Avukabstdvroac to b TEOKVTTEL OTL a = ckk2 - brou kiks € N¥, dpa aRc,
dnAadn n oxéon R elval uetofatiki.

Emouévmg, n oxéon R elvon oyéon UeQlkng Stdtagng.

H oyéon R dev elvar oMk Sidtagn, diott ovte 2R3, ovte 3R2. O
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Aidetan éva givodo V, gto otrolo €xovue oploel uta ueekn Stdtagn <. Mia oAt-
kN Sidtagn < gto V ovoudeTon YQOUUIKIL ETTEKTAGN N TOTTOAOYIKN Sidtagn
g didtagng < ato V avv ywo kdbe a, b € V woxvel

a<b=a<hb.

AnAadn n dudtagn < elvor “cuufati’ ue Thv < Kol Thv eItektelvel e O To
cevyn gtoyelwv.
AAYO60Q18u0GC £0QeGNGC TOTTOAOYIKNG St TAENS

- E{codog: "Eva givolo U Satetayuévov teuydv (x,y) TTou avaItoploTtouv
Ty ueekn dtdtagn < gto givoro V

- "E€o8og: Mo (Sratetayuévn) Alota L towv ctoyeiwv tov V, n otmolo ava-
TAELGTA TNV TOTTOAOYIKA StdTagn <

¢ ‘Oco vmdpyovv gTotyela Tov V Jrov dev €xouv TTp0GTEDEl GTNY L

- EmAéyovue éva gtoryeio x € V gtou Sev €xel mKkEOTEQO GTOLXELO UETAEY
Twv gToelwv TTov dev €rovv TTeoctedel gtnv Algta L (AnAadn to x
dev eppaviceton gtnv devtepn déon kavevog cevyous tov U.)

- ITpocO<tovue T0 x GTO TEAOG TNG AlGTOC L.

- Xprivouue 6Aa ta cevyn (x,y) tov U TTou TEPLEXOVV TO X.
—» S0S2 (20 81adsdn)

Aoknon 11 (TowoAoywn Sidtagn). Na Bpebel n celpd exktédeons Twv 6pacTn-

ototnitwv A,B,C,D,E,F,G,H, K, M 6tav

A<C, A<D A<M,A<H B<A, B<D,B<K,B<M,C<Gg@G,C<H,

C<M,D<H,E<AE<B E<C,E<K,F<D,F<G,G<H,K<UZC(, <§<_)
N

M < H,

00UV X <y OTAV N X JTEONYELTAL TNG Y.

Avon. Ed¢ V ={A,B,C,D,E,F,G,H, K, M}.
"Ectw L n gntoduevn To:rto?xoymr’t Sudtagn. Agykd L = []

08 00 00 g P 20 0.0

Ye kaBe Prpo: BQLGKOULLS OAa ta Gtotela y € V gtov Oev eu@avicovtar (wg
SevTepo aToyelo) oe kavéva cevyog (x,y) tov U, ta mpocbétovue 6To TéA0g Tng L
ko aprivouue GAa Tta cevyn (y,z) Touv U GIt00 eupavitetor 10 y (oS TEDTO aTotyelo).

FaFAaR<IA aDok<aCa(g a M aff



‘l.ﬂl\ ./
) o -
— |. .N Q ~
= & D < =
= L d S N
= PA) TS ~ T
S = s
= r. M [UN) V \ ~
= = < £
] ..Jrv- = C FDV ~N ,\\A
= d = WSS — I o+
) o] 5 =
F ] _ 20N
. Ll o) —| S o < 8 RIS ~
N S S N — | A~ An >~
o “~ = ’ — S -1 \
= < & W = ../Lv L — 3
o "
=3 —, T /7 AI—'I-
= q ()] — ) 4 n) Qs
< < Q| | D = =8 =
D i L= >t hi K < s — - —.\
2B EY s TER e EE .
— { 4 — - <1
e 2 2 Z 2o . VS SR
> S S v NO| & _ _ T
e d MY oo e M o i 2= S O
. I ~ ~ iy ™ A\ - M B
SR VIR = & ~co e N S = eSS
— —_— O.I M [ T -~ u\ — nv a - <7
&~ S = >0 W - ) A1 O < Y x . Q
- —_ s > = ( Ny '~ [« v N
== > 3 X < <. T | & = — C,V/ al 2 3
S N‘l S LM N = — S w —_ \Oﬂ-l ¢ _.l P - <
- b5 \Vm Ml N = = o W \M C <J < N o
N N > a—- 3 - = < a \
= \ . e ] L < -~
A S S s =75 L o |1 IH N o | E T =<
Sy ' = — [ ST v
A st e 55 SFS S 3 20 2 NS
- W= 2 5& B s 5 = o= vl o
- S S e AR N\ ¢
> AU\II t % ” // q mr)lv T\l T ~n l \ﬂ w Tl ) d <. —
- y > > —
X N S A2 o= YN ) T N = NI
e N LY — K Y] i o & == ¢ - Ll I \5 |
>\ > e S > ~ o > T .
S g S T a' < 4 _aM Q d .Nl hN —
Q A >~ s N = ) =) ﬂ 2 = J
o T na @S 3 2! < - g e 8 ol 1S
L S e | T A g8 ¢ 5 mas
< S IS L= -~ T W
- = N S o > : 2 N . ;
3 Pyat i g 1 Q.= \©) s =
[ << 3 i < o S W > o
/ v/ <\ —1" 3 — = < = -l“v - - — =
e \l‘ N N d [ SEES ~ B (s “ M
. Sl ST W = W Nl :




LXdo el

q
= N
(= Q) g
~= <~
O ~
eol T .
> o
2o T
9 "4
—f.._.l\l & N / V
=
P~
/tv 0 ’K&
.ﬂw = .
T
o Sos
L 01 .V» <
Q —
i ..nh. Nu ~
—
Y o oo
i Q=
< < 4
9l InN & ~
L [
S =
—
)

4

T~




Aoxknoelg otig Stalégeg 1,2,3 - 10 - Yappato 21.12.2024

lo prpa: L = [E, F|
U={(A,C),(A D) (A M) (A H),(BA),(BD)(BK)(BM)(CG),(CH), (M),
(D, H), (E<A), (E<B), (E<€, (E-K), (E-D), (F-G), (G, H), (K, C), (M, H)}
20 priwa: L = [E, F, B]
U ={(A,C), (A, D), (A, M), (A, H), (BA), (B:DY, (B-K), (B, (C,G), (C,H), (C, M),
(D, H), (EA), (E<B), (E<CT, (EKY, (DY, (FsG), (G, H), (K, C), (M, H)}
30 Priwa: L = |E, F,B,A, K]
U = ((A-C, (AT, (A-M), (ASHY, (BAT, (B-DY, (B, (B, (C,G), (C. ), (C, M),
(D, H), (ESA), (EB), (E<CT, (EKY, (E-DY, (F:G), (G, H), (K€Y, (M, H)}
4o prpa: L = [E,F,B,A,K,C, D]
(DAY, (EAY, (EB), (E-CY, (E-K), (EDY, (FG), (G, H), (K<€, (M, H)}
5o phuo: L = [E,F,B,A,K,C,D,G, M]
6o priuo: L = [E,F,B,A,K,C,D,G, M, H]
Apa, wo toroloykn didtagn eivaw n L = [E, F, B,A,K,C,D,G, M, H]. O

IMogatnenon: Xta Pripgato Tng Tteonyovuevng doknong iyoue eVOAAOKTIKES ETTIAO-
VEG Yo Tnv Gelpd Twv atotyelwv tng L. Xuykekouéva ato lo Pripa elyaue 2 eTTAOYEG
vio ta E, F, oto 3o Pnua elyaue 2 emloyés ywa to A, K, oto 4o Prua elyaue 2
emdoyéc yia ta C, D kow GTo So Pripa elyoue 2 eTAOYEG yio Ty 6elpd twv G,
M. AT TG eTMAOYES AUTES TTEOKVTTTOUV EVOANAKTIKES TOTTOAOYIKES SLATAELELS, €8®
GTO TAQEAdEYUO VITARYXOVV TOVAGYLGTOV 2 -2 - 2 - 2 = 16 S10pOQETIKES TOTTOAOYIKEG
Sratdgetg.



WS
g o) T 2T
— lwu /\ MW .
e N

Wc 0 L < .S 1 N Y S | Sl

o VY =1 o5 X ~ N
\ 4 q

~  ON 0O prdl \ o SO 4 >

2 Al 2 Ed~ ) W g2 3
\ ~ < D | - iy

B —A v ) e D> L Q D

Ly ~ W K25 oy » S>> av

BN - “v (Y -

“. ..-/. . P > ol S /. . u!'V.

o~ o0 . N - LON ﬂ__../ X O
N) V) ) 5 S 9 i Cu Lo

~+- - S bt KY Py -~ = Q% <
g o °2 >3 - NS =5 =2
K P~

q -~ -~ PrQY W wv \D eU¢ WJ\\ ) > c
V (= 4 ﬁ& d - v ~— .c \ 7‘ ﬂ ”-
cbo /) W) L= 2 ﬁu N . ~ N 8 Q

p | [« - -~ gl IR X
N ‘J L a T‘l -AD m ”v >
(v — —ﬂm S nw j llﬂa R o ~ 1 ”

= T - > 2V S G‘M

\ - rt 7] NS T Q. mw =
J) }) T v 1o = —
M Y e w r - P-\:_ > m A....u C p) .

] ~ ~N r% AV -~ \ \\\
M —\r/ LY <) o N
o > .\J .IV ( / .\N .C.V )

h”u T —l—l .“M a— AN \ “”I a =4 \\ f‘w lVlA >
v V] IRRV] N < &

[ ‘/ d PU — | q
o YMrY 2 ) Zlode | |k
= S ‘ B
L ~ 1




\q TN
Q Q Ml
i fes ¥ '\ Qw \\\ ,IQ&
N\ 6 (6 S rl yim \ /
\ N VDM\A 7 v / \ I
() U .! ~ I \V/ , - ~
~ D - NS N\ / )1 ) \ oy S
\o S D 1 < |\ [N NI \'2
VY - ’ =7 \ 3 h'/ / / " \o
/\N/ W& ﬂ =\ / L f — \ \ /
7 N uﬁ N N QY. ~ [o \) < )/ In \ / ~
) i 2V\2\a o~ \9 N\ \od
ﬁ WV o (@ (g Ar= &‘ \ \
| Q 2= P =y
/NN ' g [~ NI = ) < ~ A0\ )
> Pl o _ . 1 K
~ i =5 ~. - N S -~ T
e Sy m v e \20 a X "\0d,
W -3 S r WA . N 3\ /\ VAWAWA
AN\ PANR S Al NUN |~ — >V \N_ 7
el =3 8 ! ﬁ . S 7N
~ = D ol D o\ -~ LL 1 % N oY A - aﬂ / .
> | £ ) X — \" ya
PARE, o A Z.a QN c - L.v 3 A\.m \in )
. ! 7> M 4 v N - - V_f 474
-~ “ =] N < -~ p S _ .\l
D S o 2SS NS 2 v
N\ = =\ & —N\+7 & = ~ D
< =l = = = I Nyits —, It
AN S 3 NES AT Q . av
/ \/ L N m V- J 3 Ly P AV\ , : \
el S =[e ~ N o < \ O\ ™M
L bigle S : g = >\
S — [®) _— ( )




Acknoeig atig draléges 1,2,3 - 11 - Yappato 21.12.2024

Aocknon 12 (Avdypauuoa Hasse Swoupetotntag). Na oyediacbel o Sidypauua H-
asse Towv Jdetikav SlalpeT®v 1oV 36 WG ITEOS TNV UEPIKN SldTaén TG GYEGNGS
SLALPETOTNTOG.

—> 35053 (¢n E;\o\}@l@
\ N v/

Aoknon 13 (Awdypauuoa Hasse iepapyiog dikoawopdtov mtedcBacng). Oswpovue
TO GUVOAO SIKALWUATWV:

R = {Read, Write, Execute, Delete, Share, View, Edit, Upload, Download, Admin}.

Opicovue tn gyxéon a < b av to Sikalwua a Tegrlaufc l&% L“O"\n . Ot Gyécelc

kdAvyng eivai: Del et Shave

:%iiﬁ;&ozad’%@ Up‘oocc] Edt
<X "

) Zﬁ’f 9%5 \° Downland Write
o E)(t < D%te, %re

. Do%oad < %ad E)(ﬁcu:l'e Rew J VIGW

o De%,S re, Upkoad, Dow%ad, Ex}@te < Admin

Na cyebiachel To Sidypauua Hasse tng tegapyios towv Sikaioudtwy Teochacng.
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Av (E, <) elvon éva Satetayuévo cUvolo kar A elvarl €éva un kevé vIToGUVOAS
Tov TéTE €éva atoelo @ € E (avitictoya B € E) ovoudietonw dvw (avtictouya
KAT®) @edyua tou A 6tav x < a (aviictoya B < x) yo kdbe x € A. Otav
VTTAEXEL £VOL TOVAGYLGTOV v (avTioTol o KAT®) PEAYUO VOGS GUVOAOL A, TOTE
TO GUVOAO QWTO OVOUALETOL AV® (AVTIGTOLYO KAT®) @EAYUEVO GUVOAO.

Av A givar éva dve (avtioToya kK4Tw) eeayuévo vItocivolo tov (E, <) téte
€va gtoyelo s € E (avticToya i € E) mTov IKOvoTTolel TG 1WOLOTNTEG:
i) s etvan dve @edyua (avtictowya i efval KAT® @EAYUL).
(i) s < a (avtiotoya B < i) yia kABe Avw EEAYUA @ (VTIGTOLXO KATO @AY 3)
TOU A ovoudcetol supremum n eAdLoTo dve @Edyua (avtictoryo infimum

N UEYloTo KAT® @EAyuo TEpas) Touv A Kol cnuelwvetal ue sup A (avticToyo
inf A).

[Tpémter va Tovigbel 6Tl Ta sup A kou inf A Sev vITAEYOLVVY TTAVTA Yo €V GUVO-
Ao. ‘Otav dumg vitdeyovv eivar wovadikd. T'evikd to supA (avticTtoya inf A)
dev aVAKEL VITOXEEMTIKA GTO GUVOAO A. ‘Ouwg, GTNV TER(TTTWON TTOU OVAKEL
ovoudiceTal UEYLGTO (AvTioTol o EAAYLGTO) GTOLXElO TOU A KOl GNUELDVETOL UE
max A (avticToryo minA).

Acknon 14 (@payuévo cUvola). Ectw to Siatetayuévo auvolo (N*,

) kat
A1 = {32,80,160, 640}

Ay = {ne N* : n wepirtdg ,n* < 40}

Na evpebovv ta supremum (eAdylGTO dvw @EAyua) kKal infimum (UEYIGTO KAT®
QEAYUR) TV TTOQAITAV® GUVOAWY. Tlota agrd avtd EYovv UEYLGTO I EAAXLGTO;

Avon. loyver 6Tu
sup A; = EKII(32, 80,160, 640) = 640

[Tpdyuart,
n € N* efvar dvew @edyua tov A;

< 32|n var 80|n ko 160|n ko 640|n
< 1 KOWO TTOAAATTAGGLO TV GTOLYElwV Tov Ag

Omdte 10 €AdyLGTO Aved @EAyua Tov A; da elvar To eAAXLGTO KOWO TTOAAATIAGGLO
TV GToelwv Tov Aj.
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Emtiong,
inf A; = MKA(32, 80, 160,640) = 16

[Tpdyuortt,
n € N* givar kdtw @edyua tov A;

< n|32 kar 1|80 kou 1n|160 kou 17/640
< 1 KOWOG Sta€tng Twv GToelwv Tou Aq

Omdte 1O UéYLGTO KAT® @EAYLa Tov A; da elvorl 0 UEYLGTOS KOWOG SLARETNG TwWV
oTolelwv Tov Aj.

Emtouévmg to A; €xel ué€yloto g 1og tnv Stdtagn | agov to sup A = 640 avrikel
070 Aj, eved Sev €xel eAdyloTo e TEOS Ty Sitdtagn | awov to inf A; = 16 dev avrikel
GTO Al.

[Tow agtavincouvye Gta (S epwTALATO Yo TO Ag TTEwTa Ja feovue Ta GToLelo
Tov. 'Exouvue 61U
A ={1,3,5}

(apov 12 < 40, 3% < 40, 5% < 40, 7° £ 40, k.0.K.)
Omote,
supAs = EKII(1,3,5) = 15

inf A, = MKA(1,3,5) = 1

Emtouévmg, o As éxel eAdxloto kot Sev €xel UEYIoTo w¢ TTEo¢S Ty Sidtatn |. O
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Acknon 135 (Peayuéva cuvola). ‘Ectw to dtatetayuévo guvodo (P(E), <) dmrov
E = {5,10,15, 20, 25, 30, 35, 40} (YmevOvuion: P(E) 1o Suvauocivolo tov E.)
Na gvpefovv ta supremum Kal infimum TV JTOQAKATO VITOGUVOAWV Tov E

A; = {{10,15}, {5, 20, 25}, {10, 30}, {20, 35} }

Ay = {{10,20, 25}, {5,10, 40}, {5,10, 35}, {5, 10, 20, 40} }

Iowa ago avtd Eyovv UEYLGTO I EAAYLGTO;

Avon. loyxver 6Tu
supA; = {10,15} U {5, 20, 25} U {10, 30} U {20, 35} = {5, 10, 15, 20, 25, 30, 35}
[Mpdyuart,
B C E elvon dvo @dyua Touv A;
< {10,15} < Bk {5,20,25} < B ko {10,30} < B ko {20,35} < B
< B vmepcUvoAo Twv GTolyelwv Tov Ag

Omdte 1o eMdyLoTO GAved @EdAyua Tov A; Ja elval To “WKEATEQEO™ TETOLO0 VITEQGUVOAO
B, dnAadn n évoon twv ctolyelwv Tov Aj.

inf A; = {10,15} ~ {5,20,25} ~ {10,30}  {20,35} = @

[Tpdyuortt,
B € E eival k41 @edyuo Tov A;
< B < {10,15} vaw B < {5, 20,25} var B < {10,30} vax B < {20, 35}
< B vtocivolo Twv Gtotyelnwv Tov A;

Omdte 10 UEYIGTO Avew @EdAyua Tov A; da elvor To “UeyaAtepo” TETOLO VITOGUVOAO
B, dnAadn n toun twv cTolyelwv Tou Aj.
Emouévmg, to A; €xel 8ev €xel eAdyloTo oUTe UEYIGTO WG TTEOS Tnv didtagn <.

Ouolwg,
sup A, = {10, 20, 25} U {5, 10,40} U {5,10, 35} U {5,10, 20,40} = {5, 10, 20, 25, 35, 40}

inf A, = {10, 20,25} ~ {5,10,40} ~ {5,10,35} n {5,10, 20, 40} = {10}.

Emouévmg, to Ag €xel dev €xel eAdylato oUte LEYLGTO WG TTEOg Ty Stdtagn S. O
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Av A elvar €va un kevdé vITOGUVOAO evog GuvoAov E tdTe n asteikovien f : E —
’-—_\
—
{0,1} ue Y

1, avxeA
0, avxé¢A

f(x) =

OVOUAZETAL YOEAKTNELGTIKIL GUVAQTNGN TOV A KAl GUUPBOMTETAL UE (g (N Ya)-

- - —

—

Aocknon 16 Xapaktnelotiki cuvdptnon). Na asoderyyfovv Ta mapakdto
(i) A = B av kat u6évo av pa(x) = ug(x), Vx € E.
(ii)) A < B av kat uévo av us(x) < up(x), Vx € E.
@iii) pa(x) + px(x) = 1 yia kdbe x € E.
(v) paup(x) = max{pa(x), up(x)} = pa(x) + pp(x) — panp(x), Vx € E.
(V) pang(x) = min{us(x), pp(x)} = pa(x) - pa(x), Vx € E.
(Yrrobeién: Awakpivete mwepLttwaels yia 1o x € E)

Avaon tng (iv). ‘Ectw x € E. Alokpivoupe TIG TTOQAKAT®D 4 TEQLITTOGELS Yo TO X.

e xeA, xeB Tote xe AuBrou xeAn B.

Owdte paup(x) = 1, max{ua(x), up(x)} = max{l,1} =1 rav pa(x) + pp(x) —
tang(x) =14+1-1=1

e xcA, x¢é€B. Tote xe AuBru x¢ AnB.

Omote paop(x) = 1, max{ua(x), up(x)} = max{1,0} = 1 van pa(x) + pp(x) —
,UAmB(-x) =1+0-0=1

e x¢A, xeB. Tote xe AuBxra x¢ An B.

Owdte paop(x) = 1, max{ua(x), up(x)} = max{0,1} = 1 wou pa(x) + pp(x) —
Uang(x) =0+1-0=1

e x¢A, x¢B. Tote xé¢ AuBrouwx¢AnB.

Owdte paop(x) = 0, max{ua(x), up(x)} = max{0,0} = 0 wav ps(x) + pp(x) —
/JAmB(-x) =0+0—-0=0.

Estouévmg, n oxéon pa,p(x) = max{ua(x),up(x)} = pa(x) + up(x) — panp(x) wyver
yio kdbe x € E. O
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) Mcsois SUBieom A

Aoknon 17 (Tapadelynato ue yoQaKTNELGTIKA GuvdQTnon). I'pdyte £va TEoypaU-
uo oe Python mwov ypnciyuoTrolel yia yapaxkTnEleTIKIL GUVAQETIGN IO VO GVOYV®-
oicel 16iwTikéS SievBuvaels IP. H xapakTnElGTIkKL GuvapTnen da JTETEeL va eITL-
oteépel 1 av n ievBuvon IP eival ibiwtikn kal 0 Sia@opeTikd. XQnolyuoIroincte
TOUG TTARAKATW KAVOVES yia Ta ISIwTIKA gUpn Sievfuveewy IP:

e 10.0.0.0 - 10.255.255.255
e 172.16.0.0 - 172.31.255.255
e 192.168.0.0 - 192.168.255.255

i) YAogroinGte tn YaQAaKTNELGTIKL GUVAQTNGN.

ii) Epapuodcte tn ge uia Aicta Sievfuvveewv IP yia vo KQATHGETE UOVO TIS
IOLWTIKEG.

iii) Xpnowuogrouiate éva Ae€iko 0Trov Ta kAeLSLd gival ovouata SlaKoUlGTOV Kal
ol TwES eivar SievbBvvaeis IP. Ataywpeicte Tovus SiakoulcTtés oe V0 oudses:
avtovs ue 10iwTikéS IP kot avtovg ue 6nuoaciegs IP.

def is_internal_ip (ip):

nnn

Characteristic function to check if an IP address is private (internal).

nnn

private ranges = [
(10, 10), # 10.0.0.0 10.255.255.255
(172, 172, 16, 31), # 172.16.0.0 — 172.31.255.255

(192, 192, 168, 168), # 192.168.0.0 — 192.168.255.255
]

octets = list (map(int, ip.split( . )))
if len(octets) != 4:
return 0 # Invalid IP address

for range_ in private ranges:
if len(range_ ) == 2 and range [0] <= octets[0] <= range [1]:
return 1
if len(range_) == 4 and range_[0] <= octets[0] <= range_[1] and range_[2] <= octets
[1] <= range_[3]:
return 1

return 0O

# List of IP addresses

ip_addresses = [
"10.0.0.1", "172.16.5.4", "192.168.1.100",
"8.8.8.8", "172.32.0.1", "192.169.0.1",
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# Apply the characteristic function to filter private IPs
internal ips = [ip for ip in ip_addresses if is_internal _ip (ip)]

print("Internal IP addresses:")
print(internal_ips)

# Example dataset with IPs and categories
data = {

"Serverl": "10.0.0.1",

"Server2": "192.168.2.15",

"Publicl": "8.8.8.8",

"Server3": "172.20.10.5",

"Public2": "172.32.1.2",

}

# Separate internal and public IPs

internal _servers = {key: value for key, value in data.items() if is_internal_ip(value)}
public_servers = {key: value for key, value in data.items() if not is_internal_ip (value)}

print("Internal Servers:")
print(internal_servers)

print ("Public Servers:")
print(public_servers)

Output:

Internal IP addresses:

[’10.0.0.1°, °172.16.5.4°, °’192.168.1.100 ]

Internal Servers:

{*Serverl’: °10.0.0.1°, ’Server2’: °192.168.2.15°, ’Server3’: ’'172.20.10.5 "}
Public Servers:

{"Publicl’: °’8.8.8.8°, ’'Public2’: °172.32.1.2°}
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N Cn \/n\ 0 A~ DL A

Acknon 1‘; (Tapadelynata ue YOQAKTNELGTIKA GuvdETnon). I pdwte £va TEOypaU-
ua e Python gtov va xpnciuodrolel uia “yapaKTnELGTIKIL cuvdptnon” yia va &-
A€yxer av éva password gival acPalEs 1 Oxl. XENGLUOTTOIEIGTE TNV GUVAQPTNGN
yia va @iATpdpete uia AiGTa aIrd password.

def is_secure _password (password): é—")

nnn

Characteristic function to check if a password is secure.

Returns 1 if secure, 0 otherwise.

if len (password) < 8:
return 0

if not any(char.isupper () for char in password):
return 0

if not any(char.isdigit() for char in password):
return 0

if not any(char in "!@#$% &=*()" for char in password):
return 0

return 1

# List of passwords

passwords = [
"123456", "Passwordl123!", "letmein", "Admin@2023",
"qwerty!", "Secure#2022", "Shortl!"

]

# Separate secure and insecure passwords
secure_passwords = [pw for pw in passwords if is_secure_password (pw)]
insecure_passwords = [pw for pw in passwords if not is_secure_password (pw)]

print("Secure passwords:")
print(secure_passwords)

print("Insecure passwords:")
print(insecure_passwords )

Output:

Secure passwords:

[ "Password123!’, 'Admin@2023’, 'Secure#2022’]
Insecure passwords:

['123456°, ’letmein ', ’‘qwerty!’, ’'Shortl!’]
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Aocknon 19 (ITapadelyuata pe ¥OEAKTNELGTIKA GuvdeTnon). Xe uio e@apuoyn
GUGTHUATOS TTROTAGEWYV, KAOE YQHGTNG ETTIAEYEL TAVIEG ATTO SLAPOPES KATIYO-
oleg. Alvetar éva guvolo katnyopiwv C kol uia AIGTa JTQOTIUNGEWY YENGTOV.
T'odwywte ula xapaKTNELGTIKIL GUVAQTNGN JTOU EAEYXEL AV ULO. KOATIYOQILO TOLVIWY
QVHKEL GTIC TTQOTIUNGELS EVOS XPNGTN.

e To gvuvoldo oAwv Ttwv katnyopiwv C eivar {"Action”, "Comedy", "Drama",
"Horror", "Sci-Fi", "Classic"}.

e Kdafe xpnotng emiA€yel Eva VITOGUVOAO AITTO TIS KATNYORIEG.

» H yapaktnpiotiki cvvdgptnon uy : C — {0, 1} emotpéper 1 av uia katnyo-
ola avrikel GTic JwEOTIWUNGELS TOV xperiotn U kat 0 Sia@opeTikd.

i) YAogrouicte tn YapOaKTNEIGTIKI GUVAQETNGN Yl VO PLATQAQETE TIC KATNYO-
oleg.

ii) Epapuoacte tn Ge €va guvodo SeSOUEVWY XPNGTWV Yia va PEEITE KOWVES 1
UOVASIKES TTROTIUNGELG.

def characteristic function(category, user_set):

nnn

Characteristic function for user preferences.
Returns 1 if the category is in the user’'s preferences, 0 otherwise.

nmnn

return 1 if category in user_set else 0

# List of categories
categories = ["Action", "Comedy", "Drama", "Horror", "Sci—Fi", "Classic"]

# User preferences

user_preferences = {
"Userl": {"Action", "Comedy", "Sci—Fi"},
"User2": {"Action", "Drama", "Horror"},
"User3": {"Action", "Drama", "Horror"},

"Userd": {"Action", "Classic"}

}

# Find common categories across all users
common_categories = [
category for category in categories
if all(characteristic function(category, prefs) for prefs in user_preferences.values())

]

# Find unique categories per user
unique_categories = {
user: [
category for category in categories
if characteristic_function(category, prefs)
and not any(



Yéppato 21.12.2024

Ackncelg otig Sradéges 1,2,3 - 20 -
characteristic_ function(category, other_prefs) for other _user, other_prefs in
user _preferences .items () if other_user != user
)

1

for user, prefs in user_preferences.items ()
}
print ("Common categories:", common_categories)
print ("Unique categories per user:", unique_categories)
Output:
Common categories: [’ Action’]

{’Userl’: ['Comedy’, ’'Sci—Fi’], ’'User2’: [], ’'User3’: [],

Unique categories per user:
Userd’: [’'Classic ']}
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i) Mo agteirkévion f : A — B ovopdcetar 1 — 1 dtav §Yo omoladnitote Stopope-
TIKA TIEOTLTTA £XOUV SLOPORETIKES EIKOVES, SnAadn

Vo KAOe x1, X9 € A pe x1 # x9 = f(x1) # f(x2),

Ieodvvaua yio kKGbe xq, xo € A ue f(x1) = f(x0) = X = Xg.
(ii) Mo amekévion f : A — B ovoudceton i oTav KdAbe GTOLxeio Tov B elvar
elkGVa KAITolou atotyefov Tou A, Snhadn étav B = R(f).
(iii) Mw asewévion f : A — B ovoudcetal ag@uovocnuavtn oétav etvon 1 —1
Ko €TTL.

Acknon 20 (Zvvaptnioels 1-1, eTml, AUEUOVOGNUAVIES). Xe TTOIES ATTO TIC TTAQA-
KATW TTEQUITTHGELS N guvdpThon f : A — B elvau 1 — 1, e7ri, B au@iuovocruavt
) A=[0.1], B= [5,9]Katf()—SX+5 1= 8
(i) A = [0,1], B = [5,8] kat f(x) = 3x + 5.
(i) A = [-2,2], B = [0, 4] ko f(x) = x%.
(iv) A =1[0,2], B = [3,1] kau f(x) = 5.

Avon. (i) 'Ecto x,xp € A = [0,1] ue f(x1) = f(x2) 1€

————

3x{+5=3x9+5<3x;=3x0 <= x1 = Xx
1 \E/ 1 2= X =X

Apa, n f elvan 1 — 1.
‘Ectw y € B =[5,9] ue f(x) =y té1e
—————

4
9<Ky<9<353<3x+5<9<0<3x<4<=0<x< =

Emouévag, guuttepaivouye 6Tl vitdoyovv y € B ta ottolo dev elvor elkOvol KOvevOg
TEOTVTTOV Tov A SnAadn n f 68\/ efvan egtl. o Topddeyua, Sev vitdeyer x € A

4
oote f(x) =9. Hpdyuott, f(x )—9@3x+5—9c>x-§¢A

e

H f 8ev elvar aupuovociuavtn.
(i) (Ouoro ue to (1)) ‘Eotw x1, x93 € A = [0,1] ue f(x1) = f(x2) toTE

3X1+93=3x0+d < 3x1 = 3x9 <= X1 = X9

Apa, n f elvan 1 — 1.
‘Ectw y € B =[5,8] ue f(x) =y td1e

< Yy<K8e3<3Ir+5<8=0<3x<3<=0<x<L

e ————
Emouévamg, n f etvon emti apot yia kébe y € [5, 8] vrdoyer x € [0, 1] dote f(x) = y.
[Mpdyuatt, amd tnv e€lcwon y = 3x + 5 TEOKVITTEL OTL X = %
—

Apa, n f elvar auEULOVOGRULAVTI. —_—




Acknoeig atig draléges 1,2,3 - 22 - Yappato 21.12.2024

(i) "Eotw x;,x2 € A = [—2,2] ue f(x1) = f(x2) T6T€

K=xeoxr—x=0<s (x—x)(x+x)=0
Emtouévmg, av xo = —x1 tote f(x1) = f(x2) SnAadn n f Sev elvan 1 — 1.
EvoAdaxtikd, agkel va stagatnpnoovue 6t f(1) = f(—1) = 1, omwdte n f Sev
elvan 1 —1.
‘Ectw y € B = [0,4] ue f(x) =y t61e

2

0<y<4e0<x"<4<0<|[x|<2< -2<x<2

Emtouévmg, n f elvan emi apov yio kdbe y € [0,4] vdpxer x € [—2,2] dote
f(x) = y. Hodyuot, amd tnv eglomon y = x* TEOKUTITEL OTL X = + /Y.

H f 8ev elvar aupuovociuavtn.
(iv) "Ectw x1,x2 € A = [0,2] ue f(x1) = f(x2) 1618

1 _ 1
x1+1_xz+1

S xt+1l=x+1< x = X9

Apa, n f elvan 1 — 1.

1
"Ectw y e B = [§’1] ue f(x) =y tote

Wl —

1
Emouévag, n f eivon emti agpol yo kdbe y € [§’1] vrtdexer x € [0,2] oote
1
f(x) = y. Ipdyuatt, agd tnv eficwon y = P TEOKVTITEL OTL X = — — 1.
X Y
H f elvon augiuovocnyovtn. O

Aoknon 21. Na gketaclel av n amexdvion f(x) = x* + x + 1/R eivar éva spog
gva.

Avon. O woyveouods etvar Adbog. Elvon
fX)=fO) e +x+l=y"+y+lex* -1y +x—y=0
< x—y)(x+y)+x—y=0
< (x—y)x+y+1)=0

Av AouTtdv eTmAEEOVUE X, Y TETOLL WGTE X # Yy kow X +y = —1, 7wx. x = O kow y = —1,
ot f(—1) = (—1)2+ (=1) +1=1xrm f(0) =0*+0+1=1. O



Aoxknoelg otig Stalégeg 1,2,3 - 23 - Yappato 21.12.2024

Aoknon 22. Na egetacblel av n agwewovion f: A — B, ue A = [1,2] ku B =
[7,10] kot t07T0 f(X) = 2x + 5 €lvau e

Avan. O oyveleudg eivar AdBog. Etvow
XEA=1<x<2=2<2x<4=T7<2x+5<9=7< f(x) <9

Aga, av y € B, ue y > 9, 1é1e dev vardgyer x € A tétolo dote f(x) = y. O

Aoknon 23. Aivovtar ta guvoda A = {23,242, ...} kau B = {4°,48,4°, . }. Na
o0l uia aupluovocriuavtn aseikovion f : A — B.

Avaon. Aztewovitovue to Tuxalo atoyeio 2, n € N*, tov A 6to 4%, Snladn opigov-
ue f(2") = 47

Emedn 4% = (22) = 21 = (29 n f oplZetaw 1GoSUvaua agd Tov TUTOo
f(x) = x4

To tuyaio ctouelo y tov B eivon tng wopeng y = 42", To ctoielo avtd eivon
ewova tov x = 2" € A, dpa n f eivan extl. EmtimAéov, n f elvon ko €vo 1006 €val,
STl To x elvar To povadikd mEdTLTIO Yo To y. Ilpdyuatt, av vitdexel Kot AAAO
mpdétuTto X' = 2" ue f(x') =y, 1d1e

y=4"=f(X)=f2") =4"= 2 =2m=>n=m=x=x. O

Apa n f elvou kow €va TTEOG €val.
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Av f: A — B elvan wa amewovien kaw I' € A, A < B tdTte TO GUVOAQ
S \/

f(T)={yeB: vidpxer xeT ue y = f(x)} = {f(x) : xe T}
~— —) €1xeVad TV T\fww -ﬂ\sg > _

FUA) = {xeAs f(x) € A)
v \/ \/ ,
OVOLLOLEOVTOLL OLVTLGTOLXOL ewkova tov I' kou (IVTI',GTQO([)TL €IKOva Tov A.

> SO0S (R Sio Yo ln )

Vo 2N VERV T AN 2 AW/
Aoknon 24 (Ewkdveg cuvélwv). Eotw A = {1,2,3,4,5,6,7} = [7], B = {0,1,2, 3,4,
5,6,7,8,9,10,11,12} = {0} U [12] kat f : A — B ue
f(x) = (x=5)(x—4).

—— e ——————t

KOL

Na BpeBovv Tta guvola

i) f(A), £({3.4}). f(D). f({1.2.6}),
i) £71(B), f71({2h). {0}, £ ({0, 2}), fF({12}), £({9)). f({4.5.6}).

Avon. loyxver 6TL

i) f(A) = {f(l),f(2),f(3),f(4),f(52,f( ), f(T)} = %2,6,2,0,0,2,6} = {0,2,6,12}.
/
[ -‘—? ‘3/‘! 3—1 =

ol =LY 3, 4]
)10 0,465 | f(r)= 1) f2) )
=10,0 2 | *
:70,‘22 ‘ )<

74
<
W

/
o

/

>
/
—71

f@f
A\ 12,6, Z/OF§
11 n=13,8,9,\0§

({3,4}) = {£(3), F(4)} = 12,0} HINE

%’)‘i% f{f() <>f<2>}0 {12,6,2) fgb) ¢ ﬂ@’) S
2.6 6)} = {12,6,2}. _ -

i) f(B)=A O ’E&E :F ’

{2}) = {3,6}, 8o f(3) = f(6) = 2 kou f(x) # 2 yio kKGOe x € A ue x # 3, 6.
{0}) = {4,5}, &wow f(4) = f(5) = 0 ko f(x) # 0 yia kdBe x € A ue x # 4,5.
{0.2}) = F7({0}) v f71({2}) = {3.6} L {4,5} = {3,4,5.6}.

{12}) = {1} 8ot f(1) =12 ko f(x) # 12 yia kGBe x € A ue x # 1.

{9}) = &, &ow f(x) # 9 yo kGO x € A.

{4,5.6}) = f({ah) v (B v ({6 =TV T U {27} = {27} s

1

1

~ o~~~ —~

I~
I
I~
f 1
I
I~

1
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Aocknon 235 (Ewkdves cuvodwv). Ectw n agreikovion f : Employees — Departments
= ——me
JTOV AVTIGTOLYICEL EQYACOUEVOUS GTO TUNUATO OITOV egyofoku. Tia gapddelyua:

f(Alice) = HR, f(Bob) = Engineering, f(Carol) = HR.
‘_..——_/—————/_J )

— T

a) Iowa eivar n egunveia tov cuvodov f(Employees);

H eixéva f(Employees) eival T0 GUVOA0 TV TURUATOV JTOU EXOUV TOUVAAXL-
atov gvayv gpyagouevo. La sapdderyua:

f(Employees) = {HR, Engineering}.

TIa & ; iua d, A wwodo f1({d});
B) I'a éva cuykekpluévo Tunua oto givar to cvvoldo f~({d})

T éva cuykerpévo tunua d, n avtictpopn ewdéva f~1({d}) eivar To ciivodo

TV EQYALOUEVWY GE AUTO iua, I'a swapddeyua:

+ f7({HR}) = {Alice, Carol)

* f~({Engineering}) = {Bob}

Aocknon 26 (Ewkdves cuvolwv). Ectw h : N — N n ageikdvion grov opicetal
QITO TOV TUITO

h(x) = to véAowro tng Siaipeons Tov x Sia Tov 4

INa sapdéetyua, n eikéva tov A = {14,21, 35,41} eivar to guvodo h(A) =
{h(14), h(21),h(35),h(41)} = {2,1,3,1} = {1,2, 3}.
a) Na Bpebovv ot mibavés €€oSol Tng h.

O mibavés ésobot tng h givar To guivolo twv mifavadv vitodointwy {0,1,2, 3}
¢ Slalpeoncg evog @UGIkov x 6o Tov 4.

B) Tt cuustepaivete av yia kdirolo GUvolo puatkdv A oyvel 61t 0 ¢ h(A);

Av g éva ouvolo A vrrdgyovv roAlagtddaia Tov 4 1éte To h(A) TTEPLENEL TO
agtoiyeio 0 (n h aviyvevel autd ta JTOAAATTAAGLA), ETTOUEVOGS, GUUITTEQALVOVUE
01l T0 A Sev Trepi€yel kavéva TToAAaITTAdGLo Tov 4.

v) Na Bpebei n avtictpopn gixéva tov {2}.

h1(2) ={2,6,10,14,18,22,...} = {4k + 2 : k e N}
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Aocknon 27 (Ewkdves cuvolwv). ‘Ectw €vag firewall wov Siabéter uia cuvde-
tnon f : IP Addresses — {Allowed, Blocked} n ogroia asofnkever av yia uia
SievbBuvan IP Exel emmiTpadrel n Oyt n guvdeon ue KAITOL0 KOUPBo Tov SIKTUOU.

H eikova tng f eival To GUVoA0 Twv TTHAVOV AITOTEAEGUATWY TNG GUVAQTNGNG
{Allowed, Blocked}.

Tt gpunveia xer n avriotpopn gucéva f~({Blocked});

H avtiotpopn ewxdéva f~1({Blocked}) eivar to civodo twv Sievbiveewv IIT
JTOV EXOVV AITTOKAELGTEL.

Acknon 28 (Ewdveg guvélwv). Mia cuvdgtnon q : Queries — P(Documents)
avTIGTOLYiCEl KAOE €QOTNUA AVOLATNGNS GTO GUVOAO €YYRA@P®V JTOU JTEQLEXOVV
TIG AEEelg-KAELSIA TOV.

I'a éva cuykekpiuévo cuvolo eyypdpwv D, 11 gpunveia €xel n avticTpopn
ewcova g H(D);

H avtictgopn gikéva q '({D}) eivar 10 cvodo gpwTnudtwv srov oSnyovv
aTa £yypa@a auTd.




