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Fevikég Odnyieg

o) Empéneton n avalntnon oto Internet kot oty BipAiodnkn oArd av
YPNOUOTOMGETE KATL B TPEMEL VO, TO AvaPEPETE GTNV AVGT TOV AVTIGTOLYOV
TPOPANUATOG.

B) Ilpoomabnote va Acete GGov 10 duvaTdv TEPIGGOTEPA A T TPOPANLLATO.

v) BaBpolroysiton yia op@otnra! H mpoondbeia fobporoyeitan (Lepkdqg) pe tnv
wpovimdOeon 0t Ba paiveran kabapd oo eivor 1 GTPATNYIKN TOL OKOAOVONGATE Yol
v AOom €vog TpoPAnpatog.

MpéBAnua 1

Atvovtan tpia dtavocpato A, B kot C didotaong N e otoryeio Tporylortikong
apOpovs. I'pdyte Evav adyopBuo o omoiog Ppicketl av vdpyovv Tpelg aplBpoi, Evag
and kabe Evav and toug mivakeg (davdopata) A, B kot C, ot omoiot £xovv
éOpocpa 0.

Mropsite vo Bpeite évav O(n*) olyopidpuo;

Mmnopeite vo. Bpeite évav O(n” logn) odyépipo;

Mropsite vo Bpeite évav O(n?) aiyopidpo;

Mropsite vo Bpeite évav alyopidpo taydtepo amd O(n%);

Mpo6BAnpa 2

‘Eoto G = (V,E) évag un katevbouvopevog ypaeog pe N képpovs. ‘Eva vtosuvoro
TV KOpPov ovopdletol aveEdptnto ovvoro (independent set) av dev vapyovv dVo
KOOl TOV LTOGLVOLOL TOL Vo GuvdEovTan pe akur. H gdpeon evdg avedptntov
OLVOLOVL e PéYIoTO aplBpd KOUPwV etvat SVoKOAO TPOPANLLO GTNV YEVIKT TOV
nepimTon. Xto mpoPANuUa avtd Bao dovpe 0tL | Abon pmopet vo Bpebet e amodotikd
aAy6p1Opo av o ypaeog eivar apketd amhoc. ‘Evog ypapog G = (V, E) ovopdaleton
povomdtt v ot KOUPOL Tov UToPoHV va YPaeovV ®G V,,V,,...,V, , LLE L0l KUY



netagd tov KOUPoV V; Kot V; ghv kot povo edv ot apdpol i kot j dtapépovy Katd
éva. Ze kdOe kopPo Vv, avrictoryilovpe éva Bapoc mov givar Evag Beticdg aképatog.

.. Ocmpnote TO PoVOTATL TOV EMOUEVOL Gynuatos. Ta Bdpn eivor ot apBpol péca
og ka0e koOpPo.

O—E0O—0E©—0C—0©O

O ot6y0¢ elvar va Avbel To endpevo akyoptOuikd TpofAnua:
Noa Bpebel éva aveEdptnto cvvoro péyiotov Bapovg o Eva povordrtt G .
o) AeiEte pe éva mapaderypa 0Tt 0 emdpevog alyoppog dev Ppioketl mévta Eva
ave&aptnTo chHvoro HéEYIeToL PApoug.
The “heaviest-first” greedy algorithm:
1. Start with S equal to empty set

. while some node remains in G

Pick a node v; of maximum weight

2

3

4. Add v, to S
5 Delete v, and its neighbors from G
6

7

end while
return S

B) Agi&te pe éva mapdostypa 0Tt Kot 0 ndpevog adydpiBog dev Ppiokel mavia Eva
aveEdptnTo cLVOAOD HEYLGTOL PBépoug.
1. Let S, bethe set of all v; where i is an odd number.

2. Let S, be the set of all v; where i is an even number.
/* Note that S; and S, are both independent sets. */
3. Determine which of S, or S, has greater total weight, and return this one.

v) Adote évav alyopBpo o omoiog déyxeton wg £i60d0 €va povordtt G pe nkopuPovg
pe Bapm ko emotpéPel g ££000 Eva aveEaptnto chVoro pEyioTov Bapovc. O ypdvog
mov amotel 0 alyoplBpoc Bo mpémet va givat £va TOAVMOVLIO ®G TPOG TO N KO VAL PNV
e€aptator omd Ta Pépn.

0) Iepryphyte dAlec onpavTikég Kot yopies Ypdopwv mov pumopel va Avbel to
TPOPANUO HE amodoTIKOVS aAyopifpovg.

MpéBAnua 3

Oewpovpe Evav pokpy vhLYpapo dpOo, KATA UKOG TOL 0TOI0V LITAPYOLY KATOLN
onitia. Mo etonpeio kivntig tmAepomviag BEAeL va TomoBeoel kKepaieg KaTd UNKog
TOV OPOLOV Yo TNV EELANPETNON TOV KATOIK®V TV omitidv. H epféreia kdbe
kepatog etvar téocepa yrmopeTpa. Awote Evav adyodpBpo o omoiog va torobetel Tov
HKpOTEPO OPLOUO KEPAULDV.



Mpo6BANnpa 4

‘Eva nxn mAéypa givon évag ypdpog G tov omoiov ot kouPor ivar dratetarypéva
Lebyn pvowav opBudv (i, J) pe 1<i<n ko 1< j <n; Avo képPor (iy,i,) ko
(j1,J2) etvar yettoveg edv kon pévo eav i, —i,|+|j, — j,| =1.

YmoBétovpe 011 og kb KOUPO €yl aviioTorynel Evag povadikdg puotkdg apliuog
X, . Evag xéppoc v elvon tomikd eAdyioto edv X, < X, Yo OAOVG TOVG Yeitoveg U TOL

V. T mopdderypo otov ypago Tov EMOUEVOL GYNILATOG VITAPYOLV TEGGEPQ TOTLK(L
erdota. Ot kopupor (L,2), (1,6), (5,3), (6,5) pe etikéteg Tovg PLGIKOVG APLOUOVG
29, 10, 25, 15 avtioctouyo.

1 2 3 4 5 6
1 (30 —(29—(a1)—(53)—(80)—(10
2 3lllll 70
3 3zllll47
4332£ll45
POSOGE!

AoBévtog evac tétotov ypdoov G Kot piag avTioTolylong GUOIK®OV aplpumv
(eTiKeETMOV) 6TOVG KOUPOVG TOV, TO TPOPANUA elvar vo Bpolpe £va TOTKO EAAYIGTO TOL
G.
a) Ocwpeiote Tov EmMOUEVO 0lyOp1Bu0 0 omoiog apyilet amd tov koppo (1,1) kot
YA veL Yo Tov pukpdtepo yeitova péxpt vo. Bpebet éva tomkd erdyioto tov G .
v« (L1
. while there is a neighbor u of v such that x, < X,
Let u be the neighbor of v with smallest x,

2
3
4, V<«u
5
6

=

end while
return v



Noa ogi&ete 0Tt 0 TapOTdv® OAYOPIOLOC TAVTA EMGTPEPEL £VOL TOTIKO EAAYIGTO TOV
G . 1660 ypovo ypetaletar o adydpOpog ot yeiptotn nepintwon. Na ddoete v
amAvVINoN o0G Ue TOV GVUPOAMGHO O .

B) Na dmwoete évav alydpiBpo o omoiog Avet to Tpofinua o€ xpoévo O(n). Na
dei&ete OTL 0 aAYOPIOUO GOG TAVTO EMGTPEPEL EVAL TOTIKO EAAYLOTO. YTOOEGTE OTL TO
n eivon Sdvapun tov 2 (n = 2%)

MNpo6BAnpa 5

I'payte o €ékdoon tov Fast Fourier Transform (fft) yio v nepintmon mov o n
etvar dvvapn tov 3, yopilovtag 10 dtdvucpa 16050V G€ Tpia VTTOJSVOGLATA.,
AOVovVToG TO TPOPANLO OVASPOUIKA GE OVTA Kot GuVOLALOVTAG TIG ADGELS TOV
vronpoPAnudtwv. I'pbyte TV avadpopkn 6YECT Yo TOV ¥pOVO EKTEALECTG TOV
TPOYPALUOTOS KO AVGTE TNV OVOOPOUIKT] GXECT LLE TO KEVIPIKO Bemdpnua.

Mpo6BAnua 6

Atvetar un katevBuvouevog ypagog G = (V, E), kot dvo koppot v kot U tov G .

Awote évav akydpiBpo o omoiog vo vroAoyilel Tov aplBpd Tov cuviopdTEp®V V-U
povoratidv otov G . (O akydppog dev ypetdletal va TuT®VEL OO TO, LOVOTTATLA,
aAAG povo to oo viapyovv). O akyopiBuog o mpémet va tpéyetl o€ xpovo O(n+m)
v Evay YpAgo He NKOPLEEG Kot M aKUES.

MpéBAnua 7

Yg Kamoteg epapoyEs BEhovpe vo Bpolpe EAAPPLL GLVIETIKA OEVOPQL LE
OLYKEKPIUEVEG 1010TNTES. TO emduevo TpOPANLa eivon Evo TopAdELyLLaL.

Eicodog: Mn katgvbuvopevog ypdoog G = (V, E), Bapn axpodv W, , Kot éva
vrocvuvoro U tov koppov (U V).

"E€0d0¢: To ehappOtepo cuVIETIKO dEVOPO 61O 0moio ot kopPot tov cuvorov U eivar
@VALo. (To dévdpo pmopei va €xel pOAAA Kat 0td TovG KOpBovg tov cuvorov V —U )

Noa ypbyete Evav adyopBuo yio to mapamdve TpoRAnua o oroiog va Tpéxel oe Ypovo
O(|E| Iog[\/|) . Hog propodpe va Bpodpe Bapbtepo cuvoeTIKO dEVOPO ovTi Yio
erappOTEPO?

Mpo6BAnpa 8

H A\ikn 0éAet va kavel éva TapTt Kot Tpoomadel vo amopacicel Toloug 8o KaAEsEL.
‘Exet va d1oAééel avapeoa oe N avBpdmovg, kot £xet kdvel pua Alota pe {evydpio
aTop®V oL Yvopilovtor petald toue. ®éhet va KaAéoel 66OV TO duvaTdv



TEPLGGOTEPOVS, OALG LLE KATOL0VE TEPLOPICUOVS. £TO TAPTL KAOE KOAEGUEVOC Oa
TPENEL VO, YVOPILETOL PLE TOVANYIGTOV TEVTE AALOVG KOAESUEVOUG, Kot Ba Tpémet va
unv yvopilet TovAdylotov Tévte AALOVG KAAEGUEVOUC.

Ipayte évav amotedespotikd alyopiduo o onoiog Taipvel cav €i60d0 v AMota TV
N otépmv Kot 1 Alota tov (gvuyapltdv mov yvopilovion Hetalh Toug Kol EMGTPEPEL
pa BEATIot emhoyn kaieouévav. ITotog eivat o ypdvog mov ypetdleton o alyopiOpog
ooV Guvdptnomn Tov N;

MNpo6BAnpa 9

‘Ecto G = (V,E) évag katevbouvopevog ypaeog pe N kopPous Kot m akpés. Avo
KOupot U, V Aéyovtan un ooykpioyor €0v eV vtdpyovv povordtia ond Tov U 6Tov V
Kol oo Tov V otov U.  A®ote AMIGEIS 6T TOPAKAT® EPWTILATOL:

(0) Coypaopiote €va katevBuvopevo akvkAo ypaeo e 8 KOpPovg mov dev £xel Kaveva
un ovyrpioyo Cevyapt koppav. Emiong Loypapiote Eva katevbuvopuevo dkxvukio
yphopo pe 8 KOUPovg mov va £xel TOLALIGTOV £va un avykpioio Cevydapt KOUPmV.

(B) meprypdyte évav ypoappkd alyoptBpo mov va aroeacilel av évag katevfuvopevog
dcuKAOG YPAPOG TTEPLEYEL TOVAAYLIGTOV Eval un ovyrpioyio Cevyapt KOUP®V.

(v) meprypayte Evav Ypoppiko alyopifpo mov va amo@acilel av Evog katevfuvouevog
Yp&pog (1e KOKAOVG) Tepléyel TOVAGYLGTOV Eva un cvykpioyio Cevyapt KOUP®V.

Mpo6BAnua 10 (bonus!)

‘Ecto G = (V,E) évag katgvbouvopevog ypaeog pe N kopPouvs Kot m axpés. Avo
KOUPot U, V Aéyovton un ovykpioiuor Qv O£V VILEPYOLY LOVOTATIO OO TOV U GTOV V
Kot omd Tov V 6tov U. AdoTte AMIGELG OTAU TOPAKATO EPWTILOTOL:

(o) meprypbyte Evav alyopiBpo mov va KoTackeLd el o o 1 omoio uwopei vo
anavtdel o 6Tafepd YpOVO av VILAPYEL LOVOTATL LETOED dVO KOUP®V U KO V.

(B) meprypbryte Evay Ypappitko ahyoprtOpo mov vo Kotacokevdlet po doun 1 omoia
umopet va amavtdel oe otabepd xpovo yo apketd Cevydpla kOUPwv U kot V (o
010MTa?) evod Yoo AL xpeBLETAl YPOUUKO XPOVO Y10 VO OMGCEL TNV OTAVINGT.

(v) meprypayte TOLAGYIGTOV OVO ahyopiBOVS TOV Va £x0VV EVOLAUEST) OO0, Eite
oTNV KATOoKELN £ite otnVv amavtnon (tradeoff).



