Aminoctor AAyopiOuot
(CLR, kepdlaio 17)

2V evotnta avtn Qo peretnBovv ta e€ne O€pata

2xeotoouog olyopiBuwv ue Arinorovs AAyopiOuovg
2roiyelo arinotwy aiyopiBuwmv

To mpopinuo. exiLoyns EpyacLwV
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Aminotor AAyopiBpuot

[TpoPAuoata ot omoia {ntettonl o PEATIOTN AVon (optimization
problems) cvyva Avvovtal amd alydoplOpovg ot 0moiol akolovHovv o
cEPa Pnuatmv pe Eva cOVOLO EMAOYDV 6€ KA Briuo.

Kvpuo 10€a: o€ kdbe Prypa eméheCe tnv emAoyn Tov Qaivetot
KOAVTEPT Yo TN 0goouévn otyun (the locally optimal choice).

ITo1o lvan TO0 KATAAANAO KPLTNPLO Yio T ANy UG TOTIKA PEATIOTNG
EMAOYNG;

Epotmua: avt n akoAovdio tomikd PEATIGTOV EMAOYDV O1VEL TN
BéATioTN Abom Tov TpoPAnuaToc;
— g&aptatot amd 10 TPOPAN U

— Y10 opIopEVa TpoPAnuata gyyveiton povo ‘kovtvn (approximate) Avon
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Aminotor AAyopiBpuot

[Hopadetypata dninctov alyoplOuwmy:
1. ot aiyopiBuot evpeong eldyioTov 0Evipov okeletov Tov Kruskal kot tov
Prim
2. 0 alyopiBuoc vworoyiouov Tov Kodikov Huffman

3. o alyopiBuog emelepyaciog epyaciav (job scheduling)

[Topadetypoato TtpofAnUdT®Y 6T OToi0 OEV TPOTPETETAL 1) ¥PNIOM
dnAnctov aAyoplOuov
1. mpoPfAnuata ota omoio To vVTompoPAUaTa deV Elvan aveEaptTnTo LETAED
TOVG,.
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Emioyn Epyoaciov cbupova pe tpodecuiec

To npoBinua

‘Exovue éva chvoro epyactov S={1,2,...n} kdbe pio and TIC OMOlES
ypeldeTan pio povaoda xpovov yio vo. ohokAnpmBel. Kabe epyacia £yet
Kémowa tpoleopia d. kot EKTELEGN TG TPV A0 TNV TAPOO TNG
POoOEGUING TNG LG ETPEPEL KEPOOG L.

[ ™ cvuUTANP®ON TOV EPYACLOV EYOVUE 6T 01beom nog Eva
eneepyonotn (ava mdoa oTiyur o0 EneCepyaoctnc eivan
YPNOLLOTOIGILOC OO TO TOAD UL EPYOGIN).

‘Eva cuvolo gpyact®v ovoudletot ooufoato av Vdpyel GEPA
EKTEAECTG TOV EPYAGLAOV TOV T OTO10, IKOVOTOLEL TIG TPOBEGUIEC TNG
KdOe epyociog.

2T0Y0S: M EVPECT] TOV GLVOAOL GLUPATOV EPYOUGIDOV TOV ENXPEPEL TO
LEYLOTO OLVATO KEPOOC.
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[Tapdoeryua

Epyaciec:

g | 50 | 10 | 15 | 30

>uvoia Xoupataov Epyoaciov

Xuvoho Epyaciov 1 2 3 4 [ 1,312,123 |41 |43

Képodog 50 | 10 | 15 | 30 | 65 | 60 | 25 | 80 | 45

[T umopovue vo O10AEEOVLE TNV TPOTN EPYAGIA Y10l ONUIOVPYIN TOV
cvuPatod GLVOLOL LE TO UEYIOTO KOGTOC;

1. avt pe v mo Kovtvy) tpobecpuia;

2. oVTN UE TO UEYOAVTEPO KEPOOC;
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O ALyopOuoc

*  YmnoBétovue 0t1 01 gpyaciec eivaun taivounuéveg oe pOBivovcsa oePd MC TPOG
TO KEPOOC OV EMPEPOVY. AV OyL TIS Tatvouovue o€ ypodvo O(n log n).

* Apykd eMAEYOLUE TNV EPYOGIO LE TO O HEYAAO KEPOOG,.

e XT1 GLVEYELD ETAEYOVE TNV EMOUEVT] O KEPOOPOPQ EpYacio 1 omoia ivor
coufatn He To GOVOLO OV £YOVUE EMAEEEL UEYPL GTLYUNG.

greedy {
A={1};
for (1=2; i<=n; |I++){
i f | egal (AO{i})
A=A };
}

return A

}

* H dwdwaocia legal(B) anmopacilel av To chvoro B gival souPato.
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H owowkacia legal

o Xg kaBe emavainymn Tov Ppoyov emALYETOL 1 EPYACIO LE TO O UEYAAO
KEPOOG M omola €ival GuUPaTr) LE TNV VTAPYOVGA ETIAOYT).

e Tlog propode vo amopacicove KATO TOGO £V GOVOAO EPYOCIOV £Vl
ocvuparo;

ANppo 1: Eotw odvolo epyooiav ue k epyooiec {1,2, ...k} opiOunuéves étor worte
o1 mpobeouieg tovg va fpiokovior ae avéovoa oeipa, ont. d; <d, <... <d,.

Av o1 k epyaoies eivar ooufatés 10te Kota TNV ekTéAEon ToVG o€ oeipd (1,2,...,k)
(onAaon oroléyovias kobs popao. ekeivy we v mo koviivy rpobeouio) Kouid,
gpyooio oev Yavel tny rpobeouio t)g.

ATOOSIEN NE OVTIQUON:

* 'Eotom 611 m 10 60voLo TV gpyact®Vv ival GuUPaTd aAAA KATA TNV EKTEAECT
tovG o€ oepd (1,2,....k) kdmowa epyacia yavel tnv mpobeouio ng.

* 'Eotw 611 n gpyacia r elvon n mpmtn t€T0100 Epyacio. Tote d, <r-1.
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H owowkacia legal

AoV ot epyacieg Bpiokovtal 6e avEovca oepd Tpobespiog TOTE O1
epyoociec 1,...,r-1 &govv eniong mpobeouiec <r-1.

Emopuévme vdpyovv TouAQy16ToV I epyacie pe mpobeopuieg < r-1.

Onm¢ Kol av EKTEAEGOVUE OVTEC TIC T EpYOCiec KAmola amd avTég Oal
yaoel v mpobecsuio !

Emopévme to 6Ovolo tmv epyactdv ogv ival copPoto. Avtipaon!
[]

['o va edéyyoopue ™ cvuPatdtnTo GLVOLOV EPYAGLOV TPETEL
1. va kpatovue TNV Ava TAGH CTIYUY ETAOYT Lo TASIVOUNUEVT 6€ avEovaa,
GEPA O TPOC TO YPOVO TPOOEGUINC TOV EPYACLOV KO
2. K&Be popd mwov BewpovE Lo Katvovplo EPYAGIa VoL EAEYYOVUE oV UTOPEL

VO, EKTEAEGTEL 1) EpYAGIa Y®PIC VO OVAYKAGEL KATO10, OO TIC VITAPYOVOEC
va, yacel TV Tpobeouio g.
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O ALyopOuoc

greedy2(int d[n]){

int j[n]; {0 mivakag¢ oémou @puA&youue 1NV
EIILAOYL €PYyAOT LDV}

I nt K; {ustpntic twv emiAeyuévov goyaoLiv}

j[o] = 0;

j[1] = 1; {di1aAeée tnv mpdtn epyaocial

k = 1;

for (i=2; i<=n; i++){
r = k;

while (dj;;; > max(dj,r)) r—;
if (die > 1) -

for (mek; ner+l; m-)

{ Boe¢ 10 onueio émou
urmopel va giLoaxbeil n
gpyaocia i}

av n | upmnopeil vo
glLoaxBel otn Hfon r+1}

j[me] o= j[ni; —
Jr+1] =1;
k=k+1;

return j;

}

{ustaxivnoe ti1¢ eoyaociecg
arnd tn 6fon r+l kot uetd
uiLa 6éon mpog Tt O0céld
Kol elonyaye tnv i}
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O ALyopiBuoc

« Xpovog Extéleonc:
211 ¥ElpLoTN TEPIMTOON KATA TNV 1-06TN EKTEAEGT TOL POy OV
yperalovtal O(1) Puarta oto ecmteptkd while-loop ko O(1) Prinata

o710 £60TEPIKO for-loop). Emouévmg o ypovog ektédeong yepiotng
nepintmong eival O(n?).

o Tlopaderyuo ektéleong

1 d; g;

1 4 70 qy

2 2 60 2, 1)

3 4 50 2, 1, 3)

4 3 40 2,4,1,3)
5 1 30 2,4, 1,3)
6 4 20 2,4, 1,3)
7 6 10 2,4,1,3,7)
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ATO0EIEN TNC 0pOOTNTUC TOV AAYOP1OLLOV

Ocopnua 2: 'Ecto A n akoAovdio epyacidv mov TopdyeTol ®¢ 0£00UEVO
e€000V antd Tov aAyopuo. Tote,
1. H A nepiéyel ovouPatég epyaciec, Kot

2. H A éyetr 10 u€ytoto duvato k€pOOS GLVOALOL TTOV TKOVOTTOLEL TIG
TPOJLAYPOPESC TOV TPOPANUATOC,

 To npwrto uépog umopet va amoderyBet evkoAa pe ™ uEBodo ¢
ETAYWYNC.

 Amd0dgiln Tov 2:
Oa oeiovue OTL VAPYEL BEATIOTN AVGT GTO TPOPANUA TOV TEPLEYEL
v gpyacia 1, OnAadn v epyacio pe o LeyaldTEPO KEPOOC.

‘Ecto cbvoro B LI S o féATioTn Abon 6to TpoPAnUa.
Av 1B tote 11 Aoon mepiéyel TNV ATANGT ETIAOYN.
Alapopetikd, apov 10 cLVOLO epyaciwv B glval cuuPatd, coupmva pe

10 Afupa 1, ol epyaciec g B umopovv va ektelectodv 6e avdEovoa
oepd mpobecuiog, yopic Kapd va ydcel TV mpobecsuio tne.
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ATO0EIEN TNC 0pOOTNTUC TOV AAYOP1OLLOV

‘Eoto n ogpd avt eivou np (k)B”, onAaon n epyacia k eivor n epyacio
o10 B pe v koviivotepn mpobeoyia.

Ocwpeiote v akorovBia A = (1)B’. IIpopavag 1 axkorovBio avt
aVTIGTOLYEL G€ £va, GLUPATO GUVOAD EpYUCI®OV (KOULA atd TIS EPYOACIES GTO
B’ dev mpoxertal va ydcel Tnv mpobespia tne).

EmumAéov, apol

g S8
101€
10 A givon emiong PErTIoT AOon Tov TpoPAnuaToC.

Emopévmc vapyel BELTIOTN AVoN 1 0toia TEPIEYEL TNV ATANGTN EMIAOYT).

MmopolE vo YpNCILOTO|GOVLLE TO 1010 EXLYEPTUOTO KOL YI0L TNV EPYOCIO
LLE TO OEVTEPO KOVTIVOTEPT] TPoBesia Kot 00T® KaOEENS. (LaONUOTIKN

EMOYYT).)
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2TOLYELO ATANOTOV aAyopiOumV

‘Evac dninotoc alyopiBuog mpoocmabei va Bpel tn PEATIOTN AVOT GE
eva TpoPANUa epapuolovtag wo aokoAovdbio emthoymv. Kdbe pa amod
TIC EMAOYEC EMAEYEL TNV KOADTEPT] AVGT GTT OEOOUEVT] GTLYUN
GOUPOVO LLE KATO10 KPLTNP1O0.

Avt 1 nEBodog oev PBpioketl movta t PEATIGTN ADGT).

[T umopovpe va armo@acicovpe Kéto TOGo £va TpoOPANU Uropel va
A0et and Eva anmAnoto alyoplOuo;

['evikd Ogv vITApPYEL YOPAKTNPIGUOC  ATANCTOV TPOPANUATOV.

Evtoitoig, o1 000 7o KATM 1010TNTEC TPOPANUAT®Y GLYVA £16TYOVVTUL
TNV KATOAANAOTNTO TNG YPNIONS ATANGTOL OAYOPLOLOv.

1. Iowvtnta TG ATANGTNG EMAOYTC.

2. Iowotnta ¢ PEATIGTNG VITOOOUNC.
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2TOLYELO ATANOTOV aAyopiOumV

H Iowtnto ™ aninetne smAoyne

* Mo oAikd BEATIOTN AVon umopet va Bpebel pe T Ayn wac tomikd PEATIOTNG
ATOPOGCTC.

*  Hyn wog andeaong doev eEaptdtol omd LEAAOVTIKES ATOPAGELS.

*  Amddeiln kavomoinong e 010Nt od KAmo1o TpoPANUa ¥peldleTal Kot
EMLYEPNULATOAOYIO TNC LOPPNG:

av A givon po BEATIoTN AOOoN TOL TPOPANUATOC, TOTE UTOPOVLE VOl
ONUIOVPYNGOLUE TTapailayn TNS A, A’, 6OV 1| TPMOTN ATOPAGT Elvol ATANCTN
Ko A" e€axolovdel va eivar BéATIoT. Me T néBodo g emarymyng
LUTOPOVLE VO OEIEOVUE OTL ATANGTN EMAOYY] UTOPEL VO EQUPLOCTEL GE KADE
Briua Tov adlyopiBpuov.

H wowtnto e BEATioTne vmooounc

*  Mia BéATioTn AVon tov TpoPAnuatoc mepiEyel BEATIOTEG AVGELG
VTOTTPOPANUATOV.

* (Xvykpivere pe ™ nEB0OO TOL OLVOLUKOD TPOYPOLUUATIGLOV.)
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AmANncTtoc aAyoplOuoc 1 duVa KOS TPOYPOULUOTICUOGC;

Atvovtoc péota (1)

 To AvotploxKd VOUIGUOTIKO GUGTNUO TEPLEXEL vouiouata Tov 1, 5, 10,
25 ko 100 ceAtviov. Na oyedlacel AnAncetog adyoplBuog o omoiog,
Oewpovtog TNV dTapsén ameEPLOPIOTNE TOCOTNTAC OADV TOV
VOULGUAT®V, Y10, OTOLOONTOTE OKEPULO X EMIGTPEPEL TOV EAAYLOTO
aplOuod vopispdtov pe cuvorlkn aéio X. I'a moapaderyua, yio X=46, o
aAyop1Ouoc cog Oa mpémel va, emoTpEYeL TNV TIUN 4 apov 1 EAAYIGTN
cLALOYT vopoudtov aciac 46 sivonn (25, 10, 10,1).

Atvovtac péota (2)

* Na eionynBeite alyopiBuo o onoiog va Avvel o TpOPAN LA dEO0UEVOL
0Tt Ta vouiopata aétag 5 ceMvidmv €yovv eEavtAnbet.
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Atvovtog Peota

Kot ta 000 mpofAniata tkavomolovy TV 1010tnto PEATIGTNG
VTTOOOUNG:

1. T to mpdTo TPOPANUa, av yio kKdmown PEATIOTN Moy kepudtov E
aélag X agaipécovpe kamowo képua a a&iac x, x[1{1,5,10,25,100}, n
emhoyn E-a eivon n fEATIOT emAoyn kepudtov adiog X-X.

2. X710 0e0tepPO TPOPANLO, av Yiow kAol PEATIOTN emloyn) kKepudtowv E
aélog X apatpécovpe kamowo kEpua a a&iac x, x[1{1,10,25,100}, n
emioyn E-a eivon n fEATIOT emAoyn kepudtov aciog X-X.

Mmnopovv ta TpofAnpata vo AvBovv pe ArAncto alyoplopo;

Kpumpio enthoync:
OLOAECE TO TLO UEYGAO VOULOUO TTOD YWPEL TNV QCLO TOD

Ocleic vo. emotpeyelg.
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Atvovtog Peota

Aivovtog péoto, (1) change (int x)

A = [0,

whi | e( x>0) {
| f x>=100 A=A0O{100}; x=x-100;
| f x>=25 A=A0{25}; x=x-25;
| f x>=10 A=A0{10}; x=x-10;
i f x>=5 A=AL{ 5} ; X=X-5;
I f x>=1 A=AL{ 1}; X=x-1;

return A;

Adivovrog péota (2)  change (int x)

A = [,

whi | e( x>0)
| f x>=100 A=A{100}; x=x-100;
| f x>=25 A=A0{25}; x=x-25;
| f x>=10 A=AO{10}; x=x-10;
I f x>=1 A=AL{ 1}; X=X-1;

return A
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Atvovtoc Péota

Emttuyydvovv 1o 61010 ToUg 01 000 adydp1Ouot; oni. ELAY1GTOTOL0VV
TOV 0PlOUO VOULGUATMV TNG ETAOYNG TTOV EXIGTPEPETOL;

[ to Tp®@TO TPOPAN UG VAL, UTOPOVLE VO, TO amodeiovue U
TOPOLOL0 TPOTO OTTMC Kol TO TPOPAN U EMTAOYNC EPYAGLOV.

AvTImopAoELy oL Y10, TO OEVTEPO aAYOP1OLO:

‘Eoto 60t n a&la mov BEhovue va emotpéyovue eivor 30: Mg tov
dmAncto aAyoplOuo emAEyovTol vouicuoto

(25,1,1,1,1, 1)
evm PEATIOTN AOom givol | emAoyn:

(10, 10, 10)

[M"oti 0ovAevel 0 adyOp1OUOC YL TO TPMTO Kol OYL Yol TO OEVTEPO
TPOPAN L

ITwg pmopet va Avbet 1o 0evTeEpO TPOPAN QL
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