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Greedy

Ou enthboouvue pe drinoto alydpefuo tov axdlovbo reproploud tou Dis-
crete Knapsack (npéBhinua ocaxwdiov axepaiwy tudv).

Alvovtal: 7 yoentxdétnta W tou caxidiou xal n aviixelyeva o1, T2, ..., Ty
ue avtiotouyeg alleg pr,...,pn %ol avilotowya Bden wi, ..., w, TET0lA GOTE
1 6eLpd TV avIixelWévey Taivounuéva xatd allov Bdpoc va elval Bl ue
0eLpd TV aVTLXEWWEVRDY Tadvounuéva xatd ghivouca alia.

Znreitat €va UTOGUVORO TWY AVTIXEWUEVDY TTOU TO GUVOAXS Toug Bdpog va
unv urnepPBatvel v TR W oxaw n ouvolixy| toug alla va elval 660 to Suvatoy
UEYQAUTERT,.

Xople BAIBN Tne yevixdtntag, €otw 6TL 10 TEAOTO avitxeluevo €yel
ueyahitepn olla, To deltepo TNy auéows enduevr, xox. loylel Snhad¥:

pL>p2> ... > py (1)

Enewdn n oelpd twv avixelwévoy av to taiivourcovue xatd allov Bdpog elvar
{BLa, Loy el emmhéoy:
wy < wy < ... < wy, (2)
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Katd ouvenewr o hoyog o uewdvetal xafds mpoywpolue and 1o nphto

AVTLXEIUEVO OTU ETOUEVAL
P1 P2 Pn
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w1 w2 Wn,

To dninoto xpithglo vy v elpeon Along o6To mEéPBAnua unodelxviet
6t mpénel xdbe @opd va nalpvouue to aviixeluevo mou €yel To Uéyloto AGYO
aglac mpog Bdpog xat Tautdypova ywedel 6to caxidio. Apa évag dninotog
ahybpLiuoc o oapdvel Ta aviixelueva Zextvdvtog and to aviixelpevo 1 (agol
auté éyel to yeyahUtepo Adyo allog npog Bdpog) xal Bu nalpvel boa avtixeiueva
unopel uéypl vor unv ywedve dika oto caxidio. Mg cuvavtfcel To Tp®TO
avixeluevo mov dev ywedel oto caxidio unopel va oTauaToEL, agol dha Ta
enbueva avtixelpeva Ba éyouy peyalitepo Bdpoc (Moyw g e€. 2).



O alybplBuoc elval 0 e€fc: (emtotpégel T cuvolxt| ol Twv avixeluevwy
70U eTéAele)

11

capacity «— W

p<—0

while capacity > w; and ¢ < n do
Tdpe To avTixeluevo x; otn Ao
capacity « capacity — w;
P ptpi
1—1+1

end while

return p

H nolumhoxdtnta ypbévou tou napandve alyoplfuou etvar O (n), agol oty
yelpbdtepn nepintwon datpéyel wlo popd dha tor aviixelueva.

Ou anodellovue 61t 1 hdon mou emoTEéeL o ahydpLiuog elval BéltioT.
Kat’apytyv, napatnpolue 61t 0 akydplbuog Zextvdel and 10 npdTo avTixXeluevo
xaL emAéyel aviuxelyeva uéypl va unv yoedve diha, deo 10 6UVOAO TOV
avTxXelUévmy Tou emAéyel elvat éva olvoro tng Uopyrc:

G={z1,22,...,2,} (4)

‘Eoto tdpa ula Bértioy Mon X, xau ac unobécovue 6t tor avtixeiyeva
tou X tadivounuéva xatd avov index elval Ta:

X:{malamagr":mak} (5)

"Eotw 6t ta aviixelueva mov avixouv otn BEATiotn Mo elval Stagopetind
and to aviixelueva mou enthéyel o greedy alydplbuog, xoau ac unoBécouvue
ot o avTxeluevo ue delxty j elvol to mp®To Tou avixel ot Aon G aArd
dev avixel oty Béhtiotn Aion X. Auté onualvel 6tL o = 1, 09 = 2, ..,
oj—1=J—1xao;>j.

Erewdr o > j, and tig oyéoeic 1 xaw 2 €neTaL 6TL T0 Ty, EYEL UIXPOTEEN
alla xat yeyardtepo Bdpog and to x;. ‘Apa av and tn Béitiotn Alon X
AQALPEGOVUE T0 T4, %o TpooBEcouye To x5 talpvoupe uia Aor nou eZaxohoubiel
va elva epuety (agpol to aviixelyevo tou npoobécaue €xel utxpdtepo Bdpoc
and autd ToU AQAULEECAUE), EVE TAVTOYPOVA EYEL XAl UEYAAVTERY GUVORLXT
alla (apol to avuxeluevo tou npocbéooue éyel peyahlteprn alla and autd
mov agatpéoaue). Katalfyouue oe dtono, agol elyaue vnobéoer 6tu v hon
X elvou Bértion,.

! Av Bewprioouye 6T o aviixelueva dev elval apyixd tafvounuéva xatd gbivovio Aéyo
a&lac npog Bdpog, t61e mpénel TpLy exteréoouue Tov Tapandve alybpliuo va danavicouue
xe6vo O (nlogn) yu va ta talivouroouvue. Apa 1 cuvolux ypovixh tohunhoxdtnta Ha
elvar O (nlogn) + O (n) = O (nlogn).



Katd ouvénewa ta avtixeiyeva mou avixouv oty Bértiotn Adon elval ta
Bl e autd mou avixouy ot hdon Tou greedy ahydplbuov. ‘Apo o greedy
ahyobpLbuog dtvel Béhtiotn Ao,

Dynamic programming

IIp6BAnua extiTwoONg

Ou Bewproovue To TEOPANU g “cwoTh” extinworne ulag Tapaypdpou
otov extunwt). To xelyevo elvar ula axohrovbia n Alewv wy,...,w, UE
avtiotouyo uixn Iy, la, . . ., I xou BEhouUE VoL TNV EXTUTOGOLUE GTOV EXTUTWTY.
Kdébe ypauur ywedel to tohd W yopaxtrpec.

Av ula ypauut nepiéyel tig AMéelg wi, . .., w;, To TAHfog TV xeviy Tou Ha
Tapaueivouy oto téhog TN Yeauunc elval:

J

W—(G—i)=Y k

k=1

Oéhouue N extinwon va ehaytotonotel To dfpoloua Twv xUPwV TOVY TopATdVEL
TOGOTATWY YLo OAES TLC YRAUUES, EXTOS amd TNV TeAeuTtala.

Abor pe duvauxd TEOYPAUUATLOWUS

Ou Oewprioovue ota endueva 6TL dev undpyel AéEn oty elcodo Tou vo unv
ywedel oe ula yoouur. Anhadh yia xdbe i1 <i < noydell; <W.

Ac¢ dodue apywd vt o dninotog ahydpluoc arnotuyydvel vo dhoel T
Bértiotn Mo oto neéBinua e extinwong. To dninoto xpLtfplo yio autd 1o
TpoBAnua unodelxviel ula Ao otny onola yeullovue xdfe gopd ula ypauun
uéyplc 6tou va uny ywedel v enduevn hé&r. Téte ahhdlovue ypouur xou
ouveyllovue ouolwe. "'Eotw 41t dlvetar we eloodog n e€¥c axohoubia AMéewv:

W = (a,ab, a, abc, abed)

n onola Béhovue va extunwlel oe ypauuéc ue uéyioto urixoc W = 6. H Aion
Tou drhnotou akyodelfuou Ba elvat 1 axdioudn:

la ab al
|abc |
[abcd |

xa Oo €yel xboTog 034+33+0=27. ‘Ouoce, xateBdlovtag To tTehevtalo a g
TeGTNS Ypauuhc otn deltepn, Tatpvoupe wia hoom ue xéotoc 234+ 13 40 = 9:

la ab |
|a abc |
[abcd |



Aoxwdlovue howndv var AUGouUEe T0 TeoBANUA UE SUVAULXOS TROYLOUUATIOUS.
Optlovue apyxd to axdhouvfo ueyéln:

e extras[i,j], yia 1 < i < j < mn: 1o nAhfoc twv xevdv Tou Ba uelvouy

oto téhog ulag ypauung mou meptéyet Tig AMéelg wy, . .., wj. Opilouye:
J
extras[i,j] = W — (j —i) — > I (6)
k=i

[Mapatnpolue 6t n tosdtnTa auth urogel va elvat apyntixy|, av enthéZouue
va tonofeticovue oty Bl ypauur AéEelg ol omoleg dev ywpdve o ula

Ypout.

e linecost [i,7], yia 1 < 7 < j < m: 10 %606T0S TOU GUVELOQEREL Ula
Yeauur mou mepléyel Tig AEeC wy, ..., wj, oto dbgoioua mou Béhouue
va ehaylotonotjoovue. Optlovue:

00 : av extras [z, j] < 0
linecost [i, j] = 0 , oV j=mnxuextras[i,j] >0 (7)
(extras [i, j])° | ahhLidg
Mapatnpolue 6tL av oL AEEelg wy, ..., wj Sev Ywedve otny (BLo Ypouut

t61e 10 avtiotolyo xbéatoc elvar dnewpo. ‘Apa dev undpyel mepinTwon
ula Tétola Stevbétnon twv Aé€ewv va anotelel uépoc BETiotne Alonc.
Enlong, 10 x6670¢ ¢ Ypauunc mou neptéyel Ty teheutalo AEEY elvan 0,
ue Vv npolndleon 61l oL Aéec mou €xouv tomobetnlel otny teleutala
yeouun ywedve otnyv B ypauur. 'Etol ayvoolue to xbéoTog Tng
tehevtatag ypauunc.

H Xon mou Ydyvouue Ba mpénel va ehayiotonotel To dbpotoua twv linecost
v 6heg Tig ypauuég tou xetwévou. Ta unonpoBifuata nou Ha pag odnyrcouy
ot Béltiotn Mo elval tng uopyrc:

“Bpeg ula BéAtioty dievbétnon tov Aélewy wi, ..., w;", vy j =1,...,n

Hpayuatxd, éotw pla Béhtiotn Sieubétnomn tov Aéewv wr, ..., w;, XAl Ag
unobécouue 6L E€pouue g oe auTh TN Steubétnon 1 teheutalo YoouUr TEQLEYEL
T M&elg wy, ..., wj. Téte oL mponyolueves ypauués Ha mepiéyouy tig hé€elg
Wi, ... wie1, xoL pdAtoTa dtevbetnuéves xatd BéltioTo Tpémo’.

Av hownév elvan costlj] To x6otoc e PélTioTne Mong yua Tic AéZelS
w1, ..., w; otV onola Eépouue 6TL M Teheutala ypauuth meptéyel Tic hé&elg

2Av Sev frav Béltiota deubetnuévec, téte Ha umopoloape va oAhdEouue autéc Tic
YPUUUES WOTE VO GUVELGPEPOUY ALYOTEPO GTN GULVAETNOY x60ToUg, TalpvovTtag TEALXE
xohUtepn Ador yia Tic Mé€ewc wa, . . ., wj.



Wi, ..., Wj, Loyveld:

cost [j] = cost [i — 1] + linecost [i, j]

Puowxd, moté dev elval Yvwotd mowa Oa elvan 1 tpdtn AN g Tedeutatlag
yveauurc. Apa mpénel va Soxiddoouvue Ohec Tig mbavég emAOYES YL TO i
n me@dtn AN tng teheutalug ypauurc unopel va elval onowdrhrote and Tig

wi, ..., wj. Tehxd 1o cost [j] yij = 0,1, ..., n unopel va oplotel avadpouixd
¢ e&nc:
: 0 ; avy =0
cost [1] = {minlSiSj (cost [i — 1] + linecost [4,7]) , avji>0 (®)
1: for i+ 1tondo > Yrohoyioudc twv extras [i, j]
2: extras[i,i| «— W —;
3 for j «—i+4+1tondo
4: extras [i, j| « extras[i,j —1] —1; — 1
5: end for
6: end for
7. for i — 1 to n do > Yrohoyioudg 1oV linecost [i, 7]
8: for j «— i ton do
9: if extras[i, j] < 0 then
10: linecost [i, j] < oo
11: else if j = n and extras|[i, j] > 0 then
12: linecost [i, 7] < 0
13: else
14: linecost [, j] < (extras [i, j])3
15: end if
16: end for
17: end for
18: cost [0] < 0 > Yrohoyioude tov cost [j],p [4]
19: for j +— 1 ton do
20: cost [j] «— oo
21: for i — 1to j do
22: if cost [i — 1] + linecost [z, j] < cost [j] then
23: cost [j] < cost [i — 1] + linecost [i, 7]
24: pli] i
25: end if
26: end for
27:_end for

T va utohoyiooupe pe autéy Tov avadpouixd Timo Ty T cost [1] wac ypeidleton 1
T cost [0], Tnv onolo uropolue va Bécovue Lo ue 0.



O adyépibuog mou Advel To mpdBAnua ue Bdomn v napandve avadpoulxt
oyéon, apywd urnohoyllel Tig Twég extras (i, j], yo 1 < i < j < n. X1y
ouvéyeta umohoyilel tic tée linecost [1,5] yio 1 < i < j < n. Téhog,
vroloyilet ta xéotr cost [§] xau évay nivaxa p tou onolou 1 T p [j] elvon o
delxtng ne Mé&ne mou Beloxetal otny apyh tne yeauuric otny onola Peloxeton
n AMEn wj. 'Etot, uetd tny ohoxhfipwon tou unoloylouol tou cost [n], Eépouue
67L 7 teheuTala YpouuT TEPLEYEL TLC AECELS Wy, - - - , Wy, ) TROTEAEUTALYL YPOUUT)
TEPLEYEL TLS AECELS Wy[p[n]—1]» - - - s Wp[n]—15 KOX.

Eivai ZexdBapo 611 1660 1) ypovix) 660 xat 1 ywewxr, TohuTAoXSTNTA TOU
alyoptBuou elvar © (n?). Av nopatneficoupe 67L xdbe ypauur ywedeL 10 TOAD
{%1 MZect, 161e umopodue va Bedtiboouue Tov alybplBuo Gote va éyel
xpovixh xat yowpw toluthoxétnta © (nW). Mlia ypauur mou mepléyet Tic
MZelg wy, ..., wj; meptéyel axpPog j — 1 4+ 1 Aé&ewg. Me Bdom tnv noupamdve
nopathenon, Zépovue 6Tt av j —i+ 1 > [B] téte linecost [i, j] = co. Apa
o akyéplfuog yperdletor va utoroyilel xau vo anofnxeder uévo tig TLWéC TV
extras [i, j] xat linecost [i,j] yia j —i 4+ 1 < (%1 Enlone, 10 cowtepxé for
loop 610V utohoYLoUS TwV cost [f],p [7] xpetdletal va Siatpéyel ubvo Tig TLuég
anb max{l,j — (%1 + 1} e J.

o IIdc unopolyue va Bertidoouue tn Ywexr TOAUTAOXOTNTO AXOUT TEPLEGOTERO,
oe 4N ueyéhoug O (n);

YAuté ouuBaiver emeldh xdfe héEN xatohauBdver TOUNdYLGTOV éva YopaXTHPX, XL
undpyet mdvta éva xevéd yetagl dUo Sladoyxdv AéEewy otny Bla ypouun.



