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[MpoBAnua EniAoync

O Tnlivakac A[ ] ye n oToixeia (O0x1 Ta&ivounuevoc).

ApiBuoc k, 1 < k <n.

O YnoAoyIodOC TOU k-00TOU HIKPOTEPOU OTOIXEIOU
(oToixeio Beonc A[ k] av A Ta&vounuevog).

B k =1:¢elaxioro. kK = n: YEYIOTO.
k = n/2: evdlaueoo (median).
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Eqpappoyeg

0 YnoAoylouoc oTaTioTikou evolapecou (median).
B Xpnolgec NANPOPOpPIEC YIa KaTavoun.
B Avnkel n EAAGda oto pTwXoTEPO 25% Twv Xwpwv EE;
B AvnKEl KAnoloc poITnTnS oto kaAuTtepo 10% Tou £TOUC TOU;
O Ioopepnc Olaipeon (partition) nivaka og opadec
«Ta&lvounuevec» PYeTa&u Touc.
O Evdiapepov aAyopiBuiko npoBAnual

AAyOpIBuol & MoAunAokoTnTa (Xeipwvacg 2010) Enmihoyn 3




MeyioTo / EAaxioTO

0 MeyioTo (eAaxI0TO) EUKOAQ O€ Xpovo O(n),
UE N — 1 ouykpioeic NETAEU OTOIXEIWV.
int maximum(int A[], int n) {
int max = A[0], 1i;
for (i = 1; i < n; i++)
if (A[i] > max) max = A[i];
return (max) ; }

O MeyioTo kal eAaxioTo Pe 3 [n/2| ouykpioeic | MwG;
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Katw ®payua yia MeyioTo

[0 KaBe VTETEPUIVIOTIKOC OUYKPITIKOC AAYOPIBHOC
xpelaletal = n — 1 ouykpiosic yvia peyioTo (EAAXIOTO).

«[MpwTabAnua» PYeTa&u oToIXEIWV.

> UyKpIOon OTOIXEIWV : aywvac onou Kepdilel HEYAAUTEPO.

Kabe «anTTnTO» OTOIXEIO €ival unowngIo PEYIOTO.

[la povadiko PEYIOTO, NPENElI TA unoAoina va «nNTrnéouv>,

Kabe aywvac divel eva «NTTNUEVO>» OTOIXEIO

>n - 1 aywvec / ouykpioeic yia povadiko HEYIOTO.
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EniAoyn

>e xpovo O(nlogn) ye ta&vounon.
MevyioTo (k = 1), eAaxioTo (k = n) : xpovoc O(n).
AANEC TIHEC Kk : Xxpovoc O(nlogn) n O(n);

EniAoyn o€ ypaupiko xpovo e dlaipel-kal-BaoiAeus
Baolouevn o€ diaxwpiouo Tne quicksort !

0 o A
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MBavoTikn Quickselect

O ‘'Eotw uno-nivakac A[/l...r] kar avalnToupe k-o0TO OTOIXEIO.

O Tuyaio oToixeio diaxwpiopou (pivot).

O Avadiata&én kal dlaipeon €10000U o€ OUO UNO-AKOAOUBIEC:

B >ToIxeia apioTtepnc [/...g] uno-akoA. < aToixEio diaxwpiouoU.

B >Toixeia de€iac [g+1...r] uno-akoA. > oToIxEio diaxwpliouou.

O Av k<g-/+1, avadpouikn Auon (A[l...q], k)

Av k> g-1+1, avadpopikn Auon (A[g+1...r], k-(g-1+1))
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OpboTtnTta Quickselect

0 TeppaTiopoc : pyeyeboc uno-akoAoubiwv < n - 1.

O Enaywyika unoBetw oTi 1 < k < right - left + 1.
B [IAnBoc oToixeiwv oTa apioTepa: nel = g - left + 1.
B Av Kk < nel, 6€€1a oToixeia «anokAgiovTal».

B Av nel < k, aploTepa oToIXeia «anokAgiovTalr» Kal
k peiwveral avTtiotoixa (k = k — nel).

left q ,qt1 right

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

nel = q—left+1
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MBavoTikn Quickselect

int RQuickSelect(int A[], int left, int right, int k)

{
if (left == right) return(A[left]); // 1 octoixelio

pivot = random(left, right); // tuyxaio pivot
swap (A[left], A[pivot])

q = partition(A, left, right); // diaipeoq
nel = g —left + 1; // #otoixeiwv oto apiLotepd pépog

if (k <= nel) return(RQuickSelect(A, left, g, k));
else return (RQuickSelect (A, g+l1, right, k - nel));
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Xpovoc EkteAeonc (x.m.)

[0 Xpovoc ekTeA. avadpopikwy aAy. JeE diaTunwon Kai Auaon
avadpouiknc eEicwonc AsiToupyiac.

O T(n) : xpovoc (x.n.) yia eniAoyn ano n oToIXEid.

0 Xpovoc ekteAeonc partition(n otoixeia) : ©(n)

[0 XeipOoTepn NEPINTWON : £va OTOIXEIO «AMOKAEIETAI»
o€ kaBe diaipeon!
Tn)=0n)+Tn-1), T1)=0601)
T(n)=0Mn)+60(n—-1)+60(n—2)+---+6(1) = O(n°)

O MBavoTikoc aAy.: XEIPOTEPN MEPINTWON EXEl £EAIPETIKA
uikpn niBavornTa va cupBei (yia kabe €icodo) !
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Xpovoc EkteAeonc (u.n.)

O KaAn nepintwon : diaipeon (n/ 4, 3n/4) n KAAuTepn.
B TouAaxioTov n /4 oToIXEia «anokKAgiovTar».,
O MBavoTnTa «kaAnc nepintwonc» > 1/2 !

B KaTtd «Jeogo 0po», Pia «kakn dlaipeon>» Npiv ano «KaAn
dlaipeon» nNou PEIWVElI OTOIXEIad ano n o€ < 3n /4.

S(n) = O(n) + S(3n/4)
O Aulon avadpopnc: S(n) = O(n)
B [cwpeTpikn O€Ipa :

S(n) <en+2en+ (8)%en+ (2)’en+ .-+ ¢ = 0O(n)

>0
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Xpovoc EkteAeonc (u.n.)

0 Tuyaio oToIXEi0O oAV OTOIXEIO Xwplouou (pivot).
O Ta kabe ¢ € [n — 1],

i
niavornTta diaipeonc (i, n - i) =
S(n)=06(n) n—lZS max{i,n — i})
2 n—1
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NTETEPUIVIOTIKN EniAoyn

OO0 «KaAn diaipeon» VTETEPUIVIOTIKA:
B Xpnon pivot kovTta oTo evOIAPeETO: npoBAnua eniAoync!
B dauloc KUKAOC : ypnyopn eniAoyn — KaAn diaipeon —

ypnyopn €niAoyn.

OO0 [lpooeyylioTiKn €niAoyn : OXl «EVOIAUETO» AAAQ
«KOVTA OTO €vOIQUECO» Yia pivot.

EniAoyn karaAAnAou dsiypaToc (n.x. n/ 5 oToixeia).

EvOiaueco deiyuaToc €ival «KOvVTa OTO eVOIAUECO>» Yia
OUVOAO OTOIXEIWV.

Avadpopika evOIAUECO OTOIXEIO TOU OEiyuaTo .
Evdiaueoo dsiyuaToc via pivot eyyuaTal «kaAn dlaipeon».
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NTETEPUIVIOTIKN EniAoyn

O Aciypa: Xwpiloupe oToixeia o 5adec.
Bpiokoupe evdlaueco kabe 5adac: n/ 5 oroixeia.
B Xpovoc : O(n).
O Avadpouikd, evOIQUETO OTOIXEIO OeiyuaTOC.
B Xpovoc: T(n/5)
O Alaipeon pe evdiaueco deiyuatoc oav pivot.
B Xpovoc : O(n).
B MeyaAUTtepog unonivakag exel < 7n/10 otouyeia.

O Avadpopuikn enihoyn: xpovoc 7(7n/ 10)

35 6 2 1 4 101115 9 13 8 12 14 7
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NTETEPUIVIOTIKN EniAoyn

0 Xpovoc XEIpoTEPNC NEPINTWONC:

T(n) <O(n)+T(n/5)+T(M/10), T(1)=06(1)
O Auon avadpopng : T'(n) = ©(n)
O NTETEPUIVIOTIKN €MIAOYN OE YPAUUIKO XPOVO!

AAyOpIBuol & MoAunAokoTnTa (Xeipwvacg 2010)

Enidoyy 15




Evdiapeoo AsiyuaTtoc

O

Alaipeon Pe evOiapeco deiyuatoc oav pivot.

B MeyaAuTtepoc unonivakac < 7n/ 10 oToixeia.
MikpOTEpPOC unonivakac > 3n / 10 oToIxEia.

Ta&vououpue 5adec kal Baloupe o auéouaa oslpa
TWV eVOIAUEOWYV OTOIXEIWV TOuC (O€iyuaToc).
Evdiaueooc deiypatoc otn (n/ 10)-ooTn oTnAn.
Evdidueoog deiypatog > 3 X n/10 oToixeia.
Evdidueooc dsiypuatog < 3 X n/10 oToixeia.
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>uvoyn

O [pnyopn enihoyn (quickselect):
B [1iBavoTikoC aAyopiBuoC UE YPAPMIKO XpOvo ([.m.)
B NTETEPUIVIOTIKOC AAYOPIOUOC HE YPAUUIKO XPOVO (X.M.)
B NTETEPUIVIOTIKOC aAyopiOuoc pe «bootstrapping»:

O lMNa va Bpw evOIAUECO Yia NOAAG OTOIXEIQ,
Bpiokw evdiapPeoo yia Aiya.

O AuTo BonBasl va Bpw evOIAUEDO Yia NEPICOOTEPA, ...
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AOKNOEIC

O Tpononoinon quicksort wote O(nlogn) xpovo os
XEIPOTEPN NepinTwon. Eival npakTiko;

[0 >TOV VTETEPUIVIOTIKO aAyopiBuo, xwpilw oTolxeia os
3ad0ec (7adec). Ti oupPaivel;

O A kal B dUo Ta&ivounuevol nivakec Ye n dIapopeETIKA
oTolxeia o kabevac. e xpovo O(log n), To evdlAPeETO TNC
evwonc Twv A kai B.
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