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MpoBAnua (ADT) Aeg&ikou

OO Auvapika JeTaBaAAopevn cUuAAOYN QVTIKEIMEVWV NOU
avayvwpilovTal pe kAe1di (n.X. kataAoyol, nivakec BA).
[0 AE&€&IKO : UAAOYN QVTIKEIUEVWV PE HOVADIKO KAEIDI.
B KAe1di: apiBuoc N Tunoc 0sdoueEVWY E OAIKN d1ATA&N.
B [cevikeuon Kai yia pn-povadika kA&idid.
0 ADT Ae€ikou unooTtnpilel akoAouBiec AsIToupyiwV:
B AvalnTtnon oToIXEiou HPE KAEIDI X
O member(x): eAeyxel unapén oToIXEIoU PE KAEIDI X
O search(x): enioTpewel O€ikTn O BEOEIC X
B Fioaywyn oToIXEiOU PE KAEIDI X
B Aiaypa®n OTOIXEIOU PE KAEIDI X
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AgiToupyiec AeElkou

OO Aeg€&iko unooTtnpilel AeIToupyiec:

B Avalntnon/cioaywyn/diaypa@r OTOIXEIOU PE KAEIDI X
EkTUnWwon oToIXxeiwv o€ auéouaa / pBivouoa osipa
[TponyoUPEVO Kal ENOUEVO OTOIXEIO.

MeyiOTO KAl EAAXIOTO OTOIXEIO.
k-00TO HIKPOTEPO OTOIXEIO
BonBnTikec AsiTOoupyiec ...
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YAonoinoeic Ae€ikou

0 Mn-ta&vounuevn diacuvoedeuevn AloTa:
B Eicaywyn: O(1)
B Avalntnon / diaypapn: O(n)
B KaTtdaAAnAn OTav OUXVeC €l0aywYyeC, onaviec avalntnoeic /
HENOVwHEVEC dlaypapec (n.x. log file).
O Ta&vounuevoc nivakac:
B (Auadikn) avalntnon: O(log n)
B >TaTIKn ouAAoyn : «eiocaywyn» O(log n) / oToiXEio
Xpovocg Ta&ivounong : O(nlog n)

B Auvapikn ocuAAdoyn : eicaywyn / diaypaepn O(n)

B KaTtdAAnAn otav ouxvec avalnTnoeic kal 0edoueva
ueTapaiAovTal onavia (n.x. ayyAo-eAAnviko AgEIKO).

AAyopiBuol & MoAuniokoTnTa (Xelpwvag 2010) NeEIko, Union - Find

4




YAonoinoeic Ae€ikou

O Zuyiopyevo (Auadiko) Aevtpo Avalntnonc:

B Avalntnon / seicaywyn / diaypaen: O(log n)

B MeyloTo / EAAXIOTO / NpOoNYyOUMEVO /
enopevo / k-ooto: O(log n)

B Range queries o€ YpAUUIKO XpPOVO.

B [ANpwc duvapikn — eninAEoV Xwpoc yia O&ikTeC!

O [Mivakac KaTakepuaTiopou:

B Avalntnon / diaypa®n : O(1)
B FEioaywyn : O(1) expected amortized,

O(log n) (akoun kai O(1)) whp., O(n) x.n.
B Acv unootnpidel anodoTiKa AAAEC AEITOUpYiEC.
B Auvapikn — emnAeov xwpocg otov nivaka (util = 50%)
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Alaxeipion AIQUEPICEWYV ZUVOAOU

O >T1oixeia cupnavTtoc diapepidovTal o€ KAAoeIC Icoduvapiac
nou PJeTtaBaAAovTal duvapika JE Evwon.

0 AsiToupyiec:
B Eupeon find(x): avTinpoocwno KAAGoNC ONou avnkel X.
B 'Evwon union(x, y): evwon KAGOEWV ONOU AvNKouV X Kai y.

NeEIkO, Union - Find 6




[MpoBAnua Union - Find

O ZXToixeia U = {1, 2, ..., n} apxika os n KAAO<IC.

B KaBe kAdon npoodiopileTal anodo oToIXEIO — avTINPOoWNO.
O find(x): avTinpoownoc KAAoNC Onou avnkel X.

B EAcyyoupe av x kai y avnkouv atnyv idia kKAaon.

B AigTnpoupe povadiko avTinpoowno yia kabe kAaon.

O union(x, y): avTikatacraon (avTinpoownwyv) KAQOEWV
X Kal y JE KAQON NOU NPOKUNTEI ano evwan.
B NeEoc avTinpoownoc ano ToUuC avTinpoownouc KAQOEWV X, Y
B [lavta diapepion Tou U o€ KAAGEIC.
B <n-1evwoec (ueTa ano n - 1, pia povo kAaon).
O Aoun 6edoNEVWYV MOU EAAXIOTOMOIEI OUVOAIKO XPOVO
yia akoAouBia m supecewy Kal n — 1 evwoswv.
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Avanapaoraon HE AevTpa

O KAaon : devtpo e pifa OToIXEIO-avTINpOOoWNoO.
B sjze : yeyeboc kKAaonc.
B par pidac : orov €auto TnC (n NULL i 0).
0 >ToIxeio: kouBoc Ye nedia
B id : ovopa oToIXEioU.
B par : 0iKTNC O «enopuevo» (oTnVv Kateubuvon
TOU aVvTINPOOWNOU) OTOIXEiO oTNV idla KAAGon.
0 YAonoinon HE Nivaka npoyovwy:
B A[x] : par oTOIXEIOU X.

B Pila - oToIXEi0 aVTINPOOWNOC EXEI
A[x] = x kal nedio size.
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Avanapaoraon HE AevTpa

O find(x): akoOAOUBOUUE elem find(elem x) {
deikTEC par Pexpl pila. while (x !'= A[x])
x = A[x];
return(x),; }

O union(X, y): X KAl y avTinpoownol dIa@OpPETIKWY CUVOAWV
B >uvevwon devTpwv: par pifac 2° guv. = pida 10 guv.
B Evnuepwon peyebouc

p Y

AAyopiBuol & MoAuniokoTnTa (Xelpwvag 2010) AeEIkO, Union - Find 9




unionTree (elem x, elem y) {
if (x == y) return;

Aly] = x;
A[x] .size += Aly] .size; }
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Anodoon

0 Xpovoc x.n. via m finds kai n unions: O(mn + n)
B Union : O(1) xpovoc.
B Find : O(uywoc devTpou)
O Xeipotepn nepintwon: vwoc =n - 1

B union(n-1, n), union(n-2, n-1), union(n-3, n-2),
union(n-4, n-3), ..., union(3, 2), union(1, 2).

O AnAn dopn, eukoAn uAonoinaon, akpifo find!
0 Iocoduvaun uAonoinon he 6evTpa kai pointers.
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BeBapuuevn 'Evwon

O AecUTEPO OCUVOAO HE AIYOTEPA OTOIXEIQ.
B AoyapiBuiko uwoc devTtpou : O(log n).
B BeBapupevn evwaon: 0EVTPO UWoOUC h exel > 2h gToixEia.
O Anodsi&En Ye enaywyn:
B Ioyuel yia h = 0 (0&vTpo gvoc oToIXEIOU).
®m ‘Evwon devTpwv x Kai y ye uyn h,, h, , kai gToixeia s, > s,
B FEnaywyikd, unoBeToupe s > 27 (yia x Kai y)
O 'Ywog evwong = h, : OToIxEia evwong > 20%0S
O Ywog evwong = h, + 1: gToIxeia evwong > 25, > 2Uw05
O Xpovoc x.n. yia m finds kai n unions: O(mlogn + n)
B AnAn uAonoinon kail anodekTtn anodoon.
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>uunTuén MovonaTiwyv

O Find akpiBO yiaTi aToixeia pakpia ano pidca.

O Zuuntu&én povonaTtiou oTav find(x):
B Kavoupe naidia pidac Touc Npoyovouc Tou X Kdl TO X.
B A&vTpo «kovTaiver» (0xI eniBapuvon dcUUnTWTIKOU XpOVvou).
B >T710 PNEAAOV, Ba BpiokoUupE OUVOAO TWV OTOIXEIWV ypryopd.

Evpeon € xor copntoén
aVTIGTO(OV LOVOTOTION
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>uunTuén MovonaTtiwv

elem findTreePathCompression (elem x) {
if (x '= A[x])
A[x] = findTreePathCompression(A[x]) ;
return(A[x]) ; }
AveBaivoupe pexpl pila.
EnioTpepovTac
LEXPI X, OAOI Ol
OEIKTEC par
TiBevTal va
deixvouv

oTn pica. Evpeon { kot oopmatoéy
AVTIGTOLYOV LOVOTTOTION
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Anodoon

O AevTpa, BeBapupevn evwaon, kKal cUPNNTUEN HovonaTiwy.
O Xpovocg x.n. yia m > n finds kai n unions: O(m a(n, m))
B a(n, m): avTtioTpo®n cuvaptnon Ackermann.
B Mevalwvel eEalpeTika apyal
B >Tnv npa&n, ynopesi va BewpnBei oTabepa.
O AnAn dopn, eUkoAn uAonoinon, Kail
oUCIaoTIKA YPAUMIKOC Xpovoc!
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