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Keopaiao 1

Katakeppatiopog (hashing) ko
dopn AeSikov (dictionary)

Ag vmoBéagoupe 011 €xoupe €va oVVOAO OTOLXEIWY K Kot BEAOVLE VO UTTOPOVHE V&
KXTOypa@oupie owx otoyeia and 1o K epgavifovio og kamowax dedopéva e10odov.
INa mapadetypa, OEAOLE VA KATAYPAPOULE KAL OPYXVOTOULLE TIG AEEELG TIOV ELOX-
vilovtat o€ éva Keiplevo, OOTE Vo PTIOPOVLE VX OmaVTALLE YPTyopa av Kamowx Aéén
UTTAPYEL 0TO Kelpevo N Oyl Xpela{OPaOTE EMOUEVMC o SopT GEGOEV@Y TTIOL V&
LTOOTNPLEL ATTOSOTIKG TIG AEITOVLPYIEG TNG EICAYWYTG GTOLXEIOL (insert) Kot NG €0-
peang otoryeiov (find). ZuvrBwg (aAA& 61 tavta) BEAoLE va vTooTPIleTa Kot N
Sadikaoia Siaypaeng atoyeiov (delete), yix mapddertypa av kamowa A€En oo Kei-
Hevo mov ene&epyalopaote NTav opboypagika Aavlaopévn. Ag onpelwbel 0TLav ot
Slaxypaég ivatl omavieg (6nwg ovpfaivel oe TOAAEG EQUPHOYES), | ATTOSOTIKOTITX
G AgIToupyiag avtrg Sev eivan T000 Kpioumn.

Opiopog 1.1. M agnpnuévn dopun dedopévov (ADT) mov vrootnpilel anodo-
TIKG pioe akoAovBia amo Siadikaoieg Insert, Delete kat Find ovopddeton Ae&iko
(dictionary).

Avagepopaote 0To 00voho K ¢ 60VoA0 KAEIS10V, KaBm¢ cuyva avti va amodn-
KEVOLIE TO 1510 TO OTOKEID, TIPOTIHOVE VX XPTGIHOTIOIOVHE EVAX AVOYVOPLOTIKO 1)
KAELST o Tipoadilopilel HovadIKA To aTolyElo.

H vAomnoinon evog Ae&kol propet va yivel m.y. pe pio suvéptnon’

h: K — [m],

IOV OVOHALETOL GLVAPTIION Katakeppatiopoo (hash function). Zuxva xpnoipo-
ToEl T Kot 0 Gpog cvvaptnon ovvoyng (digest). Dpovtilovie OCTE 1 GLVEPTNON
h ou StaAéyoupie va voAoyideTon ypriyopa yio OTIO1081IOTE GTOLXEIO TOL GLUVOAOL
K, og ypovo dnhadn O(1).

'Xpnoponotodpe tov cvppohopd [n] = {0,...,n—1} ko [n]+ = {1,...,n— 1} (yia puoKod
apbpo n > 0).



1.1 Mée0B080g Sraipeong kot aAvcidwon

TumKO MapASeEYHa CLVAPTNOTG KATOKEPHATIGHOD givat 1 ouvaptnon mod (6mov
vnoBétovpe ot K C N):

Vk € K: h(k) =k mod m (1.1)
Ag onpewwbei 6TL N oLVEPTNON QLT KaTaKEPHATI(EL OpOOHOPPX TO oUVoAo K':
av K = {1,..., N} t01e o€ kabe Tipn| tov mediov TIH@V anekovilovial mepinov
N _ K]

otoyeia tov K.

m_ m
AN\a apadeiypota giva:

(i) n o yevikn popon g peBdSov Siaipeang, 6mov emAgyovton 2 apiBpoia, b < m
pe ged(a, m) = 1 kou n ouvaptnon h opileton wg €&ng:

h(k) =a-k+bmodm

(n emAoyn TOL @ V& EIVOL OYETIKK TIPOTOC [LE TOV 1M EIVAL OT|HAVTIKT] AOTE VA T} OL-
VAPTNOT VO KATOKEPHATILEL “Op0o10pop@a” To oUVOAO K: §00 KAEWB k1, ko €xouv
Vv 1810 1KoV avy €xouy To 1610 vOAoUTo mod m, OTKG KAL GTNY ATTAN HOPPN TNG
Hebodou)

(ii) n péBodog Tov MOAAXTANCIXGHOV OTIOL XPTNOHOMOLEITON TO PNKOG Aé&Ng Tov
UTTOAOYL0TH, €0T® W, KAl EVOG TOAAATMAXCIAOTNG a < 2% (a mepttog aplfudg) Kot
n ouvaptnon opifeton wg &NG:

h(k) = (a - k mod 2%) div 2¥~"

SnAadT apyIkd KpatouvToL To w AyOTEPO ONUAVTIKG bits Tov ywvopévou (©ate va
XWPOLV O€ H1a AEEN TOL LTIOAOYLOTH) KAL OO VT KPATOVVIQL TX 7 TIEPLCCOTEPO
onuavtikd. H guvaptnon autr| Bewpeiton 011 €xel KAA] GLUHTIEPIPOPE 0TV TIPAEN
KOl TTOAD QITOSOTIKI LAOTIOINOT. ZUVAVTIETAL KOl 0TI HOP®N

h(k) = ((a -k + b) mod 2®) div 22",

orov b < 2%. H popen| autr] Bempeiton 18iaitepa KATAAANAN Yl TOV OPLIOHO P0G
OIKOYEVELNG OLVOPTIOEDY KATAKEPHATIOHOD Ay, j, TIOL TTAPAHPETPOTIOLEITAL WG TIPOG
a Ko b Ko éxel (TpooeyyloTikg) v 1810t 1a ¢ kaBoAikdtntag mov Ba opicovpe
OPECOG TIAPAKATE.

Kafolkog katakeppatiopog (universal hashing). O napandve cuvaptioelg,
TP’ OAO TIOL €XOLV KOAEG 1810TNTEG OO0 HOPPiaG, Elvon SuvaTo va ST10LPYTTOLY
HEYAAEG OLOCWPEVOEL O GLUYKEKPILEVEG BETELG TOL TTESIOL TIHAV AV ) KXTAVOHT
€10080vV Sev eivan opoldpopon. Mo mapadelypa, ov Xproonolovpe TNy pHéBodo
¢ Slaipeong Kol oV €10060 €pyovial MavTa KAEWS1d ov eivan 10oTipa modulo



m TOTe OAX T KAEWS1G B amekovidovtan oTtny 161 TIpT, 0dNy@OVTHG G€ XpOVOUG
avadong Kol eloaywyng taéng O(n). I6avika Ba BéAape kabe kAedi va amel-
Kovileton oe onowadnmote B€on Tov mediov TIHOV pe MBavoTTa 1/m, aLTO OPKE
elvan advvaro, §edopévou OTL éva BaOIKO XAPOKTNPLOTIKO TWV CUVUPTIOEWY KO-
TOKEPHATIOHOD €ival va amelkovifouy éva kAedi oty 6 mavta rn. Etot, ya
OTIOLXSTTIOTE GLVAPTNOT KATAKEPUATIOHOV pPTopel évag ‘avtinaAog’ (adversary) va
KOTOOKELAOEL pix ‘Kakr’ akoAovBia e10680v, dmov 0Aa ta KAe181& var amelkovio-
vtat otny i8a tiun. H Abon mou mpoteivetat yia va EemepacTtel autd To mpoAnpa
glvon 1 Tuyaior EMAOYT CLUVAPTNONG KATAKEPHATIOHOD OO HIX OIKOYEVEIX H TIOUL
VO IKQVOTIOLEL TNV TOPAKATOV 1810TNTA.

M owkoyévela ouvaptioewv H : K — [m] Aéyeton okoyéveln kaoAikod ka-
takeppatiopoy (universal hash family), 1 amAd kaBoAwr, av yia Svo onowxdnmote
Slx@opeTikG atoyeia k, k' tou ouvorouv kAewdiwv K, pia tuxaia kat opotdpop@a
EMAEYHEVI] GLVAPTNOT TNG OIKOYEVELXG €xel BavoTNTa < 1/m va Ta amelkovioel
otV {8 ipry?. IooSvvapa,

lad)
m

ViK' € K,|{h € H | h(k) = h(K)}| <

SnAadny, yia onowadnnote §vo kAewdid k, k' vnéapyouv 1o oo |H|/m cuvaptnoeig
TNG OIKOYEVELXG TIOV TO ATEIKOVI(OLV 0TV 18101 TIT.

Znueicwon: n owoyévelx H ovvr|fwg opietan pe Bdon KAMOLEG TAPAHETPOLG TIOV
TIALPVOLV TIHEG OTTO TIEMEPUATHEVA OOVOAQ, KO ETTOHEV®G EIVL TIETIEPATUEVT].

Hapddeypa 1.1. Howoyévewn H : K — [m], H = Uyepm), ftas MOV
ha(k) = a -k mod m

Sev eivon kaBohkn, kabagav k # k', aAa k = k' (mod m) 101¢, yia onowodnnote
a, hq(k) = ho(k'), emopévag n mbavomta va aneovidovtat ta k, k' mov éxouv
NV THPAMAvVe 1810TNTa 0TV 1610 TN givan ion pe 1.

[apatnpriote ot epintwon a = 0 e&aipeiton yrati piax tétoia cuvaptnon Ba amet-
KOVI(e OAa ta KAEWS1G oy Tipn 0.
Me evieAwg avéAoyo tpomo pmopel va amodeyBel 6T n owkoyevelar H @ K —
[m]? H= Uae[m]+,b€ [m] ha b, OTOL

hap(k) = a-k+bmodm

Sev eivan kaBoAwkn) (Goknon).

Mapddeypa 1.2. H owoyévew H = [m?] = [m],H = Uy oy cpmixm) Pamar
OOV AVATAPIOTOVTAG KGO KAEWST k € [m?] pe povadiké tpomo wg Ledyog kg, k, €
[m] x [m] : k = kg - m + kr opioupe:

haHvaL(k) =ayg - kg +apkr mod m

2% kdmoteg PIPAOYPOQIKEG TNYEG aumonteiTan 1) TMBavOTTA Vet givan akpiBédg ion pe 1/m.
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givon KaBohkn|, Kabag av k # k' Ba Stapépouv TovAdylotov o éva amo ta {evyn
(kw, Ky), (kp, k7). X.B.y. é0te 0T ky # kY. Tote:

hay ap (k) = haya,(K') < apky +apkr = ag - Ky +apk} (mod m)
~ aH(kH—/C}I) =ay - (k/L—k‘L) (mod m)
= aHEaL'(k,L—kL)-(kH—kh)_l (H’lOd m)

Enedn ky # Ky nwun (kg — k) ™' (mod m) opiCeton ko eivan povadikn,
EMOPEVWG YL OTIOWOSTTIOTE G, € [m] LTIGPXEL HOVASIKO ap € [m] dote ta k, k' va
amekovifovtan otny 6l Tipn, dpa avTto ovpPaivet pe mbavotta 1/m.
Znueiwon: o oplopoOg NG OIKOYEVELNG PTopel va emekTabel dote va éxel medio opt-
opov onowodnnote cbvoro K, Bewpaviagr € N : |K| < m'. Tdte pmopovpe va
AVATIXPACTCOVHE HOVASIKG KGBe kAedl k € K pe r apiBpoig and 1o [m], éo0tw
ko, ..., kr—1 TOL avTIOTOXOVUV OT “Ynoia’ Tov k£ 010 M-ad1KG cLOTNHA apiBun-
one. EmAéyovtag Tipég ag, . . ., ar—1 € [m] kot opidovtag

Rao,...an_+ (k) = X1_ga;k; mod m

TIPOKUTITEL 10 OLKOYEVELX KaABOAIKOV Katakeppatiopod H : K — [m]. H anodeién
elvan evieA@g avaAoyn Kot a@rveTal wg doKnor.

ITivaKog KOTAKEPPATICHOVD Kot PEB0S0o¢ aAvcidwong Xt cuvexela ba Bew-
povpE AT €xoupie emAEEeL piot guvdptnon h and pia otkoyéveln KaboAikol Kato-
keppatiopov. Ia v anobnkevon twv kKAeS1v dnpiovpyodpe éva mivaka A (hash
table). Kabe otoeio Afi] tov mivaka Seiyvel oe pia Mlota 1) onoia mepiéyel ekeiva
Ta KAEW1G a € K yw 1o omoia 1oxVeL h(a) = i. Zuvenag yua va kavovpe Insert,
Delete xon Find éva atotyeio a, apkel va wdéoupe povo t Alota oty onoia deiyvel
10 otoyeio Alh(a)l.

H péBodog amobrkevong ototyeinv pe 1610 TIPN KATaKEPHATIOHOL e AMloTa AéyeTal
KATAKEPUATIONOG e aAvoidwon (hashing with chaining) kat elvol GpKeT& armo-
80TIKOG 0Tav T0 TAT00G TV EL0AYOHEV®V OTOLXEIVY 1 givat avdAoyo Tov m, KaBwg
TOTE TO avapeVOpEVO TTAB0G KAEWB1OV ava B€om Tou mivaka eivat O(1).Zuyxva Opwg
WOYX0EL N >> M KL 0TI XELPOTEPT) TIEPITTMOOT], Eval TIOAVOV PETE amd N EL0AYWYEG
oTolKElwY, Vo €XOuE pPia Alota pnkoug oxedov n (dnAadn oxedov OAx Ta oTolKEl
V& €xouV TIGeL 0TV 161 B€0T TOL TVOKK). Xe QLT TNV TIEPITTWOT, AV XPELNOTEL VXX
ekteAéooLE N OPEG TIG Sradikaoieg Delete 1y Find, o xp6vog mov amotteitat eivon
O(n?). Av 610G PpovTicOLpE OOTE N EKAOYT| TNG SLVEPTNONG h va e€acailel pia
000 T0 SUVATO OHOIOOPPT] KATAVOHT] TV OTOXEIWY OTIG AMlOTEG, £TO1 MOTE VA PNV
UTTAPYEL CLOCOPEVOT] OTOLXEIWV O I AloTa, TOTE 0 XpOVOS avadTNONG UTOpEl va
KOAUTEPEVOEL OT|HAVTIKA.

'Eotw 0Tl €10dyovial oTov Tivaka n oTtotxeia. Ovopdlovpe mapayovia @¢opTov
(load factor) v i @ = -, OV EKPPALEL TO AVAHEVOUEVO (HETGO) UNKOG AlOTOG
av LTIOBECOLE OTL TA OTOLKELX KATAVEHOVTOL OpOOHOpYa O0TIG BETELG TOU TivaKa.
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Tn oTypn mov €10AyeTal TO i-00TO OTOIKElD, N AMloTa otV omoia Ba pmel Ba éxel
OVOHEVOHEVO HTKOG % < a — auto eivan kat to TANBog Sokip@v mov Ba xpela-
oTODOV TACO YIX TV EL0OYOYH 600 KAl Yl TNV EDPECT| TOL GTOLYEIOL AVTOV. 3 Tu-
VETIOG TO OVOHEVOLEVO TTANB0G oK@y mov Ba kavel i Find gpdooeton amd v
TN 1+ « (ovvunoAoyifovpe Kot TNV TEAELTHI AVETITUYXT SOKIUT], OTNV MEPIMTWOT)
TIOV TO GTOLYE(0 SV LTIAP)EL). ME TO TIPOCEKTIKI QVAALGT), | EDPECT OTAV LTTAPYEL
T0 oTolyeio KooTidel mepimov (avapevVOpEVT] TIHT) 1+ch Enopévag o avapevopevog
XPOVOG Y10t TIG AELTOLPYIEG ELOAYWYNG, EVPEOTIG KA Staypa@ng eivan O (), Kot €Tot
n Sadikaoieg Ba xperdlovtat O(na) xpodvo.

Avakatakeppatiopog (Rehashing).  Eivotl ouvnBiopévo va pnv yvepilovpe and
TPV ToV TANBIKO ap1Bp6 ov pmopel va €xel T0 GUVOAS HOG. TNV MEPIMTWOT oUTH
StaAéyoupe pia Tipn m ywx tov mivaka (hash table, bucket table) ko 6tav o ap1Bpog
TV oTolKElwV yivel peyaAlTepog amo m, SNHIOLPYOVHE €val KOVOUPYLO TIVOKO-
otnNAN peyéboug 2m ko pe rehashing (SnAadn opiloviag pla véa ouvaptnon He
nedio TIH@V aVTH TN Popd& To [2m]), B&lovpE Ta OTOLKEI OTOV KAVOVPYLO VKA,
KOTAOTPEPOVTAG TOV TaA0. Otav Ta aTolXEln yivouy Teplocotepa amo 2m, 6n-
HwovpyoLpe éva GAAo mivaka peyeBoug 4m k.o.k. Elvon oagég ot kéBe @opd n
KOTAAANAT €MAOYT TNG CLVAPTNOTG KATAKEPUATIOHOV TIi{el oTIoLSAT0 POAO TIPO-
KEHEVOL VA S10TNPT|OOVE TOUG XPOVOLG TIPOCTIEAAOT|G HIKPOUG.

IapdaSeypa 1.3. "'Eote 0TLTO 0UVOAO HOG OTMOTEAEITOL MO KKEPALOVE TTOL HTTOPOVV
Vo IGpoLY TpéG 0to Staotnpa [0, 7], 7 > n. TOTE av XpOLLOTOCOVYLE T GLVAP-
mon h(a) = a mod m, 6mov m 10 PEyeBOG TOL TPEXOVTA TIIVOKA-OTHAN EXOLE T
Mapakatw: Eotw 0Tl elodyovpe Toug apiBpong 1,5, 8, 3,9, 6. Apyxikd emAéyovpie
m = 2 Kol €(OVE :

1: 1,5
Y& auTo 0 onpeio emAéyovpe m = 4:

0: 8 2:
1: 1,5 3: 3

TéNog pe m = 8 TTPOKVMTEL TO THPAKATE:

0: 8 4:
1: 1,9 5: 5
2: 6: 6
3: 3 7:

*H s1oayoyn pmopel var yivel ko mo ypriyopa, oe 1 BApa, av falovpe kdbe véo ototyeio oty
apyxn NG AloTaG. ALTO PUOTKA QLEAVEL TO KOGTOG EVPEDTG TV OTOXEIWV TIOL €lvan O 0T AloTa
Ko €101 0 PHEGOG XPOVOG €VPEOT|G TAPUHEVEL 1510G.



1.2 Avoytn SievBoverodotnon (open addressing)

H péBodog autn xpnoiponoteitan dtav to TANB0C TV E10ayRYOV 1 glval HIKPOTEPO
N 100 twv Sabéopnyv Béoewv m. Tote pnopel va ano@evyBei n xpromn Alotag pe
Tov €&1¢g TpOTO:

duldooeton o TOAD €va oTolyeio oe k&Be B€on tou mivaka. Av n Béon A[h(a)]
OTIOL TIPEMEL VA amoBnkevBel To 0TOKEID @ €IV KATEIAUEVT, TOTE SlEpELVATAL
av 1 enopevn Beon eivon eAevBepn, K.0.K. péxpig 0tov Ppebel eAevBepn Béom. Na
v ebpeon (Find) kon ) Sraypaen, eAéyyxetat mpdta n Béon A[h(a)] ko av givat
KOTEWANPHEVT] and oToLXEI0 SIXQOPETIKO TOL a TOTE Siepevvdran 1) emOpevn Béon,
K.0.K. HEXPLC OTOoV gite Bpebei To atoiyeio eite fpebei kevr) Bomn ywpig va éxel fpebel
TO 0TO1XEl0, TO OT010 OT|HAIVEL OTL TO aTOLXElD SEV LTIAPYEL O0TO Ae§IKO (0AALOG B
€npeTie va eiye pmel oty Kevr] Béom).

H napamave pébodog Aéyetar ypappuki Siepeovnon (linear probing) aAA& dev
A€1ToLpYEl KOAG OTQV 1 EIVOL GUYKPIOTHO HIE TO 1M AOY® TOL OTL SI0VPYEL HEYAAEG
ovoToLKieg ouVEXOpEVMV BédemVy o1 omoieg av&avouy TNV TMBavOTNTX KaTtdAnYng
¢ enopevng eAevBepng Béong k.Am. H péBodog meptypd@etal TUMKG HEC® HLOG
ouvdptnong Siepedvnong Béang e opiopata 10 KAEWSL a ko Tov avéovta aplBpo
BRpatog i = 0,1,..., mov kaBopilel oe k&Be Prpa ¢ mowax Béon tov mivaka Ba
SepevvnBet:

posi(a,i) = h(a) +imod m, i =0,1,...

Mua koA Tepn péBodog eivan n TeTpaywvikn Siepeovnon (quadratic probing) 6mou
av n Béon A[h(a)] eivon katetAnppévn, Siepevvaton n e&ng oepd Béoewv:

posy(a,i) = h(a) +c-i+c -i*modm, i=0,1,...

omov 7 ivat 0 av€wv apdpog B¢ong mov Siepevvartal, kat ¢, ¢ otabepég. Ko autin
HEBoSog pmopel va STHIOVPYIIOEL CLOTOIKIEG, TIG AEYOHEVEG SEVTEPEVOVTES TVATOL-
Xieg.

M akopn KaAOTtepn HEB0SOG, IOV TIPAKTIKG TIOHPAYEL PO APKETH TUXXIX TEPK OE-
oewv, KaBopilel v amootaot Slepeblvi|ong 0oV GLUVAPTNOT] TOL KAES10V a, Ao~
@evyovtag T dnuovpyia cvotoyiwv. H pébodog Aéyeton S1mAGG Katakeppatt-
opnog (double hashing) kot xproiponolei §0O SIHPOPETIKEG CLVAPTIOELG KATOKEP-
HaTiopoU yix tov kabBoplopd g B€ong Siepedvnong:

posgn(a,i) = hi(a) +i-ha(a) mod m, i=1,2,...

Amnodeivoetan 6TL av LTOBEGOLIE OPOIOHOPPO KATAKEPHATIOHO (KATL TTOL TIPO-
ogyyileton and Tov SUMAO KATAKEPHATIONO), av ov = n/m < 1 givan 0 mapayoviag
(QOPTOL, TO KAOTOG EL0AYMYNG KL EDPECT|G PPAOCOVTOL ATO TNV TIHN ﬁ: n mbo-
VOTNTQ €0PEOG KEVIG BEONG KATG TNV €loaywyn 1 Ty gvupeon eivanl 1 — a (Bew-
POVTAG OTL 1| oLuVAapTNON Béang emAéyel BEaeig axedov Tuyaia Kot ave&dpTnTo Ao
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TIG TIPONYOVHEVEG SOKIHEG) KL EMOHEVAOG O AVAUEVOHEVOC aplBpOG SoKIP®Y gival
1/(1 — ). Mux m10 mpooeKTIKN avaAvon Seiyvel OTL 0 xpOVOG €DPEGNG GTOLXEIOL

TIOV UTIAPYEL OTOV THVOKX EIVAL TOAD KAAVTEPOC: min{é In ﬁ + é, ﬁ A

Katakeppatiopog kovkov. TENog, pia apketd Stapopetikn péBodog mov Aéye-
TOl KATAKEPUATIOUOG KOUKoV (cuckoo hashing) kou mpotafnke mpwy 20 €tn mepi-
nov ano toug Pagh kon Rodler [4] €xel amodeyBel 18iaitepa amoteAeopATIKT KO-
B¢ e&aopaiilel atabepd ypovo evpeang (2 Sokipég povo!). Ko oe autn ) pébodo
XPT|OHOTO0UVTOL 600 S1X(POPETIKEG CLVAPTNOELG KATAKEPHATIOHOV A1, ho OAAK
HE TEAEIWG S1APOPETIKO TPOTIO AT’ OTL GTOV SUTAO KATAKEPHATIOHO. ZUYKEKPIUEVT,
dnuovpyovvtat dvo mivakeg m Béoewv. Kabe otoyeio pnaivel oty Béon hy(a)
TOU TIPATOL THVOKA KL oV AUTH €ivan KatetAnppévn “Sioyvel” 1o atolyeio a’ mou
Bpioketan ekei®, To omoio pmaivel oty Béon ho(a’) Tov Sedrepou mivaka, 6mov av
uTapyeL oTotyeio a” “Sidyvetar” Ko emavaAapBavetot n mapandve Sadikaoia o
10 a”, K.0.K. PEXPIG OTOUL KATIOL0 OTOLKEID V& pTel o€ eAeDBepn B€om 1) va Snpovpyn-
Bel kOKAoG. ZnV TeAevtaia mepintmon npénet va yivel rehashing, emAéyovtog veeg
OULVOPTHOELS KATOKEPPATIONOD. XNV HEB0S0 auTA 1) El0ay®YN PITOPEL VO KOOTI(EL
XPOVIKG& Alyo TeploaoTepPO, OH®G N €VPEDT (KOt 1) SlaypaQT] EMOHEVKG) YiveTon ag
2 10 OAD SOKEC: TO oTOLXElD a, av BplokeTon oty Sopn Ba Bpiloketan eite o
Béon h1(a) Tov Mp@TOL TivaKa gite 0T BEon ha(a) ToL SevTepov.

Znueioon: og 6Aeg TIg peBOSoLG avory g S1eLBLVG1080TNOMNG, AV O TIIVAKAG yepioel
npénel va av&nbei to péyebog (T.X. va SUTAACIXGTEL TO M) KO VO YIVEL OVOKOTOKEP-
patiopog (rehashing).

“H avéoon €yet kémoio Babjd SuoKoAaG Kol a@HVETON G GOKTOT). EEKIVAOTE XMOSEKVHOVTOG
OTLKOTQ& TNV EL0OY®YT] TOL 4-00TOV OTOLKELOL 0 AVAHEVOLEVOG apLBpOG SoKIL®V PéEXPL Vo Bpebdel Kevn
Béon eivar m/(m — 7).

>0 koOKOG Py&lel T avyd GAAGY TIOLAIGY O TN POAL TOUG Yot var BaAeL Tar S1ké Tov, €€ 0L Ko
T0 Ovopa NG peBodov.
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