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Ewaywyn. Xxomdg tng epyaciog elvon 1 XaTaoxeut| Wog anAng Wy ovig ova-
{Amone (search engine). Aut nepthoufdvel To oyediaoud xon Ty LhomoinoY
. Anapaitntn npobnddeon elvar mpoaves 1 avAAUGCT), HERETY XU XATAVOY-
o1 T®V EUTAEXOUEV®Y DABLXACLODY, TEOXEWEVOU Yo ETLAEYODV Ol XUATUAANAES
dopég dedopévewy xat alyoprduot xou xaTéTY TV ueVddwy ulomotiong ot
YAdooa npoypoppatiopot tou anouthinxe (C). Axolouvdel o oyedaoude g
unyavig avalhtnong xou téAog 1 vAomoinon Tng.

ITeprypapn twv evepyeldv.  Apywd xatavodnxe xou uehetidnxe to Véua.
Kotomy avarddnxay ot anoutolueveg Sradixacieg. Xtn cuveyeta ueAethinxoy
ot uéYodor avdntuine (Soués dedopévewy xar alyopiduot) xou ot TpEocpepbUEVOL
TP6TOL VAOTOINoTG and TN YAWooa. Axoholince o oyedIAoUoS TNG EQAUPUOY TS
xan €nerta 1) vhoroinot tng oty C. Iho cuyxexpéva:

Koatavénon 9épatog. H amhy| unyavr avalhtnong mou xAndvxoue vo
xataorevdooupe Yo AouPdver we elcodo apyeia xewévou, Ya Poloxel Tic Aé€elg
Tou TepLEyouy xar Vo g Statnpeel ot uviun tou utokoyioth. Katémy o yex-
otng Vo etodyel oty egapuoyy| wiat AEEN 1) Eva hoynd cuvBuaoUd AEEEWY ot 1
epapuoyt Yo Tov TAnpogopel ot mowa apyela Beloxeton N AEEN | 0 cuVBLACUOS
authC.

Anoutodpeveg dadixaocieg. Ouolaotind ol faocinég anoutolueves Stadt-
xaoiec elvon ot €

1. Avdyvwon anéd ta apyeio.
2. Ydpwon twv AEEewv.

3. Anodfxevon tov Alewy xadoe xar Aoty TAnpopopudy (m.y. apyeio
070 0molo avixoLV) ot wo dopr| eSoUEvwy GTN UVAUT TOU UTONOYIOTH.

4. Avdyvworn tng emduuiog tou yeRotn xar g AEENg 1) Tou cuvduacuol
Aé€ewv Tou avalnTd.

5. Avalhtnomn otr Soun v AéEn f ocuvduaoud Aélewy xar EVNUEQKOT) TOU
xehot



Meédodol vhoroinong. Boow| anaitnon and 1n Sour dedouévwy mou Yu
emhéEoupe efvon BéBoua 1 TayhTNTal XaTaoxeLhc TNe (amoVxevons Twv Aéewy
o€ auth), 0AAG xuplwe 1 Tyt avalhtnone. Me Bdon wio extetopévr ue-
AEtn ot Biphoypagpia, Eytve pavepd 6Tl UTdPYOUY AEXETES XATNYOPIEC BouwyY
dedopévwy mou Yo unopodoay va xaAbdouy Ty anaftnoy anodixeuons Twy
oToyelwy ot uviur, 1 xadepio ue EEYWPIOTE TACOVEXTAUATA XU UELOVEXTH-
poto. Seywploaye Yepnes Paoixeg:

1. Aévdpa (trees). AmAd duadixd dévdpa avalhtnong, 6mwe xar dhheg aniég
douéc (Moteg, oupée mpotepaudtnTag, oweol) @avNXE Vo unv enopxoly,
o xat 0 Ypdvog eloaywyhc otoyeiou xou avalitnong eivo Yeydiog
(O(h), émou h 1o Ooc tou dévdpou, T0 omolo oty nepinTwor yog eivo
HEYGAO, Aoy Tou TARYoUG TwV AELewy xar 00TwS 1 dAALG dev umopel
va gbvor xahOtepo and 1o O(logan) Tou toppomnuévou duadixol dévdpou
owozlﬁmong). Mia Behtiwon otnyv taydtnTa Yo yropolcay vo Tpoc@é-
EOUY EWIXEC UOPPES 100P- POTNUEVLY BEVBPWY, 6Twe T AVL-trees, ta
2-3 trees A} ta red-black trees. 261600 1 TOAuTAOXGTTA GTNY LAOTIOIMOY)
TV ANATOVPEV®Y dtadixaotdy (1.y. g enavellooppbdnnons ota dévdpa
AVL) ouvendyetar moavds xar xoaduoTéenon otny xataoxeuy xat €1ot
ATOPUYAUE X AUTES TG EEEALYUEVES LOPPES.

2. Tries. H yevixeuon auth twv duadixwy SEvipwy, xatd tnv omola 1) do-
xhadaaoelg oe xdle eninedo xadopilovton byt and ohdxAnen TNy T TOU
*(he100, AN u6vo amd Eva pEPOg NG (my. OTNV TEPITTWOT| Hag and Ta
TEWTA YESUUATH ot Oyt o’ OAN TN )\&':EY]) TAPOUGLALEL OYETXE ATAY| UAO-
moinomn xou mdavd Yo unopodoe va yenotwonomdel. H onavidtnio twy
eQopuoY®y xar 1 eEAAetmig BiBAoypagio ouwe pag anétpeday. Emmiéov
Y yeydho nhfidog MéZewv xar avdhoya pe tnv axpiPr vhomoinon (m.y.
ohgafnTixh) 1 un tadvounon xa € oo Bddoc) mavd ot ypdvor va
unv Arav ot Théov xavormowntixol. o mapddetyya o ypdvog avalhtnong
elvar yevixd O(1), 6mou 1 0 aprdude v entnédwy tou trie.

3. Kotaxeppatiopée (Hashing) H teyvixh tou xatoxeppotiopod pog emt-
TEETEL VoL xaTave{oupe Ta ototyela mou Yélouue va arodnxeloouue oTig
Ve€oelg eVOg TVAXA, YENOLOTOWVTAS UL CUVARTNOY XATUAEQUATIONOU,
1 onofo petoonuatiler T xhedid oe deixteg tou mivaxa. (Llpogavde 7
dueon anoViixevon oe amho mivoxa e YEoelg 60eg xou T xAeWwLd, di-
Y WS CLVAPTNOT XATAAEPUATIONOV, amoppinTETUL piag xou Yo 0dnyodoe e
weydho mivoxa, 6mou 1 avalhtnon do émpene va yiveton oeptaxd.) Bé-
Bana yeerdletar pio u€dodog YELOUOL TEPIMTWOEWY 610U oTny (o Véon



TOU Tivoxa xaTatdocoviar neploodtepa and éva xAedid (overflows/ col-
lisions - mou undpyouv 6nwe anodexvier to Birthday Paradox). Me
yerion méviwe tne teyvixnic tou hashing unopolue va emttdyouue otny
xohOtepn Tepintwon (btav dev undpyet obyxpouan) dueon anodfxevon
xou avéoetnon (tééne 1). Autd ta TAeovexThuata TNV Ty UTNTA, OE GUV-
SuACPO PE TO YEYOVOS OTL O XATUXEPUATIONOG Efvan o Stadedouevr xou
doxwacpévn Aoon o€ TEoPAfuATA OTWS xou To Btxd pag, Yog odRynoay
otny emhoyt| Tou w¢ pédodo déunons twv dedouévwy pog. Avaibouye
ToEaXdTe TNV ETAOYY Tou eidoug Tou xataxepuaTiopol (doa xon Tou av-
TioToyou Tivaxa), TG XATEIAANANG CUYARTNOTC XATAXEQUATIOLOD XAt TNG
XATIAANANG UEVOBOL YEIPIOPO) TWY CUYXPOUCEWY.

Eido¢ xataxeppatiopot. Oo Aéyoue Twe YeVixd €youue vo emAEEoUYE
avdueca oe:

1. Yrotxd xotoxeppatioud (static hashing). Xty nepintwon autf o niva-
xag mou yenotpornotettar elvon otordepol peyédoug.

2. Avvauixd xataxeppatiopd (dynamic or extendible hashing). Eite yon-
owornowdvtog direcotories (avtiotoyn nepintwon ye to tries), eite oyt
€YOUNE OTNV TEPIMTWOT aUTH PETUPUAAOUEVO AmoUNAELTING YWPO, AVd-
Aoya ue tar dedouéva.

ITpoxewévou va anogiyoupe Wwia uTepBoAxd TohdTAoxr vhonolnor, xadwg xou
xJUOTEONOT AATE TNV XATACKELY| TNG OOUNE XU UG XU O OEGUEUOUEVOS
Y@pO¢ BeV Elval ATAYOREUTINOS, TEOTIUNOAUUE TO CTATIXO XATAXEQATIOWRO.

Yuvdptnon xataxeppaticpot (hash function). Mo dovixs ouvde-
TNOY) XATUXEPUATIOUOU XATAVAAWVEL AfYo Yeévo and tov enelepyaoTy| xot Sio-
omelpet oyotduoppa ta xAewid. IloAAéc mpotdoelg umdpyouy, avdueoa oTig
omoleg xou ot e€X¢:

1. Mid-square. H ieb9uvon npoopiopol urohoyiletou nafpvovtag oplouéva
bits and 10 Y€co Tou TETPAYDVOUL TOL TEOGBLOPLOTY| TOL XAeW0). Amoutel
uéyedog tou mivaxa Suvduews Tou 2.

2. Division. Xpnouwonowlue Tov TeEAesTY| Tou uTohoitouv modulus oty Stai-
PECT] TOU TPOGBLOPIGTYH TOU XAEWLOL UE Evay TEMTO aprdud yio var UToAo-
yioouye 0 diebYuvon mpooplouov.



3. Folding. XwpiCouye tov mpoodiopioty) Tou xAewiot oe pépn T omola
TEOGUETOVYE Yo v Tdpoude TN Siebiuvon Teooplouou.

4. Digit Analysis. Xprnowgonoteitar oe TEQITTOOELS 6oL -avTiVeTa Ye To Ot
%6 pog TedPBANUa- To xAedid efvan Gha ex TwV TpwTépwy Yvwotd (perfect
hashing). H 3iebduvon nafpvetar and ta Pnoio touv mpoxintouy and to
UETACY NUATIOUO TV TRoodloploT®wy ot apiduols YENOLLOTOWWYTAS X3
mota 3o T.

Aoxwdlovtoag TohOTohoxeS GLUVARTATELS XaTaxepUaTionol Pactloueveg o€ ho-
Yixég mpdéelg mdvew ot bits, ot onoleg elvon TayUTERES AMd TOV TEAECTY| TOU UTO-
Aoimou (Adyw umepBohxol apripol cuyxpoloewy- (owe xou and xoxr emhoyn
Tou peyEdoug Tou Tivona xataxepuatiodol. Katagpbyoue €tol 6tn ouvdptnom
mou Baocileton otn dradpeom, Tou eivon xor ToAD Sadedouévn Yo YeEVIXo) oxo-
To0 eQappoYES, BehTiwuévr, agol mpociécaue oAioUnon. H tayltnta uno-
Aoyopol Ty Sleudivoewy xo 0 apriuog TWY CLYXEOUCEWY ToU TEoEXLYY
ATAY YA TNV EQUEUOYT| Hog txavomomtxos. Emhé€aue guotxd mpwto apriud
yioo u€yedog tou mivoar xon StonpETy.

Meédodog yelpiopol Twy ouyxpoloewy. 'Eyouue -avducoa oe dAAeo-
300 Paocwég pedodoug yia va anotnxelcouye o oTotyeia T onola Bpioxouy
N VE€om T0ug XATEANUPEYY) amd dAAaL:

1. Linear open addressing or linear probing. Amodnxebouue t0 cuyxpou-
oVév ototyelo oe wa enduevny ekeddepn Véomn otov mivaxa.

2. Chaining. Ye xdde ¥éon otov nivoxa Eextvoly Stacuvdedeuéveg Aioteg,
€Toeg vo deyUolv T CUYXPOUOUEVY GTOLYEld.

Av xou 1 mpwtn uédodog eivar mo elxoha Lhomotfotun dev €xel T6G0 xANd
ATOTEAECUATA, ULUG XA 1) EloAY WY Y| UTopel va xaduoteprioet ToAL avalnTtovTog
NV enduevn eAel¥epn VEoT, eV %ot 1 avalATNOY XATAAAYEL O TEPLOCOTEQPES
ovyxpioec. EmiéEoue étor n Sedtepn pédodo (chaining).

ITpoogepbpeva epyaleio VAOTOiNONG. XENOWOTOWWVTAS TN YADOGSH
C xou 11¢ oUVAPTACELC TV TPOCYEREL LAoTIOLoAUE T Bactxd orueia Tou Tpo-
veduuotoc. Iho ouyxexpéva: Avollaue xon xheloaye ta apyeia yenotuo-
rowwvtog Tic fopen xou fclose, 1 omoleg av xou {owe Alyo apydtepeg and Tig
open xot close cuviotavton Yyl anAég epyaoiec 6mwe N avdyvworn. H odpwon



TV Mewy €yve oyt Sofdlovtag yopaxthpa - yapaxTthea, aAld SBdlovtag
ohéxhnpa strings (ypoppéc) xou droyweilovtac tic AéZewg ye 1 strsep (reen-
trant BSD andyovo g strtok). H hoon awth av xou poc otépnoe ) @opnté-
T TEOTIUNONXE TEOXEWEVOL Vo £Y0ouUE ALY OTERES TPOOBAOELS oTaL apyEla ou
dpo Aryotepn xaduotépnon. H anodfxcuon twv Aewy €yive oe douég, mou
nepthduBovay T AEEN xou To apyeio oo omolo avixer. Kdie Aén anodnxed-
e wla @opd v xdde apyelo, yia e€0LXOVOUNGCT) YDPOL XaL YPOVOL, EVEK OL
Aeerg amahhdydnxay and xépuata, TeEAElEs xTA. av xo Strprioaue teCd xou
xepaafa.  Ov dopég anodnxedTnray oe dtacuvdedeuévee Aloteg mou Lexvoi-
cav and mivaxa otadepol yeyédoug, otov onolo drevdivoelg €dve 1 cuvdpTno
xatoxepuotiogol. Iodto aprdud xovtivo oto yéyedoc Tou mivaxa mou VEaue
emAECaUE UE TO TpdYpaUua nextprime.c mou emouvantoude. H avalAtnon yi-
VETAL OTWE XAl 1) ElooywY N e BAon TN CUVARTNOT XATUAXEPUATIONOY, TOU oG
odnyel otnv xatdAAnAn 9€on otov mivaxa bucket xon xotémy oelplaxd oT Al-
OT, AV EYOLUE OoLYXEOUOY. AWCUUE GTO YPNoTN TN SUVATOTNTA ELCAYWYNS
Aoy exgedoeny avalhtnong tomou AéEnl KAI Aé&n2. H hoywr| éxgppaon
'H vrootnpiletar éuueca pe v avalrtnon 8o Aéewy pali.

Yxediaowos g epaproYns.  Me Bdon Tic nopandve Pactxég diepya-
oleg mou N wnyavr avalhtnong xokeiton vo extehel Staxplivaue T ToEAX AT
CUYOPTACELS XU TUARATA TOU TPOYPGUUATOS TOU OUXSOTOLCUUE OE apyEla:

seng.h
AnA&OELG GLUVIPTACEWY, OVOUATKY TOTWY SESOUEVLY Xat XVOAXDY UETOPAN-
TOV.

main.c
Yuvdptnon:
main

engine.c
YuvopThHoELS:
ReadFile
SearchFor

hashtab.c
YuvopTHOELS:
InitializeTable
Find



Insert
PrintTable
DestroyTable
Hash

Ylomoinon g epaproynis. O xddixag ehéyylnxe Ue TO UETAYAWTTIOTY
gee (GNU Compiler Collection) version 2.95.2 ota Aettoupyxd ouothuarto:
FreeBSD 4.2-STABLE xau Linux 2.2.17. Auvctuyog n yefon tng strsep, mpo-
xewévou va augniel 1 oLt 6nwg e€nyfoaue, O pag enétpede TN Soxiur
oe Microsoft Windows. H ddeia xdtw and tnv onola t€0nxe 0 xwduag emAé-
yOnxe va etvon 1 GNU General Public License. Axoloutolv clvtoueg odnyieg
YENONE TOU EXTEAEGUIOU xWOXA, THPUEVES antd TN Borleta Tou divel 1) eQapuoy

oTO YeNoTN:

Usage: seng [ASCII text files| seng takes a list of ASCII text files as an in-
put, stores them in the memory, prompts for a word or a logical combination
of words to search for and returns the name(s) of the file(s) containing this or
those words (commas etc. are ignored and the search is case sensitive). You
can enter a word to search for, or .AAND to search for wordl AND word2, or
.p to print Hash Table status, or .h for help, or .q to quit.

Y UUNEPAORATA.  ZETNEPVOVTAS Ta TPOPAAUNT ETLAOYHS TNS XATAAANANG do-
ung dedouévwy xon ahyopiduou, xatavénone Tou TeéTou VAOTOINCTE TOUS OTN
C xou opydvwong xou 36Unone Tou XWX GE CUVAPTHCELS, TUAUTA XU APYE-
o, KATAPEQAPE VoL VAOTIOIACOVKE Wit unyavi| avalATnomng UE ouYXEITxd TOAD
xohéc emdboec oty tayvtnTa. (Evdewtixd avagpépouue pbptwon 15MB xer-
wévou ot Ayotepo and 10 deutepdhenta xon avalntnon axaplaior oe Pentium
IT - 266MHz.) Ilpogavée ot eumelpiec mou amoxthdnxay eivor TOAAES xou oT-
povtixdtoteg. Evdewctind avagépouue tnv e€oixeiwon pe Ti¢ dtdpopec douég
dedopévwy xar alyopituoug, tn o Bddog xatavonon autey tou emAEyInoay,
Vv Telpa mou anoxthUnKe 0TOV 0poUs TEOPBANUAT®Y, CTNY AVAAUCT oL TO
OYESLACUO ONOXANPWUEV®Y -€0Tw Xt Uixpol UEYEVOUC- EQUQUOYWY, CTNY TPO-
YOUUUATIOTINN AVTIUETWTLON TEAYUATIXWY TEoBANUdT®wY, xodag BEBoa xou TN
AANOTEPY XATAVONOT XU TNV TEXTIXY) EEOLXEIWOT UE TIC XATAOKEVES TNG YAWO-
cag C, ewdud autéc mou agopoly TROTOUS LAOTOMGNS douwy BESOUEVRY X
ahyoplduwy.
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SuvnUpEVOL

Emouvdntetar 0 mnyaiog x®dag o€ Lop@y| XEWEVOL Yid TIC EQAQUOYES TNG
epyaoiag auTrg.

Eniong oe dioxétta emouvdnTovion T0 Tapdy Xe(UEVO GE NAEXTEOVIXT LOR®T),
xodide xou o myodog xou o exteréooc (FreeBSD xou Linux) xdduxag yio T

EQapUOYES TNG epyaciog auTrg.



