Alaouvdedepevec AoUEC

NIOTEC
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AlaouvOEdEPEVEC DOUEC

e H pvnun evog nivaka 0eOUEVUETAI CUVEXOMEVA
e N Npoofacn oTo i-00TO OTOIXEIO €ival APEDN
kabwc n dieUBuvon Tou €ival yvwoT €K TWV NPOTEPWV
Kal JNOPEi va UNoAoyYIoTEl ano Tov JETAppacTn
e MnopoUuE va KOTAOKEUAOOUNE OOUEC TA OTOIXEIA TWV
onoiwv BpiokovTal o€ dIapOPETIKEG BETEIC TN MVNUN,
Kal Ta onoia ouvoeovTal HETAEU TOUC NEOW DEIKTMV

e H Beon Tou «i-ooTOU» OTOIXEIOU DEV Eival YVWOTN,
Kal NPENEI va EVTONIOTEl, diavuovTac TNV Ooun
KaTA JNKOC TWV OUVOECEWY HETAEU TWV KOMPWV TNC

e 0UOIAOTIKA OEV UPIOTATAl «i-OOTO» OTOIXEIO
e aQuTn N opoAoyia 1oxvel (anoAUTa) YHOVO YIa MiVAKEG
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dleubuvaon dleubuvaon
NPWTOU i-ooTou
OTOIXEIoU OTOIXEIOU

—— — —— — -y

&array[0] &array[1]
gival gival
array array + 1i*sizeof (T)
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deikTNG OTO
NPWTO OTOIXEIO
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Kataokeun d1acuvOedeueEvwV OOUWV

e Q1 dlacuvdedepuevec dopeC kaTtaokeualovTal
oTadiakd, KOUPo npoc Koupo
e OXI JOVOMIAC, ONWC M.X. Ol MIVAKEC
e KaBe veoc kOPPBOC Npenel va ouvdeBei e Touc NON
UNApYoVTEC KOUBOUC, NE KATAAANAO TPOMO
e E£TOI WOTE Va €ival duvaTn N NpooneAacn OAWV TwV KOUBwV

e [a kabe KOUPBO NOU AnNOPAKPUVETAI, NPENEI va
NPOCapPHOCTOUV 01 OIACUVOETEIC TWV UMOAOINWY
o KaBe dopun £xel eva ouykekpiuevo (iowc O1apopeTIKO)
TPONO NPoonEAAONG, CUNPWVA PUE TOV OMNOIO
e opifovTal ol JeikTEC dIAOUVOEONC TWV KOUPBWV

e uAonolouvTal ol Bacikec AsiToupyiec avaliTnong,
npooBnkKnc, anouakpuvonc
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Avadpouikec/enavalaupavousvec OOUEC

e Mia ano TIC KAAQOIKEC HOPPEC DIACOUVOEDEPEVWV
oWV €ival oI AEYOUEVEC aVAaADIPOHIKEC OOUEC
e OTav €va ano Ta nedia Tnc ival dsikTng og dopun 16iou TUNOU

e O1 avadpopikec dopeC kaTaokeualovTal Je
enavainyn Tou idiou dopikou aTorxeiou (KOuBou)

o Q1 dlacuvdeoelc heTa&u Twv KOUPwv (N apxikonoinon
TwV OEIKTWV ano KOUPBo o€ KOUPO) YivETAl CUNPWVA
IE TOUC KAVOVEG Nou dlENouV TNV Ooun

e OlapEPOUV avaloya PE TNV NeEPINTWON
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AvalnTnon/dleAeuon

e H d1eUBuvon €VOC CUYKEKPIMEVOU KOPBOU TNG OOUNG
Oev Pnopei va unoAoyioTel Je Baon TNV apxn TnG
dounc (Tnv d1eubuvon ToUu NPWTOU KOWPBOU TNC)

e 0l KOUPBoI BpiokovTal OE PUN CUVEXOUEVEC BETEIC TNG MVAMNG

e O POVOC TPOMOC VA EVTONIOTEI EVAC CUYKEKPIMEVOC
KOMBoc (N va dianioTwOei 0TI dv unapxel) €ival va
o1avuBei n doprn, KOUBO Npoc KOUPO, HEXPI Va
avakaAUWoupe Tov eniBupnTo koupo (av unapxer)

e H perapfaon ano To «nNPonyoupevo» KOPBO oTov
«EMOPEVO» YIVETAlI CUN(PWVA PE TOUC KAVOVEC
dIaouVvOEDNC TNC EKAOTOTE OOUNG

MpoypappaTioyoc 11 7 lalis@inf.uth.gr



struct list {

nxt nxt +——s
.. /* data */
struct list *nxt;
Y
struct 1list2 {
.. /* data */ N
struct list2?2 *nxt; - nx -
struct list2 *prv; prv prv | L
Y
struct btree {
/* data */ rlght
struct btree *left;
struct btree *right;
b
left | right left | right
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AnAa ouvdedeuevn AioTa
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EvOeikTIKN uAonoinon

o KaBe kOMBOC NepIEXEl Eva OEIKTN NOU APXIKOMOIEITAl
£TOl WOTE Va OEIXVEI OTOV EMOMEVO KOUPO

e H apyxn tTnc Aiotac (d€ikTnC 0TO NPWTO KOWPO)
anoBnkeueTal o€ pia (kaBoAikn) peTaBANTN

e Elcaywyn: o veoc KOUBOC eil0ayeTal we NpwToq
KOMBOC TNG AioTac (dev eAeyXoUE Yia OINAEC TIMEC)

e Avalnrnon: apxioupe ano Tov NpwTo KOUPO Kal
diaoxi(oupe TNV AioTa, KOUBO Npoc KOUPO, HEXP! va
Bpoupue ToV KOUBO PE TNV EMBUKNTN TIMN

e Anopakpuvon: o kouBoc evronileTal ue avalnTnon
Kal NapakaunTETAl, CUVOEOVTAC TOV NMPONYOUNEVO
KOMBO HE TOV EMOPEVO
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Avalntnon (enmiTuxnuevn)

find C

root
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Avalntnon (anoTuxnuevn)

find D

—l

root
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struct list {
int v;
struct list *nxt;

Y
struct list *root;

void list 1nit() {
root = NULL;

int list hasElement (int v) {
struct list *curr;

for (curr=root; (curr != NULL) && (curr->v != v);
curr=curr->nxt) ;

return (curr != NULL);
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Eicaywyn (o€ kevn AioTa)

roote@

root
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Eicaywyn (o€ un kevn Aiota)

—/1
add C

> C nxt

root




void list insert(int v) {
struct list *curr;

curr = (struct list *)malloc(sizeof (struct list));
cCurr->v = v;
/* eloaywyy véou kOUPou oTnv opXn TNC Alotag */

curr—->nxXt = root;
root = curr;
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Anopakpuvon (JE NPoONYOUPEVO KOUPBO)

root

nxt -i Ai) nxt

—

—
remove A ij\/L7
T

~
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Anopakpuvon (Xwpic nponyoUuusvo KOPRO)

root RC) nxt

/1
remove C ij\/L7
root C xt

/ T~
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void list remove (int v) {
struct list *curr, *prev;

for (prev=NULL, curr=root; (curr !'= NULL) && (curr->v != v);
prev=curr, curr=curr->nxt) ;
1f (curr != NULL) {
if (prev == NULL) {
/* mapdrouyn npdtou ké6uRou tng Alotoag */
root = curr->nxt;
}
else {
/* mopdxroauyn ké6uBou ue mponyoUuuevo roO6uRo */
prev->nxt = curr->nxt;

free(curr) ;
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KukAIka ouvOedepevn AioTa
ue €10IKO TEPUATIKO KOUPOo
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Xpnon TEPUATIKOU KOUBoU

>TnVv anAn Aiota, og kabe Bnpa Tng avalntnong
yivovTal OUo eAeyXol

e AV EXOUME (PTAOEI OTO TEAOC TNG AioTaC

e av BpIOKOYAOTE OTOV €NIBUUNTO KOWPO

Av o0 kopBoc unapxel, kata p.o. xpeialovrar N/2
Briuata (N €Aeyxor), aAiwg N Bripata (2N €Aeyxol)

Eniong, xpeialerar €101KOC XEIPIOPOC YIa TNV
NEPINTWON TNC ANOUAKPUVONC TOU NPWTOU KOWPBOU

BeATioTONOINOMN: UAOMOIOUUE TN AIOTa WC KUKAIKN
AiOTa, Kai XpnolIYonoIoUpE evav adEelo apxIko KOUPBo
(Nou dgv £XEl «NPAYUATIKO» MEPIEXOUEVO OeOONEVA)
wWC TEPHATIKO kOHPBo / sentinel otnv avalditnon
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Avalntnon (neTtuxnuevn)

find B

sentinel node

root —> nxt
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Avalntnon (anoTuxnuevn)

find C

sentinel node

root —> nxt
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struct list {
int v;
struct list *nxt;

Y
struct list *root;

void list init() {
root = (struct list *)malloc(sizeof (struct list));
root—->nxt = root;

int list hasElement (int v) ({
struct list *curr;

root->v = v;
for (curr=root->nxt; curr->v!=v,; curr=curr->nxt);
return (curr != root);
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Eicaywyn (o€ kevn AioTa)

root —> -

nxt

add C

root —> -

nxt
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Eicaywyn (o€ pn kevn AioTta)

root —> - nxt nxt nxt
/1
add C
root —> - nxt nxt - nxt

C nxt
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void list insert(int v) {
struct list *curr;

curr = (struct list *)malloc(sizeof (struct list));
cCurr->v = v;
/* elLoaywyny véou kOUPoU oTnv opXn TNC Alotag */

curr—->nxXt = root—->nxt;
root—->nxt = curr;
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Anopakpuvon (JE NPoONYOUPEVO KOUPBO)

°

root —> B nxt nxt nxt

—

1

remove B ij\/L7

| )
root — B nxt - nxt B Xt
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Anopakpuvon (Xwpic nponyouusvo KOPRO)

h 4
root —> C nxt > (C) nxt

—

1

remove C

root —> C nxt C xt
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void list remove (int v) {
struct list *curr, *prev;

root->v = v;
for (prev=root, curr=root->nxt; curr->v!=v;

prev=curr, curr=curr->nxt) ;

i1f (curr != root) {
/* mapdxopyn ké6uPou */
prev->nxt = curr->nxt;
free(curr);
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AINAG ouvdedepevn AioTa
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AnAonoinon anopakpuvong

>TNV anopdakpuvon, N Aiota diaoyileTal e dUo
DEIKTEC, Evav OTOV KOUBO MOU EAEYXOUME Kal evav
OTOV NPONYOUHEVO KOPPO, ETOI WOTE AV EVTOMIOTE]
0 €NIBUPNTOC KOWPBOC va Tov NAapakauWoUuE

Av n AioTa €xel N koupoucg, kata PJeco opo Ba
xpeiaoTouv N/2 Briuarta kal ouvenwc N avabeoeic
BeATIOTONOINON: UAOMOIOUKE TN AioTa w¢ dinmAa
ouvOdeDdEPEVN AiOTA, ONOU KABE KOPPBOC OEIXVEI OTOV
£NOPEVO AAAG KAl OTOV NPONYOUUEVO TOU

MnopoupEe NAEOV va anopakpUVOUNE evav KOUBO
apKei va £XoUlE £va OEIKTN O auTOV

e Oc xpelaleTal evac OsikTNC oTOV NPONYoUHEVO KOURO
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struct list2 {

int v;

struct 1list2 *nxt;
struct list2 *prv;

Y
struct list2 *root;

void list init () {
root (struct 1list2 *)malloc(sizeof(struct 1list2));

root—->nxt = root;
root->prv = root;

int list hasElement (int v) {
struct list2 *curr;

root->v = v;
for (curr=root->nxt;
return (curr != root);

curr->v!=v; curr=curr->nxt);
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Eicaywyn

root —> -

nxt

add C

prv

root —> -

nxt
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void list insert(int v) {
struct 1list?2 *curr;

curr = (struct 1list?2 *)malloc(sizeof (struct 1list2?));

curr—->v =

A

/* £ LoaYOVN

curr—>nxt
Curr->prv

véou xOuBou otnv apxn tng Alotac */

root->nxt;
root;

curr->nxt->prv = curr;
curr->prv->nxt = curr;
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Anopakpuvon

root ——%i A i nxt __>i Ai) nxt - nxt

s A A
prv prv prv

remove A

\

root —> A nxt A xXt - nxt

prv prv prv
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void list remove (int v) {
struct list2 *curr;

root->v = v;

for (curr=root->nxt; curr->v!=v;
if (curr != root) {

/* nopdrouyn roéulou */
curr->nxt->prv = CUurr->prv;,
curr—->prv->nxt = curr->nxt;

free(curr);

curr=curr->nxt);
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2 UYKPION

e AnAa ouvdedepevn AioTa

e &va nedio OEIKTNG

e OUO OUYKpIoEeIC ava Bnua avalnTnong

e OUO avabeoeic ava Brpa avalTnong yia anoPdakpuvon
e KukAika ouvdedepevn ANioTa PE TEPUATIKO

e ¢£va nedio deiKTNC Kal Evac TEPUATIKOC KOWPBOC

e HIa oUyKpIon ava Bnua avaliTtnong

e OUO avabeoeic ava Brnpa avaliTnong yia anopdakpuvon
o AINAG ouvdedepevn KUKAIKN AiOTa PE TEPUATIKO

e OUO nedia OeiKTEC Kal Evac TEPUATIKOC KOUBOC

e HIa oUykpion ava Bnua avalitnong

e HIa avabeon ava Bnua avalTnong yia anoyakpuvon
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Ta&ivounuevn AioTa
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Eniraxuvon tnc avalntnong

e 'Otav avaldnTeiTal £vac KOUPOC PUE CUYKEKPIHPEVO
NEPIEXOUEVO, NPENEI va eAeyXBouv 0Aol o1 KOuBol
HEXPI va BpeBei 0 (NTOUNEVOC 1N HEXP! VA (PTACOUHE
0TO TEAOG TNC AioTac

e AV 0 €NBUPNTOC KOUPOC OV UNApXEl OTNV AioTq,
avaykaoTika Oa diacyxiofsi oAOKANPN n Aiota

o BeATiwon: Ta&ivounon Twv KOPBwWV TNC AioTag

e OUMQPWVA PE KANOIO GUVOUAOHO TWV NEPIEXOUEVWV TOUG
N eva nedio-kA&1di Nou XpnoIKONOIEiTAl yia TNV CUYKPION

e H sicaywyn aA\adlel, ETO1 WOTE 0 VEOC KOUPBOC va
TOonoBETEITAI HETA AnNO OAOUC TOUC KOUBOUC HE
KMIKPOTEPEC» TIUEC, KAl MPIV arno OAOUC TOUC
KOMBOUC UE «HEYAAUTEPEC» TIUEG
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struct list {
int v;
struct list *nxt;

Y
struct list *root;

void sortedlist init () {
root = (struct list *)malloc(sizeof (struct 1list));
root—->nxXxt = root;

int sortedlist hasElement (int v) {
struct list *curr;

root->v = v;
for (curr=root->nxt; curr->v<v; curr=curr->nxt):;
return ((curr!=root)) && (curr->v==v));
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volid sortedlist insert (int v) {
struct list *curr, *prev;

root->v = v;
for (prev=root,curr=root->nxt; curr->v < v;
prev=curr, curr=curr->nxt) ;

curr = (struct list *)malloc(sizeof (struct list));
cCurr->v = v;
curr—->nxt = prev->nxt; prev->nxt = curr;

}

vold sortedlist remove (int v) {
struct list *curr, *prev;

root->v = v;
for (prev=root, curr=root->nxt; curr->v < v;
prev=curr, curr=curr->nxt) ;
if ((curr != root) && (curr->v == v)) {
prev->nxt = curr->nxt;
free(curr) ;

}
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Ta&vounuevn vs. un-ta&ivounuevn Aiota

e H peyain diapopa otnv avalntnon unapxel otav
0 €MBuPNTOC KOPPOC dev BpiokeTal aTnv AioTa

e Me Ta&vounuevn Aiota xpeialovral KaTa HECO OPO
N/2 Bnuara, evw Pe un-ta&ivounuevn Aiota
xpeialovtal navra N BnuaTa

e Av 0 KOJBOC unapxel, kal ol duo Pebodol anarrouv
kKaTa HEco opo N/ 2 Bruata — okePTEITE yIaTi!

e YNApXel OUWC KOOTOC: OTNV Ta&ivounuevn AioTq,
Npenel va yivel avalnTnon Kata Tnv €i0aywyn

e Av OpwC dev enmTpenovTal «dInAoi» KOuBol, TOTE N
£10aywynN UNOXPEWTIKA cupnepiAapBavel avalntnon
(kal oTnVv pn-Ta&ivounuevn Aiota), onoTe n xpnon
Ta&ivounuevNG AioTac YiveTal akopa Mo EAKUCTIKN
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AioTa vs. dUVANIKOC Mivakac

e Av 0 nivakac nepiexel Ta oToixeia he Ta dedopeva,
ol AEIToupYieC NpoaBnkNg/agpaipeonc UNopei va sivai
(NoAU) nio apyec ano OTI G€ Pia AioTd, Aoyw
avTiypapnc / METAKivnonc Twv OTOIXEIWV

e Av 0 nivakag nepiexel OEIKTEC OTa OTOIXEIA YE TA
dedopueva, n anodoon €ival napopola Pe TNV AioTa

e e mivaka pe Ta&ivounueva oToixeia, n avalditnon
unopei va uAonoin®si nio anodoTika pe duadikn
avalntnon (binary search)

e vyiaTi Oev PMOpPEi va yivel o€ AioTa;

e e OUVAPIKO Mivaka Ynopei JNopei va yiverai
«olwnnpn» avtiypagn 0edoUEVWY KaBe popd
nou aAAalel To peyedoc Tou (BAENE realloc)
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