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AlaouvOEdEPEVEC DOUEC

e NOUEC UE OTOIXEIQ OE PN-CUVEXOHEVEC OEOEIC
OTNV KUpiwg pvnun Tou H/Y

e Mwc yvwpiloUPE MOU va BPOUUE TO KEMOPEVO»
OTOIXEIO TNC OOUNG;

e Ta oToIxeia TNG dOuNG oUVAEOVTaI JETAEU TOUG HE
PNTO TPOMO, HEOW BEIKTWV

e Ta oToixeia ovoualovral ocuxva «koppor» (nodes)
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Kataokeun d1acuvOedeueEvwV OOUWV

e H kaTaokeun yiveTal oTadiakd, KOUBo npoc Koupo
e OXI HOVOMIAC, ONWG M.X. Ol NIVAKEC
o KaBe koupoc dnuioupyeital EExmpioTa
e e KAaTaAAnNAn deopeuon duvapikne pvnung (ava koupo)
o Kai diacuvdEsTal Pe TOUC NON UNAPYOVTEC KOMBOUC
e Avanoda, oTav £vac KOUPOC anouakpuveTal,
npooappolovTal ol dIaCUVOETEIC TWV UNMOAOINWVY
e Kkal anodeopeUETal N VKN TOU KOUBOU Nou agalpeiTal
e KaBe dopn pnopei va «AeIToupyei» dIapOPETIKA
o OIAPOPETIKOI KAVOVEC dlaxeipiong/d1acuvdeonc TWV KOUPwWY

e OIAPOPETIKEC UAOMOINOEIC TWV AsIToupyiwv avalntnong,
NpooBnNKNG/ENEKTACNC KAl anopakpuvanc/ouppikvwong
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deikTNG OTNV
apxn e dopng
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Alaoxion d1acuvOEdEPEVWV OONWV

e O1 kOMBoOI pIac dlacuvdedepevnc Oounc Oev
BpiokovTal og d1adoXIKEC OECEIC OTNV PVAKN
e 0t avTiBeon e Ta oToixeia evoc (duvapikou) nivaka
e H Beon Tou «i-ooTOU» KOMPOU OEV €ival aueoa
UNOAOYICIUN HECW MIAC apiBUNTIKNG EKPPACTC

e WMOPEi Va uUnv UpioTaTal Kav kanoia auotnpn osipd

o KaBe KOUPBOC NpeNel va EVTOMIOTEI PE KATAAANAN
diaoyion TnG dounc (traversal)

e aKoAoOUBWVTAC TIC OCUVOEDEIC HETAEU TWV KOUBWV
e AUTO pnopel va €ival Jia noAunAokn diadikacia
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Avadpouikec/enavalaupavousvec OOUEC

e 'OTav eva ano Ta nedia Tn¢ douNnC €ival OEIKTNC €
dopun 1diou TUNou (dopIkn avadpoun)

e O1 avadpopikec dopec kataokeualovTal JE
enavaAnyn Tou idlou dopIkoU oToixeiou (kouBou)

e Q1 diIaouvdEoeIC NETAEU TwV KOPPBwWV (N apxikonoinon
TwV OEIKTWV ano KOPPo g€ KOPPO) yiveTal cuppwva
IE TOUC KAVOVEG MNou dIENouv TNV OouN

e OlapEPOUV avaloya Pe TNV NePINTWOon
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struct list {

nxt nxt +——>
.. /* data */
struct list *nxt;
Y
struct 1list2 {
.. /* data */ it
struct list2?2 *nxt;
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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AnAn AioTa
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>UHBaocelC

KaBe kOuPBOC nepIEXel evav OEiKTN Nou OEiXVEl
OTOV EMOMEVO KOMUPBO TNC AioTacg

Av o kopBoc gival o TeEAeuTaioc oTnVv AioTa,
0 OEIKTNC NPOC TOV EMOUEVO KOMPO €ival NULL

H apxn Tn¢ AioTac €ival evac EexwpioToC OEIKTNG
nou O€ixvel OTOV NPWTO KOUPO TNG AioTag
Ovopaletal keaAn TnG AioTac

Meow TNC KEPAANC KNOPOUE va OlacXiCOUUE NEPOC N
oAOKANpN TNV Aiota (ano Tnv apxn MeExpP! To TEAOCG)
Av n AioTta €ival adeia, n KepaAn €ival NULL
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struct list {

int key; /* plays the role of a search key/id */

/* more data, irrelevant for this example */
struct list *nxt; /* pointer to next node */

s

void list init(struct list **head) {
*head = NULL;

struct list *list new () {
return (NULL) ;
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Aladikaoia avalnTnong

e Apxi{oupe ano TNV KEPAAN

e Aiaoyi(oupe TNV AioTa, KOHBO NPOC KOHBOo

e Mexpl va Bpoupue Tov KOUBO PE TNV EMBUUNTA TIMN

e Y& KABE BrMa EAEYXOUE AV O TPEXWV KOWPBOC €ival NULL
e Qv val, pTAacaue oTo TEAOC TNC AioTac

E10ikn(;) nepinTwon: n Aiota ivai adeia
e Acev xpeialeTal €10IKN YeTAXEIpIon o€ €ninedo KwoIka
e ApKEl 0 «OUPBATIKOC> EAEYXOC YIa NULL
e H avalntnon Ba oTrauaTnoel 0To NPWTO KIOAAC Brua
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Avalntnon (enmiTuxnuevn)

find C

head
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Avalntnon (anoTuxnuevn)

find D

head
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Avalntnon (anoTuxnuevn)

find D

>
%
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int list find(struct list *head, int key) {
struct list *curr;

for (curr=head; (curr != NULL) && (curr->key != key);

curr=curr->nxt) ;
return (curr != NULL);

struct list *list find(struct list *head, int key) {
struct list *curr;

for (curr=head; (curr != NULL) && (curr->key != key);

curr=curr->nxt);
return (curr) ;
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Aladikaoia s10aywync

e AnuIoupyouUlE Evav Kaivoupyio KOURo
OTOV 0rnoio anoBnkKeUOUKE TNV EMBOUPNTH TIKN

o Eioayoupe Tov KOUBO oTnV apyxn TngG AioTag

Fevikn nepinTwon: n Aiota dev €ival adeia
EiId1kn(;) nepinTwon: n Aiota sival adeia

e Kal oTic dUo NEPINTWOEIC, KAVOUUE TIC IBIEC EVEPYEIEC
1. O veoc kopBoc deixvel oTnv NaAia Ke@aAn TnG AioTac
2. H kepahn aAAalel woTe va deixvel aTOV VEO KOUBO
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Eicaywyn otnv apxn (o€ un kevn Aiota)

—

[—
add ¢ @

S

head —

— C nxt
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Eicaywyn otnv apxn (o€ kevn Aiota)

head @

add C

head —

— C nxt@
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void list insert(struct list **head, 1nt key) {
struct list *curr;

curr = (struct list *)malloc(sizeof (struct 1list));
curr->key = key;

curr->nxt = *head; /* insert node at the beginning */
*head = curr;

struct list *list insert(struct list *head, int key) {

return (curr) ;
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Aladikaoia anopakpuvonc

e Kata tnv avalnTnon npenel va Kpataue evav OsikTn
OTOV MPONYOUHEVO KOUPBO auToU NOU EAEYXOUWE
e VIO Va Pnopei va napakap@Oei o (NTOUPEVOC KOUBOG

EUKOAN NEPINTWON: 0 KOUPOC OV BPeONKE

e A&V KAVOUWE TINOTA

Fevikn NEPINTWON: 0 KOPPBOC OV ival oTnV apxn

e O nponyoupevoc KOUPBoC npenel va aAAA&el €10l
WOTE va OEiXVel OTOV HEBENOHEVO KOUPO

E101kN nEPINTWON: 0 KOUBOC €ival oTnv apyxn

e A&v UNAPXEI NPONYOUUEVOC KOUBOC

e [lpenel va aA\a&el n keaAn TnG AioTag yia va
deixvel oTOV HEBENOMEVO KOMBO
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Anopakpuvon (JE NPoONYOUPEVO KOUPBO)

head

G Olay < ED

—

—
remove A ‘\{¢l7

head

S D
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Anopakpuvon (Xwpic nponyouusvo KOPRO)

head >(c) nxt

—

remove C @

—/
/
head — C xt

/ T~
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void list remove (struct list **head, 1nt key) {
struct list *curr, *prev;

for (curr=*head; (curr != NULL) && (curr->key != key);
prev=curr, curr=curr->nxt) ;

if (curr != NULL) {
1if (curr == *head) {
*head = curr->nxt; /* redirect head */
}
else {
prev->nxt = curr->nxt; /* redirect nxt of prev node */

}

free(curr); /* free node memory */

struct list *list remove (struct list *head, int key) {

return (head) ;
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KataoTpogpn AioTac

curr

head

e A&V ENITPENETAI VA NPOONEAACOUE Ta Nedia EvOC
KOMBou nou Ndn aneAeuBepwoape!

e [penel va EEPoupe NoIoG gival 0 ENOPEVOG KOMPBOG ...
e ... MPOTOU ANEAEUBEPWOOUE TOV NPONYOUUEVO
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void list destroy(struct list *head) {
struct list *curr, *prev;

curr = head;
while (curr != NULL) {
prev = curr; /* set pointer to current */
curr = curr->nxt; /* move current to next node */

free (prev); /* free previous node */
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KukAikn AloTa
UE €10IKO TEPUATIKO KOUPO
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Xpnon TEPUATIKOU KOUBoU

>TnVv anAn Aiota, os kabe Bnua Tnc avaldnTnong
yivovtal dUo €Aeyyol: (a) av ¢pTacape oTo TEAOC TNG
AioTtac, (B) av BpiokopaoTe aTov €NBUMNTO KOURO

Enionc, xpeialeTal €181KOC XEIPICHOC Via TNV
NEPINTWON TNC ANONAKPUVONG TOU NPWTOU KOUPBOoU

BeATioTONOINON: UAOMOIOUUE TN AIOTa WC KUKAIKN
AiOTa, Kal XpnolIUOnoIoUPE evav €101KO KOUPO

(Nou Ogv EXEl «NPAYUATIKO» NEPIEXOUEVO/DedOUEVA)
wC TEPHATIKO kOHPBo / sentinel otnv avaldiTnon

Apxika n (kevn) ANioTa anoTeAgiTal povo ano Tov
TEPUATIKO KOUBO NOou OEIXVEl ... OTOV £QUTO TOU
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struct list {

int key; /* plays the role of a search key/id */

/* more data, irrelevant for this example */
struct list *nxt; /* pointer to next node */

Y

volid list init(struct list **head) {

*head = (struct 1list *)malloc(sizeof(struct list));
(*head) -—>nxt = *head;

struct list *list new () {
struct list *head;

head = (struct list *)malloc(sizeof (struct list));
head->nxt = head;

return (head) ;
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Avalntnon (neTtuxnuevn)

) find B
sentinel node

AN

head —3 B nxt nxt
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Avalntnon (anoTuxnuevn)

] find C
sentinel node

AN

head —> nxt nxt

C
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int list find(struct list *head, 1nt key) {
struct list *curr;

head->key = key; /* ensure termination */
for (curr=head->nxt; curr->key!=key; curr=curr->nxt);

return (curr != head);

struct list *list find(struct list *head, int key) {
struct list *curr;

head->key = key; /* ensure termination */
for (curr=head->nxt; curr->key!=key; curr=curr->nxt);

return (curr) ;
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Eicaywyn (o€ kevn AioTa)

head —>

nxt

—
add @

v

head —>

nxt
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Eicaywyn (o€ pn kevn AioTta)

head —>

nxt nxt nxt
—
add C @
nxt nxt

head —>
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void list insert(struct list *head, 1int key) {
struct list *curr;

curr = (struct list *)malloc(sizeof (struct 1list));
curr->key = key;

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

head — B nxt nxt ( B) nxt J

—

1

remove B @

I e J
head ——> R nxt - nxt B xt |

2 - -
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Anopakpuvon («Xwpic» nponyouuevo KOPRo)

head —> C nxt (C) nxt
/1
remove C @

y 7~

head —> C nxt C xt
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void list remove (struct list *head, 1nt key) {
struct list *curr, *prev;

head->key = key; /* ensure termination */

for (prev=head,curr=head->nxt; curr->key!=key;
prev=curr, curr=curr->nxt) ;

1f (curr != head) {
prev->nxt = curr->nxt;
free(curr);
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KataoTpogpn AioTac

curr

head —=> ﬁxt
N

e N

> nxt |

e AE&v eMITPENETAl VA NPOONEAACOUKE Ta NeEdia VOC
KOMBou nou Ndn aneAeuBepwoape!

e [Ipenel va EEPouUPE MoIoC €ival 0 ENOPEVOC KOPPBOC ...
NPOTOU anEAEUBEPWOOUNE TOV TPEXOVTA

e [MapaAAayn Tn¢ Auong yia Tnv anAn Aiota

o EEpouPE OTI N KEPAAN TNG AioTac dev €ival NULL
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void list destroy(struct list *head) {
struct list *curr, *prev;

curr = head;

do { yiaTi ENITpENETal n GUYKPION
prev. = curty € pia dislBuvon PvhAUNG Nou
curr = curr—->nxt; Iﬂ ”. v
free (prev) ; EXEI NON aneAeuBEPWOEI;

} while (curr !=|head);
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AINAG ouvdedepevn AioTa
(ME TEPUATIKO OTOIXEIO)
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AnAonoinon anopakpuvong

e TNV anAn Aiota dgv yiveTal va NAPe npoc Ta Niow

e Enioncg, ornv diadikacia TnE anoudakpuvonc, n Aiota
npenel va diaoyileTal ue dUO OEIKTEC

e e kaOe Bripa anaiTouvTtal U0 aAAayeC OEIKTWV

e BeATioTOonoinon: uAonoioUpe TN AioTa w¢ dInAa
ouvdedePEVN AioTA, ONou Kabe KOUPOC deixvel Ol
LIOVO OTOV EMOMEVO AAAA KAl OTOV MPONYOUNEVO KOMUBO

e AnAonoigiTal n diadikacia anopakpuvonc

e Oev XpelaleTal va £XoupE OEiKTN OTOV NPonyoUHEVO KOUBO

e 'OuwC anaiTeital owaoTn JIaxEipIon TOU €NINAEOV OEIKTN
MouU unapyel o€ kabe kOPPo TNG AioTag
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struct list2 {
int key; /* plays the role of a search key/id */
/* more data, irrelevant for this example */
struct list2 *nxt; /* pointer to next node */
struct list2 *prv; /* pointer to previous node */

Y

volid list init(struct listZ2 **head)
*head = (struct 1list2 *)malloc(sizeof (struct 1list2));

(*head) ->nxt = *head;
(*head) ->prv = *head;

}

struct list2 * list new () {

struct list2 *head;

head = (struct 1list?2 *)malloc(sizeof (struct 1list2));
head->nxt = head;

head->prv = head;

return (head) ;
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int list find(struct 1list2 *head, 1nt key) ({
struct list2 *curr;

head->key = key;
for (curr=head->nxt; curr->key!=key; curr=curr->nxt);
return (curr != head);

struct listZ2 *1list find(struct listZ2 *head, int key) {
struct list2 *curr;

head->key = key;
for (curr=head->nxt; curr->key!=key; curr=curr->nxt);
return (curr) ;
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Eicaywyn

head —x -

head —> -

nxt
A
prv
—
add C
nxt nxt
A
prv prv
C nxt
prv
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void list insert(struct list2 *head, 1nt key) {
struct list?2 *curr;
curr = (struct 1list?2 *)malloc(sizeof (struct 1list2));

curr—->key

curr—->nxt
Curr->prv

curr—->nxt-

head->nxt

= key;

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

head —= A nxt \\:T(fi) nxt > nxt —J

prv prv prv

«

remove A

head —>x A nxt A Xt
A T~
prv _‘ - prv
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void list remove (struct list2Z2 *head,
struct listZ *curr;

head->key =
for

key;
(curr=head->nxt;
if (curr != head) {
curr->nxt->prv =
curr—->prv->nxt =
free (curr) ;

Curr—->prv;
curr->nxt;

int key) {

curr—->key!=key curr=curr->nxt);
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KaTaoTpo®n AioTacg

head —=

curr

head —=>

nxt nxt
A
prv prv
—
t nxt
///, P prv
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KataoTpogpn AioTac

curr

head —=>

> nxt |

A A
///, P prv prv

e AEV ENITPENETAI VA NPOONEAACOUNE Ta NEDIA EVOC
KOMBoU nou Ndn aneAeuBepwoape!

e [Ipenel va EEpoupe nMolog €ival 0 ENOPEVOC KOUPBOC ...
NPOTOU anNEAEUBEPWOOUNE TOV TPEXOVTA

e BAEne Auon yia TNV KUKAIKN AiOTa PE TEPUATIKO
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void list destroy(struct list2 *head)

struct list2 *curr, *prev;

curr = head;
do {
prev = curr;
curr = curr-—->nxt;

free(prev);
} while (curr

!'= head);

{
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Enokonnon

e AnAn AioTa

e OUO ouykpioeic ava Bnua avalntnong

e 0UO avabeoeic ava Bnua avalnTnong yia anouakpuvon
o KuKAIKN AIOT@ PE TEPUATIKO

e LIa ouykpion ava Bnua avalntnong

e dUO0 avabeoeic ava Brnua avalATnong yia anouakpuvon
o AINAG ouvdedepevn KUKAIKN AiOTa PE TEPUATIKO

e lIa ouykpion ava Bnua avalntnong

e HIa avabeon ava Bnua avalitnong yia anogdakpuvon

e ApECN NPooBNKn/anouakpuvon oTo / ano To TEAOG TNG
AioTac (xwpic avaykn yia avalitnon)
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Eniraxuvon tnc avalntnong

e 'OTav evac kouPoc dev unapyel, EAeyxovral OAol
Ol KOMBOI MEXPI VA (PTACOUNE GTO TEAOC TNC AioTAg
e avetapTnTa ano To av XpnoIKJOnoIoUUE TEPUATIKO

e Auon: Ta&ivopnpévn Aiota

e 0l KOMPoOI €ival oTnv AioTa pe auv&ouoa/pBivouoa osipa
(w¢ Npoc kanolo nedio-kAEId 1) ouvouaouo Nediwv)

e AANACel n d1adikaoia e10aymync

e 'Evac veoc kOPPBOC NPENEl va TONoBETEITAI HETA Ano
OAOUC TOUC KOUBOUC UE «UIKPOTEPEC» TIUEC, KAI MPIV
ano OAOUC TOUC KOUPBOUC HE «PEYANUTEPEC» TIMEC
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Ta&vounuevn vs. un-ta&ivounuevn Aiota

e Av 0 KOMBOC unapxel, kal ol duo Pebodol analrouv
KaTa Jeoo Opo N/2 BnuaTta — oKePTEITE yiaTi!
e H dlapopa unapxel oTav o avalnToUPEVOC KOUBOC
Oev BpiokeTal oTnv AioTa
e Xt Ta&vounuevn Aiota pe N koupouc xpeialovTal
KaTa YECO Opo povo N/2 Bnuarta
e 0¢c un-ta&ivounuevn Aiota xpeialovral navra N pnuata
e H Ta&vounuevn AioTa yiveralr akopa nio EAKUCTIKN
oTtav O€v enITPENOVTAl «OINAOTUMOI» KOUBOI
e N £10aYWYIN UNOXPEWTIKA NepIAapypavel avalntnon,
YIa va OlYOUPEUTOUE OTI OEV uNapyel Ndn «idloc» KOUPOC
e AkOua kal o€ Ta§ivounuevn Aiota d€v Unopei va Yivel
duadikn avalntnon (binary search) — yiaTi;
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Oupa npotepaiotTnTac FIFO pe AioTa

e FIFO: first in first out

e Ta dedopEva Npenel va Byaivouv ano Tnv oupd
ue TNV (XpovoAoyikn) osipd JE TNV onoia pnnkav

EvdeikTIKn uAomnoinon e AioTa
e H npooBnkn yiveralr oto TEAOG TNG AioTac
e H anopdakpuvon yiveral ano Tnv apxn Tnc Aiotac
e EkTOC ano Tov dcikTn OTNV apxn TNC AioTac,
£XOUE Kal Evav OEiKTN OTOoV TEAEUTAIO KOUBO
e VIO VA UNV YAxvouue KaBe popd yia To TEAOC TNG AioTac
o KaTtaAAnAn diaxeipion Tou emnAgov dgikTn
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