AGKNGELC 6TIC AVVOMIKES OOUES OEOOUEVOV

Znueioon: 2t topokxdtw ooknoels kKabe kKOuPog ometkoviletol ae d00 YpopuES. 2Ty move ypouun EYOVUE T
oedouéva. tov Koufov (data) xou g OevBdvoeic uviunNG TV KOUPWV e TOLS OTOIOVS GVVOEETOL O
ometovi{ouevos koufog (m.y. next, prev, left, right, middle). 2tnv xdtw ypouun Epovue t dievbovon (Géon)
oty wnun (RAM) tov ameikovi{ouevov koufov. Iia v mpooréiaon twv KOuPfwv xpeltolouoote v ELO0IKN
uetofintn-oeixty: KE@AAH mwov mepigyer v diedOvvan (Béon otn uvhun) tov mpatov Tpocreldoyion
KOUPov TS doung. 2Tic SImAG ovVOEdEUEVES AIOTES YpHaIuOTTOIElTOL EMITALOV KOl 1 uetofAntn-ocixtne OYPA.

1. Alvetor M mopokdte® omewoOVIon OGS OVVOUIKNG OOUNG OEOOUEVMOV OTNn HVAUN &€VvOg
VTOAOYLOTH TTOL £XEL TN HOPOY| oG OTTAG GLVOEDEUEVNG AloTOG, pe 4 XoideVLTIKA ovOpaTAL.

AINNA ZYNAEAEMENH NAIZTA

‘ KE®DPANH ‘ 100 ‘

data next data next data next data next

200 300 400 NULL
100 200 300 400

o) Ynobéote 6tL 1 Mota avt| viomolel pio Avvapkn otoifa (Beopnote 61t o deiktng KEGAAH
elvar 0 dgiktng top Ko delyvet Tov KOpPo mov wondnke televtaiog oty Alota-otoifa)

I. Na avorapactioete T Mota 6T uviun HeTd v @dnon evog véov koufov ot otoifa,
pe i TAZOZX mov Bpioketar amodnkevpuévog ot B€on pviung 500.
II. No avamapactoete T AMota HETd TV an®@Onern evoc képPov ar' v apyikn otoifa.

B) YroBéote 611 n Aiota avt) vAomotel o Avvapiki ovpd (Bswpnote 6t o dgiktng KEPAAH
elvar o deiktng rear tng ovpdg Kot delyvel tov kOUPo mov wonydn Televtaiog oty Alota-
ovpd, evad M T Tov ogiktn front givan n BEom pvung Tov apykd slcaydpevov KOUPBOV.
Ed®, 10 mpdto dvopa mov oo givar to BIKY kot cuvendg n tun tov front ivon 400.

I. Na avaropactioete ™ Aloto 6T Pviun HETE TV €l6aymyn] €vOg véou KOUPBov otnv
ovpd pe T TAXOZ mov Bpioketon amodnkevpévog otn 6o uvnung 450.
II. Na avorapactoete ™) Aot petd v eEaymyn evog kOpPov am' v apyikn ovpd.

v) YrnoBéote 6TL 1 dopn vt vAomotel o AVVa LK) otAd covoedepévn AicTa.

I. Na avaropactioete tn Aloto 6T LvAun LETA TNV €16ay@yn ot 0éom Hetd tov KopPo pe
T AENA, evog véov kopPov pe i TAZOX mov Ppioketar amodnkevpévog ot 0éom
uviung 450.
II. No avamopactioete T AloTo TN VAN HETE TV oty pa@r} Tov kKOpPov pe T AENA
ar' TV opykn Aota.

2. Alvetolr m TOPOKATEO OTEKOVIOT HOG OLVOUIKNAG OOoUNG Oedouévev 6T VAU €vOg
vroAoYloTn He OVo deikteg (pointers) oe KAOe kKOUPO TG, OOV 0 kaBévag delyvel avticToryo
o' éva maudi tov kOpPBov. H dopun vt vAomoiet £va dvadKo d€Evopo.

KE®ANH ‘ 10 ‘ AYNAMIKH AOMH AEAOMENQN ME AEIKTOAOTHMENH ZYNAEXH ME 2 KOMBOYZ
left data right left data right left data right
20 30 40 - NULL 50 60
10 20 30
left data right left data right left data right
NULL NULL NULL ! NULL NULL ! NULL
40 50 60
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o) No oyedidoete T dopr| Tov 0EVOPO.

B) Av gloayBoOv 610 3£vOpo dVo emmALoV KOUPOL, ¢ Tadd Tov KOpPov pe Tun AlGTES, e
TIpéG: ATAég AloTeg, Yo 0 aplotepd madi Kot Authég Aloteg yio 1o de&l moudi, mov
Bpiokovtor amodnkevpévol otic Oéseig pvung 70, 80 avtictolyo ToTE:

I. No Eovaoyedidoete T devopikn doUn MOTE va TEPIEXEL Kot TOVG 2 VEOUS KOUPOVG
II. Na avomapacTioeTe T véo SO GTI VI OOTE Vo VAOTOEL TO VEO dEVOpPO.

3. Alveton 1 TopoKATO ATEKOVIOT] OGS OLVVALLKNG OOUNG OEOOUEVMOV GTN VAU EVOC
vroAoylot pe TpelS deikteg (pointers) og kdBe kOpPo . O kabévag delyvel avticTorya
o€ éva Todi Tov kOpPov. Avtd onpaiver 0Tt KOs kKOUPoc pmopel va €xet amd Kovéva,
péypt ko 3 moudid.

AYNAMIKH AOMH AEAOMENQON ME AEIKTOAOTHMENH ZYNAEZH ME 3 KOMBOYZ

KE®AAH 10

data

right data left middle right

right

left

30 40 90 100

middle right data left middle right

120

right

NULL NULL 70 NULL 80

right data left middle right data left middle

50

right

left

NULL NULL NULL NULL

left middle

middle right data left middle right

130

right

left

NULL NULL NULL NULL NULL NULL

middle right data left middle right

NULL NULL 150 NULL 160

left middle right left middle right

NULL

NULL NULL NULL
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o) No avoropactioete Ypagikd Toug KOUBOVS Kl TIG GUVIEGELS OVTNG TNG SOUNG SESOUEVOV.
B) Na mpocdiopicete Tov TOTO TG doUng, ONAadn av anoteiel Aévopo N I'pago.

4. Atvetor n TOPOKATO ATEKOVIOT LL0G OEVOPIKNG SVVAIKNG OOUNG OEGOUEVMV GTN VAU
evoc voAoylot pe 600 deikteg (pointers) oe KaOs kOUPo TG, N omoia VAOTOLEL Eval
SVadIKO dEVOpO Tov TEPLEKEL ovopaTa vnolov tov KvkAddwv. O mpdtog deiktng
delyvel To aplotepd modi Kot 0 deVTEPOG TO OEEL.

AYNAMIKH AOMH ME 2 AEIKTEZ XE KAGE KOMBO

KE®AAH 10

right
70

right
130

o) No oyedldoete 10 6£vOpO COUG®VA LE TIG GLVOECELS TOV VITOJEIKVIEL 1] SOUN OTN)
pvnun.

B) Na e€etdoete av amotelel dvadikd dévopo avalntnong. Av dev givat, va o
TPOTOTOOETE MGTE va Yivel (Envaoyedidote T0) Kot vo, S10pHdCETE avTioToLya Kot

v de1ktoddTNoN ™G dopng otn pviun (EovavamapocstnoTe ).
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v) Na eicaydyete 610 86vOpo 3 véoug KOUPoLS e Ta vnotd Apopyoc, Avaen, Tog mov
Bpiokovtan otig Béoeig pviung 160,170,180 avtictorya kot vo aALIEETE TO GVOLLO TOV
Koppov Bnpa o Xavropivr. Metd Tig aAlayég avtég 10 dévOpo Tpmel va mapapeivel
dvadKd dEvOpo avaltnong. Zyedldote To VEO dEVOPO.

d) No avamopaoTNGETE T VEQ SOUVOULKT SOUT GTI UVIUT OGTE VoL VAOTOLEL TO VEO
dévdpo.

¢) [1ooec ouykpicelg amartovvtat yio, Ty gvpecn Tov kKouPov 'Tldpod' oto 6évopo;

5. Atveton o mapaxkdTe tagvounuévog mivakog mov mepéyet 15 ovopata vinoldv twv Kukiadov.

o) Na petatpéyete tov mivaxko og dvadikd 0évopo avalnmnons. Na oyedidoete 10 dévopo avtd
akolovBmvtag tov odyoplipo g Avadiknig avalptnong (néBodog Ataiper kou Baciieve).
YrevOopiletar 6t 1 uéBodog avtn otnpiletar ot cvveyn dwipeon Tov TivaKd, GOUPOVA LE TO
akoAovOo Pripato:

EXéyyouvpe av 1o (nToduevo otorygio gival ico pe to otoryeio Tov Tivoka mov Ppicketal ot pecaio
6¢om. (Av16 TO peoaio otoryeio 0o amwoteiei TNV pila Tov {nTOovNEVOL BEVOPOV)

1. Av oy, eléyyovpe av 10 {nrovpevo otoiyeio eivar pkpoTEPO 0md TO OTOLXEIO TOL TivOKO 7OV
Bpioketon ot pecaio BEom. Av 1oxdel avto, n avalitnon Ba cuveyiotel oto 1o picd tov wwivaxa. (To
RECAI0 GTOLYEIO AVTOV TOV UPLOTEPOV VTOTivaKe 00 amotelel To aproTepd madi g pilug Tov
{nTodpevov dévopov)

ii. Awgopetikd 1 avalnnon Ba cvveyiotel 610 20 o6 tov wivaka. (To pecaio ctoryeio avTod TOL
0g&100 vrromivaxka Oa amotelel To okl wardi Tng pilag Tov {nToduevov 6évopov)

iii. Emavolopfdavoovpe ta 2 mponyovuevo Prpate (i kot i) péypt vo Ppodue to ntoduevo ctoryeio
ONUEWDVOVTOS OTL, TO pecaio atoryeio Tov vrorwivake mov eEeTdleTon kKaOe popa, Ba eivar kot o
véog KOpuPog Tov {nTovpevov 6évopov.

B) Ilocor éleyyotl amaitodvIol 6TN YEWPOTEPT TEPINTOOT (01 TEPIGGOTEPOL dLuVOTOL EAeyyOL) Yol VoL
Bpebel omo100MTOTE VNG1 6TO 3EVOPO OV GYESICUTE;
Amattodvtot ot id1ot ko 6TV dvadikn avalTnoT 0ToloVINTOTE YNGLOD 6TOV TASIVOUNUEVO TTIVOKA;

6. Aivetal 10 TopakdT® dvadikd 6Evopo avalntnong pe 15 kopPovug. H tiun kébe koppov amoxpdPeton
ot gpeaviCetar poévo 1 Béon pvnung oty omoia elvan Kataympnuév. o mapdderypa n Tiun Tov
apLotepdTEPOL POAAOL givor Kotoywpnuévn ot 0éon puvnung 80. T'vopilovue 611 k6B dvadikod
dévdpo avalnmong umopel va PeTaTparnel o€ Evo TOEIVOUNUEVO TIVOKO KOl aVTIoTPOQa.

Noa petatpéyete 10 6£vdpo o avtictoyo mivaka 15 0écewv, TaStvopnuévo Mg TPog TS AYVAOOTES
TIEG TOV KOUP@V Tov 6évopov. No oyedldcoete avTdV TOV TIVOKO OTTMG OIVETOL TAPAKAT® KOl GE
Kkd0e 0éom tov vo Tomobeoete avti g Ayvootng TUAG Tov KOuPBov, v  avtictoyyn Béon mwov

=
N RN BN /I
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prev

NULL

7. Alvetol M TOPOKATO OTEKOVIOT OGS OLVOUKNG OOUNG OEOOUEVMV GTN UVAUN €VOG
VTOAOYLGTH TOL £XEL TN HOPPT oG OutAd cuvdedepnévng AMotoc. Kdbe koppog drabéter dvo
oeikteg. O next deiyvel Tov endpevo kOUPo Kat o prev (previous) Tov TPonYyoVLEVO.
a) YnoBéote 611 M Alota avt vAomolel o Avvapikn ovpd. YmoBéote OtL M €dKn
petafintm-ociktng KE®AAH oanotedel tov gpumpég (fromt) Ociktn g ovpdg kot 1
petapAnt-oeiktng OYPA amoterel tov miow (rear) dsiktn.
I) No avamapoactioete ) AMoto 6T VAU HETA TNV €160 Y®OYN £vOG VEOL KOUPOV
otV duvapukn ovpd pe tiun TAZOX mov Bpioketar amobnikevpévn ot Béon
pviipng 450.
II) No avamapactioete ) AMota ot pvhun petd mv eEaymyn evog koppov ar' v
apyKn ovpd.

AITIAA ZYNAEAEMENH AIZTA
KEDAAH| 100 OYPA 400
data next prev data next prev data next prev data
200 E- 300 200 - 400 300
100 200 300 400

next

NULL

B) Yrobéote 6TL n doun avt vAomotel pio Swhd ovvoedepnévn Aota. Awbétel dVo €101KEG
petafantéc-ocikteg, v KE®AAH ko v OYPA mov mpoceépouv ) Suvvotdtnra
TPOCTELACNG TOV KOUP®V Ko amd Tig dV0 KaTELBIVOELS.

I) Na avoropactioete T Mota 6T Uviun LETA TV €160y LeTaéd Tov KOUPoV
pe ipnés KQETAY war AENA gvog véov kopPov pe tiun TAXOZ mov Bpioketon
amoOnkevpévn ot B€on pvnqung 450.

II) Na avoropactioete ) AMoTo TN VAU LETA TNV d1arypa@r} Tov KOUPOL e Tiun
KQYETAZ an' v apywn Alota.
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8. Alvetal mopokdT® M OTEKOVION OGS SUVOUIKNG OOUNG OE0OUEVOV GTN HVAUN E€VOG
vroloyiot). H doun vt vAomotel €va ypdpo (mov dtatnpet Tig 1010TTEG TOV HVAOIKOV
0évopov avalitnong oniadn kdbe kouPoc va cuvdéetan pe S0 KOUPOLS Tadld TOL ALY
EMITAEOV KOl [LE TOV YOVEQ TOV (previous, £0M : prev).

o) No oyed1dceeTe TNV dEVIPIKN LOPPT TOL YPAPOL.

B) Na yphwete T1g dradoyucég Tinég (data) tov kopPov (eriokeyn kOuPov Kot d1doylor Tov
Ypapov) mov wpémet va. eEreyyBovv (Yo Tnv akpifela va cuykpiBovv) £tol mote va Ppebel o
KopPog mov £xet Tyun (data) mtAnciéstepn oty Tiun 96.

KE®AAH

1700

data

data

left

FPA®OZ ME 3 AEIKTEZ ZE KAOE KOMBO

right

left

right

prev

prev

prev

prev

prev

data

data

data

data

data

left right data left

right

1000 NULL

left right

NULL

NULL

left right

1300

left right

NULL | NULL

left right

2200 2400
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9. 'Eva 6vadikd dévdpo pmopel va avamopoctadel
oTatikd pe éva povodtdotato mivaka wg eéng: H pila
amofnkevetan oty pdtn Béom tov mivaka. o kKGO
KOopupo (ko vy ™ pila) mov givor amoOnkevpévog o
0éon k 1ov Twivaxko, TO apoTepd  TOL  TOUdL

amofnkevetal otn 0éon 2k tov mivaka kol to deEl o (20)
0éon 2k+1. Znueidveral 0Tl Yo TV OVOTOPAGTAOT)
evOg TANPOVG dvadikol dEvOpov pe v KOuPovg oe (19 9
wivaxo, amaitovvton 2v+1 Béceic otov mivaka. @ M @ & : 3
14| 36
@ @ @ @15 45

_——

20 OO0 EWN o
(%]
—

/.\
.

A

Noa oyeodtdoete povodidortoto wivaka 31 0écewv (31=2*15+1) pe ta ovopota tov 15 vnowwv
tov Kukladwv, ta omoio amoteAovv Toug KOUPovg Tou duadikol d&vopov avalnTnong Tov
eoivetonl endvo, Tomobetdvtag To ot BEGEIC TOV TTivaKa LE TOV TPOTO OV TEPLYPAPNKE
TOPOTAV®. ZTOVG KOUPOLG-QUALD TOL 0EVOPOL, €MEWN Ogv £YOLV Tadll, G BEcElg TV
OOV TOVG 6TV TTivaka odote TV Ty 'NULL'.
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10. 'Evag GAAOg TPOTOG VO avATOPICTOVUE €Vl OLOOIKO OEVOpO pe Tivoka sivar va
onpovpyovpe S10146TOTO TPIGTNAO TivaKo Kol 68 KAOE PO TOV VO KOTOUX®POVUE TNV
Tiun KaBe kopPov Tov dEvOpov kol TG TWESG TV Oécemv Tov Tivako wov givor
amodnkevpéva to aprotepd kot to 0eél madi Tov. ‘Eva mapddetypo gaivetor 6To oo mov
axolovbel. Ztoug KOUPOLS-PVUAAL TOL 0EVOPOL, MELON deV ExoVV TToudld, diveton 1 TN -1
¢ B€0E1C TOV TOUSLOV TOVS GTOV THVOKL.

No oyedidoete avtioToyo d10146TATO TIVAKA Y10l TO dSLAdIKO OEVOPO LE TOL VIIOLAL TNG
doxnong 9. (Bewpnote kot e€aipeon an' 6Tt cvpPaivel ot 'TAdGGA', 6TL 0 Tivakag propet
VoL 0EYETAL OKEPOLES TYLES OALA Kot TIUEG TOTTOV YOPUKTIPOL).

[0 B L[]
e lx] [xe x| [x[ox] [x[n]x| [x]e]|x]
LEFT DATA RIGHT
ROOT 1 —1 & —1
E 2 — 10 —
3 5 1 2]
4
5 2] 2 14
G
7
& 20 3 11
2] 1 4 12
10
11 —1 7 18
12 —1 9 —1
13
14 —1 5 —1
13
18 1 11 —
AMALL 17
18 — 12 —
19
20 2 ] 16
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l.o)l

Amavmoeig

H Mota viomotel dvvopkn otoifa, emopévoc n eneepyacio g yiveron pe ™ pébodo
(LIFO). O d¢eiktng KE®AAH amotelel v kopuen| (top) g otoifag. O kdpuPog pe tiun
NIKOZX givan o tedevtaioc mov wbnbnke ot otoifa. Eropévmg o véog kouPog pe tyun

TAXOZ wbeitor oty Kopven ¢ otoifag. Etol n véa avarnapdotacn g eivat:

‘ KE®ANH ‘

500

data

100

next

200

data

AlNAA ZYNAEAEMENH AIZTA

next

100

data

500

200

next data

300
300

next

400

o) IT

data

next

NULL

400

H anobnon Ba yiver cbpowva pe ™ pébodo (LIFO). O deiktng KEDAAH mov amoteiel
v kopven| (top) g otoifoag dciyvel tov kopPo pe Tyun NIKOX. AnAadn o kOpPog
avtog elval o televtaiog Tov wONOnke ot otoifa. Eropévmg o kopfog avtdg anmbeiton
a6 t otoifa. O deiktng kepain Ba delyver m B€om tov enduevov kOUPoL pe TN
KQETAY wor m 0éomn mov oéopeve o kOpPog NIKOX erevbepmverar. ‘Etor 1 véa
avaTopAGTACT] TNG gival:

KE®AAH

200

data

ATAA ZYNAEAEMENH AIZTA

next data

300
200

300

next

400

p1

data

next
NULL

400

H Aioto viomoiel duvouikn ovpd, emopévac 1 enctepyacio g yiverol pe ™ pébodo (FIFO). O
detktng KEOAAH amotelel tov deiktn rear tg ovpds. O xouPog pe tipun NIKOX givor o
TeEAEVTOIOG IOV €16GONKE 0TV oVPA evd o KOUPog pe Ty BIKY e1cdydnke ntpdtoc. Emopévag
0 véog kOpupog pe tuf TAZOX eicdyetal 6to €h0g Tng ovpdc. 'Etol n véa avamoapdotacn g

sivat:

KE®AAH

450

data

100

next
200

data

AINNAA ZYNAEAEMENH AIZTA

next

100

data

450

data

200

400

300

data

next

NULL
400

Empédern: Nucnedpog Mavomrapdg - TEA Na&ov




p) 11
H e€ayoyn Ba yiver copgpova pe ) pébodo (FIFO). O koépuPoc pe Ty BIKY givon avtdg mov

€16y 0nKe TPOTOG Kol GLVENMOG 0VTOG Tpémet va, e€ayBel. H diehBuvon pviung tov amoteiet
0VGL0OTIKA TNV TN Tov Ogiktn front. H mpoonélaon ouwg ¢' avtdv dev pmopel var yivel
angvbeiog, oAAG Eexwvovtag arm' tov kOppo mov Oeiyver 1 KEQ®AAH 6o mpémer va
dlaoyicovpe OAN ™ Alota péypt Tov KOpPo Tov omoiov o deiktng next va £yel T NULL.
Avtd o@eihetar oto YEYOVOG OTL €YOLHE VAOTOINGN NG OLVOUIKNG OLPAG ME OmTAd
ouvdedepévn AMota Kot dgv Exovpe dgiktn oL va delyvel duesa tov Tpdto KouPo (front).
(Agg Vv doknon 7o 6mov yivetor vVAOToinon SVVAUIKNG oVPdG pe ATAd cvvdedepEVN
Alota). O deiktng next tov kopPov pe i AENA Ba mwéper v tyuny NULL kon 1 6om
pvnung mov déopeve o kopPog BIKY ehevbBepmvetar.
‘Eto1l 1 avanapdotocn g petd v e€aymyn etvar:

AMNAA ZYNAEAEMENH AISTA

‘ KE®PAAH ‘ 100 ‘

data

100

200

data

data

300

next

NULL

7)1

Eo' 6cov 0 véog kopPog pe Ty TAZOX npénet va etooyBel petd tov koppo pe tiunq AENA,
Ba mpémet o deiktng Tov KOPPov AENA va detyvel otov véo koo TAZOX kot avtdg vo
detyver otov kopPo pe T BIKY. 'Etol 1 véa avarapdotacn g eivat:

AlNNAA XYNAEAEMENH AIZTA

KE®AAH 100 data ot
400
450
data next data next data next data next
200 300 450 NULL
100 200 300 400
v
E@' 6cov o xopPoc pe tyun AENA mpémer va daypagpel omd ™ AMota, Oa mpénel o deikng tov
ponyovpevov koppfov KQETAY va detyvetl amevbeiag otov koppo BIKY kot n pvqun  mov
kataAapPavet o kopuPog AENA va amodeopevtel. ‘Etol n véa avoarapdotaon g pviung etvat:
AMNAA ZYNAEAEMENH AIZTA
KE®AAH ‘ 100 ‘
data next data next data next
200 400 NULL
100 200 400
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AOMEXZ AEAOMENQN

AOMEZ AEAOMENQN

p) 1T

KE®AAH 10

left data right left data right left data right
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Aopég Aedopévov

2TOTIKEG Avvapukég
Tpoppkés - Mn Fpagw;ég )
[Tivaxeg Yroifa Ovpa Aloteg / - Aévdpa Fp,a(,POl

—< D " Avadikd - Mn ‘
‘ ,j\n}mg A’UIM]Q dévdpa | K(XTSDGDV(’)MSVQl XK(XTSDODV(')MSVOI“
ovy§8§ﬂ€ - Zovoeong ~avadnmong. e

B) H otoifa ka1  ovpd pmopovv va viomoinfovv pe yprion mvakov dnAadn omoTeEAOVV GTATIKES,
dopég dedopévmv, aALG uTopohV VoL LAOTONB0VVY Kot LLE ¥PIoN GLVOESEUEVOV AMOTOV dNANON
LITOPOVV VO YOPAKTNPIGTOVV Kol SOUVOUIKES OoUEG dedopévav. Ee' 0cov Aomdv 610 Topamdvem
devopikd duaypappa ot kopPot Zroifa ko Ovpd Exovv 600 yoveic, n doun mov aneikovileTot
amoteLel YPAQO.

*) %Ndéo?gwﬂ

Kipmiog Zigvog

 ofpa | Mipog (Eép1pos ) h_Tvos
o | — | | o |

1 1

- ‘ : - Ve \1 ,//' N\ Ve V N '/' ’ ‘\‘
‘::Avﬁpog:‘ Kéa ijl')Kovog/V Hdﬁpog/‘ ‘\Zurcf\rlog ‘@Okgyixﬁp‘?g ZU?OQ

KI')OVOC_,:‘
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B) Ta va elvar dvadikd dévopo avalnmong mpénel kGOe koppfog Tov va £xer peyordtepn Tipn
00 KAOE aproTePOd VTOOEVOPO TOL Ko pKPOTEPN 00 KAOE deEl VTOdEVOPO Tov. Ot KOUPoL Tov
dgv Kavomolovv T ouvvOnkn eivalt o @oiéyavopog (> amd TRvog evd avikel 6To aploTePd
VTOOEVOPO TOV) Kot 0 XVpog (< amd Trvog evd avikel 6to 3l LVTOJEVOPO TOL) . Apa TPEmeL va
aAraEovy apoBaio tn Béon toug ot kool PoAéyavdpog Kot XVpoc. AvticTolya GTn UVAUN GTOV
Koo Tvog mpémet var avTinetafEcoLLE TIG TYES TV 0VO JEIKTMV TOL.

"Etot 1o 0évdpo yivetat :
C Nébos

Kiuohog ) A Zigvog

| Oipa | Mijhog ) lEépupo.j._il TTOH '-

——

..'-' -, - - -.._. .-- . ] - ' :‘-.“I-‘ E.L'J 0:: \'-F ILr-‘ -‘
Avopog Kio | (Kibvoo) (Mbxovog) | Ilapog LIK0Q POS | Doleyavopog
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KOLL 1] ATEIKOVIOT) TG SOUNG TOV TO VAOTOLEL GTN UViAUN:

AENAPIKH AOMH ME 2 AEIKTEX 2E KAOE KOMBO

KE®AAH 10

data left right data left right data left right

data left right data left right data left right
130
data left right data left right data left right

NULL NULL

data left right data left right data left right

NULL NULL NULL NULL

[
|

left right

NULL NULL

right

NULL

[
|
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Y) 10 V€O 0€VOpo YiveTon :

61 pﬁ)lng ' 1
I
f \\
|II _Il',___h
o) CTW)
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! |I
|

('Iog '@EPW{_}M
|

@D ®
| | I"ll || l
- S o o () ) i
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0) Kot M véa ameKOVIoN OTN VAN, TNG OOUG TOV TO VAOTOLEL:

AENAPIKH AOMH ME 2 AEIKTEZ 2E KAGE KOMBO

KE®AAH 10

data left right data left right data left right
NULL
right left right right
150 NULL NULL NULL

[
i

right
NULL

g
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€) Amaitovuvtol TEVTE CLYKPIoELS :

1. n o1draén (ITdpog > Nd&oc) pog 0dnyel oto deEl LVTOSEVOPO
2. 1 dwtaén (ITapog < Zipvoc) pag odnyel 6To aploTtePOd LILOGEVSPO
3. n ddraén (TTdpog < Zépupog) pag 0dnyel 6To apltoTEPO LITOOEVOPO
4. n dwtaén (ITapog < Zavtopivn) pag odnyel 6To 0ploTEPO LITOGEVIPO
5. evpeomn tov {nroduevov kopPov (Iapog = IMapog)
(amotelel ™ xepdTepn mepinTmon avalnnong OTmg Kot 1 avalnon Tov @OAA®V
Avdpog kot Apopyog).

[Mopatnpnote 0TL T0 peGio 0TOLXELD KAOE VITOTIVOKO TOV TPOKVTTEL LETA O TN SLODIKY dloipEST
TOV YOVIKOU TOVL LITOTIVOKA, EEKIVAOVTOG O TOV apylko Ttivaka, avtiotolyel o€ pilo Tov aviictoryov
VTOSEVOPOL TOL dVASIKOD dEVIPOL avalnTNong.

B) Zmv yewpdtepn mepintmon amortovvral 4 Eheyyot, 60tov 0 {nTovpevog kOUPog amotelel GUAAO
QVTOV TOV 3EVOPOV.

To 1510 mAN0og eEAEyY®V amattovvTol Kot 6Tov Tagvounpuévo mtivaka S0t 1 emiokeyn kdOe kOUPov
OV dVadIKOD 6EVOpOL ovalTNoNG, IGOSVVOLEL LE TNV TPOCTEANGT TOV HECHIOV OTOlXElOL, KAOE
SvadIKG  JPOoVUEVOL vTTOTvVaKA, TOL dapyKoL wivake (0 YveOOoTOG aAYOPIOHOG SVAOIKNG
avalitnong otoryeiov og ta&ivopnuévo mivaka-Awaipetl kot Baciieve!).

6. O1 Boe1g pvung tov KOpPov Ba tpénet va eicayBodv oTov Tivake OTMG POIVETAL TOPAKATW:
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7.0 I) H eicaymyn tov véou kopfov TAXOZ oty ovpd yivetal 6to wiocw PEPog e, £T61 0 deikTng
OYPA 0a deiyvel Tov kOpPpo TAXOZ mov Oa amoteAel TAéov tov micw kOpPo. H véa
avamopaotacn g Alotag otn pvnun Ba givot:

AINNA ZYNAEAEMENH AIZTA

‘KELDA/\H‘ ‘ ‘ OYPA ‘ 450
data next
‘ NULL
next data next

prev data prev

o II) H eayoyn xoéppov amd ovpd yivetar an' 1o eunpog pépog mg, 1ot o ogiktng KEGAAH Oa
delyvel tov kouPfo KOXTAX mov Oa amotedel mAéov TOov €uUmpOg KOUPO KoL 1) HVAUN TOL
katorapPave o kOppog NIKOZ amodeopevetar. H véa avamapdotaon g AMotag otn pviun Oa

glva:
AINAA ZYNAEAEMENH AIZTA
KECDAAH‘ ‘ ‘ OYPA ‘ 400 ‘
prev data next data
NULL .
D
AINAA ZYNAEAEMENH AIZTA
‘ KE®AAH ‘ OYPA 400
prev data next
200 300
prev data next prev data data next prev data next
‘ - _ E -
p 1)
AINNA YNAEAEMENH AIZTA
‘KE(DAAH‘ ‘ ‘ OYPA ‘ 400 ‘

prev data next prev data next prev data next
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8. @) O xépPog pe Ty 80 eivon 0 kOpPog TOV delyvel 1 KEQaAN, omdTe Asrtovpyel cav pila Tov
dévdpov avalnmonc-ypdeov (apyikodg KOUPog Tov ypaeov).

o

(ny  4ey PR

Y 1

=Y 0 yoo o ) [ mo pf 130 ) T

70

,'/'

. / J S

B) Eniockeyn pe ) Bondeia g KEGAAHE ot pila 80 (0€om pvrung 1700),
N ovykpion 96>80 pag odnyel o€ enickeyn oto de&l LIOdEVSPO,
N ovyKplon 96<120 pog odnyel o€ emickey™n 6T0 APLGTEPO LITOJEVIPO,
N ovykpion 96<100 pog odnyel o emickeyn 610 APLGTEPH VIOOEVOPO,
N ovykpion 96>90 pag odnyel oto de&l LVOdEVSPO,
oG de&l moudt dgv vdpyet, N Ty Tov de&100 deiktn givar NULL (@OAL0 Tov 3€vopov).
Ymoloyiopog dtapopdc : [96-90=6]
Emotpoen kot enickeyn 610 yovéa tov kopPBov 90, dnradn otov kopfo 100.
Ymoloyiopnog drapopdg : [96-100=-4].
Apa Vv TANGIESTEPN TN TOL 0EVOPOV, otV TIun 96, £xet o kOuPog 100. (|6/>]-4|)

Tehkd ov kOpfor emiokeyng rav o kopPor pe Tipég : 80, 120, 100, 90, 100

[Hopatnpnon:

Me v vhomoinom tov ypapov €161 dote Kabe kOUPog va cuvoéetal pe 600 KOUPOVS Todd Tov
aALQ KO e TOV YovEéa Tov (previous, €0 : prev) £YOVUE T1 dLVATOTNTO VO SUGYICOVIE TO YPAPO
Kol avtiotpoga. 'Etol propodue otnv doknon va emotpéyovpe an' tov koppo 90 otov koppo 100
(ONAadn amd madi oe yovéa), Yo vo DVITOAOYICOVLE Ol SLOPOPA Elvar LKPATEPT).
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10.

LEFT

DATA RIGHT
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