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8n Zepd Acknoewv

O1 mapaxare aoknoelg npoopilovral yo g&doknon ot duvopikn) dayelpion PvAUNG Kot TIG SUVOUIKES
dopég dedopévav (m.y. ocuvdedepéves Aiotec, 6évipa). To avtépato cvoTnUe VTOPOAN dev eAEYYEL KaTd
OGO TPAYHOTIKA TIG EXETE VAOTOIMGEL YPNOULOTOLDVTOS SOUVALKES dopég dedopévav. H vroPolr pmopel va
YIVETOL 0O OTTOLOVONTTOTE VITOAOYIGTY, KOl EKTOG EPYAGTNPIOV.

Aoknon 18.

'Eoto o agnpnuéveg TOmog dedopuévev queue yio TNV TopAoTacn UoG OVpas oKepaimv apludy, 0 0moiog
vrootnpilel povo Tig akorovheg Aettovpyied:

class queue {

public:
queue (); /* KOTAOKEDOOTHG: KOTOOKEVALEL Uio Kevh ovpd. * /
bool empty () /* eléyyer av n ovpd. eivor kevyy */
void enqueue (int x); /* eodye éva otoryeio otny ovpa */
int dequeue (); /*  opaipel Evo oTOLYEIO OO Wi [y KV 0Vpe, * /
int peek () /* emotpépel (ywpic va apoipel) To TPOTO GTOLYELO UIOGS N KEVIIC OVPAS * /

}i

YAOTOGTE AVTOV TOV APNPNUEVO TOTTO OEGOUEVMV YPTCILOTOIDOVTOS GUVOESEUEVT] MOTAL.

211 oULVEKELD, YPNOILOTOMGTE TOV YO VO, YPAWYETE £va TPOYpOppa mov vo, dtePalel pio akolovbio pn
UNdevikKadv axképalov apltOpmv (0G00NTOTE TOAAMV) KOl VL EAEYYEL AV QUTH:

1) éysL16000¢ OeTIKOOC aP1BUOVE GoOVG Kal apvNTIKODE, Kot (GUYXpOVMS)

2) ot apvnrikol apiBuoi eppaviovral pe v idwo oelpd kat’ amdivto TIu oV gpeovifovrar kot ot
Betucol apBpoi.

Av ovtd ovpPaivel, T0 TPOYPOLLE TPEMEL VO EKTUTMOVEL TO WVOHO “Yes”, S1apOopeETIKA VO EKTUTMVEL TO
pvopa “no’.

Hapadeiyuozo g106d0v:
3-3-4-64-767 |3 -3 4 -6-4-767

Hopodsiyuazo eEodov:

yes | no

» No vrofindei 6to avtdépaTo cvotuae VIToPoAng Kot eAéyyov péxpt v Kuploxkn 1/3/2020

Aoknon 19.

‘Eoto o agnpnuévog Ttomog dgdopévev list yuoo TNV TOPACGTACT UG YPOUUIKNG AMoTag akepoimv
aplBumv, o oroiog vrootnpilel Tig akOAoVOEG AgtTovpYies:

class list {

public:
list () /* KOTAOKEVOOTHG: KOTOOKEVALEL 1io Kevh Alota. * /
bool empty (); /* eléyyer av n AMota givar kevyy */
int size (); /* emompépel to uéyebog g Aotog */
void add (int k, int x); /* eaodys 1o oroiyeio X oty Oéon K ¢ Liotag * /
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int get (int k); /* emotpépel v Ty Tov otoiyeiov oty Oéon K g Liotag * /
void remove (int k); /* Owaypdget To otoryeio ot Oéon K g AMotag * /

}i

YAOTOmoTE AVTOV TOV APNPNUEVO TUTTO OEGOUEVMV YPTCILOTOLDOVTOC GUVOEOEUEVT MOTAL.

Na xpNCIHOTOCTE TNV VAOTOINGT] TOL APTPIUEVOL TOTOL OEGOUEVMV Y10, VO YPAWETE £V TPOYPOLLLLO TTOV
glodyel Ko dwypdpel otolyeio oe o ypapukn Alota. To mpdypapupd cag 8o tumdver 1o péyebBog tng
YPOUUIKNG AloTag (émetta amd TV akoAovdio elcoywy®V Kot Sloypaedv) KoBMdS Kot TNV TR TOV 6ToLyEiov
o€ pio emleypévn Béon g Motag.

2VUYKEKPEVQ, TO TPOYPOUUE GOG TPETEL VOL:

e Awfalel and TV TPpOTN YPAUUT TNG £16000V TO TAN00G TV g1caymymv N

o Awpdler amd kabepio and tic emodpeveg N ypoppéc g €16660v 500 BeTiovg puokovs apBove K kot
X ko e1odyet tov apBpo X oty K-oot 0éom ¢ AMotag,.

e AwaBdalet and v N+2 ypapun g €16660v 10 TA/00¢ tov daypapadv M < N

e Awfaler and kobepio and Ti1c emdpeves M ypoppés e €16000v €vav BeTikd uowd oplBpd K xon
Swaypdpet To ototyeio oty K-ooti) B€om ¢ Motoc.

e Awpdalet amd v N+M+3 ypapun g 16660v évav Betikd guokd apBpd K kol tundvel oty €060
dV0 QuotKovg aplBpoS (YOPIoUEVOLG LE £va KEVO) TTOL AVTIGTOLYOVV 6To TpEYoV HEyehog tng Alotag Kot
otV TN ToL otoyeiov ot Béon K g Alotac.

g OAEC TIG TOPATAVO TEPMTACELS, Vo, Bempnoete g dedopévo 0Tt to K Ba etvon mavta pikpotepo 1 i6o tov

Tpéxovtoc peyéboug g Aiotag (1 Tov TpEyovtog peyéfoug e AMotag oLV £va, Yid TIG EICAYMYECS).

Hapadeiyuozo g106d0v:

3 3 3
11 13 13
12 2 2 2 2
13 31 21
1 1 1

1 1 2

2 1 1
Hapadeiyuozo eEédov:

21 |2 2 |2 3

» No vrofindei 6to avtopaTo cvotua VTofoAng kot eAéyyov péxpt tnv Kuplokn 1/3/2020

Aoknon 20.

21V vAOTOINGCTM TOL aPNPNUEVOL TOHTTOV dedopévav 1ist Tng mponyovuevng Goknong, Tpochitovpe v
nopokato Asrtovpyio (LEO0S0):

int searchMF (int x);

Avt M Aertovpyia emioTpépel T B€om ¢ AloTtog 0oL LVIAPYEL TO OTOWEID X (TNV TPATN, OV VTAPYOLV
ToALEG B€oelg e oToryeio To x) kol petakivel To otolyeio x atnv TpdT BEom g AMotag (Ywpig va aAldset
KATL A0 oTIg oYeTikEG B€oelg TV otoryeiwv TG Motoc). Av to otolyeio x dev vmdpyel ot Alota, M
searchMF gmotpépet v Ty 0.

Noa vAomoioete T Agltovpyia. searchMF. X1 GUVEXELN, VO YPAWYETE £VOL TPOYPOLLLO TOV EICAYEL GTOLXELN
o€ oL YpoupIKn AMota kKot Tpoypatonotel dtadoyikég avalntnoelg ue KAnon mg searchMF. To Tpodypappd
c0c B TuTMVEL TO ABPOIGLLA TOV TILOV TOV ETICTPEPEL 1] AELTOVPYiR searchMF yio OAeG TIG avalnTioELs.

2VYKEKPIUEVA, TO TPOYPOLLA GOC TPETEL VOL:

o AwBdalet amd TV TPOTN YPOUUT THG €16050V T0 TAN00¢ TV eloaynydv N yo T dnovpyia g Alotog.
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o Awpdalel omd xabepio and tig endpeveg N ypapupég g €10660v dVo BeTikovg Puoikovg apBpovg K kot
X kot ewodyet tov appo X oty K-oot 8éon g Aiotag. Na Bewpnoete ¢ dedopévo 6t 10 K Ba givar
mavTo pkpdTepo M 100 Tov TPEYoVTOog LeyEBoug TG AloTag cuv €val.

o Awpdalet amd v N+2 ypappn g €10660v 10 TAnog tov avalntioeov M

o AwBdalel amd kobepio amd TIc emduevec M ypaupég g €16000v évav Betikd @uoikd aplud X kot
avalntei to X oty Aota pe ) Asrtovpyio searchMF.

e Tumdvel évav PLGIKO aplBO TOL OVTIGTOLYEL GTO AOPOICUA TV TILMV TOV EMOTPEPEL 1| SearchMF Yo
OAeS TG avalnTnoeic.

Toapodeiyuoazo g100dov:

3 3 3
11 13 13
1 2 2 2 2 2
13 31 2 1
2 2 2

1 1 2

2 3 2
Toapoadeiyuazo eEédov:

6 | 5 | 4

» No vrofindei 6to avtoépaTo cvotua VITofoAng Kot eAéyyov péxpt tnv Kuploxkn 1/3/2020

Aoknon 21.

‘Eoto o agnpnpévog tomog dedopévev bstree yio TNV TOPAcTAoT €VOG dVAdIKOD dEVTIPOL avalNTnong
(AAA) akepainv apBuav, o omoiog vrootnpilet Tig axdiovbeg Aertovpylec:

class bstree {
public:

bstree

int height

void insert

int search

) /* KOTAOKEVOOTHS: KOTOOKEVALEL éva kevo AAA * /

) ; /* emotpépel 1o Dyog Tov AAA (to kevo AAA Exer dwos 0) */

int x); /* eoaye tov apiBuo X oto 444 */

int x); /* wdyver ov apiQuo X oto AAA kou EmIOTPEPEL TO EMITENO GTO OTOLO
Ppioketar ( pila fpioketar oo eminedo 1) 17 0 av dev vmdpyer * /

int min () ; /* emopépel To eAdyioTo atoiyeio Tov AAA */

int max () /* emotpépel To uéyioto otoyeio tov AAA */

void inorder () ; /* extomavel o, otoiyeio tov A4A4 ue evéodiatetayuivny didoyion */

void preorder (); /* extomavel to. otoryeio tov AAA ue mpodiatetoyuévy diaoyion */

void postorder (); /* exromavel to. otoiyeio 1ov AAA pe petadiaterayuévny didoyion */

}i
Aol viomoinoete avTOV TOV aENPNUEVO TOTO SEGOUEVMV, VO YPTCLLOTOMGTE TNV VAOTOINGT GOG Yo Vol
yphwyete Eva TpOYpapp TOV E16AYEL apBUolc o€ €va AAA kal 6T cuvérela ovalnTd TANPoPopies.
To poypappa Bo dSwfalet:
e amd TNV TPOTN YPOUUT TNG €16000V T0 mANBoc N Tev akepaimv mov Ba gilcayBovv oto AAA,
e amd TN devTepn ypapuun toug N axepaiovg Tpog elcoywyn (Sropopetikons peta&d Toug),
e amd TV Tpitn Ypopun to TAnbog M tev akepaiov mov Ba avalnmbovv 6to AAA, Kot
o amd TV TéTOpTn YPOUUY Tovg M aképatovg mpog avalntnon.
To poypappa Bo ToTOVEL
e oTNV TPAOTN Ypapu To Hyog Tov AAA Tov dnuiovpyndnke,
e oT1 6EVTEPT] YPOALLUY TOV EAAYIGTO KOL TO UEYIGTO aKEPULO TOL AAA, YOPIGUEVOLS LE £val KEVO d1AoTN L0,
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e otV Tpit Ypapuun M apiBuovg, yopiopévous avd 0vo pe éva kevo ddotnpa, mov Ba givor e ) ogpd
T amotedéopata TV avalntiosnv (kKAnosov otn puébodo search),

e oTnV TETAPTN YPOUUN Ta oToKeEln Tov AAA yoplopéva e €va KEVO SIAGTNUO, UE EVOOOLUTETAYHUEVT]
dtdoyon, akolovBolpeva amd ™ AEEn “end”.

e OTNV TEUMTN YPOUUN TO otoryein Tov AAA yoplopévo pe €va KeEVO S1A0TNUHA, UE TPOSIOTETAYUEVT
dtdoyon, axkolovBovpeva amd ™ AEEN “end”.

e otV &kt ypapun to otoyeion Tov AAA yopiopéva pe Evo KEVO OLOAGTNUO, HE METOOLOTETOYUEVT|
d1doyion, akolovBovpeva amd ™ AEEN “end”.

Topaderyua eicodov

10

43 21 7 30 15 89 67 4 93 6
3

15 43 42

Hopadsryuo eEodov

5

4 93

410

4 6 7 15 21 30 43 67 89 93 end
43 21 7 4 6 15 30 89 67 93 end

6 4 15 7 30 21 67 93 89 43 end

» No vrofindei 6to avtdpaTo cvotnua VTofoAng kat eAéyyov péxpt tnv Kuplokn 1/3/2020
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