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81 Lepd Acknoewv

Ot mopokdTe ooknoelg npoopilovral yio e£doknon ot SUVOLIKT Jloyelpion UVAUNG Kol TIC SVVOIKEG
dopég dedopuevav (T.y. ovvoedepnéveg AMoteg, dévipa). To avtopato cOoTNUe VITOPOANG dev eAEYYEL KOTA
OGO TPAYLOTIKA TIG £XETE VAOTOMGEL YPNOLLOTOLDVTAS SUVOUIKES dopég dedopévav. H vrofoin umopel va
YiVETOL ATTO OTTOLOVONTOTE VITOAOYIOTY], KOl EKTOG EPYAGTNPIOV.

Aoknon 18.

‘Ecto o agnpnpévog Tomog dedopévev queue yio TNV TOPACTOOT| HIKG OVPAS OKEPAi®Y aplBpdV, o 0moiog
vroopilel povo Tig akodAovbeg Asttovpyiec:

class queue {

public:
queue ; /* KOTOOKEDOOTHG: KOTOOKEVDALEL tio KeVH ovpa. * /
bool empty ; /* eAéyyer av i ovpad eivar kevip * /

int dequeue ; /* opoupel Eva atoiyeio omo uio un kevi ovpe, * /
int peek ; /* EMOTPEPEL (XWPIC VO APAIPEL) TO TPWDTO TTOLYELO ULAS N KEVHS 0VPOS * /

}i

0
()
void enqueue (int x); /* e&oayel éva otoiyeio atny ovpd */
0
0

YAomomote auTdV TOV APnPNUEVO TOTO SESOUEVMV YPTCLLOTOLMVTOS GUVOESEUEVT AMOTO.

211 GUVEKELN, YPNOULOTOL|OTE TOV Yl Vo YpAwete &va mpdypappe mov va daPdalet pio axolovbior pun
UNOEVIKOV akEPUIOV apOU®mV (0G0NTOTE TOALMVY) Kot VO, EAEYYEL OV OVTN:

1) éyel t6o0ovg BeTikong aptBpoHc 6GOVE Kot apyNTIKOVG, Kot (GUYYPOVOG)

2) ot apvnTikoi apduoi gppavifovrarl pe v id 6ePd Kot amdOAvLTo TIUR TOL gppavifovtal Kot ot
Oetucol apBpoi.

Av avtd cvuPaivel, T0 TPOYPOUUO TPETEL VO EKTUTOVEL TO UNVOUA “yes”, SPOPETIKA VO EKTUTOVEL TO
pvopa “no”.

Hapadeiyuoazo 100000
3-3-4-64-7617 |3 -3 4 -6 -4-767

Topadeiyuara eEodov.

yes | no

» No vropAndel oto avtdpaTo choTNUA VTOPOANG Kot EAEYYoL nExptL v Kuplaxn 23/1/2022

Aoxnon 19.

‘Ecto o apnpnpévog TOmog oedopévev 1ist yio TNV TopdoTaon oG YPOUWKNAG AloTog okepaiov
apBpdv, o onoiog vroostnpilel Tig akOAoLOeC Aettovpyies:

class list {

public:
list 0); /* KOTOOKEDOOTHG: KOTOOKEVA(EL [io kevi Aloto, * /
bool empty (); /* eléyyer ov n Mot eivar kevip * /
int size () /* emorpépel 1o puéyebog e Aiotag */
void add (int k, int x); /* eodyel o oroiyeio x oty Oéon k g Aiotog * /
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int get (int k) ; /* emotpépel v Ty Tov ototyeiov oty Géon k e Aiotag * /
void remove (int k) ; /* dwaypaper To aroryeio otn Oéon k g Aiotag * /

}s

YAOTOWOTE AVTOV TOV APNPTUEVO TOTTO SEQOUEV@OV YPTCLLOTOLDVTAG GLVOEdEUEV AoTa.

Na ¥pNOLUOTOOTE TNV VAOTOINGT] TOV APNPNUEVOL TOTOL SESOUEVAOV Y10 VO YPAYETE EVa TPOYPOLLLE. TTOV
glodyel Kot dwaypaopel otoyeio oe po ypappkn Aiota. To mwpoypappd cog 6o tomdver to péyebog g
YpapknG Alotog (€énerta and v axolovdio El0ay®Y®OV Kot S10ypap®dV) KabdS Kol TV T TOV 6TolyEiov
oe pio emleypévn Béon g Aotag.

ZUYKEKPYEVA, TO TPOYPOAULUA GOG TPETEL VOL:

o Awfalel amd v TpdTN Ypapp g 10660V t0 TAN00G TV glcaymymv N

e  Awfaler and kabepio amd Tig emdueveg N ypappés e €16000v dvo Betikodg puoikods apBpodc K kot
X kot g16dyel Tov apBud X otnv K-oot 0éom g Aictac.

o AwfPaler and v N+2 ypoppun g €16660v 10 TAn0og TV dtaypapdv M < N

o Awfaler and kobepio omd T emdpeveg M ypappés tng €16000v évav Betikd euoko apiud K kot
dwypdoet 1o ototyeio oy K-ooth 6£0m ¢ AMoToc.

o  Awfalel amd v N+M+3 ypappn g €16600v évav Betikd puowd apfud K kot tuvrdvel oty €500
300 PLoIKOVG aPBLODS (YOPIoUEVOLS e Eva KEVO) TTOL OVTIGTOLYOVV 6TO TpEYov néyehog g AloTog kot
oV TN Tov ototyeiov ot B€on K g Aiotoc.

e OLEG TIG TOPATAVE TEPITTAOCELS, VO Bewpnoete mg dedopévo 6Tt to K Ba eivon mdvta pikpdtepo 1 ico tov

Tp€yovtog peyEBovug g Aotag (1 Tov Tpéyovtog peyébovg g Alotag ouv Eva, Yo TIg EI60YWYEG).

Hapadeiyuoza g10000v:

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

1 1 2

2 1 1
Topadeiyuazra eEodov.

21 |2 2 |2 3

» No vropAndel oto avtdpaTo choTnUA VTOPOANG Kot EAEYYoL pExpL v Kuplaxn 23/1/2022

Aoxknon 20.
2V vAomoinon Tov aPNPNUEVOL TOTOL dedopévev 1ist tng mponyoduevng doknong, Tpochétovpe v

TAPOKATO Agttovpyio (LEB0DO):

int searchMF (int x);

Avt M Aertovpyia emoTpépet ™ B€om ¢ AloTog dmov vapPYEL TO GTOYKElD X (TNV TPDTN, AV LLAPYOVY
TOAAEG BEGELG [lE OTOXEID TO X) KOl LETAKIVEL TO GTOXELD X oTNV TPMTN B€om TG Alotag (Yopig vo adAaEet
KGTL Ao oTic oyeTikég Bl TV oToyEgiov ™G Alotag). Av Tto otoryeio x dgv VIAPYEL ot AioTa, M
searchMF emotpépet v tiun 0.

Na viomomcete ) Aettovpyia searchMF. X GuvERELd, Vo YPAYETE £va TPOYPOLLLLO TOV EIGAYEL GTOLYELD
G€ 0L YPOUUIKT AMoTa Kot Tpoyatomtolel dtodoyikég avalntoelg pe kAnon g searchMF. To npoypoppd
oag Bo TVTMOVEL TO ABPOICLLO TV MV TOV EMOTPEPEL 1] AtTovpyia searchMFE yio OAeg TG avalnTioeLs.

ZUYKEKPYEVA, TO TPOYPOAULUA GOG TPETEL VOL:

e Awfalet amod v TpmTn Ypapun g £10680v o TAN00G TV e1caymymv N yia t dnpovpyio g Aotag.
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o Awfaler amo kobepio amd Tic endpeveg N ypoppés g £16600V dV0o BeTiicovg puotikovg aptBpovg K kot
X ka1 erodyet tov apOpo X oty K-oot 0éom ¢ Aotag. Na Osmproete g dedopévo 611 10 K Ba givar
TAvVTO LKPATEPO 1] 160 TOV TpEYOVTOG HeyéBong TG AMotag cuv Eva.

o Awfalet amd v N+2 ypapuun g €16660v to TAN00g TV avalntmoenv M

e Awfaler and xobepio omd T1g emdpeveg M ypoppég g €166d0v Evav Betikd puowkd apBpd X Kot
avalntei To X oty AMota pe tn Agtrtovpyio searchMF.

e  Turdvel Evav uokd aplBPd Tov avTIcTOLEL 6TO AOPOIGHA TOV TILMV TOV EMGTPEPEL 1] Sear chMF yia
OAEG TG avalnToELC.

Topadeiyuaza e16odov.

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

1 1 2

2 3 2
Hapadeiyuozo eEodov:

6 | 5 | 4

» No vroPAndel oto avtdpaTo cvoTnUA VTOPOANG Kot EAEYYoL péxpL TV Kuplaxn 23/1/2022

Aoxknon 21.

‘Eoto o agnpnuéveg tomog dedopévev bstree yia ™V Topaotact €vOg dSvadtkod dEvipov avaltnong
(AAA) akepaiov apiBudv, o omoiog vrootnpilet Tig akdAovbeg Aettovpyieg:

class bstree {

public:
bstree () ; /*  KOTOOKEVOOTHG: KOTOOKEVALEL Eva kevo AAA * /

int height () ; /* emarpépel 10 Dyos 100 AAA (1o kevo AAA Eyxer Dyog 0) */

void insert (int x); /* eodys tov opiQué x oo A4A */

int search (int x); /* wdyvel tov apiBuo x oto AAA ko emiotpépel 1o enimedo aTo 0TOLO
Ppioketar (n pilo Ppiokeror oto eninedo 1) i 0 av dev vmdpyer * /

int min 0 /* ematpépel 10 eAayioto otoryeio tov AAA </

int max () ; /* emarpépel 0 pEYIoTo aroryeio ov AAA */

void inorder () ; /* extomavel to aroyeio 1ov AAA pe evoodiatetayusvny didoyion */

void preorder (); /* ektomavel Ta. aroyeio, Tov AAA pe mpodiotetayuévy didoyion */

void postorder (); /* extomavel Ta aroryeio, 1ov AAA pe petadiotetayuévny odoyion * /

}i
A@ov VAOTOINGETE OTOV TOV APNPNUEVO TUTO SECOUEVAOV, VO XPTGLLOTOOTE TNV VAOTOINGT GG Y10 Vo
yphwete Eva TPOYPOO TOV E10aYEL aptBpods o€ éva AAA kot ot cuvéxea avalntd TAnpoeopiec.
To mpoypappa 6o drofalet:
e amd TNV TPMTN YPoUUN TG £16650L 10 TAN00¢ N TV akepainv mov Ba sioayBoldv oto AAA,
e omd T devTepN Ypapun toug N akepaiovs TPog 160 Yy (d10popeTikovS HeTa&y Tovg),
e amd TV Tpitn Ypouun to TAn0og M tev akepainv mov Ba avalntnoiv oto AAA, Kot
e amd TV TéTOPTN YPOUUr Toug M axépatovs Tpog avalnnon.
To mpdypappo Oo ToTmVEL
e oV IPAOTN Ypopur] To Vyog Tov AAA Tov dnpovpyndnke,
® o1 0E0TEPN YPOUUT TOV EAGYIGTO KoL TO UEYIGTO AKEPULO TOV AAA, Y®OPIGUEVOLC LE £Va, KEVO ST,
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o omv tpit ypouu M apiBpovg, yopiopévong ovd d0o pe Eva kKevd didotnpa, mov Ba gival pe Tt ogpd
Ta omoteAEopaTo TV avalntmoeny (kAnoewy ot pébodo search),

e otV TTaptn Ypouun ta otoryeio Tov AAA yopiopéva pe évo KevO SlAoTNUO, LE EVOOSATETOYUEVN
dudoyion, akorovBovpeva and T AEEN “end”.

e oV WEUTTN YPOUUN TO otowyeio Tov AAA yoplopéva pe €va KEVO SIGGTNUM, LE TPOSIOTETOYUEVN
duaoyion, akolovbovpeva and T AEEN “end”.

e omv &k ypopun to otoryein tov AAA yopiopévo pe €va Kevo OACTNUO, LE HLETOOIOTETOYUEVN
duaoyion, akolovBovpeva and T AN “end”.

Hopdderyua 166600

10

43 21 7 30 15 89 67 4 93 6
3

15 43 42

Hopdderyuo eEodov

93

10

6 7 15 21 30 43 67 89 93 end
321 74 6 15 30 89 67 93 end
6 4 15 7 30 21 67 93 89 43 end

DO D D O

» No vrofAndel oto avtdpato choTnUe VToBoAng Kot eAEyxov uéxpt v Koplaxn 23/1/2022
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