Kepdhowo 14 Zramxés Aopés Aedopévay

LROMOG REPALTLIOV:

No xaravorooupe v €vvola g ZTotiryic Aopric AcOouEvwy.

Eidixoi oromot:

N %aTovorooupe TNV avoryRalSTITA TOV TTvoxd g Aours Aedopévav.
Na ®atavorjooupe Toug ToGImovg 0QLOUOU LOVOILACTATOU %ot TOAUOE-
OTQTOU TTIVAKOL.

Not ®OTAVOTCOUUE TNV AVAyROLOTITTOL TG £YYQopHS wg Aoung Aedopévav.
Na xotavorooupe Tov T8I0 0QLOUOU PLaG EYYQEPNCS.

Na yvwolooupe e oaoy Lol TUToU £yYQ0QES.

Na yvwpioovpe Ty SuvaTéThTo OQLOUOU EVOS TTIVOXO. LE TTOLYEIC RAL EY-
YQOPES.

o000 oo

14.1. IIINAKEX

[ va dwaBdoovue 1000 Babuovc pobntwy %ol Vo TOUS TUTMOOVUE KATA
avtioToor 0elpd Ba yodpaue éva, Tdypaupue pe Ty Eig poee:

Program antistrofi seira; program ant_ sei;
var vathl,vath2,vath3, uses winert;
.- vath999,vathl000.: integer; var o
begin deikti: 1..1000;
readln (vathl); vath:array [1..1000) of integer;
readln (vath2); begin . :
- . for deikti:=1 to 1000 do
¥eadIn(vathIoo0); ot readln (vath{deiktil]) ;
writeln (vathl000); for deikti:=1000 downto 1 do
writeln. (vath999) ; o writeln (vath[deikti]) ;
bt end.
“writeln (vathl;
end

T'io 70 TEGYQOUUE. CUTO, OTTwg UEAVITETaL OTNV TEWMTN OTHAN TOU TTOQATAV
nivoxa, Ba xoswldpaote mdvew omé 3000 yooupés To Paoind modBAnuc
elvow o yoelalopaote 1000 SuapoQeTirvég UETABANTES TaESAO mOU elval
{drov Timou %L €xovv TO (B0 Gvopa, ue Ui UEVO dapoeTLry ®aTdANEN yiat
va EexwolCovv. Oa ftay oAl Lo EUROA0 Qv UITOQOVCTUE VO XONOULOTTOL-
ooupe pic petaPinty wg delxtn Yo T JLOPOQETIRY RATAANEN ®dBe ueto-
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Evémyra I Yiomoinon oe ITpoypapuotionxd IepiBdilov

BAnTG. TN 8eten OTHAN TOV TEONYOUUEVOU TIVORO YOGAPOUWE TO QVTIOTOL-
%O TR TOV ®UE{oY TROYQAUUATOG.

To mEonYyoUpEVO TUHUO lval TOOTS TESYQAUUA OV OQICOUNE T UETOBANTA
vath wg €va povodidotaro smivaxa. Avto yivetol pe T dhwon vath; array
[1..1000] of integer. ITpooBétovue ot devtepn OviAn %ol TG OMAQAITNTES
IMADOELS YL TOV Tivanra Twv BoBuov.

“Evog uovodidotaros mivaxag elival TOmog e d0pnom »al ostoteleltol amd
gvav mpoxafoplopévo aplBusd otouxelwv ta omolo elvon -oveEoQéTwg GAa-
dedouéva tov wWiov THrov. O Timog autds ovoudletor Baoudc THmos Tou
mivaxa. Ov emeEeQyaoleg o€ mivora WITOQE( VO E(VOL OVTILXOTOOTACELS YLOL
OMSXANQO TOV Tivoxa 1] TEOOTEMNON O pepovopéva otolyelo tov. To de-
dopéva elval kOToWETUEVO. OTOV TTIVOIRQ £T0L AOOTE VoL 0QITeETO pic dLETOEN.
ZOupuwva pe ™ dudtakn auty], n TEooTEAaON - oe-%ABE -OToLXE(O TOV TTivano.
glvar dpeon. H tur tou deixtn mpoodopilel ™ B€on tov otowyelov péoa
otov nilvaxa. O deintng elvol Evag taxtirdg Tvmog (ordinal type).

Me T A0 0QLOWOT TOU TIVOXQ OTHV TEQLOXY SNADOEWY TV PeTafin-
v, nabopiCovron xal Ta S0 mapommdvw, dnAadr xaw 0 TUITOG TV OTOLYEIWY
TOV %ol 0 TUMog Tou deinm. O povodidoratog mivaxag eival 0 anhovotegog
nivarog, avtdg dniadr mov €xer o Sudotoom (o yoauun 1 wio omiin). O
THIT0G TOU OE(xTN TEOdLoPITEL Yit ®dBe dLdotoom Tov aQLBud Twv oToLyelwy
tou stivaxa. Ou amhol Timot elvan OAot, €XTOS atd TOV TEOYUATHG TURO, TO-
®TUrO{ TOTOL. ZTNV TEQITTWOT| TOU aXEQALOV THTOU YONOLUOTOLELTOL Uitk VITO-
TEQLOYY OxeQUimY, yiatl el0dMnC 0 mivarag Ba fitav oAl ueydAog yo va
XW-QECEL OTY UVHuUT).

Anfhwon povodidotatov Tivara

O 1pomog dMhmaong evdg mivaxa pe Svoua A eivou:
var

A: array [tUnog-Oeixt ] of timog-otouyelwv-rivaxa
- Hagadeiyuara: "
Q.

O mivanog mou oxohouBel elval mivaxog wag didotaong (1 yoapurs xow 8
oTNA@V) aTOV 0molo €xouV ®aToywEY et 8 arépaot aQLBuOL.

TEPLEXOUEVQ
T * s T4 3820 0] 2]

/—-‘_’* lo 20 30 40 50 60 70 80
T6&n

H avtiotouym drilwon Ba elvar:

var
pin: -array[1..8] of integer;
dvoua sivaxo. pin
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Kegpdhowo 14 Ztoammés Aopés Aedouévaoy.

TUOG-0einTn 1 vrtoregroyy 1..8
(10 oUvoAO TwV TV TOV deixty elval oL axépatol 1 €wg 8)
TUOS TWV OTOLYEI®Y TOV Tivaxo integer
B.
const
max=640;
var
bathmoi:  array[1..20] of integer;
onoma:  array[1..30] of char;
memory: array[0.max] of integer;
y.

O ahpagbuntindg tomog (string) pmopel va Bswonbel wg povodidororog
TIVORAS YOQAXTOWY TOU OTTOLOU TO TEWTO OTOWED €xel TdEN 1.

var

met:string[26];

x:char;

met:= "abedefghijklmnopqrstuvwxyz’;

- oBunTMyig LeTafAnTric Tou elval O YOQARTHQUS €.

Hagadeiyuara avagogds ot oroycia mvdxwy:
a. pin[k]:=a+2

To orouyelo k tdEng Tov nivoxa aviprabiotatol and 10 dogowoua a+2 6mou
a elvol pua petofanm

B. X[1, 2]:=k+r

To orouyeio g TR Yoouuns ®ow deUTeEONS OTHANG EVAS TTivaxa UE TO

Svopa X avrixabiotatat amé to d6gowoua Twv detafAnTdv k xou r. -
To otouyelo evig mivaxa Urnoel va efval Evag GAAog Tivaxog wat Téte o fivo-

ROG AEYETALON0 SIOTTAOE WV 1. OLEOA0TETOS . Y TAQYOUV-ETTOUEVIG TTIVOXES UE

TEQLOOGTEQOVS aTtd €vat delnteg ov ovopudLovran mtivares dUo, ToLodv 1 wal Je-

QLOOGTEQMYV DLATTAOEWY, AVAAOYA UE TOV aELBUS Twv deuxtddv. H mpooméhaom

TWV OTOLYELWV TWV TVAXWY QUTAV YIVETOL UE TOV AVAAOYO aQLBpG deLrTav.

Anloaon molvdidotatov mivaxa
O 106mog dMAwaong evég mivoxa ue dvoua A UE TEQLOTGTEQOVS OItd Eval
deivreg elval:

var

A: array [tGmog 1oV deixtn, TUmog 2% deintn,...] of TUROg-OTOLYEIOV-
mivaxa
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GTNAEC
Hapadetypara:
a. y
, 1 2 3
YPOUHES 1 10 12 23 |
2 15 4 2
3 1 77 83
4 23 45 67

O mapomdvw mivanag amotehelton and 4 YQOUUES %l 3 OTrHAES avd Yoo,
dmou amobnrevovra axéoaiol apLBuol, xow dnidvetol we eENG:

var
pinakas: array[1..4,1..3] of integer;

H extimwon tov otouyeiov g 31 yoouprs xow 2% otiing yIVeEToL Ue TV
EVIOM] writeln(pinakas[3,2]); |,

var
pin:  array[0..n,0..m] of real;
count: array[0..sxol, 0..diam, 0..nomos] of integer;

216 TOEOITAVW MMADOELS OL BE(RTES EIVAL VITOTEQLOYES AXEQAIOU KL TTQETEL
va, EXOUV TOOCOLOQLOTEL TTQOMYOUREVMS OL 1, m, sxol, diam, nomos va. éxouv
0QLo0el WG CTOOEQEC.

Y.
type
pinakas =array [1..100] of real;
var
table :array [1..10] of pinakas

S

O 0QLoUbS 1oV TOQAAEIYROTOS Y £(VOL LOOYUVOUOG UE TOV TTOQURAETW:

var
table: array [1..10,1..100] of real;

Hagadeiyuara yorjons mvdxwy

No yoaget mpdyoauua to omoio va dLofdlel ta otoyeln evog povodidoto-
tou swivaxa (10 otolyelov), va Belonel TO UIKQGTEQO XKOL TO UEYAAVTEQO OTOL-
YELO TOV Tivara xaBws 1oL TG BECELS TOUS OTOV TTIVORO HOL VO TUTKWVEL TTNV
086V TO RATAAANAO UNVULCL.

N



Kepdhaio 14 Tranxég Aopgs Asdopévay

program pinakasl;
uses winert;
const
n=100;
var
X:array([l..n] of integer;
m,min, max:integer;
pos_min,pos max:integer;
procedure eisagogi;

var
k:integer;
begin
for k:=1 to n do
begin
write (‘dwoe 1o otoitxelio X[',k,"1=");
readln(x(k]);
end;
end;

procedure min max;
begin
min:=x[1];
max:=x[{1];
pos min:=1;
pos_max:=1l;
for m:=2 to n do
begin
if x[m]<min
then
begin
min:=x[m] ;
pos_min:=m; f
end;
if x[(m]>max
then
begin
max:=x[m] ;
POS _max:=m;
end;
" _end; R :
"~ end;
procedure apotelesmata;
begin
writeln ('Max=", max:5,’ otn 6éon.‘,pos _max:3);
writeln(‘Min=", min:5,’ otn O6¢éon ‘,pos_min:3);
end;
{xUpro mpdypappa}
begin
eisagogi;
min max;
apotelesmata;
end.



Evémra III Yhonoinom oe Ipoypappationxs Ieguidihov

Na yoapel mpdyoauua mov va dwafdler To emdvupo xat o falbud »dbe ua-
Onrr, va tawouel Tovs uabntés xard ebivovoa oelpd Babuocloyios xar va
TUTTWVEL TOUS UOONTES xOoTd TNY TQELVOUNON TTOU TTROEXUYE.

program pinakas2;

{*bubble sort aAvydépibupoc TofLvdéunong

ZTov oAydéplbuo autd n petafAnthy allagi edéyyel av n -
Taflvéunon ExeL TeAleldoet, otnv Oepinteon outh n
peTafAnth allagi éxet  tipf false xor-n d1adikacio
enovéanyne teppatiletal.*)}

uses wincrt;
Const
Plithos=40; {péyioto nAnGog¢ pabniov)
var
i,j,no_of marks,temp2: - integer;-
ma:arrayl[l..plithos] of integer;
onoma:array(l..plithos] of string[3b];
' name, temp:string[30];
- allagi:boolean;
begin.
{eLoavyoyrh Oedopévav }
write (‘'ddce 1oV aplBpd TRV Babudv V) ;
readln (no_of marks);
for i:=1 to no of marks do

begin
write (‘ddoces 10 V,1:2,’ Babnd,dvoua : V)
readln (ma[i],onoma[i])

end;

{tag Lvoéunon }
allagi:=true;
while allagi do.
‘begin
allagi:=false;
" for i:=1 to no_of marks-l do
if ma[i)<ma[i+1]

then

begin
temp?2 = mal(i);
mali] = mal[i+l];
ma[i+l] := temp2;
name = onomali];
onoma [1i] = onomal[i+l];
onoma[i+1l] 1= name;
allagi = true;

end;

end;

{exTUnwon onoteiecou&twv}
for i:=1 to no of marks do
writeln(i:2,’ ‘,onomal(i]l,’ ‘Y,mal[i]);
end.



Kegdhawo 14 Stomxés Aougs Acdouévay

14.2. EITPA®EX

O timog eyypagrs (record ) elval pa CUALOYY] 0mtd cuotatind SLapduwy TU-
v 7oV 10 ®abéva Midvetol ue éva évoua. Ta cuoToTiRd wag yyeapmis
ovopdtovron edia (fields). To »GBe medio eyypamrs €xel o duxd Tou Gvopa
now aviirel 0° éva Tomo dedopévwy. “Eva medlo pmogel va elfval xow puet Gy
eyyoapn. H eyyoagn elvar évag timog dedopévwy xwis ddunom, agos o un-
YOVIOPOG pooméhaong dev eEaptdton amd xaplo ddunon. Kdabe ovoratnixd
oToL (0 TG EYYQQPNS EXEL TO OGS TOU GVOUO. RO ETOL PTTOQOVUE VO EXOVUE
TEOCTEAOT Ot (oL TG EYYQOPHS. MIToQOoUue OXOUN VU EXYWOTCOURE TV
T ULaS UETABANTS TOmOU eyyoamns o GAAN uetafintr (dtov Timou.

Arjhoom eyyeaerg

H &fjlwon g eyyooprs yivetaw omv meguoy] dnidoswy vEuv Timwv xou
aQy el pe to dvoua tov record axohovBoTuEVO a6 TO CUUBOIO = %Al TN
AEEN record. Ztm ouvEyeLo. moQeUBAMETOL M) AMioTOL e TO TTEDTDL TG EYYOOQYS
%Al OL ONADOELS TWV THTWV TOVG KOL O 0QLOUGG TeEQUOTICETAL PE TN AEEN end
ororouBovpevy omtd To eQWTNUATLRG (3). ZTO MEWTO TAQGAELYUQ TOU CLRO-
AovBel, M eyyoon meQLyQdpeL €va auTox VI TO.

autokinito sou: tokinito_eggrafi; | tou tUmou eyypapng
autokinito eggrafi

HDopdde Lypa-1 HopatnphoeLg
Type AnAGdvoviatl dUo tUnoil: O omoplO-
xrwma_ type=(kokkino,mple, mavro, untdéc tvnog xrwma_ type
prasino, lefko) XOL N £YYPAQn
autokinito eggrafi = record autokinito eggrafi
kostos: real; Ovopa tng e£YyypuehHc
typos: string[107; autokinito eggrafi axolouSoitpe-
theseis: 2..5; vo and 1o oUuBoiro = xat 1n AEEn
Xrwma : xrwma_ type; record
kylindrismos: integer; kostos, typos, theseis, xrwma,
end; ‘ kylindrismos

eival T nedla 1ng eyypueing,
émou yio xa@éva dndadvetal o T10-
nog Tou Kl end; To TEAOC TOU
. S OpLONOY TNC EVYPAPHC.
var AnAdvovTol dUo petafAntéc
autokinito_mou, autokinito mou, autokinito_ sou

autokinito mou := autokinito_sou H evioAf oviixatdotaong tou le-
pLEXONEVOU OAOKANENG TNG E£YYPOU—
| ohg gival enmitpenthy np&én oe
nertafAntéc TUNMOU £YYyPUPAC

Hapatneodpe Gl oL INMOoELS TTEdLWV TG EYYQRUPG EXOUV TN LoR@Y dNAGD-
oeawv petafhraiv. TIpémer duwg va toviooupe dn efval dNAdoeLs Tinwy %ol
GTLyLoL var EXOUUE TIQOOTEAQOY) OTY) PVIjun q:mawoﬁww IMAdoeis petainrdv.
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Evérnra I Yromotnon ot ITgoyoapponatixd ITegifdirov

IMgoonéhaon ota medio eyypagris
ITpoonreAdoelg ota wedlo ULag eyyeaQhs @alvovial oto Tadderyua 2 oy
OXOMOUBEL.

H avopod ot Tedio piag eyyooprc YIVETOL e TO GVOUA TG HeTafANTC Ti-
mov record (st.y. mathitis) mov axolovBeital amd uio TeAelo ®oL TO GVOUA TOU
nediov Smwg eupaviterar om drfhwon Timov g eyyeapis (. kodikos,
mathimatika ®Arw). 1o mopddetyua 2 paivoviot ngoane?&dcoug ™G HoePNS
mathitis.kodikos, mathitis.mathimatika »As.

Lo Vo UITORE( O TOOYQOUUTLOTS Vo XONOUOmOLEl o medio_tou record
WG VO avaQEQEL TO GVOUX ™G METaRANTIS TG ovyxsxgméw]g EYYQQMG,”
yomowuomoteltan 1 eviohn with mwou €yet T nopen:

with Svopa petafintrig Tirov record do
EVIOMY]; -

270 TaRAdetyua 2 QaiveTol 1 IROCTEANOT ata Tedlo Yol T YeYion
tou with 9 pe ™ yorjon tov with ~ ~

Wl T xoMon Tou with

mo:=(mathitis.mathimatika+mathitis.fysiki+
mathitis.ximeia+mathitis.ekthesi)/4;

ue 1 xeYjon tov with

with mathitis do
mo:= (mathimatika+fysiki+ximeia+ekthesi)/4;

Xorjon pevafintiic timov eyyeagrs.

210 opdderypo. 2 ov arohouBel yiVETaL Uwo oToLyELwdng eneEepyaotio pe
uetafintés, mathitisl, mathitis2 timov spoudastis o omotog eivou eyypag. H
emeEepyooia mepuhapBavel Tov 0QLOUS TG eyypogrig spoudastis xaBg xal
™ OMAwan twv uetofintdy mathitisl, mathitis2 tinov eyyparg. Tivetow
ELOOYWOYY TWAV OTg UETOPANTES TTOU avTLOTOLOUV Of TEdia €YYQapV.
YrohoyCetow 0 u€oog 6pog g abuoroyiag ue 800 Toomovs Ywolg T oMo
TOV With o pue ™ xonon tov with. Tumdvovror xon 1o 390 amoteléopara
rou dramLotdvovpe 6t elvan Ta, (dua.
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Hapdderyua 2

program tee recordl;
{*Enefepyacia eyypaodv*}

uses wincrt;

type
spoudastis = record
kodikos: integer;
eponymo: string[20];
onoma : string[15]);
mathimatika: integer;
fysiki: integer;
ximeia: integer;
ekthesi: integer;
end;
var
mathitisl,mathitis?2: spoudastis;
mol, mo2 real;
begin

(*gLoayeyh TLPOV ota nedlo gyyooeic*)

write (‘xwdixbc=7);,

readln ( mathitisl.kodikos);
write (‘emo@vupo=');

readln ( mathitisl.eponymo);
write (‘évopa=’):;

readln ( mathitisl.onoma);

write. . (\Mabnpot txé="-)3-

readln ( mathitisl.mathimatika);
write (‘®uoixf=’);

- readln ( mathitisl.fysiki);
write (‘Xnueta=’) ;

readln ( mathitisl.ximeia):;
write (‘Exbeson=');
readln ( mathitisl.ekthesi);

(*meic -[r] Xpr’]on TOU with*********‘k*)

Amotedéouara
Taparnorjoeis - Eneényrioeis oe
TAGYLO HOQQPY]

Ooptouds Tvmov eyoaprc
Ovoua eyyoaprc spoudastis

Meta&v tov ovduaroc g eyyoaprc
xQL TOV TEAOVS TOV 0QLOUOU THS TWV
qwapeufdiiovrar oL dnAioels Twy
TURWY TQWY TEQLWY TIG.

"Exovue 7 media: xwdind, emibvuuo,
ovoua, pabnuarixd, Quow, ynueia,
ExbOeon

TEéLos 0pLoU0Y TS EYYOQPTS

AnAdoetg Svo ueraBinrdiv tov témov
eyyoapric spoudastis

Avovrar Tipés ora media e eyy@aqny’g

Kwduwrog =11
Ernévopo . =Evotabiov
dvouo. =I'evoyrog
Mabnpatixd =13 %
Dvouxi} =16
Xnueia =17
Ex0eon =16

M¢éoog 6pog ywois t yorion tov With
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mol:10:2):

mol:={(mathitisl.mathimatika+
mathi tisln,. fysiki+ mathitisl.ximeia+
mathitisl.ekthesi) /4; y y
writeln('pécog épog = ' , mol:10:2);

(*Qs TN XPAON TOU wWith - ***kdhksktkdkk)
with mathitisl do
mo2:= (mathimatika+fysiki+
. ' ‘ ﬁxime:ia;ekthesi)/él;
‘'writeln('nécog o6pog{upe with) = ,

péoog 6pog =15.50 -

”Mgaog 600¢ pe xerjon ‘r‘ovv with

\

| péoog Gog(ne with)  =15.50
- . -|-amoreAéouara—idia—rai-ue - TOV5-0vo-
TOOTTOVS

Eyyouq pe mtedio pa dGhin eyyoagn

Ta ovotatird plog eyyoagrc uwtoet va sival omoloudnote timov. Yrdo-
youv media cApopBuntxoy Timov xabde xal medio Timov eyyoogrc. By-
yoapég Ue medict AAES EYYQOQPES OVOUATOVTOL LEQUQYIXES €YYRAPES. Omws
QAIVETOL OTO OYEOLAYQOUUO TTOV 0xOMOVBEL, 1 eyypoQ student elvol Lo Le-
QOQYLKY| EYYQOQPY|, aupoy To edio tng mathimata eivar pua Ghhn eyypogr.

student
kodikos epwnymo onoma mathimata
mathimatika fysiki ximeia ekthesi

Iepagyixn eyyoaqt) student

O INADoELS YL TV LeQaoyxY] ey Yooy student Qaivoviol OTov TVOra TToU
AXOAOVBEL.

H mpoonéhaon ota media g LEQUOYLXTIS EYYQOPNS UtoQel va yiveL:

Xopig T yo1ion Tov with

mo:= (mathitis.bathmoi.mathimatika +
mathitis.bathmoi.fysiki+mathitis.bathmoi.ximeia+
mathitis.bathmoi.ekthesi)/4;
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Me 1t yo1iom Tov with

with mathitis do

mo: = (bathmoi.mathimatika+bathmoi.fysiki+bathmoli.ximeia+

bathmoi.ekthesi) /4;

with mathitis.bathmoi do

mo:= (mathimatika+fysiki+ximeia+ekthesi)/4;
Hagdberyua 3 Hagarngrjosis
Type Apgyrrnd dnhwveTal 1 eyyooQY padrjpata
mathimata  -record H eyyoaqn nabripata eival medio mg
mathimatika: integer; LepaEyrTic Eyyoaqric student
fysiki: integer;
Ximeia: integer;
ekthesi: integer;
end;
student = record H eyypaw student €xeL wg medio 1o
kodikos: integer; Babuot Timov pabrpota to onolo
eponymo: string[20]; OQLOT‘I]%E ngonyovueva a)/g eyyoapn,
) EMOUEVWS EIVOL LEQOOYLXY] EYYOOQPT
onoma : string{15];
bathmoi: mathimata;
end;
var mathitis: student; Anhdveton 1 petafinm] mathitis timou
student(eyyoapn)

Me tov 0pLoud pag eyyoagrig opitetan évo. véog Timog dedopgvou. O minog
QUTOG UTTOREL VaL YENOLUOTTOWOEL YLt TOV OQLOUS VOGS Tivara o omolog Ha

EQLEYEL OTOLYELQ TUITOV EYYQOPNG.

Hagddetyua 4.

I va oploovue évay mivoxa 100 B€oewv o omoiog Bo. epLéyer ®wdxS, £rtd-
VURO, Gvopa xou TNAEQmvo uabntdyv, Bo mpénelr va dnhwdotv ta maQoxdtw:

type
student = recoxrd
am :integer;
eponymo :string(30];
onoma' :string(201];
telefone :stringl[7];
end;
var

mathites :array [1..100] of student;
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T va yivel epgdviom oty 086vn Tou 100 emwvipov Ba mpémel va yooupet
1 €& evioly: ‘
writeln (mahtites([10].eponymo)

Avaregaloinon

Kotovoroapie Tic otatiné Sopéc SeSOUEVOV UE Tr LOOPY TVAXWY KoL £Y-
yoopdv. Ivopiooue Tov 1060 0QLOUOU %Al Y ELOLOUOT TLVAR®Y piog %ot dvo
dwordoenv. Katoavoriooue 1ov To8m0 0QLOUOU TOU TUITOU ™S EYYQAQNS,
OTTANG HOL LEQOQOYWKNS. AVTIANPOTxaue emtlong ToOV TOSNG VI OPTCOVUE TV~
®EG MOV Ta OTOLYEl0 TOUG elvat eyypapeés. Eidaue téhog ™) xoron toug péoa
oTtd YopaxTELoTLRA TTORAdE lyuata.

Aoxnoelg

1. Na yodete Tov 0QLOUS TUITOU YLo }LI:(X eyyoopn ue dvopa time pe woic
nedlo hour,minute,second pe Toovg dedouévv 1 vmomeoxes 0..23
naw 0..59 aviictouyo. -

2. Avn petafint] wra elvow TUTOU time va YOGWETE TLG HATAANNAES EVIOLEG
dote 1 petofinm) wra vo €xsL nur] 18h 30m 4S5sec.

3. No yoaete TREYQOUUC TTOU VAL EXTEAEL TCL TOQAKAT:
a. Na dofdter 10 axepaliovg »al vo. toug tomobetel diadoynd o €vav
mivaxo wog dudoTaonc.
B. No folorel %ol vor TUTTWVEL T xQSTEEN XAl T UEYOATTEQEY OITd TIg
TWES AUTEG KOOGS HOL TIS AVTIOTOLYES BETELS TOUG OTOV TTIVARAL.
4. Na yoGeTe TOCYQOUUO TTOV VO, EXTELEL T TTOQARAT:
a. Tnv ewoaywyr 10 apBunmindv otoyelonv Tov mivana.
B. Tnv extimWON TOU TIVORA.
y. Tnv 10Evéunom »ot’ oiE0Voa. OELRE TWV CTOLYELWY TOU TTIVAXAL... =
8. Tnv extlrwon Tou Tagvounuévou stivaxo.

YrodelEn: Na ovyxolBel 10 mpdto otouyelo pe SAa o GAAQ now TEARE TO fhi-
RQOTEQO OTOLYE(D VO TTder atnv ety B€om. Nat yivelr n idua dadirnaciao yua
TOL VITOAOWTOL ®Ow OTY BEaT TOV dEVTEQOU VO TTAEL TO AUECWS Peyahitepo. Na
emovoingpOel n (dua draduraoia uéyEL %ol To TEOTEAEUTALO aTOLED KAl ETOL
Oha ta otoLyela va TorrobeTnBolv oTov Tivara xat avEovoa oelpd.
5. No ypdete mOSYQOUUC TTOV VO, EXTEAEL TOL TOQOKATW:

a. Tnv eloaywyn 10 aolbuntixdv orotyelwy mivoxa.

B. Tnv extimwon Tou Tivaxo.

y. Tnv taEwvéunon xatd @bivouoa oetpd Twv oTouXelwy ToU Tivamna.

3. Tnv extimwaon Tou tavounuévov mivaxa.
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YrodeiEn: KaBe otoryeio ouyxpiveton ue 10 enSpevo xan, av eival uxs-

100 cMdlouv Béom. H duodixacio. emavahaufdvetor uéyos dtov dha ta

otouxelor mdve ot cwotr B€om ®ou dev umdgyouy dhheg ohhayég B€ong.

“Erot, Shato otouyeia B tomobetnBotv otov mivaxa ratd @Bivouoo. oewd.

. No. ypopel mobyapiio: To 0moio, ot dLofdoeL T OLdotaon Vg UoVo-

dudoratou mivaxo pe 40 o ol oroyeln, EXTELE! TG TOQAKATW OLtdL-

HOOLES:

o. Awofder and v 086vn naL amofnxevel o8 Tivara Te OVOUATA KOt
tToug 4 fabuotc N pabntdv.

B. Twa »a6e pobnmi voloyilel To u€oo 6o %ol Tov amobnxelel oty
avtiotolyn B€om tov sivara.

y. TaEwouel tov mivano aApaprTiid KoL TUTWOVEL TO OVOUOTETWMVILO KOL
10 RECO 600 YyLo ®ABe nodnT.

y. TaEwopel tov mivaxo »atd @bivouco oelQd Tou UECOU GQOU KoL Tu-
TVEL TO OVOUAITETMVULO RO TO UESO GO Yio wdbe pobnt.

YndderEn: _
Kabe orouyeio tov mivoro va elvon puia eyyoapn ue v e dopn:
OVOUTETWVUUO
Babuds-1
Babudg-2
Babuds-3
Babudc-4
M¢€oog 6pog
. No ypogel mpéyoauua 1o omoio, agot duafdael T dudotaon N evég po-
vodidototou mivoxa upe 40 19 oA oTtouyelo, extehel Tig wapomdTw diar-
duxaotiec:
a. AwtBdler amrd ™my 008vn wow aTOONREVEL OE TIVORA TA. OVOLOTO, KOW
70 Babud N uabnrdv.
B. Yrohoyiler 10 péoco 60 twv PadRdV Tav LabnTdy »oL TUTGVEL avTi-
OTOLYO UiVUpCL.
v. TaEwopel tov mivaro o pbivovoa oelpd Babuoroyiog.
8. Alvel 00axTNOWOUS Yot #GBe LoBNTH avaAoya ue 10 BaBUS Tou uéoa
OTO OUVOAO TOU TTIVAROL %O TUTTWVEL TCL OTTOTEAEGUOTCL CURPWIVEL PE TO
VITGOELYUOL:
Ovoparemayvuuo, fabuds, youQaxIOLonss, ardxrhon arnd MO.

YnoderEn: o to yoooxtmeLopd 0pilovion 4 *AGOELS TOU LEOOUVAUOTY UE:
Apwota, Alay Kahog, Kohag, Zxeddv Korwg. To miiBog twv padntady
%x60e ®haomg opietan N/4. OurAdoeLc 0plfovral amd TEvm TOOS To. #ATW,
dMhadr] omd my vYmASteEn TEOG T XaunAdteEn Babuoloyia. Ze mepi-
wtwon woofaduiog Ghot oL tooPaBuolvies pe Tov TEAEVTALO TG ®AGONG
avijrouv oty UYMASTEQN Ao %o TO TA|B0G TOUS OpaLQElTaL artd T
ETOUEVT} RACLOM).
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8. Na ypapel mpdypouuo. to orolo, agpot diafdoet T didotaan N, ddo po-
vodidotatmv mvdxwy A,B e 20 o ol otovyelo extelel TLg mO.Q0METW
dradiwaoieg.

a. Me 1t yorom g ouvdptons RANDOM(N) mopdyes Mo aofnresel
N orovyeia yia #60e mivaxa.

B. Zuynplvel ta avtiotouya otouxelo (pe tov o delxen) twv dvo mvd-
ROV ROL AVAAOYOL UE TO AMOTELECUO TNG OBYROLONG dMuLovpyel €vov -
tolto mivara C ue otolyeia <, > ®oL = OVILOTOLYO.

v. BXTUIT@GVEL TQL TEQLEYOUEVE TWV TOLDY TIVAXWY OUUQPUVA [E TO VITG-

devyuo: o o -
A C B
15 > 10
20 = 20
40 < 120

3. Tumdiver Tov aQlBUs Twv <, >, = OV TEOXUTTOUY 0Tt TNV
TOQOITAVMD CUYHQLOM.
AgootnelotnTeg

1. Na yoagel mpdypauua to omolo agou dwopdoel tn didotaon N, evegs po-
vOSLAOTOTOU TLVaXa A YLOL THY QtOBREVOT TV OTOLYEIWY TwV UaBNTOV TG
TEENG 00g, exTeAel UG TAQOXETW dLadLRAO(ES:

a. Awafatel and mv 086vn now arrodnxelel og VAR TOV ®WAHO, TO
évopa xoL 10 fabud N puabntdv.
. AwoBdLel and TV 086vn Eva opLBUGS OV SnAGVEL TOV RS paBnTH.
v. TaEwvopel Tov mtivora kot alEouoa OELRA HOIROV.
3. Kdvel oewplomr avalritnam otov Tivoxa Lo aVeVQEDT) TOU CUYREXQL-
UEVOL pabnt. Av o poBnmig VIAQYEL OTOV TIVaXQ, TOTE TUTWVOVIOL
70 OTOLYELQ TOU, CAMMG TUTWVETOL KATAANAO pivupa.

e. Kavel dvadinri (binary) avaliimon otov stivaxa yua avedgeon tov ou-
YREXQLUEVOU LOOVTH.

WeudorwdLrag tov ohydpubuov dvaduxric avalijtnong.

| pd=1 {mpdrtog deixtng ToU MIvaxa TWV ROAILRDOV}

td=N {tehevtaiog deintng Tov TVORA TWY WDV }
br="oy’{ évdel&En evpeong Tov InToluevoy ®wdunos }
emovdlafe epdoov (pd<td) xow (br="oyxt’)
agxn
mesos=(pd+td)/2
av kodikos(mesos)=code
07¢
agxn
br="vaw’
thesi=mesos
TENOG
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AL
av kodikos(mesos)>code
tdte  td=mesos-1
oldg pd=mesos+1
TEAOG
av br="vav’
161 TUmwoe onoma(thesi),bathmos(thesi)
aAMWS TOTWOoE ‘DeV VITAQYEL OVTOS O RWARAS ‘.

2. Atverol mivaxog d00 dLaoTAoEwY TOU TEQLEYEL TIS TLES TTANnONg S mpoic-
viov(omiieg tivaxa) avdAoyet e TNV ToaSTNTO (YOOUUES Tivoxa) TdANomG.
O mivaxag €xet 3 yoauués rvaw 5 oriieg, dniadr éxoune 3 dLapoQetinég TIUES
TOANONG, ovdhoya Uge TV ToosTNTa, Vi wabéva omd 1a 5 mpoidvra. Ta de-
dopéva yuo Tov mivana eival:

npolovId
TLpéc | 1 2 3 4 5
nocdtnta <=100 1 30 | 28 | 40 | 59 | 60
nocdétnta > 100 2 28 20 30 45 | 50
nmocoéTnta > 500 3 18 15 20 30 | 40

Na yodpete mpdyoaupo mov:
a. va dnuiovpyel Tov magostdve  wivora duhyig eto6dov pe eicodo
TV oTowyelwv Tou amd Ty 006vY,
B. va dtapdlel amd ™mv 006vn Tov wdird Tou rpoidvtog(1,2,3,4,5) nat
TNV TOOSTNTO. TAANONG,

Y. vo. UrtoAoYCeL xow vo. tustddvel v 0Ela mwAnBelong moodmrag ue

TEOOTELOON OTOV Trivaxe durhrig eLo6dov.
¢

3. Na ypogel éva tpdyoauua 10 onolo ooy dwefdoet ™ dudotaon N &do
TeTRayWVIXAY mvdxav ( A(n,n), B(n,n) ) extekel g mapordtw eQyaoies:
a. dafdel ta otouxelo Twv dvo mvdnwy,
B. umohoyiCet tov mivaxa C(n,n) wov mEorvTtel and 10 ABQOLON TWV
mvdxwv A xou B,
y. vrworoyLeL tov mivaxa D(n,n) 10v TQORUITTEL ATTG TO YLVOUEVO TOV
mvaxwov A xow B o
. TURAIVEL TO TTEQLEYBUEVO TWV TETOAQWV TLVARWY TNV 086V,

YmodeEn: |
1. KaBe orouyeio tov mivaxa C, 1o c(i,j) vroloyiletar omd tov timo:
c(i,j) = a(ij)+b(ij) Srav (ij =1,.n)

2. Kd8e arovyeio tov nivaxa D, to d(i,j) vroloyiletal amd tov timo:
n
d@i,)) = Z a(ik)*b(k,j) Srav (ij =1,.n)
k=1
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e g OMNUOTKATNGOM Yo VOl EXTTOUDEVTIRG OEUQ, T OTTOTEAEOUATO. ROTA!-
 xwEYBNHaY OTOV ToRAXETW Tvaxo SITMS L0680V,

Tvoun MoOnTéQ Tovelcg Kabnyntéc —W

Yrnép

Kat&

A3 LAQOPOL

Not YoOupE( TOGYQUILE. TO OTOLO VOl EXTEREL TIG TAQONGT® Dladinaioles:

a. vo SLoBaler artd vy 006vn ta dedopva xat va ROToXWEEL O TIVaXa
&0 diaotdoewv om pviun, H

B. va tundvel oty 066vn Tov na@omou:m Voo Bw'c)mg ELOGO0V TTOU TTE~
othauBdvel To B0 {opOToL XOTd YOORIES KO OTHAEC,

Y. VO TUTTAOVEL OTNY 066V éva mivaxo Suthric to6dov mou o meQuhap-
Bavet Ta TOCOOTE RATA YOAUUES KA,

d. va tumaver oty 006vn éva mivaxa duthrig el06dov mov Bo ns@u?»au—
Bowu TQL TTOOOOTA HOTA OTHAEG.

Tvoun MoBnTtéc Tovelicg KaBnyntég | TUvoArx

Yrép

Kat&

AdL&popoL
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KEDAAAIO 16 |
AYNAMIKEE AOMEL AEAOMENON

- Lnomog »e@aiaiov:

Na xatavorjoovpe ™ diapopd twv duvapunav dopdv dedouévav amd Tig
OVTLOTOLYEC OTOTIXES.

Eidwroi oxomoi:

U No yvopioouvue Tov To8mo YEWLOUOU ag aming ouvdedeuévng Motas.
0 Na yvopioovue ™ Soun ®ow Tov TGO XELRLOUOU Mag oToiBos.

0 Na yvopiooupe ) dopn %ot Tov ToGT0 XELQLOUOT tiog 0URGS.

Q Na yvopioovue ™ devdoixy dopr.

16.1. BAXIKEX ENNOIEX

O duvapixéc doués dedougévov de deopevovv otabed peyebog uvijung,
Snwg oupPalvel ue Tig otaTnés doués, oA uetafinTd To 0molo avEopeLd-
VETOL HOTd TIG AVEYRES TOU TTQOYQAUUOTOS. AUVaRES DOUES OEOOUEVWV
efvar oL ouvdedenéves AMoteg (linked lists), n oroifa (stack), n ovpd
(queue), o dvadixd dévdga (binary trees) k.

T ™) dnuovgyia duvaprdv doudv xonouwormoLeital €vas GAAOS TUITog ™G
Pascal o deixtng (pointer). Mwa petafAnt tomov delntm meQiéyer T diev-
Buvom wag dAng petafintic. Ou duvauxés dopés avamriosovral ot dudo-
RELQL TNG EXTELEONG TOU TROYQAUNATOS. AmotehoUvial and xopfovg (nodes)
7oV 0 xoBévag €xeL o media, To oToLyelo ™ doung now To deixty o Siev-

Buvom pLag GAANG weto AN,

16.2. XYNAEAEMENEX AIXTEX

Mo xonyoplo duvapxdy dopdv elvar ov ouvdedeuéveg Aiotes, dmov o
dedouéva ovvdéovran uetokd tovg pe cuvdéopouvs. Kabe orouyeio puag Té-
ToLag doung, mou ovoudietor x6uPog, TeEQLEYEL, EXTOS 0TS TG TWES TWV de-
dopgvav xan €vo 1 TeQLocotepa media-deixteg mov mEQLEYOUV dlevBUivoELS
dAAwv otouxeiwv g Buag dopric. Ta media-deinteg elvat évag Timog Tov o-
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notov oL Tég tov efvan dlevBivoels GALVY ®Oppwv. Ydoyouv AMoteg pe €va
OUVOEOUO ROl MOTES PE TEQLOTATEQOVE CUVOECUOVG.

O ouvdedepéveg Moteg eival pua dounj dedougvwv oy omola ot xOUBoL g
Morog e Boloxoviar oe duadoyxeg BEoeLs otV »¥L pvriun, odhd Boloro-
VIOL O€ TUYaleg BECELS vow CUVOEoVTOL UETOED TOVS te e1dLroUg CUVOEOUOUC.
Me 1toug ouvvdéopovg autovg xabopiCetol xat 1 dadoyn Twv Spwv ™G Al
otog. O delning ouvdéer vdbe ©SuBo pe Tov eTOUeVS Tou, dnhody TeQLEXEL ™)
dLevBuvom tov emduevou #Sppov. O deixtng Tov TeEAEVTAlOV OUBOU TalQVEL
v Ty nil wouv dnAidver St dev VTGEYEL ENCUEVOS #OUS0g ot AloTa.

Téhog, m OLevBuvom ToU TEWTOU ROUPOV TG AMOTOG VTTEQYEL OE ULt HETO-
pintr, Timov delwtn, wou 1 Aéue APXH.

Kotd ™ emeEepyaocia uog AMotag pumogovv va yivouv ol eEng Baoirég Aet-
TovEYieg:

* Eisaywyn evog vEou xdupov.

¢ Avalrimon xdsolov ®Supou yia emgEepyaoica Tov TEQLEXOUEVOL TOV N
EXTVITWON).

* Awaypogn evog woupov.

Ty 8edopé- | Alvon
vou ETLOUEVOU
xSupou

Zjua 16-1 Aourj xoufov

IMoapddetypo yoauulric AMotas.

APXH | 100
AR
100

Zyiua 16-2 Ewoaywyr; tov modtov xdufov ue dedouévo to Al oty

dwevbvvon 100
APXH IOOJ

Al 150 _,f A2 A

100 150

Zjua 16-3 Ewoaywyr] Sevteoov xdufov ue dedouévo to 42 orn
dievbvvon 150
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{ APXH TIOO
Al ISOJL_W[ A2 jlso L__,{ A3 A J

100 - 150 180
Zynua 16-4 Ewoaywyr Tov 1oitov xoufov ue dedouévo to A3 oy
Otevbuvon 180

' FAPXH 100
1 v

Al 150 p A2 300 A3 A A4 180

T

100 150 130 7300

Zxna 16-5 Ewoaywyr 1ov t€Ta0tov x0upov pe dedouévo to A4 oty
deevbvvon 300

Zny weplmtwam o, entomuaivetan Gt 1 QUOKY] OELRE Twv dedopsvay
drap€pet amtd ™ hoyuxn, 1 omoia ®aBopiletan arnd 1o deinty, 67Tws PALVETAL
OTOV TIVARA TTOU AROAOVOEL.

{ Ze1pd dtevBvvoewyv| 100 | 15Q | 180 | 300
F(Dvomﬁ oepd ded. | Al | A2 A3 A4
FAoymﬁ oewpd ded. | Al A2 A4 A3

H dwaypagn evég xdupov oe pia Aota, 6w M moeasdvew, uropel va dio-
®OLOE( O€ TOEIG MEQUTTWOELS:

* Aiaygagr] Tov hoyxnd npdtov xopfov mov deiyver o deivtng APXH

PPXH 150
[ v

Al (1ﬂ Fz ‘ 300] A3 A [M llso
100

L ]

150 180 300
Zajua 16-6 Awayoagr] Tov mpdtov »ouBov ue smepiexduevo A1 orn
drevbuvon 100
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¢ Awrygagn gvég xoppov petaky dvo dAlov.

APXH 100

il v

Al 300 A2 300 A3 A A4 180

¢ |

100 150 180 300
Zjua 16-7 Awayoaqr] tov xoufov ue mepiexouevo A2 otn dievibuvon 150

. 'Ataygaqni 1oV Aoyxd tehevtaiov xoupov, dMnradip avtov Tov omoiov o
delntng dev deiyver ae dhho %opPo.

APXH 100
1 v
Al 150 > A2 300 A3 A A4 A
100 150 180 300

Zynpna 16-8 Awayoagr] Tov xoufov ue megieyouevo A3 oty dievbuvvon 180

Kora ) eneEepyaoio puog AMotog progotv va yivouv ol eEng Baoxég het-
TovQylec:

e Eioaywyn evég vEou ndufou.

[ IT+— [ [ 15— []

* Avolritnon ®&moLou xSupov.
¢ Metafol evég vupov.

o Awaypagn evog xSupov.

Rl N
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16.3. *TOIBA

Tevixd oe pia Alota, 1 ewooywyr 1 dwerypogpn wdmolou otolxeiov pumoet va
vivel oe omowdrimote B€om g Alotag. Mia ewduar] xotnyoplo Alotag mou
eMTEREL TV ELoCywyn] xow eEoywyn otorxelwv uévo amé to éva dro g,
ovordletal oroifa 1 oweds(stack).

H doun ovt BupiCer otoifo atd mdta 1] Tov REQUATOSERTN EL0TOERTOQA
evog hewgogeiov. Kot atig dU0 meQurtdoels Talpvouue amd Ty ®oQuer 1
Tonofetovpe oty ®0QUET (To €va dxEo ) g otoifas. I'ia Toug Adyoug aw-
T0Ug M emeEepyooia dedouévav g otolfag €xelL »abLepwOel te TV ovoua-
ola TMIIE (Teieutaio Méoa ITpdto "EEw) mov amotelel petdpoaom Uetd-
@oaoy Tou avtiotolyou oyyixou LIFO (Last In First Out). H sioorywyn xow
7 eE0rywyT| OTOLYEWY CITOTENOTVY AELTOVQYIES TTOU EIVOL ETUTQETTEG UEVO OTO
€va. G100 g otoifag mov Aéyeton xoouen. H duetiBuvor g ®oovuons wag
oroifog vdoyeL o évav edixd deintn mov Aéyeton deixtne Zroifag ff Asi-
xtns Zwoovu (Stack Pointer). H dopn tng otoifag xonowomoleitar omd Tig
YADOOES TOOYQOUUUATLTUOU YLOL TNV VAOTTOMON TS avadQours.

Tlapdderyua vhomoinons otolfag ue cuvoedeugvn Alota:

AEIKTHZ 100
~TOIBAX

>l A

100
Zynua 16-9 Ewoaywyr modtov xdufov ue dedousva X1 otn dievbvvon 100

AEIKTHE 150

STOIBAZ
z1 A %2 100
100 150

Zynua 16-10 Eicaywyr; Sevtepov xoufov ue dedouéva X2 orn dievbuvon 150
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la¥atal

AEIKTHZ XTOIBAX 180

v _

b))\ A 22 100 23 150

4 I
100 150 180

Zyrjua 16-11 Ewoaywyr tov xoufouv ue mepiexouevo X3 arn devbuvon 180

AEIKTHE XTOIBAX 150

/

v I

21 A X2 100 23 150

100 150 . 180
2yrpa 16-12 Arayoapy xoupov ue mepieyduevo X3 orny nopven tns oroifag

H duwypogn tou ®Supov oto owed Ba yiver oto #ouBo ne meglexduevo =3
ot &/vom 180 mov delyveL 0 wdufog AEIKTHZ ZTOIBAZE. Ztn Cuveyewd o
AEIKTHZ ZTOIBAZ B €yel ¢ meQLeyOUevo T dLevfuvor mov fTav xoto-
YWONREVN OTOV #SUPO OV dayQdgNxe KoL EQELYVE OTOV AUECWS TTQONYOT-
uevo roupo, dnhadn o dievbuvom 150. :

HMopoxdrw divetan oL ohyopiBuol yio Ty ewoaymyr] xow sEaywyy] otouxelwv
0" €va o6 ot OyedLdyQapua, Peudorddina xow Tedyoauua pascal.

DD K N

S5
S4 S4
S3 S3 S3
S2 , S2 S2
S1 S1 S1
Troifo pe T1oifa e Yroifa pe
4 otoryeio 5 otoyeln 3 oTowyela
EIZATQI'H S5 EZATQI'H S4
push pop

Zynjpua 16-13 Xeiwpiouds oroifag
AATOPI®OMOZE EISATQIHS (PUSH)

AABE 1t die08uvon o véag Béong ot uviun
BAAE 1t dtevBuvom g véag B€ong oto delntn otolfag
BAAE 7o otouxeio om Seibuvon mov €xet o delntng otolfog
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AATOPIOMOZL EEATQIHE (POP)
BI'AAE 10 otouyelo omtd ) dievbuvom mou €xeL o delinmg otolBag
BAAE oo deint oroifag ™ dievBuvom sov €xel 0 delixTng TOU %O~
Bov mov dLeypdgn

program stack;
uses wincrt;

type
deiktis="kombos; {petafAntf(deiktis) w¢ deixtin tou xb6pPou kombos}
kombos=record {AfAwcon tou xéuPBou pe dSvona kombos}
info:string(20]; {nedlo dedonuévev Tou xbéUPoOU)
epomenos :deiktis; {Ooeixtng, diLeldOuvong T1ou egndusvou xdufou)
end;
var

arxi,neos,next :deiktis; {Bonéntixég petafAniég JeLlXTOV)}
stoixeio:string{20];

epil:integer;

again:boolean;

Procedure create; {dLadixactia dnuioupyiac Tng otoifoacg)
Begin

arxi:=nil;
end;

procedure eisagogi; { cilooaywyhg evdg véou xépBovu otn otoifal

begin
write (‘Adoce 10 ctoilxeio ‘)
readln (stoixeio) ; { gLoayoyn omd tnv { o08dun}
if arxi =nil {H otoifRa esivalr &degia xol glodyetat o nph1og kxdufog )}
then ;
begin
nev (neos) ; {Xdpoc oIn HVAUL yYia Eva véo xduPo us évépa neos }
neos”.info:=stoixeio; { aviikat&otoon tou nediov info 1ToOU VéoOU
k6uPBou pe To mepLexOPEVO INGC  MHETABANTAQ
stoixeio}
neos” .epomenos:=nil; {Q¢ dte06vuvon enduevou xoéuPou tibetort nil }
arxi:=neos; { Q¢ diegUbuvorn tou mpdrou xdéuPou Ing otolfog
T{BeTxt n dLeGOBuvon Tou véou xbufou }
end
else
begin {n otolBo mepLéxeL TOUAGYXLOTOV £éva xédufo |}
new (neos) ; {KatdAnyn xdpou otrn UVAUn via éva véo xbufo
ne ovoux neos )
neos”.info:=stoixeio; {ovTikaté&otaoy tou mediovu info tTou véou
KOUBOU pe 1O mepLexdueEvo 1nNg HETARBANTAC
stoixeio}
neos”.epomenos:=arxi; {Qc¢ dieUbuvon endupevou xkdpRou 1
diLedbuvon mou uéxpol Tdpa  £€deLxVve OTO
npoto xdéufo }
arxi:=neos; { Q¢ diLeUBuvon mpatou xO6UPou Tng otolpfacg
Ti6eTxl n direvbuvon tou véou xdHpBou )
end;
end;
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procedure ektyposi;

begin
next:=arxi ; { n petaPAntyy next Aopfdvel TLRHR v dLe¥buvon ToU
np®tov mnpog¢ efayoeyn xréuBou)
while next<>nil do {ermovoAnuT (k) diLadilkacia sedoov n uetafAnth
next £xg£i TLUR SltapopeTLxh Tnc nil)
begin
writeln (next”.info); ({ExtUmwon otnv oB6évn 1TOoU TMEPLEYXOREVOU TOU
kOuBou pe drelGOuvon oUTH mou £€xeL 1) UETXRANTA
next }
next:=next”.epomenos; {H d1eUBuvon tou emduevou xéufou  Ba gival
: 611 meptiéyxeral oto nedio epomenos 10U
k6pBou mov  exTUn®OOnke)
end;
end;

procedure diagrafi;

wri

if
if
if
if
end;
end.

writeln ( ‘EKTYIIQXH

begin
if arxi=nil {E&v n otolfa ecivar &dera)
then
writeln('H otoifo sivar &deila’) :
else {edv n otolBa Sev sgival &dela )
begin
writeln (arxi”.info); {Ext0niwon otnv o6dévn ToU TEPLEXONEVOU
ToU KO6UPBou pe diLedbuvon outh mou £Xel n UeToPBANTH arxi n
onola deglixvel 010 HmPOTO MPOC OLoypaph xo6pho)
arxi:=arxi”.epomenos; {O véog mpoc draypaprn xdHpPog Oa £xel
dLevBuvon quih mou deiyxvel 1 HETHRANTA
epomenos tou Jdlayeypappévou xbéufoul
end;
end;
begin again:=true; create;
while again do
begin
writeln ( ‘EIZAT'QT'H !
writeln (‘AIATPAGH !
4

own
—~— o~ —
~e N ~e

teln ( ‘TEAOZ ¥

readln (epil):

epil=1 then eisagogi;
epil=2 then diagrafi;
epil=3 then ektyposi;
epil=0 then again:=false;
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16.4. OYPA

H Ovgd (Queue) sivor proe dGAhn Aoun Aedopévav, ov oL eLoaymyEg yivo-
via o7t6 TO Eva GxQO TS ®aL Ot eEayWYES amtd To GAho. Ze pia Tétowa doun,
TO OTOLXE(O 1OV eEAyETAL TEWTO Elval CvTd o €xEL eloayOel TEGTO, YL
autd rvaw 1) eneEepyaoia dedopévav Aéyetan TIMITE (Tlpdto Méoa Ilpdto
"BEw), mov omaoterel petdpoaom tov ayyirol FIFO (First In - First Out).
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“Eva mopdderypa ovpds eival 1 eEutnoémon twv medatdv 0to Touelo piog
T00TeL0g 1| OL AMOTES OVOROVIG ETLPATWV OF CEQOTOQUAES TTTHOELS.

T tov yewwus Twv ®Sufav mg oveds yoetdtoviat do deixtes. O deixte
APXH 6o deiyvel 1o modto grouelo mov tomofemifnxe oy ovpd v o
Oeixme TEAOZX Ba. deilyvel avtiorovyo to terevtaio. H ewoayarym Ba yiveton pe
Baom o deivtn EIZATQIHE xou 1 eEoryaryn ue fdom to deln EEATQIHE.
Kabe xopfog g ovpds mepuLéxet extds twv dedousvwy xow €vo. delntn o
delyvel T SLeVvBUVOT TOU ETOUEVOU TTROG dLarypapt] vSpfov.

EZATQIH | 100 : EIZATQrH | 100
11 A
100
Zypua 16-14 Eioaywyr; tov moedtov xouPov ue dedouéva I11 oty dievbvvoy 100
EEATQI'H 100 EIXATQIH | 150
1 150 || 2 J A
100 150

Zoanua 16-15 Eioaywyrj tov xoufov ue dedouéva I12 oty dievbuvon 150

EEAIOQIH | 100 EIZAI'QI'H | 180

11 ISit-—ﬂ 12 180 —f 113 A

100 150 180
Zyripa 16-16 Eicaywyr tov xouPov ue dedouéva to I13 oty dievibvvon 180

EZATOQI'H [ 150 EIZATQI'H | 180

m 150 12 180 ¥ I3 A

100 - 150 180
Zyrua 16-17 Awayoapr tov xdupov ue dedouéva ro I11 otn dievbuvon 100
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16.5. AENAPA

O mponyotpeves duvopuréc Sopes elvat YOOUMXES, Eteldn otig dopég autéc
%00e wOpPog oyeTilerol povo W Eva GALo ®oupo (oyxgom €va pe £va). Xe o
Mora, yuo Todderypa, Evag ®Opfog £xeL HOVo Evov ETGUEVO KOUPO.

Ta dévdga (trees) eivon wepapynés dopés dedopévav dmov xabe #nSpfog
oyxetiCeron pe morhovs (oxéon €va pe moAAd). Ot tepoyinés dopués avortoQL-
OTAvouY, W €Va QUOLKG TOOTO, TIS OYETELS TWV OTOLYEIWV TOV ROOUOU YOG %L
éroi, M yerom Toug oy encEepyaoio dedouévwv amoxtd: peydin amovdons-
o, H oxéon tov motépo pe ta moudud elvon o oxgom €va ue oAld (oL
OYEOELS EVOL UE HOVEVQ HOL EVOL UE EVOL. UITOQOTV Vo BemEnBovv mg eldixéc
TEQUILTAOELS TG OYEONG €va ue molhd). H oo petaly oymudrov xow em-
Batdv, opuddwv odooEalooy %o ToURTHV E(vVaL EIONG OYEOELS LEQUOYILES
(évo. pue TOAAG).

Zmv emeEeoyaoio dedopEVAV TIC LEQUOYIXES BOUES DEOUEVOV TLC AEE DEV-
dpa (trees).

e vG0e dévTo VmdQyeL Evag xat Lovadxds kSuBog ov dev €xeL TEoNyoU-
nevo répuPo now Aéyetan ita (root).

Z H

Zyrjua 9-18 Aour dévdpov
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210 poNyolpevo oyfjua o xoufog A elvat n oita Tov dvdgou. O xéuou
7oV Oev €xovV encUEVOUS voupovg Aéyoviar guida (leaf). Zto oyrjua 9-18
noupor-gudha eivan ot A, Z, H, ® non I. KaBe nopfog mov dev elvon ovte
o(Ca, ovte PUALD €yel €vo woL LOVOOKS TTQONYOUUEVO HOUBO KoL TOUAGYL-
otov €vay £mOpeVO ®opfo. 210 oxfua 9-18, o ®éuBog B €xeL mponyoluevo
1oV %6puPo A nou emnduevous toug Z xwow H, o xoufog I' €xel mponyolpevo
tov A zow edpevoug toug I xow @. Kdbe xopfoc o ¢ €vo dévdpo, pall ue
Shovg Tovg emSpEVOUS rOUPBOUS TO, OQILEL EVa NEQOS TOV HEVOQOV TTOY TO
Aue vodévdgo (subtree). Zto oxrjuc 9-18 o xduBoc B opilel éva vmo-
88vdp0 mov €yet toug ®épupouvs B, A, E, Z, H. /

"Eva 8€vd00, 1tov ®d0e xSpuPog tou €xeL 1o oA do emduevoug xoufovg, Tov

apLoteEs xal Tov OeELd ,Afyeton dvadins dévrgo (binary tree). To oyfiua 9-

18 elvou éva duadirs dEvdO.

Avaregpaloioon

Dvwpioope v ®OToVONOQUE TN SLapoQd Twv duvax@y doudv and Tig ota-
THEG, ROOMDS %Ot Tr) XONOWUSTHTA TV duvauLrdv doudy oy eneEepyaoio
dedopgvav. T'vopioape tig didypopeg xamyopies duvapndy doudv 6mwg
ovvdedeuéveg Aoteg, otoifeg, ovpég xon dévdpa. AviiAnwbrixoue TEAOG TIg
QQYES AETOUQYIOGS Yo HOOEULA QTS TS TOQOTAvVE dOUES.
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