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NMANENIZTHMIO KYTPOY

TMHMA NAHPO®OPIKHZX
EMNA131 Apxég MNMpoypaupaTicyou

Akadnuaiko ‘Etog 2016/17 — Eapivé EEaunvo
TEAIKH EZEETAZH EZAMHNOY

HMEPOMHNIA: 8 Maiiou 2017

AIAPKEIA: 12:30pu — 3:00pu

AIOOYZA: Kmipio XQAO01, AiBouoa 108
AIAAZKOYZA: EATTida Kepauvou-TatranAiou

ATTAVTAOTE KAl TIG TPEIG EPWTHOEIG
KdaBe epwtnon AapBaver 33 povadeg.

Epwtnon 1

(a) Kotaokeudote 10 TpOypauua ThreeDigits.java, 10 otmoio AauBdavel amd Tn
YPOUUA eVTOAAG Tpia OeKadIKG Wn@ia Kal OTn OUVEXEId TTAPOUCIAlEl TO HIKPOTEPO
(min) kai peyaAuTepo (max) QuUOIKO aplBud TTou PTTopPE va dnuioupynBei ammd Ta gv
AOyw Tpia wneia kabBwg kal 6Aoug Toug YUOIKOUG aplBuoug atrd 1o ouvoAo {min, ....,
max} Tou egival TTaAivOpouIkoi apiBuoi dnAadn diaBdlovralr To idlo kal atd TO
aploTepd, Kal atrd Ta 6ggid. Toug TTaAvopouIkoUg aplBuols Toug TTapouaiadel avd
0éka o€ KGOt ypauun. Mo kdtw Oivovrar kdTmola Trapadeiyyara XpAong Tou
TTPOYPANPATOG.

$ java ThreeDigits 3 2 1

Min = 123 Max = 321

The numbers that are palindromes are:
131 141 151 1e6l1 171 181 191 202 212 222
232 242 252 262 272 282 292 303 313



$ java ThreeDigits 0 8 0
Min = 8 Max = 800
The numbers that are palindromes are:
8 9 11 22 33 44 55 66 77 88
99 101 111 121 131 141 151 161 171 181
191 202 212 222 232 242 252 262 272 282
292 303 313 323 333 343 353 363 373 383
393 404 414 424 434 444 454 464 474 484
494 505 515 525 535 545 555 565 575 585
595 606 616 626 636 646 656 666 676 686
696 707 717 727 737 747 757 767 777 787
797

(B) KataokeudoTe 10 TTpdypaupa FiveFSS.java 1o omroio Aaufdvel amd Tn ypapun
EVTOANG €va €T0G KOBWG Kal TNV TTPWTN HEPA Tou v Adyw £Toug (1 yia Agutépa, 2 yia
Tpitn, ..., 7 yia Kupiokr]) Kal TTapoucidlel TOUG JAVEG TOU OUYKEKPIPMEVOU £TOUG TTOU
éxouv trévte MNapaokeuég, évre ZAaBRata kal TEvre Kuplakég. OuoiaoTikd €vag pAvag
Oedopévou £TOUG YIA VA IKAVOTTOIEI TNV TTIO TTAVW OUVvONKn TTPETTEl va apXicel
Mapaokeur kai va €xer 31 pépes. O1 pAveg AtpiAiog, lolviog, ZeTTéUPBpPIOS Kal
NoéuBpiog €xouv 30 pépeg, o O PeBpoudplog £xel 28 PEpeg av To £Tog Oev gival
OioekTo, OIOQOPETIKA €xel 29 uépeg, OTTOU éva £TOG cival dioekTo €dv dlalpeital
akpIBwg PE TO 4 Kal o€ TEPITITwon Tou diaipeital akpIfwg pe 1o 100, TTpéTTel va
Olaipeital akpiBwg kai pge 10 400. O1 utréAoitmol prveg €xouv 31 pépeg. Mo Katw
divovtal KATToIa TTapadEiypaTa XpAong Tou TTPoypAuaTOG:

$ java FiveFSS 1993 5

Months in year 1993 with five Fri, Sat and Sun:
January

October

$ java FiveFSS 2017 7
Months in year 2017 with five Fri, Sat and Sun:
December

$ java FiveFSS 2020 3
Months in year 2020 with five Fri, Sat and Sun:
May

(y) Karaokeudote 10 TTpoOypaupa Ariadne.java 10 otmoio Aaupdver dU0 QUOIKOUG
apIBuoug amd Tn ypauun eVIOAAG, £€0Tw X Kal'y, 61Tou X > 99, y > 99 kai X <y, Kal
TTapouciadel, avé 6éka oe KABe ypauun, Toug apiBuoug atmd 1o GUVoAo {X, .., Y} Twv
OTTOiWV TO ABPOICHA TOU TTPWTOU Kal TEAEUTAIOU TOUG Yn@iou, IcouTal Pe To dBpoIcua
Twv uttoAoimwy (dnAadn Twv evdiduecwv) Yneiwv Toug. Mo kdatw divovtal KATToIx
TTapadeiypara Xprong Tou TTpoypAauuaTog:

$ java Ariadne 1000 1030
The ariadne nos from 1000 to 1030 are:
1010 1021

$ java Ariadne 100 500

The ariadne nos from 100 to 500 are:
110 121 132 143 154 165 176 187 198 220
231 242 253 264 275 286 297 330 341 352
363 374 385 396 440 451 462 473 484 495



$ java Ariadne 1000 1500

The ariadne nos from 1000 to 1500 are:
1010 1021 1032 1043 1054 1065 1076 1087 1098 1100
1111 1122 1133 1144 1155 11le6 1177 1188 1199 1201
1212 1223 1234 1245 1256 1267 1278 1289 1302 1313
1324 1335 1346 1357 1368 1379 1403 1414 1425 1436
1447 1458 1469

$ java Ariadne 10000 10500

The ariadne nos from 10000 to 10500 are:
10010 10021 10032 10043 10054 10065 10076 10087 10098 10100
10111 10122 10133 10144 10155 10166 10177 10188 10199 10201
10212 10223 10234 10245 10256 10267 10278 10289 10302 10313
10324 10335 10346 10357 10368 10379 10403 10414 10425 10436
10447 10458 10469

$ java Ariadne 10 100
Wrong Input .. program terminates

$ java Ariadne 121 45
Wrong Input .. program terminates

Epwtnon 2

H deUTepn £pWTNON APOPA& TNV AVATITUEN €VOG QVTIKEINEVOOTPAPOUG CUCTHATOG O€
Java yia Tnv katavoury 6€cewv O  TIPOTITUXIOKG TTPOYPAUMATA  OTTOUdWYV
(EntranceSystem.java). Ta €UTTAEKOUEVA  QVTIKEIMEVO  €ival O  UTTOWNAQIOG
(Candidate) kai 10 TpPoOypauua omoudwyv (Program) or KAAGOEIG Twv OTToiwv
opifovTal JEPIKWG TTIO KATW:

public class Candidate { // H xA&on avtLkelpévou Candidate

private String id; // n tautétinta tou vnoyneiou
private double score; // o Padpé¢ xatdtaffg tou
private String[] preferences; // oL mpotipfloeiLg tou unoyneiou
// yia mévie mpoypdppata onouddv, oe @Oivouoa oeLpd mpotipnong -
// n r&Oe mpotipnon eivat o KWSLKOG TOU OXETLKOU
// mpoypéppatog onouddv
private boolean[] activePrefs = // moie¢ mpotipfoeLg toU
// vnoynpiou eivaL esvepyég
{true, true, true, true, true}; // apxir& sivaL dAeg¢ evepyéq
private boolean allocationMade = false; // apxtk& dev tou éxet
// B06ei xapia 6éon ¢goitnong
private String studyPlace; // étav nédpe. 6éon ¢oitnong,
// roataxwpeital KoL O KWSLKOC TOU OUYKEKPLPEVOU MPOYPAPPATOQ

public Candidate (String identity, double s, String[] ps) {
id = identity;
score = s;
preferences = ps;

}
public String getId(){ return id; }

public double getScore(){ return score; }



public boolean hasAllocation() { return allocationMade; }

// Katavopfy Oéong otov uvnoyfipLo oto npdypoppa pe rwdLkd prog
public void makeAllocation (String prog) {
allocationMade = true;
studyPlace = prog;
}

public String getPreference (int n) { // n n-oot§ mpotipnoq
return preferences[n-1]; }

// Metatponify npotLpfjoewV O ERTUNGDOCLHLN HOPPRH
public String toStringPrefs () {

String s = "\nCandidate " + id +
" has the following preferences:\n";
for (int 1 = 0; i1 < preferences.length; i++) {
s = s + "\t>> Program " + preferences[i] +
" is choice "™ 4+ (i+1l) + "\n";

}

return s;

}

// Metatponf] vnoyneiov oe €RIUNOOLHN popp — NA OPIZOEI
public String toString () {

}

// Kataxdpnon vnoyneiou otov katé&loyo unoyneieav (péocw tn¢

// pe6ddou avapopdc insertCandidate tou avrtikrelpévou Program)
// Yyia x&6e mpdypappa TO Oomoio OUVLIOTA pLa anmd TLG MEVTE

// mpotipfoeig¢ tou unoynpiou. To OUVOAO TWV NPOYPAPHATWOV

// divetaL otnv nopdpetpo ps — NA OPIZGEI

public void insertPrefs (Program[] ps) {

// To mpéypoppa pe KwdLkS prog amotedel pLa amd TLQ

// mpotipfoeL¢ tou unoynpiou yia tnv omoia efacparileL Oéoq.

// H ev Adyw 6éon umopei pévo va PeArtiwdei. Zuvendg o

// vnoyfpLog¢ amevepyomoiei Tnv émoiLa evepyR, Xopnidtepn,

// mpotipnof tou ratL apaipeil tTov gautd tou and TOUQ

// rataAdyoug evdiapepdpevev unoPneiev TOV oXeT LKAV

// mpoypappétev (péocw Tn¢ pedddou removeCandidate tou avtikeLpévou
// Program). To oGVOAO T@V MPOYPOAHPAT®V S{VETAL OTNV MAPAPETPO PS.
// Av yiveL TOUAGXLOTO pLa TéTOoLa «opoaipeon» tou &v Adyw unoyneiou
// n péeodog emiotpépeL true, diLapopeT LKA emiotpépeL false

// — NA OPIZGEI

public boolean releasePrefsBelow(String prog, Program[] ps) {

}

// H main() dev xpnoipomotieital
public static void main (String[] args) {}

}



public class Program { // H RA&On aviLKelpévou Program

private
private
private

String code; // o xwd1kd6¢ TOU HPOYPAPHATOC OMOUSQOV
int places; // o apLpdbc 6écewv poitnong oto mpPodypoppa
int count = 0; // to mAf®og¢ twv evdiLapepdpevav vnoyneiwv
// — apXitx& O
Candidate[] cands; // o ratdloyog 1wV evdLapepdpevwev
unoyneinv yLa 1o npoypopHO — OUCLACT LKA oL Oupideg amd 1O
0 péxpt 1o count-1, tafiLvopnpéveg oe pOivouca ceLpd TV
BaOpdv katdtafng tTwv v Adyw evdiLapepdpeveav uvnoyneiev
int freePlaces; // nbéoeg¢ 6éceLg TOU mpoyplppatTog omouddv
// mopapévouv eAelOepeg peTd TNV OAOKA{PWON TNC
// ratavopfc Oécewv oe SAa TA NMPOYPAUPATA OMOUdQV

public Program(String c, int ps, int cs) {
code = c;

places = ps;
freePlaces = ps;
cands = new Candidate[cs];

public String getCode () {return code;}
public int getPlaces () {return places;}
public int getCount () {return count;}

public Candidate[] getCands () {return cands;}
public int getFreePlaces () {return freePlaces;}

private static int min(int x, int y){
if (x < y) return x; else return y;

}

// Metatponi kataAdyou uvmoyneiwv oe eRTUNACL|N POPPT
public String toStringCands () {

String s = "The ranked list of candidates is";
for (int 1 = 0; 1 < count; i++){
s =s 4+ "\n>> " + cands[1];

}

return s;

}

// Metatponf Tng KATOVOHAG evdLapepdpevev unoyneiwv mou mipoav Oéor

// oto nmpdypoppa oe eKIUNOOLHN HOPPRH
public String toStringAllocations () {

String s =

"The following candidates get a place on the programme";
for (int 1 = 0; i < min(places,count); i++){

s = s + "\n>> " + cands[i].getId() + " " +

cands[i] .getScore();

}

s = s + "\nThe programme has " + freePlaces +
" free places";

return s;



// Metatponii npoypdpHATOq¢ O EKTUNACLPN popel, Smou napouctdlovrtatl
// o apLOpdé¢ twv Bécedv tou, oL unoyfpLoL mou nfpav Oéon oto
// npdypappa xoat ndoeg¢ esAevbepeg Oéocelg éxouv peivetr — NA OPIZGEI

public String toString () {

}

// H péBodog¢ allocatePlaces katavépel TLG¢ O€0eLC TOU NPOYPAPHATOQ
// otoug mpdtoug oe oeLpd evdiapepdpevoug uvnoyneiove (péow Tn¢
// pe6dé6d0ou makeAllocation tou aviikeipévou Candidate) — NA OPIZGEI

public void allocatePlaces () {

// Kataxodpnon vnoyngiou c otov RATAAOYO TV &vdiLapepdpevev uvnoyneiwv
// tou mpoypdppatog, £€ioL QOTE O KATAAOYog¢ va gival tafivounpévog

// oe @Bivouoa oceLp& TwV Padpdv ratdtaing twv evdiLapepdpevev

// vnoyneiwv - NA OPIZ@EI

public void insertCandidate (Candidate c) {

}
// Araypapf] tou unoyneiou pe tauvtdtnta identity and tov ratddoyo Twv
// evdiapepdpevev uvnoyneiwv tou mpoypdppato¢ — NA OPIZGEI

public void removeCandidate (String identity) {

// To mpdéypappa omouddv Intei and tov K&Oe uvnoyfpLo otov omoio

// BiLacpaAriletal Ofon poitnong oto ev Adyw mpdypappa (dnAadfn ot

// evdiapepdpevol uUmoyAPLOlL NMOU KATAAAHPAVOUV mMP@OTOL O OELpPd TO

// oxetikd apLOpd 6écswv poitnong) va «ameleubepdoel» (péow Tn¢

// 1ne6ddou releasePrefsBelow tou avtlkelpévou Candidate) tuxdv 6éoceLg
// XounAdétepng mpotipnong mouv Kpatei og GAAa mpoypdppata omouddv. To
// oGvolo twv mpoypappdtev divetalL otnv mapdpetpo ps. H tipfR e§{ddou
// tng pebddou emionpaivel Ratd méco €xel yivelL TOUAAXLOTO HpLQ

// «oneleuvbépwon» 6éong — NA OPIZGEI

public boolean requestPrefsRelease (Program[] ps) {
}

public static void main(String[] args) {}

OpioTte TIG HEBOSOUG avaPOpPdAg TTou UTTOdEIKVUOVTAl TTI0 TTAvw, dnAadn yia 1o
avTikeipevo Candidate T1ig peEBOdoug avagopdg toString, insertPrefs ko
releasePrefsBelow, kai yia 10 avrtikeiyevo Program Tig peBddoug avagpopdg
toString, allocatePlaces, insertCandidate, removeCandidate Kol
requestPrefsRelease.



MNa kaAlTepn katavonon Tou OAOU CUCTAPATOG OOG OIVETE OTN CUVEXEID TTAAPWG
opiopévn n client kAdon EntranceSystem, padi Ye 1o oTTOTEAEOUA TNG EKTEAEONG TOU
TTPOYPANPATOG O OX€on WE Ta oToIXEia TTou divovTal OTO apxeio Kelpévou Cands.txt,
TO TTEPIEXOMEVO TOU OTTOIOU ETTIONG 0aG OIVETE.

AwoTte pIa CUVOTITIK TrEPIYPOA@ TNG AgITOUpyiag TOU TTPOYPAMHATOG

EntranceSystem ka@wg Kol TnG «SOUAS» TOU apXEIOU KEINEVOU ATTO TO OTToiO,
Méow file redirection, avTAgi Ta OTOIXEIO TOU TO TTPOYPAMHAL.

Apxeio Cands.txt

73
P1
P2
P3
P4
P5
P6
P7 5

Cl 16.25 P2 P5 P1 P6 P7
C2 20.0 P4 P5 P2 P7 P6
C3 18.36 P2 P5 P1 P4 P7
C4 19.56 P3 P4 P5 Pl P6
C5 15.78 P5 P2 P1 P3 P6
Cé6 12.78 P1 P2 P3 P4 P5
C7 15.76 P3 P1 P5 P2 P6
C8 17.50 P4 P5 P3 P7 P1
C9 15.67 P1 P3 P5 P7 P6
Cl10 19.12 P1 P3 P5 P4 P7
Cl1 15.45 P1 P2 P3 P4 P5
Cl2 16.34 P3 P2 P4 P5 P1
Cl3 19.67 P5 P4 P1 P3 P7
Cl4 18.23 P3 P2 P4 Pl P6
Cl5 12.80 P1 P5 P3 P4 P7
Cl6 10.67 P1 P4 P2 P7 P6
Cl7 17.06 P6 P3 P5 Pl P4
Cl8 18.56 P7 P5 P2 P3 PI1
Cl19 10.50 P5 P4 P6 Pl P2
C20 19.05 P5 P1 P2 P4 P3
C21 16.45 P4 P3 P2 Pl P6
C22 15.78 P4 P3 P6 P5 PI1
C23 12.67 P5 P4 P2 P7 P1
C24 18.23 P3 P4 P2 Pl P5
C25 13.45 P6 P5 P7 P4 P1
C26 16.12 P4 P6 P5 P7 P1
c27 17.23 P4 P3 P5 P2 P1
C28 16.78 P5 P4 P3 P6 P2
C29 13.47 P2 P4 P1 P5 P7
C30 19.30 Pl P3 P5 P4 P6
C31 10.05 P1 P2 P3 P4 P5
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public class EntranceSystem { //Client class EntranceSystem

public static void displayCandAllocations (Candidate[] cands) {
System.out.print ("\n\nCANDIDATE ALLOCATIONS\n");
for (int 1 = 0; 1 < cands.length; i++)
System.out.println (cands[i]);
System.out.print ("\n\n") ;
}

public static void displayProgAllocations (Program[] progs) {
System.out.print ("\n\nPROGRAM ALLOCATIONS\n") ;
for (int i = 0; i < progs.length; i++)
System.out.println (progs[il]);
System.out.print ("\n\n") ;
}

public static void main(String[] args) {
int P = StdIn.readInt();
int C StdIn.readInt () ;
Program[] progs = new Programl[P];
Candidate[] cands = new Candidate][C];

for (int i = 0; 1 < P; i++){

String code = StdIn.readString();

int places = StdIn.readInt();

progs|[i] = new Program(code, places, C);

}

for (int i = 0; 1 < C; i++){
String Id = StdIn.readString();
double score = StdIn.readDouble ()
String[] prefs = new String[5];
for (int j = 0; j < 5; j++)
prefs[j] = StdIn.readString();
cands[i] = new Candidate(Id, score, prefs);

}

for (int 1 = 0; 1 < C; i++){
cands[i].insertPrefs (progs);

}

boolean releaseMade;

do {
releaseMade = false;
for (int 1 = 0; i < P; i++) {
boolean res = progs[i].requestPrefsRelease (progs);
releaseMade = releaseMade || res;

}

} while (releaseMade) ;

for (int 1 = 0; 1 < P; 1i++)
progs[i].allocatePlaces();

displayCandAllocations (cands) ;
displayProgAllocations (progs) ;
}
}



Mapddeiypa eKTEAEONG TTPOYPAUMATOG

$ java EntranceSystem < Cands.txt

CANDIDATE ALLOCATIONS

Cl

C2

C3

c4

C5

Coé

C7

C8

C9

C10
Cl1
Cl2
C1l3
C1l4
C15
Cle
C1l7
C18
C19
Cc20
cz1
C22
Cc23
Cc24
C25
C26
Cc27
C28
C29
C30
C31

with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with
with

sSCcore
sScore
sScore
sSCcore
sScore
SCcore
score
score
score
score
score
score
SCcore
SCcore
sSCcore
SCcore
SCcore
sSCcore
score
score
score
score
SCcore
SCore
SCcore
sSCcore
sSCcore
SCcore
sSCcore
sSCcore
SCcore

16.
20.
18.
19.
15.
12.
15.
17.
15.

19

17

19

12

17

.05 has been allocated
16.
15.
.67 has been allocated
18.
13.
16.
.23 has been allocated
16.
13.
19.
10.

25 has been allocated a place on P2
0 has been allocated a place on P4

36 has been allocated a place on P2
56 has been allocated place on P3
78 has been allocated place on P5
78 has been allocated place on P2
76 has been allocated place on P1
5 has been allocated a place on P4

67 has been allocated a place on Pl

a
a
a
a

.12 has been allocated a place on Pl
15.
16.
19.
18.
12.
10.

45 has been allocated a place on Pl
34 has been allocated a place on P3
67 has been allocated a place on P5
23 has been allocated a place on P3
8 has been allocated a place on P5
67 has been allocated a place on P7

.06 has been allocated a place on P6
18.
10.

56 has been allocated a place on P7
5 has been allocated a place on P6
place on P5
place on P4
place on P3
place on P7
place on P3
place on P6
place on P6
place on P4
78 has been allocated place on P5
47 has been allocated place on P2
3 has been allocated a place on P1
05 has not been allocated a place

45 has been allocated
78 has been allocated

23 has been allocated
45 has been allocated
12 has been allocated

AU R ORI U R U O )

PROGRAM ALLOCATIONS
Program Pl has 5 places
The following candidates get a place on the programme

>>
>>
>>
>>
>>

C30
C10
c7 1
co 1
Cl1

19.3
19.12
5.76
5.67
15.45

The programme has 0 free places
Program P2 has 4 places
The following candidates get a place on the programme

>>
>>
>>
>>

c3 1
cl1 1
C29

cCe 1

8.36
6.25
13.47
2.78

The programme has 0 free places
Program P3 has 5 places
The following candidates get a place on the programme



>> C4 19.56

>> C24 18.23

>> Cl4 18.23

>> Cl2 16.34

>> C22 15.78

The programme has 0 free places

Program P4 has 4 places

The following candidates get a place on the programme
>> C2 20.0

>> C8 17.5

>> C27 17.23

>> C21 16.45

The programme has 0 free places

Program P5 has 5 places

The following candidates get a place on the programme
>> Cl3 19.67

>> C20 19.05

>> C28 16.78

>> C5 15.78

>> Cl5 12.8

The programme has 0 free places

Program P6 has 5 places

The following candidates get a place on the programme
>> Cl7 17.06

>> C26 16.12

>> C25 13.45

>> Cl19 10.5

The programme has 1 free places

Program P7 has 5 places

The following candidates get a place on the programme
>> Cl18 18.56

>> C23 12.67

>> Cle 10.67

The programme has 2 free places

Epwtnon 3
AtravtioTe gite TO pépog (a) eite To pépog (B) TNG EpwWTNONG.

(a) Kartaokeudote 10 TpOypapua Format.java 1o oTroio emeepyddetal apyeia
KeIuEvou, yia TTapddelyua apxeia OTTwg 10 akOAouBo cs.txt:

Computer programming (often shortened to programming) is a process that leads

from an original formulation of a computing problem to executable computer
programs. Programming involves activities such as analysis, developing
understanding, generating algorithms, verification of requirements of

algorithms including their correctness and resources consumption, and implementation
(commonly referred to as coding[1][2]) of algorithms in a target programming language.
Source code is written in one or more programming languages. The purpose of programming
is to find a sequence of instructions that will automate performing a specific

task or solving a given problem. The process of programming thus often requires
expertise in many different subjects, including knowledge of the application domain,
specialized algorithms, and formal logic.

10



H emeepyaoia mmou kdvel To TTPOYPOAUPA dla@aiveTal HECW Twv aKOAOUBWY TPIWV

TTAPAdEIYHATWY XProng Tou.

270 aKOAOUBO TTPWTO TTAPASEIYHA, OI AEEEIC TOTTOBETOUVTAI OE YPAPUEG, TO PAKOG
Twv otroiwv Oev utrepPaivel Toug 40 xapaktipeg (SeUTepo OpICUO OTN YPAUMNA
EVIOANG), evw n euBuypduuion eivalr yovo amd Ta apioTepd (TTPWTO OpIcHa OTn

ypapun evioAng, -I):

$ java Format -1 40 < cs.txt

Computer programming (often shortened
to programming) is a process that leads
from an original formulation of a
computing problem to executable
computer programs. Programming involves
activities such as analysis, developing
understanding, generating algorithms,
verification of requirements of
algorithms including their correctness
and resources consumption, and
implementation (commonly referred to as
coding[1l][2]) of algorithms in a target
programming language. Source code is
written in one or more programming
languages. The purpose of programming
is to find a sequence of instructions
that will automate performing a
specific task or solving a given
problem. The process of programming
thus often requires expertise in many
different subjects, including knowledge
of the application domain, specialized
algorithms, and formal logic.

210 akOAoUBO SeUTEPO TTAPASEIYHA, O AEEEIC TOTTOBETOUVTAI OE YPAUMEG, TO UAKOG
Twv oTroiwv dev utrepPaivel Toug 60 xapaktipeg (deUTEPO OPICUO OTN YPAUMN
EVTOANG), Kal eMITTPOOBETA UTTAPXEI EUBUYPAPMION Kal aTTO Ta de€Id (TTPpwTo OpIoua

oTn YPauunA EVIOAAG, —T) TTANV TNG TEAEUTAIAG YPAUUAG:

$ java Format -r 60 < cs.txt
Computer programming (often shortened to programming) is a
process that leads from an original formulation of a

computing problem to executable computer programs.
Programming involves activities such as analysis,
developing understanding, generating algorithms,

verification of requirements of algorithms including their
correctness and resources consumption, and implementation
(commonly referred to as coding[l][2]) of algorithms in a
target programming language. Source code is written in one
or more programming languages. The purpose of programming
is to find a sequence of instructions that will automate
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performing a specific task or solving a given problem. The
process of programming thus often requires expertise in
many different subjects, including knowledge of the
application domain, specialized algorithms, and formal
logic.

2710 akOAOUBO TPITO TTAPAdEIypa, O AEGEIC TOTTOBETOUVTAI OE YPAUUEG, TO UAKOG TWV
oTroiwv dev utrepPaivel Toug 50 XapakTAPES (BeUTEPO OPICUA OTN YPOUMA EVTOAAG),
Kal emMTTPOoOeTa TTapouciddovTal centralized (TTpwTO OPICUA OTN YPAPUN EVTOANG,
—C) 0€ ox€on ME €va PAKOG 65 XapakTrpwy (TPITO OPIoUa OTN YPAMMI EVIOANG):

$ java Format -c 50 65 < cs.txt
Computer programming (often shortened to
programming) is a process that leads from an
original formulation of a computing problem to
executable computer programs. Programming
involves activities such as analysis, developing
understanding, generating algorithms,
verification of requirements of algorithms
including their correctness and resources
consumption, and implementation (commonly
referred to as coding[1l][2]) of algorithms in a
target programming language. Source code is
written in one or more programming languages. The
purpose of programming is to find a sequence of
instructions that will automate performing a
specific task or solving a given problem. The
process of programming thus often requires
expertise in many different subjects, including
knowledge of the application domain, specialized
algorithms, and formal logic.

2UVETTWG, UTTAPXOUV TPEIG DIAPOPETIKEG ETTECEPYQOIEG TTOU UTTOPOUV VA YiVOuv O€
oedopéva apxeia keipévou. To Troia emmegepyaaia Ba yivel TTpoadiopileTal wg TTPWTO
Opiopa oTn YPAUUA EVIOANG (-, —r, 1 —C). ZTnV TTEPITITWON TwV £TTECEPYATIWV —| Kal
—r aKkoAouBei ubévo Eva delTePO OpIoUa TTOoU avTioTolXa Oivel TO PEYIOTO PAKOG, KAl TO
MAKOG, TWV YPANMWY. ZTNV TTEPITTTWON TNG £TTECEPYATiag —C akoAouBouv dUo GAAa
opiopara TTou TTPOCdIoPICOUV TO HEYIOTO MHIKOG TWV YPAUUWY, KAl TO WRKOG TOu
TTAQICioU WG TTPOG TO centralization.

OpioTte 10 TTPpdYypaupa Format.java, Bacel Twv o TTévw TTPOdIaypaAPWY, Kal TTIoNG
aTTAOTTOIEIOTE TIG AKOAOUBEG EVTOAEG:

$ java Format -r 60 < cs.txt | java Format -r 45

$ java Format -c 35 45 < cs.txt | java Format -1 40 | java Format -c 45 60
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(B) KaraokeudoTte 1O TTPpOYpaupa Grep.java 1o OTToio avakTd TIG YPaUHEG DEdOUEVOU
apxeiou kelpwévou, ol otroieg TePIAAPPAvouv (CUCEUKTIKA i dIadeukTikA) 1 Ogv
TTEPIAAPPBAvOUY, CUYKEKPIUEVEG akoAouBieg xapakTipwy (strings). Ta opicuaTa TNG
OXETIKAG avalAtnong mpoodiopiovTal oTn YPOUMA €VTOAAG, OTTWG OEIKVUETAI HECW
TWV akOAouBwv TTapadelyudTwy XpAong Tou TTPOYPANMATOG, O€ OXEON Kal TTAAI JE TO
apxeio cs.txt, To otroio diveTal Kal TTAAI TTIO KATW:

Computer programming (often shortened to programming) is a process that leads

from an original formulation of a computing problem to executable computer

programs. Programming involves activities such as analysis, developing
understanding, generating algorithms, verification of requirements of

algorithms including their correctness and resources consumption, and implementation
(commonly referred to as coding[1][2]) of algorithms in a target programming language.
Source code is written in one or more programming languages. The purpose of programming
is to find a sequence of instructions that will automate performing a specific

task or solving a given problem. The process of programming thus often requires
expertise in many different subjects, including knowledge of the application domain,
specialized algorithms, and formal logic.

210 akOAouBo TPpWTOo Trapddsiyya, o xproTng ¢nNTd TIC YPOUMES TOU apYEioU TTOU
TTepIAapBavouy gite TN AéEN programming, €ite TN Aé€n language (utTopei kal TIg dU0),
KaBwg kai TN A£En process. Mévo dU0 ypauuEG TOU apxEiou CS.txt IKavVOTToIouV TNV £V
AOyw €vtoAr avalrTnong, ol oTroieg TrTapoucidlovTal:

$ java Grep -0 programming language -a process < cs.txt
Computer programming (often shortened to programming) is a process that leads
task or solving a given problem. The process of programming thus often requires

2710 akOAoubo BeUTEPO TTaPAdEIYUA, O XPrOTNG ¢NTA TIG YPAUMUEG TOU apXEIOU TTOU
TepIAapBavouy Tn Aégn algorithms, aAAd dev Trepihaudvouv TIG Aégeig coding 1y code.
TpeIg YPOUUEG TOU apXeEiou cs.txt IKkavoTTolouv TNV €V AOYW €eVvTOAR avalritnong, ol
OTToiEG TTapouaIadovTal:

$ java Grep -a algorithms -n coding code < cs.txt

understanding, generating algorithms, verification of requirements of

algorithms including their correctness and resources consumption, and implementation
specialized algorithms, and formal logic.

210 akOAouBo 1piTo Trapddelypa, o XpnoTng ¢NTa TIG YPAUMEG TOU ApXEioOU TTOU
TepIAapBavouy gite TN AéEn knowledge, €ite TN AéEN programming (UTTOPEI KAl TIG
0U0). O1 ypauu£G TOU apxeiou cs.txt TTou IKavoTToloUv TNV v Adyw evioAn avalntnong
TTapouaoiadovTal;

$ java Grep -0 knowledge programming < cs.txt

Computer programming (often shortened to programming) is a process that leads
(commonly referred to as coding[1][2]) of algorithms in a target programming language.
Source code is written in one or more programming languages. The purpose of programming
task or solving a given problem. The process of programming thus often requires

expertise in many different subjects, including knowledge of the application domain,

2UVETTWG, N EVTOAN avalnTnong TTpoodlopieTal 0TN YPauu EVIOANG péow Twv flags
—a, —0, Kal —n, TTou avtioToiXa uttodnAwvouv «kai» (and), «f» (or) kar «oxi» (not). Ol
AECeIG (pia iy TTEPICOOTEPEG) TTOU aKOAouBoUv To flag —a TTPETTEl va p@avifovTal OAEG
oTnv KABe ypauurn tTou avokTdrtal, o1 AéEeig TTou akoAouBouv 1o flag —n (pia N
TTEPIOCOTEPEG) OEV TTPETTEI VA EPPaviICovTal OTIG YPOAUMES TTOU QVOKTWVTAI, EVW) OTTO
TIG Aé€eIg TTou akoAouBouv 1o flag —o (8U0 A TTEPICCOTEPES), TOUAAXIOTO Hia TTPETTEI v
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EM@aviCeTal OTIC YPAUUES TTOU avaKTWVTAl. Z€ KATTola vToAR avalAtnong, JTTopPEi va
XpPnolyoTrolgiTal  oTTol00dTToTE ouvduaoudg flags. Av dev doBei kavéva flag,
OUCIAOTIKA TTAPOUCIAZETAl TTIOW AUTOUCIO TO APXEI0 KEIYEVOU OTTWG QAIVETOI OTO
akoAouBo Trapadelyua:

$ java Grep < cs.txt

Computer programming (often shortened to programming) is a process that leads

from an original formulation of a computing problem to executable computer

programs. Programming involves activities such as analysis, developing
understanding, generating algorithms, verification of requirements of

algorithms including their correctness and resources consumption, and implementation
(commonly referred to as coding[1][2]) of algorithms in a target programming language.
Source code is written in one or more programming languages. The purpose of programming
is to find a sequence of instructions that will automate performing a specific

task or solving a given problem. The process of programming thus often requires
expertise in many different subjects, including knowledge of the application domain,
specialized algorithms, and formal logic.

ZnuUelveTal OTI N ava@opd ot «AEEEIC» TTIO TTAVW ONMPGIVEL «YPAUNOTOCEIPEGY
(strings). OpioTe 10 TTPOYpapua Grep.java Kal €TTiONG ATTAOTIOIEIOTE TIGC aKOAouBEg
EVTOAEG:

$ java Grep -0 algorithms programming < cs.txt | java Grep -n code

$ java Grep —n search < cs.txt | java Grep —n computer | java Grep —a problem

TEAOZ EPQTHZEQN
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Atravinon otnv Epwtnon 1
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(Tuxov ouvéxela oTnv amrdavrnon Tng Epwrtnong 1)
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(Tuxov ouvéxela oTnv amrdavrnon Tng Epwrtnong 1)
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Atravinon otnv Epwtnon 2
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(Tuxov ouvéxela oTnv amrdavrnon Tng Epwrtnong 2)
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(Tuxov ouvéxela otTnv amravrnon Tng Epwtnong 2)
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Atravinon otnv Epwtnon 3
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(Tuxov ouvéxela oTnv amrdavrnon Tng Epwrtnong 3)
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(Tuxév ouvéxela otnv amravrnon Tng Epwtnong 3)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)

TEAOZ EZETAZTIKOY AOKIMIOY
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