NpoypapuaTtiopoc I (ECE115)

#13 OOMEC — EVWOEIC — anaplOPNOEIC
(structs — unions — enums)
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>UVvOeTOI TUNOI OEDOUEVWV

e JUyVA Ta 0£dOPEVA EVOC NPOYPANKATOC OEV €ival
anAa Kanolol JEPOVWEVOI apiBuoi N XapaKTNPEC

e QOuTe anAoi Nivakec ano Pacikouc TUNoUC OcOOUEVWV

e Mnopoupe va oJadomnoINCOUE NEPICOOTEPA
dedopeva OlapOoPETIKOU TUMOU WC HIA OVTOTNTA

e O npoypaupaTIoTNC YNopei va opioel d1koUC Tou,
anePIOPIOTA MOAUNAOKOUC TUNOUC OEQ0OUEVWV
e L€ Baon nio anAouc/Bacikouc TUNOUC OEOOUEVWV
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AOPEC
(structs)
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Aopn struct

e H dopn opadonoiei noAAa EexwpioTa dedopeva
(mMBavwc dlapopeTikoU TUMOU) CE HiId oVTOTNTA

e Ta enmipepouc oToixeia Tne dounc ovopalovTtal nedia

e To peyeBocg TN dounc kabopileTal auTopATa
(ano Tov YETAPPacTn) YE BaAcn Tov XWPO Mnou
xpelaleTal yia Tnv anodnkeuon TIHWV TwV NediwV

e H pvnun piac dopng deoPeUETAl HOVOKOUHATA

e Ta nedia anoBnkevovTal TN KVAUN UE TN OEIPA Nou
dnAwBnkav atn doun

e AAN\G Ogv kaTaAapavouv anapaiTnTa OUVEXOUEVEC
Oeogic oTN YvNuNn — To anogpaacidel 0 HETaPPaoTnC!

e gival npoypapuaTioTikO AaBog va yivovTdl UNoBEosIC
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struct xxx| {

/* 6ﬁkw0n\EEBva\iL\\\\\
I

struct xxx [{

/* 6ﬁkw0n\ﬁ§8fwv\14\\\\\

} varl?\\\\\\\\\\\\\\\\\\\

struct xxx ]

— Ovopa TUnou doung

struct xxx [varl, var2i ——— OVOMATA METABANTWV

— OVOMd TUNou douNG

= ovouaTa PeTapAnTwv

struct {
/* dnAwon medlov */

AVWVUHOG TUNOG OOMNG

} varl, var2;

ovouaTa HeTapAnTwv
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dlelbuvon  nepIEXOMEVA

struct student {
char first;
char last;
int aem;

s
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dlelbuvon  nepIEXOMEVA

struct student {
char first;
char last;

int aem;
Vo b
s '
v.first
struct student v;
v.last
V.aem

—— bytes nou pnopei va loayel aTnv
OO 0 HETAPPACTNG WC YEHIOHA
(filler bytes), n.x. yia Adyouc
anodoong
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dlelbuvon  nepIEXOMEVA

struct student {
char first;
char last;
int aem;
Vb
s
v.first
struct student v;
v.last
vV.aem
Mpoypappatiopoc I 8 XpnoTog AvTwvonouAog

THMMY, MavenioTnuio Osgoahiag cda@uth.gr



dlelbuvon  nepIEXOMEVA

struct student {
char first;
char last;
int aem;

s

struct student v;
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dlelbuvon  nepIEXOMEVA

struct student {
char first;
char last;
int aem;
Vb
s
v.first
struct student v;
v.last
v.first = 'a'; v.aem
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struct student {
char first;
char last;
int aem;

s
struct student v;
v.first = 'a';

v.last = 'b';

v.first

v.last

Mpoypappatiopoc I
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struct student {
char first;
char last;
int aem;

s
struct student v;
v.first = 'a';

v.last = 'b';

v.first

v.last

V.aem

Mpoypappatiopoc I
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struct student
char first;
char last;
int aem;

s

struct student

v.first = 'a';

v.last = 'b';

A

v.first

v.last

V.aem

Mpoypappatiopoc I
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struct student
char first;
char last;
int aem;

s

struct student

v.first = 'a';

v.last = 'b';

A

v.first

v.last

V.aem

Mpoypappatiopoc I
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[MpooneAaon douwv

e Avagopa ota nedia piac NeTaBANTNC struct
viveTal yeow Tou TeEAeoTn .

e TOMOOETEITAI AVAMETA OTO OVOUaA TNG METABANTNC
Nou avTIOTOIXEl oTn OOMN Kal TO Ovoua Tou nediou

e H avaBeon TINwV 0 PETAPANTEC struct UMNOPEI vVa
vivel emAekTIKA, Nedio-npoc-nedio
e Mnopei va yivel kal o€ ouvoAIkO £ninedo douNC
e ONWC YIa KAVOVIKEC JETABANTEG BACIKWV TUNWV
e Av OUO PETABANTEC £XOUV TOV i0I0 TUNO struct T
TOTE PNopel va yivel an’ eubsiac avaBson TNC TINNG
NG pIac HETABANTNG OTNV GAAN
e VivETal avTIypapn oAOKANPNC TNG NEPIOXNC TNC MVAKNG
(dev yiveTal avTiypa®n nedio npoc nedio)
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struct date {
int day;
int month;
int year;

b

return (0) ;

}

/* apLoudc nuépag:
/* apLloudc pnRva:
/* apLoudc étouc */

int main(int argc,

char *argv[]) {

struct date dl, d2Z;

dl.day = 25;

dl.month = 12;

dl.year = 2019;

printf ("dl: %d/%d/%d\n", dl.day,
d2 = dil;

printf ("d2: %d/%d/%d\n", d2.day,
d2.year++;

printf ("d2: %d/%d/%d\n", d2.day,

1..
1..12 */

31 */

/* uetaBAntéc struct date

dl.month, dl

dZ2 .month, d2

d2 .month, d2

*/

.year) ;

.year) ;

.year) ;

MpoypappaTiopog I
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[Mivakec ano OOUEC

e Mnopei va oploToUV MIVAKEC ano struct
e ONWC Kal YId TOUC Bacikouc TUNOUC OEOOUEVWV

e A£OMEUETAI EVAC CUVEXOHEVOC XWPOC OTNV UVAMN
Yia TNV anobnkeuon OA®WV TwV OTOIXEIWV TOU Nivakd

e H npoofaon oTa oToIXEia TOU Nivaka YiveTal YE TovV
1010 / ouUNBATIKO TPONo nou NON YVwpPIi(OUNE
e MPOCdIOPIOUOC BEONC TOU OTOIXEIOU OTOV Nivaka
e |IE0A OTA EMITPENTA OpIA

e ANO ™ OTIYMI NOU NPOCdIOPIOTEl Eva ouyKEKpluévo
OTOIXEIO TOU Nivaka, npooBaon OTa ENIPYEPOUC I'I€5ICI
TOU struct YIVETAl KOVOVIKA, HEOW TOU TeheoTn .
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dlelbuvon  nepIEXOMEVA

struct s {
char a, b;

Y

struct s al[3];

al0].a = 'a';
al0].b 'b';
all].a ='c';

V)

N

)
I

'e';
'f',.

)
[N
o
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N€IKTEC 0€ OOMEC

e H evvoia Tou deikTn epapuoleTal Kal 0€ CUVOETOUC
TUNOUC OEOOUEVWY, MN.X. pointer-to-struct

e [lpooPacn otnv doun nou deixvel evac OEIKTNG UNOPEI
va YIVEl «OUPBATIKa», UE EPAPPOYN TOU TEAEOTN *

e [pocBaon oTa enipepouc nedia TG OOUNC NOU JEIXVEI
£vac OEIKTNC MNOPEI va YiVEl JEOW TOU TEAEOTN —>

e Joxuouv oI NnapaTnPnoEIC NOU £xouv NON VYiVel
yla TouC OEiKTEC 0 BACIKOUC TUNMOUC OEDOUEVWV
e pIa peTaBANTN array-of-T €ival GTNV OUCId
£vac oTabepog OEIKTNG OTO NPWTO OTOIXEIO TOU Mivaka
e £VAC pointer-of-T PNopel va BswpnBei we n apxn
€VOC Nivaka ano oToIXEla Tunou T

e ApIBUNTIKN PE OEIKTEC
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struct date {

s

d[0] .month

p—>year++;

p—->year++;

return (0) ;

d[0].day = 1;

(*p) .month =

printf ("d[0]:

d[1l] = *p;
pt+;
(*p) .month =

printf ("d[1]:

int day, month, year;

int main(int argc, char *argv[]) {
struct date d[2], *p;

1;
2019;
/* p points to d[0] */
12; /* d[0] .month is 12 */
/* d[0].year 1s 2020 */
/* d[1l] = d[0] */
/* p points to d[1l] */

1; /* d[1l] .month is 1 */
/* d[l].year is 2021 */

$d/%d/%d\n", d[0].day, d[0].month, d[0].year);

$d/%d/%d\n", d[l].day, d[l].month, d[1l].year);

1
MNpoypappaTiopds I
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AopEC WC NAPAUETPOI CUVAPTNOEWV

e IoyxUouv OAEC OI NAPATNPNOEIC NOU £XOUV NON VYiVel
yla TouC Bacikouc TUNoUC OEOOUEVWV
e To NEpacpa NAPAPETPWV YIVETAl ka®' anoTipynon
e (G NPAYUATIKN NAPAPETPOC avTiypapeTtal (oTnv oToifa)
(0AOKANPO) TO NEPIEXOHEVO TNC OOUNG
e Q1 onolec aA\ayec yivovTal ano Tov Kwdika TG
ouvapTNOoNG OTIC TIHEC TWV TUMIKWV NAPANETPWV
OV €ival opaTeC OTO EEWTEPIKO NEPIBAANOV MoU
KAAEDE TNV cuvapTnon
e Av Beloupe n ouvaptnon va aA\a€el Ta NepIEXONEVA
uiac eEwTEPIKNG HETABANTNC Nou ival dopn, WG
NapApeTPOC NPENEI va NEPAcTel N d1EOuUvVON TNG
e N AVTIOTOIXN TUMIKN NAPAUETPOC NPENEI va €ival OEIKTNG
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struct date {
int day, month, year;

s

vold 1ncdayO (struct date d) {
d.day++;

}

int main(int argc, char *argv|[])
struct date d;

d.day = 25;

d.month = 12;

d.year = 2019;

printf ("d: %$d/%d/%d\n", d.day,

incday0 (d) ;
printf ("d: %$d/%d/%d\n", d.day,

return (0) ;

d.month, d.year);

d.month, d.year);

MpoypappaTiopog I 22
THMMY, MavenioTrpio Osocaliag

XproTog AvTwvOnouAog
cda@uth.gr



struct date {
int day, month, year;

s

vold 1ncdayl (struct date *d) {
d->day++;
}

int main(int argc, char *argv|[])
struct date d;

d.day = 25;

d.month = 12;

d.year = 2019;

printf ("d: %$d/%d/%d\n", d.day,

incdayl (&d) ;
printf ("d: %$d/%d/%d\n", d.day,

return (0) ;

d.month, d.year);

d.month, d.year);
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>UYKPION avapeoa o€ OOUEC

e Aev unooTtnpileTal n oUYKpION avapPeoa O€ struct
e AKOMA Kal av £Xouv Tov idlo / cupufaTo TUNo
e O petappaoTtnc dev yvwpilel TNV onuaacia nou divel
O MPOYPAUMATIOTAC O0Ta nMPEPOUC Nedia TNE OOuNC
e N «NPoPavnc» cuykpion byte npoc byte dev sival navra
auTo nou BeAoupe kal pnopei va dwaoel AaBo¢ anoTeAeouaTa
e O nNpoypauuaTIoTNC NPENEl va UAOMNOINOEl OIKEC TOU
neBodouc ouykpIonC

e L€ BAcn TNV «oNUaAcia» Twv ENIPNEPOUC NEBIWV HIAc OOUNC

e AvTIOTOIXIa: OUYKPION strings (MIVAKeC xapakTnpwv)
e VIVETAI JEOW TNC OUVAPTNONC strcmp
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struct date {
int day;
int month;
int year;

b

if (dl.year < d2Z2.year)
return(-1);

else if (dl.year > dZ2.year)
return(l);

else 1f (dl.month < d2Z.month)
return(-1) ;

else 1f (dl.month > d2.month)
return(l) ;

else 1f (dl.day < d2.day)
return(-1) ;

else 1f (dl.day > d2.day)
return (1) ;

else

return (0) ;

}

int datecmp (struct date dl, struct date d2)
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Baon dedopevwyv TNV Pvnun XpnoiPonoiwvTac nivaka
ano OOMEC
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Mapadelypa: TNAEPWVIKOC KATAAOYOC

ZNTOUMEVO

e EmBupolpe va diaxeipioToUE T NEPIEXOUEVA
evoc (anAou) TNAE@wVIKOU KaTaAoyou

e A&IToupyiec: NpooBnkn, anouakpuvon, avalnTnon

[poocyyion

e Opadonoloupe Ta OedoPevVa KABe «eyypaPpnc»
HECW MIAC KaTaAANANG OoHNG

e KpaTape TIC EI0aYWYEC WC £va Mivaka arno OOHEC

e 01 JIAPOPEC AEITOUPYIEC NPENEI va uAornoinbouyv
oUUPWVA HE TIC EOMTEPIKEC CUHPBATEIC
O1ayEipIoNC TWV CTOIXEIWV TOU MNivaka
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EAeuBepa / uno-xpnon oToIxEla

e To peyeboc Tou nivaka eyypapwyv npoodiopileTal
OoTATIKA TNV WPA TNG HETAPPAONC

e MPENEl VA anopacioOULE €K TWV NPOTEPWYV MNOCEC EYYPAPEC
Oa pnopei va dIaxeIpIoTEl TO NPOYpPAUUa

o Q1 eyypaPec anobnkeuovTal oTov Nivaka oTadiaka
e KGOe opa nou o xpnoTnc {NTa va nNpooTeBEi hia eyypagn
e oTNV apxn, Osv unNapxel kapia eyypaen

e Ava nNaca oTIyMn, KAnola oToIXEIa TOU Mivaka
LMOpPEl va XPnoigonoiouvTal yid TNV anobnkeuon
EVYYPAPWV EVW Kanola aAAa va sival eAeuBepa
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struct entry {
char name[64]; /* 6voua wC oAeapLOunT LkS */
char phone[32]; /* tnAé0wVvo ©C aAeapLOuUNTLKO */
i

struct entry entries[MAX ENTRIES];

MpoypappaTiopog I 29 XproTog AvTwvOnouAog
THMMY, MavenioTrpio Osocaliag cda@uth.gr



[pooeyyion A

e 'OAa Ta OTOIXEIG NOU XPNOIJonolouvTal yid Thv
anoBnkeuon eyypapwy, BPiOKOVTAl O OUVEXOHEVEC
Oeo€IC TOU Nivaka

e M.X., OTNV apxn Tou nivaka

e JUVENWC, KAl OAa Ta eAeUBEPa oToIXEIO BpioKovTal

£MNiONC O GUVEXOUEVEC BETEIC TOU Mivaka
* M.X., OTO TEAOC TOU nivaka

o XpeialOpaoTe Pia ennAEov HETABANTA via va
KaTaypa@poupe To onueio/Bson dlaxwpiopou

e H Aerroupyia TnG avalntnong dev xpeialeTal va
eAEYXEI OAA TA OTOIXEIQ TOU Nivaka

e 'Ouwc otnVv nepinTwaon dilaypapnc MIac eyypageng
anaitel avriypa@n/PETAaKivnon Twv eyypapuyv

MpoypappaTiopog I 30 XproTog AvTwvOnouAog
THMMY, MavenioTrpio Osocaliag cda@uth.gr



Mpoceyyion A

free
anopakpuvan npoodnkn
oTOIXEia uno Xpnon eAeUBepa oToIXEID

ENOMEVO OTOIXEIO
Npo¢ anobnkeuon
VEWV OEOOUEVWV
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MpoypappaTiopog I

[pooeyyion B

KaBe oToIXEIO TOU Nivaka exel eva eninAgov nedio
LUECW TOU OMOIoU ONUEIWVETAl PNTA KATA NOCO AUTO
gival uno xpnon n €\euBepo

Ta uno xpnon kal Ta eAeUBEPa OTOIXEIA TOU Mivaka
unopei va Bpiokovral diaonapTa PYECA OTov Nivaka

e OE N OUVEXOMEVEC DEDEIC

AnogeuyeTal n avTiypadn/UETAKIVNON TWV EYYpapwV
dedopevwy Kata Tnv diaypagn HIac yypaenc

'Opwe N AerToupyia TnNC avalnTnong NPEnel va eAEYXeEl
OAd Ta OTOIXEIa TOU Mivaka

>TO nNapadeiyua, UIOBETOUPE auTn TNV NPOCEYYION

32
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[pocecyyion B

EMNOMEVO OTOIXEIO
Npoc anobnkeuon
VEWV OEOOUEVWV

eAeUBepa oToIXEID

anopakpuvon NpooOnKn

OTOIXEId UMO XpNon
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struct entry {
int used; /* 1 uné xpRon, 0 eAevOepo */
char name[64]; /* Ovoua WG oAeapLOunT Lkd */
char phone[32]; /* tnAépwvo wC aAeaplOuntLkd */
y i

struct entry entries[MAX ENTRIES];
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Aounan npoypappaTog

e Opiloupe TIC CUVAPTNOEIC VIA TIC BACIKEC AEITOUPYIEC
e apXIKA, MOVO TIC EMIKEPANIDEC
e YWPIC UAOMNOINCN N ME KEVN UAOMoINON

e [pagoupe TNV ouvaptnon dIaAOyou UE TOV XpnoTn
e ouvnOwc n main
e KAAEl TIC CUVAPTNOEIC MOU UAOMOIOUV TIC AEITOUPYIEC

e YMAonoloupe oTadiaka TIC ENPNEPOUC CUVAPTNOEIC

e Baoikn NApaueTPOC KABe cuvapTnNoNG €ival o Nivakag
eyypapwv (N €vag deikTnG o€ eyypadpn)
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void phonebook init(struct entry *entries, int n);
/* apxlkomolel TOoVv KaT&AoyOo (wg kevd/&deiro) */

int phonebook find(const struct entry *entries, int n,
const char *name, char *phone);
/* avalATnon upe 1o OVOUX name KoL VT Lypoph TNAEEOVOU

int phonebook rmv(struct entry *entries, int n,
const char *name) ;
/* amoudkpuvon Tnc £yypoenc ue to 6vouo name,
entotpépel 1 yia emittuxioa, 0 yvia amotuylo */

int phonebook add(struct entry *entries, int n,
const char *name, const char *phone);
/* mPoOBNKN eyypueng ue Svoua name kol TnAEewvo phone,
EMLOTPEQPEL 1 av RatTaxwendel pLa véEa eyypapn,
-1 via oAAayh) TNAEEOVOU U LAC UTDAPXOUCHC £YYPAPNHC,
0 vioa amotuxila (dev undpyel X®pog amobnxkesuong */

o010 phone, emnioTpépetl 1 via enittuxia, 0 yvioa omotuXxia */
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void phonebook init(struct entry *entries, int n) {

int 1i;
for (i=0; i<n; 1i++) {
entries[i] .used = 0;
}
}
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AvalnTnon

e H avalnTnon eyypagwv PEGA OTOV MivVaKa eyypapwyv
anaiTeital yia NoANeC dIaPOPETIKEC AEITOUPYIEC
e pnTN avalnTnon ano Tov XpnoTn
e avalnTnon KaTa Tnv €loaywyn
e avalnTnon KaTa Tnv anopakpuvon

e YMAonoloupe Tnv Asiroupyia Tn¢ avalntnon PHovo
HIa popa wc EExwpIoTn cuvapTnon
e IE KATAAMNAEC NAPAUETPOUC Kal TIKN EMNIOTPOPNC

e ()OTE va MNopei va kKANBei ano TIG phonebook find (),
phonebook rmv () KAl phonebook add ()
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<N: Bgon oToIxEiOU NMOU
NEPIEXEI TNV EYYPAPN
N: Oev BpeBNKE yypadpn

/

nt|find intern(const struct entry *entries, int n,

statid 1
int 1i;
for (i

const char *name) {

=0,; (i<n) && ('entries[i].used ||
strcmp (entries[1i] .name,name) ); 1++);

return (1) ;

MpoypappaTiopog I
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int phonebook find(const struct entry *entries, int n,
const char *name, char *phone)

int pos;
pos = find intern(entries, n, name);
1if (pos == n) {

return (0) ;

}

else {
strcpy (phone, entries[pos].phone);
return(1l) ;
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int phonebook rmv(struct entry *entries, int n,
const char name[]) {
int pos;

pos = find intern(entries, n, name);

1f (pos < n) {
entries[pos].used = 0O;
return(l) ;

}

else {
return (0) ;
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int phonebook add(struct entry *entries, int n,
const char *name, const char *phone)

int pos;
pos = find intern(entries, n, name);

if (pos < n) {
strcpy (entries[pos] .phone, phone);
return(-1); /* existing entry replaced */

for (pos=0; (pos<n) && (entries[pos].used); post+t);
if (pos == n) {
return(0); /* no free space */

strcpy(entries[pos] .name, name);
strcpy (entries[pos] .phone, phone);
entries[pos].used = 1;

return(l); /* new entry added */

{
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Mo ypriyopn avadnrnon

e [a mo ypnyopn avalntnon, Mnopoupe va aAAa&oupe
uAornoinon Kai va uloBeTNooUPE TNV Npooeyyion A
e OMWC EXEl MO NOAUNAOKN AsIToupyia ofnaoipaToc eyypapwyv

e H TtayxutnTa Tnc avalnTnong pnopei va au&nBei akoua
NEPICOOTEPO, AV Ol EYYPAPEC anobnKeuovTal GToV
nivaka Pe au&ouoa/@Bivouca AeEikoypagikn o€ipa

e VIOTI;

e 'Opwg TOTE YIVETAI MO NOAUNAOKN Kal n AeIToupyia
TNC NPOCONKNC EYYPAPWV

e VIOTI;
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>UHBOAIKOI TUMOI
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2UHBOoAIKOI TUNOI

MpoypappaTiopog I

Me TNV typedef UMNOPEI va 0pIOTOUV OVOUATA
VIa OUHBOAIKOUC TUNOUC OeOOUEVWV

e e Baon aAlouc Bacikouc N CUVOBETOUC TUMOUC
To OUVTAKTIKO €ival NapoOpoIo PE TNV ONAWGCN
HETABANTWV €vOC TUNOU T, BalovTac To nNpobeua
typedef OTNV apxn TN ONAwonc

e typedef T myNameForT;

H giocaywyn cupBoAIKwY TUNWV YIVETAlI CUVNBWG
yia va BeATIwOEI N avayvwaoigoTnTa Tou KwdIKa

O npoypaupaTIoTNC UNOPEl Va avapepPETal Kai va
xpnoiuonolel peTaBAnNTeC/avTikeEipeva oupBoAikou
TUMOU XWPIC va Npenel va yvwpilel Tov npayuaTiko
(nIBavw¢ oUVOETO) TUMO TOUC
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TnAepwvikoc kaTtaloyoc (Eava)

e Opiloupe TOV i0I0 TOV TNAEPWVIKO KATAAOYO
WC EEXWPIOTO, OUUPBOAIKO TUMO OEDOUEVWV

e AAN\GlOUE TIC CUVAPTAOEIC MOU UAOMOIOUV TIC
AEITOUPYIEC £TOI WOTE VA NAipVouv w¢ Bacikn
NApAUETPO £va AVTIKEIUEVO TETOIOU TUMOU

T kepdioape;

e O TUNOC TOU TNAEPWVIKOU KATAAOYyOU Kdal Ol
AEITOUPYIEC TOU PMNOPEI va xpnaiponoinbouv
XWPIC va pac anacXoAei n uhonoinon

e Mnopoupe va aAa&oupe Tnv vlonoinon (Tou TUNouU
Kal TwV AEITOUPYIWV) XWPIG va Yivel kapia alayn
OTIC ENIKEPAAIDEC TwWV OUVAPTNOEWV KAl TV onuaacia
TWV NAPAPETPWV TOUC
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#define MAX ENTRIES 1000

struct entry {
int used; /* 1 und xpnon, 0 sAeUBegpo */
char name[64]; /* Ovouo wg oA LOuUntTLrSO */

s

struct phonebook {

int valid entries;

struct entry entries[MAX ENTRIES];
bi

typedef struct phonebook phonebookT;

char phone[32]; /* tnAépwvo ®C aAeaplOunT Lkd */
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void phonebook init(struct entry *entries, int n);
/* apxlkomolel TOoVv KaT&AoyOo (wg kevd/&deiro) */

int phonebook find(const struct entry *entries, int n,
const char *name, char *phone);
/* avalATnon upe 1o OVOUX name KoL VT Lypoph TNAEEOVOU

int phonebook rmv(struct entry *entries, int n,
const char *name) ;
/* amoudkpuvon Tnc £yypoenc ue to 6vouo name,
entotpépel 1 yia emittuxioa, 0 yvia amotuylo */

int phonebook add(struct entry *entries, int n,
const char *name, const char *phone);
/* mPoOBNKN eyypueng ue Svoua name kol TnAEewvo phone,
EMLOTPEQPEL 1 av RatTaxwendel pLa véEa eyypapn,
-1 via oAAayh) TNAEEOVOU U LAC UTDAPXOUCHC £YYPAPNHC,
0 vioa amotuxila (dev undpyel X®pog amobnxkesuong */

o010 phone, emnioTpépetl 1 via enittuxia, 0 yvioa omotuXxia */
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void phonebook init (phonebookT *pb) ;
/* apyxLlrkomoLel Tov RKat&droyo (wg revd/&deilo) */

int phonebook find(const phonebookT *pb
const char *name, char *phone);
/* avalhTnon pe 1o OVOUX name KoL VI LYyPuen TINAEEOVOU

int phonebook rmv (phonebookT *pb
const char *name) ;
/* amoudKpuvon INc £yypaenc ue 1o 6vouo name,
enLtotpépel 1 yvia emittuxioa, 0 yvia amotuyxloa */

int phonebook add(phonebookT *pb
const char *name, const char *phone) ;
/* HOPOoOBAKN eyypueng ue Svoua name kol TNAEenVo phone,
eTILOTPEPEL 1 ov KaTaxwenOel pLa veEa eyypoen,
-1 v oAAayh TNAEEOVOU U LAC UIDdPXOUCHC £YYPAPNHC,
0 via amotuXxila (dev undpyel X®pog amobnkesuvong */

o010 phone, eniotpépel 1 via enittuXxlia, 0 yvio amotuxlio */
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ApnpnUEVOI TUMOI OEQOUEVWV

e Mg Tnv Xpnon cuuBoAIKwV TUNWV UNOpPEl va
uAonoinBouv apnpnMEvol TUNOI SESOHEVOV
e abstract data types

e TUMOI YIa TOUC 0Mnoiouc opilovTal CUYKEKPIMEVEC
AEITOUPYIEC MOU PNOPEI va Xpnaionoinbouv
ano TPITOUC XWMPIC auTol va npenel va yvwpifouv
N va KaTavoouV TNV «E0WTEPIKN» UAOMOINON
e OnNwc¢ NON YiveTal yia Touc Bacikoug TUNOUC OeOOUEVWV

e H kaAn/owotn agpaipeon (evioTe pe ouveldnTn
anokpuyn TnG uAonoinong) €ival ouxva anoAuTwE
Baoikn npolnoBeon yia va pnopouv aAAoi va
XPNOILOMNOINCOUV AUTO NMOU (PTIAXVEIC ECU ...
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struct date {

s

/* apnpnuévoc tUnog date t */
typedef struct date date t;

/* XeLtoupyleg mévw otov tUmo date t */

void dateilnit(date t *d, 1nt day, int month, int year);
void datelnc (date t *d);

volid datedec (date t *d);

int datecmp (const date t *dl, const date t *d2);
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Evwoelc
(unions)
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Evwon union

e 'Eva d1a@opeTIKO €100C CUVOETOU TUMOU
e H &vwon opadonoisi 0edopeva dIaPoPETIKWV TUNWV
e Ta enPEPOUC TNC Evwonc Nedia EXOUV KOIVR UV
e ot avTifeon Pe Ta nedia piac douNG
e TO HEYEDOC TNC Evwonc kabopileTal ETOI WOTE VA YMNOPE
va anobnkeuTei To HeyaAuTepPO Nedio TNC

e O NPoypaupaTIoTNC €ival anokAEIOTIKA UNEUOUVOC
YIa TNV OWOTN XPNoN TWV NEPIEXOUEVWV HIAC EVWONC
e Oev pynopei va d1anioTwOEel N EyKUpOTNTA TWV TIHWV TWV
nediwv, n.X. o€ no nedio £yIve N TeEAeuTaia avabeon TIUNG
e 2UVNOWC, N EVWON XPNOILOMNOIEITAl OE CUVOUAOHO
ue Tnv dopn — eva nedio TNE dopunc kabopilel TO NWG
XPNOIUOMOIEITAl N EVWON ava naoca XPovikn oTIyHN
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dlelbuvon  nEepIEXOMEVA

union abc {
char a;
short int b;
int c;

union abc v;
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dlelbuvon  nEepIEXOMEVA

union abc {
char a;
short int b;
int c;
s
) V.a m-
union abc wv;
[ ] b =
v.a = 'a'; V. C .-
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dlelbuvon  nEepIEXOMEVA

union abc {
char a;
short int b;
int c;

union abc v;

V.a = 'a'; v.C

v.b = 0x06l162;
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dlelbuvon  nEepIEXOMEVA

union abc {
char a;
short int b;
int c;

b

union abc v;
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dlelbuvon  nepIEXOMEVA

union abc {
char a;
short int b;
int c;

union abc v;

v.a = 'a';

v.b = 0x06l62;

v.c = 256;

v.a = 0x01;
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'Evwon w¢ NapaueTpoc 0 ouvapTnon

e Mia ouvapTnon UNOPEl EXEl WC NAPAPETPO HIA EVWON
e ONWC MNOPEi Va £XEl WG NAPAPETPO Hia OOWN
e TNV 0UCIA, ENITPENEI TNV CUVAPTNON VA OEXETAl WG
NPAaydaTikn NApAPETPO TIEC OIAPOPETIKOU TUMNOU
e avaAoywc Pe Ta (evaAAakTika) nedia TnG Evwong
e H ouvaptnon npenel va yvwpilel nwc va EpUnVeUoEl
TA NEPIEXOMEVA TNC EVWONC
* M.X., M€ Baon TNV TIUN KIag AAANG NapapETpou
e O npoypaupaTIoTNC €ival anokAEIOTIKA UNEUOUVOC
va nNEPACEl WC NAPAPETPOUC TIC OWOTEC TIMEC KATA
TNV KANon TnNc ouvapTnong
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/* évwon oamobnkeuvonc TLUAC w¢ int 1 double */

union num {

int 1i; /* Tilun int */
double d; /* T1un double */
I

void printNum(int type, union num n) {

it (type)
printf ("$1f\n", n.d);
else

printf ("$d\n", n.i);
}

int main(int argc, char *argv([]) {
printNum (0, (union num)1234);
printNum(l, (union num)l12.34);

return (0) ;

}
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/* doun amobnkeuonc TLUAC ¢ int 1 double pe évwon */

struct num {

int type; /* 0 oav LoxUel val.i, 1 via val.d */
union {

int 1i; /* Tilun int */

double d; /* Tilun double */
} val;

Y

vold printNum (struct num n) {
1f (n.type)
printf ("$1£f\n", n.val.d);
else
printf ("$d\n", n.val.i);
}

int main(int argc, char *argv[]) {
struct num n;

n.val.i1 = 1234;
n.type = 0;
printNum(n) ;

n.val.d = 12.34;
n.type = 1;
printNum(n) ;

return (0) ;
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MeyeBoc oUVOETWV TUNWV
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MeyeBoc oUVBETWV TUNWV

e Hsizeof () €XEl Epapuoyn Kal o€ CUVOETOUC
TUNOUC nou opilel 0 NPOYPANATIOTNC
e ONWC YIa TOUC BAcikoUC TUNOUC OEDONEVWV
e EnioTpepel To pEyeBoOC (oc bytes) nou katalaupavel
N WeTaBANTn / 0 oUVOETOC TUMNOC
e Oev enIOTPEPEl anapaiTnTa Tnv idia TIUN yia diapopPETIKOUC
LETAPPAOTEC N OIAPOPETIKEC APXITEKTOVIKEC ENEEEPYACTWV
e JMOpPEi va unapxouv d1apopeC OTOV TPOMO JECHEUONC
uvNuNG Sopwv N/kal To HeyeBoC Twv Baocikwv TUNWV
e Mniopouv va ypa@ToUuV NAPAHETPIKEC EKPPATEIC
WC NPOC TO PeEYEBOC TwV TUNWV (CUVBETWV Kal un)
Mou XpnOoIUOMNOIEI TO MPOYPAMKA
e XWPIC O NPOYPANMATIOTNC Va npenel va yvwpilel Ta Jeyedn
Twv OeOOUEVWV N/Kal va Ta / «KapPWOE» GTOV KWAIKa TOU
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#include <stdio.h>

struct s {
char c;
int 1i;
double d;
I

union u {
char c;
int 1i;
double d;
by

int main(int argc,
printf ("struct s:
printf ("union u:
return (0) ;

char *argv([])

$1d\n", sizeof (struct s));
$1d\n", sizeof (union u));

{
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[MpoadlopIopOoC PeyeBoUC NediwV int

e [a Ta nedia piac dounc nou opidovtal w¢ int
unopei (NPoalpeTIKa) va opIoTel 0 apiOuoc Twv bits
nou xpeialovTal yia Tnv anobnkeuon Twv TIHWV Mou
Oa avatebouv o€ auTa
e av To Nedio TINWV €ival YVWOTO €K TWV NPOTEPWV

e H kwdikonoinon kal epunveia Twv bits €ivai
anokAEIOTIKR €uBUVN TOU NPOYPAUUATIOTN

e O PETAPPACTNC MNOPEI VA EKPETAAAEUTEI AUTN
TNV NANPo@opia yia va OeoPeUoEl AlyOTEPN MVAUN
yla Tnv anobnkeuon TnG O0uUNC
e ONMUAVTIKO OE CUOTAUATA PE NEPIOPICUEVN VAN
e TO av Kal nw¢ Oa yivel auTo, eEapTaTal ano Tov YETAPPAOTN

XproTog AvTwvOnouAog
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#include <stdio.h>

struct date {
unsigned 1int day;
unsigned int month;
unsigned int year;

b

struct c date {

unsigned int day:5; /*
unsigned int month:4; /*
unsigned int year; /*

b

int main(int argc, char *ar
printf ("date: %$1d\n",
printf ("c date: %1ld\n",
return (0) ;

31 dLapopeT LKEC TLuég */
12 SLapopseTLKEC TLuéc */
dev unmdpxel mepLoplopdc*/

gv[]) {

sizeof (struct date));

sizeof (struct c date));
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AnapiOunoEIC
(enums)
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AnapiBuUNoEIC enum

e AvTIOTOIXION O1a0XIK®MV AKEPAIMV TIHWV
o€ JIa osipa ano ovopata (yia avayvwoligoTnTa)
e YwpIC va evolapepel (navta) n TIMN nou diveTal o€ auTd
e [pakTIKO OTAV Hia YeTABANTN pnopei va Aapel
LOVO MEPIOPIOUEVEC/OUYKEKPIPEVEC TIHEC
e 10iw¢ O0Tav dev £xel Naifel pOAO N «anoAuTn» TIUN TNG
e Ta ovopata avtioToixi(ovral o€ d1adOXIKEC TIMEC MOU
au&avouv LE TNV O€Ipd Nou €xouv O0Osl Ta ovouaTa
e H apibunon apxilel «auToudTwe» ano To 0
e LIMNOPEI va NpoadIOPIOTEI CUYKEKPIUEVN TIUN YIA KANOIo Ovoud

e Ta unoAoina ovouaTa 6a avtioToixnOouv o€ TINEC avaloya
UE TNV B€0on TOUC

e EvaAAakTIKG: OpIOPOC OTABEPWV PECW #define
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enum weekdays d;

for (d = Mon; d <= Sun;

enum weekdays {Mon=1, Tue,

d++)

Wed, Thu,

{

Fri,

sat,

Sunt;
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