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Containers

e H C++ napeyxel elbLkeC KAAOELG TTou ovopalovtal containers yLoti Ta
OVTIKELLEVO TOUC TIEPLEXOUV LE TNV OELPA TOUC TTOAANQ QLVTLKELMEVA
£VOC AAAOU TUTIOU.

e Yrtapyouv SU0 PLEYAAEC KATNYOPLEC containers:
e Sequential containers 0Tou o0 XpRoTNC UMopel va kaBoploeL TNV OELPA UE TNV
orola elval TomoBeTNUEVA T OVTIKELULEVA TIOU TIEPLEXOVTOL KoL N oTtola eV
EXEL KALOL OXEON WE TNV TIUA TOUC.
e Associative containers omou n tpocfaon os KABe otoLyelo yiveTal pe TV
Xpnon evog KAeLOLoU.
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Containers

Sequential

Vector Map Unordered_map
String Set Unordered_set

List Multimap Unordered _multimap
Forward_list Multiset Unordered multiset
Deque

Array
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/\ELTOUPYLEC O€ containers

Ynapyouv AELTOUPYLEC TTOU £lvall

e Koweéc oge 0Aoucg Touc containers

e Kowvec og 0Aouc touc sequential / associative containers
e EEe1lOIKEVEVEC YLOL KATIOLOV CUYKEKPLUEVO container

NMavemorTnuio AuTikng Markedoviag
TuRpa MpxavoAoywv Mnyxavikwyv
MoAursxvikn ZxoAn



Vectors

Tuqpa MnxavoAoywv Mnyxavikwv

MoAurexvikng ZxoAn

% Ravemeorie Svvnig Maneloviag AVTIKELLEVOOTPAPIC TTPOYPAUMATIONOG 0 C++ - Ap Xpriotog Mpopumavonoulog



Vectors

e Tat Vectors av)Kouv O€ pia Kotnyopila avtiKEMEVWY Ttou ovopalovtol
containers €neLOn TEPLEXOUV AAAQ AVTIKELLEVDL

* XTNV MEPLTTWON TWV vectors auTa To OVTIKELMEVA TIPETIEL VAL ELVOLL TOU
{étou tunou

e MmopoU e va €XOUNE TIPOOPOCN O KATIOLO OO TOL OLVTILKELUEVA TIOU
MEPLEXEL TO container pe Tnv xpnon evoc index

e Y& avtiBeon UE TOUC MLVOKEC Eva vector Umopel va uetaBaAet tnv
élLaotaon tou
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AnAwon evoc vector

 H 6nAwon evoc vector npoUmnoBeteL tnv xpnon tnc BLPALoBNKNC
vector Kol YLVETAL LE TOV TIOPAKATW TPOTIO

vector<base type> var_name;
e Mapadeiyuparta:
e vector <int> ivec;
e vector <string> svec;
e vector<vector<int>> array;

* 2TNV MPOYHOATIKOTNTA TA vectors elval evac punxaviopocg tng C++ nou
ovopadlovtal templates
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ApyLKoTtoLnoN €VOC vector

 Evac vector pmopet va
dnuiovpynBel apxLKA KEVOC

vector<int> 1vecl;

e Mrmopouv va avateBouv apyLKEC vector<int> ivec2 = ivecl;
TLUEG vector<int> ivec3{ 1,2,3,4,5 };
vector<int> ivecd(4);
e Mropetl va TIAPEL TLC TLUEC EVOC vector<int> ivec5(10, 5);

aAAou vector

e Mrtopetl va tapeL n apXLKeC (LdLecg)
TLUEC
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Xprnon Twv OTOLXELWV EVOC vec

e MmopouUpe va €xoupe tpooBoaon, KatL avaBeon, o€ €va oToLXElo
€VOC vector pe tnv xpnon subscripting

e MPO2OXH! AEN prmopoULE va ETIEKTEIVOUE Eval vector PE TNV
xpnon subscripting

vector<int> ivec = { 1,2,3,4,5 };

e MeBobot
 size() cout << ivec[@] << endl;
° empty() i‘u"EC[E] = 99;

cout << ivec.slze() << endl;
cout << ivec.empty() << endl;
cout << ivec[5] << endl; // out-of-bounds error
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[Tpooaocn o OAa Ta OTOLXELQ EVOC vector

 MmopoUE va EXOUUE
npocfaon o OAa T OTOLXEL
EVOC vector pE:

e Range for (o ocuvnBec). Zav
avadopad av BeAovpe va
aAAAGEouE TNV TLUN

e Index

vector<int> ivec = { 1,2,3,4,5 };

for (int 1 = @; i1 < 1lvec.size(); ++1)
cout << ivec[1i] << endl;

for (auto &x : 1ivec)
X = 0;
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MeBodoL avadopac o otolyela vector

Ektoc amo to index operator
UITOPOULLE Va. EXOUUE TipOofaon vector<int> ivec = { 1,2,3,4,5 };
LLE TLC TTAPOKATW HeBOSoUC int x;

e at() — eLOTPEDEL TO OTOLXELO UE
TO avtiotouwyo index

* front() — erLoTpEDEL TO MPWTO
oTolXelo

X = 1lvec.at(3);
x = 1vec.front();

ivec.back();

e back() — emwotpedel TO X
TeAevutalio otoleilo
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[TpoocBnkn o€ vector

* MmniopoUpe va tpocBEcouE Eva

KOLLVOUPYLO OTOLXELO O€ vector Ue

Vv xpnon tng nebodou push_back
cout << ivecl.size() << endl;
ivecl.push_back(44);

e [1pOOCBOETEL TO OTOLXELO OTO TEAOC . '
cout << ivecl.size() << endl;

Tou vector (Kol LeEYOAWVEL TO
nEyeboc kata eva)

e Aev ypelaletal apyxikn SnAwaon tou
Leyebouc Tou vector
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Teheotec ou epappuolovral o€ vector

vector<int> ivec = { 1,2,3,4,5 };
vector<int> ivec2;

e AvaBeon (=)
e MrmniopouUpe va avaBEcoUE T
oToLxela evoc aAAou vector

e MrmniopoUpe va avaBECOUE HE
ayKLotTpa

vector<int> ivec3;

ivec2 = 1ivec;
ivec2.push_back(44);
* TEAEOTEG LOOTNTAG , AVIOOTNTOG  ivec3 = { 3,4,5 };
==I !:)
cout << (ivec == iUECE) { < Endl;

e TeEAEOTEC OLUYKPLONG
PLon cout << (ivec < ivec2) << endl;
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MeBodol petaBoAnc vector

. ) vector<int> ivec = { 1,2,3,4,5 };
e clear — AMOpOKPUVEL OAa T int x;

TIEPLEYXOUEVA EVOC vector
// diagrafei to 5o

° pop_back() _ 6Lavpd¢€L 0 ivec.pop_back();
TeEAevuTOlO OTOLXELO EVOC vector

//eisagei meta to 20

¢ insert() — ELOAYEL OTOLXELO OE ivec.insert(ivec.begin()+2, 11);

OUYKEKPLUEVN BEon
/ , // diagrafei to 20
° erase() - 6lavpa¢EL OTOLXELA O ivec.erase(ivec.begin() + 1);

OUYKEKPLUEVN B€on
// diagrafei olo to vector
ivec.clear();
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iterators
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Iterators

e H C++ mapexel evav oAU 1o €€ELOIKEUMEVO LNXAVIOUO YLa TNV
npocBaon ota elements evoc container, ektoc amo to indexing, mou
ovopadetalt iterator

e Evac iterator otnv ovoia «deiyvel» o eva element tou container

e MMpaelc TOU UTTOPOUE VAL KAVOUE UE Eval iterator
e Na «pEpoupe» to element ou «deiyvely
e Na kavoupe va «Seiéel» og emopeva ) o€ mponyoupeva element

e Evac iterator punopet va ival

e Valid — AnAadn va «Selyvel» og eva element tou container i piot B€on peta
aro To TeAeuTalo oTolxelo evoc element

* Invalid — OAec oL adAAec B€oelc ou pmnopel va deiyvel eva element
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AnuLouvpywvtac iterators

e OL TUTIOL TTOU TTAPEXOUV iterators mapexouv kol peBodouc mou Toug
dnuoupyouv. Mepikoi KAaoLkol elvort

e begin() — nape<yxetl iterator mou «deiyvely oto mpwTto element tou container

e end() — tapeEyxetL iterator mou «delyvely pio B€on peta to teAevtaio
element tou container

e cbegin() — napégyel iterator mou «deiyvel» oto MpwTto element tou
container. Agv emLTpEMEL TNV aAayn TNC TLUNGS Tou element (constant)

e cend() — mapexel iterator mov «Selyvel» pia O€on peta to TeEAevTalo
element tou container. Asv emitpEnel Tnv aAAayn tnc TIMAC Tou element
(constant)
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[TpaéeLc o€ iterators

Npagn

*iter

iter->mem

++iter / --iter
iter+=n / iter-=n
iterl == iter2 / iterl!=iter2

iterl — iter2
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Newoupyia

Eniotpédel To element oto omoio «deixvel» o iterator

Av o iterator «8eixvel» o€ object, pEpvel To mem member tou object autou.
looSUvapo pe to (*iter).mem

Kavel tov iter va deixvel oto emopevo / mponyoluevo element
Kavel tov iter va delxvel n Boelc pnpoota / miow
EAEyxeL av ta iterators «deixyvouv» ) 0xL oto i6lo element

Enlotpédel Tov aplBpo twy oTtolxelwv «ovapeoa» ota iterl kot iter2
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[Tapadeypa Le iterators

e MapatnpnoeLc

vector<int> ivec{ 6,7,8,9,10,11 };

° 1 . )
an B,pl.O'K(L) av EX(L) d)TaOEL for (auto ¢ = ivec.begin(); c¢ != ivec.end(); ++c)
OTO TEAOC *c+=10;

¢ ALOLCI)OpéL uETOLEL') Cbegin KOL cout <<"last element:"<< *(ivec.end() - 1) << endl;
begin

for (auto ¢ = ivec.cbegin(); c¢ != ivec.end(); ++c)

e TL ET[I.GTpéd)El. N end; cout << "elem:" << *c << endl;

e TLerotpedel n Stadopa
duo iterators;

cout <<"size:"<< ivec.end() - ivec.begin() << endl;

NMavemorTnuio AuTikng Markedoviag . . ) . .
% Tpipa MnxavoAsywy Mnxavikey AVTIKELLEVOOTPAPC TIPOYPAUUATIONOG 0 C++ - Ap Xpriotog MpoumavomouAog

MoAurgxvikn ExoAn



B

Tunoc iterator / Iterator range

TOmnog iterator

* KaBe container opi?a LLEPLKOUC KaLvoupyLoug TuTtouc (iterator, const_iterator,
size_type, const_reference k.a.)

e [l mapadeypa €vag const iterator oe vector<int> €xeL TuTO

typedef vector<int>::const _iterator vec iter;

Iterators range

* MoA\eg popeg xpetaletal pia evepyela va emavalndOei oe moAAa otowyeia, OxL
oAa, EvOoC container

e TOTe €lval xpnoLun n €vvola tou iterator range

. An?te_)\ei)tat aro dUo iterators OTIOU TO APYLKO CULUETEXEL AAAA OXL TO TeEALKO (left
inclusive
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[Tapadeypa Le iterators

e [MapatnpnoTE KovoU pyLo TPOTIO SNULOUPYLOC EVOC vector oo HEPLKA
oToLXela evoc aAAou

vector<ints» v1{ 1,2,3,4,5,6 };
vector<int> v2(vl.cbegin() + 2, vl.cend());

typedef vector<int>::const iterator vec iter;
for (vec iter ¢ = v2.cbegin() ; ¢ != v2.cend(); ++c)

cout << "elem:" << *c << endl;
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Generic algorithms
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Generic algorithms

e H C++ opllel pLoL oELpA armo YEVIKOUC aAyopilBpouc mou mepLexovtal
oTLc BLBALoONKec algorithm kat numeric

e AUTO TTOU KQAWVOUV Elval OTL TailpvouVv oav opLopa eva iterator range
Kol emavaAapfavouv KatL o€ KaBe otolyelo Tou

e To TTAEOVEKTNLA TOUC £Lval OTL UTOPOoUV va EPAPHOOTOUV QVEEAPTNTO
LLE TO TUTIO TTOU TIEPLEXOUV OL containers

e YITAPXOUV KATNYOPLEC
e Mou dev ypadouv ota element
e Mov ypadouv ota elements

Yriapyxouv rtoAAot adyoplOpuot

Ba ol e €va pkpoO uTtooUVoAo!
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>uvaptnon find / count / accumulate

find(it1,it2,value)

e Maipvel iterator range kal eva value to omotlo avalnta oe auta. Emlotpedel
1o iterator otnv npwtn 6€on nov Ba to Bpel. Av v To Ppel eMLOTPEDEL TOV
iterator end()

count(itl,it2,value)

e Maipvel iterator range kalt pia TLun. Entotpedel 1o nooec dopec BpiokeTal
QUTH N TN HEoa oTo iterator range

accumulate(itl,it2,value)

e Maipvel iterator range ka p.LOL TIun. Emiotpedel To aBpolopa Twv oToLElWVY
oTO range. KaBe dopa avapeoa touc npoobetel to value (Bpioketal oto
numeric header)
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[Tapadelypa

vector<int> v1{ ©0,1,2,3,4,5,6 };

int val;

cout << "Enter to search for a value:";
cin »> val;

auto result = find(vl.begin(), vl.end(), val);

it (result == vl.end())
cout << "wvalue not found\n";
else

cout << "value found at position " << result - vl.begin() << endl;

auto numel = count(vl.begin(), vl.end(),val);
cout << "Value " << val <« is found " << numel <<

times'\n":
a3

auto sum = accumulate(vl.begin(), vl.end(),@);
<< sum << endl;

cout << "The sum in vector is

Tuqpa MnxavoAoywv Mnyxavikwv
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Insert Iterators

e Otav avaBetoupe T oto element mou delyvel evoc iterator otnv
ouoila avtlkaBLotoupe TNV TLUN Tou element tou uTtNpPXE NON

* MMoAAEC dopEC XpeLOlOUOOTE OXL VAL AVTLKOTOLOTAOOUE OAAQL val
nPocBecou e pLa TN LEoW EVOC iterator

 [La aUTO TOV AOYO uTtApXoULV ol insert iterators

e YTOV vector urtdpyxeL o back inserter. 2tnv ovola otav avaBetovpe
HEoW autou KaAeital n push _back peBodoc
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xuvaptnon fill_n

fill_n(dest,n,val)

e ELoayel n popec tnv val Tiun
EEKLVWVTOC ATTO TO ONMELO TTOU
delyvel o iterator dest

e Av €V UTTAPXEL XWPOC TOTE
TPETIEL VAL XPNOLLOTIOLI OOV E
gvayv inserter iterator

vector<int> ivec{ 1,2,3 };
auto it = ivec.begin();

// number >3 crashes code
fill n(it, 3, 1@);
cout << "first----\n";
for (auto x : ivec)
cout << "elem:" << x << endl;

auto bit = back inserter(ivec);

fill n(bit, 18, 0);
cout << "second----'\n";
for (auto x : 1ivec)
cout << "elem:" << x << endl;
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YUvapTNoNn copy

copy(iterl,iter2,dest)

* NMaipvel ta element mou
nEPLEXovTAL OTO iterator range
[iterl,iter2) kat ta avtiypadel
oto dest

e Kal edbw av gV UTTAPXEL APKETOC
Xwpoc oto dest PEMEL vaL
XPNOLLOTIOLNOOU UE inserter
iterator
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vector<int» ivec{ 0,1,2,3,4,5,6,7,8,9 };
vector<int> ivec2;

auto bit = back _inserter(ivec2);
copy(ivec.begin()+3, ivec.end(), bit);

for (auto x : ivec2)

cout << "Elem:" << x << endl;
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Yuvaptnon sort, unique

sort(iterl,iter2)

* MNaipvel cav oplopa eva iterator
range Ko eTLOTPEDEL
TOELVOUNMEVEG TLG TIHEG TWV
elements pe avéovoa oslpa

e [lpocoxn MPEMNEI va vurtootnplletal
0 operator < ano ta elements tou
vector

unique(iterl,iter2)

* MNaipveliterator range
to§lvopunpevo Badet ta povadika
LLITPOOTA, ETILOTPEPEL OTO TIPWTO
LN uova&u«')
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3, 7, 3,9, 2,1, 2, 1}

vector<int> ivec{ 8,

sort(ivec.begin(), ivec.end());

cout << "All----‘n";
for (auto x : 1vec)
cout << "Elem:" << x << endl;

auto enduing = unique(ivec.begin(), ivec.end());
cout << "Unique----'\n";
for (auto x=ivec.begin();x!=enduing;++x)

cout << "Elem:" << *x << endl;
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maps

Tuqpa MnxavoAoywv Mnyxavikwv
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maps

e Associative containers gival auta ota omoila o xpnotng dev kabopilel
tnv B€on nmouv Ba tonoBetnBouv ta elements

* JTNV Katnyopla avutd avnkouv ta map (header map) kat set (header
set)

* To map nepleXel pa ospa amno key, value (svuyapla (pairs).

e Ovopuadstal ocav associative array KoL oTnv ouoila xpnoluomolel to key
oav index yla va UTopECEL va €XEL TtpOoBaon otnv TN tou value

e 210 map KaBe key mpEMeL va €xeL piar povadikn T (VMAPXEL Kot To
multimap)
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AnuLlouvpyta map

Mropet va dnuioupynBet:

e Kevo map<int, double> mapl;

°* 2QV CXVTLVPCXCI)O EVOG UTIAPXOVTOG map<int, double> map2 =

e ATO Alota TIHwV AAAoU container { {8,2.33},{4,4.33},
(btdvel va eivat Tou iSou tumou) (3,6.77},11,5.67} };
e Listinitialize map<int, double> map3{ map2 };

map<int, double> map4(map3.begin()++, map3.end());

 [lpocoyn ot iterators ctouc maps
£XOUV HOVO ++ KOl --
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2TOLYELOL EVOC Map

e ToL OTOLYELOL TTOU TIEPLEXEL EVAL
map €lval AVTLKELMEVA TNC
kAaonc pair (utility header).

* NMepLexel OVo nedia ta
e first tou mepLEXEL TO key
e second Ttou TEPLEXEL TO value

e Mmopoupe va 6oUE av UTTAPXEL
KATIOLo KAELOL HE TNV XPNOoN TNC

neboodov find

map<int, double> map2 =
{ {8,2.33},{4,4.33},
{3,6.77}+,{1,5.67} };

for (auto x : map2)
cout << "Key:" << x.first <<
<< x.second << endl;
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Elooywyn oTtolxelwv o€ map

map<string, int> data;

* AV XPNOLUOTIOLI)COULE YLaL TO datal ens’) =1
indexing key to omolo dev data["dyo"] = 3;
UTLAPYEL TOTE SNULOUPYEL éva ek =
koiwvoupylo element oto map for (auto Xt e L.

<< x.second << endl;

e AUON; UTTOPOUE VAL

1 o aute ret = data.insert({ "ena",1@ });
XpﬂGLIJ.OT[OLr]O-OU HE Tnv ’nsert- cout << "Inserted? " << ret.second << endl;
AUTr’] ET[LGTpE’(bEL palr éT[OU 1o ret = data.insert({ "tria",10@ });
T[ESLO Second SLVOLL EVOL boolean cout << "Inserted? " << ret.second << endl;
TTOU AEEL OV EVLVE N ELOQYWYN cout << "Last-----

for (auto x : data)
cout << x.first << "->»"
<< %x.second << endl;
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Alaypodn oTOXELWVY

e [La TNV 6Lavpa¢r'] elements OLT[C') map<int, double» dynam{ {2,33.44},
: ! 14,5.67}, {8,3.33}, {9,10.34} };
EVA Map UITOPEL VA
XpNOoLlomolnNBel n ouvaptnon  cout << “start--\n";

for (auto x : dynam)

erase cout << x.first << "->»" << x.second << endl;
. I'Ioupva’zt oav opLopo. To key KOL o erase(s);
dLaypadel To element MOV €XEL  dynam.erase(1);
aUTO To key
cout << "after erase--'n";
e Av 6ev umtapyel To key dev for (auto x : dynam)
cout << x.first << "->" << x.second << endl;

dSnuoupyel mpoBAnua
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