STL
Standard Template Library

Tunua MAnpodopikng Kat TnAemkowwviwy (Apta)
NovernotnLo lwavvivwv
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Standard Template Library

e H STL eivat pa BLBAL0ONAKN emavopnoLLOTIOL LWV CTOLXELWV TTOU
BoaoileTol 0TO YEVEPLKO TIPOYPOUMATIOMO (Tpoypappatiopo pe templates).

e H STL artoteAeltal armro

e Containers (epLEKTEC): EMITpEMOULV TNV OpYAVWON KOG CUANOYNC QVTLKELLEVWY OTN
uvAun tov H/Y. Mpokettal ywa templated kAdoelg (m.x. vector<int>, list<double>, ...).

* Algorithms (aAyopiOpor): AAyoplBpuol nov epappolovtal o containers (m.x. sort,
find, ...). Elvat yevikol kot pmopouv va xpnotpomnotnBouv o dtadpopouc TUMoUG
containers.

* Iterators (emavOAATTEC): «AELKTEC» TIOU ETMLTPETIOUV TN OLACKLON KOL OE OPLOUEVEC
TIEPLITTWOELG TNV aAAayn evoc container. Evag iterator deiyxvel oe kAmoLlo otolyeio
£VOC container.



Containers

e Je €va container UmopouV vo amoBnKeLTOUV TIUEC PACLKWY TUTIWV KABWC KoLl OVTIKELHEVAL.

* Ta containers xwpilovtal o SU0 BACIKEC KATNYOPLEC:
* AkoAouBLakad containers (sequence containers) — ka0e avtikeipevo akoAovBeital anod kamolo aAAo
OVTLKELEVO, EXxoUV SnAadn ypappLki dteubBEtnon.
* vector (dtavuopua)
* array (6lavuopa otaBepou peyEBoug)
* list (6uthd ocuvdebepévn Alota)
* forward_list (artAd ouvdebepevn Aiota)
* deque (oupa pe dVo akpa)
* container adaptors
* stack (otolBa)
* queue (oupq)
* priority_queue (oupd mpoTEPALOTNTAG)
* Containers avtiotoixiong (associative containers) — yivetat xprion KAeLSLwv yLa Thv mpooBacn ota oToLXELa
TOU container, EMITPEMOUV TN ypriyopn npocBacn Bacel KAEWSLwV.
* set (oUvolo)
* multiset
*  map (mivakag avtiotoiyiong)
* multimap



std::vector

e Alavuopa pe duvatotnta SUVAULKAC avEénonc Tou LEYEBOUC TOU £TOL WOTE
va 6exOel vea otouyela.
* Constructors
e vector<T> v; //abelwo vector

e vector<T> v(n); //vector pe n avtiypada tng npokabBoplopevng TG tou T
« vector<T> v(n, value); //vector pue n avtiypada tng tipng value

’ ﬂpOOGI‘]Kr] VEWV OTOLXEi'wV std::vector<int> v1{1, 2, 3, 4},
* push_back()
* MéeyeBog — xwpntwotnta 1 2 3 4
e size() I \

e capacity() v.begin() v.end()



AelKTOOOTNON O€ vector

e Aswktodbotnon He []
* YYnAnR anodoaon, n mpocBacn yivetal xwpilc EAeyxo opilwv Tou vector.

* Aektodotnon pe at()

* Mpaypatornolel EAeyxo oplwv, mpokaAel tnv e€aipeon out_of range exception
av enxelpnBel mpooPaon eKTOC TwWV Oplwv TOu vector.

https://chgogos.github.io/oop/cpp playground/ex046/stl vectorl.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl vector2.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl vector3.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl vectord.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl vector5.cpp



https://chgogos.github.io/oop/cpp_playground/ex046/stl_vector1.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_vector2.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_vector3.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_vector4.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_vector5.cpp

std::array

e Alavuopa e ipokaBoplopevo peyebocg

* Baolkeg Aettoupylec:
e size()
e teAeotnC []

std::array<int, 5> a{l1, 2, 3, 4, 5};

https://chgogos.github.io/oop/cpp playground/ex046/stl array.cpp



https://chgogos.github.io/oop/cpp_playground/ex046/stl_array.cpp

std::deque

e Atavuopa e SUo akpa.

* BaOWKEG OUVAPTNOELG LEAN:
* operator]]
* at()
. front() https://chgogos.github.io/oop/cpp playground/ex046/stl deque.cpp
push_front()
back()
push_back()



https://chgogos.github.io/oop/cpp_playground/ex046/stl_deque.cpp

std::forward list

* ArtAa ouvdedbepevn Alota

* BalOLKEC OUVAPTNOELC LEAN:
e front()
* TpOcBaon oto MPwTo oTolxelo TnG Alotag
push_front() https://chgogos.github.io/oop/cpp playground/ex046/stl forward list.cop

* £lLO0yWYN OTOLXELOU oTNV apxn TN Alotog
pop_front()
* Slaypadr Tou MPWTOU OTOLELOU TNC AloTaC
sort()
e Taflvopnon
remove_if()
* Slaypadr oToL(ELWV TIOU LKOVOTIOLOUV CUYKEKPLUEVA KpLTApLa


https://chgogos.github.io/oop/cpp_playground/ex046/stl_forward_list.cpp

std::list

e Autha ocuvdedepevn Alota

* BaOLKEC OUVAPTAOELC LEAN:
e front()
* TPOCBaon oto MPWTO oTolxelo TNC AloTag
push_front()
* eLoaywyn otolxeiov otnv apxn tne Alotog https://chgogos.github.io/oop/cpp playground/ex046/stl list.cpp

back()

* TpooPaon oto MpwTto oTolxelo tng Alotag
push_back()

* £lO0yWYN OTOoLXELOU 0TO TEAOC TNC AloTOC
sort()

e Ttaflvopnon
reverse()

* Avtlotpodn



https://chgogos.github.io/oop/cpp_playground/ex046/stl_list.cpp

std::set

e Je €va set amoOnkevovTal OVTIKELMEVA TTOU KOBEVA Ao auTta
arnoteAel to 16lo N mepLexeL eva KAELOL.
e KaBe kAeldl pmopel var utapxel Lovo pia dopa To ToAU.
* Ta kAeldLa eival taélvopunueva.

* To std::set cuvnBwc vAomoleltal we Looppomnuevo Suadlko 6vdpo
avalntnonc.
* MapaAlayec Tou set

* multiset: emttpenel moAAEC epdavioelg Tou idlou KAELOLOU.

* unordered_set: 6ev umtapyel Stataén pe Baon ta KAeLdLA, VAOTIOLELTOL WG

TILVOKOC KOTAKEPUATLOLLOU.
https://chgogos.github.io/oop/cpp playground/ex046/stl set.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl set2.cpp
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https://chgogos.github.io/oop/cpp_playground/ex046/stl_set.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_set2.cpp

std::map

e Y& eva map amoBnkevovtoal (evyn (key, value), S5nAadn yia kabe
KAELOL UTTAPXEL pLOL OXETILOMEVN TLUN.
e KaBe kAeldi pmopel va umtapyxel povo pia popa to ToAU.
e Tat (evyn €lval Taélvopnueva pe Baon ta KAELWOLA.

* MapaAlayec Tou map:
* multimap: entpenel moAAEC epdavioelc tou idlou KAeLdLoU.

* unordered_map: 6ev untapyet dtataén e Baon ta KAELWOLA, UAOTIOLELTAL WG
TILVOKOC KOTAKEPUOTLOMOU.

https://chgogos.github.io/oop/cpp playground/ex046/stl map.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl map?2.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl multimap.cpp
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https://chgogos.github.io/oop/cpp_playground/ex046/stl_map.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_map2.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_multimap.cpp

Container Adaptor KAQOELC

* stack (otoifa)
* queue (oupa)
e priority _queue (oupa mpotepaLlOTNTAC)

https://chgogos.github.io/oop/cpp playground/ex046/stl stack.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl queue.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl priority queue.cpp
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https://chgogos.github.io/oop/cpp_playground/ex046/stl_stack.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_queue.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_priority_queue.cpp

Ilterators

* Otiterators givat OVTIKEIPEVA TIOU HOLACOUV HE OELKTEG KAL XPNOLLOTIOLOUVTOAL YL
TNV pocPoon ota MEPLEXOUEVA EVOG container.

e Emutpemnouv tn «dLaoyLon» evog container amo To £va GTOLXELO TOU OTO EMOWEVO.

* OuLouvaptnoelg begin() katend() emrpenouvv tnv avadopd oTo MPWTO
OTOLXELO EVOC container Kol otn B€0n OPECWE LETA OTTO TO TEAEUTALO OTOLXELO
gVOC container, avtiotolya. EVAAAOKTIKO pTtopouV va xpnoLpormotn8ouv ol
ouvaptnoslc peAn begin() kot end() yla containers onwg to vector.

vector<int> v;

vector<int>: :iterator iter=begin(v);
n
auto iter = begin(v);

n
auto iter = v.begin(); // ouvdptnon HEAOC TOU vector



Ilterators

e OLiterators amoteAouv eva UNXAVIOLO yLo Tov KaBoplopo pog Bgonc
LEoa o€ Eva container.

* Yrtapxouv dtadopol tumot iterators, aAAd OAOL XpNOLLLOTIOLOUV TOV
1610 Baoko Tpomo dLaoxLonc Kol tpooBaong oto oToLElo EVOC
container, 5nAadn:

e Tov TeAe0TN ++ yLA TN METOKIVNON OTO EMOUEVO OTOLXELO.
e Tov teAeotn * yLa TNV MpocoBaon oTo TPEXOV OTOLXELO.
e JUyKpLoNn €vo¢ iterator pe €vav aAAo iterator.



TUTOL iterators

* YITOPXOUV CUYKEKPLUEVOL
iterators mov pmopouv va
Xxpnotpormolnouv pe KaBe
container.

* Yrtdpyouv 5 Baoikotl tumot
iterators: random access,
bidirectional, forward, input,
output

bidirectional

forward

15



Tumoc iterator ava container

O vector<int>::iterator givat random
access iterator yLa npooBaocn o€ akepailouc.

vector random access

deque random access * Olist<float>::iterator eivat

” T—— bidirectional iterator yia mpooBaon o€
Ist Idirectiona npavuarLKobq.

set bidirectional . .

e O forward list<student>::iterator
multiset bidirectional eival forward iterator yia ntpdopaocn o€
map Biditectional avTtlkeipeva student.
multimap bidirectional * Oucontainer adaptors (stack, queue,
—— forward priority queue) éev €xouv iterators.
unordered_set forward

https://chgogos.github.io/oop/cpp playground/ex046/stl random iterator.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl bidirectional iterator.cpp

https://chgogos.github.io/oop/cpp playground/ex046/stl forward iterator.cpp
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https://chgogos.github.io/oop/cpp_playground/ex046/stl_random_iterator.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_bidirectional_iterator.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/stl_forward_iterator.cpp

lterator adaptors yia elcaywyn (inserters —
insert iterators)

* Otinsert iterators eivat adaptors * Yrniapyouv 3 €i0n inserters,
TTOU ETILTPETIOVV O& aAyopilOuouc avaAoya pe To container tou Ba

Vol AELTOUPYOUV ELOAYOVTOC SexOel TIC TIMEC:

EMUTAEOV OTOLXELQL OTAL * back_inserter(), av to container
containers avti va EVNUEPWVOUV urtootnpilet push_back()

T 6N unapyovta oToLXela. » front_inserter(), av to container

urtootnpilet push_front()

* inserter(), av To container
urtootnpilet insert()

* EtoL ol aAyoplBuol pmopouv va
npocBeTouv oToLXELD OF
container mtpoopLopoU¢ tou Hev
elval Nén emapkwe peyaia ya
va 6exBoUV TIC VEEC TIUEC.

https://chgogos.github.io/oop/cpp playground/ex046/insert iterators.cpp



https://chgogos.github.io/oop/cpp_playground/ex046/insert_iterators.cpp

stream Iterator

 vector<int> v{1,2,3,4,5};
copy(v.begin(), v.end(), ostream iterator<int>(cout, “ “));

https://github.com/chgogos/oop/blob/master/cpp playground/ex046/stream iteratorl.cpp

e vector<int> v;

copy(istream iterator<int>(cin), istream iterator<int>(),
back _inserter(v))

https://github.com/chgogos/oop/blob/master/cpp playground/ex046/stream iterator2.cpp
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https://github.com/chgogos/oop/blob/master/cpp_playground/ex046/stream_iterator1.cpp
https://github.com/chgogos/oop/blob/master/cpp_playground/ex046/stream_iterator2.cpp

XPNOLWLEC OLUVAPTNOELC yLa iterators

* Movo oL random access iterators emttpenovy tnv npocBeon N TNV
adoailpeon HLaC akEPALOC TLUNC KaBwc Kal tnv adaipeon evoc iterator
aro evav aAlo. Qotooo, n dlar AsLToupyLKOTNTA UTTOPEL VAL ETILTEVXOEL
o€ aAAouc iterators e TIC OUVAPTNOELC:

 advance(iter, n) mou petakivel Tov iterator mpog Ta UMpPooTd 1} mPog T
Nlow avaAoya e TO av N TOPAUETPOC N AABeL BETIKA N ApvNTIKA TLUN.

e distance(iterl, iter2) mou eniotpédel To MARBoC BEcewv avapeoa
otouc dvo iterators (N TLur mou emwotpEPeTAL MPEMEL va Yivel cast o int).

https://chgogos.github.io/oop/cpp playground/ex046/advance.cpp

https://chgogos.github.io/oop/cpp playground/ex046/distance.cpp



https://chgogos.github.io/oop/cpp_playground/ex046/advance.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/distance.cpp

AelkTeC ocuvaptnoewy (function pointers)

* OL 6eiKTeC ouvapPTNOEWV eival PeTaBANTEC TTou Kpatouv tn dtevBuvon
LLLOC cuvapTNOoNC.

* «Meplepyn» ocvvtaén

e« int (*fp)(int, int); //6nAwon function pointer pe évopa fp mpog pa
ouVaPTNON TIOU SEXETOL 2 AKEPOLOUC KOl ETILOTPEDEL EVAV AKEPALO.
* Av umdpyel pa ouvaptnon tng popdng int fun(int, int) tote umopeio
function pointer va delyvel o autn TN cuvapInon:
e fp = fun;
* H 6& kKAnon tn¢ ouvaptnong LEow tou function pointer yivetal we €€NC:
* x = fp(2,3); fwg x=(*fp)(2,3);
https://chgogos.github.io/oop/cpp playground/ex001/function pointersl.cpp
https://chgogos.github.io/oop/cpp playground/ex001/function pointers2.cpp
https://chgogos.github.io/oop/cpp playground/ex001/function pointers3.cpp 20



https://chgogos.github.io/oop/cpp_playground/ex001/function_pointers3.cpp
https://chgogos.github.io/oop/cpp_playground/ex001/function_pointers1.cpp
https://chgogos.github.io/oop/cpp_playground/ex001/function_pointers2.cpp

AelkTeC ocuvaptnoewy (function pointers)

e >tn C++ 11 untapyel n Suvatotnta ONAwaonc evoc function pointer pe
1o std: : function movu opiletal oto header <functional>.

e std::function<int(int,int)> fp; // 6nAwon function pointer pe évopa fp mpog
LLLOL cUVAPTNON TIOU OEXETAL 2 AKEPALOUC KOL ETILOTPEDEL EVOV OLKEPALO.

https://chgogos.github.io/oop/cpp playground/ex001/function pointers4.cpp

https://chgogos.github.io/oop/cpp playground/ex001/function pointers5.cpp

https://chgogos.github.io/oop/cpp playground/ex001/function pointers6.cpp
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https://chgogos.github.io/oop/cpp_playground/ex001/function_pointers4.cpp
https://chgogos.github.io/oop/cpp_playground/ex001/function_pointers5.cpp
https://chgogos.github.io/oop/cpp_playground/ex001/function_pointers6.cpp

AvVTIKELpEVO ocuvapTNoewV (functors =
function objects)

* Functor €lvoil omtolodNMOTE AVTLKELUEVO OTO OTIOLO EXEL
urniepdoptwOel o teAeotn¢ () KoL CUVENWC UTTOPEL vaL
XpnotpomnolnBei pe mapevbeoeLC oav va eival cuvaptnon.

* Eva functor pnopet va dtatnpet kataotaon KoBwC we AVILKELLEVO
urtopel va SLaBetel peAn dedopevwv.

* JuvnOwc eva functor elval tayUtepo amo eva function pointer.



Functors mou optlovtal armo TO XprnoTn

class FunctionObjectType

{

public:
Tunoc_emniotpodrc operator() (mapdpetpol)
{
}

s

https://chgogos.github.io/oop/cpp playground/ex046/functorl.cpp

https://chgogos.github.io/oop/cpp playground/ex046/functor2.cpp
https://chgogos.github.io/oop/cpp playground/ex046/functor3.cpp
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https://chgogos.github.io/oop/cpp_playground/ex046/functor1.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/functor2.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/functor3.cpp

TuTtol functors — n meputtwon Twyv predicates

e >tnVv STL umtapyouv ta akoAouvBa functors:
e generators, tpokeLtal yia functors mou kaAovvtal YwpLc TApoUETPOUC.
* unary functions, mpokettat yia functors mou KAAoUVTAL LLE ULOL TIAPAETPO.
* binary functions,, npokettat yia functors mou kadouvtal pe Svo
TIOPOALLETPOUC.
* Ta katnyopnuata (predicates) eival functors mou enotpedouyv pLa
AOYLKN TLUA.
 Muwa unary function mmou emlotpedeL pLa Aoyikn TN lval €va predicate.
* Mua binary function tou erlotpedeL pLa Aoykn TN ivol €va binary
predicate.

* Mapadeyua xpnonc functor pe tn remove_if

https://chgogos.github.io/oop/cpp playground/ex046/remove if functor.cpp



https://chgogos.github.io/oop/cpp_playground/ex046/remove_if_functor.cpp

Functors tnc STL (1/2)

* AplOpuntika Suadika e IxeolaKa Suadika katnyopnpata
Katnyopnuata * equal_to<T>f;
* plus<T>f; * f(x,y) emiotpédeL x ==y.
o f(x,y) emiotpédeL x +. * not_equal_to<T> f;
* minus<T> f; * f(x,y) emotpédeL x I= .
* f(x,y) emiotpédeL x - y. * less<T> f;
 multiplies<T> f; | * f(x,y) e:luotp:'d)stx<y.
* f(x,y) emotpideL X - y. * less_equal<T> f;
e divides<T>f; * f(x,y) emiotpédeL x <=y.
* f(x,y) emwotpédeL x /. e greater<T> f;

modulus<T> f; * f(x,y) emiotpédeL x > y.
* f(x,y) emiotpédeL x % y. greater_equal<T> f;
* f(x,y) emwotpideL x >=.



Functors tnc STL (2/2)

* N\oywka dvadika katnyopnpata * AptOuntika povadiaia functors

* logical_and<T>f; * negate<T> f;

* f(x,y) emiotpideL x && . e f(x) emiotpEdeL -x.
* logical_or<T> f; * logical _or<T> f;

* f(x,y) emiotpederLx || . * f(x) emotpEdel Ix.

https://chgogos.github.io/oop/cpp playground/ex046/functord.cpp

https://chgogos.github.io/oop/cpp playground/ex046/functor5.cpp
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https://chgogos.github.io/oop/cpp_playground/ex046/functor4.cpp
https://chgogos.github.io/oop/cpp_playground/ex046/functor5.cpp

Aauodac (lambdas)

* Aapda (lambda n closure) eivat pa avwvupn cuvaptnon oV UMOopPEL
va ypadel amevBelac we MApAUETPOC N VEVIKOTEPQ Val
XpnotpomnolnBei og pa ekppaon.

auto my lambda = [](int x)->int {return x*2;};
cout << my lambda(5); // eudavitet tnv tiun 10



2ovtaén Aapda cuvaptnoewv: [J(){}

Eca ptures](parameters)->return_type
statements;}

[captures]

* loleg petaPAnTeg £§w amod T Adgéa Ba eivar
6La6£ctélsq OTLG EVTOAEG TNG AQUOQ KOl OV QUTEG

oL peTaPANTEG Oa IEPVOUV PE TIUA 1 WE
avadopda.
https://chgogos.github.io/oop/cpp playground/ex071/lambdal.cpp
* (parameters)
° T[OLpé(p.EtpOLT[OU GIOL ,ELéLZOVTO(LVL,OL mnv KM’]Q” https://chgogos.github.io/oop/cpp playground/ex071/lambda2.cpp
g Aapda (umopei n Alota mapapétpwy va eivat
Kevn). https://chgogos.github.io/oop/cpp playground/ex071/lambda3.cpp
* ->ret _ :
. T[gOOLLpETgK('), av T[OLpQLM](I)GE'L o ustlay)\wt,uotr']q https://chgogos.github.io/oop/cpp playground/ex071/lambda4.cpp
«OLOTTILOTWVEL» TOV TUTIO ETULOTPODIG OO TLG

EVTOAEG return TIOU TEPLEXOVTAL OTO CWHA TNG
Aapda.

{statements;}
* To ocwpa tng Aapda.
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https://chgogos.github.io/oop/cpp_playground/ex071/lambda1.cpp
https://chgogos.github.io/oop/cpp_playground/ex071/lambda2.cpp
https://chgogos.github.io/oop/cpp_playground/ex071/lambda3.cpp
https://chgogos.github.io/oop/cpp_playground/ex071/lambda4.cpp

function pointers vs function objects
(functors) vs lambdas

* 210 mapadeypa fp_functor lambda.cpp OAa ta otoLXELO EVOC
std: :vector<int> Suthaocialovtal H epyacia yivetal pE TN
xprion tng cuvaptnon transform() mou d€xetal we 4" MAPAUETPO
evawv function pointer ) evawv functor 1 éva lambda.

https://chgogos.github.io/oop/cpp playground/ex087/fp functor lambda.cpp



https://chgogos.github.io/oop/cpp_playground/ex087/fp_functor_lambda.cpp

AAlyoplBuot: sort(), merge()

* H sort() taévopuel pla mepLoxn TLHWV.

* H stable_sort() taéwvopuetl Statnpwvtocg tn HETAEU TOUC CELPA YL
oToLXela Tov €xouv 1o (610 KAELOL.

* H merge() cuyxwveuel SU0 TAEWVOLLNUEVEC TTEPLOXEC TLUWV OE ULAL.

https://github.com/chgogos/oop/blob/master/cpp playground/ex086/stl sort.cpp

https://github.com/chgogos/oop/blob/master/cpp playground/ex086/stl stable sort.cpp

https://github.com/chgogos/oop/blob/master/cpp playground/ex086/stl merge.cpp
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https://github.com/chgogos/oop/blob/master/cpp_playground/ex086/stl_sort.cpp
https://github.com/chgogos/oop/blob/master/cpp_playground/ex086/stl_stable_sort.cpp
https://github.com/chgogos/oop/blob/master/cpp_playground/ex086/stl_merge.cpp

AAlyoplBuot: find(), find if(), find if not()

* H find() emwotpedel Evav iterator oto MPWTO OTOLXELO ULAC TIEPLOXNC
TILWV TIOU LooUTaL UE TNV TIAPAUETPO TIOU HEXETOL.

* H find_if() emwotpedel €vav iterator oto mMpwToO OTOLXELO MLOC TTEPLOXNG
TIMWV yloL TNV oTtola to predicate mou S€xeTAL WG TTAPAUETPO Elvall
aAnb&c.

* H find_if not() emiotpedel Evav iterator 0to MPWTO CTOLKELO HLOC
TEPLOXNC TIMWV YLaL TNV oTtoia to predicate mou OEXETAL WG
MOPAUETPO elval Peudec.

https://github.com/chgogos/oop/blob/master/cpp playground/ex086/stl find.cpp

https://github.com/chgogos/oop/blob/master/cpp playground/ex086/stl set find.cpp
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https://github.com/chgogos/oop/blob/master/cpp_playground/ex086/stl_set_find.cpp
https://github.com/chgogos/oop/blob/master/cpp_playground/ex086/stl_find.cpp

AAlyoplBuoL: count(), count if()

* H count() katapeTpd TIC EUPOVIOELS LLOC TLUNC OE LA TIEPLOXN TLUWV.

* H count_if() katapeTpd ta oTOLXELO O (LA TTEPLOXN TLMWV VLA TO
ortola to predicate mou dExeTAL WC TTAPAUETPO lval aAnbEc.

https://github.com/chgogos/oop/blob/master/cpp playground/ex086/stl count.cpp
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https://github.com/chgogos/oop/blob/master/cpp_playground/ex086/stl_count.cpp

AAlyoplBuoL: for each()

* Ebappolel eva lambda og kaBe otoyeio pLog mepLloxnc.

vector<int> v{4, 3, 6, 1, 2, 8, 7};
for_each(v.begin(), v.end(), [](int &) { x++; });

https://github.com/chgogos/oop/blob/master/cpp playground/ex086/stl for each.cpp

33


https://github.com/chgogos/oop/blob/master/cpp_playground/ex086/stl_for_each.cpp

erase remove idiom

* H duaypadn evoc cuvolou TIHWV Ao eva vector e Baon kamolo
predicate yivetal w¢ €ENC:

vector<int> v{7,13,2,8,9,1,8,4,5};
// 6laypadry MEPLTTWV T1UWV amd TO V
v.erase(remove_if(v.begin(), v.end(), [](int x){return x%2==1;}), v.end());

2884



map — filter — reduce

* Mot cuyva xpnotlpormotlovpevn aAAnAovxlo evepyeLwV €lvall N map —
filter — reduce:
* map: avtlotoiylon KABe TLUNC o€ KAToLa AAAN TLUA.
 filter: dATpApLOUO TILWYV ETOL WOTE va dltatnpnOel eva umocuvolo amo
OLUTEC.

* reduce: cuvaBpolon OAWV TWV TILWV OE HLAL.

* H aAAnAouyia evepyewwv map — filter — reduce otn C++ vAomoleital
WG €¢NG:
* map: transform()
e filter: remove_if() + erase()

* reduce: accumulate()

https://chgogos.github.io/oop/cpp playground/ex071/map filter reduce.cpp



https://chgogos.github.io/oop/cpp_playground/ex071/map_filter_reduce.cpp

AN\OL aAyoplBuot tne STL

* Yriapxel mAnBwpa ernA€ov alyopilOuwyv otnv STL (> 100)



AvopopeC

 http://cs.stmarys.ca/~porter/csc/ref/stl/

* https://www.learncpp.com/

* https://www.eventhelix.com/RealtimeMantra/Object Oriented/stl-

tutorial.htm

* http://www.math.univ-toulouse.fr/~grundman/stl-
tutorial/tutorial.html
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http://www.math.univ-toulouse.fr/~grundman/stl-tutorial/tutorial.html

