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_MoAanAn kAnpovopikotnTa

5 Rectangle
#a : double
¢ H kAaon Rectangle %2 : dowble
+Rectangle()
class Rectangle { +Rectangle(A : double, B : double)
Mo & +A() : double
protected. a +B() : double
double a, b; +setA(A : double) : void
: ¢ +setB(B : double) : void
public: b +perimeter() : double
Rectangle; +area() : double
+print(out : ostream&) : void
Rectangle (double A, double B) ;

double A() ;
double B() ;
void setA (double A) ;
void setB(double B) ;

double perimeter () ;
double area() ;

void print (ostream &out) ;

friend ostream& operator<<(ostream &out, Rectangle r
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M e

v — . Formatting
s #lineWidth : int
‘ H KAGO-rI Ormattl ng #lineColor : string
+Formatting()
class Formatting { +Formatting(W niZse §tring)
+setColor(c : string) : void
protected: +setWidth(w : int) : void
int lineWidth: +print(out : ostream&) : void
string lineColor;
public:

Formatting() ;
Formatting(int W, string C);

void setColor (string c);
void setWidth (int w) ;
friend ostream& operator<<(ostream &out, Formatting d);

MpoypauuaTIoTIKEG TeXVIKEC 2022



[oAanAn

¢ Mia kAaon KAnpovoLei
ano NMEPIOCOTEPEC

class niceRectangle :
public:
niceRectangle () ;

niceRectangle (double, double, int,

void print (ostream &out ) ;

Formatting

#lineWidth : int
#lineColor : string

+Formatting()

+Formatting(W : int, C : string)
+setColor(c : string) : void
+setWidth(w : int) : void
+print(out : ostream&) : void

Rectangle

#a : double
#b : double

+Rectangle()

+Rectangle(A : double, B : double)
+A() : double

+B() : double

+setA(A : double) : void

+setB(B : double) : void
+perimeter() : double

+area() : double

+print(out : ostream&) : void

]

T

niceRectangle

+niceRectangle()

+print(out : ostream&) : void

+niceRectangle(A : double, B : double, W : int, C : string)

string) ;

public Formatting, public Rectangle {

friend ostreamé& operator << (ostream&, niceRectangle); };
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Eikovikeg peBodol

~ T = s

class Person {

protected:
string name;

public:

virtual void print () const {
cout << "person " << name << " sleeps\n";}

|2

class Student : public Person {

private:
string enrolledIn;

public:
void print() const override{ cout << "student "

<< name << " reads about " << enrolledIn << "\n";
4z
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_Eikovikec peBodol

Person p, *pp;

Student s;

p.print(); // person John Doe sleeps

s.print(); // student John Doe reads about maths

PP = &p;
pp->print () ; // person John Doe sleeps

PP = é&s;
pp—>print();// student John Doe reads about maths

Person

p #name : string

+Person()

+Person(newname : const string&)
+Name() : string

+setName(newname : const string&) : void

+print() : void
i override] |
\ — Student
S [|#enrolledIny: string

+Student()
+Student(ngwname : const string&, whatStudies : const string)
+print() : void
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R e

Person

#name : string

+Person()

+Person(const string&)
+Name() : string
+setName(const string&) : void
+print() : void

Child Employee Student
#food : string #job : string #enrolledIn : string
+Child() +Employee() +Student()
+Child(const string&, const string) +Employee(const string&, const string) +Student(const string&, const string)
+print() : void - +print() : void - +print() : void
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class Person {

virtual void print () const { cout <<"person "<<name
<<" sleeps\n";} };

class Student : public Person {

void print() const override { cout<<'"student '"<< name
<<" studies "<<enrolledIn<<"\n";} };

class Child : public Person {

void print() const override { cout <<"child "<<name
<<" eats "<<food<<"\n"; } };

class Employee : public Person ({

void print() const override { cout<< "employee '"<<name
<<" works as a "<<job<<"\n";
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void allInfo(int n, Person *p[]) {
for (int i = 0; i < n; i++)
pli] -> print();

int main() {

Person *p[] = { new Person, new Student,

new Child, new Employee };
allInfo (4, p):;

}

person John Doe sleeps

student John Doe studies maths
child John Doe eats Milk

employee John Doe works as a c++ programmer
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Person
#name : string

EikovikeC KAAOEIC g

5 == +Name()
+seFName()
class Person { .. } +?f) x
class Student : Employee Student
: #job : string #enrolledIn : string
public Person { .. } +Employee() +Student()
+Employee() +Student()

class Employee : +print() +print()

public Person { .. } % %

WorkingStudent
class WorkingStudent : e s
public Student, +MﬁprM)
! +prin

public Employee { .. }
Non-static member 'name' found in multiple base-class subobjects of type 'Person': c
class WorkingStudent -> class Student -> class Person WorklngStUdent
class WorkingStudent -> class Employee -> class Person
member found by ambiguous name lookup Student EmQIO)[ee
Declared in: main.cpp

Person Person

protected:
basic_string<char, char_traits<char>, allocator<char>> Person::name
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class Person { .. }

class Student

WorkingStudent

: Person

'y virtual| public Person { .. }

class Employee
:virtua?]public Person { .. }

Student

Person

class WorkingStudent
public Student,
public Employee { .. }

Employee

virtual: dev 6a dnuioupynOsi OoTIYUIOTUNO
ueAwv dnAwpevwv wc virtual
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+ T eival e€aipeoeic (exceptions)

o KaBe €idouc avwpualiec N opaipata nou
NPOKUMTOUV KATA TNV EKTEAECN TOU
npoypaupaTocC Kal npenel va E&enepaocbouv
UE €101KO TPOMO

¢ E€aipeosic npokahouvTal
o ANO TO oUOTNUA, N.X. EEAvVTANCN MVAUNG

o Onwc anogaacifoupe gPEIC, CULPWVA LE TN
AOYIKN TOU NPOYPANNATOC UAg
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¢ Xelpiopoc eEaipeoswyv otn C++
o T1 BENOUE va Yivel OTAV NPOKUWEI [ia
e€aipeon:
- TEPUATIOPOC TOU NPOYPANMATOC;
- yeTaBoAn nou avaipei Tnv €€aipeon;
- aAAO;
¢ Mnxaviopoc: throw / try - catch
o N €€aipeon npokaAeital pe throw
€ITE QUTONATA, EITE PNTA OTO NPOYpPANNA
o avixveueTal peoa o€ block evroAwv try
o avTigeTwnileTal peoa o€ block evroAwv catch
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class Exc {

try {

};

. £ ()

}

» void £ () throw(Exc) {

Exc e(...);

// soMng \ 1f (wrong) {

\C — throw e;

catch (Exc e) { <«

// do something

N .
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| Xapmpoqa&alpecswv

i * *on 1 Fvooo-rr'] eE,aipsor] (opiopevn o
2. I'IpOK)\nor] e€aipeonc | vyAwooa n ano Tov NpoypauuaTioTn)

(ano Tov npoypapuaTioT, , error: -  ..C exception
EVIOTE ANO TN YAwooa) e

dou division (double n' , double den) ({
1. (den) return n../den;
throw runtime error ("Division by zero!\n") ;

}

3. XeIpIoPog
e€aipeonc (ano Tov { e <

: ra =1, =0 oy
NpoyPAuNaTIoTn) S

T OpileTal 0NV runtime error
c = division(a, b); . ==

7’
cout << a << "/" << b << "= " <<g-c << endl; }
catch(runtime error &e) ({ <

———————

cout << "exception: " <<'e what(l

} ———————

} MpoypauuaTIoTIKEG TeXVIKEC 2022 15

L



B s

XEIPIOPOG €EAIPECEWV - NAPAdEIYHATA

class unreal rectangle : public exception {};

class Rectangle {
public: NpdkAnon eEaipeonc
Rectangle (double A, double B) '

try {

a=A; b =B;

if ((a<0) || (b<0O0)) throw unreal rectangle();
}

catch (unreal rectangle é&e) ({
cout << "illegal value of a or b\n";

a=a<0?0 : a;
b=b< 0?0 : b;
}
XeIpIopog €aipeang
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runtime_ : bad_type_ bad_

overflow_ invalid_
error argument

underflow_ length_
error error

out_of _
range
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#include <exception>

using namespace std;
class full stack : public exception {};
class stack {

TO new Agv givai '
el e UMOXPEWTIKO Va
stack (int NN) ({ oW OIOKOMTOUHE TO
top=0; mysize=N"; npoypaupa...

try |1
data = new int[mv_.ize]; }
catch (bad alloc; ({
mysize = 5; data = new int[mysize];
cerr<<''not enough memory, size set to 5";
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+ AAyopiBuoc

[Ternepaouevo ouvoAo evroAwv riou,
oTav EKTEAEOTOUY,
EMITUYXAVOUV KAriolo EMBULNTO anoTeAeoua

Aedopeva 10000uU Kkal 000U
EkTEAEON OEIpIAKN, UNO OUVONKN,
enavalapfavopuevn
KaBe evroAn npenel va sivat:

e KOAG OPIOPEVN

e anAn
H ekTEAEON NpEnel va oTauarta
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| Elcaywyn OTIG 60|qu éséopsva)v

e e e e AT e e o e g B ST e

¢ MoAunAokoTnTa
METDO EKTIUNONC TNC Grnodoonc aAyopiBuwyv
W¢ oUvVAdpTNON TOU LIEYEBOUC
TOU rpofAnuaroc rmou ermAvouy

o XpOVOC EKTEAEONC
o XWPNTIKOTNTA PVNUNG NOU andiTeiTal
+ AKpIBNC HETPNON NOAUNAOKOTNTAC
t = {(n)
¢ Ta&n peyebouc, auuPoiiopoi O, Q, ®
t = O(f(n))
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| Elcaywyn OTIG 60|qu éséousvwv

e S e g e e e e e g i ST e

¢ Opiouoc Twv kKAacewv O, Q, O
o AV OpIO
g=0(f) & dc.dn, Vn>n, g(n) <c f(n)
o KaTtw opio
o= L0 o -dc Ang Vn = Hg: gh) = ¢'itn)
o Ta&n peyebouc
g=0{) <& dc, ¢,. dny. Vn > n,,.
¢y f(n) <g(n) <c, f(n)
o AIaTa&n pepIkwV KAACEWV NOAUNAOKOTNTAC
O(1) < O(logn) < O(\Nn) < O(n) < O(nlogn)
< 0(n?) < O(n?) < 02" < O(n!) < O(n")
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+ NonTikn diadikacia avtiAnync Twv
OepeAwOWV I01I0TATWV MIAC OVTOTNTAC, NEPA
ano Ta QUOIKA XapakTNPIoTIKa n/kai
AENTOUEPEIEC NOU EEXWPICOUV TA CUYKEKPIUEVA
AVTIKEIJEVA TOU (PUCIKOU KOOUOU

o MN.X. N EVVO/G TOU PEYEBOUC OTN PUON

o M.X. EVAC XAPTNC
¢ Xpnolyonoigitar:
e VIO VA OUYKAAUWEI AOXETEC AEMNTOUEPEIEC
e VIO Va OWOEI ENPACT OE OXETIKEC IOI0TNTEC UE TO
npoBAnua kai Tnv €niAucn Tou.
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¢ ZEXWPIOTN METAYAWTTION —
Apxeio enikepaAidac (header file)

int ged(int x, int y); gcd.hpp AQAIPETIKA avapopd
oTnv unapén Tou
. ApXEiO U )\OI'IOiI]GI‘]C; oupBolou ged(int, int)
#include "gcd.hpp"
gcd.cpp
int ged(int x, int y) {
while (x > 0 && y > 0) YAonoinon 2
if (x > y) x %= y; else y %= x; nnyaiou
return x + y; KwAIKa TOU
} oupBOAoU
gcd(int, int)

4
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int ged(int x, int y); gcd.hpp

#include <iostream> gcd_demo.cpp
#include "gcd.hpp"

Xpnon Tou cupoiou ged(int, int)
XWPIC va pac evolaPepel N

using namespace std; b
uAonoinar) Tou

int main() {
cout << "Give me two n
int a, b;
cin >> a >> b;
cout << "GCD(" << a <", " << b
<< ") =" <K<K gecd(a, b) << endl;
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Mnyaioc kmdIKag

(source code) (
| " gcd.cpp }\

[ gcd.hpp }

\

————————————————————————————

;t—s

lostream

;{ gcd demo.cpp }i\

Ji

Object code ( gcd.o

gcd demo.o

&

MeTayAWTTIOTNC
C++ compiler

J

EkTEAECIHO .
(executable)

o

2UVOETNCG
linker

-

—————

L e,

————————————————————————————
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+ A@paipeon dedopevwv (data abstraction)
o AIGXWPIOUOC 1I0I0TATWV Kal uAonoinong

o I0I0TNTEC EVOC TUNOU OEOOUEVWV:
O TPOIIOC LIE TOV 01010 ONUIOUPYEI KavEIC Kal
XPnoionolel OEO0UEVA auToU TOU TUIMOU

o YAonoinon evoc Tunou OsdoNEVWV:
O TPOI1OC LIE TOV OrIoIo avarnaploravral 1a

OE00UEVA TN VNN TOU UoAoyioTn Kal
rpoypauariiovral or OIaBoIUEC MPA&elc
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+ O1 AenTopepelec uhonoinonc ennpealouv
TNV NOAUNAOKOTNTA TWV aAyopiOuwv

¢ Eival ouyvn enopevwc n aAAayn Tponou
uAonoinonc Kanoiou TUNou OEO0UEVWV

¢ H apaipeon dedopevwv eAaxioTonolel TIC AAAAYEC
Mou anaiTouvTadl oTo NPOypaAuKa nou
XPNOIUOMOIEl Evav TUMNO deQOPEVWY, OTAV aAAa&el
0 TPOMOG UAOMOINONC
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Acpnpnpsvm (CI(PCIIpETIKOI ) TUI'IOI 6860|.|sva)v '

P e e e

+ Apnpnuevoc Tunoc dsdopevwyv — ATA
(abstract data type)

o kaBopilel TIC 1OI0TNTEC TOU TUNMOU OEOONEVWV

o OEV Kabopilel TNV UAonoinon Tou

e = TO public pepoc piac kAaonc otn C++

+ AAyeBpIKOC opiopoc ATA

e OUVTAEN: OvOud TOU TUMOU Kal ENIKEPANIOEC
TWV NPAEEWV

e ONMaAcioAoyia: Kavovec nou NEPIypAaPouV Tn
AgIToUpyia Twv Npagewv
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¢ stack<T>

o NeIToupyiec: push () , pop ()
¢ Xpnon

e stack<int> s;

e s.push(5) ;

e int x=s.pop() ;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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class someStack {
public:
someStack ()
someStack (int NN)
void push (int a) ;
int pop();
private:
int p, N;
int data[1000];

|7

e
4

someStack () {
p=0; N=1000;

}
someStack (int NN) {

p=0; N=1000;
}
void push (int a) {
if (p<N) data[p++] = a ;
}
int pop() {
if (p>0) return data[--p];
return data[0];

MpoypauuaTIoTIKEG TeXVIKEC 2022
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class someStack { someStack () {

public: p=0; N=5;
someStack () data = new int[N];
someStack (int NN) ; }
void push (int a) ; someStack (int NN) {
int pop(); p=0; N=NN;

private: try { data = new int[N]; }
int p, N; catch(bad alloc) { ... }
int *data; }

}; void push (int a) {

if (p<N) data[p++] = a ;
else throw full stack();
}

int pop() {
if (p>0) return datal[--p]:;
EvaAAakTIKn uAonoinon > else throw empty stack();
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¢ H opatotnTa npoc Ta £&w
+ Evdia@epel Touc xpnoTeC TNE KAGoNG

Person
+Person()
+Person(const string&)
+Name() : string
+setName(const string&) : void
+print() : void

?

Child Employee Student
+Child() +Employee() +Student()
+Child(const string&, const string) +Employee(const string&, const string) +Student(const string&, const string)
+print() : void +print() : void +print() : void
WorkingStudent
+WorkingStudent()
+print() : void

MpoypauuaTIoTIKEG TeXVIKEC 2022



szélaon HE z-:pya)\sla

¢ MANpNCc neprypagpn Twv PeAwV KAbe kKAAoNC

Person

#name

+Person()

+Person(inout newname : const string&)
+Name() : string

+setName(inout newname : const string&) : void
+print() : void

ey
Child Student
#food #enrolledIn
+Child() +Student()
+Child(inout newname : const string&, inout meal : const string) +Student(inout newname : const string&, inout whatStudies : const string)
+print() : void +print() : void
A
Employee
#job
+Employee()

+Employee(inout newname : const string&, inout Job : const string)
+print() : void

WorkingStudent
#studyHours
#workHours

+WorkingStudent()
+print() : void
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¢ AuTtouatn napaywyn kwodika (ox1 Tnc Auong ® )

Person

rson.h
//pe SO #name
class Person { +Person()
prote cted: +Person(inout newname : const string&)

- +Name() : string
strlng name, +setName(inout newname : const string&) : void
sTsIl e +print() : void

P lC . Y N

Person () ; //person.cpp

Person (const string& newname); #include "Person.h"
string Name () ;

void setName (const stringé& Person: :Person() |
newnamg); _ // TODO - implement Person: :Person
void print(); throw "Not yet implemented";
}; }
+Emp|oyeeQ ) .
:ﬁﬁ%f%gmmmmmexm““mw”rPerson::Person(const string& newname) {

// TODO - implement Person: :Person
throw "Not yet implemented";

string Person: :Name () {
// TODO - implement Person: :Name
throw "Not yet implemented";
} 35



# JUYKEKPIPEVOC TUMOC dedopevwY — 2TA
(concrete data type)

o kaBopilel TIC 1OI0TNTEC TOU TUNMOU OEOONEVWV
o kaBopilel enakpiBwc TNV UAOMOINOT) TOU
¢ Kabe yhAwooa npoypaupaTiopou unootnpilel

opIoNEVOUC 2TA, n.X.

o anoi Tunol: akepaiol apibuol, NPAyUdaTIKOI
apiBuoi, xapakTnpec, AOYIKEC TIMEC

e OUVOETOI TUNOI: MIVAKEC (arrays), EYYpagpeg
(records), ocikTec (pointers), ouvoAa (sets)

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Zx£6|00'r||<o |J0T|Bo (design pattern)

e e oS

+ Enavaypnoiponoimoiun pop®n Auong o€ Kamolo
ouxva eupavi(opevo oxedlaoTiKO NPoBANUa

¢ Ta oxedlaoTIKa JOoTIBa €ival YEVIKEC,
KATAYEYPAUUEVEC KAAEC NPAKTIKEC MOU Ol
NPOYPANKATIOTEC UNOPOUV VA XPNOCIKOMNOIoUV

¢ 2UvNOWE aPopouV YEVIKEC HOPPEC TUNWV
dedopevwy kal alyopiBuwyv, alAa ouvnbeoTepa
TPOMOUC apXITEKTOVIKNG OOUNONC CUCTNHATWY
AOYIGUIKOU

¢ >1n C++, Ta oxedlaoTika poTiBa oxedialovTal Kal
napouaialdovTal oav pia iepapyia KAaoswv
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Creational

Abstract
Factory
Builder
Prototype
Singleton

Structural Behavioral
Adapter Chain of Responsibility
Bridge Command
Composite Iterator
Decorator Mediator
Facade Memento
Proxy Flyweight

Observer
State
Strategy
Visitor
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Standard Template Library

EI2AIQIH 2THN STL
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| Elcaywyn oTnv. STL

o e - e - R

¢ Standard Template L|brary
* Mepoc Tnc BIBAIoONkNC TnNc C++
+ Apxikn oxediaon: Alexander Stepanov
¢ [epiexel xpnoIPEC UAOMOINTEIC:
o OOUWV OEOOUEVWV
o GAYOPIBUWV

¢ Na va katahaBoupe og Baboc Tnv STL:

o templates
o IEPAPYXIEC KAAOEWV

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Eioaywyn otnv STL

Adaptors

stack

GUeHeRE—"

priority queue

Algorithm

1 Mfiind

binary search

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Eloaywyn ST

R e T L~ = g = - e Tt T e w3 = - <

Container class templates WWW.CpIUSpIUS-Com/reference/StI/

Sequence containers:

array ! Array class (class template )

vector Vector (class template )

deque Double ended queue (class template )
forward_list & Forward list (class template )

list List (class template )

Container adaptors:

stack LIFO stack (class template )
queue FIFO queue (class template )
priority_queue Priority queue (class template )

Associative containers:

set Set (class template )

multiset Multiple-key set (class template )
map Map (class template )

multimap Multiple-key map (class template )

Unordered associative containers:
unordered_set ! Unordered Set (class template )

unordered_multiset " Unordered Multiset (class template )
unordered_map " Unordered Map (class template )

unordered_multimap *" Unordered Multimap (class template )
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¢ TUnoG string

o MEPITUAIYUA VIO array ano char
* Xpnoluec pedodoil

e size, length

e C str

e empty

e operator|[], substr

e append, operator+=

e compare, operator==, operator<, K.Am.

e insert, replace
e find, rfind
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_ZupBoAoceipd

e

string s = "to be, or not to be? that is the question!";
string q = s;

cout << q << endl;

to be, or not to be? that is the question!

q += " W.Shakespeare!";

cout << q << endl;

to be, or not to be? that is the question! W.Shakespeare!
cout<<"s.size="<<s.size()<<" length="<<s.length ()<<endl;
s.size=42 length=42

cout << s[l] << endl;

0]

cout << s.substr (3, 2) << endl;

be

s.replace (21,4, "THAT") ;

cout << s << endl;

to be, or not to be? THAT is the question!
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& theda

OEIpd

s.insert (28, " indeed"):;
cout << s << endl;

to be, or not to be? THAT is indeed the question!
int w = s.find("indeed",0) ;

cout << w << endl;

29

w = s.find("really",0);

cout << w << endl;

-1

cout << s.data() << endl;

to be, or not to be? THAT is indeed the question!

w=s.find("0") ;

int x = s.rfind("0");
cout <K w << " " KL x <L endl;
1 46
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¢ Tunoc array<T, n>
o MAPOLIOIa CUUNEPIPOPA UE TOUC anAoUC NIVAKEC
o 0TABOEPOU peyeBouc, yvwaoTou at compile time

#include <array>

array<int, 10> a; // napoyolo /E int
a[l0];

array<string, 20> s;

al[l] = 42;

s[2] = "Hello";
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array<int, 10> alo;

for(int i=0; i<alO.size();

0 10 20 30 40 50 60 70 80 90

i++) alO.at(i)
for(int 1i=0; i<alO.size(); i++) cout<<alO.at(i)<<"

i * 10;

4

for (int d:al0) cout << d << " "; 0 10 20 30 40 50 60 70 80 90

array<array<int, 10>,

for (int i=0; i<10; i++)
for (int j=0; 3j<10; j++)

alo0[i][]] =

for (array<int,10> line:al00) ({

for (int d: line)
cout << d <
cout << endl;

10> alo0o0;
6 1
1 2
2 3

Lol o
5 6
6 7
7 8
8 9

"\t"; 9 18
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_ I(':IVUGCI SN

¢ Tunoc vector<T>
o MAPOWOIa CUUNEPIPOPA LIE array
o HeTABANTOU pEYEBOUC
(seilcaywyn kal apaipean oTo TEAOC)
e push back, pop back
o €10IKN anodoTIKN uAonoinon: vector<bool>
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I(':IVUGCI SN

#include <vector>

vector<int> x(100), y (200, 42);
cout << y[199] << endl;
cout << x.size() << endl;

X .push back(1l7);
cout << x[100] << endl;
cout << x.size() << endl;

X.pop back() ;
cout << x.size() << endl;
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teratos e

¢ Iterators (nX) vector<T>: :iterator

o EMITPENOUV TN OIACYXION EVOC container
o OUMMNEPIPEPOVTAl GAV Va NTav OEIKTEC

void showvector (vector<int> v) {

cout<<"size= "<<v.size ()<< " contents= ";
vector<int>: :iterator it;
for (it = v.begin(); it !'= v.end(); ++it)

cout << *jit << " ";
cout << endl;

V1 2P 3 45
f f t

v.begin ()

M
<
(]
o]
Q.
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| Iterators i

¢ EvaAAakTikn, an)\ouo-rspn d1aoxion (C++11)

list<int> 1;

for (int x : 1)
cout << x << endl;

for (int &x : 1)
=D

for (const int &x : 1)
cout << x << endl;

void showvector (vector<int> v) {
cout <<"size= "<<Kv.size()<<" contents= ";
for (int d: v) cout << d <« " ";
cout << endl;
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vector<int> v;
for (int i=0; i<5; i++)
showvector (v) ;

v.push back (i) ;

size= 5 contents= 0 1 2 3 4

v.push back(5); showvector(v); size= 6 contents= 012345

v.pop _back () ; showvector(v); size= 5 contents=0 12 3 4

v.insert(v.begin()+2,40);

showvector (v) ;

vector<int> r(5,10);
showvector (r) ;

r.resize(8); r[7] = 20;

showvector (r) ;

r.resize(3) ;
showvector (r) ;

cout << r.max size();

size= 6 contents= 0 1 40 2 3 4

size= 5 contents= 10 10 10 10 10

size= 8 contents= 10 10 10 10 10 © O 20

size= 3 contents= 10 10 10

4611686018427387903
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¢ TunoC 1ist<T>
o OINAG ouvdedepevn AioTa, ypaupikn dlacxion

o €10AYWYN KAl aPaipecn o€ apxr, TEAOC
front, back, empty

o €l0AYWYN Kai dlaypadn evolapead

push front, pop front

push back, pop back

insert, erase
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void showlist(list<int> 1) {
list<int>::iterator it;
cout << "size= " << l.size() << " contents= ";
for (it = 1l.begin(); it!= l.end(); ++it) cout << *it << " ";

cout << endl; }

list<int> 1;

for (int i=1l; i<5; i++) l.push back(i) ;

for (int i=0; i<5; i++) l.push front(-i);

showlist (1) ; size= 9 contents= -4 -3 -2 -1 012 3 4

for (int i=1; i<5; i++) {

14

cout << l.front() << " " <LK l.back() << " "; 44 -33-22-11

l.pop front(); 1l.pop back();
}

showlist(l); size= 1 contents= 0
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size= 11 <contents=0© 12 345987675

l.reverse ()
showlist (1)

l.sort();
showlist (1) ;
1l.push back(5);
showlist (1) ;

1l.unique() ;
showlist (1) ;

N

b Y

size= 11 contents= 56 7895432160

size= 11 <contents=0© 12 345567829

size= 12 <contents=© 12 345567895

size= 12 contents=0© 12 345678975
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¢ Tunoc stack<T>
o container adapter, ox1 container
o £10AQYWYN Kal apaipecn oTnv Kopudn
e push, pop, top, empty

stack<int> s;

for (int i=0; i<5; i++) s.push(i*10) ;

for (int 1i1=0; 1i1<10; i++) if (!'s.empty()) {
cout << s.top() <K " ";
s.pop() ;
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¢ Tunoc queue<T>

o container adapter, ox1 container
o £10AYWYN OTO TEAOC, APaipeon ano Tnv apxn
e push, pop, front, empty

¢ XTOIPBEC KAl OUPEC UNopouv va uAonoinbouv JE
xpnon d1apopETIKWV containers, ny:

stack<int, vector<int>> s;

e

Tunoc nou nepiexel To stack Container nou ulAornolei To stack
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'ZT0IBa Kal oupa

E o > T

void showqg(queue<int> Q) ({
queue<int> sq = Q;
while (!'sg.empty()) {

cout << sqg.front() << " "; sqg.pop();

}

queue<int> q;

for (int i=1; i<=5; i++) q.push(i*10) ;
showq (q) ;

for (int i=1; i<=5; i++) {

q.-pop () ;
showq (q) ;
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¢ TUunoC pair<Tl, T2>

e make pair, first, second

#include <utility>

double measure (const pair<double, double> d) {
return sqrt(d.first*d.first + d.second*d.second) ;

}

int main() {
pair<double, double> cl (3, 4);
pair<double, double> c2;
c2 = make pair(l, 1);
cout << measure(cl) << " " << measure(c2) ;
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¢ TUnoC tuple<Tl, ... Tn>
e make tuple, get

#include <tuple>

void f (const tuple<string, int, bool> &t) ({
if (get<2>(t)) cout << get<0>(t) << endl;
else cout << get<1l>(t) << endl;

}
tuple<string, int, bool> t("Hi", 1, true);

f(t), f(make tuple("No", 42, false));
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_ FI)\slaéeq (tuples) O C++11
typedef tuple<int, string, int> myDate;

void printdate (const myDate d, const string dateFormat) ({
if (dateFormat == "us")

cout << getKl>(d) << " " << get<0>(d)
<", " << get<2>(d) << endl;
else
cout << getk0>(d) << " " << get<1l>(d)
<<" " << get<k2>(d) << endl;

myDate easter22, easter23(16, "April", 2023);

easter22 = make tuple(22,"April", 2022);

printdate (easter22, "us"); April 22, 2022
printdate (easter23, "eu"); 16 April 2023
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¢ Tunoc set<T>

puovadika otoixeia (aAIwWC multiset<T>)
uAonoinon ue 100luyiopevo Oevopo dUadIKNG
avadnTnong

gloaywyn, eupson kai apaipeon os O(logn)
insert, erase, find, size

npa&eic cuvoAwv (uAonoiouvTal Kai yia aA\ouc
containers, AlyoTepo anodoTika)

includes, set union, set intersection,
set difference
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#include <set>

set<int> s;

while (true) {
int x;
cin >> X

i1f (s.find(x) == s.end())
s.insert (x) ;
else
cout << "You lose, I’'ve seen"
<< "before!" << endl;
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set<int> somelnts= {10, 15, 3, 19, 2, 67, 69, 68};
for (int i:somelnts) cout << 1 << " "; cout << endl;

2 3 10 15 19 67 68 69

somelInts.insert(1l1l) ;
for (int i:somelnts) cout << 1 << " "; cout << endl;

2 3 10 11 15 19 67 68 69

set<int> morelInts= {70, 8, 81, 5, 10, 69, 67, 31, 3};
set<int> unionDemo;

set union(somelInts.begin(), somelInts.end(),
morelInts.begin() , moreInts.end(),
inserter (unionDemo, unionDemo.begin())) ;

for (int i:unionDemo) cout << 1 << " "; cout << endl;

2 35810 11 15 19 31 67 68 69 70 81
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set<int> somelInts= {10, 15, 3, 19, 2, 67, 69, 11, 68};

set<int> morelInts= {70, 8, 81, 5, 10, 69, 67, 31, 3};

set<int> intersectionDemo;
set intersection(someInts.begin(), somelnts.end(),
moreInts.begin() , moreInts.end(),
inserter (intersectionDemo,
intersectionDemo.begin())) ;

for (int i:intersectionDemo) cout << i << " "; cout << endl;

3 10 67 69
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