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- TunoG pair<Tl, T2>

o make pair, first, second

#include <utility>

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

}

int main() {
pair<double, double> cl(3, 4);
pair<double, double> c2;
c2 = make pair(l, 1);
cout << measure(cl) << " " << measure(c2) << endl;
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o Pair — noTe pou €ivai xpnoiuo

o 2uvoualw 2 avTikeipeva, 10iwc oTav Oev £XEl
vONHa va GUYXWVEUTOUV

o EnoTpepw 2 TIHEC ano pia cuvapTnon
o ETOIMOI constructors, operator<

O

o MpoTiUNON, TEXVIKN, GTUA, KAM
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I'I)\slaésq (tu ples) OTnC+ - 1 ,; 5

o Tuno¢ tuple<Tl, ... Tn>
o make tuple, get

get<2>(...)

#include <tuple> get<1>(...)

get<0>(tuple object)
v

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

}

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

f(t); f(make tuple("No", 42, false));
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I'I)\slaésq (tu ples) oTr|C+ - 1 -;

// dates are: day, month, year

typedef tuple<int, string, int> myDate; KaAf npakTikn!

using myDate = tuple<int, string, int>; EvaAakTika

void printdate (const myDate &d, const string &dateFormat) ({

if (dateFormat == "us")
cout << get<l>(d) << " " << get<0>(d)
<", " << getk2>(d) << endl;
else
cout << get<0>(d) << " " << get<1l>(d)
<<" " << get<2>(d) << endl;

myDate easter22, easter23(l16, "April", 2023);
easter22 = make_ tuple(22,"April", 2022);

printdate (easter22, "us"); April 22, 2022
printdate (easter23, "eu"); 16 April 2023
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SHASIOOLE S REION 8 o X e i e

o Tuple — nOTE pou €ivar xpnoiun

o 2uvoualw N avTikeipeva, 10iWC OTAV OEV EXE
vONHa va GUYXWVEUTOUV

o EmoTpepw N TINEC ano pia ouvapTnon
o ETOIMOI constructors, operator<

O LI

o MpoTiUNON, TEXVIKN, GTUA, KAM

- Mpoooxn:
0 operator< dgv €ival NavrTa auTo rnou BeAw!
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| I'I)\laéeq

typedef tuple<int, string, int> myDate; // day, month, year

void printDate (const myDate &d, const string &dateFormat) ({
if (dateFormat == "us'")

cout << get<l>(d) << " " << get<0>(d) << ", " << get<k2>(d) << endl;
else
cout << get<0>(d) << " " << get<l>(d) <K " " << getk2>(d) << endl;

}

void tuple demo() {
myDate easter22, easter23(16, "April", 2023);
easter22 = make tuple(22, "April", 2022);

printDate (easter22, "us");
printDate (easter23, "eu");

if (easter23 < easter22)

cout << "something is wrong with time..." << endl;
else

cout << "time moves on!" << endl;
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I'I)\&:laésq 1

o Y)\onoinon ™G cn'Jprlonq (operator<)

typedef tuple<int, string, int> myDate; // day, month,

// BAD implementation...
bool operator<(const myDate &a, const myDate &b) ({
int ml, m2;

if (get<l>(a) == "January") ml = 1;

else if (get<l>(a) == "February") ml = 2;

else if (get<l>(a) == "December") ml = 12; else ml =
if (get<l>(b) == "January") m2 = 1;

else if (get<1l>(b) == "February") m2 = 2;

else if (get<l>(b) == "December") m2 = 12; else m2 =

int vall = get<2>(a)*365 + ml * 30 + get<0>(a);
int val2 = get<2>(b)*365 + m2 * 30 + get<0>(b);
return vall < val2;
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I'I)\&:laésq 1

typedef tuple<int, string, int> myDate; // day, month, year

// BETTER implementation. ..
bool operator<(const myDate &a, const myDate &b) {

length=9 length=9 length=9
string allMonths = "January**February*Narch****
April****May******June* ****July* * * * *August***

E;ptembeﬂOctober**November*December*";

length=9
int month a = allMonths.find(get<l>(a)) / 9 + 1;
int month b = allMonths.find(get<l>(b)) |/ |9 + 1;
int datelvalue = get<2>(a)*365 + month a * 30 + get<0>(a);
int date2value = get<2>(b)*365 + month b * 30 + get<0>(b);
return datelvalue < date2value;
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| I'I)\slaésq xpnon

typedef tuple<int, string, int> myDate; // day, month, year

// EVEN BETTER implementation...
string canonical (const string &month) ({
if (month.length() < 3) throw domain error("invalid month");
string result;
transform(month.begin() , month.begin() + 3,
result.begin() , ::tolower);
result[0] = ::toupper (result[0]) ;
return result;

}

int numerical month (const string &month) {

static const string months = "JanFebMarAprMayJunJulAugSepOctNovDec";
int result = months.find (canonical (month)) ;
if (result == -1) throw domain error("invalid month") ;

return 1 + result / 3;

}

bool operator<(const myDate &a, const myDate &b) ({
return make tuple (get<2>(a), numerical month (get<l>(a)), get<0>(a))
< make tuple(get<2>(b), numerical month (get<l> (b)), get<0>(b));
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I'I)\slat') xpnon

vector<myDate> someDates = {
make tuple (16, "April", 2022), January 18, 2020
make tuple (15, "April", 2022), April 15, 2022
make tuple (14, "April", 2023), May 15, 2022
make tuple (15, "May", 2022), April 16, 2022
make tuple (18, "January", 2020) April 14, 2023

};

bool dateComparison (const myDate &a, const myDate &b) ({
return a < b;

}

sort (someDates .begin() , someDates.end(), dateComparison) ;

for (const myDate &d : someDates)
printDate(d, "us");

(©a enaveNBoupe, otn culnTnon yia STL algorithms)
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o TUnog set<T>

O

O

puovadika oToixeid (aAIWC multiset<T>)
uAonoinon Me 100luyiopevo Oevopo duadikng
avadnrnone

eloaywyn, eupeon kai apaipeon o€ O(logn)
insert, erase, find, size

npa&eic ouvoAwv (uAonoioUvTal Kai yia aAAOUC

containers, AiyOTEpo anodoTIKA):
includes, set union,

set intersection, set difference
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#include <set>

set<int> s;

while (true) {
AT AN,
CILN < > X
if (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 i1 : somelInts) cout << i1 << " "; cout << endl;

2 3 10 15 19 67 68 69

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

2 3 10 11 15 19 67 68 69

set<int> morelnts= {70, 8, 81, 5, 10, 69, 67, 31, 3};
set<int> unionDemo;
set union (somelInts.begin(), somelnts.end(),

moreInts.begin() , moreInts.end(),
inserter (unionDemo, unionDemo.begin())) ;

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

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

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

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

for (int 1 : intersectionDemo) cout <K 1 <<« " ";
cout << endl;

3 10 67 69
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| Zuvo)\o na paéslyua(set)

AokipaoTe va dwoeTe dUO
idlouc apIBuouC Pe
OlaPOPETIKEC OCUPPBOAOTEIPEC!

struct data {
int number;
string s;

};

bool operator<(const data &dl, const data &d2) ({
return dl.number < d2.number;o

} o o mySet contents
1 one
void set demo() { 2 one
set<data> mySet; 3 two
int n; 4 four
cin >> n; 5 four
for (int i=0; i<n; ++1i) { 6 six
data d4d; 7 six
cin >> d.number >> d.s; 8S§mn
mySet.insert(d) ; 9n1@
} 10 nine

cout << "mySet contents\n";
for (auto const &item : mySet)
cout << item.number << " " << item.s << endl;
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TUI'IIKI”] 6|C|Tp£En _ |terators

struct data { set<data>:
int number; O TUNOC TWV OEDOUEVWV
string s; TOU container nou
i OIaTPEXOUE mySet:

O container nou
OIATPEXOUME

void set demo() {

set<data> mySet; begin(), end(), ++:

Xpnon Tou iterator

e

set<data>::iterator it;

fortbhite= Set.begin(); it !'="mySet.end(); ++it)” {
cout << jt->number << " " << it->s << endl;

}

}

AnAwon iterator: -
OpiCal iterator pe Tov onoio Xpnon iterator: ; :
SIaTpEXOUE TOV container H petaBAntn iterator Me Tov TpONoO auTO
TUnoc container::iterator Aerroupyei oav BeikTNG SdiaTpEXoupE onolodNNOTE

TURAHA Tou container
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| EUKo)\n 6|an£En _ auto ')

struct data { set<data>:
int number; O TUNOC TWV OEDOUEVWV
string s; TOu container nou

dIATPEXOUE i

O container nou dIATPEXOULE

g

void set demo() {
set<data> mySet\
for (auto const &item : mySet) {
cout < item.number " " << item.s << endl;

auto:
OpiCel auTopaTa Tov TUNo TNG METABANTAG
ME TNV onoia dIaTPEXOUKE ToV container

item:

MeTaBAnTr nou naipvel
TIMEC ANO Ta NEPIEXOUEVA
TOU container nou

Me Tov TPONO AUTO SIATPEXOUHE S1aTPEXOUHE

oAOkAnpo Tov container
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| Zuvo)\o na paéslyua(set) $

struct data {
int number;
string s;

I

bool operator<(const data &dl, const data &d2)
if (dl.s '= d2.s) return dl.s < d2.s;
return dl.number < d2.number;

}

void set demo() {

set<data> mySet;

int . n;

cin >> n;

for (int i=0; i<n; ++i) {
data d;
cin >> d.number >> d.s;
mySet.insert (4d) ;

}

cout << "mySet contents\n";

for (auto const &item : mySet)

cout << item.number << " " << jitem.s << endl;
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| o)\ucruvo)\o napaéslypa (multlset)

struct data {
int number;
string s;

I

bool operator<(const data &dl, const data &d2) {
df %dl ys 1= d2xNs) sreturnddl s < id2.'s;
return dl.number < d2.number;

}

void multiset demo() {
mul tiset<data> myMultiSet;
int n;
cin >> n;
for (int i=0; i<n; ++i) {
data 4d;
cin >> d.number >> d.s ;
myMultiSet.insert(d) ; myMultiSet. insert(d) ;
}
cout << "myMultiSet contents\n";
for (auto const & item: myMultiSet)

cout << item.number << " " << jitem.s << endl;
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| o)\ucruvo)\o napaéslypa ()\aeoq u pdate)

mul tiset<data> mySet;
int n;
cin >> n;
for (int i=0; i<n; ++i) {
data d;
cin >> d.number >> d.s ;
mySet. insert (4d) ;
}
cout << "mySet initial contents" << endl;
for (auto item : mySet )
cout << "{ " << item.number << ", " << item.s << "} ";

14

for (auto item : mySet) { ' ' :
item.number *= 2; item.s += " upd"; Aev aAAacel TinoTa!

) To item €ival avtiypago!
cout << endl << "mySet x2" << endl;
for (auto item : mySet)

cout << "{ " << item.number << ", " << item.s << "} ";

14

mySet initial contents

{1, one} { 2, two} { 3, three} { 4, four} { 5, five} { 6, six} { 7, seven} { 9, nine}
mySet x2

{1, one} { 2, two} { 3, three} { 4, four} { 5, five} { 6, six} { 7, seven} { 9, nine}
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| o)\ucruvo)\o napaéslypa()\aeoq update)

mul tiset<data> mySet;
int n;
cin >> n;
for (int i=0; i<n; ++i) {
data d;
cin >> d.number >> d.s ;
mySet. insert (4d) ;
}
cout << "mySet initial contents" << endl;
for (auto item : mySet )
cout << "{ " << item.number << ", " << item.s << "} ";

14

O
for (auto@item : mySet) ({ AV KAVE compile'
item.number *= 2; item.s += " upd"; . \ i
} To item& €lval const!
cout << endl << "mySet x2" << endl;
for (auto item : mySet)
cout << "{ " << item.number << ", " << item.s << "} ";

14

mySet initial contents

{1, one} { 2, two} { 3, three} { 4, four} { 5, five} { 6, six} { 7, seven} { 9, nine}
mySet x2

{1, one} { 2, two} { 3, three} { 4, four} { 5, five} { 6, six} { 7, seven} { 9, nine}
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| o)\ucruvo)\o napaéslypa (update 'stéov)

mul tiset<data> mySet;
int n;
cin >> n;
for (int i=0; i<n; ++i) {
data d;
cin >> d.number >> d.s ;
mySet. insert (4d) ;
}
cout << "mySet initial contents" << endl;
for (auto item: mySet )
cout << "{ " << item.number << ", " << item.s << "} ";

14

multiset<data> myNewSet; AUTP )\EIT.OUPYEI' . ;
{ for (auto item : mySet) dTiaxvel oJwe Kaivoupylo multiset!

myNewSet.insert ({item.number * 2, item.s + " upd"});
mySet = myNewSet;
}
cout << endl << "mySet x2" << endl;
for (auto item : mySet)
cout << "{ " << item.number << ", " << item.s << "} ";

14

mySet initial contents

{1, one} { 2, two} { 3, three} { 4, four} { 5, five} { 6, six} { 7, seven} { 9, nine}

mySet x2

{ 2, one upd} { 4, two upd} { 6, three upd} { 8, four upd} { 10, five upd} { 12, six upd} { 14, seven upd} { 18, nine upd}

81



| ap0|J0|o napaéslypa updatecrs vector

=

vector<data> myVector;

int n;

cin >> n;

for (int i=0; i<n; ++1i) {
data 4;
cin >> d.number >> d.s ;
myVector.push back(d);

}

cout << "myVector (std::vector) initial contents”" << endl;
for (auto item: myVector )
cout << item.number << " " << item.s << endl;

for (auto<:)item: myVector ) { ' . '
|
B S S T Kavelr compile kar Asitoupyel!

item.s += " upd"; To item& Ogv eival const!

}

cout << "myVector (std::vector) x2" << endl;
for (auto item: myVector)
cout << jitem.number << " " << jtem.s << endl;
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o Tuno¢ map<K, T>

o aneikovion KA&IOIwV Tunou K o€ TINEC TUNOU T

o HOVAdIKEC TIMEC KAEIDIWV
(aAIOC multimap<K, T>)

o uAonoinon Me 100fuyIouEVO OEVOPO OUAdIKNC
avalnTnong

o €l0aywyn, eupeon kai apaipeon o€ O(logn)

o insert, erase, find, size

o operator|]
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#include <map>

map<int, string> m;
m.insert (make pair(l, "one"));
m.insert (make pair (2, "two"));
m.insert (make pair (3, "three"));

FRE"x:
cout << "what? "; cin >> x;

map<int, string>::iterator p;
p = m.find(x) ;

if (p '= m.end())
cout << p->second << endl;
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map<int, string> m;
m[l] ="one";

m[2] ="two";

m[3] ="three";

L THE 30
cin >> x;
if ('m[x].empty())
cout << m[x] << endl;

for (x=0; x<5; x++)
COTHE » << s B = A
<< m[x] << ")" << endl;

Mpocoxn!
Av dev unapxel To m[x] TOTE n avagopa o€
auTo Ba To dNUIoUPYNOEI PE TIMN £va KeVO string
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map<string, string> m;

string en[] = {"one", "two", "three", "four"};
strihgatRiE ST {fiuane' alitduelt St trefar - Raquat o ¥ -
) E y : m["one"] = "uno"
for (int 1=0; i1 < 4; 1i++4) n["two"] = "due"
m[en[i]] = it[i]; m["three"] = "tre"
m["four"] = "quattro"

for (string n:en)

cout <K<K n <K<K " -> (" << m[n] <K ")" <K<K endl;

one -> (uno)

two -> (due)
three -> (tre)
four -> (quattro)
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int fib(int n) { ()(2n)
return n < 2 ? n : fib(n-1) + fib(n-2);

int memo fib(int n) {

static map<int, int> cache; Memoization

// Av &ivai eukodo, TEAEIWVE! O(nlogn)
if (n < 2) return n;

// Avundpxer non, unv 1o UNoAoyIoElC.

map<int, int>::iterator p = cache.find(n) ;
if (p '= cache.end()) return p->second;

// AMiwc¢ unoAoyioe kar arioBnkeuoe To.

int v = memo fib(n-1) + memo fib(n-2);
cache[n] = v; return v;

MpoypapuaTioTIkEG Texvikeég 2026

87



O

O

O

O

Avalntnon
Ta&vounon

Xpn0||.|0| a)\yopleuommv STL i e i

Ae€ikoypagikn diaTaén
[evvnTpIa NETABECEWY

K.A.

#include <algorithm>
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et e S e e Tt T e R -

o find(first, last, wvalue)

o 0€ Xpovo O(n)

o binary search(first, last, value)

o binary search(first, last, wvalue, compare)

o o€ xpovo O(logn)
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e e

vector<int> v;

vector<int>::iterator i =
find(v.begin(), v.end(), 42);
i1f (1 == v.end())
cout << "not found" << endl;

// Av ol apiBuoi eivar Taéivounuevol:

vector<int>::iterator 1 =
binary search(v.begin(), v.end(), 42);

if (i '= v.end())
*i =417; // AAlaée o 42 o< 17
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Tagvounon

e B e e e e, A

o sort(first, last)

o sort(first, last, compare)

o 0€ Xpovo O(n logn) oTn peon neEPINTWON

o stable sort(first, last)

o stable sort(first, last, compare)

o 0€ xpovo O(n logn) oTn XeIpOTEPN NEPINTWON

o OIATNPEI TN OEIPA IOWV OTOIXEIWV
SO

O

Y10TL VO LOG
EVOLUPEPEL OV TO;
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e B e e e e, A

vector<int> v;

// Z2& auéouoa oeipa.

sort(v.begin(), v.end())

// 2& @Bivouoa oeipa.
sort(v.begin(), v.end(), greater<int>())

o To greater<int> () kaTaokeuadel eva
function object. Xpeialerar:

#include <functional>
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e B e e e

bool my less than(int x, int y) {
return abs(x) < abs(y);
}

struct my comparator ({
bool operator() (int x, int y) {
return abs(x) < abs(y);
}
e

vector<int> v;

// 2€ auéouvoa oegipa kat’ anoAuro Tiun, evarlakTika.

sort (v.begin(), v.end(), my less than);
sort (v.begin(), v.end(), my comparator())
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e

o partial sort(first, middle, last)
o partial sort(first, middle, last, compare)

o 0€ Xpovo O(n logm) oTn XeIPOTEPN NEPINTWON
(n = last—first, m = middle—first)

o TA&IVOUEI HOVO Ta /M NPWTA OTOIXEIG

vector<int> v;

partial sort(v.begin(), v.begin() + 10,
v.end()) ;
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R

o nth element(first, nth, last)

o nth element(first, nth, last, compare)
o 0€ Xpovo O(n7) oTn YeEoN NEPINTWON
o To {nToupevo aTolxeio Ba ival oTn B€on Tou

o Ta Nponyoupeva Tou Ba eival HIKpOTEPQ,
TA €NOPEVA Tou Ba sival peyaAuTepa

vector<int> v;

nth element(v.begin(), v.begin() + 10,
v.end()) ;
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| Eu Upeon Y |Kp0Tspou/ usya)\UTspou PR i

o min element(first, last)
o min element(first, last,
o max element(first, last)

o max element(first, last,

o g€ Xpovo O(n)
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apaéslypaSTL #1 ok

- Merarponn h ;
' onetic
ano/npog To glphabet ﬁ bB
PWVNTIKO AAPApnToO

D E F G
delta echo foxtrot golf

| J K L
india juliett kilo lima
N O P Q
november oscar papa quebec
S T U V
sierra tango uniform victor
X Y Z

xray yankee zulu
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| apaéslypa STL #1 - maps

> YAonoinon e map
o string char2phonetic
o string string2phonetic
o char phonetic2char

o string phonetic2word (memoization, too)

string char2phonetic (char)

string string2phonetic (string)

char phonetic2char (string)

string phonetic2word (string)
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| apaéslypa SilfE #1

= e = e

char char2phonetic (const char &c) {

static const string phoneticWords|]

{

"alpha", "bravo", '"charlie", "delta",
Ygolfifa-dho el W ¥ndialy iy ulietE Ny

"mike", '"november",

"sierra", "tango", "uniform",

"yankee", "zulu",

i

teehodt "1 L oxtTrot!,
Yicidlod', i dlaman
"oscar", "papa'", "quebec", "romeo",
"victor", '"whiskey", "x-ray",

", "@" " . "

static map<char, string> phonetic;

if (phonetic.empty())
for (const string &w
phonetic[w.front ()

if (phonetic.find(c) =
return phonetic|c];

{
phoneticWords)

] = w;

= phonetic.end()) return "?*?2*?";
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TNapadeiypa STL #1 - maps

string string2phonetic(const string &ss) {
string result = "";

for (char cc : ss) result += char2phonetic(cc) + " "
return result.substr (0, result.length()-1);

string string2phonetic_better(const string &ss) {
static map<string, string> cachedWords;

map<string, string>::iterator cw = cachedWords.find (ss) ;

if (cw '= cachedWords.end()) return cw->second;
string result = "";
forsmicharyec s @'ssis resule "+=ichar2phoneticiee) i

cachedWords[ss] = result.substr (0, result.length()-1);
return result;
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| apaéslypa STL #1 maps

char phonetic2char (const string &searchString) {
static const string phoneticWords|[] = {
Yalpha's, ."bravo!" A "charlire™ ."delta" s "echoi " "toxtrot!,
Ygeldtila-dhotel W ¥ndialy s ul detr Ve e d of S Bamat
"mike", "november", "oscar", "papa", "quebec", "romeo",
"sierra", "tango", "uniform", "victor", "whiskey", "x-ray",

"yankee" y " zulu" ; y "@ "w 5
)

static map<string, char> invPhonetic;

if (invPhonetic.empty()) {
for (const string &w : phoneticWords)

invPhonetic[w] w.front () ;

map<string, char>::iterator i = invPhonetic.find (searchString)

if (i == invPhonetic.end()) return '?';
return i->second;
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| apaéslypa STL #1

string phonetic2word (const string &src) ({
string result = "";
string oneWord;

istringstream stringStream(src) ;
while (stringStream >> oneWord)

result += phonetic2char (oneWord) ;
return result;
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Y)\onomcnxwplq K)\CIGEI(; vl

string originalText = "";
string oneWord, originalWord;

while (inFile >> inWord) {
string p = string2phonetic (inWord) ;
cout << p << " " K< endl;

originalWord = phonetic2word(p) ;
originalText += originalWord + " / ";
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| apaéslypa STL #1 — maps LIEK)\CIOEIQ :

o 2xeodiaon kKAaonc readable

class readable {
private:
string normalText; string phoneticText;
static map<char, string> phoneticMap;
static map<string, char> invPhoneticMap;
static const string phoneticWords[29];
static void initializeMappings() ;
static string char2phonetic (const char &c);
static string text2phonetic (const string &txt) ;
static char phonetic2char (const string &searchString);
static string phonetic2text (const string &t);
public:
readable() ;
readable (const string &sometext);
string phonetic() const;
string text() const;
void setPhonetic(const string &pText) ;
void setText (const string &nText) ;
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e B e D S e e e~ A e T

o O1 AenTopéEpelec uhonoinong ennpeadouv
TNV NOAUNAOKOTNTA TWV aAyopiOuwv Kal Tn
XpNon NOPwWV YEVIKA

o H xpnon ATA eAaxioTonolei TIC aAAayeC nou

anaiTouvTadl € Eva NPOypauua nou XpnoliUomnolEl
evav ATA, otav aA\a&el o Tponoc uAomnoinonc
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const string readable: :phoneticWords[29] = {

"alpha", "bravo", '"charlie", "delta", "echo", "foxtrot",
TgolL "y hotel™ % "india" "W ukie BE™ % "kalo™ A imal’,
"mike", "november", "oscar", "papa", '"quebec'", "romeo",
"sierra", "tango", "uniform", "victor", "whiskey", "x-ray",
izankeell, azalia h ™Sl o M AR e ke

readable: :readable() : normalText(""), phoneticText("") ({
initializeMappings () ;

}

readable: : readable (const string &sometext) : normalText (sometext) ({
initializeMappings () ;
phoneticText = text2phonetic (sometext) ;

}

void initializeMappings () {

if (!phoneticMap.empty()) return;

for (const string &word : phoneticWords) {
phoneticMap[word.front ()] = word;
invPhoneticMap[word] = word.front() ;

}
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string readable::char2phonetic(const char &c) {
if (phoneticMap.find(c) == phoneticMap.end()) return "?";
return phoneticMap|(c];

}

string readable::text2phonetic (const string &txt) ({
Steingprresultis oM
for (char ¢ : txt) result += char2phonetic(c) + " ";
return result.substr (0, result.length()-1);

}

char readable::phonetic2char (const string &searchString) ({
auto ipi = invPhoneticMap.find (searchString);
return ipi == invPhoneticMap.end()? '?' : ipi->second;

}

string readable: :phonetic2text (const string &t) {
SIETHTIG W —at e STl =L
istringstream stringStream(t);
while (stringStream >> w) result += phonetic2char (w) ;
return result;
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| apaéslypa STL #1 — maps LIEK)\CIOEIQ ?'

string readable: :phonetic() { return phoneticText; }
string readable: : text() { return normalText; }

void readable::setPhonetic(const string & pText) {
phoneticText = pText;
normalText = phonetic2text (pText) ;

void readable: :setText (const string &nText) {

normalText = nText;
phoneticText = text2phonetic (nText) ;

//

readable myRR("treis laloun kai dyo chorevoun (paroimia)");
cout << myRR.text () << endl << myRR.phonetic() ;

treis laloun kai dyo chorevoun (paroimia)
tango romeo echo india sierra lima alpha lima oscar uniform november kilo alpha india delta yankee oscar charlie hotel oscar

romeo echo victor oscar uniform november ?*?*? papa alpha romeo oscar india mike india alpha ?*?*?
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Agaipeon kai HopeG deSOHEVWY

e B e D S e e e~ A e T

o O1 AenTopéEpelec uhonoinong ennpeadouv
TNV NOAUNAOKOTNTA TWV AAYopiOuwv Kai Tn
XpNon NOPwWV YEVIKA

o H xpnon ATA eAaxioTonolei TIC aAAayeC nou

anaiTouvTadl € Eva NPOypauua nou XpnoliUomnolEl

evav ATA, otav aA\a&el o Tponoc uAomnoinonc

Id€a:

AokipaoTe va aA\aéete To private Tunua tTnC
kAaonc readable ywpic va aAAa&el TinoTe oTO
public
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apaéslypa , Alaywvmpm npouneslwv

o ApYEC )\EITOUpYICIC;
o ZNTNon nNpoiovTwv
- MNpoo@opec ano npopnbeuTeC (ayopa)
o EmAoyn npounBeutn

o a kaBe nNpoiov EMIAEYOUE QUTOV MOU NPOCPEPEI TN
HIKPOTEPN TIUN ayopag
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aptop
Mpoogopa  ESIenE]y supl, 19 supl, 1000
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dOnvoTEpPo ®OnvoTEPO
Karatagn sup5, 57 l sup5, 17 l
AkpIBOTEPO AkpIBOTEPO
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ZuCnTnonu)\onomcr ’

o AVTIOTOi‘IOH: Eidoc > 'Iiooiioiéi
set (offers)

o Mepiexopevo NpooPOpPwV

o MpounBeuTnC supplier (string)

o Ta&ivopnan nNpooeopwv

o TIMN Movadag
set
pricel price2 priceN
supplierl supplier2 supplierN

set
pricel price2 priceN
supplierl supplier2 supplierN
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onoinon pe STL

s e = = =

INPUT STL STRUCTURES
myShop pencil 2.3
myShop desk 82 pencil myShop 2.3 A
myShop chair 34 - || yourShop 2.9 struct
myShop paper 2.7 X anotherShop 3 struct
myShop laptop 400
yourShop pencil 2.9 desk anotherShop 50
yourShop desk 80 — || yourShop 80
yourShop chair 30 myShop 82
T chair anothershop 25
anotherShop pencil 3 = || yourShop 30

myShop 34

anotherShop desk 50

anotherShop chair 25
anotherShop paper 3.8
anotherShop laptop 550
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INPUT STL STRUCTURES

myShop pencil 2.3

myShop desk 82 pencil myShop 2.3 G
myShop chair 34 - || yourShop 2.9 struct
myShop paper 2.7 X anotherShop 3 struct
myShop |apt0p.400 struct offer {

yourShop pencil 2.9 string supplier;

yourShop desk 80 .double price;

yourShop chair 30 b

yourShop paper 3.1
yourShop laptop 460
anotherShop pencil 3
anotherShop desk 50
anotherShop chair 25
anotherShop paper 3.8
anotherShop laptop 550

map<string, set<offer>>

typedef map<string, set<offer>> bids;
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| ZuCnTnn u)\onomonpsSTL

struct offer {
string supplier;
double price;
}i
typedef map<string, set<offer>> bids; string =P set

bool operator< (const offer &ol, const offer &o2) {

if (ol.price != o2.price) return ol.price < o2.price;

return ol.supplier < o2.supplier;

}

int main() {

ifstream input("sample offers.txt");

string sup, itm;

double prc;

bids receivedOffers = {}; empty map

while (input >> sup >> itm >> prc) {
offer currentOffer = {sup, prc};
receivedOffers[itm] .insert (currentOffer) ;

}

input.close() ;

for (bids::iterator iitem=receivedOffers.begin(); iitem'!=receivedOffers.end() ;

cout << iitem->first << ":" << endl;

for (set<offer>::iterator oo = iitem->second.begin() ;
cout << " " << oo->supplier << " " << oo->price << endl;
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oo!=iitem->second.end() ;

++iitem) ({
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| EUKo)\n 6|an£En _ auto ')

struct data { set<data>:
int number; O TUNOC TWV OEDOUEVWV
string s; TOu container nou

dIATPEXOUE i

O container nou dIATPEXOULE

g

void set demo() {
set<data> mySet;

for (auto const &item: mySet)
cout K< item.number X< " " << item.s << endl;

auto:
OpiCel auTopaTa Tov TUNo TNG METABANTAG
ME TNV onoia dIaTPEXOUKE ToV container

item:

MeTaBAnTr nou naipvel
TIMEC ANO Ta NEPIEXOUEVA
TOU container nou

Me Tov TPONO AUTO SIATPEXOUHE S1aTPEXOUHE

oAOkAnpo Tov container
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| ZuCnTnn u)\onomonpsSTL

struct offer {
string supplier;
double price;
}i
typedef map<string, set<offer>> bids;

bool operator< (const offer &ol, const offer &o2) {
if (ol.price != o2.price) return ol.price < o2.price;
return ol.supplier < o2.supplier;

}

int main() {

ifstream input("sample offers.txt");

string sup, itm;

double prc;

bids receivedOffers = {};

while (input >> sup >> itm >> prc) {
offer currentOffer = {sup, prc};
receivedOffers[itm] .insert (currentOffer) ;

} auto:
input.close () ; AnhouoTepn diIaTpeEn He auto
for (const auto &iitem : receivedOffers) ({
cout << iitem.first << ":" << endl;
for (const auto &oco : iitem.second)
cout << " " << oo.supplier << " " << oo.price << endl;
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